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Common Packages

CASERM

The table is organized by mounting style (surface mount, followed by through—hole), pin count (2, 3, 4, etc., to multi-lead)
and case numbers (smallest to largest) to assist in quickly locating the desired information. A detailed index of package
designation and case numbers is located in the back of the book.

PACKAGE STYLE CHARACTERISTIC

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 1: 2-Lead Packages
Surface Mount CASE NO. 403 %
J-Lead SO SMC (page 77) [ ]
SCALE 1:1
Surface Mount SMB CASE NO. 403A @
J-Lead SO DO-214AA (page 78) ’ [[]]:]]
SCALE 1:1
Surface Mount CASE NO. 403B %
J-Lead SO SMA (page 78) [[]]
SCALE 1:1
CASE NO. 403C L) —
Surface Mount SO SMB (page 79) |-|
SCALE 1:1
CASE NO. 403D N4
Surface Mount SO SMA (vage 79) [[]]:]]
SCALE 1:1
Surface Mount SOD-123 CASE NO. 425
Gull Wing SO SC-77 (page 90) & EEs H
SCALE 4:1
@ =
Surface Mount CASE NO. 457 N
Heat Sink SO POWERMITE® (page 91) %
SCALE 2:1 H
Surface Mount SO SOD-323 CASE NO. 477 % D{I:'J:I
Gull Wing SC-76 (page 95)
SCALE 4:1
Surface Mount CASE NO. 498 %
Flat Lead S0 SOD-123FL (page 126) [ :|
SCALE 2:1
Surface Mount o SOD_123F CASE NO. 498AB |

Flat Lead

(page 127)

SCALE 2:1

i |

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)

SURFACE MOUNT

Section 1: 2-Lead Packages

Surface Mount SO SOD-523 CASE NO. 502 % [ :l
Flat Lead SC-79 (page 141)
SCALE 4:1
S
M | s g N d_F
pag SCALE 4:1
.
M | s jareiisin NG dF
pag SCALE 4:1
S
spoens | g0 | snem | ogeawe | @ | fh
pag SCALE 4:1
Surface Mount CASE NO. 524AA %
Flat Lead SO SOT-1123 (page 175) a I I

Section 2: 3-Lead Packages

Surface Mount SOT-23 CASE NO. 318 ‘
Gull Wing S0 TO-236AB (page 63) E%’ ﬁl
SCALE 4:1
Surface Mount CASE NO. 318D @
Gull Wing SO SC-59 (page 64) < Iil
SCALE 2:1
Surface Mount CASE NO. 318E
Gull Wing S0 SOT-228 (page 65) I;-?-;l
SCALE 1:1
Surface Mount CASE NO. 369A %Q
Heat Sink SO DPAK (page 73) ™1
SCALE 1:1
P a—
Surface Mount . DPAK CASE NO. 369C 9
Heat Sink SO Single Gauge (page 74)
TO-252 00
SCALE 1:1
DPAK
Surface Mount SO Single Gauge, Straight CASE NO. 369D
Heat Sink Lead (page 74)
TO-251
SCALE 1:1
XY —
Surface Mount SO 3 IPAK CASE NO. 369F
Heat Sink Straight Lead (page 75) T

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 2: 3-Lead Packages
Pa—
Surface Mount . DPAK CASE NO. 369G %
Heat Sink Siurface Mount (page 75)
SCALE 1:1 [N
Va—
Surface Mount o DPAK CASE NO. 369AA %
Heat Sink Single Gauge (page 76) ™0
SCALE 1:1
XY —
Surface Mount SO 3 IPAK CASE NO. 369AC
Heat Sink Straight Lead (page 76) H H U
SCALE 1:1
r—
Surface Mount SO 3.5MM IPAK CASE NO. 369AD
Heat Sink Straight Lead (page 77) “ ” “
SCALE 1:1
Surface Mount SO D2PAK CASE NO. 418
Heat Sink Straight Lead (page 80) H H H
SCALE 1:1
Surface Mount CASE NO. 418B
2
Heat Sink SO DPAK (page 81)
SCALE 1:1 ll'll ll'll
Surface Mount S0 12PAK CASE NO. 418D
Heat Sink TO-262 (page 82)
SCALE 1:1
D2PAK CASE NO. 418E ©
Surface Mount SO Long Lead (page 82)

SCALE 1:1

I

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 2: 3-Lead Packages
2 CASE NO ©
D4PAK ASE NO. 418F
Surface Mount SO Short Lead (page 83)
SCALE 1:1 I”I I”I I”I
Surface Mount SO D2PAK CASE NO. 418G
(page 83)
SCALE 1:1 ll-ll l”I ll-ll
CASE NO. 418AA
2
Surface Mount SO D4PAK (page 84) _
SCALE 1:1 ||_|I ll'll
o
Surface Mount o) D2PAK CASE NO. 41878
(page 85) U U U
SCALE 1:1
Surface Mount SO D2PAK CASE NO. 418AF W ©
(page 85)
SCALE 1:1 l|.|| lI.I| |I.I|
Surface Mount S0 SC-70 CASE NO. 419 %ﬁ
Gull Wing SOT-323 (page 86)
SCALE 4:1
Surface Mount SO SC-75 CASE NO. 463 @
Gull Wing SOT-416 (page 92)
SCALE 4:1
Surface Mount CASE NO. 463C (‘a
Flat Lead S0 SC-89 (page 95) Iﬁl
SCALE 4:1
Surface Mount CASE NO. 631AA %
Flat Lead SO SOT-723 (page 185) D
SCALE 4:1
Surface Mount CASE NO. 1213 %’
Heat Sink SO SOT-89 (page 254) I‘_uiu_‘l
SCALE 2:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)

SURFACE MOUNT

Section 3: 4-Lead Packages

Surface Mount CASE NO. 318A %
Gull Wing SO SOT-143 (page 64) Ii;z]
SCALE 2:1
Surface Mount CASE NO. 318H %
Gull Wing SO SOT-223, 4 Lead (page 68) - ﬁ;l
SCALE 1:1
[ [
Surface Mount <o SC-82AB CASE NO. 419C @x
Gull Wing SC70-4, SOT-343 (page 89)
SCALE 2:1 T O
&
Surface Mount so SC_82 CASE NO. 900AA S .
Gull Wing (page 231) -
SCALE 2:1

Section 4: 5-Lead Packages

DPAK 5 CASE NO. 175AA %Q
Surface Mount SO Center Lead Crop (page 48)

O
SCALE 1:1 gl
Surface Mount SO DPAK 5 CASE NO. 271AA @?
(page 57)
SCALE 1:1 i)
Surface Mount . SC-88A CASE NO. 419A W
Gull Wing SOT-353, SC70-5 (page 87)
SCALE 2:1
Surface Mount CASE NO. 4638 & —
SO SOT-553
Flat Lead (page 94) SCALE 2:1
TSOP-5
Suace Mount s0 SOT23-5, SC59-5, g ds i
9 SC-74A pag
Surface Mount CASE NO. 527AB —=
Flat Lead SO SOT-953 (page 178)
Surface Mount CASE NO. 527AE —=
Flat Lead SO SOT-958 (page 178)
Surface Mount SO SPAK, 5 Lead CASE NO. 553AB
(page 179)
SCALE 1:1 ELELL
D2PAK CASE NO. 936A
Surface Mount SO 5_PIN (page 236)
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 4: 5-Lead Packages
D2PAK CASE NO. 936D
Surface Mount SO Center Lead Cropped (page 237) M
SCALE 1:1
D2PAK CASE NO. 936F °
Surface Mount SO Long Lead (page 237) % HHHHH
SCALE 1:1
D2PAK CASE NO. 936AA o
Surface Mount SO 5-LEAD (page 239)
UL
SCALE 1:1
Surface Mount CASE NO. 1212 \»
Gull Wing SO SOT23-5 (page 254) % §
SCALE 2:1
Section 5: 6-Lead Packages
Surface Mount o SCo74 CASE NO. 318F %?2
Gull Wing - (page 66)
SCALE 2:1
Surface Mount . TSOP-6 CASE NO. 318G %54
Gull Wing SOT23-6, SC59-6 (page 67)
SCALE 2:1
Surface Mount . SC_7am CASE NO. 318AA %?%
Gull Wing - (page 68)
SCALE 2:1
Surface Mount <0 sc-88 CASE NO. 4198 % E;iz]
Gull Wing SOT-363, SC70-6 (page 88) SCALE 2:1
Surface Mount CASE NO. 463A \’d
Flat Lead S0 SOT-563 (page 93) E::,I
SCALE 2:1
et | o sor-ses | SN0, & (]
SCALE 4:1
Surface Mount SO SOT-963 CASE NO. 527AD @ E::I

Flat Lead

(page 178)

SCALE 4:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATION¥ CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
JAAARARAR
CASE NO. 484 SRR
Flat Pack FP SOP-16 (page 96)
ELLLLL:
CASE NO. 492 18818
Flat Pack FP QSOP-16 (page 123) 7
SCALE 1:1 TTTEEE
AAARARAARARN
CASE NO. 492B ®
Flat Pack FP QSOP-24 (page 124) @)
SCALE 1:1 LLLLELLLLLL
il
Surface Mount SO uss CASE NO. 493
(page 124) °
SCALE 4 :1 1|
Flat Pack FP PSOP-20 CASE NO. 525AA [
(page 176)
SPAK CASE NO. 553AA
Surface Mount SO 7_Lead (page 179)
HHHEEH
SCALE 1:1
CASE NO. 751 —
Surface Mount SO SO-8 (page 194) .
CASE NO. 751A
Surface Mount SO S0-14 (page 195) m
Surface Mount e SO-16 CASENO. 7518
(page 196)
Surface Mount SO SO-18, WIDE BODY CASE NO. 751C
(page 197) \
SCALE 1:1
AAAAAAAAARA
Surface Mount e SO-20L CASE NO. 751D
(page 197) o
EELEEELELLL

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE |  DESIGNATION} CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
AARAAAAARAA
Surface Mount SO SO-24L CASE NO. 751E
(page 198) o
EEEEERERERT
SCALE 1:1
AAAAAAAGEAAE
Surface Mount SO S0-28L CASE NO. 751F
(page 198) 5
> LR EELELL
SCALE 1:1
Surface Mount SO SOP-16L CASE NO. 751G g@
(page 199)
SCALE 1:1
Surface Mount SO SO-20 EIAJ CASE NO. 751J
(page 199) 5
SCALE 1:1
SO-16 CASE NO. 751K l ]
Surface Mount SO Missing Leads (page 200) w ﬁ
SCALE 1:1
SO-16 B AAAAA
Surface Mount S Wide Body Missing CASE NO. 751N
(page 200)
beads I HHHEEE
SCALE 1:1
nnonnnnnonnnnaoon
Surface Mount SO SO-32 Wide CASENO. 751P
(page 201) .
TTTTTITTTIIoTToT
SCALE 1:1
SO-16L 0 AOAAAA
Surface Mount so Wide Body Exposed CASENO. 751R N A
(page 201) \ A
Pad [ELELLLI
SCALE 1:1
Surface Mount SO SO-7 CASE NO. 751U
(page 202)
SO-16 AAAAAAR
Surface Mount SO Wide Body Exposed CASE NO. 751AB
Pad (page 203) R
2 LLLLLLL]
AAA
CASE NO. 751AC
Surface Mount SO S0-8 Exposed Pad (page 203) D
SCALE 1:1 R

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
80—24 ONORAAAAAAAA
. CASE NO. 751AE '/
Surface Mount SO Wide Body Exposed (page 204) \ M {:}
Pad FLLEELLLELLL
SCALE 1:1
80—16 AAARAAAA
Surface Mount SO Wide Body Exposed CASE NO. 751AG E
P (page 204)
ad LLLELLELLLI
RAA AAARA
Surface Mount SO SO-16 Less Pin 13 CASE NO. 751AM
(page 205) o
FEEHEEHEE
R AAAARA
Surface Mount SO SO-14 Less Pin 13 CASE NO. 751AN
(page 205) o
HHHEEHHEH
AAA AAAAAA
Surface Mount SO S0-20 Less Pin 17 CAS(pEagleO.zgngA o \Aj
IEEEELEEELL)
q p
Chip Carrier cc PLCC-20 CASE NO. 775 d :
(page 210) g ]
=
' i
. . CASE NO. 776 1 h
Chip Carrier CC PLCC-28 (page 211) E i
—|:r|:r|:r81:r|:r|:r
. ) CASE NO. 777
Chip Carrier CC PLCC-44 (page 212)
— ———
. ) CASE NO. 778B
Chip Carrier cc PLCC-52 (page 213) O
. . CASE NO. 780
Chip Carrier CC PLCC-84 (page 214) \M
: ST SO
SCALE 1:2
Micro8™ CASE NO. 846A %
Surface Mount SO MSOP-8 (page 217) m

SCALE 2:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATION¥ CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
Micro10 CASE NO. 846B
Surface Mount SO MSOP-10 (page 218) m
SCALE 2:1
Micros™ CASE NO. 846AA %
Surface Mount SO TSSOP-8, 3x3 (page 220) m
SCALE 2:1
CASE NO. 848D
Flat Pack FP LQFP-52 (page 221)
LQFP-52 CASE NO. 848H
Flat Pack FP Exposed Pad (page 222)
LQFP-64 CASE NO. 848G %’
Flat Pack FP Exposed Pad (page 223) H
CASE NO. 862A
Flat Pack FP QFP-128 (page 225)
i)
SCALE 1:2
CASE NO. 864A
Flat Pack FP QFP-160 (page 226) \
SCALE 1:2
AAAAAAAA
o° =
CASE NO. 873 W = =
Flat Pack FP TQFP-32 (page 227) = £
SCALE 1:1 = =
HHHHHHHH
CASE NO. 873A
Flat Pack FP LQFP-32 (page 228) %
SCALE 1:1
Flat Pack FP TQFP-32 CA(?)EQ'\(;OZ.ZSQ?B
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.

http://onsemi.com

16




CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE |  DESIGNATION} CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
Flat Pack = TQFP_32 CASE NO. 873F w
(page 230)
SCALE 1:1
CASE NO. 932 ’
Flat Pack FP TQFP-48 (bage 252) R o
SCALE 1:1
CASE NO. 932F ’
Flat Pack FP TQFP-48 (vage 239 T
SCALE 1:1
CASE NO. 932AA ”'
Flat Pack FP LQFP-48 (page 2o >
SCALE 1:1
CASE NO. 932AB
Flat Pack FP TQFP-48 EP, 77 (page 235)
SCALE 1:1
D2PAK o
Surface Mount So) Short 7-Lead CAESE '102-3%?6”
o " T
SCALE 1:1
D2PAK -
Surface Mount SO 7-Lead CA(SE Ne%S%S)GG
(DSP7) pag
SCALE 1:1
D2PAK —
Surface Mount SO 7_Lead CA(SE NeC;3 2:)36J
PowerFLEX pag
SCALE 1:1
D2PAK CASE NO. 936AB 0
Surface Mount SO Short Lead (page 240) HHHHHHH
SCALE 1:1
Q ARAAAAR
Surface Mount SO SSOP-14 CASE NO. 940A \@
(page 241) o
SCALE 1:1
il

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLECODE |  DESIGNATION} CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
AANARARA
Surtace o . SSOP_16 CASE NO. 940B \Q@
(page 241) 'e)
SCALE 1:1
iLiLiiLiLiLi}
ONARARAAAA
CASE NO. 940D \9@
Surface Mount o) SSOP-24 page 242) N o
SCALE 1:1 GLLELLLLLL
AARAAAAARARARAR
CASE NO. 940J
Surface Mount SO SSOP-28 (page 243) R O
SCALE 1:1 CEREREREEEERELR)
ARAAAAAAA
CASE NO. 948E ’@
Surface Mount SO TSSOP-20 (page 244) S
SCALE 1:1 o}
HHOHHHANE
! :EELEE
Surface Mount SO TSSOP-16 CASE NO. 948F \55
(page 245) o
SCALE 1:1 LELE
RERAA
Surface Mourt 0 TSSOP_14 CASE NO. 948G ‘9\@
(page 246) °
AOAAAAAAAAAA
CASE NO. 948H w
Surface Mount SO TSSOP-24 (page 247) N
SCALE 1:1 2
HHHHHHHHHEHE
CASE NO. 948 =
Surface Mount SO TSSOP-8 (page 248) =
SCALE 2:1
AOAAAARAAA
TSSOP-24 CASE NO. 948K «@K
Surface Mount SO Wide Body (page 248)
SCALE 1:1 o
LEELLEELELL
Surface Mount SO TSSOP-10 CASE NO. 948P %
(page 249)
SCALE 2:1
TSSOP-8 CASE NO. 948R %
Surface Mount SO Micro8 (page 249) o
SCALE 2:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 6: Multi-Leaded Packages
TSSOP-8 CASE NO. 948S %
Surface Mount S0 0.65mm Pitch (page 250) A
SCALE 2:1
Surface Mount SO TSSOP-28 CASE NO. 948AA
(page 247)
Surface Mount SO EIAJ-14 CASE NO. 965
(page 251)
oooooonon
Surface Mount SO EIAJ-16 CASE NO. 966
(page 252) o
SCALE1:1 gooooooom
@ DOODOOO00NN
CASE NO. 967 o
Surface Mount SO EIAJ-20 (page 252) 5
SCALE 1:1 gooooouoog
nnnn
Surface Mount SO EIAJ-8 CASE NO. 968
(page 253)
Surface Mount SO TSSOP-48 CASE NO. 1201 o
(page 247) 7
SCALE 1:1
Surface Mount SO TSSOP-56 CASE NO. 1202

(page 247)

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATION{ CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
[HpH)
) CASE NO. 485C
MicroLeadless HP DFN10 3x3 (page 97)
nn
OO
m O
MicroLeadless HP QFN16 4x4 CASE NO. 485D =
(page 98) o
annon
MicroLeadless HP QFN20 4x4 CASE NO. 485E : g
(page 98) H g
o
MicroLeadless HP 24-PIN MLF 4x4 CASE NO. 485F
(page 99)
SCALE 2:1
[ OooT ]
MicroLeadless HP QFN16 3x3 CA(‘E g'\ﬁ'o‘gse @ 5 =
SCALE 2:1 ELLnN
. CASE NO. 485H
MicroLeadless HP QFN32 7x7 (page 100) E E
SCALE 1:1 LI
MicroLeadless HP QFN32 7x7 CASE NO. 485J Q
(page 101) B E
SCALE 1:1 Srrrrrrrral
MicroLeadless HP QFN48 7x7 CASE NO. 485K o
(page 101)
SCALE 1:1
. CASE NO. 485L @
MicroLeadless HP QFN24 4x4 (page 102)
SCALE 2:1
_ CASE NO. 485M @
MicroLeadless HP QFN52 8x8 (page 102) \/
SCALE 1:1
. CASE NO. 485N @
MicroLeadless HP QFN12 3x3 (page 103)
SCALE 2:1
MicroLeadless HP QFN20 2.5x4.5 CASE NO. 485AA @ H

(page 103)

SCALE 2:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
O
. CASE NO. 485AB 2 [
MicroLeadless HP DFN10 3.5x3 (page 104) /
SCALE 2:1
oooo
_ CASE NO. 485AC g =
MicroLeadless HP QFN16 5x5 (page 104) g E‘ E
nnonn
SCALE 2:1
MicroLeadless HP 6-PIN BT QFN 1.5x1 CASE NO. 485AD % aon
(page 105) ) ooo
. CASE NO. 485AE
MicroLeadless HP QFN16 3x3 (page 105)
. CASE NO. 485AF
MicroLeadless HP QFN32 5x5 (page 106)
SCALE 2:1
) CASE NO. 485AG
MicroLeadless HP WDFN12 3x1 (page 106) % [EEEEEE]
SCALE 4:1
MicroLeadless HP DFN10 3x3 CASE NO. 485AH
(page 107)
. CASE NO. 485AJ o
MicroLeadless HP QFN48 7x7 (page 107)
SCALE 1:1
MicroLeadless HP QFN40 6x6 CASE NO. 485AK s
(page 108)
SCALE 1:1
, CASE NO. 485AL @ T
MicroLeadless HP QFN14 3.5x3.5 (page 109) EQE
SCALE 2:1
MicroLeadless HP QFN32 5x5 CASE NO. 485AM :;
(page 110)
SCALE 2:1
MicroLeadless HP SON-8 CASE NO. 486 0
(page 110)
SCALE 2:1
. DFN6 2x2.2 CASE NO. 488 N
MicroLeadless HP SC70-LLS (page 111) SCALE 21

¥ Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
. DFN6 5x6 CASE NO. 488AA ’
MicroLeadless HP SO8 FL (page 112) \/
SCALE 2:1 £
MicroLeadless HP 12-PIN PLLP 9x9 CASE NO. 48878 c
(page 113) 3 E
SCALE 1:1
MicroLeadless HP 32-PIN PLLP 9x9 CASE NO. 488AC
(page 114)
SCALE 1:1
MicroLeadless HP QFN28 7x7 CASE NO. 488AD Q
(page 115) : :
SCALE 1:1 #rrrren i
0 ooxu
. CASE NO. 488AE
MicroLeadless HP DFNG6 3x3 (page 115) \/
SCALE 2:1 nonn
) CASE NO. 488AF B g
MicroLeadless HP DFN8 4x4 (page 116) il:ii
) CASE NO. 488AG
MicroLeadless HP QFN40 7x7 (page 116)
[ OO0 ]
MicroLeadless HP QFN16 3x3 CASE NO. 488AK Bl |
(page 117) = =
nnnn
MicroLeadless HP QFN32 5x5 CASE NO. 488AM
(page 117)
gooa
= —
MicroLeadless HP WQFN16 1.8x2.6 CASE NO. 488AP H 5
(page 118) = g
SCALE 4:1 nnnono
_ CASE NO. 488AQ Ch
MicroLeadless HP WQFN10 1.4x1.8
(page 118) ﬁl‘l I'I:
SCALE 4:1
MicroLeadless HP QFN40 6x6 CASE NO. 488AR 0
(page 119)
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE
STYLE

JEDEC
STYLE CODE

PACKAGE
DESIGNATIONT

ON SEMICONDUCTOR

CASE OUTLINE NO.

ISOMETRIC

CASE OUTLINE
(Not to Scale)

SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages

oo
MicroLeadless HP UQFN10 1.4x1.8 CASE NO. 488AT % g E
(page 120) nnn
SCALE 4:1
goon
= [
MicroLeadless Hp UQFN16 1.8x2.6 CASE NO. 488AU B d
(page 121) 5 O
SCALE 4:1 nnon
MicroLeadless HP SON-6 C'?S: 2‘ 102'54)94 \ﬁ
pag SCALE 2:1 o
FBIP
MicroLeadless HE (Full Bridge C'?SaE 2%54)95
Integrated Package) pag
_ CASE NO. 495A
MicroLeadless HE QFN14 10.5x10.5 (page 126)
. CASE NO. 501
MicroLeadless HP QFN10 3x3 (page 140)
] CASE NO. 505
MicroLeadless HP DFN18 6x5 (page 142)
MicroLeadless HP DFN20 6x5 CASE O, 995AB
(page 142)
Q T O OO
MicroLeadless HP DFNS8 6x5 CAS(E;;S '12(3))5 AC z
SCALE 1:1 nnnn
@ UUUU
MicroLeadless HP DFN8 2x2 CAS(EaZIS 122)6 AR 7’ 1
SCALE 2:1 nnnn
_ CASE NO. 506AB @
MicroLeadless HP DFN12 4x3 (page 144) / m
SCALE 2:1
ooooooon;
MicroLeadless HP DFN16 4x1.6 CASE NO. 506AC H——I
(page 144) nononnnnn
SCALE 2:1
MicroLeadless HP DFN12 3x1.35 CASE NO. 5D5AD
(page 145)
SCALE 2:1

¥ Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
. CASE NO. 506AE Q =
MicroLeadless HP HSON-6 (page 145)
SCALE 2:1
OOOOOOIOoT
MicroLeadless HP DFN22 6x5 CASE NO. 506AF
(page 146)
anannoononn
SCALE 2:1
MicroLeadless HP DFN6 3x3 CASE NO. 506AG g/ uﬂuljl
(page 146)
SCALE 2:1 nnon
MicroLeadl HP DFN6 3x3 CASE NO. 506AH EII
icroLeadless X (page 147)
SCALE 2:1 nnon
@ g
MicroLeadless HP DFN8 1.6x1.6 CAS(;EaNSi%GAK nfammln
pag SCALE 2:1 nnnn
LILILILT
MicroLeadless HP DFN8 3.3x3.3 CASE NO. S06AL @
(page 148)
SCALE 2:1 nnon
=)
. CASE NO. 506AN
MicroLeadless HP WDFN6 2x2 page 148) @ [| |:|
SCALE 4:1 =
| N I i |
MicroLeadless HP WDFN6 2x2 CASE NO. 506AP 0
(page 149)
SCALE 4:1 S
UUUU
MicroLeadless HP DFN8 2x2 CASE NO. 506AQ ]
(page 149) hoon
SCALE 2:1
| N I i |
. CASE NO. 506AR
MicroLeadless HP DFN6 3x3 (page 150) |:|
SCALE 2:1 B
MicroLeadless HP WDFNG6 1.2x1 CASE NO. 506AS % U
(page 150) nnn
SCALE 4:1
ooooo
MicroLeadless HP UDFN10 3x3 CASE NO. 506AT @ (]
(page 151)
SCALE 2:1
O O
MicroLeadless HP WDFN3 2x2 CASE NO. 506AU Q

(page 151)

SCALE 4:1

1|

¥ Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
oo
MicroLeadless HP UDFNS8 2x2.2 CASE NO. 5064V @ 1
(page 152) oon
SCALE 4:1
oog
, CASE NO. 506AX Q
MicroLeadless HP DFN6 3x3.3 (page 152) (]
SCALE 2:1 onon
Uuuuuuy
. CASE NO. 506AY @
MicroLeadless HP WDFN12 3x4
(page 153) / annnNnn
SCALE 2:1
| N I i |
. CASE NO. 506AZ
MicroLeadless HP WDFNG6 2x2 (page 153) ﬂ |:|
SCALE 4:1 =
ooo
MicroLeadless HP DFN6 2x2.2 CASE NO. 506BA (]
(page 154) o
SCALE 2:1
MicroLeadless HP WDFN12 3x1.35 CASE NO. 50688
(page 154)
SCALE 4:1
CASE NO. 506BC @ ot
MicroLeadless HP DFN8 3x3 (page 155) EI
SCALE 2:1 nnon
prpepepepepegeg|
MicroLeadless HP DFN18 6x6 CASE NO. 5068D @
(page 155) |:|
SCALE 1:1 [
TOoooo
MicroLeadless HP DFN12 3x3 CASE NO. 506BE @
(page 156)
SCALE 2:1 nnnnon
oo
MicroLeadless HP DFN8 5x6 CASE NO. 506BG
(page 156)
SCALE 1:1 noon
Q oooo
. CASE NO. 506BJ
MicroLeadless HP DFN8 3x3 (page 157) CI
SCALE 2:1 nnnn
a
MicroLeadless HP PLLP4 CASE NO. S08AA O f
(page 158) a

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
. CASE NO. 510AB @
MicroLeadless HP QFN16 4x4 (page 159) ;:::E
SCALE 2:1
. CASE NO. 511AA @
MicroLeadless HP QFN24 4x4 (page 159)
SCALE 2:1
ooy
MicroLeadless HP LLGA12, 2x2 CASE NO. 513AA @ 2
(page 160) Dnoon
SCALE 4:1
. CASE NO. 513AC P —_
MicroLeadless HP TLLGA20, 6x5 (page 161) = |:| E
@ oooooyg
MicroLeadless HP LLGA12, 3x3 CASE NO. 513AD
(page 162)
SCALE 2:1 nnnon
MicroLeadless HP TLLGAS32, 4x4 CASE NO. ST3AE Q
(page 162)
SCALE 2:1
CASE NO AG FT
. . 513
MicroLeadless HP LLGA10, 2.5x2.5 (page 163)
D000 D0
SCALE 4:1
[EEpupn]
-] [=
MicroLeadless HP LLGA16, 3x3 CASE NO. 513AJ @ = g
(page 163) g E
SCALE 2:1 ooon
AN EpERE|
MicroLeadless HP LLGA12, 3x3 CASE NO. 513AK Q
(page 164)
SCALE 2:1 )
OO0
MicroLeadless HP WDFN10 2.5x2 CASE NO. 516AA (101
(page 165) nnnonn
SCALE 4:1
MicroLeadless HP UDFNG6 1.2x1 CAS(EaNSi g;)?AA @ UUl
pag SCALE 4:1 00
CASE NO. 517AB ? Pl
MicroLeadless HP UDFN6 2x2 (page 166) CI
SCALE 4:1 Hn

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE
STYLE

JEDEC
STYLE CODE

PACKAGE
DESIGNATIONT

ON SEMICONDUCTOR
CASE OUTLINE NO.

ISOMETRIC

CASE OUTLINE
(Not to Scale)

SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages

CASE NO. 517AC

&

MicroLeadless HP UDFNS8 1.6x1.6
(page 167) I:.II%II.EI
SCALE 4:1
CEJEERN]
MicroLeadless HP UDFNS8 1.8x1.2 CAS(Ea’;S%Z;;AD % pC—g
SCALE 2:1 Hono
MicroLeadless HP UDFN12 2.5x1.2 CASE NO. S17AE %
(page 168)
SCALE 4:1
MicroLeadless HP UDFN16 3.5x1.2 CASE NO. 517AF
(page 168)
SCALE 4:1
Q (g
MicroLeadless HP LLGAS8 3x2.5 CASE NO. 517AH
(page 169)
SCALE 2:1 noOoo
MicroLeadless HP UDFNS8 1.8x1.2 CASE NO. 517AJ % ‘J—l |—| |—| |-|
(page 169) |‘| |‘| |‘| |‘|
SCALE 4:1
oomooood
MicroLeadless HP UDFN20 4x2 CAS(Ea';S; %)7 AK %
SCALE 2:1 nnonnonon
TooOuouk
MicroLeadless HP UDFN16 3.2x2.4 CASE NO. 517AL @
(page 170)
SCALE 2:1 onnonnnn
‘ pupagagaga
MicroLeadless HP UDFN12 3x3 CAS(Ea';eoﬁgl )7AM @
SCALE 2:1 oooon
CASE NO. 517AN @ pLLLL)
MicroLeadless HP UDFN10 2.6x2.6 917
(page 171)
SCALE 2:1 nn
. CASE NO. 517AP @ apag
MicroLeadless HP UDFNG6 1.6x1.6
(page 172) 0
SCALE 4:1
CASE NO. 522AA e
MicroLeadless HP WDFN10 3x3 )
(page 172)
SCALE 2:1
) CASE NO. 523AE oo
MicroLeadless HP UQFN12 1.7x2 &
(page 173) nnnng
SCALE 4:1
:uuuuc
MicroLeadless HP UQFN16 3x3 CAS(Eaggi g’g)e’AF @ S G =
SCALE 2:1 :nnnn':

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 7: Leadless/QFN/DFN Packages
MicroLeadless HP UQFN24 3.5x3.5 CASE NO. 523AG
(page 174)
SCALE 2:1
MicroLeadless HP UQFNS8 1.5x1.5 CASE NO. 523AH @
(page 174)
SCALE 4:1
oooo
m] g
MicroLeadless HP UQFN16 3x3 CA?;gNgi 7552)3AJ @ o g
SCALE 2:1 :'nnnn':
0000
MicroLeadless HP 16 Pin LGA 4x4 CASE NO. 526A8 ©000
(page 177)
oo
MicroLeadless HP ULLGAS8 1.45x1 CAS(Ea’;eOi 2(1))3 AA J
SCALE 4:1 Annn
O
MicroLeadless HP ULLGAS 1.6x1 CAS(,EaNé).1 2(1))3 AB % J
Pag SCALE 4:1 nnnon
ooo
MicroLeadless HP ULLGAS 1.95x1 CAS(Ea’;eO%g:fAC % J
SCALE 4:1 nninim
[N
MicroLeadless HP ULLGAS 1x1 CAS('EaNSi g: )Q’AD @ \
pag SCALE 4:1 nn
oo
MicroLeadless HP ULLGAG6 1.2x1 CAS(EaNSi g;)?’ AE @ U
pag SCALE 4:1 00n
ad
MicroLeadless HP ULLGAG6 1.45x1 CAS(EaNSi g;)s AF @ U
pag SCALE 4:1 nnn
Q RN
MicroLeadless HE SO-8 Leadless CASE NO. 7518 \’ \
(page 202) \
SCALE 1:1 A
[EgEgug|
MicroLeadless HP Micro8 Leadless CASE NO. 846C Q -| |-
(page 219) —
SCALE 2:1 nnon
MicroLeadless HP Micro8 Leadless CASE NO. 848AB "l\../
(page 224) T
SCALE 1:1
. - . - CASE NO. 1206A
MicroLeadless HP ChipFET™ Leadless (page 253) [ﬂ
SCALE 2:1

T Bold indicates the ON Semiconductor package designation. Iltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 8: Flip-Chip/BGA Packages
. CASE NO. 489 PO
BGA NA 16-Pin BGA 0090
(page 122) 0888
BGA NA 49-Pin BGA CASE NO. 489A
(page 122)
. . A . CASE NO. 489AA 0000
Flip—Chip NA 10-Pin Flip—Chip (page 123) 8008
CASE NO. 499 [eXeXe
Flip-Chip NA 9-Pin Flip-Chip 000
(page 127) 000
o ol CASE NO. 499A 09999
Flip-Chip NA 20-Pin Flip-Chip 89353
(page 128) 0393983
. . A . CASE NO. 499B 0000
Flip—Chip NA 11-Pin Flip-Chip (page 128) 0888
o o CASE NO. 499C @ oo
Flip-Chip NA 5-Pin Flip-Chip vago 126) D oo
SCALE 4:1
[eYeXo)eXe)e)
Flip-Chip NA 15-Pin Flip-Chip CASE NO1'2‘;99D % O O O
(page 129) 000000
SCALE 4:1
0 OO
Flip—Chip NA 9-Pin Flip-Chip CASE NO. 499E @ 000
(page 130) 000
SCALE 4:1
e ® e
% e, 00000
. . A ) CASE NO. 499G 00000
Flip—Chip NA 25-Pin Flip-Chip (page 130) \/ 99999
00000
SCALE 4:1
[eYeXe)eXe]e)
Flip—Chip NA 15-Pin Flip-Chip CASE NO1'34;99H % O O O
(page 131) 000000
SCALE 4:1
P o CASE NO. 499J @ 555
Flip-Chip NA 6-Pin Flip-Chip (page 131) \/
SCALE 4:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 8: Flip-Chip/BGA Packages
o R CASE NO. 499AB @ 5500
Flip—Chip NA 12-Pin Flip—Chip (page 132) \/ 88
SCALE 4:1
000
Flip—Chip NA 9-Pin Flip-Chip CASE NO. 499AC (oXeXel
(page 132) 000
SCALE 4:1
O OO0O0O00
Flip—Chip NA 17-Pin Flip-Chip CASE NO. 499AD O0000
(page 133) 000000
SCALE 4:1
CASE NO. 499AE [eXeXe]
Flip-Chip NA 9-Pin Flip-Chip 000
(page 133) 500
SCALE 4:1
. N CASE NO. 499AF & =55
Flip-Chip NA 6-Pin Flip-Chip (page 134) \/ 8388
SCALE 4:1
. N CASE NO. 499AG ‘@’ 550
Flip—Chip NA 8-Pin Flip-Chip (page 134) \/ o 88
SCALE 4:1
. . o CASE NO. 499AH % 500
Flip-Chip NA 6-Pin Flip—Chip (page 135) \/ 339
SCALE 4:1
CASE NO. 499AJ [eXoXe]
Flip-Chip NA 8-Pin Flip—Chip @ o o
(page 135) 00
SCALE 4:1
000
Flip—Chip NA 9-Pin Flip-Chip CASE NO. 499AL @ (oXeXel
(page 136) 000
SCALE 4:1
. N CASE NO. 499AM @\% 555
Flip—Chip NA 8-Pin Flip-Chip (page 136) 2%
SCALE 4:1
efeXeXe]
o o CASE NO. 499AN @ 0600
Flip-Chip NA 16-Pin Flip-Chip bage 137) & 5383
SCALE 4:1
o N CASE NO. 499AP Q’ o039
Flip—Chip NA 8-Pin Flip-Chip (pags 137) \ /
oXeJeJo,
SCALE 4:1
. N CASE NO. 499AQ Q ; ]
Flip—Chip NA 14-Pin Flip—Chip (page 138) : :
SCALE 2:1 20 oo

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)
SURFACE MOUNT
Section 8: Flip-Chip/BGA Packages
. o CASE NO. 499AR @
Flip-Chip NA 16-Pin Flip-Chip (page 138) \/
SCALE 4:1
00000000
Flip—Chip NA 20-Pin Flip-Chip CAS(’EaZ'eOi;g)QAS & 0O 0 O O
SCALE 2:1 0000000
s o CASE NO. 499AU @ 5500
Flip—Chip NA 12-Pin Flip-Chip (page 139) > 0000
SCALE 4:1
) ) R ) CASE NO. 499AY O O
Flip—Chip NA 5-Pin Flip—Chip (page 140) OOO
SCALE 4:1
” 0000000d]
CASE NO. 504 g ' 999323233
BGA NA 64—Pin LFBGA ; g 99930000
(page141) 00000000
SCALE 1:2 60000000
. . CASE NO. 766AA Q’ 500
Flip-Chip NA 6-Pin Flip-Chip page 208) &
SCALE 4:1
o o CASE NO. 766AB @ 50
Flip—Chip NA 5-Pin Flip—-Chip (page 207) OOO
SCALE 4:1
. N CASE NO. 766AC @ 5o
Flip—Chip NA 4-Pin Flip-Chip (page 207) o0
SCALE 4:1
[o)e]
Flip-Chip NA 6-Pin Flip—Chip CAS(EaNS'zgg;S AD @ oo
pag SCALE 4:1 oo
. L CASE NO. 766AE @ 5555
Flip—Chip NA 8-Pin Flip—Chip (page 208) 00060
SCALE 4:1
Flip-Chip NA 4-Pin Flip-Chip CASE NO. 766AF 0 > 9
(page 208) ol
SCALE 4:1
- N CASE NO. 766AJ @ 5500
Flip—Chip NA 11-Pin Flip-Chip (page 209) / 890,
SCALE 4:1
IOOOO0Q
Flip~Chip NA 20-Pin Flip-Chip CAS(EaNS 2;8)6 AK & 00505
Pag SCALE 2:1 00003
CASE NO. 1242
BGA NA 144-BGA \page 255)
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.

http://onsemi.com

31




CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR SOMETRIC CASE OUTLINE
STYLE STYLECODE |  DESIGNATION+ CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 1: Axial Leaded and Cans
Molded Axial LF SURMETIC™ 40 CASE NO. 017AA ]
(page 44)
SCALE 1:1
Molded Axial LF MOSORB™ CASE NO. 41 ]
(page 47) _
SCALE 1:1
Molded Axial LF MOSORB™ CASE NO. 41A ]
(page 47) _
SCALE 1:1
. CASE NO. 59A
Molded Axial LF DO-41 SENO.S // |
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE

STYLE STYLE CODE DESIGNATION{ CASE OUTLINE NO. (Not to Scale)

THROUGH-HOLE
Section 1: Axial Leaded and Cans
. MiniMOSORB™, CASE NO. 59AA
Molded Axial LF 1A SURMETIC (page 48) i
(CATHODE BAND
OPTIONAL)
SCALE 1:1

. MICRODE CASE NO. 193
Disk/Button DB BUTTON (page 49) @

i CASE NO. 193A @ /
Disk/Button DB BUTTON CAN (page 49) v

SCALE 1:1

) JUMBO CASE NO. 193AA e
Disk/Button DB CAN (page 50) ‘

. AXIAL LEAD CASE NO. 194
Disk/Button DB BUTTON (page 50) )

) TO-3 CASE NO. 197 ©
Disk/Button DB TO-204 (page 51) €] ° (o]
Disk/Bution 0B TO-3 CASE NO. 197A 5 O] S

Isk/butto TO-204 (page 50) ®

SCALE 1:2

T Bold indicates the ON Semiconductor package designation. Iltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONY CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 1: Axial Leaded and Cans
Molded Axial LF 3A SURMETIC CASE NO. 267
(page 56) -
SCALE 1:1
Disk/Button DB BUTTON CA;EQ':%O;'W =
SCALE 2:1
: CASE NO. 416A \//
Disk/Button DB SSOVP BUTTON (page 80) NN
SCALE 2:1
CASE NO. 421A S @y P
Disk/Button DB TAB MOUNT BUTTON ' : :
(page 90) \ L
SCALE 1:1
Disk/Button DB TOPCAN CASE NO. 460 (O ¥
(page 91) N\
SCALE 1:1
Section 2: Non-Axial Cylinder
Non-Axial cy TO-92 1-Watt CASE NO. 29-10
Cylinder TO-226AE (page 45)
SCALE 1:1.5
Non-Axial cy TO-92 CASE NO. 29-11
Cylinder TO-226AA (page 46)
SCALE 1:1.5
Non-Axial cy TO-92 Two Lead CASE NO. 182
Cylinder TO-226AC (page 49)
SCALE 1:1.5

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 3: Flange Mount
TO-3 ®
Flange Mounted FM 40 mil Pins CA?E]N:)"‘J)_O? O 'e)
TO-204AA pag ®
SCALE 1:2
Q O
CASE NO. 221A
Flange Mounted FM TO-220 (pages 52 & 53) ///
SCALE 1:1
Q o
TO-220 CASE NO. 221B ,
Flange Mounted FM Two Lead (page 53) // ][
SCALE 1:1
] '0)
TO-220 o)
Flange Mounted FM FULLPACK™ CA?EaNSéf)mC
Thyristor pag m“[
SCALE 1:1
W
TO-220 [@)
Flange Mounted FM FULLPACK CAS(EaNeO.sj)Q 1D
Transistor pag mn[
SCALE 1:1
N 0,
TO-220 (e}
Flange Mounted FM FULLPACK CA?EaNfég)z 18
Two Lead pag “
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLECODE |  DESIGNATION} CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 3: Flange Mount
TO-220 CASE NO. 221K
Flange Mounted FM TO-220AB (page 55)
O
TO-220 CASE NO. 221AB
Flange Mounted FM Single Gauge (page 56) V
SCALE 1:1
TO-220 CASE NO. 314A
Flange Mounted FM (THA5) (page 57) ©
HITH
SCALE 1:1 U U L
TO-220 CASE NO. 314B ©
_ 314
Flange Mounted FM (Offset Leads) (page 58)
SCALE 1:1 H H H
TO-220 CASE NO. 314D
Flange Mounted FM Five Lead (page 58)
o)
TO-220 CASE NO. 314E
Flange Mounted FM (VHVIC) (page 59)

SCALE 1:1

|

T Bold indicates the ON Semiconductor package designation. Iltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 3: Flange Mount
TO-220 CASE NO. 314F
Flange Mounted FM (THBS) (page 59)
SCALE 1:1 H H H
TO-220 CASE NO. 314G
Flange Mounted FM (THCS) (page 60)
SCALE 1:1 H H H
TO-220 CASE NO. 314H
Flange Mounted FM (THD5) (page 60)
Wl
SCALE 1:1
TO-220 CASE NO. 314J
Flange Mounted FM (THES5) (page 61) %
SCALE 1:1 HHHHH
TO-220 CASE NO. 314K
Flange Mounted FM (Bent Leads) (page 61)
SCALE 1:1 |:||:||:||:||:|
\l ©
TO-220 CASE NO. 314N
Flange Mounted FM (TFVAS) (page 62) @‘
SCALE 1:1
é' 9 7
T
Flange Mounted FM TO-247 CA?faglé)ég)‘mF @
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 3: Flange Mount
oQo
TO-264 CASE NO. 340G o
Flange Mounted FM TO-3PBL (page 69)
SCALE 1:2
é ] O |
!
Flange Mounted FM TO-247 CASE NO. 340K
(page 70) (u (” l[
SCALE 1:1
- o
CASE NO. 340L /
Flange Mounted FM TO-247 (page 70) %
SCALE 1:2
Flange Mounted FM TO-264 CASE NO. 340AA
(page 71)
Flange Mounted FM TO-3P-3LD CASE NO. 340AB
(page 71)
Flange Mounted FM POWERTAP™ I CASE NO. 357C
(page 72)
Flange Mounted FM POWERTAP I CASE NO. 357D @)

(page 72)

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONT CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 3: Flange Mount
DPAK CASE NO. 369
Flange Mounted FM Straight Leads (page 73) U U U
SCALE 1:1
TO-220 CASE NO. 821E
Flange Mounted FM Seven Lead (page 215)
SCALE 1:1
TO-220, 7-LEAD CASE NO. 821H
Flange Mounted FM (THA7) (page 216)
il
SCALE 1:1
TO-220, 7-LEAD CASE NO. 821J
Flange Mounted FM (TVA?) (page 216)
SCALE 1:1 "ﬂﬂﬂﬂ[’
TO-220 CASE NO. 821P .
Flange Mounted FM Seven Lead (page 217) %‘
SCALE 1:1
Section 4: Dual In-Line PIn
CASE NO. 626 hAAd
In-Line Pin IP DIP-8 (page 183) b
Frv
SCALE 1:1
CASE NO. 626A bAad
In-Line Pin IP PDIP-8 | b
(page 183)
I
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.

http://onsemi.com

39




CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 4: Dual In-Line PIn
CASE NO. 626B A
In-Line Pin IP PDIP-7 ) b
(page 184)
Frrri
SCALE 1:1
CASE NO. 626AA =
In-Line Pin IP PDIP-7, GULL WING )
(page 184) o
7T
SCALE 1:1
. Lty O i Ny
In-Line Pin IP PDIP-16 Less Pin 13 CASE NO. 626AB
(page 185)
PTG
SCALE 1:1
CASE NO. 646 \l.
In-Line Pin IP DIP-14 (page 186) o
SCALE 1:1
CAS o N [l e N e W e
. . ASE NO. 648
In-Line Pin IP DIP-16 (page 187) )o
[ELPRLT AR RN |
SCALE 1:1
CASE NO. 648C ER—
In-Line Pin IP PDIP-16 )
(page 187) o
PR AT AT AT AT AR
I MO NA
In—Line Pin P PDIP-16 CASE NO. 648E
—Hne Fi Missing Lead (page 188) o
F WYY WJIg
In—Line Pin P DIP-24 CASE NO. 649
- Wide Body (page 189) N o
UUUUUUUUUUUL
SCALE 1:1

T Bold indicates the ON Semiconductor package designation. ltems listed in plain text represent other common package designations.
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CASERM

PACKAGE JEDEC PACKAGE ON SEMICONDUCTOR ISOMETRIC CASE OUTLINE
STYLE STYLE CODE DESIGNATIONt CASE OUTLINE NO. (Not to Scale)
THROUGH-HOLE
Section 4: Dual In-Line PIn
. . CASE NO. 707
In-Line Pin IP DIP-18 (page 189)
SCALE 1:1
. ) CASE NO. 708 N
In-Line Pin IP PDIP-22 (page 190) N R
SCALE 1:2
In—Line Pin P PDIP-24 CASE NO. 709
N Wide Body (page 190)
o DIP-28 CASE NO. 710
In-Line Pin P Wide Body (page 191)
. . DIP-40 CASE NO. 711
In-Line Pin P Wide Body (page 191) o
. . CASE NO. 724
In-Line Pin IP DIP-24 (page 192)
CASE NO. 730N ! —
In-Line Pin IP PDIP-6 )
(page 192) o
TATAT
SCALE 1:1
. . CASE NO. 738
In-Line Pin IP DIP-20 (page 193)
In-Line Pin IP PDIP-20 CASE NO. 804
(page 215)

SCALE 1:1

T Bold indicates the ON Semiconductor package designation. Items listed in plain text represent other common package designations.
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CASERM

Section 2

Case Outlines
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CASERM

TO-3 40 MIL PINS

TO-204AA
CASE 1-07
ISSUE Z
A — > NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
< N— i Y14.5M, 1982.
v O C 2. CONTROLLING DIMENSION: INCH.
I 3. ALL RULES AND NOTES ASSOCIATED WITH
L —T—| SEATING REFERENCED TO-204AA OUTLINE SHALL APPLY.
E PLANE
—— 1Lk INCHES MILLIMETERS
—»lle—D 2pL DIM[ MIN | MAX | MIN [ mMAX
A | 1550 REF 39.37 REF
(]2 0130005 ®[T[0 ®[Y @) T T
C | 0250 | 0.335 | 635 | 851
U —> D | 0038 | 0043 | 097 | 1.09
/—- E | 0055 | 0070 | 140 | 177
\ G | 0430BSC 1092 BSC
T H | 0215B5C 5.46 BSC
K | 0.440 | 0.480 | 11.18 [ 12.19
B L 0.665 BSC 16.89 BSC
N | -—- [0830 | --—- [ 2108
Q [ 0151 [ 0165 [ 3.84 | 419
U | 1.187BSC 30.15BSC
-Q-] V | 0131 [ 0188 | 333 | 477
&2 0130005 @[T[Y @ |
STYLE 1: STYLE 2; STYLE 3: STYLE 4: STYLE 5:
PIN 1. BASE PIN 1. BASE PIN 1. GATE PIN 1. GROUND PIN 1. CATHODE
2. EMITTER 2. COLLECTOR 2. SOURCE 2. INPUT 2. EXTERNAL TRIP/DELAY
CASE: COLLECTOR CASE: EMITTER CASE: DRAIN CASE: OUTPUT CASE: ANODE
STYLE6: STYLE7: STYLE 8: STYLE 9:
PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE #1 PIN 1. ANODE #1
2. EMITTER 2. OPEN 2. CATHODE #2 2. ANODE #2
CASE: COLLECTOR CASE: CATHODE CASE: ANODE CASE: CATHODE

SURMETIC 40, AXIAL LEAD
CASE 017AA-01
ISSUE O

NOTES:
1. CONTROLLING DIMENSION: INCH
2. LEAD DIAMETER AND FINISH NOT CONTROLLED
WITHIN DIMENSION F.
B 3. CATHODE BAND INDICATES POLARITY

INCHES MILLIMETERS

DIM[ MIN [ MAX [ MIN [ mAX

—>[<—D A [ 0330 | 0350 | 838 | 889
K B | 0130 | 0145 | 330 | 368

D | 0037 | 0.043 | 094 | 1.09

F F | -—- 0050 -—- [ 127

o | _:ly K | 1.000 | 1.250 [ 25.40 | 31.75
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‘Af

STYLE 1:
PIN 1.

STYLE 6:
PIN 1.

2.

3.

STYLE 11:
PIN 1.
2.
3.

STYLE 16:
PIN 1.
2.
3.

STYLE 21:
PIN 1.
2.
3.

STYLE 26:
PIN1.
2.
3.

STYLE 31:
PIN 1.
2.
3.

.,,
—{ D [
<~ -

x:

EMITTER
BASE
COLLECTOR

GATE
SOURCE & SUBSTRATE
DRAIN

ANODE
CATHODE & ANODE
CATHODE

ANODE
GATE
CATHODE

COLLECTOR
EMITTER
BASE

Vee
GROUND 2
OUTPUT

GATE
DRAIN
SOURCE

QEQL

i

R —><—W >

STYLE 2:
PIN 1.

2.

3.

STYLET:
PIN 1.

2.

3.

STYLE 12:
PIN 1.
2.
3.

STYLE1T:
PIN 1.
2.
3.

STYLE 22:
PIN 1.
2.
3.

STYLE 27:
PIN 1.
2.
3.

STYLE 32:
PIN 1.

SEATING
PLANE

TO-92 1-WATT
TO-226AE
CASE 29-10

ISS

QM

7

SECTION X-X
STYLE 3:
BASE PIN 1.
EMITTER 2.
COLLECTOR 3.
STYLE 8:
SOURCE PIN 1.
DRAIN 2.
GATE 3.
STYLE 13:
MAIN TERMINAL 1 PIN 1.
GATE 2.
MAIN TERMINAL 2 3.
STYLE 18:
COLLECTOR PIN 1.
BASE 2.
EMITTER 3.
STYLE 23:
SOURCE PIN 1.
GATE 2.
DRAIN 3.
STYLE 28:
MT PIN 1.
SUBSTRATE 2.
MT 3.
STYLE 33:
BASE PIN 1.
COLLECTOR 2.
EMITTER 3.

UE AL

ANODE
ANODE
CATHODE

DRAIN
GATE
SOURCE & SUBSTRATE

ANODE 1
GATE
CATHODE 2

ANODE
CATHODE
NOT CONNECTED

GATE
SOURCE
DRAIN

CATHODE
ANODE
GATE

RETURN
INPUT
OUTPUT

http://onsemi.com
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

@

IS UNCONTROLLED.

Bl

CASERM

CONTROLLING DIMENSION: INCH.
CONTOUR OF PACKAGE BEYOND DIMENSION R

DIMENSION F APPLIES BETWEEN P AND L.

DIMENSIONS D AND J APPLY BETWEEN L AND K
MIMIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0175 | 0.205 4.44 5.21
B | 0290 | 0.310 7.37 7.87
C | 0125 | 0.165 3.18 419
D | 0018 | 0.021 | 0457 | 0.533
F | 0016 | 0.019 | 0.407 | 0.482
G | 0.045 | 0.055 1.15 1.39
H | 0.095 | 0.105 2.42 2.66
J | 0018 | 0.024 0.46 0.61
K | 0.500 -—- | 1270 o
L | 0.250 — 6.35 —
N | 0.080 | 0.105 2.04 2.66
P --- | 0.100 - 2.54
R | 0.135 -—- 3.43 -
STYLE 4: STYLE5:
PIN 1. CATHODE PIN 1. DRAIN
2. CATHODE 2. SOURCE
3. ANODE 3. GATE
STYLE9: STYLE 10:
PIN1. BASE1 PIN1. CATHODE
2. EMITTER 2. GATE
3. BASE2 3. ANODE
STYLE 14: STYLE 15:
PIN1. EMITTER PIN1. ANODE 1
2. COLLECTOR 2. CATHODE
3. BASE 3. ANODE 2
STYLE 19: STYLE 20:
PIN1. GATE PIN 1. NOT CONNECTED
2. ANODE 2. CATHODE
3. CATHODE 3. ANODE
STYLE 24: STYLE 25:
PIN1. EMITTER PIN1. MT1
2. COLLECTOR/ANODE 2. GATE
3. CATHODE 3. MT2
STYLE 29: STYLE 30:
PIN1. NOT CONNECTED PIN 1. DRAIN
2. ANODE 2. GATE
3. CATHODE 3. SOURCE
STYLE 34: STYLE 35:
PIN 1. INPUT PIN1. GATE
2. GROUND 2. COLLECTOR
3. LOGIC 3. EMITTER



CASERM

—»I A |<— B
i T L
R -
TP !
|I| f L
SEATING |
PLANE Y K
JW |
gl
—> — G
| b
—»I \; |<— -C
1) N
—>| N fe— T
A
R 1A [~ B
G L
/
P
SEATING
PLANE K
X|X
GAJ ]
—>| Vv |<—
| -C
& Y
1 N
STYLE 1: STYLE 2:
PIN1. EMITTER PIN1. BASE
2. BASE 2. EMITTER
3. COLLEGTOR 3. COLLECTOR
STYLE6: STYLET:
PIN1. GATE PIN1. SOURCE
2. SOURCE & SUBSTRATE 2. DRAIN
3. DRAIN 3. GATE
STYLE 11: STYLE 12:
PIN1.  ANODE PIN1. MAIN TERMINAL 1
2. CATHODE & ANODE 2. GATE
3. CATHODE 3. MAIN TERMINAL 2
STYLE 16: STYLE17:
PIN1. ANODE PIN1. COLLECTOR
2. GATE 2. BASE
3. CATHODE 3. EMITTER
STYLE 21: STYLE 22:
PIN1. COLLECTOR PIN1. SOURCE
2. EMITTER 2. GATE
3. BASE 3. DRAIN
STYLE 26: STYLE 27:
PIN. Vgg PIN1. MT
2. GROUND 2 2. SUBSTRATE
3. OUTPUT 3. MT
STYLE 31: STYLE 32:
PIN1. GATE PIN1. BASE
2. DRAIN 2. COLLECTOR
3. SOURCE 3. EMITTER

TO-92 (TO-226AA)
CASE 29-11
ISSUE AM

STRAIGHT LEAD

BULK PACK

RO
-

SECTION X-X

BENT LEAD
TAPE & REEL
AMMO PACK

O
-

SECTION X-X

STYLE 3:
PIN1. ANODE
2. ANODE

3. CATHODE

STYLE 8:
PIN1. DRAIN
2. GATE

3. SOURCE & SUBSTRATE

STYLE 13:
PIN1. ANODE 1
2. GATE

3. CATHODE 2

STYLE 18:

PIN1. ANODE

2. CATHODE
3. NOT CONNECTED

STYLE 23:
PIN1. GATE
2. SOURCE
3. DRAIN

STYLE 28:
PIN 1.
2. ANODE

3. GATE

STYLE 33:
PIN1. RETURN
2. INPUT
3. OUTPUT
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CATHODE

NOTI
1

ES:
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R
IS UNCONTROLLED.
4. LEAD DIMENSION IS UNCONTROLLED IN P AND
BEYOND DIMENSION K MINIMUM.
INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0175 | 0.205 4.45 5.20
B | 0170 | 0.210 4.32 5.33
C | 0125 | 0.165 3.18 4.19
D | 0016 | 0.021 | 0.407 | 0.533
G | 0.045 | 0.055 1.15 1.39
H | 0095 | 0.105 2.42 2.66
J | 0015 | 0.020 0.39 0.50
K | 0500 -—- | 1270 -
L | 0250 o 6.35 o
N | 0.080 | 0.105 2.04 2.66
P ---_| 0.100 o 2.54
R | 0.115 o 2.93 o
V | 0135 o 3.43 e
NOTES:
1. DIMENSIONING AND TOLERANCING PER

[EN\)

ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.
. CONTOUR OF PACKAGE BEYOND

DIMENSION R IS UNCONTROLLED.

. LEAD DIMENSION IS UNCONTROLLED IN P
AND BEYOND DIMENSION K MINIMUM.
MILLIMETERS
| DIM[ MIN | MAX
A | 445 | 520
B | 432 | 533
C | 318 | 419
D | 040 054
G | 240 | 280
J | 039 050
K| 1270 | -—-
N | 204 | 266
P | 150 | 4.00
R| 2903 ---
V| 343 ] -——
STYLE 4: STYLE5:
PIN1. CATHODE PIN 1.
2. CATHODE 2.
3. ANODE 3.
STYLE 9: STYLE 10:
PIN1. BASE 1 PIN 1.
2. EMITTER 2
3. BASE2 3.
STYLE 14: STYLE 15:
PIN1. EMITTER PIN.
2. COLLECTOR 2.
3. BASE 3.
STYLE 19: STYLE 20:
PIN1. GATE PIN 1.
2. ANODE 2,
3. CATHODE 3.
STYLE 24: STYLE 25:
PIN1. EMITTER PIN 1.
2. COLLECTOR/ANODE 2
3. CATHODE 3.
STYLE 29: STYLE 30:
PIN1. NOT CONNECTED PIN1.
2. ANODE 2.
3. CATHODE 3.
STYLE 34: STYLE 35
PIN1. INPUT PIN 1.
2. GROUND 2,
3. LOGIC 3.

DRAIN
SOURCE
GATE

CATHODE
GATE
ANODE

ANODE 1
CATHODE
ANODE 2

NOT CONNECTED
CATHODE
ANODE

MT 1
GATE
MT 2

DRAIN
GATE
SOURCE

GATE
COLLECTOR
EMITTER



CASERM

MOSORB
CASE 41-13
ISSUE H
B
NOTES:
1. DIMENSIONING AND TOLERANGING PER ANSI
> D Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
— 1 3. LEAD FINISH AND DIAMETER
UNCONTROLLED IN DIMENSION F.
INCHES | MILLIMETERS
K DIM| MIN | MAX | MIN | MAX
A | 0360 | 0375 | 914 | 952
F B | 0190 | 0205 | 483 | 521
—L D | 0028 [ 0032 | 071 081
f—- . F| -— 0050 | --—- [ 127
F f K | 1000 | --- | 2540 | -
A
K
MOSORB
CASE 41A-04

—»’-— D ISSUE D

Fel

o

| I
L
y

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. LEAD FINISH AND DIAMETER
UNCONTROLLED IN DIMENSION P.

4. 041A-01 THRU 041A-03 OBSOLETE, NEW
STANDARD 041A-04.

INCHES MILLIMETERS
DIM| MIN MAX MIN | MAX

A | 0335 | 0374 8.50 9.50
B B 0.189 | 0.209 4.80 5.30
—T """ B f D 0.038 | 0.042 0.96 1.06
K 1.000 --- | 25.40 —
P --- | 0.050 — 1.27
K
DO-41
CASE 59A_01 NOTEI%I\/IENSIONING AND TOLERANCING PER ANSI
1.
ISSUE A Y14.5M, 1982.

e T
< K ~i_' TD

http://onsemi.com
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2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX

A | 0235 | 0260 | 597 | 660
B | 0110 | 0120 | 279 | 305
D | 0030 | 0034 | 076 | 0.86
K| 1100 | --—- | 2794 | ---




CASERM

AXIAL LEAD
CASE 59AA-01
B ISSUE A

— NOTES:
1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

D 3. ALL RULES AND NOTES ASSOCIATED WITH
K JEDEC DO-41 OUTLINE SHALL APPLY.
. POLARITY DENOTED BY CATHODE BAND.
. LEAD DIAMETER NOT CONTROLLED WITHIN
A F DIMENSION.
6. REPLACES CASE 59-09.

o

INCHES MILLIMETERS

DIM| MIN | MAX [ MIN | MAX
POLARITY INDICATOR / A 0228 [0.299 | 580 | 7.60
OPTIONAL AS NEEDED g g':)gg g'ggi g'g? g'gg
(SEE STYLES) : : - :
K K [1000 | ———]25.44 | ——
DPAK 5 CENTER LEAD CROP
CASE 175AA-01
ISSUE A
SEATING
=T-| DLANE NOTES:
1. DIMENSIONING AND TOLERANCING
<— B—> — C [=— PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
\' R ™ < E
R1 INCHES | MILLIMETERS
DIM| MIN | MAX [ MIN [ MAX
& ] —L A [0.235 (0245 | 597 | 6.22
T z B [0.250 [0.265 | 6.35 | 6.73
A C (0086 [0.094 [ 219 | 2.38
S i D [0.020 [0.028 | 051 | 0.71
l 12345 l T E |0.018 [0.023 | 0.46 | 0.58
T U F |0.024 [0.032 | 061 [ 0.81
|_| K G | 0.180BSC 4.56 BSC
H [0.034 [0.040 | 0.87 | 1.01
F — f T J 0018 [0.023 | 0.46 | 0.58
| J l— K [0.102 [0.114 | 260 | 2.89
| L | 0.045BSC 1.14 BSC
L H r— R [0.170 [0.190 | 4.32 | 4.83
R1[0.185 [0.210 | 4.70 | 5.33
DspPL S [0.025 [0.040 | 063 | 1.01
U (0020 [ ———] 051 | ——
— G ‘e |$| 0.13(0.005)@|T| V [ 0.035 [0.050 | 0.89 | 1.27
Zz [0.155 [0170 | 393 | 4.32

SOLDERING FOOTPRINT

64
0.252 22
0.086
|
L1 v T
58 _‘li 034 536
0.228 |:|_¢_ 0.013 0.217
— I
. ! 08
0.417 0.031
mm
SCALE 4:1 (inches)
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CASERM

TO-92 TWO LEAD

> A TO-226AC
rB CASE 182-06
l i ISSUE L NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS|
R Y14.5M, 1982.
SEATING l 2. CONTROLLING DIMENSION: INCH

PLANE . CONTOUR OF PACKAGE BEYOND ZONER IS
! ? D UNCONTROLLED.
. LEAD DIMENSION IS UNCONTROLLED IN P AND
P L i BEYOND DIMENSION K MINIMUM.

— K _‘TJ_ INCHES MILLIMETERS

N

| om | MIN | mAX [ mIN | max

A | 0175 | 0005 | 445 | 521

B | 0170 | 0210 | 432 | 533

M SECTION X=X C | 01425 | 0465 | 318 | 419

R —— D | 0016 | 0.021 | 0407 | 0533

D—>| 6 | 0050BSC 1.27 BSC
G H | 0100BSC 254 BSC

J | 0014 [ 0016 | 036 | 041

H K | 0500 | --- [ 1270 | —

L0250 — | 63

v N | 0080 | 0.105 | 203 | 266

— —c P | —— [o0050 | -—— | 127

| R|oM5 | -—- | 293 ] -

" V0135 | - | 343 ] ——
g--o}—Y
1 | 2 N
_,I N ~— T

STYLE 1: STYLE2: STYLE3: STYLE 4 STYLE5:
PIN1. ANODE PIN 1. CATHODE PIN 1. MAIN TERMINAL 1 CANCELLED PIN1. INPUT
2. CATHODE 2. ANODE 2. MAIN TERMINAL 2 2. OUTPUT

MICRODE BUTTON
CASE 193-04
ISSUE L

NOTES:
1. CASE 193-03 OBSOLETE, NEW
STANDARD 193-04.

[ MILLIMETERS _ INCHES
«— A DIM[ MIN | MAX | MIN | MAX
8.43 | 869 [0.332 |0.342
4.19 | 4.45 [0.165 [0.175
554 | 5.64 [0.218 [0.222
594 | 6.25 [0.234 [0.246
5 °NOM 5 ONOM

M/'

Hpdi=Allrd

= D

|
.
l— 1 >

BUTTON CAN
CASE 193A-02

A ISSUE A
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

MILLIMETERS INCHES
MIN MAX MIN | MAX
1.4 11.6 | 0.449 | 0457
9.3 9.7 | 0.366 | 0.382
4.3 49 | 0.169 | 0.193
5.4 5.6 | 0213 | 0.220
3.6 42 | 0142 | 0.165
1.0 20 | 0.039 | 0.079

=
=

-nrncnm>|
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CASERM

JUMBO CAN
CASE 193AA-01
ISSUE O

NOTES:
1. CASE 193-05 AND 193-07 OBSOLETE,
NEW STANDARD 193-06.

MILLIMETERS INCHES
MIN | MAX | MIN | MAX
10.03 |10.29 |0.395 | 0.405
419 | 4.45 [0.165 |0.175
6.81 6.91 |0.268 | 0.272
594 | 6.25 |0.234 |0.246
1.40 1.65 | 0.055 | 0.065
5 °NOM 5 °NOM
6 °NOM 6 °NOM

=
=

zg::-ncm>|

\

AXIAL LEAD BUTTON
CASE 194-04
ISSUEH

@ NOTES:
” 1. CATHODE SYMBOL ON PACKAGE.
& 2. 194-01 OBSOLETE, 194-04 NEW
STANDARD.

MILLIMETERS __INCHES
1 DIM| MIN | MAX | MIN | MAX
L) A | 843 | 8.69 |0.332 |0.342
B | 594 | 6.25 [0.234 [0.246
D | 127 | 1.35 [0.050 [0.053

K 125.15 [25.65 [0.990 [1.010

F

STYLE 1:
PIN 1. CATHODE
- 2. ANODE
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CASERM

TO-3
TO-204
CASE 197-02
ISSUE J
[ A >
«~ N— { NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
{ I c Y14.5M, 1982.
SEATING 2. CONTROLLING DIMENSION: INCH.
A PLANE
INCHES MILLIMETERS
E K DIM[ MIN | MAX | MIN | MAX
A - [ 1573 | - | 39.95
B | 0980 | 1.050 | 24.89 | 26.67
C | 0250 | 0450 | 635 | 11.43
D | 0057 | 0.063 | 145 | 160
E| -—- 0135 | -—- | 343
G | 0420 | 0.440 | 1067 | 11.18
H | 0205 | 0225 | 521 | 572
K | 0.440 | 0480 | 11.18 | 1219
L | 0.655 | 0.675 | 1664 | 17.15
N | -—- [o085 [ -—- |22
Q | 0151 | 0.165 | 384 | 4.19
B U [ 1177 | 1197 | 29.90 | 3040
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. EMITTER PIN 1. GATE PIN 1. ANODE = 1
2. EMITTER 2. BASE 2. SOURCE 2. ANODE = 2
CASE: COLLECTOR CASE: COLLEGTOR CASE: DRAIN CASE: CATHODES
TO-3
TO-204
CASE 197A-05
ISSUE K
A—> NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
<N Y Y14.5M, 1982,
¥ ( ) c 2. CONTROLLING DIMENSION: INCH.
T_ T SEATING INCHES MILLIMETERS
E PLANE DIM| MIN | MAX | MIN | MAX
Lk A | 1530REF 38.86 REF
—>lle—D 2pL B | 0990 | 1.050 | 25.15 | 2667
] 012 |T| |Y | C | 0250 | 0335 | 635 | 851
|$|®030(00 DTA®|Y® D | 0057 | 0063 | 145 | 160
E | 0060 | 0070 | 153 | 177
G | 0430BSC 10.92 BSC
H | 0215BSC 5.46 BSC
u—> e
Vv < L> N | 0.760 | 0.830 | 19.31 | 21.08
Q | 0151 | 0.165 | 3.84 | 4.19
2 U | 1.187BSC 30.15 BSC
vV [o0131 [o188 [ 333 [ 477
[@]2 0250010 ®[T]Y @]
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. EMITTER PIN 1. GATE PIN 1. ANODE =1
2. EMITTER 2. BASE 2. SOURCE 2. ANODE = 2
CASE: COLLECTOR CASE: COLLECTOR CASE: DRAIN CASE: CATHODES
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CASERM

TO-220 NOTES:
CASE 221A-07 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
ISSUE AA 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION Z DEFINES A ZONE WHERE ALL BODY
T- gfﬂllgﬁ AND LEAD IRREGULARITIES ARE ALLOWED.
INCHES MILLIMETERS
DIM[ MIN [ MAX [ MIN | MAX
—> B |=— F T— > C = A | 0570 | 0620 | 1448 | 15.75
l —>{<— S B | 0380 | 0405 | 9.66 | 10.28
} C [ 0160 | 0190 | 407 | 482
_GF_ T |' D | 0025 | 0035 | 064 | 088
T 4 F | 0142 [ 0147 | 361 | 373
Q I A G | 0095 [ 0105 | 242 | 266
T H [ 0110 | 0155 | 280 | 393
l l 123 i U J | 0014 | 0022 | 036 | 055
|i| T K | 0500 | 0562 [ 12.70 | 14.27
H - ? L | 0045 [ 0060 | 145 | 152
f | N [ 0190 | 0210 | 483 [ 533
i (I 1 K Q | 0100 [ 0120 | 254 | 3.04
Z- R | 0080 | 0110 | 204 | 279
{ S | 0045 | 0.055 | 1.15 | 1.39
T | 0235 | 0255 | 597 | 647
L l«— R U [ 0000 | 0050 [ 000 [ 127
V0045 | ——— | 145 ——-
- J Z | ——-[o0080 | -—- | 204
G -~
STYLE 1 STYLE 2: STYLE 3: STYLE 4:
«— D PIN1. BASE PIN1. BASE PIN1. CATHODE PIN1. MAIN TERMINAL 1
N = 2. COLLECTOR 2. EMITTER 2. ANODE 2. MAIN TERMINAL 2
3. EMITTER 3. COLLECTOR 3. GATE 3. GATE
4. COLLECTOR 4. EMITTER 4. ANODE 4. MAIN TERMINAL 2
STYLE 5 STYLE6: STYLE 7: STYLE 8:
PIN1. GATE PIN1. ANODE PIN1. CATHODE PIN1. CATHODE
2. DRAIN 2. CATHODE 2. ANODE 2. ANODE
3. SOURCE 3. ANODE 3. CATHODE 3. EXTERNAL TRIP/DELAY
4. DRAIN 4. CATHODE 4. ANODE 4. ANODE
STYLE 9 STYLE 10: STYLE 11: STYLE 12:
PIN1. GATE PIN1. GATE PIN1. DRAIN PIN1. MAIN TERMINAL 1
2. COLLECTOR 2. SOURCE 2. SOURCE 2. MAIN TERMINAL 2
3. EMITTER 3. DRAIN 3. GATE 3. GATE
4. COLLECTOR 4. SOURCE 4. SOURCE 4. NOT CONNECTED
TO-220
CASE 221A-08 NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
ISSUE AA Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
-T- EEﬁL‘é‘G INCHES MILLIMETERS
| DIM|[ MIN | MAX [ MIN | MAX
A | 0560 | 0625 | 14.23 | 15.87
™ <~ F T — Cl=—o B | 0380 | 0420 | 9.66 | 10.66
l . —>«—§ C [ 0140 | 0190 | 356 | 4.82
D [ 0025 | 0035 | 064 | 089
_GD’ T \ j F | 0139 | 0155 | 353 | 393
T 4 ' G 0.100 BSC 254 BSC
Q A H| -—-To0280| -] 711
T J [ 0012 [ 0045 | 031 [ 1.14
+ 123 ¢ u K [ 0500 | 0.580 [ 12.70 | 14.73
T L | 0045 [ 0060 | 145 | 152
H T N | 0.200BSC 5.08 BSC
-Y- Q | 0100 | 0435 | 254 | 3.42
M K R [ 0080 | 0115 [ 204 | 292
S [ 0020 | 0055 [ 051 | 1.39
i { T [ 0235 | 0255 | 597 | 6.47
U [ 0000 | 0050 [ 000 [ 1.27
L r « R V| 0045 | - | 115 | -—
V |
G «—— J
1 |
D3pL STYLE 1: STYLE 2: STYLE 3: STYLE 4:
|€[}| 0.25 (0.010)®|B @|Y| PIN1. BASE PIN1. BASE PIN 1. CATHODE PIN 1. MAIN TERMINAL 1
N 2. COLLECTOR 2. EMITTER 2. ANODE 2. MAIN TERMINAL 2
3. EMITTER 3. COLLECTOR 3. GATE 3. GATE
4. COLLECTOR 4. EMITTER 4. ANODE 4. MAIN TERMINAL 2
STYLE 5 STYLE 6: STYLE 7: STYLE8:
PIN1. GATE PIN1. ANODE PIN1. CATHODE PIN1. CATHODE
2. DRAIN 2. CATHODE 2. ANODE 2. ANODE
3. SOURCE 3. ANODE 3. CATHODE 3. EXTERNAL TRIP/DELAY
4. DRAIN 4. CATHODE 4. ANODE 4. ANODE
STYLE9: STYLE 10: STYLE 11:
PIN1. GATE PIN1. GATE PIN1. DRAIN
2. COLLECTOR 2. SOURCE 2. SOURCE
3. EMITTER 3. DRAN 3. GATE
4. COLLECTOR 4. SOURCE 4. SOURCE
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CASERM

TO-220
CASE 221A-09
ISSUE AF NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
7] SEATING 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION Z DEFINES A ZONE WHERE ALL
i Cle BODY AND LEAD IRREGULARITIES ARE
- s o — ALLOWED.
INCHES | MILLIMETERS
| DM [ WIN | MAX | MIN | maAX
A | 0570 | 0.620 | 1448 | 15.75
B | 0380 | 0405 | 966 | 108
T C | 0160 | 0.190 | 407 | 482
U D | 0.025 | 0.035 | 064 | 088
F | 0142 | 0161 | 361 | 409
G | 0095 | 0105 | 242 | 266
H | 0110 | 0155 | 280 | 393
J | 0014 | 0025 | 036 | 064
K | 0500 | 0.562 | 12.70 | 14.27
L | 0045 | 0060 | 1.15 | 152
N | 0190 | 0210 | 483 | 533
R - Q | 0100 | 0120 | 254 | 304
R | 0.080 | 0.110 | 204 | 279
J S | 0.045 [ 0.055 | 115 | 139
T | 0235 | 0255 | 597 | 647
U [ 0.000 | 0.050 | 000 | 1.27
Voo [ | 145 -
Z| - |o0s0| - | 2m
STYLE2: STYLES: STYLE 4
PIN1. BASE PIN1. BASE PIN1. CATHODE PIN1. MAIN TERMINAL 1
2. COLLECTOR 2. EMITTER 2. ANODE 2. MAINTERMINAL 2
3. EMITTER 3. COLLECTOR 3. GATE 3. GATE
4. COLLECTOR 4. EMITTER 4. ANODE 4. MAINTERMINAL2
STYLE 5: STYLE6: STYLET: STYLE®:
PIN1. GATE PIN1. ANODE PIN1. CATHODE PIN1. CATHODE
2. DRAN 2. CATHODE 2. ANODE 2. ANODE
3. SOURCE 3. ANODE 3. CATHODE 3. EXTERNAL TRIP/DELAY
4. DRAN 4. CATHODE 4. ANODE 4. ANODE
STYLE®: STYLE 10; STYLE 11: STYLE 12:
PINT. GATE PINT. GATE PIN1. DRAIN PINT. MAIN TERMINAL 1
2. COLLEGTOR 2. SOURCE 2. SOURCE 2. MAIN TERMINAL 2
3. EMITTER 3. DRAIN 3. GATE 3. GATE
4. COLLECTOR 4. SOURCE 4. SOURCE 4. NOT CONNECTED
TO-220 TWO-LEAD
CASE 221B-04
ISSUE E
NOTES:
e C 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
0.595 | 0.620 | 15.11 | 15.75
0.380 | 0.405 | 965 | 10.20
0160 | 0.190 | 406 | 4.82
0.025 | 0.035 | 064 | 089
0142 | 0.161 | 361 | 4.09
0190 | 0.210 | 483 | 533
0.110 | 0130 | 279 | 3.30
0.014 | 0.025 | 036 | 064
0.500 | 0.562 | 1270 | 14.27
0.045 | 0.060 | 1.14 | 1.52
0100 | 0.120 | 254 | 3.04
0.080 | 0110 | 204 | 279
0.045 | 0.055 | 1.4 | 1.39
0.235 | 0.255 | 597 | 648
0.000 | 0.050 | 0.000 | 127

:|:|<—~>|<—'
&
le
|
S

-
c|-H|»|B O (x|l-|T|®|mo|(0|m|>

sl

STYLE 1: STYLE 2:
PIN 1. CATHODE PIN 1. ANODE
2. N/A 2. N/A
3. ANODE 3. CATHODE
4. CATHODE 4. ANODE
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CASERM

TO-220 FULLPACK THYRISTOR

CASE 221C-02
ISSUE D

_T—| SEATING
T PLANE

l—
l«— S
l—

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. LEAD DIMENSIONS UNCONTROLLED WITHIN
DIMENSION Z.

INCHES

MILLIMETERS

1 >
|

o [
i

} K

-
N
©

Y-

C ek

<— R
D 3pPL

[@]0250010®[B @]Y|

STYLE 1:
PIN1. BASE
2. COLLECTOR
3. EMITTER

STYLE 2:
PIN 1. CATHODE
2. ANODE
3. GATE

STYLE 3:
PIN1. MTH
2. MT2
3. GATE

0.680

MAX
0.700

MIN
17.28

MAX
17.78

0.388
0.175

0.408
0.195

0.025

0.040

9.86 | 10.36

4.45
0.64

4.95
1.01

0.340

0.355

8.64

9.01

0.140

0.150

3.56

3.81

0.100 BSC

2.54

BSC

0.110

0.155

2.80

3.93

0.018

0.028

0.46

0.71

0.500

0.550

12.70

13.97

0.045

0.070

1.15

1.77

0.049

1.25

0.270

0.290

6.86

0.480
0.090

0.500

12.20

7.36
12.70

0.120

229

3.04

0.105

0.115

267

2.92

DIM
A
B
c
D
E
F
G
H
J
K
L
N
p
Q
R
S
Z

0.070

0.090

1.78

2.28

STYLE 4:

PIN1. GATE

2. DRAIN

3. SOUR

CE

TO-220 FULLPACK TRANSISTOR

CASE 221D-03
ISSUE J

_T— | SEATING
T PLANE

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH

3. 221D-01 THRU 221D-02 OBSOLETE, NEW
STANDARD 221D-03.

u INCHES

MILLIMETERS

G < J

L
D3PL

[9]0250.010®[B @]Y]

STYLE 1:

PIN 1.
2. DRAIN

3. SOURCE

STYLE 2:
PIN1. BASE
2. COLLECTOR
3. EMITTER

STYLE 3:
PIN 1. ANODE
2. CATHODE
3. ANODE

STYLE 4:

GATE PIN 1.
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CATHODE
2. ANODE 2.
3. CATHODE 3.

0.61

MAX
7 | 0.635

MIN
15.67

MAX
16.12

0.392

0.419

9.96

10.63

0.177

0.193

4.50

4.90

0.024

0.039

0.60

1.00

0.11

6 | 0.129

0.100 BSC

295

254 BSC

3.28

0.11

8 | 0.135

3.00

3.43

0.01

8 | 0.025

0.503

0.541

0.45

0.63

12.78

13.73

0.048

0.058

1.23

1.47

0.200 BSC

5.08 BSC

0.122

0.138

3.10

3.50

0.099

0.117

251

2.96

0.092

0.113

234

2.87

cm:ozr::c-:m-ncom>|§

0.239

0.271

6.06

6.88

STYLE5:

ANODE
GATE

STYLE 6:

PIN 1. CATHODE

PIN1. MT 1
2. MT2
3. GATE



TO-220 FULLPACK, 2-LEAD

—> N

I L

—>»il«— D2PL

CASE 221E-01
ISSUE A

SEATING
=T-] pLANE

—>»| C |

<— S

|9]0250010@|B @|Y|

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CASERM

2. CONTROLLING DIMENSION: INCH.

INCHES

MILLIMETERS

=]

0.617

M| MIN MAX MIN | MAX
0.633

15.67 | 16.07

0.392

0.408 9.96 | 10.36

0.177

0.193 4.50 4.90

0.024

0.039 0.60 1.00

0.121
0.100 BSC

0.129 3.08 3.28

2.54 BSC

0.117

0.133 2.98 3.38

0.018

0.025 0.45 0.64

0.499
0.045

0.562
0.060 1.14 1.52

12.68 | 14.27

0.200 BSC

5.08 BSC

0.122

0.138 3.10 3.50

0.101

0.117 2.56 2.96

0.092

0.108 2.34 2.74

clwDOZ|Ir|Xl—TDMO|O|(wm|>

0.255

0.271 6.48 6.88

STYLE 1:
PIN 1. CATHODE
2. N/A
3. ANODE

TO-220AB
CASE 221K-01
ISSUE O

SEATING
—T-| PLANE

-~

c
S o fe—
|

s
|
L

v

!

|<_D

R—>
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NOTI
1.

2.
3

ES:

DIMENSIONING AND TOLERANCING PER ASME

Y14.5M, 1994.

CONTROLLING DIMENSION: INCH.

. DIMENSION A & B DO NOT INCLUDE MOLD

FLASH. MOLD FLASH SHALL NOT EXCEED .005

INCH PER SIDE.

INCHES

MILLIMETERS

M| MIN MAX
0.560 | 0.650

MIN | MAX
14.22 | 16.51

0.380 | 0.420

9.65 | 10.67

0.140 | 0.190

3.56 4.83

0.015 | 0.040

0.38 1.02

0.139 | 0.161

3.53 4.09

0.100 BSC

254 BSC

0.250

6.35

0.014 | 0.024

0.36 0.61

0.018 | 0.026

0.46 0.66

0.500 | 0.580

12.70 | 14.73

0.045 | 0.070

1.14 1.78

0.200 BSC

5.08 BSC

0.100 | 0.135

2.54 3.43

0.080 | 0.115

2.03 2.92

0.020 | 0.055

0.51 1.40

—|»[@oZr|xS|l—|T@moo|w(>

0.230 | 0.270

5.84 6.86




CASERM

TO-220, SINGLE GAUGE

CASE 221AB-01

ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
_T_] SEATING 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION Z DEFINES A ZONE WHERE ALL
— | C |e— BODY AND LEAD IRREGULARITIES ARE
T— s o ALLOWED.
INCHES MILLIMETERS
| DIM| MIN | MAX [ MIN | MAX
A | 0570 | 0620 | 1448 | 1575
B | 0380 | 0405 [ 9.66 | 10.28
T C [ 0160 [ 0190 [ 407 | 482
U D [ 0025 | 0035 [ 064 | 088
F | 0142 [ 0147 | 361 | 373
G | 0095 [ 0105 | 242 [ 266
H [ 0110 | 0155 [ 280 [ 393
J [ 0018 | 0025 [ 046 [ 064
K | 0500 | 0.562 [ 12.70 | 14.27
L | 0045 [ 0060 | 145 | 152
N [ 0190 | 0210 [ 483 [ 533
R l«— Q [ 0100 [ 0120 | 254 | 3.04
R [ 0080 | 0110 [ 204 | 279
J S [ 0020 | 0.055 [ 0508 | 1.39
T [ 0235 | 0255 | 597 | 647
U | 0000 | 0050 | 000 | 127
V[o0045 [ ——— [ 145 -
z [ ———Tooso|[ -1 204
STYLE 1 STYLE 2: STYLE3: STYLE 4:
PIN1. BASE PIN1. BASE PIN1. CATHODE PIN1. MAIN TERMINAL 1
2. COLLECTOR 2. EMITTER 2. ANODE 2. MAIN TERMINAL 2
3. EMITTER 3. COLLECTOR 3. GATE 3. GATE
4. COLLECTOR 4. EMITTER 4. ANODE 4. MAIN TERMINAL 2
STYLES: STYLE6: STYLE7: STYLE8:
PIN1. GATE PIN1. ANODE PIN1. CATHODE PIN1. CATHODE
2. DRAIN 2. CATHODE 2. ANODE 2. ANODE
3. SOURCE 3. ANODE 3. CATHODE 3. EXTERNAL TRIP/DELAY
4. DRAIN 4. CATHODE 4. ANODE 4. ANODE
STYLE®: STYLE 10: STYLE 11:
PIN1. GATE PIN1. GATE PIN1. DRAIN
2. COLLECTOR 2. SOURCE 2. SOURCE
3. EMITTER 3. DRAIN 3. GATE
4. COLLECTOR 4. SOURCE 4. SOURCE
3A SURMETIC
CASE 267-03
ISSUE G
NOTES:
o ) 1. DIMENSIONS AND TOLERANCING PER ANSI
Y14.5M, 1982.
| 2. CONTROLLING DIMENSION: INCH.
3. 267-01 AND 267-02 OBSOLETE, NEW STANDARD
T 267-03.
B- INCHES MILLIMETERS
<« K
| DIM[ MIN [ MAX | MIN | MAX
A [ 0370 [ 0380 | 940 [ 965
B [ 0190 | 0210 [ 4.83 [ 533
D [ 0048 | 0.052 [ 1.22 [ 1.32
STYLE 1: E2: K | 1.000 _—— | 25.40 .
PIN 1. CATHODE (POLARITY BAND) NO POLARITY

2. ANODE
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[psing

12345

il

-

-
r ‘J
A fe— D>

DPAK-5
CASE 271AA-01
ISSUE O
-T-] JEANE
—»l C |
"’] ~E R1
L]
U
|
J le—
H f—

G =~ [&]013(0.005®[T]

NOTES:

CASERM

1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
DIM| MIN MAX MIN | MAX
A 0235 [0245 | 5.97 6.22
B | 0.250 | 0.265 | 6.35 6.73
C |0.086 [0.094 | 2.19 2.38
D | 0.020 |0.028 | 0.50 0.70
E | 0018 [0.023 | 0.46 0.58
F [ 0024 [0.032 | 0.61 0.81
G 0.180 BSC 4.56 BSC
H | 0.034 |0.040 | 0.87 1.01
J [ 0018 [0.023 | 0.46 0.58
K |0.102 | 0.114 | 2.60 2.89
L 0.045 BSC 1.14 BSC
R | 0.170 | 0.190 | 4.32 4.83
R1[0.185 |0.210 | 4.70 5.33
U | 0.020 -—— | 051 —
V [0.035 |0.050 [ 0.89 1.27
Z | 0.155 |0.170 | 3.93 4.32

aQ

[l

L
o
s5x D

o |
'T_

Axalk
I

[ 0.014(0356) @[ T[P @ |

5-LEAD TO-220 (THAS5)

OPTIONAL

CHAMFEFI\ [1
%

CASE 314A-03

ISSUE E
T s

—» C fe—

E —> <
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION:

INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 0.043 (1.092) MAXIMUM.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.572 | 0.613 [14.529 |15.570
0.390 | 0.415 | 9.906 |10.541
0.170 | 0.180 | 4.318 | 4.572
0.025 | 0.038 | 0.635 | 0.965
0.048 | 0.055 | 1.219 | 1.397
0.570 | 0.585 [14.478 |14.859
0.067 BSC 1.702 BSC

0.015 | 0.025 | 0.381 | 0.635

0.730 | 0.745

18.542

18.923

0.320 | 0.365 | 8.128 | 9.271

0.140 | 0.153 | 3.556 | 3.886

0.210 | 0.260 | 5.334 | 6.604

0.468 | 0.505 |11.888

12.827




CASERM

5-LEAD TO-220 (OFFSET LEADS)
CASE 314B-05
ISSUE L

NOTES:

Cc 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

E ——>| 2. CONTROLLING DIMENSION: INCH.
' 3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 0.043 (1.092) MAXIMUM.

le—
OPTIONAL .
CHAMFER

S

5X J

}

INCHES

MILLIMETERS

=4

t

LT

le— W 0.572

MAX
0.613

MIN
14.529

MAX
15.570

0.390

0.415

9.906

10.541

0.170

0.180

4.318

4.572

0.025
0.048

0.038
0.055

0.635
1.219

0.965
1.397

0.850

0.935

21.590

23.749

0.067 BSC

1.702 BSC

0.166 BSC

4.216

BSC

0.015

0.025

0.381

0.635

0.900

1.100

22.860

27.940

0.320

0.365

8.128

9.271

0.320 BSC

8.128 BSC

[@]010 0259 ®[T[P @]

“E

H
N—|

SEATING

=T-| PLANE

0.140

0.153

3.556

3.886

0.620

15.748

0.468

0.505

11.888

0.735

12.827
18.669

sSl<|/clwo|Zzr x|l |T|®|mmo(o|o|>

0.090

0.110

2.286

2.794

STYLE 1 THRU 4: STYLE5:

CANCELLED PIN 1. GATE
MIRROR
DRAIN
KELVIN

. SOURCE

aswn

TO-220 FIVE-LEAD
CASE 314D-04
ISSUE F

EATIN
-T-] SEanee NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

DETAIL A-A

G
DspPL

[@] 0356 (0014 @[ T[0 @ |

—
-—

LYo

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

INCHES MILLIMETERS

|- =]

DETAIL A-A
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MIN
0.572

MAX
0.613

MIN
14.529

MAX
15.570

0.390

0.415

9.906

10.541

0.375

0.415

9.525

10.541

0.170

0.180

4.318

4.572

0.025

0.048

0.038
0.055

0.635
1.219

0.965
1.397

0.067 BSC

1.702 BSC

0.087

0.112

2.210

2.845

0.015

0.025

0.381

0.635

0.977

1.045

24.810

26.543

0.320

0.365

8.128

9.271

0.140

0.153

3.556

col-xr_::omanw>|§

0.105

0.117

3.886

2.667

2972




TO-220, 5-LEAD (VHVIC)
CASE 314E-03

CASERM

ISSUE D
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
<—B —»| C | Y14.5M, 1994.
ga 2. CONTROLLING DIMENSION: INCH.
Y QP ToNAL E = 3. DIMENSION D DOES NOT INCLUDE DAMBAR
! - PROTRUSION. ALLOWABLE DAMBAR
; ‘Q " PROTRUSION SHALL BE 0.005 TOTAL IN EXCESS
1 Y OF THE “D” DIMENSION AT MAXIMUM MATERIAL
T A CONDITION.
u | -o- s L | 4. 314E-01 THRU -02 OBSOLETE, NEW STANDARD
E 12345 | w Vv IS 314E-03.
K I A INCHES
|| E—— DIM| MIN | MAX
I|fi 8 A | 0572 | 0613
| B | 0390 | 0415
3 I C | 0.165 | 0.187
D | 0.025 | 0038
G 5x J E | 0045 | 0.055
E 0 24@ «— H F | 0.890 | 0.930
G | 0067BSC
5X D —»je— SEATNG H | 0105BSC
J [ 0015 [ 0025
|$|0-010®|T|P®| K | 0900 | 1.045
L [ 0320 [ 0365
N | 0259BSC
Q | 0140 [ 0.156
S| —- [ 062
U | 0468 | 0505
v - o718
W | 0090 | 0.100
TO-220, 5-LEAD (THBS)
CASE 314F-01
ISSUE O
NOTES:
-T-] SEATING 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
> C | 3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
—-I «— E DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.
—x — 4. FORMED LEADS ARE PERPENDICULAR TO
THE PLANE OF THE HEAT SINK TAB. LEAD TIPS
MUST BE WITHIN 0.015 OF NOMINAL POSITION,
INCHES | MILLIMETERS
DIM[ MIN | MAX | MIN | MAX
A T A | 0568 | 0.583 | 14.43 | 1481
V) B | 0390 | 0410 | 991 | 10.41
L C | 0170 [ 0180 | 432 | 457
F D | 0027 | 0037 | 069 | 094
E | 0045 [ 0055 | 114 | 140
12345 l | K F | 0653 | 0.668 | 1659 | 1697
- G 0.067 BSC 1.70 BSC
J | 0014 [ 002 | 036 ] 056
K | 0.803 | 0.818 | 2040 | 2078
—| - L 032 [0337] 818 | 856
Q | 0146 | 0156 | 371 | 396
| ¢ S | 0007 [ 0147 | 246 | 373
U | 0460 | 0475 | 11.68 | 12.07
D spL —>H<— > S |l L J

[4]0356 (0,014 @] T[Q @ | ™
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CASERM

SN

—— C
-
N
w

»

D sPL —>H<—

[ ]0:356 0,019 @] T[Q @] —

| s e—

l—a

TO-220, 5-LEAD (THC5)
CASE 314G-01
ISSUE O

SEATING
=T-| praNE

<— E

——

e
i,

— S

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

4. LEADS MAINTAIN A RIGHT ANGLE WITH
RESPECT TO THE PACKAGE BODY TO WITHIN
+15MILS.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
0.568 | 0.583 | 14.43 | 14.81
0.390 | 0.410 9.91 | 10.41
0.170 | 0.180 4.32 4.57
0.027 | 0.037 0.69 0.94
0.045 | 0.055 1.14 1.40
0.593 | 0.608 | 15.06 | 15.44
0.067 BSC 1.70 BSC
0.014 | 0.022 0.36 0.56
0.753 | 0.768 | 19.13 | 19.51
0.322 | 0.337 8.18 8.56
0.146 | 0.156 3.71 3.96
0.220 | 0.270 5.59 6.86
0.460 | 0.475 | 11.68 | 12.07

=]

O |X|l—~®mMMmo|Om|>

SN

«— C
-
N
w

D spL —>H<—I

[©]0356 0019 @] T[a @]

TO-220, 5-LEAD (THD5)
CASE 314H-01
ISSUE O

SEATING
[-T-] BCANE

<~ E

—-I

http://onsemi.com
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

4. LEADS MAINTAIN A RIGHT ANGLE WITH
RESPECT TO THE PACKAGE BODY TO WITHIN
+15MILS.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.568 | 0.583 | 14.43 | 14.81
0.390 | 0.410 9.91 | 10.41
0.170 | 0.180 4.32 4.57
0.027 | 0.037 0.69 0.94
0.045 | 0.055 1.14 1.40
0.593 | 0.608 | 15.06 | 15.44
0.067 BSC 1.70 BSC

0.014 | 0.022 0.36 0.56
0.753 | 0.768 | 19.13 | 19.51
0.322 | 0.337 8.18 8.56
0.146 | 0.156 3.7 3.96
0.220 | 0.270 5.59 6.86
0.460 | 0.475 | 11.68 | 12.07

=]
=

cmon—zr_m-nmcnm>|




SN

TO-220, 5-LEAD (THE5)

CASE 314J-01
ISSUE O

SEATING
-T- PLANE

—» C |=—

c
- E

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

4. DIMENSIONS EXCLUSIVE OF MOLD FLASH
AND METAL BURRS.

5. FOOTPAD LENGTH MEASURED FROM LEAD
TIP WITH REFERENCE TO DATUM -M-.

6. COPLANARITY 0.004" MAX. REFERENCE TO
DATUM -N- STANDOFF HEIGHT 0.00 - 0.010".

[ ] 0356 (0,019 ®[T[Q® |

0.063 | 0.078 1.60 1.98
0.146 | 0.156 3.7 3.96
0.271 | 0.321 6.88 8.15
0.146 | 0.196 3.71 4.98
0.460 | 0.475 | 11.68 | 12.07

A
u F INCHES | MILLIMETERS
L DIM[ MIN | MAX [ MIN | mAX
A | 0568 | 0.583 | 14.43 | 14.81
12 B | 0395 | 0405 | 10.03 | 1029
C | 0170 | 0.180 | 432 | 457
D | 0028 | 0036 | 071 | 001
E— E | 0045 | 0055 | 1.4 | 1.40
- F | 0543 | 0558 | 13.79 | 1417
G 0.067 BSC 1.70 BSC
D spL —>H<— J | 0014 | 0022 | 036 ] 056
J K K | 0073 | 0.088 | 1.85 | 224
|$| 0.356 (0,014)®| T| Q® | L [ 0324 [ 0339 | 823 | 861
| Q | 0146 [ 0.156 | 371 | 3.9
i = S | 0.000 [ 0010 | 0.00 | 0.5
' U | 0.460 | 0475 | 11.68 | 12.07
w 50 50
7 [0.102 (0.004)
_N-
TO-220, 5-LEAD (TVA5)
CASE 314K-01
ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
-T-] SEATNG Y145M, 1982.
2. CONTROLLING DIMENSION: INCH.
e— B—>] | C | 3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
BN E-+> (= DIMENSION D, INCLUDING PROTRUSION, SHALL
W - NOT EXCEED 10.92 (0.043) MAXIMUM.
$ @ ‘ \ T INCHES | MILLIMETERS
A A DIM[ MIN | MAX | MIN | MAX
U L F A | 0560 | 0590 | 14.02 | 14.99
‘ 12345 " ¢ K B | 0.385 | 0415 | 9.78 | 1054
T — 7 C | 0160 | 0190 | 406 | 483
J D | 0027 | 0037 | 069 | 094
E | 0045 | 0055 | 1.14 | 140
_ F | 0530 | 0545 | 13.46 | 13.84
l— J—] G | 0067BSC 170 BSC
! J | 0014 [ 0022 | 036 ] 056
D spL T S < K | 0.785 | 0.800 | 19.94 | 20.32
—» R | L | 0321 | 0337 | 815 | 856
m
Q
R
s
u
w

http://onsemi.com
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CASERM

TO-220, 5-LEAD (TFVAS5)
CASE 314N-01

ISSUE O
=T-] FANEC NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
B = C =~ 2. CONTROLLING DIMENSION: INCH.
- 3. DIMENSION D DOES NOT INCLUDE
‘ H l E —> < INTERCONNECT BAR (DAMBAR) PROTRUSION.
7 DIMENSION D INCLUDING PROTRUSION SHALL
[~ l: NOT EXCEED 10.92 (0.043) MAXIMUM.
I | 4. LEADS MAINTAIN A RIGHT ANGLE WITH
w ] RESPECT TO THE PACKAGE BODY TO WITHIN
+0.015”".
— INCHES MILLIMETERS
A | DIM[ MIN [ MAX [ MIN [ MAX
V) 7/ A | 0604 | 0614 | 1534 | 15.60
L B | 0395 | 0.405 | 10.03 | 10.29
F C [ 0175 | 0185 | 444 | 470
D | 0027 | 0037 | 069 | 094
y 12345 K E | 0100 | 0110 | 254 | 279
F | 0712 [ 0727 | 18.08 | 1847
M G 0.067 BSC 1.70 BSC
H | 002 [ 0030 [ 051 | 076
T J | 0014 [ 0022 | 036 056
l l y K | 0889 | 0.904 | 2258 | 22.96
Hml L [ 0324 [0339 [ 823 [ 861
Hml M | 0115 [ 0130 [ 2902 | 330
il li N | 0115 [ 0125 [ 2902 | 317
M Y ¥ Q [ 0120 [ 0130 [ 305 | 330
> | g J _,I _>| R | 0202 | 0342 | 7.42 | 869
S (e S 0133 | 0183 [ 338 | 4.65
D 5PL —»f |«— U | 0480 | 0495 [ 1219 | 1257
w 5° 5°

[®] 0356 0014 ®[T]0 @ R—
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CASERM

SOT-23
TO-236AB
CASE 318-08
ISSUE AN
NOTES:
D > 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
SEE VIEW C 2. CONTROLLING DIMENSION: INCH.
3 \ 3. MAXIMUM LEAD THICKNESS INCLUDES
I::I LEAD FINISH THICKNESS. MINIMUM LEAD
X THICKNESS IS THE MINIMUM THICKNESS OF
BASE MATERIAL.
E HE J' 4. 318-01 THRU -07 AND -09 OBSOLETE,
v NEW STANDARD 318-08.
. ) MILLIMETERS INCHES
pM[ MIN | NOM | MAX MIN | NOM | MAX
—>| |<— b A | 089 1.00 1.11 0.035 | 0040 | 0.044
e— e —> A1 | o001 0.06 | 010 | 0001 | 0.002 | 0.004
b | 037 | 044 | 050 | 0015 | 0018 | 0.020
c | 009 | 013 | 018 | 0003 | 0005 | 0.007
D | 280 | 290 | 304 | 0110 | 0.114 | 0.120
) L= E | 120 130 | 1.40 | 0.047 | 0051 | 0.055
A e | 178 190 | 204 | 0070 | 0.075 | 0.081
L | 010 | 020 | 030 | 0.004 | 0.008 | 0.012
- = L1 | 035 | 054 | 0.69 | 0.014 | 0.021 | 0.029
A1 — He | 210 | 240 | 264 | 0083 | 0094 | 0.104
STYLE 1 THRU 5: STYLE 6: STYLE7: STYLE 8: STYLE 9:
CANCELLED PIN1. BASE PIN1. EMITTER PIN1. ANODE PIN1. ANODE
2. EMITTER 2. BASE 2. NO CONNECTION 2. ANODE
3. COLLECTOR 3. COLLECTOR 3. CATHODE 3. CATHODE
STYLE 10: STYLE 11: STYLE 12: STYLE 13: STYLE 14:
PIN1. DRAIN PIN1. ANODE PIN1. CATHODE PIN1. SOURCE PIN1. CATHODE
2. SOURCE 2. CATHODE 2. CATHODE 2. DRAIN 2. GATE
3. GATE 3. CATHODE-ANODE 3. ANODE 3. GATE 3. ANODE
STYLE 15: STYLE 16: STYLE 17: STYLE 18: STYLE 19:
PIN1. GATE PIN1. ANODE PIN1. NO CONNECTION PIN1. NOCONNECTION  PIN1. CATHODE
2. CATHODE 2. CATHODE 2. ANODE 2. CATHODE 2. ANODE
3. ANODE 3. CATHODE 3. CATHODE 3. ANODE 3. CATHODE-ANODE
STYLE 20: STYLE 21: STYLE 22; STYLE 23: STYLE 24:
PIN1. CATHODE PIN1. GATE PIN1. RETURN PIN1. ANODE PIN 1. GATE
2. ANODE 2. SOURCE 2. OUTPUT 2. ANODE 2. DRAIN
3. GATE 3. DRAIN 3. INPUT 3. CATHODE 3. SOURCE
STYLE 25: STYLE 26: STYLE 27:
PIN 1. ANODE PIN 1. CATHODE PIN 1. CATHODE
2. CATHODE 2. ANODE 2. CATHODE
3. GATE 3. NO CONNECTION 3. CATHODE
SOLDERING FOOTPRINT
0.95
0.037
0.95 :
0.037
2.0
0.079
0.9 l
0.035
SCALE 10:1 (— nm )
inches
0.8
0.031
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CASERM

SOT-143 NOTES:
L CASE 318A-06 1. DIMENSIONING AND TOLERANCING PER ANSI
—> F— G—ﬁ ISSUE T Y14.5M, 1982.
L r-l 2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSIONS ARE INCLUSIVE OF PLATING.
M 3 4. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH
AND METAL BURR.
S| 5. 318A-01 THRU -05 OBSOLETE, NEW STANDARD
I, 1 2 318A-06.
LL | uu MILLIMETERS INCHES
| DIM| MIN | MAX | MIN | MAX
i D A | 2800 | 3040 | 0.110 | 0.120
| 3PL B | 1.200 | 1.400 | 0.047 | 0055
C | 0890 | 1.120 | 0,035 | 0.044
—
R b |€B| 0.13(0.005)®| T| A @ | B @| D | 0.370 | 0510 | 0.015 | 0.020
F | 0760 | 0.940 | 0.030 | 0037
l G | 1.920BSC 0.076 BSC
H | 0013 | 0.100 | 0.001 | 0.004
H —l (_ ! c ! J J | 0.085 | 0.180 | 0.003 | 0.007
— l K 0.55 REF 0.022 REF
- Ny _f L | 0525BSC_|_0.021BSC
-T- T T R | 0200BSC 0.008 BSC
SEATING ——l |<— F — K|<— S | 2100 | 2.640 | 0.083 [0.0104
PLANE
[$] 0130005 ®|T|A @ [B @ |
STYLE 1: STYLE2: STYLE 3: STYLE 4: STYLE5: STYLE 6:
PIN 1. COLLECTOR PIN 1. SOURCE PIN 1. GROUND PIN 1. OUTPUT PIN 1. SOURCE PIN1. GND
2. EMITTER 2. DRAIN 2. SOURCE 2. GROUND 2. DRAIN 2. RFIN
3. EMITTER 3. GATE 1 3. INPUT 3. GROUND 3. GATE 1 3. VREG
4. BASE 4. GATE 2 4. OUTPUT 4. INPUT 4. SOURCE 4. REOUT
STYLET: STYLE 8: STYLE 9: STYLE 10: STYLE 11:
PIN 1. SOURCE PIN 1. SOURCE PIN 1. GND PIN 1. DRAIN PIN 1. SOURCE
2. GATE 2. GATE 2. 10UT 2. NIC 2. GATE1
3. DRAIN 3. DRAIN 3. VCC 3. SOURCE 3. GATE2
4. SOURCE 4. NIC 4. VREF 4. GATE 4. DRAIN
SC-59
D CASE 318D-04
ISSUE G NOTES:
| 1. DIMENSIONING AND TOLERANCING PER ANSI
I Y14.5M, 1982.
f |T| 2. CONTROLLING DIMENSION: MILLIMETER.
3
H E MILLIMETERS INCHES
E 2 1 DIM[ MIN | NOM | MAX MIN | NOM | MAX
; t A | 1.00 115 | 1.30 | 0.039 | 0.045 | 0.051
i |_I_| T A1 | 0.01 006 | 010 | 0.001 | 0002 | 0.004
i i b | 035 | 043 | 050 | 0014 | 0017 | 0.020
b c | 009 | 014 [ 018 | 0003 | 0.005 | 0.007
L_ _»l D | 270 | 290 | 310 | 0.106 | 0.114 | 0.122
e E | 1.30 150 | 170 | 0.051 | 0.059 | 0.067
e | 1.70 190 | 210 | 0.067 | 0.075 | 0.083
‘ L | 020 | 040 | 060 | 0008 | 0016 | 0.024
e He | 250 | 2580 | 3.00 | 0099 | 0.110 | 0.118
A Ly
l —I:I I:l_ SOLDERING FOOTPRINT*
L ! L 1
A1 — 0.95
0.95 0.037
0.037
STYLE 1: STYLE 2: STYLE 3:
PIN 1. EMITTER PIN1. N.C. PIN 1. ANODE
2. BASE 2. ANODE 2. ANODE
3. COLLECTOR 3. CATHODE 3. CATHODE
2.4
0.094
STYLE 4: STYLE5: STYLE6:
PIN1. N.C. PIN 1. CATHODE PIN 1. CATHODE
2. CATHODE 2. CATHODE 2. ANODE
3. ANODE 3. ANODE 3. ANODE/CATHODE 1.0
0.039
0.8 mm
—— — - :
0.031 SCALE 10:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering anc
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SO0T-223
CASE 318E-04
ISSUE M
D NOTES:
3. DIMENSIONING AND TOLERANCING PER ANSI
—>» bl |je— Y14.5M, 1982.
i 4. CONTROLLING DIMENSION: INCH.
| i
" MILLIMETERS INCHES
) DIM | MIN NOM | MAX MIN NOM MAX
Hg i E A | 150 | 163 | 175 | 0.060 | 0064 | 0.068
1 2 3 Al [ 0.02 0.06 0.10 0.001 | 0.002 | 0.004
} } b 0.60 0.75 0.89 0.024 | 0.030 | 0.035
I-I-I I-I-I |_| T b1 | 2.90 3.06 3.20 0.115 | 0121 | 0.126
c 0.24 0.29 0.35 0.009 | 0.012 | 0.014
1 '_,I l._ b D | 630 6.50 6.70 0.249 | 0.256 | 0.263
E 3.30 3.50 3.70 0.130 | 0.138 | 0.145
el e | 220 2.30 2.40 0.087 | 0.091 | 0.094
e el 0.85 0.94 1.05 0.033 | 0.037 | 0.041
L1 1.50 1.75 2.00 0.060 | 0.069 | 0.078
l c HE | 6.70 7.00 7.30 0.264 | 0.276 | 0.287
LLE:E:EJ A E ef; —_ll = - - = - =
] 0.08 (0003) Lm f f
—1L1
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLES:
PIN 1. BASE PIN 1. ANODE PIN 1. GATE PIN 1. SOURCE PIN 1. DRAIN
2. COLLECTOR 2. CATHODE 2. DRAIN 2. DRAIN 2. GATE
3. EMITTER 3. NC 3. SOURCE 3. GATE 3. SOURCE
4. COLLECTOR 4. CATHODE 4. DRAIN 4. DRAIN 4. GATE
STYLE 6: STYLE7: STYLE 8: STYLE9: STYLE 10:
PIN ; RIEF‘TUUTRN PIN 1. ANODE 1 CANCELLED PIN 1. INPUT PIN 1. CATHODE
. 2. CATHODE 2. GROUND 2. ANODE
3. OUTPUT 3. ANODE 2 3. LOGIC 3. GATE
4. INPUT 4. CATHODE 4. GROUND 4. ANODE
STYLE 11: STYLE 12: STYLE 13:
PIN1. MT1 PIN1. INPUT PIN 1. GATE
2. MT2 2. OUTPUT 2. COLLECTOR
3. GATE 3. NC 3. EMITTER
4. MT2 4. OUTPUT 4. COLLECTOR
SOLDERING FOOTPRINT
3.8
0.15
A
2.
0.079 \
6.3
25 A oo
0.091 0.091 '
2.0 1
0.079
_J 15 L_ SCALE 6:1 (%)
0.059
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CASERM

SC-74
CASE 318F-05 NOTES
D ISSUE M 1. DIMENSIONING AND TOLERANGING PER
ANSI Y14.5M, 1982.
| 2. CONTROLLING DIMENSION: INCH.
- 3. MAXIMUM LEAD THICKNESS INCLUDES
HRHEE v LEAD FINISH THICKNESS. MINIMUM LEAD
s 5 a THICKNESS IS THE MINIMUM THICKNESS
H E OF BASE MATERIAL.
E | @12 3 4. 318F-01, 02, ~03, -04 OBSOLETE. NEW
. ¥ STANDARD 318F—05.
LU LU MILLIMETERS INCHES
[ I,_ b DIM[ MIN | NOM | MAX | MIN | NOM | MAx
A | 090 | 100 | 110 | 0035 | 0039 | 0.043
e —>I A1 | 001 | 006 | 010 | 0001 | 0002 | 0004
b | 025 | 037 | 050 | 0.010 | 0015 | 0.020
c | 010 | o018 | 026 | 0.004 | 0007 | 0.010
l 0 D | 290 | 300 | 310 | 0114 | 0118 | 0122
L c E | 130 | 150 | 170 | 0.051 | 0059 | 0.067
A :U m: 1 e | 085 | 095 | 105 | 0034 | 0037 | 0041
©005(0.002 l —I:I—I:I—I:L _ L | 020 | 040 | 060 | 0.008 | 0016 | 0.024
f i He | 250 | 275 | 300 | 0099 | 0108 | 0.118
L Al L I‘?ﬁ\ 0 0° - 10° 0° - 10°
STYLE 1: STYLE 2 STYLE 3 STYLE 4: STYLE 5:
PIN 1. CATHODE PIN 1. NO CONNECTION PIN 1. EMITTER 1 PIN 1. COLLEGTOR 2 PIN 1. CHANNEL 1
2. ANODE 2. COLLECTOR 2. BASE 1 2. EMITTER 1/EMITTER 2 2. ANODE
3. CATHODE 3. EMITTER 3. COLLECTOR 2 3. COLLECTOR 1 3. CHANNEL 2
4. CATHODE 4. NO CONNECTION 4. EMITTER 2 4. EMITTER 3 4. CHANNEL 3
5. ANODE 5. COLLECTOR 5. BASE 2 5. BASE 1/BASE 2/COLLECTOR 3 5. CATHODE
6. CATHODE 6. BASE 6. COLLECTOR 1 6. BASE 3 6. CHANNEL 4
STYLE 6! STYLE7: STYLE 8: STYLE 9!
PIN 1. CATHODE PIN 1. SOURCE 1 PIN 1. EMITTER 1 PIN 1. EMITTER 2
2. ANODE 2. GATE 1 2. BASE 2 2. BASE 2
3. CATHODE 3. DRAIN 2 3. COLLECTOR 2 3. COLLEGTOR 1
4. CATHODE 4. SOURCE 2 4. EMITTER 2 4. EMITTER 1
5. CATHODE 5. GATE 2 5. BASE 1 5. BASE 1
6. CATHODE 6. DRAIN 1 6. COLLECTOR 1 6. COLLECTOR 2
SOLDERING FOOTPRINT*
2.4
iR —" S
0.094
! 0.95
1.9 0.037
0.074
| 0.95
0.7 ¥ 0.037
0.028
1.0
0.039

. mm
SCALE 10:1 (_inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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X

I

0,05 (0.002)

m-E— lw)
-1

TSOP-6
SOT23-6, SC59-6
CASE 318G-02
ISSUET

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM

STYLE 1:
PIN 7. DRAIN
8. DRAIN
9. GATE
10. SOURCE
11. DRAIN
12. DRAIN

STYLE 7:

PIN 1. COLLECTOR
. COLLECTOR
. BASE
N/C
. COLLECTOR
. EMITTER

ouAON

STYLE 13:

PIN 1. GATE 1
. SOURCE 2
. GATE 2
. DRAIN 2
. SOURCE 1
. DRAIN 1

oA wWN

®1 2 3 THICKNESS OF BASE MATERIAL.
X 4. DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH,
PROTRUSIONS, OR GATE BURRS.
1 1
|<— b MILLIMETERS INCHES
e _,I DIM| MIN | NOM | MAX MIN | NOM | MAX
A | 090 1.00 1.10 0.035 | 0.039 | 0.043
A1 | 001 006 | 0.10 0.001 | 0.002 | 0.004
‘ 0 b | 025 038 | 050 0.010 | 0.014 | 0.020
. e c | 010 018 | 026 | 0004 | 0007 | 0.010
A :U ﬂb D | 290 3.00 3.10 0114 | 0118 | 0122
_I:I_I:I_l:l__ _ E | 130 1.50 1.70 0.051 | 0.059 | 0.067
f i e | 085 0.95 1.05 0.034 | 0.037 | 0.041
L A1 L \17 L | 020 040 | 060 0.008 | 0016 | 0.024
He | 250 275 | 3.00 0.099 | 0.108 | 0.118
0 0° - 10° 0° - 10°
STYLE 2: STYLE 3: STYLE 4: STYLE 5: STYLE 6:
PIN 1. EMITTER 2 PIN 1. ENABLE PIN 1. N/C PIN 1. EMITTER 2 PIN 1. COLLECTOR
2. BASE 1 2. NC 2. Vin 2. BASE 2 2. COLLECTOR
3. COLLECTOR 1 3. R BOOST 3. NOT USED 3. COLLECTOR 1 3. BASE
4. EMITTER 1 4. Vz 4. GROUND 4. EMITTER 1 4. EMITTER
5. BASE 2 5. Vin 5. ENABLE 5. BASE 1 5. COLLECTOR
6. COLLECTOR 2 6. Vout 6. LOAD 6. COLLECTOR 2 6. COLLECTOR
STYLE 8: STYLE 9: STYLE 10: STYLE 11: STYLE 12:
PIN 1. Vbus PIN 1. LOW VOLTAGE GATE  PIN 1. D(OUT)+ PIN 1. SOURCE 1 PIN1. I/O
2. D(in) 2. DRAIN 2. GND 2. DRAIN 2 2. GROUND
3. D(in)+ 3. SOURCE 3. D(OUT)- 3. DRAIN 2 3. 1/0
4. D(out)+ 4. DRAIN 4. D(IN)- 4. SOURCE 2 4. 1/0
5. D(out) 5. DRAIN 5. VBUS 5. GATE 1 5. VCC
6. GND 6. HIGH VOLTAGE GATE 6. D(IN)+ 6. DRAIN 1/GATE 2 6. I/O
STYLE 14: STYLE 15:
PIN 1. ANODE PIN 1. ANODE
2. SOURCE 2. SOURCE
3. GATE 3. GATE
4. CATHODE/DRAIN 4. DRAIN
5. CATHODE/DRAIN 5. N/C
6. CATHODE/DRAIN 6. CATHODE
SOLDERING FOOTPRINT*
2.4
0.094
T 0.95
1 0.037
0.075 0.95
0.037
' 07
0.028
1.0
—_— ——— —
0.039

SCALE 10:1 (ﬂ)
inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

b2

SOT-223
CASE 318H-01
ISSUE O

9] 1@ [c[A®[BO]

A

(b2) 'i

ASSSSSNSNNINNY

b 1@ [c[A®[BO|

b3

b1

SECTION B-B L‘J L SECTION A-A

NOT
1
2.
3.

o~

o

=3

ES:
. DIMENSIONS ARE IN MILLIMETERS.

INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

DIMENSION E1 DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.23 PER
SIDE.

. DIMENSIONS b AND b2 DO NOT INCLUDE

DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 TOTAL IN EXCESS
OF THE b AND b2 DIMENSIONS AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.
. DIMENSIONS D AND E1 ARE TO BE DETERMINED
AT DATUM PLANE H.
MILLIMETERS
| DIM|[ MIN | MAX
Al —— [ 180
A 002 | o0
b | 060 | 088
bl | 060 [ 0.80
b2 | 290 [ 310
b3 | 290 [ 3.05
c | 024 035
el | 024 | 030
D [ 630 | 670
E| 670 | 7.30
E1| 330 | 370
e 2.30
el 4.60
L| 025 --—-
] o°[ 10°

]

=

u
m

o
® o

N
_ _w,,jT

SC-74R
CASE 318AA-01
ISSUE B

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

2 MILLIMETERS INCHES
|_I_| |_| DIM| MIN NOM [ MAX MIN NOM | MAX
f A | 090 1.00 1.10 0.035 | 0.039 | 0.043
‘ |<— b Al | 001 0.06 0.10 0.001 | 0.002 | 0.004
b | 025 0.37 0.50 0.010 | 0.015 | 0.020
e c 0.10 0.18 0.26 0.004 | 0.007 | 0.010
0 D | 290 3.00 3.10 0.114 | 0118 | 0.122
E | 130 1.50 1.70 0.051 | 0.059 | 0.067
} c] e | 085 0.95 1.05 0.034 | 0.037 | 0.041
| 0.05 (0.002) ¢ :U nl:u L 0.20 0.40 0.60 0.008 | 0.016 | 0.024
= ; He | 250 2.75 3.00 0.099 | 0.108 | 0.118
A1 L— |<— [ 0° - 10° 0° - 10°
% STYLE 20: STYLE 21:
SOLDERING FOOTPRINT PIN 1. COLLECTOR 1 PIN 1. COLLECTOR 1
2. BASE 2 2. EMITTER 2
24 3. EMITTER 2 3. BASE 2
4. COLLECTOR 2 4. COLLECTOR 2
0.094 5. BASE 1 5. EMITTER 1
6. EMITTER 1 6. BASE 1
T 0.95
1.9 0.037
0.074
| 095
07 v 0.037
0.028

1.0

0.039

mm
SCALE 10:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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TO-247
CASE 340F-03
ISSUE G

|| @025 0010 @[T B @ |

[-T-]

CASERM

http://onsemi.com
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e
NOTES:
C—-‘ - 1. DIMENSIONING AND TOLERANCING PER ANSI
4 Y14.5M, 1982.
/ 2. CONTROLLING DIMENSION: MILLIMETER.
L MILLIMETERS INCHES
| DM MIN | MAX | MIN | MAX
A 7% A | 2040 | 20.90 | 0.803 | 0.823
R B | 1544 | 1595 | 0.608 | 0.628
C | 470 | 521 | 0185 | 0.205
l D | 1.09 | 1.30 | 0.043 | 0.051
E | 150 | 1.63 | 0.050 | 0.064
F | 180 | 218 | 0.071 | 0.086
P } | G 5.45 BSC 0.215BSC
K H | 256 | 287 | 0.101 [ 0.113
J | 048] 068 | 0.019 | 0027
K | 1557 | 16.08 | 0.613 | 0633
L | 726 | 750 | 0.86 | 0.205
F :l’l ~<~—H P | 310 338 | 0.122 | 0.133
J Q| 350 | 370 | 0.438 | 0.145
D R | 330 | 380 | 0.130 | 0.150
u 5.30 BSC 0.209 BSC
|$| 025 (0.010)@|Y| Q @| V[ 305 [ 340 | 0.120 [ 0134
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. GATE PIN 1. ANODE 1 PIN 1. BASE PIN 1. GATE
2. DRAIN 2. CATHODE (8) 2. COLLECTOR 2. COLLECTOR
3. SOURCE 3. ANODE 2 3. EMITTER 3. EMITTER
4. DRAIN 4. CATHODE (8) 4. COLLECTOR 4. COLLECTOR
TO-264
TO-3PBL
CASE 340G-02
ISSUE J
(G e]
5 /—{$| 2 0.25(0.010) ®[T[B @] T- NOTES:
1. DIMENSIONING AND TOLERANCING PER
¢ le— ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
[ U ~—E
N i - MILLIMETERS INCHES
f DIM[ MIN | MAX | MIN | MAX
A | 280 | 200 | 1.102 | 1.142
i { A B | 193 | 203 | 0.760 | 0.800
s < - c 4.7 53 | 0.185 | 0.209
T . 9 s l L D | 093 | 148 | 0.037 | 0.058
L E 1.9 2.1 | 0.075 | 0.083
] C1_{ A F 2.2 2.4 | 0.087 | 0.102
T_ I G 5.45 BSC 0.215 BSC
P H 26 3.0 | 0.102 | 0.118
f K J 0.43 | 078 | 0.017 | 0.031
o K | 176 | 188 | 0.693 | 0.740
¢ L 11.2 REF 0.411 REF
N 4.35 REF 0.172 REF
L w P 22 | 26 | 0087 | 0.102
F 2 PL- Q 31 | 35| 0122 [ 0137
Gl R 2.25 REF 0.089 REF
J —>le U 6.3 REF 0.248 REF
D3pL H—» e w 28 [ 32 [ 0110 [ 0125
|4 025 (0010 @|T|B O]
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE5:
PIN1. GATE PIN1. BASE PIN1. GATE PIN1. DRAIN PIN1. GATE
2. DRAIN 2. COLLECTOR 2. SOURCE 2. SOURCE 2. COLLECTOR
3. SOURCE 3. EMITTER 3. DRAIN 3. GATE 3. EMITTER



CASERM

TO-247
CASE 340K-01
ISSUE C
Q 1=
—— E—>| le— NOTES:
|€B|® 0.25 (0.010)@| T| B® 1. DIMENSIONING AND TOLERANCING PER ANSI
Cc -~ Y14.5M, 1982.
* 2. CONTROLLING DIMENSION: MILLIMETER.
u | / MILLIMETERS INCHES
) - DIM[ MIN | MAX | MIN | MAX
A | 197 | 203 | 0776 | 0.799
A B | 153 | 159 | 0.602 | 0.626
C| 47| 530185 | 0.209
D | 10| 140039 | 005
v E | _1.27REF 0.050 REF
‘.' F 20 [ 24 | 0079 [ 0.094
i G 55BSC 0.216 BSC
p } ; H| 22 260087 | 0102
K J 04 | 080016 | 0031
K | 142 | 148 | 0559 | 0583
L 5.5 NOM 0.217 NOM
P| 37 4370146 [ 0.69
= < H Q | 355 | 365 | 0140 | 0.144
F ' R 5.0 NOM 0.197 NOM
J 1] 5.5BSC 0.217 BSC
v 30 [ 34 [ 0118 [ 0134
D —
[@] 025 0010 ®[Y]Q ®]
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. GATE PIN 1. ANODE 1 PIN 1. BASE PIN 1. GATE
2. DRAIN 2. CATHODE(S) 2. COLLECTOR 2. COLLECTOR
3. SOURCE 3. ANODE 2 3. EMITTER 3. EMITTER
4. DRAIN 4. CATHODE(S) 4. COLLECTOR 4. COLLECTOR
TO-247
CASE 340L-02
ISSUE D
T- NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
—> C < Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
* > e«—E
MILLIMETERS INCHES
[ L ] DIM[ MIN | MAX | MIN | MAX
N A | 2032 | 21.08 | 0.800 | 830
T 1] 4 B | 1575 | 16.26 | 0.620 | 0.640
A ! c | 470 | 530 | 0185 | 0.209
-Q- D | 1.00 | 1.40 | 0.040 | 0.055
E | 220 | 260 | 0.087 | 0.102
$|@ 0.63 (0'025)®|T| B @| F | 165 | 213 | 0.065 | 0.084
L] G 545 BSC 0.215 BSC
l H | 150 | 249 | 0.059 | 0.098
- J | 040 080 | 0.016 | 0.031
K | 20.06 | 20.83 | 0.790 | 0.820
K L | 540 | 620 | 0212 | 0244
N | 432 | 549 | 0.170 | 0216
P| -———| 450 | -—- 0477
Q | 355 365 | 0140 | 0.144
A u 6.15 BSC 0.242 BSC
J < w [ 287 ] 312 [ 0113 [ 0.123
F 2 pL—> —>» l«—H
—>

| [ 025 0010 ®[Y[Q B

STYLE 1: STYLE 2:
PIN 1. GATE PIN 1. ANODE
2. DRAIN 2. CATHODE ()
3. SOURCE 3. ANODE 2
4. DRAIN 4. CATHODES (8)

STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. GATE
2. COLLECTOR 2. COLLECTOR
3. EMITTER 3. EMITTER

4. COLLECTOR

http://onsemi.com
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TO-264, 5-LEAD
CASE 340AA-01
ISSUE O

~—[B—/

[@] 20250010 @[T]B @]

G
DspPL

FspL

| 025 0.010) ®[T[B ®

\

/‘\w
——
s

—c
ju

I~
L

!
/

m

I«

STYLE 1:

PIN 1.

BASE

2. EMITTER

3. COLLECTOR
4. ANODE

5. CATHODE

NOTES:

CASERM

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

ML
DIM| MIN

LIMETERS

NCHES

NOM | MAX

MIN | NOM | MAX

25.857 |25.984] 26.111

1.018| 1.023| 1.028

19.761[19.888] 20.015

0.778| 0.783| 0.788

4.699| 4.890| 5.182

0.185] 0.199]| 0.204

1.219 BSC

0.0480 BSC

1.890] 2.042] 2.184

0.0748[0.0804[0.0860

1.981 BSC

0.0780 BSC

3.81 BSC

0.150 BSC

2.667] 2.718] 2.769

0.1050]0.1070[0.1090

0.584 BSC

0.0230 BSC

20.422[20.549[ 20.676

0.804] 0.809] 0.814

11.28 REF

0.444 REF

0°| ___| 70

0°] ——] 7°

4.57 REF

0.180 REF

2.259] 2.386] 2513

0.0889[0.0939[0.0989

3.480 BSC

0.1370 BSC

2.54 REF

0.100 REF

0°][ -] 8°

6.17 REF

0°] -] 6°

6 °

<[Ec|lwmO|v|IZEr|X|l-(lT®@mmOO|w>

2.388 BSC

0.0940 BSC

TO-3P-3LD
CASE 340AB-01
ISSUE A

>

C — —

<—E

L

__>|r
il

v
R
@)

<— H

axD
[P0 @[A|BO |

—la— J

— G

STYLE 1:
PIN 1.

STYLE 2:
BASE PIN 1.
COLLECTOR 2.
EMITTER
COLLECTOR

ANODE
CATHODE
ANODE
CATHODE

H> o

STYLE 3:
PIN1. GATE

DRAIN

SOURCE

DRAIN

H oD

SEATING
PLANE

_[U

of

F —

http://onsemi.com
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME

w

FN

Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS
. DIMENSION b APPLIES TO PLATED TERMINAL

AND IS MEASURED BETWEEN 0.15 AND 0.30mm

FROM THE TERMINAL TIP.

. DIMENSION A AND B DO NOT INCLUDE MOLD

FLASH, PROTRUSIONS, OR GATE BURRS.

MILLIMETERS

MIN
19.70

NOM
19.90

MAX
20.10

15.40 | 15.60

15.80

4.60 4.80

5.00

0.80 1.00

1.20

1.45 1.50

1.65

1.80 2.00

220

5.45 BSC

1.20 1.40

1.60

0.55 0.60

0.75

19.80 | 20.00

20.20

18.50 | 18.70

18.90

3.30 3.50

3.70

3.10 3.20

3.50

5.00 REF

sco-u:—xr_zo-nmcnw>|§

280 | 3.00 |

3.20




CASERM

POWERTAP™ I
CASE 357C-03

ISSUE E
NOTES:
[ -A- w 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982,
l< R > /—|€B|@ 0.25 (0-010)@| T| A @| B @| 2. CONTROLLING DIMENSION: INCH.
| 6] 3. TERMINAL PENETRATION: 5.97 (0.235) MAXIMUM.
1
¢ | | , / N INCHES | MILLIMETERS
L Aad DIM[ MIN | MAX [ MIN | mAX
- L @ o A | 3450 | 3635 | 87.63 | 9233
| ] | ] J B | 0700 | 0810 | 17.78 | 2057
T Q 2pL C | 0615 | 0640 | 1563 | 16.26
E | 0120 | 0130 | 305 | 330
H F |€B|® 0.25 (0.010)@| T| A @| B @| F | 0435 | 0445 | 11.05 | 11.30
r G | 1370 | 1.380 | 3480 | 35.05
H | 0007 | 0030 | 018 | 076
T \ { N 1/4—20l|JNC—ZB 1/4—20[|JNC—2B
; 7 i | Q | 0270 [ 0285 | 686 | 7.03
L ¢ L —T-|SEATNG R | 31508SC 80.01 BSC
E U | 0600 [ 0630 | 15.24 | 16.00
| U e e V [ 0330 | 0375 | 839 | 952
W | 0170 | 0190 | 432 | 482
POWERTAP llI
CASE 357D-01
ISSUE A
f A g a
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
T ( ™~ : 3. TERMINAL PENETRATION: 5.97 (0.235) MAXIMUM.
DI a ) T B
X INCHES MILLIMETERS

M| MIN MAX MIN | MAX

=]

1520 | 1.560 | 3861 | 39.62
0783 | 0.813 | 19.89 | 20.65

0615 | 0635 | 1562 | 16.13

< R > 0152 | 0162 | 3.86 | 4.11
L2pL 0120 | 0130 | 305 | 330

RADIUS 0435 | 0445 | 11.05 | 11.30

0007 | 0030 | 018 | 0.76
0210 [ 0230 | 533 | 584
1/4-20UNC-2B | 1/4-20UNC-2B
0152 [ 0162 [ 3.86 | 4.11

1175 | 1.195 | 29.85 | 30.35

DO=Z|rTmmo|O|m(>

e—— O —>
=7
m
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DPAK STRAIGHT LEADS

CASERM

CASE 369-07
ISSUE M
le— — —» lt—
B c NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
v l« R - «—E Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
[ INCHES MILLIMETERS
f 4 T DIM| MIN | MAX | MIN | MAX
A | 0235 | 0250 | 597 | 635
A B | 0250 | 0265 | 635 | 673
1 2 ¢ C | 0086 | 0094 | 219 | 238
D | 0027 | 0035 | 069 | 088
S E | 0033 [ 0040 | 084 | 101
= F | 0037 | 0047 | 094 | 1.9
|| G | 0090BSC 2.29 BSC
SEATING K H | 0034 [ 0040 | 087 | 101
J | 0018 | 0023 | 046 | 058
K | 0350 | 0.380 | 889 | 965
R | 0.175 | 0215 | 445 | 546
F : J—> e s [ 0050 [ 0090 [ 1.27 | 228
l«— H V [ 0030 [ 0050 | 077 | 127
7 D 3pPL
— Gl [§]0.13(0005®]T]
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5: STYLE 6:
PIN1. BASE PIN1. GATE PIN1. ANODE PIN1. CATHODE PIN1. GATE PINT. MTY
2. COLLECTOR 2. DRAIN 2. CATHODE 2. ANODE 2. ANODE 2. MT2
3. EMITTER 3. SOURCE 3. ANODE 3. GATE 3. CATHODE 3. GATE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. ANODE 4. ANODE 4. MT2
DPAK
CASE 369A-13
ISSUE AB
_T_| SEATING
PLANE NOTES:
l«— B—> —»| C = 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
v R I le—E 2. CONTROLLING DIMENSION: INCH.
l INCHES MILLIMETERS
T\ ] i DIM| MIN | MAX | MIN | MAX
2 A | 0235 | 0250 | 597 | 635
Z B | 0250 | 0265 | 635 | 673
A i C | 0086 | 0094 | 219 | 238
S f D | 0027 | 0035 | 069 | 088
l 1.2 3 E | 0033 [ 0040 | 084 | 101
| U F | 0037 | 0047 | 094 1.19
T [ K { G | 0.180BSC 4,58 BSC
H | 0034 [ 0040 | 087 | 101
f f J | 0018 [ 0023 | 046 | 058
F J — K | 0102 | 0114 | 260 | 289
i L L 0.090 BSC 2.29BSC
H < R | 0175 | 0215 | 445 | 546
S | 0020 | 0.050 | 051 | 127
D2prL U000 | -——-] 051 --—-
V [ 0030 | 0050 | 077 | 127
> G |$| 0-13(0-005)@|T| Z 10138 - | 351 ] -
STYLE 1: STYLE 2; STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. ANODE
3. EMITTER 3. SOURCE 3. ANODE 3. GATE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. ANODE
STYLE5: STYLE 6: STYLE7:
PIN 1. GATE PIN 1. MT1 PIN 1. GATE
2. ANODE 2. MT2 2. COLLECTOR
3. CATHODE 3. GATE 3. EMITTER
4. ANODE 4. MT2 4. COLLECTOR

http://onsemi.com
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CASERM

STYLE 1:
PIN 1. BASE
2. COLLECTOR
3. EMITTER
4. COLLECTOR

STYLE 5:
PIN 1. GATE
2. ANODE
3. CATHODE
4. ANODE

D2PL

DPAK SINGLE GAUGE

CASE 369C-01
ISSUE O

—T-| SEATING
PLANE

l«—

-—>|<—E
.|

U

'y
_t

|| 0.13 0.005) @] T|

STYLE 2:
PIN 1. GATE
2. DRAIN
3. SOURCE
4. DRAIN

STYLE 6:
PIN 1. MT1
2. MT2
3. GATE
4. MT2

STYLE 3:
PIN 1. ANODE
2. CATHODE
3. ANODE
4. CATHODE

STYLE 4:
PIN 1. CATHODE
2. ANODE
3. GATE
4. ANODE

STYLE 7:
PIN 1. GATE
2. COLLECTOR
3. EMITTER
4. COLLECTOR

.y
B

NOTES:
1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES
MIN MAX
0.235 | 0.245
0.250 | 0.265
0.086 | 0.094
0.027 | 0.035
0.018 | 0.023
0.037 | 0.045

0.180 BSC
0.034 | 0.040
0.018 | 0.023
0.102 | 0.114

0.090 BSC
0.180 |0.215
0.025 | 0.040
0.020
0.035
0.155

MILLIMETERS
MIN | MAX
597 | 6.22
6.35 6.73
219 | 2.38
0.69 | 0.88
046 | 0.58
0.94 1.14

4.58 BSC
0.87 1.01
046 | 0.58
260 | 2.89

2.29 BSC
457 | 5.45
0.63 1.01
0.51
0.89
3.93

N<cw:0|—xc::m-nrncom>|§

0.050 1.27

RECOMMENDED FOOTPRINT

6.20
0.244

(3]
o

o
N
N
(>3]

3.0
0.118
2.58
0.101

16 1 e

0.063 0.243

I

SCALE 3:1 (ﬂ)
inches

<

S

y
[
R

SEATING |
PLANE

-

b D 3pPL

DPAK SINGLE GAUGE STRAIGHT LEAD

CASE 369D-01
ISSUE B

—>

C
——>|<—E
__]

NOTES:

1.

2.

g
<—H

<[] 013 (0005 @|T]

STYLE 1:
PIN 1. BASE
2. COLLECTOR
3. EMITTER
4. COLLECTOR
STYLE 5:
PIN 1. GATE
2. ANODE
3. CATHODE
4. ANODE

http://onsemi.com
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STYLE 2:
PIN 1. GATE
2. DRAIN
3. SOURCE
4. DRAIN
STYLE 6:
PIN1. MT1
2. MT2
GATE

3.
4. MT2

DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
MIN | MAX | MIN [ MAX
0.235 [0.245 | 5.97 | 6.35
0.250 [0.265 | 6.35 | 6.73
0.086 [0.094 | 2.19 | 2.38
0.027 [0.035 | 0.69 | 0.88
0.018 [0.023 | 0.46 | 0.58
0.037 [0.045 | 0.94 1.14
0.090 BSC 2.29 BSC
0.034 [0.040 | 0.87 1.01
0.018 [0.023 | 0.46 | 0.58
0.350 [0.380 | 8.89 | 9.65
0.180 [0.215 | 4.45 | 545
0.025 [0.040 | 0.63 1.01
0.035 [0.050 | 0.89 1.27
0.155 -—— | 3.93 o

N<u>:u7:r_:|:o-nrncom>|§

STYLE 3:

PIN 1. ANODE

2. CATHODE

3. ANODE

4. CATHODE

STYLE 7:
PIN 1. GATE
2. COLLECT!
3. EMITTER
4.

OR

COLLECTOR

STYLE 4:
PIN 1.

CATHODE

2. ANODE
3. GATE
4. ANODE



3 IPAK, STRAIGHT LEAD
CASE 369F-01
ISSUE O

<—E

L 1 o

CASERM

NOTES:

1.. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2.. CONTROLLING DIMENSION: INCH.

3. SEATING PLANE IS ON TOP OF
DAMBAR POSITION.

4. DIMENSION A DOES NOT INCLUDE
DAMBAR POSITION OR MOLD GATE.

INCHES | MILLIMETERS
T DIM| MIN | MAX | MIN | MAX
A | 0.235 |0.245 | 597 | 6.22
B | 0.250 | 0.265 | 6.35 | 6.73
C [0.086 [0.004 | 219 | 238
SEATING PLANE D | 0.027 | 0.035 0.69 0.88
_f H E [0.018 [0.023 | 046 | 058
W] F 10037 10.043 | 094 | 1.09
F J _,I | G | 0.090BSC 2.29 BSC
H | 0.034 [0.040 | 087 | 1.01
H - J 0018 [0.023 | 046 | 058
K | 0.083 [0.095 | 2.10 | 2.41
R |0.180 |0.215 | 457 | 546
V 0035 [0.050 | 089 | 127
W | 0.000 | 0.010 [ 0.000 | 0.25
DPAK-3, SURFACE MOUNT
CASE 369G-01
ISSUE O
-] SEATING
PLANE NOTES:
B c 1. DIMENSIONING AND TOLERANCING

gUAT N

( ) ( -
4
1 } z
A
1 3 l
Y
UJ 1
F —l|=f f }
L — J -
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. ANODE
3. EMITTER 3. SOURCE 3. ANODE 3. GATE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. ANODE
STYLE 5: STYLE 6: STYLE 7:
PIN 1. GATE PIN 1. MT1 PIN 1. GATE
2. ANODE 2. MT2 2. COLLECTOR
3. CATHODE 3. GATE 3. EMITTER
4. ANODE 4. MT2 4. COLLECTOR

http://onsemi.com
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PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
DIM| MIN MAX | MIN | MAX
A 0235 [0245 | 597 | 6.22
B [0.250 | 0.265 | 6.35 | 6.73
C 10086 [0.094 | 219 | 2.38
D [0.027 |0.035 | 0.69 | 0.88
E | 0.018 | 0.023 | 0.46 | 0.58
F | 0.037 [0.045 | 0.94 1.14
G 0.180 BSC 4.58 BSC
H [0.034 |0.040 | 0.87 1.01
J |0.018 |0.023 | 0.46 | 0.58
K [0.102 | 0.114 | 2.60 | 2.89
L 0.090 BSC 2.29 BSC
R [0.180 |0.215 | 457 | 545
U | 0.020 -—— | 0.51 ==
V _|0.035 [0.050 | 0.89 1.27
Z | 0.155 --—-| 3.93 —




CASERM

le— B —>

V—l I:—R—:I

\

H

r
SL1?
f

g

DPAK (SINGLE GAUGE)
CASE 369AA-01

[ 0.13(0.005) @] T|

STYLE 1: STYLE 2:
PIN 1. BASE PIN 1. GATE
2. COLLECTOR 2. DRAIN
3. EMITTER 3. SOURCE
4. COLLECTOR 4. DRAIN
STYLE 5: STYLE 6:
PIN 1. GATE PIN 1. MT1
2. ANODE 2. MT2
3. CATHODE 3. GATE
4. ANODE 4. MT2

NOTES:

1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
M| MIN MAX | MIN | MAX

=

A 0235 [0245 | 597 | 6.22
B [0.250 | 0.265 | 6.35 | 6.73
C [ 0086 [0094 | 219 | 2.38
D [0.025 |0.035 | 0.63 | 0.89
E | 0.018 [0.024 | 0.46 | 0.61
F | 0.030 [0.045 | 0.77 1.14
H [0.386 | 0.410 | 9.80 [ 10.40
J |0.018 [ 0.023 | 0.46 | 0.58
L 0.090 BSC 2.29 BSC

R [0.180 |0.215 | 4.57 | 545
S |0.024 [0.040 | 0.60 1.01
U [ 0.020 -——— | 0.51 —
V [0035 [0.050 | 0.89 1.27
Z | 0.155 -——| 393 -—

SOLDERING FOOTPRINT*

6.20

0.101

2. COLLECTOR
3. EMITTER

ISSUE A
_T_| SEATING
PLANE
C =
—»l l«— E
Zz
I\
J —>I L—
STYLE 3: STYLE 4:
PIN 1. ANODE PIN 1. CATHODE
2. CATHODE 2. ANODE
3. ANODE 3. GATE
4. CATHODE 4. ANODE f
STYLE 580
7: T
PIN 1. GATE 0.228

o« 020 30
0.244 0.118
| 258

16 | 6

0.063 0.243

4. COLLECTOR

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

mm)

SCALE 3:1 (
inches

Mounting Techniques Reference Manual, SOLDERRM/D.

3 IPAK, STRAIGHT LEAD
CASE 369AC-01

ISSUE O
e— B —> —> -
\" _[‘_ —»‘ |=—E
L N _:l[

SEATING PLANE
w

F

I
.
B A

H <

<—— D 3pPL

o[ omamalw

http://onsemi.com
76

NOTES:
1.. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

.. CONTROLLING DIMENSION: INCH.

. SEATING PLANE IS ON TOP OF
DAMBAR POSITION.

4. DIMENSION A DOES NOT INCLUDE

DAMBAR POSITION OR MOLD GATE.

w N

INCHES MILLIMETERS
M| MIN MAX | MIN | MAX
0.235 [0.245 | 597 | 6.22
0.250 [0.265 | 6.35 | 6.73
0.086 [0.094 | 2.19 | 2.38
0.027 |0.035 | 0.69 | 0.88
0.018 [0.023 | 0.46 | 0.58
0.037 [0.043 | 0.94 1.09
0.090 BSC 2.29 BSC
0.034 [0.040 | 0.87 1.01
0.018 [0.023 | 0.46 | 0.58
0.134 [0.142 | 3.40 | 3.60
0.180 [0.215 | 457 | 5.46
0.035 |0.050 | 0.89 1.27
0.000 |[0.010 [0.000 | 0.25

=

S<|B|R|-|T[@|M|MO|O|w|>




3.5MM IPAK, STRAIGHT LEAD
CASE 369AD-01
ISSUE O

L2 Lﬂ 1 A1

SEATING
PLANE b1

2x e <— A2

—E2—

D2

’«— E2—>

OPTIONAL

CONSTRUCTI

ON

CASERM

NOTES:

1.. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2.. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30mm FROM TERMINAL TIP.

4. DIMENSIONS D AND E DO NOT INCLUDE
MOLD GATE OR MOLD FLASH.

MILLIMETERS
DIM| MIN | MAX
A 2.19 2.38
A1 | 0.46 0.60
A2 | 0.87 1.10
b 0.69 0.89
b1 | 077 1.10
D 5.97 6.22

D2 | 4.80 —
E 6.35 6.73
E2 | 470 —
E3 | 4.45 5.46
e 2.28 BSC

L 3.40 3.60
L1 = 2.10

L2 | 0.89 1.27

SMC

He
CASE 403-03
E ISSUE E

N

OTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

3. D DIMENSION SHALL BE MEASURED WITHIN DIMENSION P.
4. 403-01 THRU -02 OBSOLETE, NEW STANDARD 403-03.

MILLIMETERS INCHES
DIM MIN NOM MAX MIN NOM MAX
A 1.90 2.13 2.41 0.075 0.084 0.095
A1l 0.05 0.10 0.15 0.002 0.004 0.006
b 2.92 3.00 3.07 0.115 0.118 0.121
c 0.15 0.23 0.30 0.006 0.009 0.012
D 5.59 5.84 6.10 0.220 0.230 0.240
E 6.60 6.86 7.11 0.260 0.270 0.280
HE 7.75 7.94 8.13 0.305 0.313 0.320
L 0.76 1.02 1.27 0.030 0.040 0.050
L1 0.51 REF 0.020 REF

SOLDERING FOOTPRINT*

4.343
T
0.171
3.810
0.150 + T
< | 279
0.110 SCALE 4:1 (inrcf‘h“;S)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SMB
DO-214AA
CASE 403A-03  notes:
ISSUE F 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. D DIMENSION SHALL BE MEASURED WITHIN DIMENSION P.

MILLIMETERS INCHES
DIM[ MIN | NOM | MAX MIN | NOM | MAX
A | 1.90 | 213 | 245 | 0075 | 0.084 | 0.096
A1 | 005 | 010 | 020 | 0.002 | 0.004 | 0.008
b | 196 | 203 | 220 | 0077 | 0080 | 0.087
c | 015 | 023 | 031 0.006 | 0.009 | 0.012
D | 330 | 356 | 395 | 0.130 | 0.140 | 0.156
E | 406 | 432 | 460 | 0160 | 0170 | 0.181
He | 5.21 544 | 560 | 0.205 | 0.214 | 0.220
¢ L | o076 1.02 1.60 0.030 | 0.040 | 0.063
\ L1 0.51 REF 0.020 REF
A SOLDERING FOOTPRINT*
f 2.261
0.089
2.743
+ +
0.108
. mm
e 2:159 _ | SCALE 8:1 (—inches)
0.085

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

Mounting Techniques Reference Manual, SOLDERRM/D.

e

T

b

i

D

POLARITY INDICATOR OPTIONAL

SMA

CASE 403B-02

ISSUE D

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. 403B-01 OBSOLETE, NEW STANDARD 403B-02.

MILLIMETERS INCHES
DIM MIN NOM MAX MIN NOM MAX
A 1.91 2.16 2.41 0.075 0.085 0.095
A1l 0.05 0.10 0.15 0.002 0.004 0.006
b 1.27 1.45 1.63 0.050 0.057 0.064
c 0.15 0.28 0.41 0.006 0.011 0.016
D 2.29 2.60 2.92 0.090 0.103 0.115
E 4.06 4.32 4.57 0.160 0.170 0.180
He 4.83 5.21 5.59 0.190 0.205 0.220
L 0.76 1.14 1.52 0.030 0.045 0.060

AS NEEDED
SOLDERING FOOTPRINT*

4.0
0.157

¢ 4
—J%\_’_IQLLL c Ca 2T.o

0.0787

0.0787
SCALE 8:1 (

mm

inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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SmMB
CASE 403C-01
ISSUE A

CASERM

< S -
< A > NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
. Y14.5M, 1982.
s i 2. CONTROLLING DIMENSION: INCH.
— — 3. D DIMENSION SHALL BE MEASURED WITHIN
DIMENSION P.
D B
INCHES MILLIMETERS
- | DIM[ MIN | MAX | MIN | MAX
4 f A [ 0160 | 0180 | 406 | 457
T B | 0130 | 0.150 | 330 | 3.81
C | 0075 | 0095 | 1.90 | 241
‘ D | 0077 | 0083 | 196 | 2.11
H |0.0020 [0.0060 | 0.051 | 0.152
[ \ [ \ J | 0006 [ 0012 015 030
c K | 0030 | 0.050 | 076 | 127
P 0.020 REF 0.51 REF
S | 0205 [ 0220 | 521 [ 559
T f
H
J K L— —J |<— p Y
SMA
CASE 403D-02
ISSUE D

— |

b D
\. \ l
POLARITY INDICATOR

OPTIONAL AS NEEDED
(SEE STYLES)

It

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. 403D-01 OBSOLETE, NEW STANDARD IS 403D-02.

MILLIMETERS INCHES
DIM[ MIN | NOM | MAX | MIN | NOM | MAX
A | 192 | 217 | 227 | 0.076 | 0085 | 0.089
A1 | 005 | 010 | 015 | 0.002 | 0.004 | 0.006
b | 127 | 145 | 1.63 | 0.050 | 0.057 | 0.064
c | 015 | 028 | 041 | 0006 | 0011 | 0.016
D | 220 | 260 | 292 | 0.090 | 0403 | 0.115
E | 406 | 432 | 457 | 0.160 | 0470 | 0.180
HE | 483 | 521 | 550 | 0190 | 0.205 | 0.220
L | 076 | 114 | 152 | 0.080 | 0.045 | 0.060

/ \ ¥ SOLDERING FOOTPRINT*

A 4.0
Y S 2 0.157
L ar

2.0

+ +
0.0787

0.0787
SCALE 8:1 (ﬂ
inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

BUTTON
CASE 416-01
ISSUE B

|7 0.0127 (0.0005) | T =

- C—» — M
NOTE 5

NOTE 5

l

>

w
le— = —»
e 77 >

E —» L— <_R_>

NOTE 4
2PL r— N—>

NOTE 3

NOTES:

1.

2.
3.

DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.

SEAL RING SEALANT SHALL NOT PROTRUDE

OVER MAXIMUM DIMENSION NOTED.

. THESE SURFACES SHALL BE COMPLETELY
FREE OF SEALANT.

. DIMENSION M AND P MAXIMUM MISALIGNMENT

OF HALFS.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
0.110 | 0120 | 279 | 305
0.10 | 0120 | 279 | 305
0.072 | 0.080 | 1.83 | 203
0.006 | 0.010 | 015 | 025
T a0 1 40
0.073 | 0.077 | 1.85 | 1.96 |
- 0130 | -—- | 330
0.065 | 0.070 | 1.65 | 1.78

=]

D(o(=Z|S MO |m|(>

SSOVP BUTTON
CASE 416A-01
ISSUE B

|~ 0.0127 (0.0005) | T -

M
NOTE 3

N

NOTE 3

>

w
le— = —
[ 37 >

'l.
!
!
E-’L— < R >

< N —>

-

NOTES:
1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION M AND P MAXIMUM
MISALIGNMENT OF HALFS.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.110 | 0.120 2.79 3.05
0.110 | 0.120 279 3.05
0.072 | 0.080 1.83 2.03
0.006 | 0.010 0.15 0.25
—__ 40 ___ 40
0.073 | 0.077 1.85 1.96
-—- 10.130 — 3.30
0.065 | 0.070 1.65 1.78

2
=

:U'UZEIHOW>|

D2PAK, 3-LEAD, STRAIGHT

CASE 418-05
ISSUE J
—» C |l
«— E
- B BN
Y 7 J T
w A
12 3 i
, I
-T- | K
SEATING i
PLANE
— G —’I J
D3pPL — =—H
STYLE 1: STYLE 2:
|$| 0'13(0'005)®|T| B @| PIN 1. BASE PIN 1. GATE
2. COLLECTOR 2. DRAIN
3. EMITTER 3. SOURCE
4. COLLECTOR 4. DRAIN

http://onsemi.com
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NOTES:
1.

DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. 418-01 THRU -04 OBSOLETE, NEW

STANDARD 418-05.

INCHES MILLIMETERS
DIM| MIN [ MAX | MIN | MAX
A | 0340 | 0380 | 864] 965
B [ 0380 | 0405 [ 9.65] 10.29
Cc [o0.160 | 0190 | 4.06[ 483
D [ 0020 [003 [ 051] 089
E | 0045 | 0.055 1.14] 1.0
G 0.100 BSC 2.54 BSC
H [ 0080 [0110 [ 203] 279
J | 0018 [ 0025 [ 046] 064
K [ 0285 | 0.305 | 7.493[ 7.747
V [ 0.045 | 0.055 114 1.40
W | 0525 | 0.545 | 13.335] 13.843
STYLE 3: STYLE 4:
PIN 1. ANODE PIN 1. GATE
2. CATHODE 2. COLLECTOR
3. ANODE 3. EMITTER
4. CATHODE 4. COLLECTOR



—>

1

D2PAK
CASE 418B-04
ISSUE J

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. 418B-01 THRU 418B-03 OBSOLETE,
NEW STANDARD 418B-04.

.
«— E
n
W — INCHES | MILLIMETERS
S DIM[ MIN | MAX | MIN | MAX
| A 0340 |0.380 | 864 | 9.65
B | 0.380 | 0.405 | 9.65 |10.29
C [0.160 [0.190 | 4.06 | 4.83
A D [0.020 [0.035 [ 051 | 0.89
S E [0.045 [0.055 [ 1.14 | 1.40
12 3 F | 0310 [ 0350 | 7.87 | 8.89
o G | 0.100BSC 2.54 BSC
Pl H | 0080 [0.110 | 2.03 | 279
oo K J [ 0.018 |0.025 | 046 | 064
SEATING [ I I A K 0090 | 0.110 | 229 | 279
PLANE |<_ W= L [0052 [0072 | 1.32 | 1.83
—~la J M | 0.280 [ 0320 | 7.11 | 8.3
N | 0.197 REF 5.00 REF
H P | 0079 REF 2.00 REF
D 3pPL R 0.039 REF 0.99|REF
S | 0575 [0625 | 1460 | 15.88
|$| 0.13(0.005)@|T|B@| V | 0.045 [ 0.055 | 1.14 | 1.40
VARIABLE
CONFIGURATION N —> P
ZONE i —R | —Uu |
A A A
1 L L L * L
- — —n-C) A - oo
T M ) P'wm LI W )
II_II I IIJI IIJI i IIJI ll_ll J IIJI
<~ F—> <~ F—> <~ F—>
VIEW W-W VIEW W-W VIEW W-W
1 2 3
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. GATE PIN 1. CATHODE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. COLLECTOR 2. ANODE
3. EMITTER 3. SOURCE 3. ANODE 3. EMITTER 3. CATHODE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. COLLECTOR 4. ANODE

SOLDERING FOOTPRINT*

8.38

0.33

—_—]
—
10.66 L6 508
0.42 0.04 050
—_—]
T i !
r 505
0.12
P 17.02 ‘
0.67 |
mm
SCALE 3:1 (m)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

[2PAK (TO-262)
CASE 418D-01
ISSUE D

— C |

E

E
\'

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

e«
/ 4 [ Y14.5M, 1982.
T 2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
A DIM| MIN | MAX | MIN | MAX
w A | 0335 [ 0380 | 851 | 965
1 2 3 B | 0.380 | 0.406 | 9.65 | 10.31
— C [ 0160 | 0185 | 406 | 470
D | 002 | 0035 | 066 | 089
F E | 0045 | 0055 | 1.14 | 1.40
y - F 0.122 REF 3.10 REF
T G 0.100 BSC 254 BSC
SEATING | H | 0094 | 0410 | 239 [ 279
PLANE 1B K J | 0013 [ 0025 | 033 | 064
S K | 0500 | 0562 | 12.70 | 14.27
s 0.390 REF 9.90 REF
V [ 0045 [ 0070 | 1.14 [ 1.78
W | 0522 | 0551 | 13.25 | 14.00
—» G < —>| J
—> <— D 3pL —» < H
[9]0130.05®[T]B @]
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. GATE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. COLLECTOR
3. EMITTER 3. SOURCE 3. ANODE 3. EMITTER
4. COLLECTOR 4. DRAIN 4. CATHODE 4. COLLECTOR
D2PAK LONG LEAD
CASE 418E-01
ISSUE O
El SEATING
PLANE
NOTES:
B M —>| C [« 1. DIMENSIONS AND TOLERANCING PER ANSI
Y14.5M, 1982.
—>| < E 2. CONTROLLING DIMENSION: INCH.
/_4_\
_J: INCHES MILLIMETERS
f DIM| MIN | MAX | MIN | mMAX
() A | 032 | 0336 | 828 | 853
A B | 0396 | 0.406 | 10.05 | 1031
C [ 0170 [0.180 | 431 | 457
D [ 0.0% | 0.036 | 0.66 | 091
l 1 2 3 E | 0045 | 0055 | 114 | 1.40
A F | 0090 [ o110 | 229 | 279
i G 0.100 BSC 254 BSC
K H [ 0098 [ 0108 [ 249 [ 274
| F J [ 0018 | 0.025 [ 046 | 0.64
K [ 0204 | 0.214 [ 518 | 544
f L | 0045 | 0055 | 1.14 | 1.40
M | 0055 | 0.066 | 140 | 168
- G H |fe— N | 0000 | 0.004 | 000 0.0
D 3pL l«— J

(@] 0130005 @[ T[B @ |

L]

N}
L
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CASERM

D2PAK SHORT LEAD
CASE 418F-01

ISSUE O
7] SEATING
PLANE
NOTES:
B M —>| C (=0 1. DIMENSIONS AND TOLERANCING PER ANSI
Y14.5M, 1982.
—>| -— E 2. CONTROLLING DIMENSION: INGH.
—_—
4 J INCHES MILLIMETERS
f DIM[ MIN | MAX | MIN | MAX
©) A | 032 | 033 | 828 | 853
A B | 0.396 | 0.406 | 10.05 | 10.31
C | 0170 | 0.180 | 431 | 457
D | 002 | 0036 | 066 | 091
\ 1 2 3 E | 0045 | 0055 | 114 | 1.40
/ F | 0058 | 0078 | 147 | 198
Y G 0.100 BSC 254 BSC
| H | 0098 | 0108 | 249 | 274
-y F J | 0018 [ 0025 | 046 | 064
K | 0.163 | 0173 | 4.14 | 4.39
K- f L | 0045 | 0055 | 1.14 | 140
M | 0055 | 0.066 | 140 | 168
> G H|fe— N | 0.000 | 0004 | 000 0.10
D —
3PL L “— J
|| 0.130.005@| T|B @ |
— N
D2PAK
CASE 418G-01
ISSUE O
— C = NOTES:
< E 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
\4 2. CONTROLLING DIMENSION: INCH.
2 [ INCHES MILLIMETERS
— 1 DIM[ MIN | MAX | MIN | MAX

0.340 | 0.380 8.64 9.65
0.380 | 0.405 9.65 | 10.29
0.160 | 0.190 [ 4.06 4.83
0.020 | 0.035 0.51 0.89
0.045 | 0.055 1.14 1.40
0.100 BSC 2.54 BSC
0.080 | 0.110 2.03 279

0.018 | 0.025 | 046 | 0.64

SEATING 0.090 | 0.110 229 2.79

PLANE 0575 | 0625 | 14.60 | 15.88
— G le J 0.045 | 0055 | 1.14 | 140
H STYLE1:
D 3pPL PIN 1. GATE

|| 0.13 0.005 @[ T| B ® | 5 EWTER
4. COLLECTOR

ks
!
v

x’«—
< XNlT|OMO|O|(W|>
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CASERM

D2PAK
CASE 418AA-01
ISSUE O

T e

& ) -

L i N
L

"

il

A

SEATING
PLANE _>| Gj f _’I J
D3pL
[ 0130005 @[ T[B @
VARIABLE
CONFIGURATION
ZONE
—Uu

NOTES:
1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

0
)
:

—— = 1+
— = +—»
—>
— =

Uy Ul U

~— F —> <— F —> <— F —>
VIEW W-W VIEW W-W VIEW W-W
1 2 3
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5:
PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. GATE PIN 1. CATHODE
2. COLLECTOR 2. DRAIN 2. CATHODE 2. COLLECTOR 2. ANODE
3. EMITTER 3. SOURCE 3. ANODE 3. EMITTER 3. CATHODE
4. COLLECTOR 4. DRAIN 4. CATHODE 4. COLLECTOR 4. ANODE

RECOMMENDED FOOTPRINT

INCHES MILLIMETERS
| DM MIN | MAX | MIN [ MAX

A | 0.340 | 0.380 8.64 9.65
B | 0.380 | 0.405 9.65 | 10.29
C [ 0.160 [ 0.190 4.06 4.83
D | 0.020 | 0.036 0.51 0.92
E | 0.045 [ 0.055 1.14 1.40
F [ 0.310 f— 7.87 f—
G 0.100 BSC 2.54 BSC
J 0.018 | 0.025 0.46 0.64
K | 0.090 | 0.110 2.29 2.79
M | 0.280 — 7.11 —
S | 0575 | 0.625 | 14.60 | 15.88
V | 0.045 | 0.055 1.14 1.40

0.33
8.38
0.42 . 0.24
10.66 ‘I 6.096
0.04
1.016
o |
3.05
0.67 inches
B 17.02 o < mm >
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D2PAK-3
CASE 418AB-01
ISSUE O

TERMINAL 4

T

] o ]

i TN
}
¢

)
— T

i
;
i

'

|<—0->
=l

CASERM

NOTES:
1. DIMENSIONS AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD
FLASH AND METAL BURRS.
4. PACKAGE OUTLINE INCLUSIVE OF
PLATING THICKNESS.
5. FOOT LENGTH MEASURED AT INTERCEPT
POINT BETWEEN DATUM A AND LEAD

SURFACE.
INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A | 0396 | 0.406 | 10.05 | 10.31
B | 0.330 | 0.340 8.38 8.64
C | 0170 | 0.180 4.31 4.57
D | 0.026 | 0.036 0.66 0.91
E | 0.045 | 0.055 1.14 1.40
G 0.100 REF 2.54 REF
H 0.580 | 0.620 | 14.73 | 15.75
K | 0.055 | 0.066 1.40 1.68
L | 0.000 | 0.010 0.00 0.25
M | 0.098 | 0.108 249 2.74
N 0.017 | 0.023 0.43 0.58
P 0.090 | 0.110 2.29 279
R 0° 8° 0° 8°
S | 0.095 | 0.105 2.41 2.67
U 0.30 REF 7.62 REF
Vv 0.305 REF 7.75 REF
w 0.010 0.25

D2PAK
CASE 418AF-01
ISSUE A

- TERMINAL 4
OPTIONAL
CHAMFER —>| «— E

SOLDERING FOOTPRINT

’4— 10.39 —b‘

16.08

3X
1.22

il
=

NOTES:

3. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

4. CONTROLLING DIMENSION: INCH.

5. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS A AND K.

6. DIMENSIONS U AND V ESTABLISH A MINIMUM MOUNTING
SURFACE FOR TERMINAL 4.

7. DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH OR
GATE PROTRUSIONS. MOLD FLASH AND GATE PROTRUSIONS
NOT TO EXCEED 0.025 (0.635) MAXIMUM.

INCHES MILLIMETERS
| DIM[ MIN [ MAX | MIN | MAX
A | 0386 | 0403 | 9.804 [10.236
B | 0356 | 0.368 | 9.042 | 9.347
C [ 0170 | 0.180 | 4.318 | 4572
D | 0026 | 0.036 | 0.660 | 0.914
E | 0045 | 0.055 | 1.143 | 1.397
F | 0051REF 1.295 REF
G | 0.100BSC 2540 BSC
H | 0539 [ 0579 [13.691 [14.707
J | 0.125MAX 3175 MAX
K | 0.050 REF 1.270 REF
L | 0000 [ 0010 | 0,000 [ 0.254
M | 0088 | 0102 | 2.235 | 2591
N | 0018 | 0.026 | 0.457 | 0.660
P | 0058 | 0.078 | 1.473 | 1.981
R 5° REF 5°REF
s 0.116 REF 2.946 REF
u 0.200 MIN 5.080 MIN
v 0.250 MIN 6.350 MIN

2.54 .
——| |<— 3%, DMENSION: MILLMETERS
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CASERM

SC-70
SOT-323
CASE 419-04
ISSUE M
D
1 NOTES:
€1 et 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
| 2. CONTROLLING DIMENSION: INGH.
3 | T
I
H E MILLIMETERS INCHES
E DIM[ MIN | NOM | MAX MIN | NOM | MAX
1 2 A | 080 | 090 | 1.00 | 0032 | 0035 | 0.040

0.00 0.05 0.10 0.000 0.002 0.004

=
=

0.7 REF 0.028 REF

] b | 030 0.35 0.40 0.012 | 0.014 | 0.016
b c | 010 0.18 0.25 0.004 | 0.007 | 0.010
I._ e —> D | 1.80 2.10 2.20 0.071 | 0.083 | 0.087
E | 1.15 1.24 1.35 0.045 | 0.049 | 0.053
J_ e 1.20 1.30 1.40 0.047 | 0.051 | 0.055
i el 0.65 BSC 0.026 BSC
L 0.425 REF 0.017 REF
A A2 rc HE [ 200 [ 210 [ 240 0.079 | 0.083 | 0.095
A 0.05(0.002) T_ f T f
A1 Lb
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE5:
CANCELLED PIN 1. ANODE PIN 1. BASE PIN 1. CATHODE PIN 1. ANODE
2. NC. 2. EMITTER 2. CATHODE 2. ANODE
3. CATHODE 3. COLLECTOR 3. ANODE 3. CATHODE
STYLE®6: STYLET: STYLE 8: STYLE®: STYLE 10:
PIN 1. EMITTER PIN 1. BASE PIN 1. GATE PIN 1. ANODE PIN 1. CATHODE
2. BASE 2. EMITTER 2. SOURCE 2. CATHODE 2. ANODE
3. COLLECTOR 3. COLLECTOR 3. DRAIN 3. CATHODE-ANODE 3. ANODE-CATHODE
SOLDERING FOOTPRINT*
0.65
0.65 0.025
0.025
1.9
0.075
‘ .
0.9
0.035 y
0.7
—_— — l-—
0.028 o
SCALE 10:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SC-88A
SOT-353, SC70-5
CASE 419A-02

A NOTES:
ISSUE J 1. DIMENSIONING AND TOLERANCING
_.I G |<__ PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
- 3. 419A-01 OBSOLETE. NEW STANDARD
F 419A-02.
4. DIMENSIONS A AND B DO NOT INCLUDE
5 4 _f MOLD FLASH, PROTRUSIONS, OR GATE
BURRS.
S INCHES MILLIMETERS
o, !, 3 _¢_ | DIM[ MIN | MAX | MIN | MAX
A | 0071 | 0087 | 1.80 | 2.20
B | 0045 | 0053 | 115 135
C | 0031 | 0043 | 080 1.10
_>I L_ D | 0004 [ 0012 | 010 030
DseL || 0.2(0.008) @B ®)] 61 omeesc | 06pse
J | 0004 [ 0010 | 010 ] 025
N K | 0004 | 0.012 | 010 | 030
N | 0.008REF 0.20 REF
r s [ 0079 [ 0087 [ 200 [ 220

1 J
el Y 1__ j
t ol 1T

STYLE 1: STYLE 2: STYLE 3: STYLE 4; STYLE 5:
PIN 1. BASE PIN 1. ANODE PIN 1. ANODE 1 PIN 1. SOURCE 1 PIN 1. CATHODE
2. EMITTER 2. EMITTER 2. N/C 2. DRAIN 1/2 2, COMMON ANODE
3. BASE 3. BASE 3. ANODE 2 3. SOURCE 1 3. CATHODE 2
4, COLLECTOR 4. COLLECTOR 4. CATHODE 2 4. GATE1 4. CATHODE 3
5. COLLECTOR 5. CATHODE 5. CATHODE 1 5. GATE 2 5. CATHODE 4
STYLE 6: STYLE 7: STYLE & STYLE 9:
PIN 1. EMITTER PIN 1. BASE PIN 1. CATHODE PIN 1. ANODE
2. BASE 2. EMITTER 2. COLLECTOR 2. CATHODE
3. EMITTER 3. BASE 3. N/C 3. ANODE
4. COLLECTOR 4. COLLECTOR 4. BASE 4. ANODE
5. COLLECTOR 5. COLLECTOR 5. EMITTER 5. ANODE

SOLDERING FOOTPRINT*

0.50
0.0197

[
0.65
0.025
\
[
0.65
0.025
0.40 Y
0.0157
1.9
0.0748

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

—’I |<— bePL

SC-88
SOT-363, SC70-6
CASE 419B-02

ISSUE W

|| 02(0.008) @ |E @

_f

A

U
STYLE 1:

PIN 1. EMITTER 2
BASE 2
. COLLECTOR 1
. EMITTER 1

. BASE 1
. COLLECTOR 2

ourON

STYLE 7:

PIN 1. SOURCE 2
. DRAIN 2
. GATE 1
. SOURCE 1
. DRAIN 1
. GATE 2

oA~ wWN

STYLE 13:

PIN 1. ANODE
N/C
. COLLECTOR
. EMITTER
BASE
CATHODE

LR ENIEN

STYLE 19:

PIN 1. 1 OUT
GND
GND
V CC
VEN
V REF

oo rON

STYLE 25:
PIN 1. BASE 1
. CATHODE
. COLLECTOR 2
. BASE 2
. EMITTER
. COLLECTOR 1

oA wWN

I_ll_ll_l_{

STYLE 2:
CANCELLED

STYLE 8:
CANCELLED

STYLE 14:
PIN 1. VREF
GND
GND
10UT
VEN
VCC

oahwN

STYLE 20:
PIN 1. COLLECTOR
2. COLLECTOR
3. BASE
4. EMITTER
5. COLLECTOR
6. COLLECTOR

STYLE 26:

PIN 1. SOURCE 1
GATE 1
DRAIN 2
SOURCE 2
GATE 2
DRAIN 1

oasON

12

il

STYLE 3:
CANCELLED

STYLE 9:
PIN 1. EMITTER 2
. EMITTER 1
. COLLECTOR 1
. BASE 1
. BASE 2
. COLLECTOR 2

oA wWN

STYLE 15:

PIN 1. ANODE 1
. ANODE 2
. ANODE 3
. CATHODE 3
. CATHODE 2
. CATHODE 1

oohwN

STYLE 21:

PIN 1. ANODE 1
N/C
. ANODE 2
. CATHODE 2
N/C
. CATHODE 1

ouAON

STYLE 27:
PIN 1. BASE 2
. BASE 1
. COLLECTOR 1
. EMITTER 1
. EMITTER 2
. COLLECTOR 2

oo~ owN

L]

STYLE 4:

PIN 1. CATHODE
CATHODE
COLLECTOR
EMITTER
BASE
. ANODE

oarON

STYLE 10:

PIN 1. SOURCE 2
. SOURCE 1
. GATE1
. DRAIN 1
. DRAIN 2
. GATE 2

ouhswWN

STYLE 16:
PIN 1. BASE 1
. EMITTER 2
. COLLECTOR 2
. BASE 2
. EMITTER 1
. COLLECTOR 1

ooh N

STYLE 22:
PIN 1. D1 (i)
GND
. D2 (i)
D2 ()
VBUS
D1 (o)

oosON

STYLE 28:
PIN 1. DRAIN
. DRAIN
. GATE
. SOURCE
. DRAIN
. DRAIN

oOhwWN

SOLDERING FOOTPRINT

0.50
0.0197

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3. 419B-01 OBSOLETE, NEW STANDARD 419B-02.

0.40

0.0157

1.9

0.0748

SCALE 20:1

http://onsemi.com
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MILLIMETERS NCHES
DIM| MIN | NOM | MAX | MIN | NOM [ MAX
A [ 080 [ 095 1.10 [0.031 [0.037 [0.043
A1] 0.00 [ 0.05 | 0.10 [0.000 [0.002 [0.004
A3 0.20 REF 0.008 REF
b | 010 [ 0.21 | 0.30 [0.004 [0.008 [0.012
C [ 010 [ 014 | 0.25 [0.004 [0.005 [0.010
D | 1.80 | 2.00 | 2.20 [0.070 [0.078 [0.086
E | 115 | 1.25 [ 1.35 [0.045 [0.049 [0.053
e 0.65 BSC 0.026 BSC
L [ 010 [ 0.20 | 0.30 [0.004 [0.008 [0.012
[He | 2.00 [ 2.10 [ 2.20 [0.078 [0.082 [0.086
STYLE &: STYLE 6:
PIN 1. ANODE PIN 1. ANODE 2
2. ANODE 2. N/C
3. COLLECTOR 3. CATHODE 1
4. EMITTER 4. ANODE 1
5. BASE 5. N/C
6. CATHODE 6. CATHODE 2
STYLE 11: STYLE 12:
PIN 1. CATHODE 2 PIN 1. ANODE 2
2. CATHODE 2 2. ANODE 2
3. ANODE 1 3. CATHODE 1
4. CATHODE 1 4. ANODE 1
5. CATHODE 1 5. ANODE 1
6. ANODE 2 6. CATHODE 2
STYLE 17: STYLE 18:
PIN 1. BASE 1 PIN 1. VIN1
2. EMITTER 1 2. VCC
3. COLLECTOR 2 3. VOUT2
4. BASE 2 4. VIN2
5. EMITTER 2 5. GND
6. COLLECTOR 1 6. VOUT1
STYLE 23: STYLE 24:
PIN1. Vn PIN 1. CATHODE
2. CH1 2. ANODE
3. Vp 3. CATHODE
4. N/C 4. CATHODE
5. CH2 5. CATHODE
6. N/C 6. CATHODE
STYLE 29: STYLE 30:
PIN 1. ANODE PIN 1. SOURCE 1
2. ANODE 2. DRAIN 2
3. COLLECTOR 3. DRAIN 2
4, EMITTER 4. SOURCE 2
5. BASE/ANODE 5. GATE 1
6. CATHODE 6. DRAIN 1
A
0.65
0.025
/
A
0.65
0.025
/
(reres)
inches



CASERM

SC-82AB
SC70-4, SOT-343
CASE 419C-02

ISSUE E
A NOTES:
1. DIMENSIONING AND TOLERANCING PER
G~ ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
DapL —| r 3. 419C-01 OBSOLETE. NEW STANDARD IS
’I |‘_ N * 419C-02.
} 4. DIMENSIONS A AND B DO NOT INCLUDE
|T| |"| MOLD FLASH, PROTRUSIONS, OR GATE
. s _f T BURRS.
s B K MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
O 1 2 _{ A 1.8 2.2 | 0071 | 0.087
u LJ B | 115 | 1.35 | 0.045 | 0.053
! [ 0.8 11 | 0.031 | 0.043
! _>| le— D 0.2 0.4 | 0.008 | 0.016
F <_ F 03 05 | 0.012 | 0.020
e L G 11 15 | 0.043 | 0.059
O | 0.05(0.002) H 0.0 0.1 | 0.000 | 0.004
J | 010 | 026 | 0.004 | 0.010
K 0.1 —— o004 | ——-
L 0.05 BSC 0.002 BSC
N 0.2 REF 0.008 REF
S 1.8 | 24 | 007 [ 0.09

SOLDERING FOOTPRINT*

0.65
e« 065
_'I 0.026

Lo

l 095 0075
0.90 0087 |
0.035 T

0.70
0.028

. mm
SCALE 10:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

TAB MOUNT
CASE 421A-01
ISSUE A

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y Y14.5M, 1982.
—T' 2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
A - B | DIM[ MIN | MAX | MIN | MAX
A | 0330 | 0.342 | 838 | 869
B | 0.270 | 0090 | 686 | 7.37
C | 0275 [ 0290 | 698 | 7.37
D | 0218 | 0223 | 554 | 566
E | 0.060 | 0080 | 152 | 203
H | 0255 | 0275 | 648 | 6.98
STYLE 1:

PIN 1. CATHODE

e— H —>|

2. ANODE

l«— () —>

= =)

SOD-123
SC-77
CASE 425-04
ISSUE E

«<— A—> NOTES:

1. DIMENSIONING AND TOLERANGING PER ANSI
~— A1 Y14.5M, 1982.

1.

ok ool

SOLDERING FOOTPRINT*

0.91

0.036

1.22
0.048

206 |
0.093

4.19

0.165

. mm
SCALE 10:1 (_inches)

2. ANODE

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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PIN 1. CATHODE

—
J 2. CONTROLLING DIMENSION: INCH.
_ -y
— MILLIMETERS INCHES
DIM[ WMIN | NOM | MAX | WIN | NOM | WAX
A | 094 | 1.47 | 135 | 0037 | 0.046 | 0.053
AT 000 | 005 | 010 | 0.000 | 0.002 | 0.004
b | 051 | 061 | 071 | 0.020 | 0.024 | 0.028
He E ¢ | - -——- [ o5 | -—] -—- | 0006
D | 140 | 160 | 1.80 | 0.055 | 0.063 | 0071
E | 254 | 269 | 284 | 0.100 | 0.106 | 0.112
Hg | .56 | 368 | 3.86 | 0.140 | 0.145 | 0.152
_—— ﬁ L 025 - | -— |o0t0 | -— | -
I STYLE1:



POWERMITE®
CASE 457-04
ISSUE D

TERM. 1

TERM. 2

l«— 33 —>

N
J—>] L

|$|oo 0003)®[T[B ®[c ®]

UrL

la— C —»| F
— 4.‘ ’r{g|o.08(o.003)®|T|B ®[c®]

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CASERM

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

MILLIMETERS INCHES
| DIM[ MIN | MAX | MIN | MAX
A | 175 | 205 | 0.069 | 0081
B | 175 | 218 | 0.069 | 0.086
C | 085 | 145 0.033 | 0.045
D | 040 | 069 | 0016 | 0.027
F | 070 | 1.00 | 0.028 | 0.039
H | -0.05 | +0.10 [-0.002 |+0.004
J | 040 | 025 | 0.004 | 0010
K | 360 | 390 | 0.142 | 0.154
L | 050 | 080 0.020 | 0.031
R | 1.20 | 150 | 0.047 | 0.059

s 0.50 REF 0.019 REF

TOP CAN
CASE 460-02
ISSUE B

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

MILLIMETERS INCHES
DIM| MIN MAX MIN MAX
A 9.1 9.5 | 0.358 | 0.374
B 9.5 99 | 0.374 | 0.390
C 5.2 5.6 | 0.205 | 0.220
D 6.4 6.8 | 0.252 | 0.268
F 3.4 3.8 | 0.134 | 0.149
H 2.0 24 | 0.079 | 0.095
K 1.4 11.8 | 0.449 | 0.465
L 1.8 22 | 0.071 | 0.087
S 6.5 6.9 | 0.256 | 0.272
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CASERM

SC-75
SOT-416
CASE 463-01
ISSUE F
e Elr_ N TOIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

2 - \
{ MILLIMETERS NCHES
£33 e [-D- DIM[_ MIN | NOM | MAX | MIN | NOM | MAX
T v A 070 | 080 | 0.90 | 0.027 | 0.031] 0.035
==

b 3pPL A1 | 0.00 0.05 0.10 | 0.000 | 0.002 | 0.004
| ] 0.20 (0.008) @ | D] L

0.15 | 0.20 | 0.30 | 0.006 | 0.008 [ 0.012

0.10 | 0.15 | 0.25 | 0.004 | 0.006 [ 0.010

1.55 | 1.60 | 1.65 | 0.059 | 0.063 | 0.067

0.70 | 0.80 | 0.90 | 0.027 [ 0.031] 0.035
1.00 BSC 0.04 BSC

0.10 | 0.15 | 0.20 | 0.004 | 0.006 [ 0.008

1.50 | 1.60 | 1.70 [ 0.061 [ 0.063 [ 0.065

L:FI'(D mololc

TR

c
A
LE@—‘{‘L—{ SOLDERING FOOTPRINT*
P Al 0.356
4" 0.014

y
STYLE 1 STYLE 2: STYLE 3: -
PIN 1. BASE PIN 1. ANODE PIN 1. ANODE 1.803 0.787
2. EMITTER 2. NIC 2. ANODE e —
3. COLLECTOR 3. GATHODE 3. GATHODE 0.071 i | |  0.031
_‘
STYLE 4: STYLE 5:
PIN 1. GATHODE PIN 1. GATE 0.508
2. CATHODE 2. SOURCE 0.020 1.000
3. ANODE 3. DRAIN : 0.039

. mm
SCALE 10:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SOT-563
CASE 463A-01
ISSUE F
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
D Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETERS

3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
FINISH THICKNESS. MINIMUM LEAD THICKNESS
IS THE MINIMUM THICKNESS OF BASE MATERIAL.

le— | =X—|—>

.
L
—f MILLIMETERS NCHES
H DIM[ MIN | NOM | MAX | MIN | NOM [ MAX
E A | 050 | 055 | 0.60 [0.020 [0.021 [0.023
b | 017 | 022 | 0.27 [0.007 |0.009 |0.011
C | 008 [ 012 [ 0.18 [0.003 [0.005 [0.007
D | 150 | 1.60 | 1.70 [0.059 [0.062 [0.066
—>| < C E | 1.10 | 1.20 | 1.30 [0.043 |0.047 |0.051
e e 0.5 BSC 0.02 BSC
|$|0.08 (0.003)®|X |Y| L [ 010 [ 0.20 [ 0.30 [0.004 [0.008 [0.012
[He [ 150 [ 1.60 [ 1.70 [0.059 [0.062 [0.066
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5:
PIN 1. EMITTER 1 PIN 1. EMITTER 1 PIN 1. CATHODE 1 PIN 1. COLLECTOR PIN 1. CATHODE
2. BASE 1 2. EMITTER2 2. CATHODE 1 2. COLLECTOR 2. CATHODE
3. COLLECTOR 2 3. BASE 2 3. ANODE/ANODE 2 3. BASE 3. ANODE
4. EMITTER 2 4. COLLECTOR 2 4. CATHODE 2 4. EMITTER 4. ANODE
5. BASE 2 5. BASE 1 5. CATHODE 2 5. COLLECTOR 5. CATHODE
6. COLLECTOR 1 6. COLLECTOR 1 6. ANODE/ANODE 1 6. COLLECTOR 6. CATHODE
STYLE 6: STYLE 7: STYLE 8: STYLE 9: STYLE 10:
PIN 1. CATHODE PIN 1. CATHODE PIN 1. DRAIN PIN 1. SOURCE 1 PIN 1. CATHODE 1
2. ANODE 2. ANODE 2. DRAIN 2. GATE 1 2. NIC
3. CATHODE 3. CATHODE 3. GATE 3. DRAIN 2 3. CATHODE 2
4. CATHODE 4. CATHODE 4. SOURCE 4. SOURCE 2 4. ANODE 2
5. CATHODE 5. ANODE 5. DRAIN 5. GATE 2 5. N/C
6. CATHODE 6. CATHODE 6. DRAIN 6. DRAIN 1 6. ANODE 1

SOLDERING FOOTPRINT*

0.3
0.0118 | $
0.45
\ 0.0177
10 4
1.35 0.0394
0.0531
/
0.5 0.5

0.0197/0.0197

mm
SCALE 20:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SOT-553
CASE 463B-01
ISSUE B

NOTES:
1. DIMENSIONING AND TOLERANCING PER

A e ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS
L 3. MAXIMUM LEAD THICKNESS INCLUDES
LEAD FINISH THICKNESS. MINIMUM LEAD
| | THICKNESS IS THE MINIMUM THICKNESS
5 4 ) —f OF BASE MATERIAL.
E He MILLIMETERS INCHES
01 2 3 -Y- DIM| MIN | NOM | MAX MIN | NOM | MAX
L A | 050 055 | 0.60 0.020 | 0022 | 0.024
SRR - b | 017 022 | 027 0.007 | 0.009 | 0.011
o c | 008 0.13_|_0.18 0.003 | 0.005 | 0.007
> b seL < c D | 150 | 160 | 1.70 | 0.059 | 0.063 | 0.067
e |$|0.03 (0.003) @ | X |Y| E | 110 | 1.20 | 1.30 | 0.043 | 0.047 | 0.051
e 0.50 BSC 0.020 BSC
L[ o010 [ 020 | 030 0.004 | 0.008 | 0.012
He [ 150 [ 160 [ 170 0.059 | 0.063 | 0.067
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5:
PIN 1. BASE PIN 1. CATHODE PIN 1. ANODE 1 PIN 1. SOURCE 1 PIN 1. ANODE
2. EMITTER 2. COMMON ANODE 2. NIC 2. DRAIN 1/2 2. EMITTER
3. BASE 3. CATHODE 2 3. ANODE 2 3. SOURCE 1 3. BASE
4. COLLECTOR 4. CATHODE 3 4. CATHODE 2 4. GATE 1 4. COLLECTOR
5. COLLECTOR 5. CATHODE 4 5. CATHODE 1 5. GATE 2 5. CATHODE
STYLE 6: STYLE 7: STYLE 8: STYLE 9:
PIN 1. EMITTER 2 PIN 1. BASE PIN 1. CATHODE PIN 1. ANODE
2. BASE 2 2. EMITTER 2. COLLECTOR 2. CATHODE
3. EMITTER 1 3. BASE 3. N/C 3. ANODE
4. COLLECTOR 1 4. COLLECTOR 4. BASE 4. ANODE
5. COLLECTOR 2/BASE 1 5. COLLECTOR 5. EMITTER 5. ANODE

SOLDERING FOOTPRINT*

0.0'118 ¢
0.45
L 0.0177
o0
1.35 0.0394
0.0531

y

0.5 0.5

0.0197/0.0197

mm
SCALE 20:1 (inches)

*For additional information on our Pb—-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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D 3pPL

| ]0.08 (0.003)@ [x [ ]

e

STYLE 2:
PIN 1. ANODE
2. N/C

STYLE 1:
PIN 1. BASE
2. EMITTER
3. COLLECTOR

N

STYLE 3:
PIN 1. ANODE
2. ANODE

3. CATHODE 3. CATHODE

SC-89
CASE 463C-03
ISSUE C

/r\\

T SEATING
I_,' —1 PLANE

STYLE 4:
PIN 1. CATHODE
2. CATHODE
3. ANODE

CASERM

NOTES:
1.
2.
3.

DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETERS

MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

. 463C-01 OBSOLETE, NEW STANDARD 463C-02.

MILLIMETERS INCHES
| DIM| MIN | NOM | MAX | MIN | NOM | MAX
150 | 1.60 | 1.70 | 0.059 | 0.063 | 0.067
075 | 085 | 095 | 0.030 | 0.034 | 0.040
060 | 070 | 0.80 | 0.024 | 0.028 | 0.031
023 | 028 | 033 [ 0009 | 0.011 | 0.013
0.50BSC 0.020 BSC
0.53 REF 021 REF
010 [ 045 [ 0.20 0.006 | 0.008
030 | 040 [ 050 0.016 | 0.020
1.10 REF 043 REF
[ T 10°[ ——T ——T 10°
10°
0.067

S

0.004
0.012

»(Z =X~ TDO|O|(m(>

1.50 1.60 1.70 | 0.059 | 0.063

— G

RECOMMENDED PATTERN
OF SOLDER PADS

NOTE 5
NOTE 3

SOD-323
SC-76
CASE 477-02

4.

i

B |

>

SOLDERING FOOTPRINT*

0.63
0.025

1.60
}<— 0.063 _>{

2.85

0.112

NOTES:
ISSUE H I
3.

DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETERS.

LEAD THICKNESS SPECIFIED PER L/F DRAWING WITH
SOLDER PLATING.

DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.

. DIMENSION L IS MEASURED FROM END OF RADIUS.

NCHES
NOM

MILLIMETERS
MIN | NOM | MAX | MIN
0.80 | 0.90 | 1.00 |0.031 |0.035 [0.040
0.00 | 0.05 | 0.10 |0.000 |0.002 [0.004

=
=

MAX

0.15 REF 0.006 REF

0.25 | 0.32 0.4 10.010 |0.012 [0.016

0.089 | 0.12 [0.177 |0.003 |0.005 [0.007

1.60 | 1.70 | 1.80 [0.062 |0.066 |0.070

115 | 1.25 | 1.35 [0.045 [0.049 |0.053

rmuou32>|

0.08 0.003

230 | 2,50 | 2.70 |10.090 |0.098 [0.105

F

STYLE 1
PIN 1. CATHODE (POLARITY BAND)
2. ANODE

E2:
NO POLARITY

*For additional information on our Pb-Free strategy and soldering

http://onsemi.com
95

details, please download the ON Semiconductor Soldering and
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CASERM

TSOP-5

SOT23-5, SC59-5, SC-74A

CASE 483-02
ISSUEH

NOTES:

NOTE 5 D 5X 1.
T \‘\ :

DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
CONTROLLING DIMENSION: MILLIMETERS.

MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

5 M 4. DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH,
2X [™D[020 | T PROTRUSIONS, OR GATE BURRS.
10 5. OPTIONAL CONSTRUCTION: AN ADDITIONAL TRIMMED LEAD
K |<— IS ALLOWED IN THIS LOCATION. TRIMMED LEAD NOT TO
EXTEND MORE THAN 0.2 FROM BODY.
DETAIL Z
_,l‘_ MILLIMETERS
DIM[ MIN | MAX
A 3.00 BSC
DETAIL Z B 1.50 lBSC
Cc [ 090 | 1.10
_+_ J :IL -{/ D | 025 [ 050
Y G 0.95 BSC
SEATING } = H | 001 [ 010
]0.05 L H T PLANE J | 010 [ 026
K | 020 | 060
L | 125 | 155
[ 0° | 10°
s | 250 [ 3.00
SOLDERING FOOTPRINT
< 19,
0.074
0.95 _
0.037
2.4
‘ 0.094
1.0
0.039
f _,‘ }__ 07
0.028 SCALE 10:1 ( oo )
inches
SOP
CASE 484-01 NOTES:
ISSUE A 1. DIMENSIONS ARE IN MILLIMETERS.
_A- 2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 1994
H 3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
« > BURRS, MOLD FLASH OR GATE BURRS SHALL NOT EXCEED 0.15 PER SIDE.
o 4. DIMENSION K DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
100 —>» E INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 PER SIDE.
il Bl [-B-] 5. DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
T ZZ _F DAMBAR PROTRUSION SHALL BE 0.08 TOTAL IN EXCESS OF THE D
9 / Q' DIMENSION AT MAXIMUM MATERIAL CONDITION.
G | q F 6. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY.
K & ' 7. DIMENSION H AND J ARE TO BE DETERMINED AT DATUM PLANE H.
L L2 J
f MILLIMETERS
" { L_ D—J GAGE PLANE o N T MAX
WLEL: 8 o0 0%
! SECTION B-B B c | 110 | 165
D 16 PL REF 2 0_21 0_?1
[@[00 @ [c[¢G[*G] Yy s
B = N H | 480 | 498
T 1 J 6.00 BSC
B M K | 381 | 399
SEATING PLANE L | 0635BSC
] B Y T
f DETAIL E N 05| 8°
P [ 0318BSC
DETAIL E R 3.00 BSC

http://onsemi.com
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CASERM

NOTES:

1.

DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,

2. CONTROLLING DIMENSION: MILLIMETERS.
3.

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

. TERMINAL b MAY HAVE MOLD COMPOUND

MATERIAL ALONG SIDE EDGE. MOLD
FLASHING MAY NOT EXCEED 30 MICRONS
ONTO BOTTOM SURFACE OF TERMINAL b.

. DETAILS A AND B SHOW OPTIONAL VIEWS

FOR END OF TERMINAL LEAD AT EDGE OF
PACKAGE.

MILLIMETERS
DIM[_ MIN | MAX
A | 080 | 1.00
A1] 0.00 | 0.05
A3 | 0.20 REF
b [ 0.18 [ 0.30
D | 3.00BSC
D2| 245 [ 255
E | 3.00BSC
E2| 1.75 [ 1.85
e | 050BSC
K| 019TYP
L[ 035]045
L1] 0.00 | 0.03

SOLDERING FOOTPRINT*

< 2.6016 — ™

googg ‘

DFN10, 3x3
CASE 485C-01
ISSUE A
EDGE OF PACKAGE
[B] /
Gt S
L1
% DETAIL A
PIN1 Bottom View
REFERENCE & (Optional)
2X |1 015 | C EXPOSED Cu
TOP VIEW MOLD CMPD
x[S[oss]c | 1
C < A3
W DETAIL B (A3) l ’
71> A1 ]
$ v A DETAIL B
10x[[ 008 [ C - } Y seamna Side View
SIDE VIEW A1- (Optional)
<~——D2— DETAILA
10x L1 1@—'| I‘//—g\
; EEERHEHNEY]
E2
10X K—¢ l
1

—

10X b

0.10
0.05

NOTE 3

L

6

AlB] BotTOM VIEW

10X
0.5651

T

2.1746

1.8508  3.3048

1N
[

10X
0.3008

il

;

N
B -

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

QFN16, 4x4
CASE 485D-01
ISSUE O
xX-
(A]
@ NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
-Y- Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS.
[N] 3. DIMENSION D APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
B] FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED PAD
, AS WELL AS THE TERMINALS.
M) 0.25(0.010)| T MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
A 4,00 BSC 0.157 BSC
E 0.25(0010)| T B 4.00BSC 0.157 BSC
R C | 080 1.00| 0031 | 0.039
J D | 023 | 035 0009 | 0.014
E | 275 | 285 0108 | 0.112
N I 2 o SEATING F| 275 | 285 | 0108 | 0112
A 008 0.003)[T] T L H —T-] BLANE G [ 065BSC 0.026 BSC
K H | 138 | 143 | 0.054 | 0.056
J 0.20 REF 0.008 REF
< E > K | 000 [ 005 | 0.000 [ 0002
H L | 035 045 0.014 [ 0018
e M 2.00BSC 0.079 BSC
L~ e N 2,00 BSC 0,079 BSC
5 8 P | 138 [ 143 | 0.054 [ 0.056
U LT oI R | 060 080 [ 0024 | 0.031
T an de +
O O
B & F
1B 012 ¥
16| | 13
D NOTE 3 P-
[@]2 0100000 ®[T[X]Y]
QFN20, 4x4
CASE 485E-01
ISSUE O
X-
[A] NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
(M} Y14.5M, 1982.
Y- 2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION D APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM

A 0.25(0.010)] T
] 0250010 T

Rl J

N N

A 0080003 T] T K

LL . - ‘:@

UJOIGTTITT

o=
D NOTE 3 P-

1"

T 5

OOtig
anfmnna

1 15

l— T

anmnno

[@]2 0100009 ®[T[X]Y]

http://onsemi.com

FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED PAD
AS WELL AS THE TERMINALS.
MILLIMETERS INCHES

| DIM[ MIN [ MAX [ MIN [ MAX
A 4.00BSC 0.157 BSC
B 4,00 BSC 0.157 BSC
c | 080 ] 1.00 [ 0.031 | 0.039
D | 023 0350009 | 0014
E | 275 | 285 | 0108 | 0.112
F | 275 [ 285 [ 0108 [ 0112
G 0.50 BSC 0.020 BSC
H | 138 [ 143 | 0.054 | 0.056
J 0.20 REF 0.008 REF
K | 000 | 005 [ 0000 | 0.002
L[ 035 [ 045 ] 0014 [ 0.018
M 2.00BSC 0.079 BSC
N 2.00BSC 0.079 BSC
P | 138 [ 143 | 0.054 [ 0.056
R | 060 080 [ 0024 | 0.031




24-PIN MLF
CASE 485F-01
ISSUE O

2PL

S as[Tx

2PL

O 025|T|Y

il
Q/:

18

NOTE5 & 6 o L]
; | ©
6 [] IRE!
2PL §Z 2
Al 020]T[Y R - v
Al 0.20[ T| X
AB—
w1 !
/ NENE:
Ly
=T- 1 |JTQ0.05T
AE
AF 4PL \" K
4PL—l —>| AD |l NOTE 7
yuuuguy
_Ti —
\/ -
g S,
4 PL C
(@
—

10

D)
=

'T:UUUUUU

L
T AF apL —>

D NOTE 4

[d] @ 010@ [ T]x]Y]

'
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~

CASERM

ES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETERS
. DIE THICKNESS ALLOWABLE IS 0.305 MM

MAXIMUM (0.012 INCHES MAXIMUM).

. DIMENSION D APPLIES TO PLATED TERMINAL

AND IS MEASURED BETWEEN 0.20 AND 0.25 MM
FROM TERMINAL.

. THE PIN #1 IDENTIFIER MUST BE ON THE TOP

SURFACE OF THE PACKAGE BY USING
IDENTIFICATION MARK OR OTHER FEATURE OF
PACKAGE BODY.

. EXACT SHAPE AND SIZE OF THIS FEATURE IS

OPTIONAL.

. THE SHAPE SHOWN ON FOUR CORNERS ARE

NOT ACTUAL I/0.

. PACKAGE WARPAGE MAX 0.05 MM.
MILLIMETERS INCHES
| DM | WIN_ | MAX | WIN | mAX |
A 4.00 BSC 0.157 BSC
B 4.00 BSC 0.157 BSC
c| —— T 100 ---To0039
D [ 018 | 030 | 0.007 | 0.012
E 3.75BSC 0.148BSC
F 3.75BSC 0.148BSC
G 0.50 BSC 0.020BSC
H 2.00BSC 0.79BSC
K | 001 | 0.05 ] 0000 | 0.002
L | 030 ] 055] 0012 | 0.022
M - 12 ° - 12 °
N 2.00BSC 0.079BSC
P 1.88 BSC 0.074BSC
Q 0.50 DIA 0.020 DIA
R 1.88 BSC 0.079BSC
v 2.50 BSC 0.098 BSC
w 1.30BSC 0.051 BSC
Z 2.50 BSC 0.098 BSC
AA| 065 | 080 | 0.026 | 0.031
AB 0.20 REF 0.008 REF
AD 1.30BSC 0.051 BSC
AE | 013 | 023 | 0.005 [ 0.009
AF | 024 | 060 | 0.009 | 0.024
AG| 030 | 045 | 0012 | 0018




CASERM

QFN16, 3x3
CASE 485G-01
ISSUE C
NOTES:
l«— D2 1. DIMENSIONING AND
B TOLERANCING PER ASME
Y14.5M, 1994.
1ex L P 5 _’"El s EXPOSEDPAD 2 CONTROLLING DIMENSION:
< NOTE 5 - MILLIMETERS.
\ Uil LL| 3. DIMENSION b APPLIES TO
— Ln— PLATED TERMINAL AND IS
PIN 1 4 / 9 f MEASURED BETWEEN 0.25
AND 0.30 MM FROM
LOCATION ] ] E2 TERMINAL.
16x K ] E---—L 4. COPLANARITY APPLIES TO
—.,.le l THE EXPOSED PAD AS WELL
11N AS THE TERMINALS.
T N0inn 5. Lmax CONDITION CAN NOT
f VIOLATE 0.2 MM MINIMUM
Alots]c 16 13 iﬁgC;[lAGGBETWEEN LEAD TIP
TOP VIEW 16X b L— A
015|C MILLIMETER
& 010[C[A]B]  BoTTOM VIEW ol MIN T MAX |
0.05 | C| NOTE 3 A | 080 [ 1.00
A1] 000 | 0.05
A3 0.20|REF
(A3) l b | 018 | 0.30
©|010]C D | 3.00BSC
A D2 | 165 | 1.85
y i E 3.00|BSC
L
E2| 165 | 1.85
SEATING
16X PLANE e | 0.50BSC
SIDE VIEW A1 'If 0%(‘)*3'“620
X QFN32, 7x7
== CASE 485H-01
A > ISSUE O
l«— M —
NOTES:
(V-] 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
S— 2. CONTROLLING DIMENSION: MILLIMETERS.
5456565854 f 1 3. DIMENSION D APPLIES TO PLATED TERMINAL AND IS MEASURED
Susasasasy BETWEEN 0.25 AND 0.30 MM FROM TERMINAL TIP. DIMENSION L1
Gadudaduda N IS THE TERMINAL PULL BACK FROM PACKAGE EDGE UP TO 0.1
ananananan MM IS ACCEPTABLE. L1 IS OPTIONAL.
VAV i 4. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE
IF LY — B TERMINALS.
MILLIMETERS INCHES
DIM| MIN | MAX | MIN | mAX
A | 690 | 710 | 0.272 | 0.280
2PL B | 690 | 710 | 0.272 | 0.280
C | 080 | 1.00 | 0.031 | 0.039
O] 015 (0.006) | T D | 030 035] 0012 | 0.014
2 PL E | 565 | 595 | 0222 | 034
F | 565 | 095 0202 | 0.234
E 0.15(0.006) | T G 0.65BSC 0,026 BSC
H | 283 ] 298 [ 0111 | 0.117
J- J 0.25 REF 0.010 REF
21010 (0.004) | T ¢ K [ 000 ] 005 [ 0.000 [ 0.002
L | 035 [ 045 0014 | 0.018
| | y C SEATING M | 345 | 355 | 0.136 | 0140
o N [ 345 | 355 [ 0.136 | 0.140
| 0.08(0.003)| T K- T PLANE P | 283 | 298| 0411 | 0417
E
— H —>
L > | l«— G
1 32 25
JUdmygogg
T 18 O2a
O
O
=
F
g 4 L1
d P NOTE 3
8 17 + DETAIL H
_ N\
nonoonofn
9 6
D 32 PL NOTE 3—> [«— DETAIL H

[ ] 0100009 ®[T[x]Y]
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QFN32, 7x7
CASE 485J-02
ISSUE C

<« D2 —>

(eI~

f

9

o §

EXPOSED PAD

K
[ o

[NREQEQN]

e —

o

~ H5

Ts

svTT

o

ogoogpoooog

omnmononn

2f l

0 onnn

~loto|c

ofos]c]

TOP VIEW

(A3),

nn
32
b 32X NOTE3 —»

10 [C[A]B
$o10 |8|

0.05 | C BOTTOM VIEW

25

y

] 0.08 | C

SIDEVIEW AT

i
1

SEATING
PLANE

4.

CASERM

NOTES:
1.

DIMENSIONING AND

TOLERANCING PER ASME

Y14.5M, 1994.

. CONTROLLING DIMENSION:
MILLIMETERS.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS

MEASURED BETWEEN 0.25

AND 0.30 MM FROM

TERMINAL.

COPLANARITY APPLIES TO

THE EXPOSED PAD AS

WELL AS THE TERMINALS.

MILLIMETERS
MIN [ NOM [ MAX
0.800 [0.900 [1.000
0.000 [0.025 [0.050
0.200 REF
0.250 [0.250 [0.350
7.00 BSC
5.160 [5.260 [5.360
7.00 BSC
5.160 [5.260 [5.360

DIM

A
A1l
A3

oo

D2

m

E2

0.200 | -
0.300 [0.400 [0.500

r|X|(®

PIN 1
LOCATION

o

QFN48, 7x7
CASE 485K-02
ISSUE C

l«—— D2 —>]

3 24

wx} 1

N

2X

EXPOSED PAD
1.

i
TUOOO0O000

-

A

[ ox

w N

112

¥

goooo

(E]

ETT

E2

!

aononoonnononp

36

onnmo

0015 | C

~loo]c

2X
S000E
TOP VIEW
(A3)

3

S

1
!
ol

b 48X NOTE3

PO AlB]
005 |C BOTTOM VIEW

—

'

48 X

(0(0.08 (C

SIDEVIEW At

A
SEATING
PLANE
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NOTES:

DIMENSIONS AND
TOLERANCING PER ASME
Y14.5M, 1994.

. DIMENSIONS IN MILLIMETERS.
. DIMENSION b APPLIES TO THE

PLATED TERMINAL AND IS
MEASURED ABETWEEN 0.25
AND 0.30 MM FROM TERMINAL

. COPLANARITY APPLIES TO

THE EXPOSED PAD AS WELL
AS THE TERMINALS.

MIL
DIM| MIN

LIMETERS
NOM | MAX
A [ 0.800] 0.900] 1.000

A1 [ 0.000] 0.025[ 0.050

A3 0.200 REF

b | 0.180] 0.250] 0.300
D 7.000 BSC

D2 | 5.260 [ 5.360] 5.460
E 7.000 BSC

E2 | 5.260 ] 5.360] 5.460
e 0.500 BSC

K [0200] ———-] ———-
L [ 0.300] 0.400] 0.500




CASERM

PIN 1
IDENTIFICATION

~loto]c

r—|

oo o]
SEATING

PLANE

QFN24, 4x4
CASE 485L-01
ISSUE O

NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME

Y14.5M, 1994.
2.
3.

FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED PAD

AS WELL AS THE TERMINALS.

MILLIMETERS
| DM[ MIN | MAX
A | 080 | 1.00
Al | 000 | 005
A2 | 060 | 0.80

A3 0.20 REF
b [ 023 [ 028
D 4.00BSC
D2 [ 270 [ 290
E 4.00BSC
E2 [ 270 [ 290
e 0.50 BSC
L| 035 045

QFN52, 8x8
CASE 485M-01
ISSUE A

SEATING PLANE

1N

D2

14 26

OOooooogoooooyg

_T13

52X L

Ooooo0Qgooooong

annonoanoonon

27

39

52X K

Lj
LE
$_g

52

Slem

52X b NOTE3

0.10 [c|A|B]
®oss[C
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NOTES:

1.

2.

3.

DIMENSIONING AND TOLERANCING
PER ASME Y14.5M, 1994.
CONTROLLING DIMENSION:
MILLIMETERS

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED
BETWEEN 0.25 AND 0.30 MM FROM
TERMINAL.

. COPLANARITY APPLIES TO THE

EXPOSED PAD AS WELL AS THE
TERMINALS.

MILLIMETERS
| DIM[ MIN_| MAX
A | 080 [ 100
A1 | 000 | 005
A2 | 060 | 080
A3 | 0.20RREF
b [ 018 [ 030
D 8.00 BSC
D2 | 650 | 6.80
E 8.00BSC
E2 | 650 | 6.80
e 050 BSC
K[ 020 ——

L 0.30 0.50

CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM



~|o10lc

A2

] 0.08|C

,—>
2

A3
REF

QFN12, 3x3
CASE 485N-01
ISSUE O

5

(101 1

NOTE 3

SEATING
PLANE

12

10

I_IHI_I__‘[ <

CASERM

NOTES:

1. DIMENSIONING AND
TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING DIMENSION:
MILLIMETERS.

. DIMENSION b APPLIES TO
PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25 AND
0.30 MM FROM TERMINAL.

. COPLANARITY APPLIES TO THE
EXPOSED PAD AS WELL AS THE
TERMINALS.

N

w

o~

MILLIMETERS
DIM| MIN MAX
A 0.80 1.00
A1 | 0.00 0.05
A2 | 065 0.75
A3 0.20 REF

b | 020 [ 030
D 3.00 BSC

D2 [ 150 [ 1.80
E 3.00 BSC
E2 | 150 | 1.80
e 0.50 BSC
K| 020 | ——

L | 035 | 045

PIN ONE REFERENCE

(B

2X
alois|c
2X
ofoss|c
slon]c] | y
A2 { A
A O-0
20x| [ 0.08 | C T A3 _TM T

QFN20, 2.5x4.5
CASE 485AA-01
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ISSUE A
—» D2 j=—
1 —-! 5—@
20x L 9_| L_| | -
] (- 1
] E—{
N ,H
] =] E2
_L:I (-
] (-
20X b ]_3 0 C \ K
=) e =ox
$o.1o cla|B| 2 nin
0.05 | C| NoTE 3 1
SEATING
PLANE

NOTES:

1. DIMENSIONING AND
TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING
DIMENSION:
MILLIMETERS.

3. DIMENSIONS b APPLIES
TO PLATED TERMINAL
AND IS MEASURED
BETWEEN 0.25 AND 0.30
MM FROM TERMINAL.

4. COPLANARITY APPLIES
TO THE EXPOSED PAD

AS WELL AS THE
TERMINALS.
MILLIMETERS
| DIM[ MIN [ MAX
A | 080 | 1.00
Al 000 | 005
A2 065] 075
A3 0.20 REF
b | 020 030
D 2.50 BSC
D2 08 [ 115
E 450 BSC
E2 [ 285 [ 3.15
e 0.50 BSC
K| 020 -—-
L[ 03 [ 045




CASERM

>—Alg,

PIN ONE
REFERENCE

%

|

2x | 015 | C

S 015]C
zlo|c| |

(A3) l

A2
B

A

1x [|oos|c| T

Al1-

DFN10, 3.5x3
CASE 485AB-01

ISSUE

10X LL

(0]

(«—— D2 —>

EREgiigiigy

t

'

E2

10X K}_

t
0 e

:g_lj_[%
—»I L— b 10x

NOTES:

1. DIMENSIONING AND
TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING
DIMENSION:
MILLIMETERS.

3. DIMENSION b APPLIES
TO PLATED TERMINAL
AND IS MEASURED
BETWEEN 0.25 AND 0.30
mm FROM TERMINAL.

4. COPLANARITY APPLIES
TO THE EXPOSED PAD
AS WELL AS THE
TERMINALS.

MILLIMETERS

0.10

AlB] A

DIM| MIN MAX
0.80 1.00

&

0.05

NOTE 3 A2

A1 | 000 | 005
060 | 080
A3 0.20 REF
018 | 030
350 BSC
D2 | 250 [ 280
3.00BSC
E2| 155 | 1.85
0.50 BSC
020 [ -
035 | 045

o (o

m

—|x|®

TOP VIEW

!

"
(A3)_T 1 T

SIDE VIEW

QFN16, 5x5
CASE 485AC-01

ISSUE

0]

<— D2—>
~e]
i

—

ay 4
E2

[0

Y

16 XK

SEATING
PLANE

—
—

—

-
0O

0ina

—16—H<—1ex b

0.10[c|A|B|
i 0.05|C| noTE3

e]

BOTTOM VIEW
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NOTES:

1. DIMENSIONING AND
TOLERANCING PER ASME
Y14.5M, 1994.

2. CONTROLLING DIMENSION:
MILLIMETERS.

3. DIMENSION b APPLIES TO
PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM FROM
TERMINAL.

4. COPLANARITY APPLIES TO
THE EXPOSED PAD AS
WELL AS THE TERMINALS.

MILLIMETERS
DIM[ MIN | MAX
A | 080 [ 1.00
A1 000 | 005
A2 065 | 075
A3 0.20 REF

025 | 035
5.00 BSC

D2 | 255 [ 285
5.00 BSC

E2| 255 | 285
0.80 BSC

0.20 |
035 |

O |o

0.75

- |x|[e




6-PIN, BT QFN
CASE 485AD-01
ISSUE O

CASERM

E] NOTES:

Sl on]c] F-O—p-a 1-

<[m]

PIN ONE_/.

2.
3. COPLANARITY APPLIES TO THE EXPOSED

DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETERS.

PAD AS WELL AS THE TERMINALS.

MILLIMETERS|
LOCATION o LMETER
A [0.450 0550
A3| 0.150BSC
nn D | 1.500BSC
v D1 | 1.000 BSC
E | 1.000BSC
wlofanle] == i o
L [0.250 [0.350
(A3) L1 [0.300 [0.400
k | 0.300BSC
0.0 [c|A|B]
G} 0.03 [C
QFN16, 3x3
CASE 485AE-01
ISSUE O
NOTES:

PIN 1
LOCATION

_LU
T

16X L 1
NOTE 5

(e]

/

©

1. DIMENSIONING AND

TOLERANCING PER ASME
Y14.5M, 1994.

EXPOSED PAD 2. CONTROLLING DIMENSION:
MILLIMETERS.
3. DIMENSION b APPLIES TO

%
N

PLATED TERMINAL AND IS

+ MEASURED BETWEEN 0.25
E AND 0.30 MM FROM TERMINAL.
2 4. COPLANARITY APPLIES TO THE

(g Uyt
*
1]

~dn

0015 | C

Alus[c

~]ot0]c

]
]
|

TOP VIEW 16X b —1i| |<—

Pyl c[A[B] BorTOMVIEW
0.05 | C| NnOTE 3

(A3) l

—D—D—D—CI=‘—+—A

T T T I SEATING
SIDE VIEW A1 PLANE
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EXPOSED PAD AS WELL AS
THE TERMINALS.

5. OUTLINE MEETS JEDEC
DIMENSIONS PER MO-220,
VARIATION VEED-6.

MILLIMETERS
DIM| MIN [ NOM | MAX
A | 0.800 | 0.900 | 1.000
A1 0.000 | 0.025 [ 0.050
A3 0.200 REF
b [ 0.180 [0.250 [ 0.300
D 3.00 BSC
D2 [ 1.250 | 1.40 [ 1.550
E 3.00 BSC
E2 [ 1.250 | 1.40 [ 1.550
e 0.500 BSC
K 0200 | ——— [ ——
L | 0.300 | 0.400 | 0.500




CASERM

PIN ONE —\
LOCATION

>—A]

o

24

2X D) 015 | C

2| 010|C

TOP VIEW

!
1

(A3)

QFN32, 5x5
CASE 485AF-01

wx}

SSUE O

l«— D2 —>

=
o

T

1
32
32xb

9
TOUOooo

EXPOSED PAD

17 FSEX

8

ao0f

E2

Yk

-

0.

10(C[A

B

0.05

C

32X({O| 0.08 |C

g o

[
SIDE VIEW A1~

SEATING
PLANE

!
:

BOTTOM VIEW

NOTES:
1

. DIMENSIONS AND
TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING DIMENSION:
MILLIMETERS.

. DIMENSION b APPLIES TO
PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM TERMINAL

. COPLANARITY APPLIES TO
THE EXPOSED PAD AS WELL
AS THE TERMINALS.

[ MILLIMETERS

| DIM[_MIN [ NOM [ MAX
A | 0.800] 0.900] 1.000
A1 0.000] 0.025] 0.050
A3 0.200 REF
b [ 0.180] 0.250] 0.300
D 5.00 BSC
D2 | 3.500 3.650] 3.800
E 5.00 BSC
E2 | 3.500] 3.650] 3.800
e 0.500 BSC
K [0200] ——-] ——
L | 0.300] 0.400] 0.500

PIN ONE
REFERENCE

2X

O 015 |C

X

N

~lot0]c

TOP VIEW

r49y

-

2X

Ao

o I
SIDE VIEW

Iy

A1l

WDFN12, 3x1
CASE 485AG-01

12XL1

SSUE A

, [e] 10x

INEEREERY

:IETf

'1_

|
Ooannn

SEATING
PLANE

12

_>| L_7 12xb

&

0.10

Alg]

BOTTOM VIEW

0.05

C
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NOTE 3

NOTES:

1.

DIMENSIONING AND
TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING

DIMENSION: MILLIMETER.

. DIMENSION b APPLIES TO

TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM FROM
TERMINAL.

. COPLANARITY APPLIES TO

THE EXPOSED PAD AS
WELL AS THE TERMINALS.

MILLIMETERS|
|DIM| MIN | MAX
A 070 0.80
A1 000 [ 0.05
A3| 0.20 REF
b | 018 [ 0.30
D 3.00 BSC
E 1.00 BSC
e 0.50 BSC
L [ 020 [ 040




CASERM

DFN10, 3x3
CASE 485AH-01
ISSUE O
NOTES:
«—— D —»b—@ B] —> D3 = b 1. DIMENSIONING AND TOLERANCING PER
e D2 ASME Y14.5M, 1994.
L 2. CONTROLLING DIMENSION: MILLIMETERS.
10X B [e] & 3. DIMENSION b APPLIES TO PLATED
1 TERMINAL AND IS MEASURED BETWEEN
|_| |_ |_J_|_ 0.25 AND 0.30mm FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED
T am T PAD AS WELL AS THE TERMINALS.
MILLIMETERS
PIN ONE y E E2 DIM [ MIN | NOM | MAX
A | 08 | 090 | 1.00
REFERENCE | / J ¢ ¢ At | 000 | 003 | 005
— A3 0.20 REF
/i T 10 b | 018 [ 025 [ 030
2Xx O] 015 (C 10X K 10 6 D 3.00BSC
i b 10x D2 | 1.10 I 1.20 I 1.30
D3 | 065 | 075 | 085
x Em c Hi— |« 0101 C A| B| 3 ls.oosscl
~lo0]|cC A3+ l & 0.05 | C| NoTE3 P I -
: | K 0.21 I —— I ——
Yy A L | 030 | 040 | 050
10X I_l—l_m_l—\_l—\_ﬁ 1 H 0.45 REF
oo |c R
s
QFN48, 7x7, 0.5P
CASE 485AJ-01
ISSUE O
IEl E] NOTES:
1 1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
PIN 1 A 3. DIMENSION b APPLIES TO THE PLATED
LOCATION TERMINAL AND IS MEASURED ABETWEEN
0.15 AND 0.30 MM FROM TERMINAL TIP.
4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.
(E] MILLIMETERS
|DIM| MIN [ MAX
A | 080 [ 1.00
2X [ ] L A1] 0.00 | 0.05
D015 | C f A3| 0.20 REF
DETAILA b [ 020 [ 030
2X OPTIONAL CONSTRUCTION [?2 52‘30 |B§go
Sfoss[c]  Topview sons LA
|_|_|_| (A3)~ e | 050BSC
// 0.05|C i K| 020 [ ——
A L | 030 [ 050
A
SOLDERING FOOTPRINT*
NOTE 4 2X
SIDE VIEW I PLANE 5.20
DETAILA K goooooooooop
1= =
c c
s | ca
s | ca
c c
| | =
T — = 2x7.30
a8x =2 =
E2 063 = =
& = =
=
2 | 000000000000
i 1B , % ) 48X | _’I |<_
B | 0.30 0.50 PITCH
48 ' 37
L | ;‘_—>”<— 48X b DIMENSIONS: MILLIMETERS
a8x L— [e}—
< 0.10 (C A| B| *For additional information on our Pb-Free strategy and soldering
' & 0.05 | c| noTE 3 details, please download the ON Semiconductor Soldering and

BOTTOM VIEW
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Mounting Techniques Reference Manual, SOLDERRM/D.



CASERM

QFN40, 6x6, 0.5P
CASE 485AK-01

ISSUE A
NOTES:
«—— [D] [B] 1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSIONS: MILLIMETERS.
PIN ONE —\f 3. DIMENSION b APPLIES TO PLATED
LOCATION TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30mm FROM TERMINAL
4. COPLANARITY APPLIES TO THE EXPOSED
/ PAD AS WELL AS THE TERMINALS.
4 (E]
MILLIMETERS
2X DIM| MIN [ MAX
A | 080 | 1.00
o015 | C Al| —— [ 005
o A3 0.20|REF
b | 0.18 | 0.30
E c TOP VIEW D | 6.00BSC
’ D2 | 245 | 2.65

D3 3.10 3.30

21010 |C (A3)+ l D4 | 1.70 | 1.90

D5 0.85 1.05

|—n—n—n—n—n—n—n—n—n—n—l—— A E 6.00 BSC

_\ E2 1.80 2.00

SIDE VIEW 1] ARFART
4 C

OTE SEATING E4| 215| 235
PLANE e 0.50 BSC
G2 | 210 | 2.30

4

<— D3 —> G3 G3| 230 250
K 0.20 —
r aox L » . — G2 D5 =1, . L | 030] 050
COOOOoTTTE ], [ G2 UOOOIOTOT ]
= g2 104 21
; | W= = :,—‘ d
E4 = [= B [=
5 g v Sl g ~E2
O ]
Y - [ —17 ] %
= d = d
= IE = E 30
E3— 1_%|:|.|:|.|:|.['p;fp.|:|.|:|.|:|.g|1_°" 63 g2 'O 000 ARAE
4 [Nl 4 i
el |b= K->I < | D4
o2 < 40X b D2 G3
& 010/ C|A | B | AUXILIARY
BOTTOM VIEW 0.05| C| NOTE3 BOTTOM VIEW
SOLDERING FOOTPRINT
6.30 >
0.72-> |= 262> 1.86
| > =072
1y
092 (L pOOOOppOOd Jorz
o =
158 5 =1.96
o oy [gﬁ%H
6.30 = =
: T ] B
231 g = s0x
. 0 0
0.30
a a
i o o |
gooooao IIJ ?
. 40X
B 0.58

— 3.26 —>

DIMENSIONS: MILLIMETERS
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PIN 1
LOCATION ™

e

2X|M] 0.15 | C
x|0]o015]c TOP VIEW

»lo10(C (A3)

CASERM

QFN14, 3.5x3.5, 0.5P
CASE 485AL-01
ISSUE O

EDGE OF PACKAGE NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.

L
L
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
L1 0.15 AND 0.30 MM FROM TERMINAL TIP.
4. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

77N \

{1 1

oles]c] ) J
NOTE 4 /SIDE VIEW Al

DETAIL B
DETAILA «—D2—>
—
v 7
(u } L
e’

14X K

14X LJ
¥

—

m
N

l—

Monnm ¢

Uy

T

DETAIL A DETAILA |
OPTIONAL PIN OPTIONAL PIN | MILLIMETERS
CONSTRUCTION CONSTRUCTION | DIM| MIN | MAX |
A | 080 | 1.00
A1 0.00 | 0.05
A3| 0.20 REF
b | 018 [ 0.30
D | 350BSC
EXPOSED C MOLD CMPD D2| 1.90 | 215
E | 350BSC
E2| 1.90 [ 2.15
e | 050BSC
- 3 e2 1.50 BSC
l K] o020 [ ——-
DETAIL B L | 030 ] 050
A OPTIONAL PIN L1] 0.00 [ 003
CONSTRUCTION
T I SOLDERING FOOTPRINT*
sEe TN
3.80
14X 0.63 14x
I:l I:l [ 0.36
T  — —
— — l
2x 212 £33 |
l — =
" ] - 0.50
m EI PITCH

|<—>|— 1.50 PITCH

! ——I < 1axb
o010

BOTTOM VIEW

DIMENSIONS: MILLIMETERS

0.05

*For additional information on our Pb-Free strategy and soldering
C|notE3 details, please download the ON Semiconductor Soldering and

Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

QFN32, 5x5, 0.5P
CASE 485AM-01
ISSUE O

i

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.

. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM TERMINAL

. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

PIN ONE T\

LOCATION ; E I

[ mLLMETERS

DIM| MIN | NOM | MAX

A | 0.800 | 0.900| 1.000

M ——p—o]

A1 | 0.000 | 0.025| 0.050

2X|™D| 015 | C TOP VIEW A3 0.|200 RE||:
b | 0.180 | 0.250| 0.300

2x 015 | C D 5,00 BSC

D2 [ 2.100 [ 2.200] 2.300

32Xb4>||<—_>§ i

N AlB] o

0.05 | C | NOTE 3
BOTTOM VIEW

(A3)- E 5.00 BSC
| 010 | C l E2 | 2.100] 2.200] 2.300
| _l_ A e 0.500 BSC
L K 1,000 REF
32X || 0.08 | C SIDE VIEW A1~ T _— L [ 0.300] 0.400] 0.500
PLANE SOLDERING FOOTPRINT*
32X L—> EXPOSED PAD e—— 530 —>
~ D2~ K32x 2.30—>
9 , 16 2.
Oomox __L 30X i
o= g7 o63__—L 0O000O0ODO
O
3 ERL! =
] O E2 T
B = Y g
=
1B =M = 2.30 5.30
[nnonnnnn | = |
32 25 O
O
1]

[
[
a

o
HV)
©

O
=
]
O
O
=
oomp v
28X
—>{ = 0.50 PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

SON-8
X- CASE 486-01
< A — ISSUE O

.
{

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETERS.

. DIMENSION D APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED PAD
AS WELL AS THE TERMINALS.

5. TAB SUSPENSION LEADS HAVE V,,, VOLTAGE

Cc
LEVEL. (THEY ARE CONNECTED TO THE
1 o] 010 (0'004) REVERSE SIDE OF THIS IC). DO NOT CONNECT
-T-| seaTinG TO OTHER WIRES OR LAND PATTERNS.

PLANE

T

EN

MILLIMETERS INCHES
MIN | MAX [ MIN [ MAX
270 | 310 | 0.106 | 0.122
260 | 3.00 | 0.102 | 0.118
— | 090 [ -] 003
020 | 040 | 0.008 | 0.016
0.20 REF 0.008 REF
048 TYP 0.019TYP
0.65 TYP 0.026 TYP
008 | 018 | 0.003 [ 0.007
280 | 320 | 0.110 [ 0.126

=
=

l—xo'nrncnm>|

D s pL—>

|| 0.10 (0009 ®|T| x| Y]
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110



<——-D———+r——[]IB

PINONE |
REFERENCE

A\

2x (] 010 (C

2x 0.10 | C

TOP VIEW

=
~loto0]c

DETAIL B A3 l

v A

0.08 | C|

0.10
0.05

Al B]|b1
NOTE 3

C

Al-
SIDE VIEW

i

7«—— DETAILA
| — & D2

HEU
|

N\
(L1

o

6X L

"l

DFN6, 2x2.2
SC70-LLS
CASE 488-03
ISSUE G

W/

EDGE OF PACKAGE

C

P
L1]

MOLD CMPD

>

DETAIL A
Bottom View

(Optional)

EXPOSED Cu

C
P

A

T
s

Al 8]

BOTTOM VIEW

NOTE 3

g
g

DETAIL B
Side View
(Optional)

CASERM

NOTES:

1.

w N

o o s

DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30mm FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

. TERMINAL b MAY HAVE MOLD COMPOUND

MATERIAL ALONG SIDE EDGE.

. DETAILS A AND B SHOW OPTIONAL VIEWS

FOR END OF TERMINAL LEAD AT EDGE OF
PACKAGE AND SIDE EDGE OF PACKAGE.

MILLIMETERS
DIM MIN NOMm MAX
A 0.80 0.90 1.00

Al 0.00 0.03 0.05

A3 0.20 REF

b | 020 [ 025 [ 030

b1 | 030 [ 035 | 040

D 2.00 BSC

D2 | 040 | 050 | 060

E 220BSC

e 0.65 BSC

L | 030 | 035 | 040

L1 [ 000 [ 005 | 010

SOLDERING FOOTPRINT*

||

-

0.50
0.020

0.65
0.025

[
o I

0.016

A
3

N
L

0.50 /JZ

0.020

[ENQ RN NN

1.9

l«— —
0.075

[EREEREEE|
RN BN R

0.65
0.025

SCALE 10:1

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

DFN6, 5x6
SO-8 FL
CASE 488AA-01
ISSUE C

o
1 2 3 4
TOP VIEW
// 0.10 |C /_\ l
£=U= A
Slane
SIDE VIEW DETAIL A
sXx b
@ 010 [ClA 8]
005 |c| L
1 .
[ ) [ )
K
Fil I
L=y = T
E2
L M
T 6 5 T
G D2
BOTTOM VIEW
STYLE 1:
PIN 1. SOURCE
2. SOURCE
3. SOURCE
4. GATE
5. DRAIN
6. DRAIN

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION D1 AND E1 DO NOT INCLUDE
MOLD FLASH PROTRUSIONS OR GATE
BURRS.

MILLIMETERS
DIM[ MIN | NOM | MAX
A | 090 [ 100 110
A1 | 0.00 —— | 005
ax b | 033 | 041 | 051
0 c | 023 | 028 033
D 515 BSC
D1 | 450 I 490 | 5.10
D2 | 350 | -—— | 422
Al E 6.15 BSC
E1 | 550 | 580 | 6.10
E2 | 345 | ——— | 430
NG P
N— G | 051 [ 061 ] 071
3x K | 051 [ [p—
> I SEATING L | o051 ] 061 [ 071
PLANE L1 0.05 0.17 0.20
M | 300 | 340 | 3.80
DETAIL A o T 0 T 120
SOLDERING FOOTPRINT*
3X ax
1.270 0.750
ax
—1.000
I §
P N
0.965
A A Y
1.330 2X
0.905
2X )
0.49 - 4.530
2
8.200 0.475
B A L A
2X A
->|1.530
l«———4.560 ——>

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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PLLP-12
CASE 488AB-01
ISSUE C

2| 010

sEqme

CASERM

NOTES:
1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.
2. DIMENSIONS IN MILLIMETERS.
3. COPLANARITY APPLIES TO THE LEAD,
DIMENSION B, AND EXPOSED PAD.

B]
@+ B —
r—@ MILLIMETERS
— DIM| MIN [ MAX
y A | 1.750 | 1.950
J A1 | 0.000 [ 0.050
PIN ONE [E] A3 | 0.254 REF
LOCATION b [ 0.400 [ 0.600
D 9.000 BSC
E 9.000 BSC
- e 1.270 BSC
D2 | 5.400 | 5.600
ax _/ »l<— (A3) E2 | 7.400 | 7.600
A1 K 0.850 REF
Em | Al L [ 0.850 [ 0.950
TOP VIEW SIDE VIEW SOLDERING FOOTPRINT*
< D2 - 9.305 >
e— 12X K 5.652 sl 12X
1°X|E| ' <— 12X L 1.054 ,,
L}EE. = , ¥ 0.551
- R ]
=cs 9 E2 A
[=
ez F ] = =
. 5 — —
12X b J— 7.652
010 @[ C[A|B 1270 PITCH  PINT. OVLO
¢ UVLO
2.
005 ® | C (- 3. ENABLE/TIMER
— = 4. GND
BOTTOM VIEW ) . GURRENT LiMIT
Dimensions in mm 4 E%WER Goop
*For additional information on our Pb-Free strategy and soldering 18- gg:un CE
details, please download the ON Semiconductor Soldering and 11. SOURCE
Mounting Techniques Reference Manual, SOLDERRM/D. 12. SOURCE
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CASERM

THERMAL #1
INDEX AREA

PLLP-32
CASE 488AC-01
ISSUE A

ax E 0151C TOP VIEW
2lo0]c] | A3
Ay
? A1 SIDE VIEW T%, ‘EIM
D2 D1
010 @|c|Aa[B] JF1 F2 F1
s @c “j K
9 10|11 12{13 1415 1 ¢
32Xb1 F;i’ NNL E5
7 I 18
NN\
NN
¢ T = N Q 53 2x H
) Y !$ lm \{\ n : §ST
L3L2 _T = NN )
32 81 30 28 27 p6 25
L1 LT -—33 | LEE_
- J <—|<— G —» «— L

«— D5 —>

BOTTOM VIEW

http://onsemi.com

14

NOTES:

1.

2.

3.

DIMENSIONING AND TOLERANCING
PER ASME Y14.5M, 1994.
CONTROLLING DIMENSION:
MILLIMETERS.

DIMENSION b APPLIES TO METALLIZED
TERMINAL AND IS MEASURED
BETWEEN 0.25 MM AND 40 MM FROM
TERMINAL TIP

. UNILATERAL COPLANARITY ZONE

APPLIES TO THE EXPOSED HEAT SINK
SLUG AS WELL AS THEIR TERMINALS.

MILLIMETERS
|DIM[ MIN [ NOM [ MAX
A [ 1.750 | 1.850 | 1.950
A1[0.000 | ——— [0.050
A3 0.254 REF
b [ 0.350 [0.400 [ 0.450
D 9.000 BSC
D1 [ 5987 |6.087 | 6.187
D2 | 1.924 | 2.024 | 2.124
D3 | 2.713 | 2.813 | 2.913
D4 | 1584 | 1.684 | 1.784
D5 | 3.547 | 3.647 | 3.747
E 9.000 BSC
E1 | 4472 | 4572 | 4672
E2 [ 0638 | 0.738 | 0.838
e 0.800 BSC
F1 1.500 REF
F2 | 1.324 | 1.424 | 1524
G | 2.700 | 2.800 | 2.900
H 2.000 REF
J 1.016 BSC
K 0.381 REF
L [0.500 [0.600 | 0.700
L1 [ 0062 [0.162 | 0.262
L2 [ 0.760 | 0.770 [ 0.870
L3 [ 0.281 |0.381 | 0.481




PIN ONE
LOCATION

2X D[ 015 | C

TOP VIEW

MEOEL
ot (e

28 X
] 0.08 | C
SEATING PLANE

D

SIDE VIEW

QFN28, 7x7
CASE 488AD-01
ISSUE O

CASERM

NOTES:
1. DIMENSIONING AND
TOLERANCING PER ASME

Y14.5M, 1994.
2. CONTROLLING DIMENSION:

010 (C

guuudguyg

N\

nnnonnn
H

n

MILLIMETERS.

3. DIMENSION b APPLIES TO
PLATED TERMINAL AND IS
MESURED BETWEEN 0.25
AND 0.30 MM FROM
TERMINAL.

. COPLANARITY APPLIES TO
THE EXPOSED PAD AS
WELL AS THE TERMINALS.

.

0.05|C

ConNnonnonon

28

22

BOTTOM VIEW

MILLIMETERS
MIN [ MAX
0.80 | 1.00
0.00 | 005
0.20 REF
025 [ 0.35
7.00 BSC
5.40 | 5.60
7.00 BSC
5.40 | 5.60
0.80 BSC
0.30 | 050
020 [ ———-

DIM

= [@m|Q (o= |B|Z >

PIN ONE _

REFERENCE

o [[05]5

»010|C

<~— ] —p—1A]
B]

1
I

TOP VIEW

DETAIL B]

l

|
ex|] 008 C A1_T

SEATING

(A3)] %
SIDE VIEW A1l

DFN6, 3x3
CASE 488AE-01
ISSUE B

EDGE OF PACKAGE

i

DETAILA
BOTTOM VIEW

EXPOSED Cu
MOLD COMPOUND

\

X
}m

PLANE DETAIL B
SIDE VIEW
-~— D2
l 1] DETAIL A
/
sy )5
6x L f

ex K

E2

'
[0 [1 1
° —>||<4—6XbN0TE3

e

BOTTOM VIEW

Alg)

0.10| C
& 0.05|C

http://onsemi.com
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NOTES:
1

. DIMENSIONS AND TOLERANCING PER

ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3.

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

. TERMINAL b MAY HAVE MOLD COMPOUND

MATERIAL ALONG SIDE EDGE. MOLD
FLASHING MAY NOT EXCEED 30 MICRONS
ONTO BOTTOM SURFACE OF TERMINAL b.

MILLIMETERS|
| DIM[_MIN | MAX
A | 080 | 1.00
A1 0.00 | 0.05
A3 020 | 0.25
b | 018 | 0.30
D | 3.00BSC
D2 [ 2.25 [ 255
E | 3.00BSC
E2| 155 | 1.85
e | 065BSC
K] 020 [ ——-
L | 030 | 050
L1 0.00 [0.021




CASERM

DFNS8, 4x4
CASE 488AF-01
ISSUE B NOTES:
1. DIMENSIONS AND TOLERANCING PER
~— (D] —’b—@ ASME Y14.5M, 1994.
8x L il 2. CONTROLLING DIMENSION: MILLIMETERS.
B] 8X K—>| |-— 3. DIMENSION b APPLIES TO PLATED
PIN ONE TERMINAL AND IS MEASURED BETWEEN
IDENTIFICATION ! 1, l 0.25 AND 0.30 MM FROM TERMINAL.
‘o sp 3 4. COPLANARITY APPLIES TO THE EXPOSED
] [= D2 PAD AS WELL AS THE TERMINALS.
(E] l = MILLIMETERS
=l DIM[_ MIN | MAX
2X [ 0.15( C l } 5 4 T A | 080 | 1.00
A1] 0.00 | 005
b sxNoTE 3 —> E2 = le] A3 O.20|REF
1 Al B b | 025 035
ax [ o35] o] TOP VIEW pruycial s oz Lo
005|C| BOTTOM VIEW D2 [ 1.91 [ 2.21
E | 4.00BSC
E2| 209 [ 2.39
SOLDERING FOOTPRINT* ; O%SOFSC
2 1010|C l L 430 | L [ 0.30 [ 0.50
A .
o« [S[om[ o] o
_ <—— 2.39 —> — 0.
SEATING Al (A3) 39 0.63
PLANE SIDE VIEW
"] u
T (I
I J( — 0.80
PITCH
8x | | I ]
0.35 — }]
| [ E— { ______ Z|,_V '
DIMENSIONS: MILLIMETERS 2.75—
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
QFN40, 7x7
CASE 488AG-01
ISSUE O
b—@ NOTES:
< D2 — >t EXPOSEDPAD "4 5 MENSIONS AND
TOLERANCING PER ASME

)

PIN ONE —\
LOCATION %

/7,

(E]

2X|2| 015 | C
ofos[c
2| 010|C

2X

TOP VIEW

(A3)

L
40 x1 1 ; 20

[ aox

4

OTUO0OUUOU0
T 10

o1

E2

gooonouoooo

1

anoonononnonnn

.

nnnnnnnnnd

40 I Y
wxb —=) > e

0.10|C
0.05|C

BOTTOM VIEW

Alg|

¢

a0Xx|ON| 008 |C

SEATING PLANE

[
SIDEVIEW  A1-

!
'L
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Y14.5M, 1994.

. CONTROLLING

DIMENSIONS: MILLIMETER.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM TERMINAL

. COPLANARITY APPLIES TO

THE EXPOSED PAD AS
WELL AS THE TERMINALS.

MILLIMETERS
| DIM[_ MIN_| MAX
A | 0.80 | 1.00
A1] 0.00 | 005
A3 | 0.20 REF
b | 018 [ 0.30
D | 7.00BSC
D2| 550 [ 570
E 7.00 BSC
E2 | 550 [ 5.70
e 0.50 BSC
L | 030] 050
k [ 020 ——-




QFN16, 3x3
CASE 488AK-01
ISSUE O

~ D2

A] —>]
i N:)?I'):E 5L 1 5 _>! !-.B_El EXPOSED PAD
N UG
R I =

16X K—¢ 1

—f_ 16I_II_II_II1_I3
16Xb—>| L—

010|C|A[B]  BoTTOM VIEW
0.05 | C| noTE 3

PIN 1
LOCATION

Uyl

TOP VIEW

@

@
A

16 X e \

S[ow]o e

SIDE VIEW A1l

CASERM

NOTES:
1. DIMENSIONING AND

TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING

DIMENSION: MILLIMETERS.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM FROM
TERMINAL.

. COPLANARITY APPLIES TO

THE EXPOSED PAD AS
WELL AS THE TERMINALS.

. Lnax CONDITION CAN NOT

VIOLATE 0.2 MM SPACING
BETWEEN LEAD TIP AND
FLAG.

MILLIMETERS
| DIM[ MIN | MAX
A | 070 | 080
A1] 0.00 | 005
A3| 0.20 REF
0.18 | 0.30
3.00 BSC
D2| 165 [ 1.85
3.00 BSC
E2| 165 ] 1.85
0.50 BSC
020 [ ——
0.30 | 050

oo

m

r(X|®

QFN32, 5x5
CASE 488AM-01
ISSUE O

[B] L EXPOSED PAD
B oor /5%
PIN ONE — ]
LOCATION 5{ T 17 f:‘z X
d 8 (=
d
O
- g E2

-y
o

2x|0| 015 | C TOP VIEW 3sz_3g”‘_'

g_

o10[c|Aa|B|
2x[a[ 015 ] c
& S omsc
(A3)-
/1010 |C | | | BOTTOM VIEW
A
SOLDERING FOOTPRINT*
x| 008 || SIDE VIEW A1- } %l PLANE a0
<—3.20
s —T-goooooo

NOTES:
1. DIMENSIONS AND

TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING DIMENSION:

MILLIMETERS.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM TERMINAL

. COPLANARITY APPLIES TO

THE EXPOSED PAD AS WELL
AS THE TERMINALS.

DIM| MIN | NOM | MAX

[ mLLMETERS

A | 0.800 | 0.900| 1.000

A1 | 0.000] 0.025] 0.050

A3 0.200 REF

b | 0.180] 0.250] 0.300

D 5.00 BSC

D2 [ 2.950 [ 3.100] 3.250

E 5.00 BSC

E2 [ 2.950[ 3.100] 3.250

e 0.500 BSC

K [0200] ——-] ——-

L | 0.300] 0.400] 0.500

1

oooooop

oooooooo

.

3.20 5.30

-

oooooo
32X 28 X
0.28 —P‘ }‘— 0.50 PITCH

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

WQFN16, 1.8x2.6
CASE 488AP-01

~— D AlB] ISSUE A
NOTES:
V i 1. DIMENSIONING AND TOLERANGING PER | pyn %
ASME Y14.5M, 1994. TW 0.80
2. CONTROLLING DIMENSION: MILLIMETERS : :
3. DIMENSION b APPLIES TO PLATED A1 | 000 | 0050
PIN 1 REFERENCE / TERMINAL AND IS MEASURED BETWEEN ~ |-A3 0.20 REF
£ E 0.25 AND 0.30 MM FROM TERMINAL. b | 015 | 025
4. COPLANARITY APPLIES TO THE EXPOSED | D 1.80 BSC
PAD AS WELL AS THE TERMINALS. E 2.60 BSC
5. EXPOSED PADS CONNECTED TO DIE e 0.40|BSC
|—|—|—| FLAG. USED AS TEST CONTACTS. L | 030 ] 050
x|[2] 015 |C \ L1 040 [ 060
X E 0.15 MOUNTING FOOTPRINT
A 0.562
1 010 |C 0—.0221 e 005110507
\ . .
Slomle]l [oonnl =4 e 00
PLANE
A1 1 0.225
S . A3 j =1 — 0.0089
sxL | [ [ 2,900 ] ]
| 1o 0.1142 E E
1 ] 0.463
1 e - 'LEI :I 0.0182
e l
11— [ 1.200 | .
|—| |—| |—| |—| 12 0.0472 I:I I:I I:I I:I

1 tox | | 010[C[A[B] 2.100
L1—I<- ‘,‘ L b Do nore s 0.0827 S )
WQFN10, 1.4x1.8, 0.4P NOTES:
CASE 488AQ_01 1. DIMENSIONING AND TOLERANCING PER ASME

PIN 1 REFERENCE

x|2] 015]C

x| 015

ISSUE C

EXPOSED C MOLD CMPD
' EZZDLL A

Y14.5M, 1994.

w N

FROM

IS

o

3

DETAIL B
Side View
(Optional)

; v

USED

TERMINAL.

AS TEST CONTACTS.

>

DIM| MIN

MILLIMETERS
MAX
0.70 0.80

Al

0.00 | 0.050

A3

0.20 REF

045 | 0.25

1.40 BSC

EDGE OF PACKAGE

1.80 BSC

0.40 BSC

o | mo|o

<

0.30 0.50

P

0.40 0.60

=
==

0.00 0.05

)
| 1 ]
SEATING
PLANE

DETAILA
Bottom View
(Optional)

1

MOUNTING FOOTPRINT

.700 9X

0.663 |
0.0261

0.200

o |0

Y

0.0669

0.563

. CONTROLLING DIMENSION: MILLIMETERS
. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM

. COPLANARITY APPLIES TO THE EXPOSED PAD
AS WELL AS THE TERMINALS.
. EXPOSED PADS CONNECTED TO DIE FLAG.

”0.0@1
i

il
D 2.1

0X 00

0.10/c[A[B] ket

b 0.0827

$ 0.05|C| NOTE3 T D

0.400
0.0157

PITCH 10X _

‘_‘ L 0.225
0.0089  gop k20 (in:r:;s

http://onsemi.com
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QFN40, 6x6, 0.5P

<—|§|4»r—@

PIN ONE
LOCATION

—

%

2X || 015 | C

|

CASE 488AR-01
ISSUE A

x [S]oss[c| TOPVIEW
~lot0]c @
| | A
\
40X (| 0.08 |C SIDE VIEW A1{- T I
sEAme
L le— D2 —>
4ox1 11 | 20 4}0(X
TOOOOOO O] 40X
EXPOSED PA t B g f T o0
D\: E
- - F2
40X b J_
ot0[c[A[B] * Tk
Poms(c 4° |2
. > | 36X
BOTTOM VIEW

http://onsemi.com
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NOTES:

CASERM

1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2.
3

CONTROLLING DIMENSIONS: MILLIMETERS.
. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30mm FROM TERMINAL

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

MILLIMETERS|
|DIM| MIN [ MAX
A | 080 | 1.00
A1 000 [ 0.05
A3 | 0.20 REF
b [ 018 [ 0.30
D 6.00 BSC
D2 | 4.00 | 4.20
E 6.00 BSC
E2 | 4.00] 420
e 0.50 BSC
L[ 030 050
K| 020 ——-

SOLDERING FOOTPRINT*

.30

6.30 >
<— 4.20 —>
L:[nnnninnunj
= =T
._E %—- 420 6
EnnnnngMJjﬁTi__
0.30 8%(0 PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.



CASERM

UQFN10, 1.4x1.8, 0.4P
CASE 488AT-01
ISSUE A

EDGE OF PACKAGE NOTES:
l«— D 1. DIMENSIONING AND TOLERANCING PER ASME
c l c Y14.5M, 1994,
> S 2. CONTROLLING DIMENSION: MILLIMETERS
3. DIMENSION b APPLIES TO PLATED TERMINAL
/, AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
/ T L1 FROM TERMINAL.
/ 4. COPLANARITY APPLIES TO THE EXPOSED PAD
PIN 1 REFERENCE Z E AS WELL AS THE TERMINALS.
DETAIL A MILLIMETERS
Nl o10lC Bottom View | DIM| MIN | MAX
B (Optional) A 045 | 060
A1 | 000 | 005
A3 | 0127REF
2X E E] EXPOSED Ci MOLD CMPD b 045 | 025
TOP VIEW E T raobse
A . l C a3 e | 040BSC
7|05 [C P AR AR
| | _L L3 [ 040 [ 060
o 2] 005 [c A1 ésmm AT~ DeTAlLB
Side View MOUNTING FOOTPRINT
SIDE VIEW PLANE (Optional)
s 5 " 1.700 9X
@ 0.0669 0.563
oxL [[[[I][] ] 0.663 ’70.0221
== 0.0261
1 — A
gl T oo | [\ [] 14
iy ] | ]
10 10X
0.10|C|A|B j_El
L3 *‘ b |& 8] 1] 2.100
0.05/C| NoTES3 T 0.0827
BOTTOM VIEW I:I
0.400
0.0157 \
PITCH 10X
4»‘ L 0.225
0.0089  oalE 20:1 ( nm )
inches

http://onsemi.com
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CASERM

UQFN16, 1.8x2.6, 0.4P
CASE 488AU-01

ISSUE A
'« D EDGE OF PACKAGE NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
l Y14.5M, 1994,
S S 2. CONTROLLING DIMENSION: MILLIMETERS
/ 3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
L1 FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED PAD
PIN 1 REFERENCE A E AS WELL AS THE TERMINALS.
DETAIL A MILLIMETERS
Bottom View DIM| MIN | MAX
Ootional Al 045 | 00
x| 010 |C \ ©p ) Al | 000 ] 005
A3 | 0.127REF
EXPOSED C MOLD CMPD b | 015 [ 025
010 |C D 1.80 BSC
2X / l
E . TOP VIEW B] l_% E| 260 ng
- c A3 e | 0408
> vl L | 030 ] 050
‘—|—|—\ A— L1 | 000 | 015
1005 L3 | 040 | 060
Z A1- pETALB
| | _L (S(;d?_Vie\;\; MOUNTING FOOTPRINT
ptiona
|2 005 [C ard
SIDE VIEW [C]

0.562
0.400
SEATING ' H E
C| PLANE L 0.0221 l‘ 0.0157
15X L |_| |_| 0.225

5 8
i 1
L= e — 0.0089
g E_L 2.900 |:| 1 —F
= = 2 0.1142 — 1
2} 0.463
T =1 IZI_'[ 0.0182
18 e[ Toio][c[A]B 1.200 ]
L ‘L_' ‘J L ®loosc . 0.0472 I:I I:I I:I
A NOTE 3 I
BOTTOM VIEW (o0 Y
OW

SCALE 20:1 (&)
inches
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CASERM

LASER MARK FOR PIN A1
IDENTIFICATION IN
THIS AREA

16-PIN FLIP-CHIP BGA
CASE 489-01
ISSUE O

16 PL

oo 0wl T]
i

NOTE 5

NOTES:
1

. DIMENSIONIN AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSION D IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO DATUM
PLANE -T-.

. DATUM -T- (SEATING PLANE) IS DEFINED BY
THE SPHERICAL CROWNS OF THE SOLDER
BALLS.

. PARALLELISM MEASUREMENT SHALL EXCLUDE
ANY EFFECT OF MARK ON TOP SURFACE OF
PACKAGE.

w N

o

K4 MILLIVETERS | INCHES
_— DIM[ MIN | MAX | MIN | mAX
E 0.20 (0.008) A | 4.00BSC 0.157 BSC
B | 400BSC 0.157BSC
FEDUCIAL FOR PIN A1 —T-| NOTE 4 R ETA LT
GspL 403 2 1 IDENTIFICATION IN THIS AREA E T 050850 0,020 BSC
}_ F | 050BSC 0.020BSC
—0--0-+9-<# A 6 | 1.00BSC | 0.039BSC
&0 a\ H 1.00|BSC 0.039 BSC
K | 025 | 035 0010 [ 0014
T [6-0-0 & c ~ O DNOTES S| 140MAX | 00S5MAX
£l [o0oofo o @ 0.15 (0.006)® [ T[X] Y|
I @ 0.08 (0.003)®@ | T
< F
Hs PL—>|
VIEW Z2-Z
49-PIN FLIP-CHIP BGA
CASE 489A-02
ISSUE A
@_J — A NOTES:
B D 1. CONTROLLING DIMENSION: MILLIMETER.
A2 —> 2. DIMENSIONS AND TOLERANCES PER ASME
TERMINAL A1 CORNER ViaEM1990
- 3. DIMENSION b IS MEASURED AT THE MAXIMUM
7] — z SOLDER BALL DIAMETER, PARALLEL TO DATUM
PLANE C.
4. DATUM C (SEATING PLANE) IS DEFINED BY THE
b SPHERICAL CROWNS OF THE SOLDER BALLS.
5. PARALLELISM MEASUREMENT SHALL EXCLUDE
D ANY EFFECT OF MARK ON TOP SURFACE OF
S PACKAGE.
E 6. 489A-01 OBSOLETE, NEW STANDARD 489A-02.
D
MILLIMETERS
DIM|_MIN_ | MAX
A -—= 1.40
AT 03] 05
Z - A2 0.91 REF
DETAIL A b [ 040 ] 060
D 8.00BSC
DI | 600BSC
E 8.00BSC
< D1 > E1 | 600BSC
el _ FEDUCIAL FOR PIN A1 € 1.00BSC
/7 IDENTIFICATION IN THIS AREA
o400
} Oo0o O A NOTE 5
L ©- ~
‘t——$‘OOOOOO 3\49X®bNOTE3 // 0.20|C
6000000 |c $®0.15®CA|B|
E1 0Ooo0o00O0O |D @ 008 @ |C NOTE 4[C| N
0O00000O0 |E Y
SEATING
' 0000000 [F SEATIN
9000000 |a [a012[c] A
7 6 5 4 3 2 1 49X
DETAIL A
VIEW Z-2Z (ROTATED 90° C.W.)
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10-PIN FLIP-CHIP
CASE 489AA-01

CASERM

ISSUE A
NOTES:
4x «—[D] B <—{D1}> 1. DIMENSIONING AND
TOLERANCING PER ASME
Nl o10(cC @——| — Y14.5M, 1994.
NS { 2. CONTROLLING
c DIMENSION: MILLIMETERS.
10X & b\Mx Y Xy 3. COPLANARITY APPLIES TO
(E] @ 015 C A| B| B A+ [E1] SPHERICAL CROWNS OF
¢ $ . N AL M SOLDER BALLS.
VWO
2 £ 005|C P 2 3 2 ‘i_’ f MILLIMETERS
PIN ONE DIM| MIN | MAX
CORNER Al A ___ | 0.650
A1 ] 0210 | 0.270
A2 [ 0.280 | 0.380
2| 010|C v v D | 1.965BSC
A2 E | 1.465BSC
j_l:lTrl—_rlTrl—_r_I 1 A b | 0.250 | 0.350
T * f e | 0.500BSC
E 0.075 D1 1.500 BSC
gEﬂlge E1] 1.000BSC
QSOP-16
CASE 492-01
ISSUE O
'T‘ NOTES:
- =A-| > JaQ 1. DIMENSIONING AND TOLERANCING PER ANSI
—»| R = Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. THE BOTTOM PACKAGE SHALL BE BIGGER THAN
H H x 45° THE TOP PACKAGE BY 4 MILS (NOTE: LEAD SIDE
i X ] ONLY). BOTTOM PACKAGE DIMENSION SHALL
1 FOLLOW THE DIMENSION STATED IN THIS
| u -+— DRAWING.
& ) 4. PLASTIC DIMENSIONS DOES NOT INCLUDE MOLD
? RAD. / FLASH OR PROTRUSIONS. MOLD FLASH OR
0.013 X 0.005 PROTRUSIONS SHALL NOT EXCEED 6 MILS PER
DP. MAX SIDE.
[<B-] 5. BOTTOM EJECTOR PIN WILL INCLUDE THE
COUNTRY OF ORIGIN (COO) AND MOLD CAVITY 1.D.
TN MOLD PIN INCHES MILLIMETERS
[ ) B~ MARK DIM| MIN | MAX | MIN | MAX
A [ 0189 ] 0196 | 480 | 498
L S~ ) B | 0150 | 0157 | 381 | 399
RAD. C [ 0061 | 0068 | 155 | 173
0005 0010 D | 0008 | 0012 | 020 | 031
M ﬂ F | 0016 | 0035 | 041 | 089
G | 0025BSC 0.64 BSC
H | 0008 [ 0018 | 020 | 046
J_[0.0098 | 0.0075 | 0.249 | 0.191
P K | 0004 | 0010 | 010 | 025
|$| 0.25 (0.010) @ | T | DETAIL E L | 0280 | 0244 | 584 | 620
M 0°[ 8° 0°| 8°
N 0° 7° 0° 7°
v P | 0007 | 0011 | 018 | 028
Q | 0020DA 051 DIA
/\ N 8PL R | 0025 | 0035 | 064 | 089
T/ U [ 0025 | 0035 | 064 | 089
v 0°[ 8° 0°| 8°

Cc

i3
D1e PL—>| |<—

|9] 0250010 @ | T[BO | A |

SEATING
PLANE

"

F

DETAIL E
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CASERM

QSOP-24
CASE 492B-01
ISSUE O

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

< H x 45° 3. THE BOTTOM PACKAGE SHALL BE BIGGER THAN THE TOP PACKAGE
zaQ BY 4 MILS (NOTE: LEAD SIDE ONLY). BOTTOM PACKAGE DIMENSION
SHALL FOLLOW THE DIMENSION STATED IN THIS DRAWING.
) MOLD PIN 4 PLASTIC DIMENSIONS DOES NOT INCLUDE MOLD FLASH OR
i H H H H H H H H H H { RAD. MARK PROTRUSIONS. MOLD FLASH OR PROTRUSIONS SHALL NOT
U 0.013 X 0.005 EXCEED 6 MILS PER SIDE.
Ja - : 5. BOTTOM EJECTOR PIN WILL INCLUDE THE COUNTRY OF ORIGIN
\ T DP. MAX (COO) AND MOLD CAVITY 1.D.
O RAD. INCHES MILLIMETERS
0.005-0.010 DIM| MAX | MIN | MAX | miN
i TvP A | 0337 | 0344 | 856 | 874
| H H H H H H H H H B | 0150 | 0.157 | 381 | 3.9
DETAILE C | 0.061 | 0.068 1.55 1.73
P—> |= G D | 0008 | 0012 | 020 | 031
L F | 0.016 | 0035 | 041 | 089
|$| 025 0010) ®| T | isd D 6 | 0025BSC 0.64 BSC
-2 0. /*\ N spL H | 0.008 | 0018 | 020 | 046
J_[0.0098 [0.0075 | 0.249 | 0.191
K K | 0004 | 0010 | 010 | 025
J L | 0230 | 0244 [ 584 | 620
—HHHHHHHHHHA m| o°l 81 o0°l 8°
- T T A T R
T [-T-] P | 0027 | 0037 | 069 | 094
c 24 PL D—>“1— SEATING Q[ 0035DA 0.89 DIA
PLANE R | 0035 [ 0045 | 089 [ 1.14
|9 0250010 @ | T[BO[AG | e
DETAIL E
uUss
CASE 493-02
ISSUE B
X- NOTES
«— A —>] . DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
J 2. CONTROLLING DIMENSION: MILLIMETERS.
8 5 Y- 3. DIMENSION “A” DOES NOT INCLUDE MOLD FLASH, PROTRUSION OR
GATE BURR. MOLD FLASH. PROTRUSION AND GATE BURR SHALL
NOT EXCEED 0.140 MM (0.0055") PER SIDE.
(D 4. DIMENSION “B” DOES NOT INCLUDE INTER-LEAD FLASH OR
B DETAIL E PROTRUSION. INTER-LEAD FLASH AND PROTRUSION SHALL NOT
E3XCEED 0.140 (0.00557) PER SIDE.
B L 5. LEAD FINISH IS SOLDER PLATING WITH THICKNESS OF
0.0076-0.0203 MM. (300-800 ).
o 6. ALL TOLERANCE UNLESS OTHERWISE SPECIFIED 0.0508 (0.0002 ).
| MILLIMETERS | __INCHES
I:I | < H DIM[ MIN | MAX | MIN | MAX
Y A | 190 | 210 | 0075 | 0.083
1 4 R> 1« B | 220 | 240 | 0087 | 0.094
G 2 Gl N> c | 060 | 090 [0.024 | 0035
P— RO.10TYP | . D | 017 [ 025 [ 0.007 | 0.010
—> U = . F | 020 | 0.35 ] 0008 |0.014
' G | 050BSC 0.020 BSC
v H 0.40 REF 0.016 REF
tD:D:D:Dj yc M J | _0.10 | 0.18 | 0.004 [ 0.007
y K | 0.00 | 0.0 | 0.000 | 0.004
_T- t L | 300 | 320 [0.118 | 0.126
-SEATING D—>H<— Kkt ¥ o] o000 [T ] L1 3001 520 [oiis [ o126
A _.l F L_ A N| 5°] 10°] 5°[ 10°
P | 023 | 034 ] 0010 | 0.013
|$| 0.10 (0-004)®| T | X | \ | DETAILE R | 023 | 033 0009 | 0013
s | 037 | 047 |0.015 [ 0.019
SOLDERING FOOTPRINT* U | 060 | 0.80 | 0.024 | 0.031
a8 v 0.12 BSC 0.005 BSC
< - >l
0.15
0.50 1.8
0.0197 _l 0.07
——E=— 0.30
—E'—'——'—E — 0.012

10 _,l L_T SCALE 8:1 (%)
0.0394 inches

*For additional information on our Pb-Free strategy and soldering
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details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.



CASERM

SON-6
CASE 494-01

ISSUE O

< A —> NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
6 5 4 Y14.5M, 1982.
- - _T_ T 2. CONTROLLING DIMENSION: MILLIMETER.
MILLIMETERS INCHES

M| MIN MAX MIN | MAX

S

A | 140 | 1.80 | 0.055 | 0.071
B | 240 | 280 | 0094 | 0.110
O _L c|[ ——Toe [ ——T{003%
S D | 010 | 030 | 0004 | 0012
1 2 3 E | 1.24 | 144 | 0.049 | 0.057
G 0.50 BSC 0.020 BSC
J [ 008 [ 018 [ 0.003 [ 0.007
C K 0.30 BSC 0.012BSC
L

285 | 315 | 0.112 [ 0.124

f ] 0.10 (0.004)
J —-T—| SEATING PLANE
> DePL

[&] @045 0010 @[ T] x] Y]

—» G [

QFN FBIP
CASE 495-01
ISSUE A

1. DIMENSIONING AND TOLERANGING PER ANSI
< A —" N - Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.
-W- 3. COPLANARITY APPLIES TO LEAD. DIE ATTACHED
PAD.
T 4. OPTIONAL FEATURES ARE FOR REFERENCE
ONLY.
B MILLIMETERS INCHES
| DIM[ MIN [ MAX [ MIN | MAX
A | 1040 | 10.60 [ 0.409 | 0.417
B | 1040 | 10.60 | 0.409 | 0.417
Cc | 040 [ 050 [ 0.016 | 0.020
N E/2 D 1.27 BSC 0.050 BSC
E 0.20 (0.008) — E N E | 050 | 052 | 0.020 | 0020
M — F [ 170 [ 1.90 | 0.067 | 0.075
G | 245 | 255 | 0.096 | 0.100
H | 080 | 1.00 | 0.031 | 0.039
E 0.08 (0.003) | Y J | 290 | 310 | 0.4 | 0.422
K | 475 | 495 | 0.187 | 0.195
J apL > L | 110 ] 1.30 | 0.043 | 0.051
R 0.38 (0.015) 6 PL ] 2.00 220 | 0.079 | 0.087
EXPOSED DIE P 0.30 0.50 | 0.012 | 0.020
ATTACH PAD H ePL R | 070 | 090 | 0.028 | 0.035
l_ S| 058 | 078 | 0.023 | 0.031
X T | 168 | 1.78 | 0.066 | 0.070
_+— K sPL D/2
TapPL l_

B

YARUVIU U

7101
-

0.10 (0.004) @ | Y V|W|cs:p|. I
0.05(0.002) @ [Y| L 12PL_J E.LH:f s P

F 3pPL
VIEW N-N
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CASERM

QFN14, 10.5x10.5
CASE 495A-01

-
B
S0z 009V -
J 2pPL—= >
EXPOSED DIE PIN #11.D.
ATTACH PAD
TN
Py NN
k) FENNNN T
F ? - k§ 1—DBPL
_,I T—C12|='L
H 1apPL

ISSUE O

7o oo [Y

FN*

E/2

E N =

oot 0009 [V

NOTES:
1

. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2.
3

ATTACHED PAD.
4. OPTIONAL FEATURES ARE FOR
REFERENCE ONLY.

CONTROLLING DIMENSION: MILLIMETER.
. COPLANARITY APPLIES TO LEAD. DIE

MILLIMETERS

INCHES

MAX

10.50 BSC

MIN | MAX

0.413 BSC

10.50 BSC

0.413 BSC

0.407 | 0507

0.0160 [0.0200

1.27BSC

0.050 BSC

0.50

0.52

0.020 | 0.020

4319

4519

0.1700 |0.1780

4.015

4.215

0.1580 |0.1660

1.40

1.60

0.055 | 0.063

5.789

5.989

0.2280 |0.2360

0.20

0.30

0.08 | 0.012

2.00

220

0.079 | 0.087

0.505
1.677

—|'u§|-¢—::m'nmclnm>|§

0.605

0.0200 |0.0240

1.777

0.0660 |0.0700

VIEW N-N ® 0.10(0.004) @ | Y [ V[ W]
BOTTOM VIEW 005 0002 @ ¥
SOD-123FL
CASE 498-01
ISSUE A

—

-— g >

|

\_ POLARITY INDICATOR
OPTIONAL AS NEEDED

He

y
0

N

A1

A<—

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH.

4. DIMENSIONS D AND J ARE TO BE MEASURED ON FLAT SECTION OF THE
LEAD: BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.

MILLIMETERS INCHES
DIM| MIN | NOM | MAX MIN | NOM | MAX
A | 090 | 095 | 1.00 | 0.085 | 0037 | 0.039
A1 | 000 | 005 | 010 | 0.00 | 0.002 | 0.004
b | 070 | 090 | 110 | 0.028 | 0.035 | 0.043
c | 010 | 045 | 0.20 | 0.004 | 0.006 | 0.008
D | 150 | 1.65 | 1.80 | 0.059 | 0.065 | 0.071
E | 250 | 270 | 2.90 | 0.098 | 0.106 | 0.114
L | 055 | 075 | 095 | 0022 | 0030 | 0.037
HE | 340 [ 360 | 3.80 | 0.134 | 0.142 | 0.150
0 0° - 8° 0° - 8°
SOLDERING FOOTPRINT*
0.91
0.036

1.22
0.348
2.36
0.093
4.19 _mm_
0.165 inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

SOD-123F
CASE 498AB-01
ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS! Y14.5M, 1982.
E 0 2. CONTROLLING DIMENSION: MILLIMETER.
y 3. DIMENSIONS A AND B DO NOT INCLUDE MOLD FLASH.
4. DIVENSIONS D AND J ARE TO BE MEASURED ON FLAT SECTION OF THE
A ‘( LEAD: BETWEEN 0.10 AND 0.25 MM FROM THE LEAD TIP.
D I: :I MILLIMETERS INCHES
* DIM| MIN | NOM | MAX | MIN | NOM | MAX
A | 070 | 075 | 080 | 0028 | 0.030 | 0.032
COLARITY INDICATOR Al A1 | 000 | 005 | 010 | 0000 | 0002 | 0.004
b | 08 | 092 | 009 | 0033 | 0036 | 0.039
OPTIONAL AS NEEDED ~ —| A | c | 012 | 047 | 022 | 0.005 | 0.007 | 0.009
D | 150 | 160 | 1.70 | 0.059 | 0.063 | 0.067
E | 260 | 270 | 280 | 0.02 | 0106 | 0.110
> L |= He | 330 | 350 | 370 | 0130 | 0138 | 0.146
L | 049 | 064 | 079 | 0019 [ 0.025 | 0.031
0 & - 10° g - 10°

SOLDERING FOOTPRINT*

0.91
0.036

Y 2.36
¢ 0.093
419 mm
0.165 inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

9-PIN FLIP-CHIP

CASE 499-01
ISSUE O
—_A-
a4x NOTES:
@—» 1. DIMENSIONING AND TOLERANCING PER ANSI
O 010 |C B Y14.5M, 1982.
—= 2. CONTROLLING DIMENSION: MILLIMETERS.

3. COPLANARITY APPLIES TO SPHERICAL

I% CROWNS OF SOLDER BALLS.
MILLIMETERS
DIM[ MIN | MAX
Al - 0945
A1 | 0210 | 0270
A2 — A— A2 | 0625 | 0675
41010 |C D | 1450BSC
y E | 1450BSC
b | 0290 | 0340
0] 005 |C | | e | 0500BSC
() () D1 |  1.000BSC
[-C-] & A1) E1 | 1.000BSC
e
—>|E|<—
c D _ (DD
ANV ANV ANV
B D _ (DD +
ANV ANV ANV El
A DO
XS b— t
1 2 3
@ 005|C|A|B|
& 0.03|C
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CASERM

4X

D) 010(C

20-PIN FLIP-CHIP
CASE 499A-01
ISSUE O

TERMINAL A1 _/

LOCATOR

2.
3.
CROWNS OF SOLDER BALLS.

D B] NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
E

MILLIMETERS
l DIM[ mMIN | mAX
Al - [ 0700
A1 | 0210 | 0270
A1 A2 | 0380 | 0.430
D | 2450BSC
E | 1.950BSC
2~ |010|C v v b | 0290 | 0.340
A2 e | 0500BSC
j__llTl:lTl—l—lrl.—l-lle‘—t A D1 | 2.000BSC
E-. T * f E1 | 1500BSC
0.05|C
SEATING
PLANE
le—D1—>
_.| el
D ID-O-O-O-O
ﬁr\ O-M-O-D T
20 X @b U\ U\ E1
BOOOOO—L
AT CIEICIN 022
©0m3|C 1 2 3 4 5 ?
11-PIN FLIP-CHIP
CASE 499B-01
ISSUE O
ax «—[D] B NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
A 010 C Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
N 3. COPLANARITY APPLIES TO SPHERICAL
TERMINAL At _/ E] CROWNS OF SOLDER BALLS.
MILLIMETERS
¢ DIM[ MIN | mAX
Al - [ 0700
A1 | 0210 | 0270
A2 | 0380 | 0.430
A1l D | 2120BSC
E | 1620BSC
b | 0290 [ 0340
7| 010]C + + e | 0500BSC
Y L'_rr_,_,_,_'_l_lm A DI | 1500BSC
el AF ) % * f E1 | 1.000BSC
0w [o] M
SEATING
PLANE

<
D (DN (D-(D-D +
(S U +
nx 2b—""lH-OOO
@ 005]C A|B|2 O-O-0 !
METAE 1234 é
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CONTROLLING DIMENSION: MILLIMETERS.
COPLANARITY APPLIES TO SPHERICAL



ax
0010 |C

5-PIN FLIP-CHIP
CASE 499C-01
ISSUE O

<—[D]—p—A]

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL

/. CROWNS OF SOLDER BALLS.
TERI!'IO"(!:II-\\'LFCIS\A (E] MILLIMETERS
l | DIM|[ MIN | MAX
A —— [o700
A1 | 0210 | 0.270
A2 | 0380 | 0.430
A2 — A— D 1.300 BSC
E 1.300 BSC
| 010 |C —l s o b [ 0.200 [ 0.340
[ PE;‘I.'E‘ e | 0354BSC
D1 | 0.707BSC
Y Ay E1 | 0.707BSC
(2[ 005 [] A1
le]
T | T
c| D, D Ti
o| ~©-—VE
A ,63 ] @
sx@ b
NELTC AlB]
& 0.03(C
15-PIN FLIP-CHIP
CASE 499D-01
ISSUE O
ax
NOTES:

) 010 C

TERMINAL A1 /§

LOCATOR

»1010|C

o) r@
%

!
A

3l
j_|()()<)()()()|%2_$ *

T
\ SEATING
P

15X @b—/B‘

@ 005|C|A|B| A

2 0.03|C

LANE
l< 1] |
}'—E/z——{ }-—EI
CNLON AL AN D
SEJSPASSSPANPASY
AN AT AT
NNV Y
OO NN O
SEASPASPISPASUASY Iy
1 2 3 4 5 6
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1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.

3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS
DIM| MIN MAX
-—— | 0.700

A1 | 0210 | 0.270
A2 | 0.380 | 0.430
D 2.960 BSC
E 1.330 BSC

b | 0.290 [ 0.340
e 0.500 BSC
el 0.435 BSC
D1 2,500 BSC
E1 0.870 BSC




CASERM

9-PIN FLIP-CHIP
CASE 499E-01
ISSUE A

-A- NOTES:
1. DIMENSIONING AND TOLERANCING PER

ax
|<—|§|—> ANSI Y14.5M, 1982.
o010 (C B . CONTROLLING DIMENSION: MILLIMETERS.

2
3. COPLANARITY APPLIES TO SPHERICAL

CROWNS OF SOLDER BALLS.

MILLIMETERS

DIM| MIN MAX
A | 0.540 | 0.660
A

A1 | 0.210 | 0.270

TOP VIEW A2 | 0.330 | 0.390
m = D | 1.450BSC
E | 1.450BSC
‘ * b | 0.290 [ 0.340
. |-(—)—(—)—(—)-| e | 0500BSC
[l D1 | 1.000 BSC
(-C-] A A2 l E1 | 1.000BSC
SEATING
PLANE Al1—
SIDE VIEW
—b@q—
c I
ANV ANV ANV
B dD-D-D Y @
U\ El
4000
9X® b 1 2 3
@ 0.05|C|A|B|

 003|C| BOTTOM VIEW

25-PIN FLIP-CHIP
CASE 499G-01
ISSUE B

4x l«— [D] —> B NOTES:
1. DIMENSIONING AND TOLERANCING PER
O 010(C ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
N 3. COPLANARITY APPLIES TO SPHERICAL
PIN A1 _/ CROWNS OF SOLDER BALLS.
LOCATOR
MILLIMETERS
(E] DIM|[ MIN | MAX
A —— | 0.700
l A1 | 0210 | 0270
A2 | 0380 | 0.430
D 2.650 BSC
TOP VIEW E 2.650 BSC
b | 0.290 [ 0.340

j__l - _,l—t E1 2.000 BSC

A
S[0%[C a2

SIDE VIEW A1

»1010|C v | v SEATING e 0500 BSC
A I%PLANE D1 2.000 BSC

J

N

(3]

x

o
AD-D-DIH-D
W-O- OO
D-D-D-D-D
O-O-O-O-©
D-D-D-D-AB
- O- OO
D-D-D-D-D
- O- OO
D-D-D-D-D

&

Q

=}

8

o
a
N
w
Y
o (YOO U
aka

<—|§|—>

BOTTOM VIEW
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CASERM

15-PIN FLIP-CHIP
CASE 499H-01
ISSUE O

NOTES:
4X - (D} > [B] 1. DIMENSIONING AND TOLERANCING PER
~loq0lc ASME Y14.5M, 1994.
: 2. CONTROLLING DIMENSION: MILLIMETER.
_/ﬁ 3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
e
- E] MILLIMETERS
DIM| MIN_| MAX
——— | 0.700
A1 | 0240 | 0.280

A2 | 0.380 | 0.430

D 2.960 BSC
E 1.330 BSC
y|010|C b | 0.300 [ 0.350
| e 0.500 ng
el 0.435 B
j_()()()()()() t D1 | 2500B5C

E1 0.870 BSC
[ 0os]c

SEATING
PLANE

ke

s @@@@Q
x b oD iE:ﬂ
@0.05CA|B|A@@@@@Q
@ 003]C T 2 3 a4 s e

6-PIN FLIP-CHIP
CASE 499J-01
ISSUE O

NOTES:
@ 1. DIMENSIONING AND TOLERANCING PER
D 0.10 C ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.

3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

TERMINAL A1
LOCATOR MILLIMETERS
| DIM[MIN_ [ MAX
TOP VIEW A -— [0.700
A2 A1 | 0.210 | 0.270
A2 | 0.380 | 0.430
[ rA1 D 1.720 BSC
A E 1.220 BSC
p|010]C + b [ 0.200 [0.340
* A e 0.500 BSC
A * * D1 | 1.000 BSC
0.05(C
Sl gopvew N
SEATING
PLANE
—{ D1«
E’——»' le—
B |.ODN- D) *
5 >\ v
6x b — A | DO
$@0.05CA|B| 123 £
2003|C BOTTOM VIEW
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CASERM

12-PIN FLIP-CHIP

CASE 499AB-01
ISSUE A

4X l—— NOTES:
D] Al [B] 1. DIMENSIONING AND TOLERANCING PER
O] 010 C ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
TERMo"éALc/;“ E CROWNS OF SOLDER BALLS.
LOCATOR
* MILLIMETERS
DIM[ MIN [ MAX
A | 0550 | 0.650
Al A1 [ 0215 | 0.265
A2 0.36 REF
A2
D | 19 [ 200
1010 C 1 + E 1.4 15
Y A b | 0.250 [ 0.350
¥ oo i e 0.500 BSC
T T T D1 1.500 BSC
E 0.075 SEATING E1 1.000 BSC
PLANE
E’—>| —
D Y
5000
€]
12X Ob—" 10-0-0-0 - [El
o2 0s[cAB] {0000 ¥
& 005|C 1.2 3 4 él
9-PIN FLIP-CHIP
CASE 499AC-01
ISSUE B
X -A- NOTES:
4 D] 1. DIMENSIONING AND TOLERANCING PER
—
~lo40c I‘_ ANSI Y14.5M, 1982.
. -B- . CONTROLLING DIMENSION: MILLIMETERS.

f
=
1

A—

TOP VIEW

7|01 gl |
D) 0.05 Ch [ |

OO &

_C- A no
SEATING
PLANE Al1—
SIDE VIEW
—>E|<—
c D_ (DD
U\ YU
5 1O-O-O
xI b \A‘V\ AN [e]
L A|B| Y Y YT
@ 0.03|C 1.2 3
BOTTOM VIEW

2
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS
MIN [ MAX
0.540 | 0.660
0.210 | 0.270
0.330 | 0.390
1.550 BSC
1.550 BSC
0.290 [ 0.340
0.500 BSC
1.000 BSC
1.000 BSC

DIM
A

Al

A2
D
E
b
e
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4X

O 010(C

17-PIN FLIP-CHIP
CASE 499AD-01

ISSUE A

TERMINAL A1 _/

LOCATOR

~]o10]c

- D] ,r_@
1

TOP VIEW

S[om[

!
17X @b—/B‘

& 0.05|C

AlB| a

& 003|C

SIDE VIEW

SEATING
PLAN

A1
N
j_L)()()()()(J|%ﬂ ': %

BOTTOM VIEW

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETER.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS

DIM| MIN MAX

-——— | 0.740

A1 | 0.250 | 0.310

A2 | 0.380 | 0.430
D 2.960 BSC
E 1.330 BSC

b | 0350 [ 0.410
e 0.500 BSC
el 0.435 BSC
D1 2.500 BSC
E1 0.870 BSC

4X

) 010 (C I‘_@_»

>A]

9-PIN FLIP-CHIP
CASE 499AE-01

ISSUE A

NOTES:
1

. DIMENSIONING AND TOLERANCING PER

TERMINAL A1 _/

LOCATOR

f
&
"

—\ SEATING
A1 PLANE

TOP VIEW
7| 010]c] |
Al 00s ¢l |
SNeNeN W
A2
SIDE VIEW
—>E|<—
D_ (D
ANV RNV ANV +
OO0 El
OO
''4%) b— 4
1 2 3
NEECC AlB]
D003 |C|  BoTTOM VIEW

http://onsemi.com

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL

CROWNS OF SOLDER BALLS.

MILLIMETERS

MIN MAX
0.700

0.210 | 0.270

0.380 | 0.430

1.489 BSC

1.489 BSC

0.290 | 0.340

0.500 BSC

1.000 BSC

1.000 BSC




CASERM

6-PIN FLIP-CHIP
CASE 499AF-01
ISSUE A

Bl (2TPEE
»

NOTES:
1

. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3.

COPLANARITY APPLIES TO SPHERICAL

TERMINAL A1 [E] CROWNS OF SOLDER BALLS.
LOCATOR
MILLIMETERS
DIM[ MIN | MAX
TOP VIEW A —— [0700
A2 A1 | 0210 | 0.270
[ A A2 | 0.380 | 0.430
D | 1.489BSC
~1010|C r E | 0.989BSC
v + b [ 0290 [0.340
j_lr\—rrr\-l y A e 0.500 BSC
e ; * * D1 | 1.000 BSC
0.05|C
E-. SIDE VIEW \ SEATING
PLANE
— b1~
E'——>| le—
B lD-D-OD ¢
LN N
6x 3b — AlD-DD
$®0.05 clalg] 1 23 L@
003 C BOTTOM VIEW
8-PIN FLIP-CHIP
CASE 499AG-01
ISSUE A
(A] NOTES:
4Xx B 1. DIMENSIONING AND TOLERANCING PER
I‘—@—’ ANSI Y14.5M, 1982.
O] 010 |C 2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
/ E]
PIN ONE MILLIMETERS
LOCATION { DIM[ MIN | MAX
Al —— 0700
A1 0210 |0.270
TOP VIEW A2 [ 0.380 |0.430
Ao A D | 1.550BSC
_ E | 1550BSC
#1010 |C _l b | 0.290 [0.340
” e | 0.500BSC
¥ L—,—,—,—,—,-I r D1| 1.000BSC
S i I, C E1] 1.000 BSC
SCUI
SEATING
PLANE
SIDE VIEW
[D1}
e =
AW arWarY IEl
C 1O *
B D00
/A/# D-D
WU\
sXx b 1 2 3 T_@
& @ 005|C|A[B] BOTTOM VIEW
@ 0.03|C
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4X

) 010 C

~B-p{a B

TERMINAL A1 _/

LOCATOR

~|010]c

&
'

TOP VIEW

SIDE VIEW *\
SEATING

[r’“ o

~{El}

6-PIN FLIP-CHIP
CASE 499AH-01

ISSUE O

NOTES
. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

wn

CASERM

. CONTROLLING DIMENSION: MILLIMETERS.
. COPLANARITY APPLIES TO SPHERICAL

CROWNS OF SOLDER BALLS.

MILLIMETERS

MIN
0.448 | 0.5

DIM

MAX

33

A
A1 | 0210 | 0.2

70

A2 | 0.238 | 0.2

63

D 1.000 BSC
E 1.50 BSC
b [ 0.290 [0.340
e 0.500 BSC
E1| 1.000BSC

SOLDERING FOOTPRINT*
4.( 0.500 }.;
0.0197

_t

A Ny
o BG}@—L osoo00394
@ 0.05|C|A|B| le]
D 0.0197
@003|C 7 /’ ‘
12
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
8-PIN FLIP-CHIP
CASE 499AJ-01
ISSUE B
NOTES:
-A- 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS.
<— [D] —> 3. COPLANARITY APPLIES TO SPHERICAL CROWNS OF
D) 010 |C | _B- SOLDER BALLS.
/' T MILLIMETERS
DIM| MIN | MAX
PIN IEI A 0.6 BSC
INDICATOR A1 | 0210 [0.270
A2 | 0.330 | 0.390
D 1.70 BSC
E 1.70 BSC
TOPVIEW A o
(7 00]c] b T000056
E 0 + E1 | 1.000BSC
5 |
& OO & SOLDERING FOOTPRINT*
SEATING A2 > 050
PLANE SIDE VIEW A1— 0.0197 |
/DIE SIZE MAY VARY
NN N
NPARNVARNY)
— IEI l—
DD A\ (D J
Crto—uo—v _L N\ W 0.50
B @ 0.0197
x D b | ] (DY D
Aroo—w VRNV
A 0.265
$®0.050A|B| — o 928
@ 0.03|C : SCALE 20:1 (%)
BOTTOM VIEW

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

9-PIN FLIP-CHIP
CASE 499AL-01

ISSUE O
ax -A- NOTES:
] 1. m@%ﬂ%ﬂN%ﬁD TOLERANCING PER
Ojo10(C -B- 2. CONTROLLING DIMENSION: MILLIMETERS.
T 3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
(E] MILLIMETERS
DIM[ MIN | MAX
A | 0540 | 0.660
A1 | 0.210 | 0.270
TOP VIEW A2 | 0.330 | 0.390
A— D 1.450 BSC
7] 010]c] e
E + b | 0.290 [ 0.340
. e 0.500 BSC
A D1 | 1.000BSC
_C- * A2 ] E1 | 1.000BSC
SEATING
PLANE Al1—
SIDE VIEW
—>» El —
c DN
NNV AN
B DD + %l
W\ El
A - 7
9X @ b / 1 2 3
@2 005C AlB|
2 0.03|C| BOTTOM VIEW
8-PIN FLIP-CHIP
CASE 499AM-01
ISSUE O
ax

TERMINAL A1 _/.

LOCATOR

TOP VIEW

~lotofc

!
v oyt A
soeview | !

_>|E|<_
—> e —
E10-©®
_%fi ;\ J_{
sX Ob QIO
8 f\\Jf\ @
2005 clA[B| A OO J
@ 003|C 123 o2
BOTTOM VIEW

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
MILLIMETERS
DIM| MIN MAX
A —— | 0.700
A1 | 0210 | 0.270
A2 | 0380 | 0.430
D 1.270 BSC
E 1.970 BSC
b | 0.290 [ 0.340
e 0.700 BSC
E1 1.400 BSC

SEATING
PLANE
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Slonle [ 2

16-PIN FLIP-CHIP
CASE 499AN-01

_— ISSUE O

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

D) 010(C

TERMINAL A1 _/

LOCATO

R

2] o10]c

<_@er@?

|

A1

210
_t

3%

& 0.05

C

Al8]

& 0.03

C

Y
b—"]

A

" A

b é
SEATING
PLANE

ET

FaxWasWasWas)
L-O-W 1

ENPNV NN Y

WAYAYAY

1 2 3 4
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i
MILLIMETERS
(E] | DIM[MIN_| MAX
A | ——— [o0700
A1 | 0210 | 0.270
l A2 | 0.380 | 0.430
D 2.000 BSC
TOP VIEW E 2.000 BSC
A— b | 0.200 [ 0.340
¢ e 0.500 BSC
D1 | 1.500 BSC
|Q| 0.05 |Ch | E1 1.500 BSC
|9 R |
-C- * A2 ]
SEATING
PLANE SIDEVIEW A1~
< > 3X
< [e]
e/2
—le/2]
D (b O T
c |OOI0G =
JEaloxellexeian s
16x b™ A |O OO @_4{
$®0.05CA|B|1 213 a4 ax
& 0.03|C
BOTTOM VIEW
8-PIN FLIP-CHIP
CASE 499AP-01
ISSUE O
a4x N1OTES:

. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
MILLIMETERS
DIM| MIN NOM | MAX
A ——- 1 0.647 | 0.697
A1 | 0.142 | 0.167 | 0.192
A2 | 0.455 | 0.480 | 0.505
b | 0.190 | 0.220 | 0.224
D 1.920 BSC
D1 1.512 BSC
E 2.200 BSC
E1 1.796 BSC
e 0.504 BSC




CASERM

14-PIN FLIP-CHIP
CASE 499AQ-01
ISSUE O

ax < D] > B] NOTES:
1. DIMENSIONING AND TOLERANCING PER
MO 010 C ASME Y14.5M, 1994

: ; 2. CONTROLLING DIMENSION: MILLIMETERS.
TERMINAL A1 _/
LO

3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

CATOR
MILLIMETERS
| DIM[|_ MIN_ | NOM | MAX
A —— 0692 | 0742
A1 ] 0142 | 0.167 | 0.192
A2 | 0500 | 0.525 | 0.550
b | 0190 | 0.220 | 0.224
D 4.300 BSC
D1 1.983 BSC
D2 1.949 BSC
E 3.730 BSC
E1 1.016 BSC
I E2 1.075 BSC
e 0.716 BSC
SEATING h 0.648 BSC
h1 0.514 BSC
h2 0.034 BSC
h3 0.029 BSC

16-PIN FLIP-CHIP
CASE 499AR-01
- ISSUE A
4X NOTES:

l‘_@ ™ 1. DIMENSIONING AND TOLERANCING PER
] 010 |C _B- ASME Y14.5M, 1994,

2. CONTROLLING DIMENSION: MILLIMETERS.
TERMINAL A1 LOCATOR—/.

3. COPLANARITY APPLIES TO SPHERICAL

T CROWNS OF SOLDER BALLS.
[E] MILLIMETERS
DIM[ MIN | MAX
A —— 0650
l A1 | 0.210 | 0.270
A2 | 0.280 | 0.380
TOP VIEW A D | 2.050BSC
— E | 2050BSC
m b | 0.290 [ 0.340
¢ e | 0500BSC
|Q| 0.05|Ch | | D1 | 1,500 BSC
C )L C ) C ) A E1 1.500 BSC
-C- * A2 J
SEATING
PLANE SIDE VIEW A1
~ > 3X
< [e]
e/2 4:‘~
e/2
o [OOOO !
c |OO0O006G =
5 JO O[O0 O F1t
wx2b 2 |000 O} ¥
@ 005[ClA[B] 1 213 a ax
@ 0.03|C

BOTTOM VIEW
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axX

010 (C

20-PIN FLIP-CHIP

CASE 499AS-01
ISSUE A

TERMINAL A1 /
LOCATOR

~lot0]c

TOP VIEW

,r_@
i

Ly

o[ 00s[c]

|
| Iff_h
L()()()()()()()(J
]

i

SIDE VIEW SEATING
PLANE
< @ -

;

o
v
i

CQ O O O SPASPRNY O
o o B .
5 005 C AB]a Leh by b ey by oy oy
D-C-O-DP-O-P-D5
& 003|C
1 2 3 4 5 6 7 8
BOTTOM VIEW

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETER.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS

MIN MAX
A -—- | 0.650
A1 | 0.210 | 0.270
A2 | 0.280 | 0.380
b 0.290 | 0.340
D 4.000 BSC
D1 3.500 BSC

E 1.600 BSC
E1 0.870 BSC
e 0.500 BSC
el 1.000 BSC

e2 0.435 BSC

PIN A1
REFERENCE _\
P

2X

O] 010(C

<—@~T—@ B]

[E]
Y

A

~lotolc

i

4!

r2x| ] 005 | €|

A2

l—A1

“”JTW;

NOTE 3 SIDE VIEW
<— D1—>
—> e/2
12X b _ﬂ El
005 [C[A[B| c[Q-ODDOD X
& 0.03|C B-O-OHO-0 E1
AN_NDLDD ]
A (DO
1 2'3 4
BOTTOM VIEW

12-PIN FLIP-CHIP

CASE 499AU-01
ISSUE O

SEATING
PLANE
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NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS

DIM| MIN MAX
A —— 0.66

Al 0.21 0.27
A2 | 0.33 0.39
b 0.29 0.34

D 2.02 BSC
D1 1.50 BSC
E 1.54 BSC
E1 1.00 BSC
e 0.50 BSC




CASERM

5-PIN FLIP-CHIP

CASE 499AY-01
ax @@ﬂr—@ E]
D010 (C

ISSUE O
TERMINAL A1 D]
Y

LOCATOR _\‘N

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

MILLIMETERS
DIM| MIN | NOM | MAX

A |0.475 [0.530 [0.585
A1[0.170 |0.200 |0.230
A2 [0.305 |0.330 |0.355

|’A1 b |0.220 [0.250 |0.270
¥ D 1.028 BSC
»1010(C Y Y E 1.190 BSC
A2 el 0.250 BSC
A e2 0.410 BSC

S[om[

I SEATING SOLDERING FOOTPRINT*

PLANE le— 0.82

i
_.{ <_ 0.41

w o612 D

ove

BNl

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

QFN10, 3x3
CASE 501-02
ISSUE B
“A-
|<— D] —
O 015 |C _B- NOTES:
ax n| 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
/ 2. CONTROLLING DIMENSION: MILLIMETERS
PIN11.D. 3. DIMENSION b APPLIES TO PLATED TERMINALS

|
|
-

A2 | 0600 | 0800

SEIGES i i
_C- D | 300BSC

A1 j PLANE E | 300BSC

A3

b ax
‘ { | 010 @ |c|A|B|
_f NOTE 3

[0 e
ol

-
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FN

o

AND IS MEASURED BETWEEN 0.25 AND 0.30 MM
FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED PAD

AS WELL AS THE TERMINALS.

. 501-01 OBSOLETE, NEW STANDARD IS -02.

MILLIMETERS
| DM MIN | MAX
A | 0.800 | 1.000
A1 | 0000 | 0.050

b | 0.371 [ 0.421
b1 | 0.498 | 0.548
e 0.650 BSC

L [ 0523 [ 0673
L1 | 0.000 [ 0.127




D2rL

|<—A—>

SOD-523
SC-79
CASE 502-01
ISSUE C

NOTES

Y- 8.

1 1
T

|| 0.08 0009 @] T[x[Y]

L

l— ) >

JJ_L— sKj

STYLE 1:
PIN 1. CATHODE (POLARITY BAND)

2. ANODE

E2:
NO POLARITY

T-

SEATING
PLANE

CASERM

6. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
7.

CONTROLLING DIMENSION: MILLIMETER.

MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH THICKNESS.
MINIMUM LEAD THICKNESS IS THE MINIMUM THICKNESS OF BASE
MATERIAL.
MILLIMETERS INCHES
DIM MIN NOM MAX MIN NOM MAX
A 1.10 1.20 1.30 0.043 0.047 0.051
B 0.70 0.80 0.90 0.028 0.032 0.035
o] 0.50 0.60 0.70 0.020 0.024 0.028
D 0.25 0.30 0.35 0.010 0.012 0.014
J 0.07 0.14 0.20 |0.0028 |0.0055 [0.0079
K 0.15 0.20 0.25 0.006 0.008 0.010
S 1.50 1.60 1.70 0.059 0.063 0.067
SOLDERING FOOTPRINT*
1.40 L
0.0547 0.40
{ 0.0157
o 40
0. 0157 ( mm
SCALE 10:1 inches

Mounting Techniques Reference Manual, SOLDERRM/D.

)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and

e/2

7

(D}

/‘ PIN 1 CORNER

<]

©]
2
~]
AN

-

I;:
5
o

&

>

>

104
©660606060 -
96006060 o
©0006060 |»
0000606

I OTMMmMOO W >

it

64 PIN LFBGA, 7x7
CASE 504-01
ISSUE O

DETAIL K
M -—

\YAAV AV A VIV \V RV v}

PIN 1 CORNER

\ 64X{J b NOTE3

&

2 015]z]x]Y]

2 0.08 |2

VIEW M-M
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NOTE 5

o] ot]z

> —>»

A2

A1

DETAIL K

NOTE 4
(SEATING PLANE)

ROTATED 90 ° CLOCKWISE

NOTES
. DIMENSIONS AND TOLERANCING PER ASME

w

[S N

Y14.5M-1994.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION b IS MEASURED AT THE MAXIMUM

SOLDER BALL DIAMETER, PARALLEL TO DATUM
PLANE Z.

. DATUM Z (SEATING PLANE) IS DEFINED BY THE

SPHERICAL CROWNS OF THE SOLDER BALLS.

. PARALLELISM MEASUREMENT SHALL EXCLUDE

ANY EFFECT OF MARK ON TOP SURFACE OF
PACKAGE.

MILLIMETERS
| DIM| MIN | NOm | MAX
Al - -1 15
Al| 027 | -——-| o087
A2 0.32 REF
A3 0.8 REF
b | 035 ] 04] 045
D 7.0 BSC
E 7.0BSC
e 0.8 BSC
D1 5.6 BSC
E1 5.6 BSC




CASERM

DFN18 6x5, 0.5P

CASE 505-01
ISSUE D
b_@ NOTES:
. > 1. DIMENSIONS AND TOLERANGING PER ASME Y14.5M, 1994,
(o] [B] 2. DIMENSIONS IN MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25 AND 0.30 MM FROM TERMINAL

AS THE TERMINALS.

T 4. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL

PIN 1 LOCATION ' MILLIMETERS
o1 |E| |DIM| MIN | MAX
A | 080 | 1.00
2X \. A1 ] 000 [ 0.05
D015 | C A3 0.20 REF
b | 018 | 0.30
2X D 6.00 BSC
olos|c|  TopvIEW D2 aon I 420
E2 | 298 [ 3.28
4010 C ; (A3)— * e Og.golss_c__
18X Ln.n.n.n.ém_!_ A L | 045 [ 065
~foos]c '
I_I_I_’ Al - SOLDERING FOOTPRINT
SIDE VIEW SEATING 5.30 o
PLANE 075
l«—D2 —> 1 _"
18x L le] I — 0
l .50
1 9  —  —
_+__ (UOULoud - - PITCH
/ |
’ J — =
-+ E2 419 —F—3 —a_
18X K—* | + — —J T
} — —
KN 1I;I}I'II'ITl;'l_l]_l]_l]_l;lo_ — — 18X
—>|<— 18X b : : 0.30
— —
BOTTOM VIEW || 217 c|A[8]
0.05 [C|NOTE 3 T
3.24
DIMENSIONS: MILLIMETERS
DFN20, 6x5
CASE 505AB-01
ISSUE A
NOTES:
1. DIMENSIONS AND
b‘@ l«—D2 —>| TOLERANCING PER ASME
l«—— @_> B] Y14.5M, 1994.
1 20x L (e} 2. DIMENSIONS IN
1 1 10 MILLIMETERS.
3. DIMENSION b APPLIES TO
auouaydy PLATED TERMINALS AND
* a * IS MEASURED BETWEEN
PIN 1 LOCATION 0.25 AND 0.30 MM FROM
. |E| 4- E2 TERMINAL
4. COPLANARITY APPLIES
2 \. 20x K _* | { TO THE EXPOSED PAD AS
~lotslc TW WELL AS THE TERMINALS.
2X 20 1 MILLIMETERS
[o[o1s[c| TOPVIEW —»“-— 20x b FRRTTRETTS
0.10 [C[A[B] A1 ] 000 [ 005
& A2| 065 | 075
v]ot0]c] ) V 0.05 | C|NOTE 3 A3 | 0.0 REF
i . b | 023 ] 0.28
A BOTTOM VIEW D 6.00 BSC
D2 [ 398 [ 4.28
E 5.00 BSC
E2 | 298 | 3.28
e 0.50 BSC
K| 020 [ ——-
L | 050 | 060
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PIN ONE
LOCATION

w[Blusc]

TOP VIEW

(A3) 4

A
SIDE VIEW A1-

D

DFNS8, 6x5
CASE 505AC-01
ISSUE A

8xX L

(«— D2 —>

4

=
I

[HII]

}

E2

{

8x K

In
f
!
i

1 N

0o n

BOTTOM VIEW

8 5
—J L— b 8Xx NOTE3

&

0.10

cla]B]

0.05

C

P

SEATING
LANE

CASERM

NOTES:

1.

DIMENSIONING AND
TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING

DIMENSION:
MILLIMETERS.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS
MEASURED BETWEEN
0.25 AND 0.30 MM FROM
TERMINAL.

. COPLANARITY APPLIES

TO THE EXPOSED PAD AS
WELL AS THE
TERMINALS.

MILLIMETERS
MIN MAX
0.80 1.00
0.00 0.05
0.20 REF

DIM

A
Al
A3

0.35 | 050

oo

6.00 BSC

D2

3.95 | 4.25

m

5.00 BSC

E2

2.95 | 3.25

1.27 BSC

0.20 |

(X|®

0.45 | 0.65

-2l

PIN ONE
REFERENCE

L

[

[E]

N

TOP VIEW

DFNS8, 2x2
CASE 506AA-01
ISSUE D

u@

8x L

1T_U

— Ky
-

¥
]
}

A

AN

0

SEATING
PLANE

-

(A3) -

SIDE VIEW

.

> >

——I |<—58 X b

BOTTOM VIEW
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NOTES:
1. DIMENSIONING AND

TOLERANCING PER ASME
Y14.5M, 1994 .

. CONTROLLING

DIMENSION: MILLIMETERS.

. DIMENSION b APPLIES TO

PLATED TERMINAL AND IS
MEASURED BETWEEN 0.25
AND 0.30 MM FROM

1} TERMINAL.
E2 4. COPLANARITY APPLIES TO
THE EXPOSED PAD AS
v WELL AS THE TERMINALS.
MILLIMETERS
DIM| MIN [ MAX
A | 080 | 1.00
A1 000 | 005
A3 | 0.20REF
010 |C A|B| b | 020 [ 030
D 2.00 BSC
005 | C|notes D2 | 110 [ 1.30
E 2.00 BSC
E2| 070 [ 090
e 0.50 BSC
K| 020 ——-
L[ 025 ] 035




CASERM

PIN 1
INDEX AREA \|

2X
AQ0.15|C

DFN12, 4x3
CASE 506AB-01

ISSUE O

D1

G

NN\

TUU

UUw

TOLERANCING PER ASME

—{ A NOTES:
1. DIMENSIONS AND
Y14.5M, 1994.

] 2. DIMENSIONS IN MILLIMETERS.
3. COPLANARITY SHALL NOT

EXCEED 0.08 MM.

WARPAGE SHALL NOT

EXCEED 0.10 MM.

PACKAGE LENGTH AND

WIDTH ARE CONSIDERED AS

SPECIAL CHARACTERISTIC.

4.

5.

N {_?! T I 6. REFER TO JEDEC WD-228.
t t T T T T MILLIMETERS
2x T _,I e l._ b 12x A1—>”<— DIM[ MIN | NOM [ MAX
A 0.80 0.85 | 0.90
oloto]c TOP VIEW 010 @[C|A[B] gpeview At ool —Toos
A2 0.20 REF
~1010|C BOTTOM VIEW b | 020 ] 0.25 [ 030
A2 D 4|.00 Bsclz
D1 | 3.20 3.30 | 3.40
12X —I'I-EH:H:H:H:IE_[ £ S
~looslc E1 1.60 1.70 1.80
e 0.50 TYP
|—|—|—’ SIDE VIEW % £ ol TR
L [ 030 ] 040 ] 050
DFN16, 4x1.6
CASE 506AC-01
ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
IE' b‘@ 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION b APPLIES TO TERMINAL AND IS MEASURED
E] BETWEEN 0.25 AND 0.30 MM FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS
THE TERMINALS.
REFERENCE ™ & ] HILLIMETERS
X ‘ A 0.80 1.00
2X A1] 0.00 [ 0.05
A o151 ¢ (A3) A3 [ 0.20 REF
b | 0.18 [ 0.30
2X TOP VIEW D 4.00|BSC
D2 | 3.10 3.30
C E 1.60|BSC
E2 | 0.30 0.50
~1010|C _(A3)¢ e o.solssc
K 0.20 f—
16X D—D—D—D—D—D—D—E&—*— A Lo o
SEATING SOLDERING FOOTPRINT*
E SIDE VIEW T PLANE
Al 410 — >
L 1ax 0.50 PITCH —|<—>|
16X 1 2X
1 8 0.25 x 0.40 mm A
.LIJIJIJI.LII.LIIJJ/;TES”’ADS'ZE DDDDDDDD
VT e : :
J—nnnnnnnn } 0.50 - 1.91
16 9
1ox K ! < 1oxb o010 AlB] T _L
NOTE 3
0% 0000000«
BOTTOM VIEW

16x 0.28 —>‘ L—

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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16X 0.51 j SCALE 16:1 (

mm )
inches



[A—4<— [ —

DFN12, 3.0x1.35, 0.5P
CASE 506AD-01

2X

Saws]el

ISSUE H

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.
[B] 3. DIMENSION b APPLIES TO PLATED
(A3) TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED
] PAD AS WELL AS THE TERMINALS.

5. EXPOSED PADS CONNECTED TO DIE FLAG.
2x v A USED AS TEST CONTACTS.
oloi5|C EXPOSED EDGE OF PACKAGE MILLIMETERS

TOP VIEW OSED Cu DIM[ MIN | MAX
L A | 080 [ 1.00
PIN ONE A1 ] 000 | 005
REFERENCE A3 0.20 REF
b | 018 [ 0.30
~Zlo10lc (A3)¢ |:| D | 3.00BSC
7 |_ L1 D2 | 210 [ 2.30
A E | 1.35BSC
12X DETAILA E2 [ 0.20 [ 0.40
L] o o pa o
OPTIONAL e | 050BSC
E SEATING CONSTRUCTION K| 020] ——
SIDE VIEW L [ 020 | 040
A1l 11| 000 [ 015
SOLDERING FOOTPRINT
DETAIL A D2
l«— 1.50
12X L —‘ — EXPOSED PAD
[l 1
t =/
= )y 2X i
f _|!r_ - ] 0.2 X 0.25 MM |__| il
T NOTE 5 I I
f O O0nnn _T
12X K 12 7 12x b 0.35 ¢ | | | |
& 0.0 c|A|B] L] | |Io,4o 195
11X 1Y PITCH
BOTTOM VIEW 0.05 | C|NOTE3 0.30 L] -
[ |
| ==
14
| ]
12X ' PACKAGE
0.45 OUTLINE
DIMENSIONS: MILLIMETERS
HSON-6
= (D] [A] [B] CASE 506AE-01
PIN ONE | EA
REFERENCE 8 o 4 SSU
NOTES:
2X [E1] [E] 1. DIMENSIONING AND TOLERANGING PER
ASME Y14.5M, 1994.
o[ 020(C \_’_, 1y 2. CONTROLLING DIMENSION:
2x p 3 MILLIMETERS.
E 5 3. DIMENSION b APPLIES TO PLATED
) TERMINAL AND IS MEASURED BETWEEN
TOP VIEW 0.10 AND 0.15 MM FROM TERMINAL.

<] 010lc

(o Ay
A

6X|OD| 0.08|C
SEATING (A3)—
PLANE SIDE VIEW
—| D2 |<«
L_ 1 43 +
s
L X : : : I E2
Lo +

EXPOSED PAD

BOTTOM VIEW

6 L
—> b 6X NOTE3

&

C
C

0.10[c|A[B]

0.05
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4. COPLANARITY APPLIES TO THE
EXPOSED PAD AS WELL AS THE

TERMINALS.
MILLIMETERS|
|DIM| MIN [ MAX
A | 070 | 0.90
A3| 0.15REF
b [ 020 [ 0.40
D 2.90 BSC
D2 | 1.40 | 1.60
E 3.00 BSC
E1 2.80 BSC
E2| 150 [ 1.70
e 0.95 BSC
L[ o015 ] 025




CASERM

7y DFN22, 6x5
«—— [D]——> B CASE 506AF-01
t ISSUE O
NOTES:
1. DIMENSIONS AND TOLERANCING PER MILLIMETERS
ASME Y14.5M, 1994. | DIM[_MIN_| MAX
PIN 1 LOCATION ! 2. DIMENSIONS IN MILLIMETERS. 0.80 | 1.00
-4- [E] 3. DIMENSION b APPLIES TO PLATED A1] 0.00 | 005
\. TERMINALS AND IS MEASURED BETWEEN | A3 | 0.20 REF
0.25 AND 0.30 MM FROM TERMINAL b | 0.18 | 0.30
~loislc 4. COPLANARITY APPLIES TO THE EXPOSED [ D | 6.00 BSC
PAD AS WELL AS THE TERMINALS. D2 | 3.98 | 4.08
E | 5.00BSC
TOP VIEW E2| 298 [ 3.28
SOLDERING FOOTPRINT :2 Ooz-golBSC
2010 C y 4.300 0.980 L | 050 | 060
loooootononoat ¥t A B 0.169 i 0.039
afoos]c ELE I S
sioe view " (a3 Hnnninnm
SEATING
le— D2 —> PLANE 5.770 T
22X Lj , |<— » 0.227
r.UJUUUUULU 3.130
| A 0.123
+ E2 0.340
2x K 0.013
1 | ! l '
T.ﬂ.ﬂ.ﬂ.ﬂ.ﬂlﬂ.ﬂ.ﬂ.ﬂ_ﬂ.ﬂ_ n
22 12 i
S L Jgogngopoot
0.10 [c[A]B] 0.500 ooy 2:280
& 005 1Clvore s 20X (.020 _’| = 0.011
mm
BOTTOM VIEW sonest ()
DFN6, 3x3
———— @—>>-|E CASE 506AG-01
[B] ISSUE O
N1O Tgﬁ\;IENSIONS AND TOLERANCING PER MILLIME TERS
PIN 1 " ASME Y14.5M, 1994. %% g%’g‘ ':"23(
REFERENCE \| 2. CONTROLLING DIMENSION: MILLIMETERS. (1000 T 0.03 1 0.0
B E 3. DIMESNION b APPLIES TO PLATED T oso R
N TERMINAL AND IS MEASURED BETWEEN -
\ 0.25 AND 0.30 MM FROM TERMINAL. b [ 035][040] 045
2X 4. COPLANARITY APPLIES TO THE EXPOSED 1'332 55 3|-0‘13 1303? o
PAD AS WELL AS THE TERMINALS. . . i
MD045(C & D3| 065 [ 0.75 [ 0.85
2X E 3|Aoo BS(.f
E2 | 1.50 1.60 1.70
E C e 0.95 BSC
TOP VIEW SOLDERING FOOTPRINT* Koot [ -]
L[ 030 040] 050
A y 0.850  [Wi|  ooskEF
0.450 > 0.0334 H2 0.40 REF
6X ——L i A 00177 "‘ | 0.950
2om[o ISERRE | A oo
SIDE VIEW A1 :I I::l ;
—» D2 (= '
+> D3
6X L}_ — > @ ax 3.31 1.700
T T 0.130 0.685
T \ Y
/ !
c2 O L
ox K l 0.35
— 0.63 1 ™ 0014
—f_ s[1 [ M 0.025 1.20 mm
™ Ao € SCALE 10:1  (—5—
__,I |<_ X b (NOTE3) 0.0472 (lnches)
212_:‘ e ot0lc A| B| *For additional information on our Pb-Free strategy and soldering
Hr— details, please download the ON Semiconductor Soldering and
BOTTOM VIEW 0.05 |C Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

. @_,H: DFN®6, 3x3
[B] CASE 506AH-01
ISSUE O
NOTES:
oIN 1 1. DIMENSIONS AND TOLERANCING PER - MI::'"—'—L"(';;I"ERSAX
ASME Y14.5M, 1994, | DIM| MIN | NOM | MAX |
REFERENCE \ 2. CONTROLLING DIMENSION: MILLIMETERS. | A | 0.80 | 0.90 | 1.00
[E] 3. DIMESNION b APPLIES TO PLATED A1 0.00 | 0.03 [ 0.05
Q TERMINAL AND IS MEASURED BETWEEN A3 0.20 REF
x 0.25 AND 0.30 MM FROM TERMINAL. b [ 035 040] 045
4. COPLANARITY APPLIES TO THE EXPOSED [ p 3.00 BSC
O 015(C & PAD AS WELL AS THE TERMINALS. D2 | 2.40 [ 2.50 [ 2.60
E 3.00 BSC
2X E2| 150 | 1.60 | 1.70
E 0.15|C e 0.95 BSC
TOP VIEW SOLDERING FOOTPRINT* K | 02t } }
ZToiolo l 0.450 L | 030 | 0.40 | 050
: 0.0177 "; 0.950
A 0.0374
6X —| ¢ I::I “
~Jo0s]c soeview (A9 } J A Lﬁfﬁnge | |
A 4
D2 3.31 1.700
6X L}_ —> f<—[e]ax 0.130 0.685
O \ Y
i 00
ex K
1 l 0.63 021'223 SCALE 10:1 (ﬁ)
N 0.025 : enes
6 4
T [1 0[] 010/cC A| B| *For additional information on our Pb—Free strategy and soldering
—>| |<— ex b|& 0.05C details, please download the ON Semiconductor Soldering and
BOTTOM VIEW (NOTE 3) 05 Mounting Techniques Reference Manual, SOLDERRM)/D.
DFNS8, 1.6x1.6
CASE 506AK-01
D] ‘»—@ ISSUE C oree,
1. DIMENSIONING AND TOLERANGING PER ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO THE EXPOSED PAD AS WELL AS
THE TERMINALS.
4. EXPOSED PADS CONNECTED TO DIE FLAG. USED AS TEST
[E] CONTACTS.
PIN ONE—_}/, MILLIMETERS
REFERENCE oM MIN | MAX
A | 080 | 1.00
x / A1 000 | 0.05
4 A3 | 0.20 REF
A 04 b | 015 ] 025
[=]o15]] TOP VIEW (83— L D | 1.60BSC
2X D2 | 070 [ 0.90
E | 160BSC
E2 [ 030 [ 050
ZTo10]c a3) f T o
I A L [ 020 [ 0.0
8X :I:L-D—D—:‘:L- SOLDERING FOOTPRINT*
SEATING 0.490 0.924
008 SIDE VIEW PLANE 0.0193 i i 0.0364
A1
D2—> | 1 1]
8X L 2X /
3 1|l e NoTE 4 ] ] f
|_| |_| |l| |l| 0.200 | o
- E2 Y.200 0.0355
f S 0.0079 — 1 |
A
M f P 1
1 |_| |_| |_| |_| 0.0157 ., < 0502
8x K PITCH 0.0197 SCALE 20:1 (— mm )
8 —>| |<5_ 8X b ) inches
010lC A| B | *For additional information on our Pb-Free strategy and soldering
e details, please download the ON Semiconductor Soldering and
BOTTOM VIEW 0.05 | C|NOTE 3 Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

DFNS8, 3.3x3.3
D] ‘P—@ B] CASE 506AL-01
ISSUE A
NOTES: MILLIMETERS
1. DIMENSIONING AND TOLERANGING
PER ASME Y14.5M, 1994. | DIM] MIN | NOM | MAX
2. CONTROLLING DIMENSION: A | 080 | 0.90 | 1.00
PIN ONE —" V7 [E] MILLIMETERS. 2; 0.00 og-g?qEFO-%
— 3. DIMENSION b APPLIES TO PLATED }
REFERENCE % TERMINAL AND IS MEASURED b [ 035] 040 045
BETWEEN 0.25 AND 0.30mm. D 3.30 BSC
4. COPLANARITY APPLIES TO THE D2| 095 [ 1.05 [ 1.15
2x "/ EXPOSED PAD AS WELL AS THE E ls.so lec
TERMINALS. E2 | 1.80 | 1.90 | 2.00
D] 015|C e Io.ao BSC
TOP VIEW K| 021 | — ] ——
2x 0.15|C ° L[ 030 040] 050
A
~]o10]c r (A3)
Y
N Ly
Ao SEATING SOLDERING FOOTPRINT
008 |C SIDE VIEW T J %P“‘"E | | 8x
3.60 0.55
D2 AI;2 | | r
Il L]
LS iy e = —i
T LJ Lu LI'J T 2.95 0.45
5 L T —?—Lo_go
2x E2 1.20 ,—| PITCH
iniulin 19
K 2X
8Xx 8 '« 8Xb 0.60

—{5

BOTTOM VIEW

DIMENSIONS: MILLIMETERS

PIN ONE

REFERENCE ™

<— D

~T—@

%

2x (O] 010 (C

2X E 0.10

C

A3

'

ZIXIE
08

o

.

A

WDFNG6, 2x2
CASE 506AN-01
ISSUE C
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME MILLIMETERS
Y14.5M, 1994. | DIM | MIN | MAX |
2. CONTROLLING DIMENSION: MILLIMETERS. A_| 070 | 080
3. DIMENSION b APPLIES TO PLATED TERMINAL Al | 000 | 006
AND IS MEASURED BETWEEN 0.15 AND 0.20mm A3 0.20 REF
FROM TERMINAL. b | 025 | 035
4. COPLANARITY APPLIES TO THE EXPOSED PAD D 2.00 BSC
AS WELL AS THE TERMINALS. D2 | 057 077
E 2.00 BSC
E2 | 090 [ 1.0
e 0.65 BSC
K 0.25 REF
L [ 020 [ 030
J 0.15 REF
SOLDERMASK DEFINEDMOUNTING FOOTPRINT
2.30 6X
6X — 0.35
0.43 —> ’<—
1 A
Y
— 0.65
FricnH
0.25 —
2X
072 — | | 1.05

SEATING
PLANE
D2 D2
— El ax
1 3
A
¢ 2xE2
T"EI M
ex K ¢ -—>| li— b e&x
6xJ—J<— 0.10 [C|A| B]
BOTTOM VIEW 0.05 | C| NOTE3
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DIMENSIONS: MILLIMETERS



CASERM

D B] WDFNG6, 2x2
CASE 506AP-01
ISSUE B NOTES: MILLIMETERS
1. DIMENSIONING AND TOLERANCING PER ASME pm | MIN | MAX
Y14.5M, 1994, A | 070 | 080 |
2. CONTROLLING DIMENSION: MILLIMETERS. A 000 | 005
E 3. DIMENSION b APPLIES TO PLATED TERMINAL AND [ 020 REF
PIN ONE v, IS MEASURED BETWEEN 0.15 AND 0.20mm FROM —"Tg2c [ o035
REFERENCE TERMINAL. : :
/ l 4. COPLANARITY APPLIES TO THE EXPOSED PAD AS | —21 1051 |B°'61
/ WELL AS THE TERMINALS. D 1002'0°| 31020
~loi0lc 5. CENTER TERMINAL LEAD IS OPTIONAL. TERMINAL | D2 E -
x : LEAD IS CONNECTED TO TERMINAL LEAD # 4. E 2.00BSC
6. PINS 1,2, 5 AND 6 ARE TIED TO THE FLAG. E2 | 110 [ 1.30
> [ on[e sall =
L | o020 | om0
~]010]C A SOLDERMASK DEFINED 12 [ 020 | 030
J 0.27 REF
L < MOUNTING FOOTPRINT 3 CelEE
(S ]c |
SEATING 2.30
- le] ax PLANE 110 »] 6X
exL- D2 ’<— L2 043 |<__ ' 035
RN 3
LT
. 7 wre O O
P HI o10[c|a[B] 125 060
E2 ] D l 1 1
vy N 005|C l - ro.ss
1 [ Ij] NOTE 5 Y
J 5 i J =
— | b ex 0.34
g 0.10[c|A]B] 0.65 — }-——‘— 0.66 !
N> = (D oo PITCH
BOTTOM VIEW A5 NOTE 3 DIMENSIONS: MILLIMETERS
DFNS8, 2x2
- D] > B] CASE 506AQ-01
, ISSUE A
NOTES:
1. DIMENSIONING AND TOLERANCING PER MILLIMETERS
PIN ONE ASME Y14.5M, 1994 . | DIM| MIN | MAX
REFERENCE\ 2. CONTROLLING DIMENSION: MILLIMETERS.|_A | 0.80 | 1.00
3. DIMENSION b APPLIES TO PLATED A1 000 | 005
TERMINAL AND IS MEASURED BETWEEN | A3 |  0.20 REF
0.25 AND 0.30 MM FROM TERMINAL. b | 020 [ 030
\ [E] 4. COPLANARITY APPLIES TO THE EXPOSED [ D 2.00 BSC
\ PAD AS WELL AS THE TERMINALS. D2 | 1.10 | 130
5. INTERNAL PAD SIZE: 1.5 X 0.9 MM. E 2.00 BSC
2X \\\ E2 | 050 [ 070
e 0.50 BSC
K| 020 ——
ofojc k L | 025 [ 045
2X
o[ ot]c TOP VIEW SOLDERING FOOTPRINT*
! 0.575 , . 1.150
y A 0.0226 | | 00453
8 N S gy By B gy 0.250 ]
0.08|C 0.0098 | :l —
. A1 SIDEVIEW (A3) l T
PLANE < D2—>» T_ : | | |:| 1.350
— «—Te] 0.300 0.0531
3/21 =T 1. 0.0118 f — [ 1] |
- NOTE 5 I ]
U UIU UV g = L
r : 0.700
0.0197 — ~— 0.0276 m
/ A PITCH : SCALE 15:1 (m)
* E2 *For additional information on our Pb-Free strategy and soldering
Y details, please download the ON Semiconductor Soldering and
K Mounting Techniques Reference Manual, SOLDERRM/D.
8 5
A AlB
| [<axn | 201 8]
BOTTOM VIEW 005 | Cfnores
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CASERM

DFN6, 3x3
<~— D Bl CASE 506AR-01
ISSUE O
PIN ONE E
REFERENCE\W i
7
x| 015 | C
2X E 015|C A3 l
~|o10|c A
ex D[ 0.08 Al-
! SR
2xD2
ex L _"l < {e] ax
I 1 3
O J

f

2xE2

:
sl

ks

6X
H1— &[0 c|A]B|
BOTTOM VIEW 0.05 | C| NOTE3

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30mm FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM | MIN | NOM | MAX
080 | 090 | 1.00
Al | 000 | 005 | 005
A3 0.20 REF
b | 035 | 040 [ 045
D 3.00BSC
D2 | 1.025 | 1.125 | 1.225
E 3.00BSC
E2 | 160 | 170 | 1.80
e 095BSC
K| 015 [ —— [ ——
L [ 030 | 040 | o050
H1 0.30 REF

~ 0 &

B]

PINONE |4 E

REFERENCE / l
7/

(9]

2x O] 0.10
aloo|c

~lot0]c

2X

WDFNS6, 1.2x1.0, 0.4P
CASE 506AS-01
ISSUE B

0.08

[

L1

° —>|4|<—b6x

SEATING
PLANE

!

=
0.40

PITCH

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.

. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30mm FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

[XNNY

~

MILLIMETERS
DIM | MIN | MAX
A | 070 | 080
Al | 000 | 005
A3 0.20 REF
b | 015 | 025
D 1.20 BSC
E 1.00BSC
e 0.40B
L [ 030 [ 040 |
L1 | 040 | 050

MOUNTING FOOTPRINT*

e [ i

0.42
-
f

___
[ ]
107

DIMENSIONS: MILLIMETERS

L=

Al8]

BOTTOMVIEW | 0.10
NOTE 3

0.05

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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—e—pat

CASERM

UDFN10, 3x3, 0.5P
CASE 506AT-01

ISSUE A
NOTES:
MILLIMETERS
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994, | DIM | MIN | NOM | MAX
2. CONTROLLING DIMENSION: MILLIMETERS. |—A 1 045 | 050 | 055
E 3. DIMENSION b APPLIES TO PLATED Al | 000 | 003 | 005
/ TERMINAL AND IS MEASURED BETWEEN A3 0.127 REF
PIN ONE ~u 0.25 AND 0.30mm FROM TERMINAL. b | 018 [ 025 [ 030
REFERENCE 4. COPLANARITY APPLIES TO THE EXPOSED | D 3.00 BSC
/ PAD AS WELL AS THE TERMINALS. D2 | 240 [ 250 | 260
7 E 3.00BSC
x |05 C F;z 170 losli?aoscl 1.90
2% Q A3 - K 0.19TYP
1010 |C l L [ o030 [ 040 [ 050
ool ¥ YA SOLDERING FOOTPRINT
10X [ 0.08 | C _‘
ard 11 l— 26016 —>]
SEATING
¥ - 00000
10X L < e| 8x L
} 1 _>| 5 T T
Uiy
T ? 2.1746 1.8508 3.3048
e N |
Ftonsng D[]!I
10X K 10 6 0.5651 0.5000 PITCH
_JL_ 0t0[c[A]B] 5.3008
b 10x| & 0.05 1 ¢l noTE3 10X U DIMENSIONS: MILLIMETERS
WDFNS3, 2x2
< D} o B CASE 506AU-01
ISSUE O
NOTES:
PIN ONE 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994 .
REFERENCE 2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN

N

2X
O 010 C

\

2X

TOP VIEW

»| 010|C

[]

I

8X 6
A~ 00slc A1J‘

SEATING
PLANE

2x L

D2

A
A

[}
SIDEVIEW  (A3)—

1 2

LI

Ly

1

E2
||
3
| ocn|g b0 iClALE)
BOTTOM VIEW : NOTE 3

4.

0.25 AND 0.30 MM FROM TERMINAL.
COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.

MILLIMETERS INCHES
DIM| MIN NOM | MAX MIN NOM | MAX
A | 070 0.75 0.80 0.028 | 0.030 | 0.031
A1 | 0.00 0.05 0.000 0.002
A3 0.20 REF 0.008 REF
b 025 | 030 | 035 0.010 [ 0.012 [ 0.014
D 2.00 BSC 0.079 BSC
D2 [ 140 [ 150 | 1.60 0.055 | 0.059 [ 0.063
E 2.00 BSC 0.079 BSC
E2 | 090 | 1.00 [ 1.10 0.035 | 0.039 [ 0.043
e 1.30 BSC 0.051 BSC
K 0.35 REF 0.014 REF
L 035 | 040 [ 045 0.014 | 0.016 [ 0.018

SOLDERING FOOTPRINT

2x o.400—-| h:1.300~>‘
RN

0.600

0.250 ' R
A
1.100 oo

Y
)

0.275

!
Ll
0.400 ——»]

<— 1.600 —>

| -

DIMENSIONS: MILLIMETERS
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CASERM

~—[D]

UDFNS8, 2x2.2, 0.5P
CASE 506AV-01

—p—{A]
Bl ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANGING PER ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS
PIN ONE v [E] MEASURED BETWEEN 0.25 AND 0.30 mm FROM TERMINAL.
REFERENCE % . COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS
l THE TERMINALS.
2X A [ mILLIMETERs
) 010(C | DIM[_MIN | NOM [ MAX |
TOP VIEW A | 045 | 050 | 055
x A1 0.00 | 0.03 | 0.05
A3 0.127 REF
C A b | 020 | 025 [ 030
(A3) D I2.00 lec
D2| 1.40 | 1.50 | 1.60
£ 010|C I, E 2.20 BSC
E2| 070 [ 0.80 [ 0.90
8X = .:.U }_ SEATING e I0.50 BSC
f K| 020 [ ——
E SIDE VIEW PLANE L] 035 040 045
A1- SOLDERING FOOTPRINT
|e— —>
P2 o ' 2.15 |
|
sx L _’I 4 8X 8X
! ' 048 .25
(L LIET T | 1 B Ty
to|r — ]
¢ | E2 f
. ¥ 1 ]
alalinln 050
K 1.60 PITCH
L P = —
0.10 [C|A[B]
BOTTOM VIEW
@005 [c[worea - -—r
1 080 ™= pimENSIONS: MILLIMETERS
DFN6, 3x3.3
-~ @_'f‘@ CASE 506AX—01
ISSUE O
NOTES:
1. DIMENSIONS AND TOLERANCING PER DIM Ml:l'"'"‘mirERﬁAx
PIN 1 ASME Y14.5M, 1994. e e
REFERENCE \| 2. CONTROLLING DIMENSION: MILLIMETERS. |-A{ 080 | --- | 0.90
N (E] 3. DIMENSION b APPLIES TO PLATED A1} 000 | --—-| 005
\ TERMINAL AND IS MEASURED BETWEEN A3 0.20 REF
0.25 AND 0.30 mm FROM TERMINAL. b | 030 | ——- ] 0.40
2X \ 4. COPLANARITY APPLIES TO THE EXPOSED | D sl.oo BSCI
PAD AS WELL AS THE TERMINALS. D2| 190 | —— [ 210
o051 N E 3.30BSC
E2| 110 [ ———[ 1.30
2x |00 TOP VIEW A
L|040 [ — [ 060
7]010]C l L1000 — o015
6 __H A SOLDERING FOOTPRINT
SEATING
AJloos[c “3) k) J } ;P,_ANE | 3.60 |
SIDE VIEW A1 o
] |
02 N 1.35 R0
L o) "
! 0 0 O] 4" L L]
2] 0.95
! PN — — PITCH
oA : 1 L1
E2
+ L |
L]
ex L1 6X
y o] [0 [a 010 [c[A[g] 0.83~L—>‘ DIMENSIONS: MILLIMETERS
[N I s lc
BOTTOM VIEW : (NOTE 3)
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CASERM

WDFN12, 3x4, 0.5P

o] r‘@ B]  CASE 506AY-01
ISSUE B
PIN 1 NOTES MILLIMETERS
INDEX AREA \| . DIMENSIONING AND TOLERANCING PER | pa "IN | MAX
ASME Y14.5M, 1994. e
N (E] 2. CONTROLLING DIMENSION: MILLIMETER. 070 1 0.80
\ 3. DIMENSION b APPLIES TO PLATED A1} 0.00 | 0.05
TERMINAL AND IS MEASURED BETWEEN ~ |-A3 [ 0.20 REF
\ 0.15 AND 0.30 MM FROM TERMINAL. b | 020 [ 030
AR N 4. COPLANARITY APPLIES TO THE D | 4.00BSC
EXPOSED PAD AS WELL AS THE DEz 3.20 IB Sséto
TERMINALS. 3.00
2 [o]010[ | TOP VIEW A e
r K| 020 ] ——
~lo10]c ¢ L | 030 050
12x |©] 0.08 SIDEVIEW J A I SOLDERING FOOTPRINT
3
Al 3.30 iox
<— 1.75 —>
D2 0.55 (1)23)6
TR I Y r !
“LAUUUUUT — +
1
; : - -
E2 — —
3.35
20 M NN N N O 0.50 PITCH
el __I L_ 0.10[c[A]B] A
e b 12x| & - -
12x L 0.05 | C|NOTE 3 1
BOTTOM VIEW
DIMENSIONS: MILLIMETERS
B] WDFNG6, 2x2, 0.65P
~— D ‘T—@ CASE 506AZ-01
ISSUE A
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME | MILLIMETERS _|
Y14.5M, 1994. | DIM | MIN MAX
2. CONTROLLING DIMENSION: MILLIMETERS. A | 070 | 080
PIN ONE E 3. %MENSSION b APPLIES TO PLATED TERMINALSND 2; o.og 5 REO#%
IS MEASURED BETWEEN 0.15 AND 0.20mm FROM }
FIEFERENCE\/ TERMINAL. m b 0.25 | 0.35
A 4. COPLANARITY APPLIES TO THE EXPOSED PADAS | D 2.00BSC
WELL AS THE TERMINALS. D2 | 030 | 050
2x O] 0.10 | C 5. PINS 2 & 3 CONNECTED TO LARGE FLAG. D3 | 0.80 1.00
I—l—l—l 6. PIN 6 CONNECTED TO SMALL FLAG. E 200B5C
X Em c A3 _ l Ee2 0.92 IB 110
C| SEATING G 0.41 REF
~lo10|c A €l iave G2 | 0.085REF
K 0.25 REF
L1 11 I__\_ SOLDERMASK DEFINED L | 020 | 030
ex|O] 008 PR MOUNTING FOOTPRINT
G2>=— ' 2.30
D3 »>
6x L — —|: ax e 1.05 - 035
\ ; al — 045 £
[T T !
T 0.38
bl oA L
NOTE 6 4y r — 0.65
2x E2 v — PITCH
¢ L] N ¥ = Ea
" NOTE 5 0.11
6 - - -
ex K _,] L_ X b I:l
D2— = sl0]C Al B] 095 ——‘ L—sx 0.43
—> ~—G 0.05 | C | NOTE3 DIMENSIONS: MILLIMETERS
BOTTOM VIEW
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CASERM

DFN6, 2x2.2, 0.65P

~—[D] "r—@ B] CASE 506BA-01
ISSUE O
PIN ONE NOTES:
1. DIMENSIONING AND TOLERANCING PER
REFERENCE [E] ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
2X 3. DIMENSION b APPLIES TO PLATED TERMINAL
010 |C A AND IS MEASURED BETWEEN 0.15 AND
0.20 mm FROM TERMINAL.
2X 4. COPLANARITY APPLIES TO THE EXPOSED
E c PAD AS WELL AS THE TERMINALS.
. TOP VIEW A
; [MILLIMETERS
DIM[_ MIN | MAX
21010 |C A | 080 [ 1.00
‘LI—I—’ o o = i A1] 0.00 | 0.05
| ] b | 020 | 0.30
o[ 008 [c] SIDE VIEW ARKTREET
SEATING
A1 PLANE E | 220BSC
E2| 0.70 [ 0.90
e | 065BSC
D2> K| 020 ] ——
o L | 025 035
|<—|: L1] 0.00 | 0.10
ex L }_ 1 3 v 6X L1
TIF )
¢ |r E2
[0 O T
1% 2 0.10 [C|A[B]
K —>| ex b |
0.05 | C|NOTE 3
BOTTOM VIEW
2x WDFN12, 3x1.35, 0.5P
Aloislc CASE 506BB-01
e g TR
NOTES: MILLIMETERS
B] 1. DIMENSIONING AND TOLERANCING PER
(A3)—>| e ASME Y14.5M, 1994. | DIM[_ MIN [ MAX
2. CONTROLLING DIMENSION: MILLIMETER. 070 | 0.80
| 3. DIMENSION b APPLIES TO PLATED Al| 000 | 0.05
TERMINAL AND IS MEASURED BETWEEN A3| 0.20 REF
[E] 0.25 AND 0.30 MM FROM TERMINAL. b | 018 | 0.30
4. COPLANARITY APPLIES TO THE EXPOSED | D | 3.00 BSC
Y /
2X PAD AS WELL AS THE TERMINALS. D2| 210 | 2.30
O 015 |C 5. EXPOSED PADS CONNECTED TO DIE FLAG. [ E 1.35 BSC
TOP VIEW EXPOSED Cu USED AS TEST CONTACTS. E2 | 020 | 040
PIN ONE — e 0.50 BSC
REFERENCE IE gigg I 0.40
(A3) SOLDERING FOOTPRINT
ZEIE [
A | 2.352 |
12X SEATING 0.093
= 008]c SIDE VIEW PLANE
A 0351
2X 0.014
e o “Ogoooon
12xL EXPOSED PAD
1 ! |<6_/_Ez I I
L oo
1 I — —
Bieern JooooQd
12xK 12 _,| ) ! 12xb 0.265 0.479
010lC A|B| 0.01 0.019 ( . )
SCALE 16:1 (-0
BOTTOM VIEW 0.05 | C|NOTES3 inches
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WDFNS8, 3x3, 0.65P

CASERM

~— (D] ——‘b—@ B] CASE 506BC-01
ISSUE O
NOTES: MILLIMETERS
1. DIMENSIONING AND TOLERANCING PER oM MIN | MAX
ASME Y14.5M, 1994, A [ 070 | 080
2. CONTROLLING DIMENSION: MILLIMETERS. a1 T 000 T 0.05
[E] 3. DIMENSION b APPLIES TO PLATED TERMINAL [Faa 5 50 REF
REFEwEﬁgE\/ AND IS MEASURED BETWEEN 0.15 AND b 025 | 63
0.30mm. :25 | 0.35
2Xx 4. COPLANARITY APPLIES TO THE EXPOSED D | 3.00BSC
Ol oto0lc A PAD AS WELL AS THE TERMINALS. gg é-gg I Hg
E | 3.00BSC
2X E2 | 1.70 | 1.90
0.10|C e | 0.65BSC
TOP VIEW w3 [ A G2|_0.15REF
B G3| 0.20REF
7| 005|C K o.zol ——-
L[ 025 045
8X P — J—__i
Em SEATING
SIDE VIEW PLANE
G2 >l A1l SOLDERING FOOTPRINT
— - G3 330 8Xx
D2 —f<—>|| =—>}—D3 ! g%
oL e | O 1
L , 14 1.28 115
il Ll | [ !
] A 2.55
2x E2 tL |
; : VO ———
] _Igll_ll_l_.lg REOENE 1 80— |«
X b P [C[notEs 1052
BOTTOM VIEW DIMENSIONS: MILLIMETERS
WDFN18, 6x6, 0.65P
~— D Al CASE 506BD-01
ISSUE O
Y NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.
PIN 1 LOCATION 3. DIMENSION b APPLIES TO PLATED
[E] TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 MM FROM TERMINAL TIP
ox 4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.
o050 l MILLIMETERS
2X DIM|_ MIN | MAX
TOP VIEW A [ 080 [ 090
E C A1 ] 0.00 | 005
A3 | 0.20 REF
b [ 025 [ 035
D | 6.00BSC
D2 | 205 [ 2.15
D3| 285 [ 2.95
E | 6.00BSC
E2 | 455 | 465
SIDE VIEW SEATING E3 [ 235 [ 245
PLANE E4 | 1.80 | 1.90
G1 < »la »— G1 e 0.65|BSC
< | G1| 265 275
D3 [d D2 18x K K 0.20|MIN
_ 1 9 L | 035 045
E3 TOOOW T OOL {
E2
4 :
E4— _I:I_I:I_EI_[F_[D_EI_EI_EI_EL
18 T 10
18X LJ_ @_>| |<_ —>H<—1sx b
sl lc AlB]
BOTTOM VIEW 0.05 [C|NOTE 3
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CASERM

<—@—T—@

PIN 1
REFERENCE \ |E|
y N
O 045(C k
2X
TOP VIEW
~Todo]c Ly
12X LD—D—D—D—D—D—_I_LL A

SIDE VIEW

D2

ot

U

U

=

(A3)] % SEATING
—A1

DFN12, 3x3, 0.4P
CASE 506BE-01
ISSUE O

NOTES:
1

PLANE

. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3.

DIMESNION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 MM FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

[MILLIMETERS
DIM[ MIN | MAX
A | 045 | 055
A1 0.00 | 0.05
A3| 0.15REF
b | 015 [ 025
D | 3.00BSC
D2 [ 2.40 [ 2.60
E | 3.00BSC
E2| 1.70 | 1.80
e | 040BSC
K| 015 [ ——
L[ 030050

SOLDERING FOOTPRINT

2.50

1.25 —f«—»]
000

i

0.85

3.30

B

0o

il

Fonnnog o ] — om0
—>|7|<— 12x b 0.55 12X
0101C A| B| 0.20 DIMENSIONS: MILLIMETERS
Q} 0.05|C
BOTTOM VIEW : (NOTE3)
DFNS8, 5x6, 1.27P
«—[D] B] CASE 506BG-01
‘ ISSUE O
x| 015 | C !
I—I—I—l NOTES: MILLIMETERS
| 1. DIMENSIONING AND TOLERANCING PER DIM[ MIN | MAX
| ASME Y14.5M, 1994. A | 080 | 1.00
PIN ONE 2. CONTROLLING DIMENSION: MILLIMETERS. a1 T 000 | 005
LOCATION 3. DIMENSION b APPLIES TO PLATED A3 020 REF
TERMINAL AND IS MEASURED BETWEEN b | 045 | 055
0.15 AND 0.30 MM FROM TERMINAL TIP. : -
4. COPLANARITY APPLIES TO THE EXPOSED |2 5.00 BSC
PAD AS WELL AS THE TERMINALS. 12 3-2%()'8 ;{:10
[2[015[C | 1op vIEW E2. pon . 310
L [ 060 [ 0.80
(010 |C (A3) 1 l
Ly A SOLDERING FOOTPRINT
(o]0 o] SIDE VIEW ! DR
NOTE 4 Al- C EEQIIII?G — |<—sx 0.71
o vt 0000
1 o 1
O ojga X T
) 320 6.30
E2 l
{ 1 ——
mmnan ] [ [ _
8 5 T T
El N |<— sxb 8X 0.64
010[c[A]B] 0.95 1.27 PITCH
le/2]
1_- & 0.05 | C| NOTE 3 DIMENSIONS: MILLIMETERS
BOTTOM VIEW
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CASERM

DFN6, 2x1.3, 0.65P

CASE 506BH-01 NOTES:

1. DIMENSIONING AND TOLERANCING PER
<~— D —>p—{A| [B] ISSUE O ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.
(0.10) 3. DIMENSION b APPLIES TO PLATED
l‘_ . TERMINAL AND IS MEASURED BETWEEN
Y 0.15 AND 0.30mm FROM TERMINAL.
4. COPLANARITY APPLIES TO THE EXPOSED
AP :Er:‘%E 7 E PAD AS WELL AS THE TERMINALS.
// { (0.20) MILLIMETERS
4 DETAIL A DIM [ MIN | NOM | WMAX
2X [O[0.10 | C A | 08 | 08 | 090
(A3) A | 000 | -—— | 005
A3 0.20 REF
x[ofot0fc DETALB A3 1 b | 025 [ 030 [ 0%
l D 2,00 BSC
g D2 | 055 | 060 | 065
21005 |C \ A E 1,30 BSC
PN ) E2 | 015 | 020 | 025
I e S pETALB Al e 065BSC
% |0 0.05 A1 OPTIONAL CONSTRUCTION L[ o2 [ 035 [ 045
NOTE 4 SEATING 4X SCALE
PLANE SOLDERING FOOTPRINT
DETAIL A D2
e T R
5%
1 3
< 0.34 —0.26
] e g I
e 000 | 1
1 1] 1.60
P }
6X L 6X b | | 1I:I I:I
010[{C|A|B
BOTTOM VIEW 6X
& 0.05 | C| NOTE 3 0.53 <— 0.62
0.44
DIMENSIONS: MILLIMETERS
——— IEI_,H: DFNS8, 3x3, 0.5P NOTES:
CASE 506BJ-01 1. DIMENSIONS AND TOLERANGING PER ASME
B] Y14.5M, 1994.
ISSUE O 2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND 0.30
PIN 1 FPGE OF PACIAGE ggpﬁﬁx;'%s “/ﬂllm_lfts TO THE EXPOSED
4.
REFERENCE "\ L PAD AS WELL AS THE TERMINALS.
N Y [E] MILLIMETERS
ax | DIM[_ MIN | MAX
L1 0.80 | 1.00
D010 C \ A1 0.00 | 0.05
A3| 0.20REF
2X %EII‘:‘LIRLA b | 018 | 0.30
D | 300BSC
Em C TOP VIEW CONSTRUCTION DE2 1f30|3;'g4
410.05|C DETAIL B l L E2| 1.35 | 1.55
e 0.50 BSC
K| 020] ——
8X EI"’EI!/ O I:I__L A L | 030 | 050
olos|o (A3) SEATNG oot Mour:;lbjz: F(;STPRINT
NOTE 4 (] OPTIONAL
SIDE VIEW Al Cl prane CONSTRUCTION 1
«— D2—>| 85 8X
DETAILA EXPOSED G MOLD CMPD —> [«—0.35
8x L .
v 1 | a4 —_
g L/ L
A ==
E2 DETAIL B T
8X K—¢ * OPTIONAL 3.30 1.55
CONSTRUCTION l
Frannn !
ST T T b il
— 0.10 [c[A]B| - |
soTTomview | |05 [C] wores — 0.50
8X 0.63 PITCH
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CASERM

PIN 1
LOCATION

' |
0015 | C E

TOP VIEW

""""" |1

PLLP-4
CASE 508AA-01
ISSUE O

NOTES:
1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.
2. DIMENSIONS IN MILLIMETERS.
3. TOLERANCES: +0.10 MM.

MILLIMETERS
DIM| MIN MAX
A | 1.750 | 1.950
A1 | 0.000 | 0.050

A3 | 0.254REF
B | 0.500 [0.700
D 6.200 BSC
D1 [ 3.979 [4.179

1 [c] seATG E | 5200BSC
41010 C \ E1 [ 4.087 [ 4.287
_L_ { e | 1.905BSC
Slowle] & L & T o500 0700
. G . A
|—|—|—’ A3 SIDE VIEW A1 H | 0379REF
H1 | 0635 REF
H2 | 0507 REF
< H  Hof j= J | 0.404 REF
J1 | 0507 REF
* e —>| |<— H1

T & !

2x G F E E1

Y A A i l

4 el
d <~ p1— ¥
BOTTOM VIEW
SOD-723
CASE 509AA-01
ISSUE O

’d— D —»-X-
1 b
— ¥

b 2x
|| 0.08 (0.0032) | X| Y|

N
°TL HE_i,.eL

+
t

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
FINISH THICKNESS. MINIMUM LEAD
THICKNESS IS THE MINIMUM THICKNESS OF
BASE MATERIAL.

MILLIMETERS INCHES
|DIM| MIN | NOM | MAX | MIN | NOM | MAX
A | 049 | 052 | 055 | 0.019| 0.020| 0.022
b | 025 | 0.28 | 0.32 [0.0098 | 0.011] 0.013
c | 0.08 | 0.12 | 0.15 |0.0032 |0.0047 [0.0059
D | 095 | 1.00 | 1.05 | 0.037 | 0.039| 0.041
E | 055 | 0.60 | 0.65 | 0.022| 0.024| 0.026
He | 135 | 1.40 | 1.45 | 0.053] 0.055| 0.057
L | 015 | 0.20 | 0.25 | 0.006 [0.0079| 0.010
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SOLDERING FOOTPRINT

1.1
Y 0.45
0.043 _[0077
il
o I
0.0197
SCALE 10:1 (

inches



WQFN16, 4x4
CASE 510AB-01
ISSUE O

CASERM

*-.-’k—. [A] NOTES:
B] 1. DIMENSIONING AND TOLERANCING PER MILLIMETERS
ASME Y14.5M, 1994. | DIM| MIN | MAX
Q 2. CONTROLLING DIMENSION: MILLIMETERS. 0.70 | 0.80
PIN1 — 3. DIMENSION b APPLIES TO PLATED A1] 000 [ 005
LOCATION AN E] TERMINAL AND IS MEASURED BETWEEN | A3 | 0.20 REF
0.15 AND 0.30 MM FROM TERMINAL. b | 025 ] 035
4. COPLANARITY APPLIES TO THE EXPOSED | D | _ 4.00 BSC
0015 C PAD AS WELL AS THE TERMINALS. D2| 2.70 | 2.90
E | 4.00BSC
E C E2| 270 [ 2.90
. e | 065BSC
TOP VIEW K| 020 [ ——
(A3) A L [ 030 [ 050
~]010]C v SOLDERMASK DEFINED
[ cooad SOLDERING FOOTPRINT*
16 X[ [ 0.08 | C T SEATING @20
SIDE VIEW A1- . 16X
16X 0.4 |<— 0.5
D2 0 9
e—D2—>
16X L —’I |‘—“E| EXPOSED PAD L 1 D D D D
- \
L i O O
T 16p ds f —D— I:I I:I
= i E2 OPTIONALT 2.80 _L4_3o
16X K‘¢ B o ¢ PIN DETAIL l:l _E
134 - i 2X SCALE
12
/ _,| . O = T
0.10 [c|A|B| %
BOTTOM VIEW | gy 2 LI ] ree
0.05 |C| NOTE 3
2.80
DIMENSIONS: MILLIMETERS
QFN24, 4x4
<—.—+-. A] CASE 511AA-01

PIN ONE

REFERENCE

2X
D015 (C

2X

0.15

(@]

~loto]c

Y| cocooot Y
~loos]c -J‘
[A1]

D2 >
L > h—@ 20x
} 7 il
! 13
¢t E *
Y b - E2
e2- L ¥
4TI
24X b
0.10[c|A[B]
$ 0.05|C| NOTE 3

ISSUE O

( i\ TSEAT.NG
Pt
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NOTES

. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.

w N

. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
0.25 AND 0.30 MM FROM TERMINAL.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM [ MIN NOM | MAX
0.70 0.75 0.80
A1 | 0.0 0.03 0.05
A3 0.20 REF
b | 018 0.25 0.30
D 4.00 BSC
D2 | 2.40 250 | 2.60
E 4.00 BSC
E2 | 240 250 | 2.60
e 0.50 BSC
K| 02 [ ——— [ ——-
L 030 | 040 [ 050




CASERM

LLGA12, 2x2
CASE 513AA-01

[0} r_@ ISSUE O

PIN ONE

REFERENCE \

N

A

(E]

TOP VIEW

)
21 010]c :

| = B ——— gy —— gy —— gy ——

v
IEIM JA SIDE VIEW

L1 ’-7_:_ ?2_:
T

i

e—rT{eJox

11X L D '—l
p B
[

T =
alalilais
_J 7 12;(
BOTTOM VIEW

SEATING
PLANE

0.10 [c|A|B]

0.05 | C| NnOTE 3

http://onsemi.com
160

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994 .

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.20 MM FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM[ MIN | MAX
A | 050 | 0.60
A1 000 | 0.05
b | 015 | 025
D 2.00 BSC
D2 | 080 [ 1.00
E 2.00 BSC
E2| 055 | 065
e 0.40 BSC
K| 025 [ ——
L | 030 | 050
L1 040 | 060

SOLDERING FOOTPRINT

0.66 — 2.30

12X
0.23
;
K :I I

1 I: —1 g-l‘}r%H

— — 1 f
== p
093 [ 0.91

— — Y

v
0.63

11X
0.56
DIMENSIONS: MILLIMETERS

2.06

[
\



CASERM

TLLGA20, 6x5
CASE 513AC-01
ISSUE A
D] [B] MILLIMETERS NOTES:
o™ MIN | Max 1. DIMENSIONING AND TOLERANCING PER
TWW ASME Y14.5M, 1994 .
- : 2. CONTROLLING DIMENSION: MILLIMETERS.
A1l 000 | 005 3. DIMENSION b APPLIES TO PLATED
b | 025 | 035 TERMINAL AND IS MEASURED BETWEEN
b2 | 035 | 0.45 0.25 AND 0.30 MM FROM TERMINAL.
PIN ONE D 6.00 BSC 4. COPLANARITY APPLIES TO THE EXPOSED
REFERENCE E gg ngols sséw PAD AS WELL AS THE TERMINALS.
Q E | 5.00BSC
E2 [ 190 [ 2.10
E3 | 370BSC
2X \ E4a | 390 | 4.10
O 015|C e 0.80 BSC
A\ G | 105 ] 1.25
2X G2 1.95|BSC
G | 255 | 275
E c TOP VIEW J | 015 | 025 SOLDERING FOOTPRINT
K 0.10|MIN 4.05 |
A L] 025 ] 035 0.80
7] 010]C r 025 | PITCH—je—»]
I ‘| |
0.08 | C SEATING
°] SIDEVIEW a1 f ; PLANE b I
20x I | ¥
b4 5
< D3 >~ 263195 1 [[] E
G3 — G2 0.45]_ 1.20
= | | i
— |<—— 16X
b2 i y | s W i [0 19x 3.104€0
| | q] q] 0.35 035
d O [m}
20| O T a6 - ml
¥ P 0.80—% Y
& ] T PITCH M m
j_ L
E4 g =) B Ef E3 D D o D D y
o D l 20X 035I l«— 210 —>|
16 I:i o olo F H_Olo 3,70
DIMENSIONS: MILLIMETERS
J i ——I oK 010 [c[A[B]
20X L———> L7 &
G 19X 0.05 | C|NOTE3
— D2 —>
BOTTOM VIEW
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CASERM

LLGA12, 3x3
~ ._'r‘. Al [B] CASE 513AD-01
ISSUE O
NOTES: [ miLLIMETERS |
1. DIMENSIONING AND TOLERANCING PER DIM[ MIN | MAX
PIN ONE [E] 2 é%mggéiiimggmtmlow MILLMETERS. [ ay T ooo——o60
REFERENCE ™\ Y 3. DIMENSION b APPLIES TO PLATED B R
X TERMINAL AND IS MEASURED BETWEEN b 2 00 BSG
0.15 AND 0.30 MM FROM TERMINAL TIP. D2 275 | 265
Al ots] ¢ \ 4. COPLANARITY APPLIES TO THE EXPOSED  [—g 5 ooz
N PAD AS WELL AS THE TERMINALS. ST Tes ] 17
2X e 0.50|BSC
K| 020 [ ——
E C TOP VIEW SEATING L | 035 | 045
»1 010]|C PLANE
12% | A SOLDERING FOOTPRINT
| 0.08|C \ |l 3.30 >l
|—|—|—|A1_ SIDE VIEW : 1o
«—— D2 —> L 1 _'| <—0.56
e [ —
1 1
v TOOmmT 0s0 I 1 o2
H L - - I PITCH
k) T +
12x K |:| =
E2 ¥ 2.78
l , = —
IO 11X j_
_f 12 71 12x 0.28 re—1.73—>
12x L ‘_‘ ol [010]C A[B] .
BOTTOM VIEW 0.05 | C|NoTE 3 DIMENSIONS: MILLIMETERS
B] TLLGAS32, 4x4, 0.4P
B D] 'r Ly CASE 513AE-01
ISSUE A NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND 0.30
PIN ONE o [E] MM FROM TERMINAL TIP.
4. COPLANARITY APPLIES TO THE EXPOSED
REFERENCE "\ \ PAD AS WELL AS THE TERMINALS.
MILLIMETERS
2X DIM[ MIN [ MAX
O\ 010 C k A 0.50 0.60
A1 0.00 | 005
| b | 015 | 025
x[of ot0]c TOP VIEW bt [ 030 REF
D2 | 2.80 | 3.00
©| 008]C ] E 4.00|BSC
\ | | A E2 [ 2.80 [ 3.00
0.40 BSC
sx[Af 0os]c| s A K020 | ——
IDE VIEW L[ 020 [ 040
NOTE 4 Al C] SEATING L3 | 0.10RREF
b1*‘ MOUNTING FOOTPRINT
D2—» 32x L
| R 0-400“‘ |‘_ 32X
ToUoouoy - PITCH | | *‘ ’470.63
mES = +, 00000000
] =
- - f — —
- - — 2 004
= O = = ¥
¢ ] - — —
= P 31X f ] ]
:lt——nrmrﬁrhnnn 020— 4 =
32x K 24 Y 32X
S| | o on e 10000001
e2 «— 0.05 | C|NoTE 3 .« 4B0—
BOTTOM VIEW DIMENSIONS: MILLIMETERS
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LLGA10, 2.5x2.5, 0.5P

CASERM

NOTES:

_ 1. DIMENSIONING AND TOLERANCING PER
<~—[D] B] CASE 513AG-01 ASME Y14.5M, 1994.
ISSUE A 2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 MM FROM TERMINAL TIP.
4. COPLANARITY APPLIES TO THE EXPOSED
nerEINONE \ QX [E] PADS AS WELL AS THE TERMINALS.
2X \ MILLIMETERS
DIM[ MIN | MAX
ol oto]fc & l A [ 050 [ 060
A1 000 | 005
2X b | 020 | 030
Em C D | 250BSC
TOP VIEW D2 [ 090 [ 1.00
A E 2.50 BSC
»| 005|C _[ E2 | 145 | 155
| + e 0.50 BSC
G | 020 [ 030
(0] 005/ i T
NOTE 4 SIDEVIEW A1 SEATING L1 0.05 BSC
e (0.10) PLANE 3] 020 [ 0.30
v /’F\\ SOLDERING FOOTPRINT*
x i G—>| l«—>—D2 0.25 0.95
L1\ L (e}~ ox 0.30 —>| |=
(0.10);": _____ e ~~\\\/’_1\\ I‘_s E1ox L I:l ED I:l _
PIN ONE {
DETAIL A F):' Gt O 3
& !
E K 1.50 2.90
B R
10 0O OO =&
ox L3 10 ——I 6 NEOE AlB]
<—10x b | D1 66 6 wores 0 [g i
BOTTOM VIEW 0.40 f X
= 0.52
—> 0.50 PITCH
DIMENSIONS: MILLIMETERS
3 Al [B] LLGA16, 3x3, 0.5P
bl CASE 513AJ-01 NOTES:
1. DIMENSIONING AND TOLERANCING PER
ISSUE O ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
0.10 TERMINAL AND IS MEASURED BETWEEN
& [ 010 G Seo i RO TENA T
4.
HEFERENCE\ x ¥ PAD AS WELL AS THE TERMINALS.
2X } MILLIMETERS
Al o010|C \ l 0.15 | DIM[_MIN | MAX
N\ ©197 perara A |05 00
X A1] 000 | 005
b 0.20 0.30
TOP VIEW D 3.00 BSC
D2 [ 1.90 [ 2.00
‘_|_|_\ E | 3.00BSC
7] 010|C Y E2 [ 1.90 [ 2.00
| | A e | 050BSC
T K K| 020 [ ——
O 008 C L[ 025 035
0.50
DETAILA <~—D2—> "‘ r PITCH
b ARk v er
e/2 =lB s 16X T L1
= O T 051 — [ — 1
BN O E2 L1 C 1 2x 2
T T ] ] 2.00 3.31
13 ]
VP — 3 4
A 9
16X L 4>H<—1sxb 1|:||:||:||:| l
$ 010 |C A|B| 0.39-" I‘— —>| E)Ség
BOTTOM VIEW 005 | G notes
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CASERM

LLGA12, 3x3, 0.5P
CASE 513AK-01
ISSUE O

~ B!
cerERNE - E

2X

Em ¢ TOP VIEW

| 010|cC ¥
vyl _|A
12X| ~| 0.08 | C \
A1~

SIDE VIEW gfﬂllé«e

| i8]
T
2

E

Onmmmnmn

i l
4

]
P =
= _E__L_ PITCH
— (.
Ll:l
12 _"7 12;{9 0.0 [c[A[B] <1)1.§0j_

NOTES:

1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.

2.
3. DIMENSION b APPLIES TO PLATED

CONTROLLING DIMENSION: MILLIMETERS.

TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 MM FROM TERMINAL TIP.
4. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

MILLIMETERS
DIM| MIN | MAX
A | 050 [ 0.60
A1 ] 0.00 | 0.05
b | 020 [ 030
D 3.00 BSC
D2 [ 260 [ 2.80
E 3.00 BSC
E2 [ 190 [ 2.10
e 0.50 BSC
K| 020 [ ——-
L[ 025 035

SOLDERING FOOTPRINT
3.30

'R ——| <—0.50

12X

=] =

—

0.50

2.75

re— 2.05—>»

BOTTOM VIEW 0.05 | C|nores DIMENSIONS: MILLIMETERS
SOD-923
CASE 514AA-01
ISSUE D
’1— D —» -X-
NOTES:
- 1. DIMENSIONING AND TOLERANCING PER ANSI
i 3 Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS. SOLDERING FOOTPRINT
|I | E 3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
7 Z § FINISH THICKNESS. MINIMUM LEAD
THICKNESS IS THE MINIMUM THICKNESS OF

b 2x BASE MATERIAL.

| [ 0.08 (0.0032) [ XY | MILLIMETERS INCHES

A

MIN | NOM | MAX | MIN | NOM | MAX
0.34 | 0.39 | 043 | 0.013| 0.015] 0.017

N

l-":FrnUo a'>|§

i ]

http://onsemi.com
164

0.90 —f=— o
0 0

0.15 | 0.20 | 0.25 | 0.006 | 0.008] 0.010

0.07 | 0.12 | 0.17 | 0.003 | 0.005| 0.007 0.30 —" L—
0.75 | 0.80 | 0.85 | 0.030] 0.031] 0.033
0.55 | 0.60 | 0.65 | 0.022] 0.024] 0.026

0.95 | 1.00 | 1.05 | 0.037| 0.039| 0.041
0.05 | 0.10 | 0.15 | 0.002 | 0.004| 0.006

DIMENSIONS: MILLIMETERS



r—D—>

CASERM

= IH

—‘I—_b 2X

| 0] 0.08 (0.0032) | x| Y|

SOD-923
CASE 514AB-01
ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI SOLDERING FOOTPRINT
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD 0.90 _|<—>|
FINISH THICKNESS. MINIMUM LEAD 0.40
THICKNESS IS THE MINIMUM THICKNESS OF ;
BASE MATERIAL. D:I D:I
MILLIMETERS NCHES : :
A DIM[_ MIN | NOM | MAX | MIN | NOM | MAX A
A | 034 | 037 | 040 | 0.013] 0.015] 0.016 0.30
b | 0.15 | 020 | 0.25 | 0.006] 0.008] 0.010 .
c | 007 | 0.12 | 0.17 | 0.003] 0.005] 0.007
b T 075 [ 080 | 085 | 0030 0031 0.033 DIMENSIONS: MILLIMETERS
E | 055 | 060 | 0.65 | 0.022] 0.024] 0.026
He [ 0.95 | 1.00 | 1.05 | 0.037] 0.039] 0.041
L [ 005 010 | 0.15 | 0.002] 0.004] 0.006

WDFN10, 2.5x2, 0.5P

CASE 516AA-01

ISSUE C
~— 0 —p—A 5
PIN ONE ;V E
REFERENCE / l
/s
2Xx | 0.10 | C
x|[ofoto]c
[on]c A3 |
A
10X [ 0.08 | C INE T TI
e
010[C|[A[B| Gl —= =
& 0.05|C - [~ D3
D2
10X L—¢
1 5 K
[ LT 0T LJ_{ {
Pl Mo
Mimnnno !
10] | 6
ax[e]—> 7 —J L— b 10x
010 |C[A[B] G —> |~ 010 C[A|8B]
& 0051 ¢ | | & 0.05| C| NOTE 3

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30mm FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

MILLIMETERS
| D [ WIN | NOM | MAX |
A | 070 | 075 | 080
Al | 000 | -—- | 005

A3 0.20 REF
b 020 [ 025 [ 030
D 2.50BSC
D2 | 097 | 108 | 1.8
D3 | 057 | 068 | 078
e 050 BSC
E 2.00BSC
E2 | 080 | 090 [ 1.00
G 0.375BSC
G1 0.35 BSC
K | 020 [ —— [ ——-
L | 020 [ 030 [ 040

SOLDERING FOOTPRINT

' 2.50 rox
‘ «<—— 0.58
0.95 _L
(- ]
113 [] ] [5‘%0
= B oso
— PITCH
0_05] ) ) —
] )
0.73 — _f

DIMENSIONS: MILLIMETERS
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CASERM

~—B—p&

PIN ONE
REFERENCE ¥/ /
2X A l

O 010(C

2X

o
—
o

TOP VIEW

(A3) ¢

~|ot0]c

ox[O]008]] g view TFI

'

L2

N

'?_

5xL
i

UDFNS®6, 1.2x1.0, 0.4P
CASE 517AA-01

W/

ISSUE

C

EDGE OF PACKAGE

pJ
L1]

C
>

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
CONTROLLING DIMENSION: MILLIMETERS.
DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.25 AND
0.30 mm FROM TERMINAL.

2.
3.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.
[MILLIMETERS
DETAILA
_ DIM| MIN | MAX
Bottom View A | 045 | 055
(Optional) A1] 0.00 [ 0.05
A3| 0.127 REF
EXPOSED C MOLD CMPD b | 015 [ 025
D | 1.20BSC
l E | 1.00BSC
e | 040BSC
== S A3 L | 030 ] 0.40
L1 0.00 | 015
SEATING L2 0.40 | 050

PLANE

DETAIL B
Side View
(Optional)

MOUNTING FOOTPRINT

& 6X
0.42 "‘ "7 l’ 0.22
L]

T

eX b
6 a4
REOCODEE =0
0.05 | C|notE 3 (e]
0.40 1.07
BOTTOM VIEW PITCH
DIMENSIONS: MILLIMETERS
UDFNG6, 2x2, 0.65P
«— D —p—]A NOTES
B] CASE 517AB-01 . DIMENSIONING AND TOLERANCING PER
ISSUE B ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.
MILLIMETERS
DIM [ MIN | mAX
E A | 045 | 055
PIN ONE Al | 000 | 005
REFERENCE 3 0.127 REF
% l b | 025 | 035
D 2.00BSC
2x [ 0.10|C D2 | 150 [ 1.70
E 2.0(|) BSC
A3 _ E2 | 080 | 1.00
x E 010|C l e 0.65 BSC
K | 020 [ -
~]ot0]c | A L | 02 [ 03
6X E 0.08 ; T f I SOLDERING FOOTPRINT o
SEATING 0.95 <—>— (.47
e D2—» PLANE ox
; r 0.40
ex L "| le] ax Y
1 1 3
_T__ L i §
¢ E2 1.70
Tioonol o
6X K 6 4 = - —
e exb [ 0.65 —
010 [C[A|B] PITCH
BOTTOM VIEW |& TR 230

http://onsemi.com
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CASERM

UDFNS8, 1.6x1.6
CASE 517AC-01
ISSUE A

~ IE' I @ NOTES:
1

MILLIMETERS
. DIMENSIONING AND TOLERANCING PER |
I_I_I_Izé 010lC Bl ASME Y14.5M, 1994 DIM| MIN | NOM | MAX |
. 2. CONTROLLING DIMENSION: MILLIMETERS. A | 045 | 050 | 055
3. DIMENSION b APPLIES TO PLATED TERMINAL | A1| 0.00 | 0.03 | 0.05
AND IS MEASURED BETWEEN 0.25 AND A3 0.127 REF
PIN ONE 0.30 mm FROM TERMINAL. b [ 015 [ 020 [ 0.25
REFERENCE _\g/ 4. COPLANARITY APPLIES TO THE EXPOSED D 1.60 BSC
A PAD AS WELL AS THE TERMINALS. D2] 0.70 | 0.80 [ 0.90
5. EXPOSED PADS CONNECTED TO DIE FLAG. E 1.60 BSC
2X | (A3) USED AS TEST CONTACTS. E2| 040 | 0.50 | 060
m C e I0.40 BSC
K[ o020] ———] ——-
TOPVIEW _ (A3) [A L | 020 [ 030 040
21010 |C
|-|:I—|:I—|:I—l_IJ_' y SOLDERING FOOTPRINT

A SEATING
x[2]008[¢] g0 view } IPLANE 0.490 , 0.924

| i 0.0364

A1-
~ b2~ | [ ] p [ ]
" |1|JLI;JLU4 E; B L [ osIoz
J 0.200 =
P AEA e 0.0078 . - ] 0'0555
nonol
o] BT o TE ||
BOTTOM VIEW || 040[C AlB] 0.0157 . L 0502
0.05 | C|NOTE 3 PITCH 0.0197 ol 2011 (inr::;s)

UDFNS8, 1.8x1.2, 0.4P
CASE 517AD-01

ISSUE A
4_@ _>'_@ NOTES: MILLIMETERS
1. DIMENSIONING AND TOLERANCING PER piM[ MIN | NOM | MAX |
2X B ASME Y14.5M, 1994. A 0.45 0.50 | 0.55
~lodslc 2. CONTROLLING DIMENSION: MILLIMETERS. a1 000 [ 003 | 005
: 3. DIMENSION b APPLIES TO PLATED TERMINAL  [“aaT" 0127 REF |
AND IS MEASURED BETWEEN 0.15 AND b [ 075 [ 020 | 02
PINONE —_ | E] 0.20 mm FROM TERMINAL. 15 1 0. 25
REFERENCE ,5/ 4. COPLANARITY APPLIES TO THE EXPOSED D 1.80 BSC
/| PAD AS WELL AS THE TERMINALS. D2] 090 [ .00 | .10
ox E |1 20 lec
‘ E2 | 020 | 0.30 | 0.40
015|C e 0.40 BSC
TOP VIEW K| 020 | —— | ——
L[ 020025 030

A3
DETAILA (A3) A TN
Zloac ( [ Lgi
[oeali | o
8XIDI;VIEW ‘ l PLANE I DETA"-]AT "T»1'35‘_> 0.35
A1 - * pereceee ...".. ....... . PACKAGE

+ T OUTLINE

SOLDERING FOOTPRINT

> D2}~ E ; T
& L_¢ 1 _bl I:_El E2 0.30 j:E:l |:€| _L 105
Ay I j_D =
- L 7X M :
Fonng } 0.20 D =
ax K _,|5|<_ sxb ox H. LL L o BITCH
BOTTOM VIEW || 010/C AlB| 032—>

0.05 | C|NOTE 3 DIMENSIONS: MILLIMETERS
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CASERM

UDFN12, 2.5x1.2
CASE 517AE-01

ISSUE O
«—[D]—>p—{A A3 NOTES:
o [ B . 1. DIMENSIONING AND TOLERANGING PER Mﬁ%
2N i ASME Y14.5M, 1994. ~oz0 T 0ee |
/ ' : , A | 045 050 | 055
S[os[c Lpgys s Seiledeo nuems, Lt S
PIN ONE T P AND IS MEASURED BETWEEN 0.25 AND Ab3 518 ?'102270R|EF0 =
- 0.30 mm FROM TERMINAL. - - -
REFERENCE _\;5/// [E] A1 DETAILA 4. COPLANARITY APPLIES TO THE EXPOSED D 2.50 BSC
x 4 PAD AS WELL AS THE TERMINALS. D2 1.70 | 1.80401.90
E 1208
015/ ¢l TOP VIEW E2 | 0.20 | 0.30 | 0.40
- 40 BSC
SOLDERING FOOTPRINT o T R
DETAIL A (A3) A 150 L | 020 ] 025 | 0.30
sl o0]c ( o 040
LHé%&MJJ ) j_ .
LCECRNE B =
SIDE VIEW
A1 - oss— . (| | |3
S X j_LD .
—e] 11 l :
12x L 1 ; _‘I I‘s £ 0.30 | I '-"= 0.20 PITCH
oo g L) | (=
by o : f
:lr'rl nonnonol 4 |:| —
12 7 L1
12x K —»I |<—12xb 12X E:l
BOTTOM VIEW | 4, 0.10 | C|A[B] 0.45—> }‘_ DIMENSIONS: MILLIMETERS
0.05 | C| NOTE 3
UDFN16, 3.5x1.2
CASE 517AF-01
ISSUE B
A3 NOTES: MILLIMETERS
. 1. DIMENSIONING AND TOLERANCING PER DM MIN | NOM | MAX
2X (D] B TN i ASME Y14.5M, 1994. A | 0.45 | 050 | 055
~lo10lc { /@ , 2. CONTROLLING DIMENSION: MILLIMETERS. a1 T 000 T 003 T 008
: ] 3. DIMENSION b APPLIES TO PLATED TERMINAL : : :
\ J f AND IS MEASURED BETWEEN 0.25 AND A3 (127 REF
nerELONE E] r\‘\-"” 0.30 mm FROM TERMINAL. g 015 |3 ‘;g% sl 00-25
DETAIL A -
A S B Rl s
2% .
‘ E2 | 020 [ 0.30 [ 0.40
S
TOP VIEW SOLDERING FOOTPRINT 8 T i
DETAIL A |, (A3) l’A 1 35 L [ 020 [ 025 | 030
21 010|C L
1 —>‘ ’<— 0.35
Z NN L,—| ]
16X E 0.08 - gfﬂlg ¢ _T I
SIDEVIEW | I 0.30 (] [ ]
N ol g .
16X L e] | | | | '
1 1 _>| |<_3 E2 2.85
CATOOOOEGT | | |:| |:| ¥
Fis : ¥
Ftoononnon A C i =
oK 1 Pl soxb| @y 210 [C AlB] T 0.40 PITCH
0.05|C| noTE3 0.20 |:| _
BOTTOM VIEW I_I ‘
—J

16X

[ 1]
032 —» |
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4_@#@

LLGAS, 3x2.5, 0.5P

CASE 517AH-01
ISSUE A

PIN ONE
REFERENCE

N

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.

DIMENSION b APPLIES TO PLATED TERMINAL

AND IS MEASURED BETWEEN 0.15 AND

0.20mm FROM TERMINAL TIP.

. COPLANARITY APPLIES TO THE EXPOSED

2
3.

I

Zé 0.10 |C

2X

PAD AS WELL AS THE TERMINALS.

Em TOP VIEW
A
1010 |C
ox I X
E SIDE VIEW
CRENGE
G —>{|= »— D2
b2
ax K:'V_' 1 , 4 el
L g
f f
E2
'L'I_l 11 1
8X L]_ ° _’|5|<_ & b
0.10[c|A|B]
BOTTOM VIEW ® 0.05 | C|NOTE 3

CASERM

[ [mILLIMETERS]
DIM[_MIN | MAX
A | 050 | 060
A1] 0.00 | 0.05
b | 035 | 045
b2 | 0.45 | 055
D | 3.00BSC
D2 125 [ 1.35
E | 250BSC
E2 | 1.55 | 1.65
e | 065BSC
G | 0.05REF
K | 015REF
L[ 035045

SOLDERING FOOTPRINT

R

0.55 |:|
g

2.80 -

<— 0.45

v
D 0.45 7x

‘:’ _r lf0.0S

1.35

O
| L[]

E’__LT

0.65

PITCH
=

F—1 .50—4

DIMENSIONS: MILLIMETERS

UDFNS8, 1.8x1.2, 0.4P

CASE 517AJ-01

ISSUE O
-~ »r—@
Al ot0]c
REFERENCE ] [E] L1 J_ |:|
/]
m DETAILA
=] o10]c] TOP VIEW NOTE 5
~loos]c (A3) ¢
vy A
O 005 (C L I
sibeview™' ” PLANE
e—
DETAIL A
(b2) —> (= /axL
1l i, 4.
T L
w- 11
® ——|5|<— sxb
BOTTOM VIEW |4 |0.10 ®|C AlB]
0.05 ) | C| NOTE 3
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2.
3

022 —»| |«—

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.

CONTROLLING DIMENSION: MILLIMETERS.

. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM TERMINAL TIP.

. MOLD FLASH ALLOWED ON TERMINALS
ALONG EDGE OF PACKAGE. FLASH MAY
NOT EXCEED 0.03 ONTO BOTTOM
SURFACE OF TERMINALS.

. DETAIL A SHOWS OPTIONAL
CONSTRUCTION FOR TERMINALS.

MILLIMETERS
|DIM[_ MIN | MAX
A | 045 | 055
A1] 000 | 0.05
A3| 0.127 REF
b | 015 [ 0.25
b2 | 0.30 REF
D | 1.80BSC
E | 1.20BSC
e | 040BSC
L[ 045 055
L1 0.00 | 0.03
L2| 0.40REF

MOUNTING FOOTPRINT
SOLDERMASK DEFINED

Ul

0.32

8X
[0.66

1.5

T
[l

- F 0.40 PITCH

DIMENSIONS: MILLIMETERS



CASERM

UDFN20, 4x2, 0.4P

CASE 517AK-01

ISSUE O
NOTES:
< (D] 'r_@ B] 1. DIMENSIONING AND TOLERANCING PER | oo mh”MET;:;
2X | ASME Y14.5M, 1994. | Diw | MIN_
; 2. CONTROLLING DIMENSION: MILLIMETERS, |-A 045 1 055
™| 015 | C ! }_ 3. DIMENSIONS b APPLIES TO PLATED Al| 000 | 005
! L1 TERMINAL AND IS MEASURED BETWEEN A3 013 REF
— I __ |E| 0.15 AND 0.30 MM FROM TERMINAL TIP. b 015 [ 025
PIN 1 4. MOLD FLASH ALLOWED ON TERMINALS D 4.00BSC
REFERENCE DETAIL A ALONG EDGE OF PACKAGE. FLASH MAY E 2.00BSC
l NOTE 5 NOT EXCEED 0.03 ONTO BOTTOM e 0.40 BSC
x , SURFACE OF TERMINALS. L | 050 ] 060
5. DETAIL A SHOWS OPTIONAL L1 | 000 | 003
015 |C TOP VIEW CONSTRUCTION FOR TERMINALS. 2 060 | 070
A3
7]oa0]c e
[D‘D‘D‘D‘D‘D‘D‘D‘D‘D‘LL_‘ A MOUNTING FOOTPRINT
20X E SIDE VIEW SOLDERMASK DEFINED
Al1-—- SEATING
PLANE 20X 19X
DETAIL A
19x L 0.22 0.78
| T *Il]lﬁl][ll]i
JO000000T i noooa
1000AANAN7 1 o0ogoooon_
1
[e] I‘——J L—zox b 0.88 | |« 0.40 PITCH
e/2 - & 010 W |C A| B| DIMENSIONS: MILLIMETERS
BOTTOM VIEW 0.05 @] C| NoTES
ml » (A UDFN16, 3.2x2.4, 0.4P
D tl ’
= B CASE 517AL-01 NOTES:
1. DIMENSIONING AND TOLERANCING PER
ISSUE O ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
{ 3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
PIN ONE U L COPLANARITY APPLIES TO THE EXPOSED
4.
:iFERENCE W f PAD AS WELL AS THE TERMINALS.
DETAILA
MILLIMETERS
010 C A OPTIONAZI;( cs%rLsLTERUCNON | oim[_ MIN | MAX
2X A | 045 | 060
A1 0.00 | 005
TOP VIEW (A3) A3 0A13|REF
A b | 015 ] 025
DETAIL B (A3) —L D | 320BSC
1 o00s]c _g_ i D2| 270 [ 2.90
} E | 240BSC
N 3 f f E2 | 1.00 | 1.20
== Al e | 0.40BSC
16X m OPTIONAL GONETRUCTION klo20] -—-
NOTE 4 SIDE VIEW | EE,‘:L'EG 4X SCALE L [ 030 [ 050
SOLDERING FOOTPRINT
oL | — DETAILA 290
I ¥ s
tigapupuyssya i poooooan
1] E2 2.70 1.20
| _+_ +
T | TI000T
16X K 16 9
16X
el —J L— 16X b 16X 1 —>| 0.24
0.63
21> < AEOC AlB| 0.40 PITCH
BOTTOM VIEW 0.05 | Cf noTE3 DIMENSIONS: MILLIMETERS
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CASERM

UDFN12, 3x3, 0.5P
CASE 517AM-01 :
<~ B] ISSUE O N?.TEEVIENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30 MM FROM TERMINAL TIP.
PIN ONE 4. COPLANARITY APPLIES TO THE EXPOSED
REFERENCE \ PAD AS WELL AS THE TERMINALS.

< (E]
ox x MILLIMETER
EranTel & | o | e

Al 0.00 0.05

2X A3 0.07 REF
Em C b | 020 [ 030
TOP VIEW D | _8.00BSC

A D2 | 240 [ 260
E 3.00 BSC
21 010|C r E2 | 1.60 [ 1.80
i
12x|A| 0.08]cC ) LA
Ai A3 -

e 0.50 BSC
K| 020 [ ——-
L [ 030 [ 050
SIDE VIEW Lgfﬁ;‘ge SOLDERING FOOTPRINT

< 2.60 —>
«—— D2—> 11X

N |-— 0.35

]
CEinnpnynpngi R noooon -

(0.15)}_ A T 060 T
v |
¥

Lo

Ef 1.80 3.30

OOMnnn '
12 71 12x
. I RENCEOD 0ooDoo
0.05 | C| NOTE 3 —>|
048 - %lsT%H
BOTTOM VIEW DIMENSIONS: MILLIMETERS
D B] UDFN10, 2.6x2.6, 0.5P
r (Al CASE 517AN-01
ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER | MILLIMETERS |

E ASME Y14.5M, 1994. | DM | MIN | WAX
PIN ONE / 2. CONTROLLING DIMENSION: MILLIMETERS. A | 045 | 055
REFERENCE 3. DIMENSION b APPLIES TO PLATED Al | 000 | 005

TERMINAL AND IS MEASURED BETWEEN A3 0.127 REF
/ 0.15 AND 0.30mm FROM TERMINAL. b | 020 [ 030

4. COPLANARITY APPLIES TO THE EXPOSED D 2.60 BSC
2X [ 0.10 | C PAD AS WELL AS THE TERMINALS. D2 | 200 [ 225

E 2.60|BSC
2X c E2 | 111 1.36

Em TOP VIEW A3 e 0.50|BSC
- K | 020 [ -
21010 |C l L [ 030 [ o040

oo A SOLDERING FOOTPRINT
wx[S]008 ] . 77_1

< 2.25 —>
NOTE 4 SIDE VIEW SEATING i
PLANE

iy [ jogog— f

OO o §

—T_- E*Z 1.42 2.90
| p | |
I 0000
10X K 10 | 6 n
@—4 I<—_>| |<_10X %'10 clAlB 10X 5 ' 0.50
BOTTOM VIEW & 0.05|C NC|)TE!3 0.30 L F PITCH

DIMENSIONS: MILLIMETERS
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CASERM

UDFNS®6, 1.6x1.6, 0.5P
CASE 517AP-01

ISSUE O
2X B] MILLIMETERS
Alotolc DIM[_ MIN | MAX
. A | 045 | 055
A1] 0.00 | 0.05
NOTES: A3| 0.13REF
PIN ONE 1. DIMENSIONING AND TOLERANCING PER b T 920 | 650
REFERENCE _\;/ L ASME Y14.5M, 1994. - :
// L1 2. CONTROLLING DIMENSION: MILLIMETERS. D| 160BSC
4 3. DIMENSION b APPLIES TO PLATED TERMINAL E | 160BSC
2X | AND IS MEASURED BETWEEN 0.15 AND e | 050BSC
m c DETAIL A 0.30 mm FROM TERMINAL. D2| 1.10 | 1.30
OPTIONAL 4. COPLANARITY APPLIES TO THE EXPOSED E2 | 0.45 | 0.65
TOP VIEW CONSTRUCTION PAD AS WELL AS THE TERMINALS. K| 020 | ——-
L | 020 | 040
DETAIL B L1] 0.00 | 0.15

~ (A3) [A

| 005|C

MOLD CMPD

MOUNTING FOOTPRINT*

EXPOSED Ci
&= h&jﬁ <126 —
6x|OD] 0.05|C - K A3
SIDE VIEW -
ol eme T 00
DETAIL B
PETALLA D2 OPTIONAL 6X f
ex L e s CONSTRUCTION 0.52 061 1.90
[ , i
¢ | j
e e
:lrrp Mo T : y
6 5
K L’I_ &x b 050 PITCH—> |« o
& 0.10[c|A[B] «— 0.32
BOTTOM VIEW 0.05 | C|NOTE 3 DIMENSIONS: MILLIMETERS

WDFN10, 3x3
CASE 522AA-01

<—D*—r—@

PIN ONE
REFERENCE J

A3 l

A

Al1-
;mw

0.10
0.05

Al 8]
NOTE 3

ISSUE A

10X

0.5651

NOTES: MILLIMETERS
1. DIMENSIONING AND TOLERANCING PER | DIM | MIN | NOM | MAX
ASME Y14.5M, 1994. A | 070 | 075 | 080
2. CONTROLLING DIMENSION: MILLIMETERS. [ A1 | 000 | 003 | 005
3. DIMENSION b APPLIES TO PLATED A3 0.00 REF
TERMINAL AND IS MEASURED BETWEEN b | 018 | 024 | 030
0.15 AND 0.30mm FROM TERMINAL. D 3.00BSC
4. COPLANARITY APPLIES TO THE EXPOSED D2 | 245 | 250 | 25
PAD AS WELL AS THE TERMINALS. E 300 BSC
E2 | 175 | 180 | 1.85
e 0.50 BSC
K 019TYP
L | 035 | 040 | 045
SOLDERING FOOTPRINT
~— 26016 —>
2.1746 1.8508 3.3048

10X
0.3008

Jofoi_——
4—‘ L— ~—‘ L—o.sooo PITCH

DIMENSIONS: MILLIMETERS
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UQFN12, 1.7x2, 0.4P

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
~D B] CASE 523AE-01 DENSIONA
ISSUE A 2. CONTROLLING DIMENSION: MILLIMETERS
3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS
PIN 1 REFERENCE \V MEASURED BETWEEN 0.15 AND 0.30 MM FROM
TERMINAL TIP.
A 4. MOLD FLASH ALLOWED ON TERMINALS
E T ALONG EDGE OF PACKAGE. FLASH 0.03
L1 MAX ON BOTTOM SURFACE OF TERMINALS.
A 041 l 5. DETAIL A SHOWS OPTIONAL
2 010 |C DETAIL A CONSTRUCTION FOR TERMINALS.
MILLIMETERS
2x -0.10 C NOTE 5 DIM[ MIN | MAX
E . TOP VIEW Al 045 055
. A1 | 000 | 005
DETAIL B P ~ A3 0.127I REF
A \ b | 015 ] 025
1 005|C / { \ D 1.70 BSC
7 il —l_i—l—/ E | 200BSC
J—L@*—l \ / e 0.40 BSC
— N S . .
S EICHEW L AT s —
A3 PLANE DETAIL B L1 | 000 | 003
SIDE VIEW OPTIONAL L2 0.15 REF
CONSTRUCTION
ax K MOUNTING FOOTPRINT
s J | |« 2.00 »]
= | |
DETAILA— [ :—*— ) i A
== : 1] | —
1 —
ne—r T o s of e R
1] 0.32 PITCH
1 {
12X L—>|AJ l:: 12X b 2.30 | 1 1 1
L2
& 0.10 @[ C|A[B] 1x 1 1 = 1-
BOTTOM VIEW 0.05 @ C| nores 0.22 T
| ] | ]
( 12X
—>| 0.69
DIMENSIONS: MILLIMETERS
D] Al [B] UQFN16, 3x3, 0.5P NOTES:
(D} > r (A] 1. DIMENSIONING AND TOLERANCING PER
CAS]ESSSEAS_M ASME Y14.5M, 1994.
PIN ONE 2. CONTROLLING DIMENSION: MILLIMETERS.
REFERENCE \ Q 3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
i 0.15 AND 0.30 MM FROM TERMINAL TIP.
k 4. COPLANARITY APPLIES TO THE EXPOSED
[E] L PAD AS WELL AS THE TERMINALS.
x l T MILLIMETERS
DIM[ MIN | MAX
DETAILA R
O] 010 C A | 045 [ 060
0PTI0NA2LX CSOCP‘IQSLTI'ERUCTION AT oo oo
2X A3 0.127I REF
b | 020 [ 030
o[ et]c]  ropview D —2ose
DETAIL B A . E | 3.00BSC
// 005|C l_ A3 DETAIL B E2 1.60 | 1.80
7 OPTIONAL CONSTRUCTION e 0.50 BSC
(o) 4X SCALE K| 020 |
17X 7 L | 030 | 050
NOTE 4 SIDE VIEW Al SEATING SOLDERING FOOTPRINT
PLANE 050
D2—» PITCH
DETAILA < 4“
_\ 5 —»| le— K j_ III III -
uig I:I I:I
[e] = 16X T Bl —
| o T 0.60 — 1 —
= O g — C1 2x  ox
b+ = ] 3 '35 330
v'P = — —
HENHEEN
} 13
16X L ~>H<—16xb 1|:||:||:||:|—_
16X
& 0.10 |C A| B| —>| 0.29
BOTTOM VIEW 0.05 | C| NOTE 3 DIMENSIONS: MILLIMETERS
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CASERM

UQFN24, 3.5x3.5, 0.4P
CASE 523AG-01

nerEALRAE ISSUE O
NOTES: MILLIMETERS|
/ 1. DIMENSIONING AND TOLERANCING PER | DIM[_ MIN | MAX
/ ASME Y14.5M, 1994. A | 045 [ 055
2X 2. CONTROLLING DIMENSION: MILLIMETERS. [ A1 T 0.00 T 0.05
3. DIMENSION b APPLIES TO PLATED
0 0.45|C TERMINAL AND IS MEASURED BETWEEN ‘:,3 0(1';3|R(E,25
0.15 AND 0.30 MM FROM TERMINAL. o550 B0
4. COPLANARITY APPLIES TO THE EXPOSED :
2X E C PAD AS WELL AS THE TERMINALS. '?52 Zg,golgéé’o
TOP VIEW E2 [ 210 [ 2.30
A3 e 0.40 BSC
A L [ 030 [ 050
ZTonc r K| 020 ———
| 17
cloos[c] 4 1 I SOLDERING FOOTPRINT
NOTE 4 |
SEATING 3.90
SIDE VIEW 230
Ly 02 0o oL
7
IO 44 L L]
= — 1 e
I ERE — — [
SETTTE 390 230 == ]
sk gy 2P ] = !
s - .
\
&/2 i 0.10[c[A[B] oo
BOTTOM VIEW__| 0.05 |G| NoTE3 - I:I D:I B:I I:I I:I I:I L"I_O-65

040—> |

y
=D

PITCH DIMENSIONS: MILLIMETERS
UQFNS8, 1.5x1.5, 0.5P
CASE 523AH-01
—p[A ISSUE O NOTES:
~D] 1. DIMENSIONING AND TOLERANCING PER
B] ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.
PIN ONE 3. DIMENSION b APPLIES TO PLATED TERMINAL
REFERENCE ;/ AND IS MEASURED BETWEEN 0.15 AND
A 0.30 mm FROM TERMINAL.
= ‘%‘ MILLIMETERS
&) 010G L DIM[_ MIN | MAX
2X L1 A | 045 | 055
¥ A1] 000 | 0.05
E C DETAIL A A3 0.13|REF
b | 015 | 0.25
TOP VIEW A OPTIONAL D [ 1.50BSC
_ CONSTRUCTION E | 150BSC
~ - peTAILB [~ (A3) [ e 0.50|BSC
0.05 L | 030 | 0.40
7 ¥ EXPOSED C MOLD CMPD L1 | 0.00 | 0.03
|=,_:;:,>_E|_- / La| 0.10REF
x| 0.05 ~ K
SIDEVIEW C] SEATING J—m A3 SOLDERING FOOTPRINT
f .5
DETAILA A1l jlr PITCH
ox L L= DETAIL B ¢ _
1 . OPTIONAL
3 5 CONSTRUCTION

A

Badr t
EI&— 8x b
L4 0.10[c|A[B]
BOTTOM VIEW 005 [c]vores

0.45T
I

7X 0.30 J_

8x 0.55 —4—J
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PIN 1
REFERENCE \|

~—[D]

|

UQFN16, 3x3, 0.5P
CASE 523AJ-01
ISSUE O

EDGE OF PACKAGE
L

CASERM

NOTES:

1. DIMENSIONS AND TOLERANCING PER ASME
Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND 0.30
MM FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

Q MILLIMETERS
L1 |DIM| MIN [ MAX
2X \ 0.45 | 0.55
0010 (C \ DETAIL A A1] 0.00 | 0.05
N\ OPTIONAL A3 0.13|REF
2x CONSTRUCTION 2 0201030
E c TOP VIEW EXPOSED C MOLD CMPD ?52 1‘:_320'3285
|_|_|—| DETAIL B E2| 1.85 | 2.05
7]005]C | l u_\m‘/ e | 050BSC
16X A K| 020 | ——
= R v — L | 0.20 [ 0.40
(A3) I DETAIL B K000 008
SEATING
NOTE 4 SIDE VIEW a1~ (Gl Puane OPTIONAL MOUNTING FOOTPRINT
CONSTRUCTION 3.30
L ~— D2—  peraa 2'05
e —>
16X }_ 1 ,-{4 1 .
Uy
T16 | ] T [I |:| |:| D
= [ [] L1 1
1 (.
kg |5 e l 3.30 S S 2.05
Fmmnnn O O l
—>| |<—16X b L —
b JNICET c|A[s] ) DDD:ID:I
BOTTOM VIEW 0.05 |G| NoTE 3 16X 0.50 } —’| . 050
16X 0.35 —> PITCH
DIMENSION: MILLIMETERS
SOT-1123
CASE 524AA-01
ISSUE B
b1 D —»{-X- NOTES:
r - 1. DIMENSIONING AND TOLERANCING PER ANSI
-Y- 14.5M, 1982.
i—L ¥ A 2. CONTROLLING DIMENSION: MILLIMETERS. SOLDERING FOOTPRINT
1 3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
T::;I 3 I] E FINISH THICKNESS. MINIMUM LEAD
I S 2 ¥ THIGKNESS IS THE MINIMUM THICKNESS OF 0.35 0.30
(- BASE MATERIAL. N "‘ .

[é]0.08 0.0032) [ X[ Y] [

MILLIMETERS INCHES
DIM| MIN | NOM | MAX | MIN | NOM | MAX
A | 034 | 037 | 040 | 0.013| 0.015| 0.016
b | 015 | 0.22 | 0.28 | 0.006 | 0.009| 0.011
b1| 0.10 | 0.15 | 0.20 | 0.004| 0.006| 0.008
c | 007 | 012 | 0.17 | 0.003| 0.005] 0.007
D | 075 | 0.80 | 0.85 | 0.030| 0.031| 0.033
E | 055 | 0.60 | 0.65 | 0.022| 0.024| 0.026
e | 035 --—-1 040 | 0.014]| -——-| 0.016
He | 095 | 1.00 | 1.05 | 0.037] 0.039| 0.041
L | 005 ] 010 | 0.15 | 0.002| 0.004| 0.006
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CASERM

2X 10 TIPS

(L0

(DATUM PLANE A)

PSOP-20
CASE 525AA-01
ISSUE O

A A

il

N

)

PINT — |

B/a\  E
4X

jamiin

[ulc)

EIXIE

/
enTaReA | T
h X 45 ° —> LL _>I

DETAIL B

~<~— D2
2X

@EHHHL
o e

e« 20X b

[$]025 @[c[A]B]

—
AR

| ] 025 @ [c[A|B]

D1

annnnnnmnm
\

]
-

L]

—

T DETAILA

guoooooooh
BOTTOM VIEW

|| 0.25 @[c|A]B|

DETAILA

NOTES:

1.

EN [XNNY

~ o o

o

©

PLANE G

DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION D DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS, OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15 PER
SIDE. D IS DETERMINED AT DATUM H.

. DIMENSION E1 DOES NOT INCLUDE INTERLEAD

FLASH PROTRUSION. INTERLEAD FLASH
PROTRUSION SHALL NOT EXCEED 0.15 PER
SIDE. E1 IS DETERMINED AT DATUM H.

. AVISUAL IDENTIFIER IS LOCATED WITHIN THE

CROSS-HATCHED AREA.

. THESE DIMENSIONS APPLY TO THE FLAT

SECTION OF THE LEAD BETWEEN 0.10 AND
0.25mm FROM THE TIP.

. SEATING PLANE IS DEFINED BY THE LEAD TIP

ONLY.

. MOLDING COMPOUND, 0.15 +0.05, IS ALLOWED

AROUND EXPOSED SLUG EDGES EXCEPT ON
BOTH ENDS WHERE ANY AMOUNT IS NOT
ALLOWED.

. DIMENSIONS E2 AND D2 ARE MEASURED AT

PLANE G.

. SLUG LENGTH IS FLUSH WITH PARTING LINE AT

DATUM H AND COINCIDENT WITH DIMENSION D.

MILLIMETERS
DIM| MIN MAX

A

3.60

Al

0.10

A2

3.00

3.30

A4

0.80

1.00

b

0.40

0.53

b1

0.40

0.50

c

0.23

0.32

cl

0.23

0.29

1.270 BSC

D

15.90

BSC

D1

1.10

D2

0.45

0.75

E

14.20 BSC

E1

11.00 BSC

E2

2.90

E3

5.60 6.20

h

1.10

L

0.80 1.10

L1

1.60 REF

L2

0.35

R

BSC
0.20 -

R1

0.20

0

0 o _5_0

01

50

15°

SECTION A-A A

http://onsemi.com

176



CASERM

16 PIN LGA 4x4, 1.0P
CASE 526AB-01
ISSUE C

NOTES:
1—@ E] 1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
ax (O] 010 (C 2. CONTROLLING DIMENSION: MILLIMETERS.

MILLIMETERS

TERMINAL AT DIM[ MIN | TYP | MAX
LOCATOR A | 089 | 096 1.0
[E] A1 ] 022 | 026 030
A2 | 067 | 070 | 073
b | 030 ] 040 050

D 4.00 BSC

D1 3.00 BSC

E 4.00 BSC

TOP VIEW A E1 3.00 BSC

// 010 |C * f e 1.00 BSC

SOLDERING FOOTPRINT
SEATING

A2 PLANE 1
SIDE VIEW
L DO
< [D1] ~ AU
> 7:‘~ N N
. NNV RNV AN 1.00
o [O OO O PITCH
} DD DD
c O O0C =1 16X VNNV RN/ _f
_f00l0 o SR N NI NN
1x ob A O OO G NN/ ANV
$@0.0SCA|B| 1 213 a
2 003|C — l«—1.00
BOTTOM VIEW PITCH
SOT-963
CASE 527AA-01
ISSUE B SOLDERING FOOTPRINT
N?Tgﬁ}lENSIONING AND TOLERANCING PER ANSI 035 0.35
Y14.5M, 1982. 14 A0
2. CO4N§I'ROLQSNG DIMENSION: MILLIMETERS 0.014 0.014
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD mm
FINISH THICKNESS. MINIMUM LEAD THICKNESS SCALE 20:1 (m)
IS THE MINIMUM THICKNESS OF BASE MATERIAL. e alanlinn
MILLIMETERS INCHES
| DIM[_ MIN | NOM | MAX | MIN | NOM | MAX [NUE ) B () W
A | 040 | 045 | 050 | 0.016] 0.018] 0.020
b | 010 | 015 | 0.20 | 0.004] 0.006] 0.008
C [ 005 [ 010 | 0.15 | 0.002] 0.004] 0.006] 0.90
D [ 095 | 1.00 | 1.05 | 0.037] 0.039] 0.041] (0354 0.20
E | 075 | 080 | 085 | 0.03] 0032] 0.034 —_—
e 0.35 BSC 0.014 BSC l( 0.08
L | 005 010 015 | 0.002] 0.004] 0.006
He | 095 | 1.00 | 1.05 | 0.037] 0.039] 0.041 l 1 1
L L _$

L

.°|53
ol
®|o
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CASERM

SOT-953
CASE 527AB-01
ISSUE O SOLDERING FOOTPRINT

NOTES 0.35 0.35
A 1. DIMENSIONING AND TOLERANCING PER ANSI 0.014 0.014

D —-Y- L Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS SCALE 20:1 ( mm )
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD inches

3 2l X FINISH THICKNESS. MINIMUM LEAD THICKNESS 1
IS THE MINIMUM THICKNESS OF BASE MATERIAL. ]
E He MILLIMETERS INCHES T
O12 3 ¢ M| MIN | NOM | MAX | MIN | NOM | MAX
040 | 045 | 050 | 0.016] 0.018] 0.020] (.90
010 | 0.15 | 0.20 | 0.004] 0.006] 0.008

. K A .002] 0.004] 0.
_,I e I._ C_,IL_ 0.05 | 0.10 | 0.15 | 0.002] 0.004] 0.006
b sx

0.20
0.95 | 1.00 | 1.05 | 0.037| 0.039] 0.041 (0.08

]
L
]

=

o mo0|c (>

0.05 | 0.10 [ 0.15 | 0.002] 0.004] 0.006
0.95 | 1.00 [ 1.05 | 0.037] 0.039[ 0.041

0.75 | 0.80 | 0.85 0.03] 0.032| 0.034 l

0.35 BSC 0.014 BSC

-
L
]
L
]

I
m

.O|.O
ol
®|o

SOT-963
CASE 527AD-01

ISSUE B SOLDERING FOOTPRINT

035 0.35
NOTES: 0.014 0.014
[C] 1. DIMENSIONING AND TOLERANCING PER ANSI
<« Y14.5M, 1982. SCALE 20:1 ( mm )
L 2. CONTROLLING DIMENSION: MILLIMETERS *' \inches
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD

FINISH THICKNESS. MINIMUM LEAD THICKNESS 1]

IS THE MINIMUM THICKNESS OF BASE MATERIAL. HEEN|

MILLIMETERS INCHES

M| MIN | NOM [ MAX | MIN [ NOM [ MAX
0.34 | 0.37 | 0.40 0.90
0.10 | 0.15 | 0.20 | 0.004] 0.006] 0.008] A P3E/
0.07 | 012 | 0.17 | 0.003] 0.005] 0.007 0.0354
0.95 | 1.00 | 1.05 | 0.037] 0.039] 0.041 l

N

|
o
M

=

l«— I
m

0.75 | 080 | 0.85 | 0.03] 0.032] 0.034
0.35 BSC 0.014 BSC

0.05 | 0.10 [ 0.15 | 0.002] 0.004] 0.006

0.95 | 1.00 | 1.05 | 0.037] 0.039] 0.041

I

—
-
r

-
L
[
L
1]

-—1
I P

-

I
m

0.20
f 0.08
)

53|.°
ol
®| o

SOT-953
CASE 527AE-01 SOLDERING FOOTPRINT
ISSUE B
H NOTES: E E
1. DIMENSIONING AND TOLERANCING PER ANSI 0.014 0.014
D A Y14.5M, 1982. <>
< L 2 CONTROLLING DIMENSION: MILLIMETERS SCALE 20:1 ( mm )
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD "1 \inches
FINISH THICKNESS. MINIMUM LEAD THICKNESS . .|
IS THE MINIMUM THICKNESS OF BASE MATERIAL. ] ]
MILLIMETERS INCHES
He DIM[_MIN | NOM | MAX | MIN | NOM | MAX
A 0.34 0.37 0.40 0.90
{ b | 010 | 0.15 | 020 | 0.004] 0.006] 0.008] ———
C | 007 | 042 | 0.47 | 0.008] 0.005] 0.007] 0.0354 0.20
D | 095 | 100 [ 1.05 [ 0.037| 0.039| 0.041 0.08
- E | 075 | 080 085 | 0.03] 0.032] 0.034
e 0.35 BSC 0.014 BSC —
L | 005 010 ] 0.15 | 0.002] 0.004] 0.006 -
E He [ 095 [ 1.00 [ 1.05 [ 0.037] 0.039] 0.041 | I |__|_T

-

_o|_o
ol
®|o
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SPAK, 7-LEAD
CASE 553AA-01

CASERM

ISSUE O
A NOTES:
K «— A1 — > —’"<_ E 1. DIMENSIONS AND TOLERANCING PER
—l - U —> ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
T 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD
T T T FLASH AND METAL BURR.
v M 4. PACKAGE OUTLINE INCLUSIVE OF
B H PLATING THICKNESS.
l 5. FOOT LENGTH MEASURED AT INTERCEPT
l POINT BETWEEN DATUM A AND LEAD
! SURFACE.
1
_JI&:I HEHE v INCHES MILLIMETERS
DIM[ MIN | MAX | MIN | MAX
D7pL - |l g DETAILA A | 0365 | 0375 | 927 | 952
A1 0350 | 0.360 | 8.89 | 9.14
B | 0.310 | 0.320 | 7.87 | 8.13
C | 0.070 [ 0.080 | 1.78 | 2.03
D | 0025 | 0031 | 063 | 079
E | 0010BSC 0.25 BSC
G | 0.050BSC 1.27 BSC
%ﬁ c H | 0410 | 0.420 | 10.41 | 1067
K | 0030 | 0050 | 076 | 1.7
L [ 0001 [ 0005 ] 003 013
¢ M | 0.035 | 0.045 | 0.89 | 1.14
N | 0010BSC 0.25 BSC
P [ 0031 [ 0041 | 079 [ 1.04
R 0° 6° o°] 6°
u 0.256 BCS 6.50 BSC
v 0316 BSC 8.03 BSC
w 0.010 BSC 0.25 BSC
DETAIL A
SPAK, 5-LEAD
CASE 553AB-01
ISSUE O
NOTES:
-~ A —> 1. DIMENSIONING AND TOLERANCING PER

DETAILA

—>|«— E

e— L

e

o

DETAILA
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ANSI Y14.5M, 1982.

2.
3

FLASH AND METAL BURR.
4. PACKAGE OUTLINE INCLUSIVE OF
PLATING THICKNESS.

5. FOOT LENGTH MEASURED AT INTERCEPT

CONTROLLING DIMENSION: INCH.
. PACKAGE OUTLINE EXCLUSIVE OF MOLD

POINT BETWEEN DATUM A AND LEAD

SURFACE.
INCHES _|MILLIMETERS
DIM| MIN | MAX | MIN | MAX
A [0.365 [0.375 | 9.27 | 952
A10.350 [0.360 | 8.89 | 9.14
B [0.310 [0.320 | 7.87 | 8.13
C [0.070 [0.080 | 1.78 | 2.03
D [0.025 [0.031 | 063 | 0.79
E | 0.010BSC 0.25 BSC
G | 0.067BSC 1.70 BSC
H [0.410 [0.420 [10.41 [10.67
K [0.030 [0.050 | 0.76 | 1.27
L [0.001 |0.005 | 0.03 | 0.13
M [0.035 [0.045 | 0.89 | 1.14
N | 0.010BSC 0.25 BSC
P [0.031 [0.041 | 0.79 | 1.04
R o° | 6 o0° [ e°
U | 0.256BSC 6.50 BSC
V | 0316BSC 8.03 BSC
W | 0.010BSC 0.25 BSC




CASERM

ULLGAS, 1.45x1.0, 0.35P
CASE 613AA-01
ISSUE A

PIN ONE 7

REFERENCE_\W/
/)

~—(m]

010 C

S[om]c

:

TOP VIEW

N
o
&
(@]

| NN Ry SN R SN R Sm—

o
[=]
a1

e/2

4

|<—

SIDE VIEW
A1

-
|<—|E|_'|:7x L NOTE4

_E._

'
_LA

SEATING
PLANE

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.
4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE
PACKAGE IS ALLOWED.

[ [mILLIMETERS]
DIM[_MIN | MAX
Al —— o040
A1] 0.00 | 005
b | 015 | 025
D | 1.45BSC
E | 1.00BSC
e | 035BSC
L[ 025035
L1] 030 | 0.40

MOUNTING FOOTPRINT
7X

TRINplijgn) UL e
L i :
alalals Lo
1/ A
0.53 0.35
: _’I ® |<_ sx b PKG _’I PITCH
010 |ClA | B | OUTLINE
& DIMENSIONS: MILLIMETERS
BOTTOM VIEW 0.05 | C| NOTE 3
ULLGAS, 1.6x1.0, 0.4P
» Al CASE 613AB-01
A [ " ISSUE A NOTES:
B] 1. DIMENSIONING AND TOLERANCING PER

PIN ONE
REFERENCE

%,

5
l

TOP VIEW

;
4 A

— 1T [T [ 17

SIDE VIEW

Al

|—

1 4

SEATING
PLANE

|<—E|_'|:7x L NOTE4

I

]

i

T

[1]]

L]
3

N
i

BOTTOM VIEW

—>|5|<—8xb

0.10 |C
0.05|C

Al8]
NOTE 3

&
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ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.
4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE
PACKAGE IS ALLOWED.

MILLIMETERS
| DIM[_MIN | MAX
Al ——— 1[040
A1 0.00 | 0.05
b | 015 | 025
D | 1.60BSC
E | 1.00BSC
e | 040BSC
L [025]035
L1] 030 [ 040

MOUNTING FOOTPRINT

PKG
OUTLINE

DIMENSIONS: MILLIMETERS



CASERM

ULLGAS, 1.95x1.0, 0.5P

< ] > (Al CASE 613AC-01

E] ISSUE A NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
|E| 0.30 mm FROM THE TERMINAL TIP.

4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE

PIN ONE
REFERENCE ) /

A PACKAGE IS ALLOWED.
D] 0.10(C [MILLIMETERS|

TOP VIEW DIM| MIN | MAX

Slon]o R
: A1 0.00 [ 0.05
b [ 015 | 0.25
| 005|C * D| 195BSC
E | 1.00BSC
| | _L A e o.5o|Bsc
L | 025] 035
sx 0.05 = = = = SEATING L1 [ 0.30 | 0.40
. SIDE VIEW PLANE
A1 MOUNTING FOOTPRINT
e/2 l— 7X

8X
7x L NOTE4 _VI__O ° | _’I |‘_ 0.30

=
._E._

mif=
T

—

1

——|5|<—8xb 0.53 0.50

G .
010 [c[A[B] oUTLNE PITCH
BOTTOM VIEW 0.05 | G| NOTE 3 DIMENSIONS: MILLIMETERS

s

ULLGAS®, 1.0x1.0, 0.35P
CASE 613AD-01

~—[D]—p—{A]
B] ISSUE A
NSTIEE\;IENSIONING AND TOLERANCING PER
I?

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL

REFEMLONE — AND IS MEASURED BETWEEN 0.15 AND
/ 0.30 mm FROM THE TERMINAL TIP.
// 4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE
O 0.10|C PACKAGE IS ALLOWED.
TOP VIEW MILLIMETERS
E C DIM|_MIN | MAX
Al - [ o040
A1] 000 | 0.05
41 0.05|C * b | 012 | 022
D | 1.00BSC
_L A E [ 1.00BSC
e o.aslssc
SEATING L o025 ] 035
6X E SIDE VIEW PLANE L1] 0.30 | 0.40

Al MOUNTING FOOTPRINT

5X

s5Xx L NOTE4 0.48

0|

¢ *le—exb 1/“ 0.35

& 0.0 c|A|B] 0'5305TKL(|;NE—-| PITCH

BOTTOM VIEW 0.05 | G| NoTES3 DIMENSIONS: MILLIMETERS

oo
i\JX
N

H
:nﬁL

ngil

v
L1
_?_

-
| =

]
1
1

——T

http://onsemi.com
181



CASERM

B
B]

PIN ONE
REFERENCE

(E]

N7/

A o040 C

»1005|C

e

A
SIDE VIEW

A1 ] I

TOP VIEW

6X

Aol

v
=

[TT]
LT

HER

——|4|<—sxb

0
i

ULLGAS6, 1.2x1.0, 0.4P
CASE 613AE-01
ISSUE A

SEATING
PLANE

ﬂ r_@ 5X L NOTE4
s _§

0.10

Alg|

&

BOTTOM VIEW 0.05

C

NOTE 3

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.

4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE
PACKAGE IS ALLOWED.

MILLIMETERS
MIN | MAX
0.40
0.00 | 0.05
0.15 | 0.25
1.20 BSC
1.00 BSC
0.40 BSC
0.25 | 0.35
0.35 | 0.45

DIM

Cirle mloloZ >

MOUNTING FOOTPRINT

5X

0.40
PITCH

DIMENSIONS: MILLIMETERS

OUTLINE

PIN ONE
REFERENCE

RN

0.10 |C

S[on]c
21 005|C

TOP VIEW

e

i

%)
X
e
o
&
(¢)

3

L 1
"T_

-
-

E

T

|

—
1 | I—

_r
|_|
e ——|4|<—sxb

SIDE VIEW
A1
5x L NOTE4

ULLGAS, 1.45x1.0, 0.5P

CASE 613AF-01
ISSUE A

SEATING
PLANE

0.10

Ale]

BOTTOM VIEW 0.05

C

NOTE 3
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NOTES
. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.
4. A MAXIMUM OF 0.05 PULL BACK OF THE
PLATED TERMINAL FROM THE EDGE OF THE
PACKAGE IS ALLOWED.

[MILLIMETERS
DIM[ MIN | MAX
Al —— [ 040
A1] 000 | 0.05
0.15 | 0.25
1.45 BSC
1.00 BSC
0.50 BSC
0.25 | 0.35
0.30 | 0.40

w N

Cirle mlole

MOUNTING FOOTPRINT

D[
T

1)

OUTLINE _>| |‘_ 0.50

PITCH
DIMENSIONS: MILLIMETERS




CASERM

DIP-8
CASE 626-05
ISSUE L
NOTES:
"., ,ﬂ, ,ﬂ, ,J] 1. DIMENSION L TO CENTER OF LEAD WHEN
~a 5 FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR
SQUARE CORNERS).
D [=B-] 3. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
O1 4 MILLIMETERS INCHES
h" '1[' '1[' Ll.l DIM[ MIN | MAX | MIN | mAX
A | 940 | 1016 | 0.370 | 0.400
F B | 610 | 660 | 0.240 | 0.260
C | 394 445 0155 | 0.175
NOTE 2 D [ 038 [ 051 [ 0015 [ 0.020
L F | 102 [ 1.78 | 0.040 | 0.070
G 2.54 BSC 0.100 BSC
- . H [ 076 [ 127 [ 0.030 [ 0.050
$ / \ J | 020 [ 030 [ 0008 [ 0012
u C K | 292 | 343 0115 | 0.135
i L 7.62 BSC 0.300 BSC
T 1 2 ml - 10°[ -——— T 10°
} J N | 076 | 1.01 | 0080 | 0040
SEATNG Ny STYLE 1:
—>| M - PIN1. ACIN
|<—D “K 2. DC+IN
3.DC-IN
H G 4. ACIN
5. GROUND
[]20.13 0,005 @[T A @ [B @] 5. GROUN
7. AUXILIARY
8. Vee
PDIP-8
CASE 626A-01
ISSUE O
NOTES:

o

<—m—>

NOTE 3

SEATING
PLANE

H

H»H«D—ZK

(€] 0130005 ®[T[A @[B @]

http://onsemi.com
183

5. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

6. CONTROLLING DIMENSION: MILLIMETER.
7.

. PACKAGE CONTOUR OPTIONAL (ROUND OR
SQUARE CORNERS).

8. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.

9. DIMENSIONS A AND B ARE DATUMS.

MILLIMETERS INCHES

| DIM[ MIN | MAX [ MIN | MAX
A | 940 [ 1016 | 0.370 | 0.400
B | 610 | 6.60 | 0.240 | 0.260
C | 3904 4457 0.155 | 0175
D[ 038 | 051 0015 | 0.020
F [ 102 [ 178 | 0.040 | 0.070
G 254 BSC 0.100 BSC
H | 076 | 1.27 | 0.030 | 0.050
J [ 020 [ 030 0008 | 0.012
K | 292 | 343 0115 | 0135
L 7.62 BSC 0.300 BSC
M — [ 10° 10°
N

076 | 1.01 | 0.030 [ 0.040




CASERM

PDIP-7
CASE 626B-01
ISSUE A
LA it
- . M*

N\
e— O —>
r

NO
1

wnN

TES:

. DIMENSIONS AND TOLERANCING PER

ASME Y14.5M, 1994.

. DIMENSIONS IN MILLIMETERS.
. DIMENSION L TO CENTER OF LEAD

WHEN FORMED PARALLEL.

. PACKAGE CONTOUR OPTIONAL

(ROUND OR SQUARE CORNERS).

5. DIMENSIONS A AND B ARE DATUMS.
MILLIMETERS
DIM[ MIN | MAX
NOTE 2 A | 940 [10.16
B | 6.10 | 6.60
C | 3.94 | 445
STYLE 1: D | 038 | 051
PIN 1. AC IN F ] 102 ] 178
2.DC+IN G | 254BSC
3.DC-IN H | 076 | 1.27
4. ACIN J | 0.20 | 030
5. GROUND K| 292 | 343
6. OUTPUT L 7.62 BSC
SEATING 7. NOT USED M -] 10°
PLANE 8. Veo N | 076 | 1.01
H
[]@0.13 0.005 @[T A @ [B @]
PDIP-7, GULL WING
CASE 626AA-01
ISSUE O
A
0.015 DP MAX NOTES:

Bottom Ejector Pin

E::‘ BOTTOM VIEW
D
TOP VIEW
«— P
GAUGE
N/'/"\ T — PLANE 0.015
. A [T )
j u\ Cc c1 N -H-
Ny y JU— 7 C 1\
R0.016 TYP GL_LK J}_ LJ 7 O | 0.004
SIDE VIEW FRONT VIEW

http://onsemi.com
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1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.
2. DIMENSIONS IN INCHES.

INCHES
MIN | MAX
0.365 | 0.385
0.240 | 0.260
0.120 | 0.150
0.124 | 0.162

0.018 TYP
0.039 TYP

0.045 [ 0.065
0.100 BSC
0.023 ]0.033

0.010 TYP

0.004 | 0.012

0.036 | 0.044
0o° 8o
12°TYP
0.300 BSC

0.372 ]0.388

mvzgrxu:omm090m>E




PDIP-16 LESS PIN 13
CASE 626AB-01
ISSUE O

SEATING
PLANE

|| 0.010(0.25) @[ T| A

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: INCHES.
3. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE

MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS

DIM| MIN MAX MIN | MAX
A |0.740 | 0.770 | 18.80 | 19.55
B | 0.250 | 0.270 6.35 6.85
C [0.145 | 0.175 3.69 4.44
D | 0.015 | 0.021 0.39 0.53
F_| 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
J | 0.008 |0.015 0.21 0.38
K | 0.110 | 0.130 2.80 3.30
L | 0.295 | 0.305 7.50 7.74
M 0° 10° 0° 10°
S | 0.020 | 0.040 0.51 1.01

SOT-723
CASE 631AA-01
ISSUE B
X-
l«— D —»
b1 | e —" A=
unl V-
3 A }
1| 2 _E L= He
. —l>| | le— p 2x —»| |l
€ [] 008 0.0032] X] Y]
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. BASE PIN 1. ANODE PIN 1. ANODE PIN 1. CATHODE
2. EMITTER 2. N/C 2. ANODE 2. CATHODE
3. COLLECTOR 3. CATHODE 3. CATHODE 3. ANODE

NO
1

2.
3

SOLDERING FOOTPRINT

TES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETERS.

. MAXIMUM LEAD THICKNESS INCLUDES LEAD

FINISH. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

. DIMENSIONS D AND E DO NOT INCLUDE MOLD

FLASH, PROTRUSIONS OR GATE BURRS.

MILLIMETERS INCHES
DIM| MIN | NOM | MAX | MIN | NOM | MAX
A 0.45 0.50 | 0.55 | 0.018]| 0.020| 0.022
b 0.15 0.21 0.27 | 0.0059 | 0.0083 | 0.0106
b1 0.25 0.31 0.37 | 0.010| 0.012] 0.015
C 0.07 0.12 | 0.17 | 0.0028 | 0.0047 | 0.0067
D 1.15 1.20 1.25 | 0.045] 0.047| 0.049
E 0.75 0.80 | 0.85 0.03| 0.032| 0.034
e 0.40 BSC 0.016 BSC
He| 115 | 1.20 1.25 | 0.045] 0.047| 0.049
L 0.15 | 0.20 [ 0.25 | 0.0059]0.0079]0.0098

| 040
0.0157
040 *
0.0157 T
1.0
0.039
0.40 l
0.0157
0.40 0.40
0.0157 0.0157

. mm
SCALE 20:1 (_inches)
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CASERM

SEATING
PLANE

PDIP-14
CASE 646-06
ISSUE P

NN
14 8

le— g —>|

O
|%vvvvv§
[ A

—» F r«—

STYLE 1:
PIN 1.

10.
1.
12.
13.
14.

STYLE5:
PIN 1.

. DRAIN

. SOURCE

. NO CONNECTION

STYLE9:

PIN1.
. ANODE/CATHODE
. ANODE/CATHODE
. NO CONNECTION

©END O AN ©END O s WLN

©ONDU S WN

COLLECTOR
BASE
EMITTER

. NO CONNECTION

EMITTER
BASE
COLLECTOR

. COLLECTOR

BASE

EMITTER

NO CONNECTION
EMITTER

BASE
COLLECTOR

GATE

SOURCE
DRAIN
GATE
GATE

. DRAIN
10.
1.
12.
. DRAIN
14.

SOURCE
NO CONNECTION
SOURCE

GATE

COMMON CATHODE

ANODE/CATHODE

. ANODE/CATHODE
. COMMON ANODE
. COMMON ANODE
. ANODE/CATHODE
10.
. NO CONNECTION
12.
13.
14.

ANODE/CATHODE

ANODE/CATHODE
ANODE/CATHODE
COMMON CATHODE

H|<——>| G |<— *“* D1apPL

B[ 01300050

STYLE 2:

STYLE 6:
PIN 1.

CONOA RN

10.
1.
12.
13.
14.

STYLE 10:

PIN 1.

CONOO RN

10.
1.
12.
13.
14.

NOTES:

A
C
\
~-K J ‘5//1~ |
M e
STYLE 3:
CANCELLED CANCELLED
STYLET7:
COMMON CATHODE PIN 1. NO CONNECTION
ANODE/CATHODE 2. ANODE
ANODE/CATHODE 3. ANODE
NO CONNECTION 4. NO CONNECTION
ANODE/CATHODE 5. ANODE
NO CONNECTION 6. NO CONNECTION
ANODE/CATHODE 7. ANODE
ANODE/CATHODE 8. ANODE
ANODE/CATHODE 9. ANODE
NO CONNECTION 10. NO CONNECTION
ANODE/CATHODE 11. ANODE
ANODE/CATHODE 12. ANODE
NO CONNECTION 13. NO CONNECTION
COMMON ANODE 14. COMMON CATHODE
STYLE 11:
COMMON CATHODE PIN 1. CATHODE
ANODE/CATHODE 2. CATHODE
ANODE/CATHODE 3. CATHODE
ANODE/CATHODE 4. CATHODE
ANODE/CATHODE 5. CATHODE
NO CONNECTION 6. CATHODE
COMMON ANODE 7. CATHODE
COMMON CATHODE 8. ANODE
ANODE/CATHODE 9. ANODE
ANODE/CATHODE 10. ANODE
ANODE/CATHODE 11. ANODE
ANODE/CATHODE 12. ANODE
NO CONNECTION 13. ANODE
COMMON ANODE 14. ANODE
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1.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0715 | 0.770 | 18.16 | 19.56
B | 0.240 | 0.260 6.10 6.60
C | 0145 | 0.185 3.69 4.69
D | 0.015 | 0.021 0.38 0.53
F | 0.040 | 0.070 1.02 1.78
G 0.100 BSC 2.54 BSC
H | 0.052 | 0.095 1.32 241
J | 0008 | 0.015 0.20 0.38
K | 0115 | 0.135 2.92 3.43
L | 0290 | 0310 7.37 7.87
M e 10 --- 10°
N | 0015 [ 0.039 0.38 1.01

STYLE 4
PIN 1. DRAIN
SOURCE
GATE
NO CONNECTION

SOIXINDIO A WD
w
o
c
D
o
m

GATE
11. NO CONNECTION
12. GATE
13. SOURCE
14. DRAIN

STYLE8:

PIN 1. NO CONNECTION
CATHODE
CATHODE
NO CONNECTION
CATHODE
NO CONNECTION
CATHODE
CATHODE
CATHODE
10. NO CONNECTION
11. CATHODE
12. CATHODE
13. NO CONNECTION
14. COMMON ANODE

©CONO LN

STYLE 12:
PIN 1. COMMON CATHODE
2. COMMON ANODE
. ANODE/CATHODE
. ANODE/CATHODE
. ANODE/CATHODE
COMMON ANODE
. COMMON CATHODE
. ANODE/CATHODE
. ANODE/CATHODE
10. ANODE/CATHODE
11. ANODE/CATHODE
12. ANODE/CATHODE
13. ANODE/CATHODE
14. ANODE/CATHODE

©ENDO AW



NOTES:

CASERM

DIP-16
CASE 648-08
ISSUE T
—C |-— L—»l
\ ! i
! \
SEATee \
r Iy
K gl

'\.\A/M

D 16 PL

[ ] 0250010 @[ T[A @ |

STYLE 1: STYLE 2:
PIN 1. CATHODE PIN 1. COMMON DRAIN
2. CATHODE 2. COMMON DRAIN
3. CATHODE 3. COMMON DRAIN
4. CATHODE 4. COMMON DRAIN
5. CATHODE 5. COMMON DRAIN
6. CATHODE 6. COMMON DRAIN
7. CATHODE 7. COMMON DRAIN
8. CATHODE 8. COMMON DRAIN
9. ANODE 9. GATE
10. ANODE 10. SOURCE
11. ANODE 11. GATE
12. ANODE 12. SOURCE
13. ANODE 13. GATE
14. ANODE 14. SOURCE
15. ANODE 15. GATE
16. ANODE 16. SOURCE

http://onsemi.com

187

1.

DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
3.

DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE

MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS

DIM| MIN MAX MIN | MAX
A | 0740 | 0.770 | 18.80 | 19.55
B | 0.250 | 0.270 6.35 6.85
C [0.145 | 0.175 3.69 4.44
D | 0.015 | 0.021 0.39 0.53
F_| 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.27 BSC
J |0.008 |0.015 0.21 0.38
K | 0.110 | 0.130 2.80 3.30
L | 0.295 | 0.305 7.50 7.74
M 0° 10° 0° 10°
S | 0.020 | 0.040 0.51 1.01




CASERM

PDIP-16
CASE 648C-04
ISSUE D
A Bl —
m NOTES:
- 1. DIMENSIONING AND TOLERANCING PER ASME
N =
1 e 2. CONTROLLING DIMENSION: INCH.
16 9 P S 3. DIMENSION L TO CENTER OF LEADS WHEN
4 3 |2 FORMED PARALLEL.
- |S 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
Yol
o
l ¢ 2 INCHES MILLIMETERS
T 1= | DIM| MIN | MAX | MIN | MAX
@ A | 0744 | 0783 | 18.90 | 19.90
L B | 0240 | 0260 | 6.10 | 660
C [ 0145 [ 0185 | 369 | 469
D | 0015 | 0021 | 038 | 053
E | 0050BSC 1.27 BSC
F 0040 070 [ 102 178
G | 0.100BSC 2.54 BSC
J | 0008 [ 0015 | 020 038
K | 0115 [ 0135 | 292 | 343
L | 0300BSC 7.62 BSC
1] 0° [ 10° 0°] 10°
gfﬂlgc N [ 0015 [ 0040 | 039 ] 1.01
|] 0.005 013 @[ T|A]|
PDIP-16
CASE 648E-01
ISSUE O
—a_l
—A-
R NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
IE_ _;|L1 iy Y14.5M, 1982.
T T P 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
b [-B-] FORMED PARALLEL.
4. DIMENSION A AND B DOES NOT INCLUDE MOLD
10 8 PROTRUSION.
+ + 5. MOLD FLASH OR PROTRUSIONS SHALL NOT
| ALY L RN EXCEED 0.25 (0.010).
L_ P—»I 6. ROUNDED CORNER OPTIONAL.
F

4 C

T_ SEATING
s PLANE

HJL K-
D 13PL

[9] 025 0010 ®[T]B ®[A ®
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INCHES MILLIMETERS

| DIM| MIN MAX MIN | MAX

A | 0.740 | 0.760 | 18.80 | 19.30
B | 0245 | 0.260 6.23 6.60
C | 0145 | 0.175 3.69 4.44
D | 0015 [ 0.021 0.39 0.53
F | 0.050 | 0.070 1.27 1.77
G 0.100 BSC 254 BSC

H 0.050 BSC 1.27 BSC

J | 0.008 | 0.015 0.21 0.38
K | 0120 | 0.140 3.05 3.55
L | 0295 | 0.305 7.50 774
M 0° 10° 0° 10°
P 0.200 BSC 5.08 BSC

R 0.300 BSC 7.62 BSC

S

0015 | 0.035 | 039 | 0.88




CASERM

DIP-24 WIDE BODY

CASE 649-03
ISSUE D
NOTES:
1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
P_ A | MATERIAL CONDITION.
| 2. DIMENSION L TO CENTER OF LEADS WHEN
IO T o o e I T T i Yo FORMED PARALLEL.
% 13 3. CONTROLLING DIMENSION:INCH.
INCHES MILLIMETERS
0\9 B DIM[ MIN | MAX | MIN | mAX
A | 1.240 | 1.265 | 31.50 | 32.13
(@] B | 0520 | 0540 | 1321 | 13.72
1 12 C | 0185 | 0.205 | 470 | 521
U U U O D | 0015 | 0020 | 038 | 051
! F | 0040 | 0060 [ 1.02 | 1.52
—»| l«—H G [ 0100BSC 254 BSC
H | 0065 | 0085 | 165 | 216
_’I I‘_ F —C L J | 0008 | 0012 | 020 | 0.30
N N y K | 0115 | 0135 | 292 | 343
L | 0590 | 0610 | 14.99 | 1549
1 \ M| - [ 10°] -—-[ 10°
T_ U K N | 0020 | 0040 | 051 | 102
P | 0005 | 0015 013 | 038
[ —»ll«—D \;//‘\ M \‘/ Q [ 002 [ 003 [ 051 [ 076
—| Gl J
SEATING
PLANE

ANANANANANANAN LN
10

18
D B
Oy 9 ¥
AT ARV EYEVETEY
A
C_

K1

J L MINA
i F | | D>~ | searme
e H >l gle PLANE

DIP-18
CASE 707-02
ISSUE D

NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 mm (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO SEATING
PLANE AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

4. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM| MIN | MAX [ MIN [ MAX

A | 0875 | 0915 | 2220 | 2324
B | 0240 | 0.260 | 6.10 | 6.60
C [ 0140 [ 0180 [ 356 | 457
D [ 0014 | 0022 | 036 056
F | 0050 | 0070 | 127 | 178
G 0.100 BSC 254 BSC
H | 0040 | 0.060 | 1.02 [ 152
J | 0008 | 0012 | 020 030
K | 0115 | 0135 | 292 | 343
L 0.300 BSC 7.62 BSC
M 0°[ 15° 0°] 15°
N [ 0020 [ 0040 [ 051 [ 1.02
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CASERM

AN

22

O

1
LR ILVALV IRV IV P IV I VLY

PDIP-22
CASE 708-04
ISSUE E

XXXXKXXHKXXKXXX
XXXXHKXXHKXXXXXX
o  AWLYYWW

NOTES:
1. CONTROLLING DIMENSION: INCH.
2. POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 mm (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

©

IS

MILLIMETERS INCHES
DIM| MIN MAX MIN | MAX

10 12
o o R G B O R o R O ‘|r“|r'|
< A >

L A | 2756 | 2832 | 1.085 | 1.115
A e > B | 864 | 914 ] 0340 | 0.360
C | 394 508 0155 | 0.200
D | 036 056 0014 | 0.022
F | 127 | 178 | 0050 | 0.070
G 2.54 BSC 0.100BSC
H | 102 | 152 | 0.040 | 0.060
J | 020 [ 038 0008 | 0.015
‘ K | 292 343 0115 | 0135
! L 10.16 BSC 0.400 BSC
/ M J—wlle M 0°[ 15 oo 1s°
™ e N | 051 | 1.02 | 0.020 | 0040
PDIP-24
CASE 709-02
ISSUE D
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NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

4. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
1235 | 1.265 | 31.37 | 32.13
0.540 | 0.560 | 13.72 | 14.22
0.155 | 0.200 | 394 | 508
0.014 | 0022 | 036 | 056
0.040 | 0.060 | 1.02 | 1.52
0.100 BSC 2.54 BSC
0.065 | 0.080 | 165 | 203
0.008 | 0.015 | 020 | 0.38
0.115 | 0135 | 202 | 343
0.600 BSC 15.24 BSC
0°] 159 oo 150
0.020 | 0.040 | 051 | 1.02

=]

ZI=Sr|X|l~|lTOTMOo(O|m|>




DIP-28 WIDE BODY
CASE 710-02
ISSUE C

AAANAANMANANMANANANDNANANAN

NOTES:
POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL

1.

CASERM
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2 15 CONDITION, IN RELATION TO SEATING PLANE
AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
© 14 4. CONTROLLING DIMENSION: INCH.
VAV VAV VW AW INCHES MILLIMETERS

DIM[ MIN | MAX | MIN | MAX
A | 1435 | 1.465 | 3645 | 37.21
L—> B | 0540 | 0560 | 13.72 | 14.22
A |-N -C C | 0155 | 0.200 | 394 | 508
D | 0014 | 0022 | 036 | 056
i ¢ F | 0040 | 0060 | 1.02 | 152
G 0.100 BSC 254 BSC
L A H | 0.065 | 0.085 | 165 | 2.16
? J | 0008 | 0015 | 020 | 038
Hol || F K <flem J==< K | 0115 | 0135 | 202 | 343
] L 0.600 BSC 15.24 BSC
G— [~ D<= \ seating M| o0°] 15°] 0°] 15°
PLANE N | 0020 | 0040 | 051 | 1.02
DIP-40 WIDE BODY
CASE 711-03
ISSUE D
NOTES:
P W e T T W i W e W e W e T W i T i T i T e W W o O e W e W O e 1. POSITIONAL TOLERANCE OF LEADS (D), SHALL
2 2 BE WITHIN 0.25 mm (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO SEATING
PLANE AND EACH OTHER.
D B 2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
O 2 4. CONTROLLING DIMENSION: INCH.
MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
A | 5169 | 5245 | 2.035 | 2.065
- A > < L— B | 13.72 | 14.22 | 0.540 | 0.560
—C C | 394 508 0155 | 0.200
r \ [ \ D | 036 056 0.014 | 0.022
f N F | 102 [ 152 [ 0.040 | 0.060
- - G 2.54BSC 0100 BSC
} J—> H | 165 | 216 | 0.065 | 0.085
| b —>”<— — J | 020 038 | 0.008 | 0015
i I . i K| 292 | 343 | 0115 | 0.135
—» - — M
H G F D seatne L | 1524BSC 0,600 BSC
PLANE M 0°] 1s5° 0°] 150
N

051 | 1.02 | 0.020 | 0.040




CASERM

DIP-24
CASE 724-03
ISSUE D
—a_|
_A-
24 13
-
vvvvvvvvvvvg _f
e L
rC i i
( - ) A i i
T- I K I\ NOTE 1
SEATING i - IR
PLANE E—>= :‘J L N f */L ~>: \\A/M
— Gi=— F J 2apPL
D 24 pL [] 0250010 @[ T[B @]

[4] 025 0010 @[ T[ A @]

NOTES:
1. CHAMFERED CONTOUR OPTIONAL.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
4. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
| DIM[ MIN [ MAX [ MIN | mMAX
A | 1230 [ 1.265 | 31.25 | 3213
B | 0250 | 0270 | 635 | 6.85
C | 0145 [ 0175 | 369 | 444
D [ 0015 [ 0020 | 038 [ 051
E 0.050 BSC 1.27 BSC
F [ 0040 [ 0060 | 1.02 [ 152
G 0.100 BSC 254 BSC
J [ 0007 [0012 | 018 [ 0.30
K | 0110 [ 0140 | 280 [ 355
L 0.300 BSC 7.62 BSC
1] 0°[ 15° 0° [ 15°
N [ 0020 [ 0040 | 051 1.01

PDIP-6
CASE 730N-01
ISSUE A
A=} NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
JL AL I Y14.5M, 1982.
3 y 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
[-B-] FORMED PARALLEL.
O 3 INCHES MILLIMETERS
oF o 4f D[ MIN [ mAX | MIN [ mAX
A 0330 | 0350 [ 838 | 889
B | 0240 [ 0270 | 610 | 6.86
_C f— L —> c| ——Jo29[ -] 530
i | D [ 0016 | 0.022 | 041 [ 056
N ! ! E | 0049 [ 0059 | 124 [ 150
G 0.100 BSC 254 BSC
l J [ 0008 [ 0012 020 ] 030
2 K [ 0100 [ 0150 | 254 [ 381
K L 0.300 BSC 7.62|BSC
M 0°] 15°] o°] 15°
33{,‘;‘6 G—T_ M| N [ 0035 [ 0055 | 090 140
EePL JerL
DePL

|[ 0130005 ®[T]B @ [AD |

| €] 013 (0.005) W[ T| A @ B @ |
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CASERM

DIP-20
CASE 738-03
ISSUE E
“AC]
L _A_
NOTES:
R 1. eih:ENMSI%I;IZNGANDTOLERANCING PER ANSI
20 1 f 5M, 1982.
2. CONTROLLING DIMENSION: INCH.
B 3. DIMENSION L TO CENTER OF LEAD WHEN
O 0] L FORMED PARALLEL.
BT T R R BT T B T BT T 4. EMEHSIONBDOES NOT INCLUDE MOLD

INCHES MILLIMETERS
M| MIN MAX MIN | MAX

=]

i

Y A | 1.010 | 1.070 | 2566 | 27.17
/ \ B | 0.240 | 0.260 | 610 | 660
= L« /i A\ C [ 0150 [ 0180 | 381 [ 457
SEATING i b D | 0015 [ 0022 | 039 055
PLANE M E | 0050BSC 1.27BSC
N F [ 0050 [oo070 | 127 [ 177
- G [ 0100BSC 2.54 BSC
J | 0008 [0015 | 021 038
G F J 20PL K [ 0110 [ 0140 [ 280 [ 355
L | 0.300BSC 7.62 BSC
D 20pPL |9]0250010®|T[B @| [0 155 0o 15°]
N

[[025 0010 @[ T[A @]

0020 [ 0040 | 051 [ 1.01
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CASERM

SO-8 NOTES:
X CASE 751-07 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
«~— A —> ISSUE AJ 2. CONTROLLING DIMENSION: MILLIMETER.
o 3. DIMENSION A AND B DO NOT INCLUDE
HH B H MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
T 5 PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR
B S |$| 0.25 (0_010)®| Y @| 2 [ PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
l IN EXCESS OF THE D DIMENSION AT
4 \4\/‘\ MAXIMUM MATERIAL CONDITION.
-Y- I H H K 6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
[ e — STANDARD IS 751-07.
> Gl MILLIMETERS | INCHES
_c N X 45° DIM[_ MIN | MAX | MIN | MAX
I‘_ A | 480 [ 500 [0.189 [0.197
) SEATING B | 380 | 400 0150 | 0.157
PLANE c | 135 | 1.75 | 0.053 | 0.069
z-] v i = - Y D | 033 | 051 |0.013 | 0.020
| G 1.27 BSC 0.050 BSC
‘J O] 0.10 (0.004) ﬂ H | 010 [ 0.25 | 0004 | 0.010
H D J J | 019 | 025 [0.007 |0.010
K | 040 | 1.27 | 0.016 | 0.050
|| 025 0010® [z| YO| XB| M| o0°] 8°] o0°] s-o
N | 025 [ 050 | 0010 | 0.020
S | 580 | 6.20 | 0.228 | 0.244
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN1. EMITTER PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1 PIN 1. ANODE
2. COLLECTOR 2. COLLECTOR, #1 2. DRAIN, #1 2. ANODE
3. COLLECTOR 3. COLLECTOR, #2 3. DRAIN, #2 3. ANODE
4. EMITTER 4. COLLECTOR, #2 4. DRAIN, #2 4. ANODE
5. EMITTER 5. BASE, #2 5. GATE, #2 5. ANODE
6. BASE 6. EMITTER, #2 6. SOURCE, #2 6. ANODE
7. BASE 7. BASE, #1 7. GATE, #1 7. ANODE
8. EMITTER 8. EMITTER, #1 8. SOURCE, #1 8. COMMON CATHODE
STYLE 5 STYLE 6 STYLE 7 STYLE 8:
PIN 1. DRAIN PIN1. SOURCE PIN1. INPUT PIN1. COLLEGTOR, DIE #1
2. DRAIN 2. DRAIN 2. EXTERNAL BYPASS 2. BASE, #1
3. DRAIN 3. DRAIN 3. THIRD STAGE SOURCE 3. BASE, #2
4. DRAIN 4. SOURCE 4. GROUND 4. COLLECTOR, #2
5. GATE 5. SOURCE 5. DRAIN 5. COLLECTOR, #2
6. GATE 6. GATE 6. GATES3 6. EMITTER, #2
7. SOURCE 7. GATE 7. SECOND STAGE Vd 7. EMITTER, #1
8. SOURCE 8. SOURCE 8. FIRST STAGE Vd 8. COLLECTOR, #1
STYLE 9 STYLE 10: STYLE 11 STYLE 12:
PIN1. EMITTER, COMMON PIN1. GROUND PIN1. SOURCE 1 PIN1. SOURCE
2. COLLECTOR, DIE #1 2. BIAS 1 2. GATE1 2. SOURCE
3. COLLECTOR, DIE #2 3. OUTPUT 3. SOURCE 2 3. SOURCE
4. EMITTER, COMMON 4. GROUND 4. GATE2 4. GATE
5. EMITTER, COMMON 5. GROUND 5. DRAIN 2 5. DRAIN
6. BASE, DIE #2 6. BIAS2 6. DRAIN 2 6. DRAIN
7. BASE, DIE #1 7. INPUT 7. DRAIN 1 7. DRAIN
8. EMITTER, COMMON 8. GROUND 8. DRAIN 1 8. DRAIN
STYLE 13: STYLE 14: STYLE 15 STYLE 16:
PIN1. N.C. PIN1. N-SOURCE PIN1. ANODE 1 PIN1. EMITTER, DIE #1
2. SOURCE 2. N-GATE 2. ANODE 1 2. BASE, DIE #1
3. SOURCE 3. P-SOURCE 3. ANODE 1 3. EMITTER, DIE #2
4. GATE 4. P-GATE 4. ANODE 1 4. BASE, DIE #2
5. DRAIN 5. P-DRAIN 5. CATHODE, COMMON 5. COLLECTOR, DIE #2
6. DRAIN 6. P-DRAIN 6. CATHODE, COMMON 6. COLLECTOR, DIE #2
7. DRAIN 7. N-DRAIN 7. CATHODE, COMMON 7. COLLECTOR, DIE #1
8. DRAIN 8. N-DRAIN 8. CATHODE, COMMON 8. COLLECTOR, DIE #1
STYLE 17: STYLE 18: STYLE 19: STYLE 20:
PIN1. VCC PIN1. ANODE PIN1. SOURGCE 1 PIN1. SOURCE (N)
2. V20UT 2. ANODE 2. GATE1 2. GATE (N)
3. V10OUT 3. SOURCE 3. SOURCE 2 3. SOURCE (P)
4. TXE 4. GATE 4. GATE?2 4. GATE (P)
5. RXE 5. DRAIN 5. DRAIN 2 5. DRAIN
6. VEE 6. DRAIN 6. MIRROR 2 6. DRAIN
7. GND 7. CATHODE 7. DRAIN 1 7. DRAIN
8. ACC 8. CATHODE 8. MIRROR 1 8. DRAIN
STYLE 21: STYLE 22; STYLE 23: STYLE 24:
PIN1. CATHODE 1 PIN1. 1/OLINE 1 PIN1. LINE1IN PIN1. BASE
2. CATHODE 2 2. COMMON CATHODE/NCC 2. COMMON ANODE/GND 2. EMITTER
3. CATHODE 3 3. COMMON CATHODE/NCC 3. COMMON ANODE/GND 3. COLLECTOR/ANODE
4. CATHODE 4 4. I/OLINE 3 4. LNE2IN 4. COLLECTOR/ANODE
5. CATHODE 5 5. COMMON ANODE/GND 5. LINE20UT 5. CATHODE
6. COMMON ANODE 6. I/OLINE 4 6. COMMON ANODE/GND 6. CATHODE
7. COMMON ANODE 7. JOLINES5 7. COMMON ANODE/GND 7. COLLECTOR/ANODE
8. CATHODE 6 8. COMMON ANODE/GND 8. LINE10UT 8. COLLECTOR/ANODE
STYLE 25
PIN1. VIN STYLE 26 STYLE 27: STYLE 28:
2. N/C PIN1. GND PINT. ILIMIT PIN1. SW_TO_GND
3. REXT 2. dv/dt 2. OVLO 2. DASIC_OFF
4. GND 3. ENABLE 3. UVLO 3. DASIC_SW_DET
5. 10UT 4. ILMIT 4. INPUT+ 4. GND
6. I0UT 5. SOURCE 5. SOURCE 5. V_MON
7. 10UT 6. SOURCE 6. SOURCE 6. VBULK
8. 10UT 7. SOURCE 7. SOURCE 7. VBULK
8. VCC 8. DRAIN 8. VIN
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CASERM

SO0-14
CASE 751A-03
ISSUE J NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
-« -A- > Y14.5M, 1982.
e 2. CONTROLLING DIMENSION: MILLIMETER.
H H H H H H H 3. DIMENSIONS A AND B DO NOT INCLUDE
C MOLD PROTRUSION.
14 8 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
[=B-] p7pL 5. DIMENSION D DOES NOT INGLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
© , |$ | 0.25 (0.010) ®| B M@ | PROTRUSION SHALL BE 0.127 (0.005) TOTAL
/ IN EXCESS OF THE D DIMENSION AT
H H H H MAXIMUM MATERIAL CONDITION.
T _J L_ MILLIMETERS | __INCHES
— G j=— R x45° F DIM| MIN | MAX | MIN | MAX
-C A | 855 | 875 | 0.337 | 0.344
I ) B | 380 | 4.00 | 0.150 | 0157
Hw " C | 135 | 1.75 | 0.054 | 0068
— A D | 035 | 049 [ 0014 | 0019
{ K N J F | 040 | 125 | 0.016 | 0.049
gfﬁm:m D14 PL K M G 1.27BSC 0.050 BSC
J | 019 | 025 | 0.008 | 0.009
|$|0.25(0.010)®|T|B®|A®| K | 010 [ 025 | 0,004 | 0,009
M| o0°] 7°] o0°[ 7°
P | 580 | 620 | 0228 | 0.244
R | 025 | 050 ] 0.010 | 0.019

SOLDERING FOOTPRINT

| 7X
< 7.04 S
' le—>1 152
11 1
14X
S —— —/—1
1 | I
1] I
1] 1 Pron
DIMENSIONS: MILLIMETERS
STYLE 1: STYLE 2: STYLE 3: STYLE 4:
PIN 1. COMMON CATHODE CANCELLED PIN 1. NO CONNECTION PIN 1. NO CONNECTION
2. ANODE/CATHODE 2. ANODE 2. CATHODE
3. ANODE/CATHODE 3. ANODE 3. CATHODE
4. NO CONNECTION 4. NO CONNECTION 4. NO CONNECTION
5. ANODE/CATHODE 5. ANODE 5. CATHODE
6. NO CONNECTION 6. NO CONNECTION 6. NO CONNECTION
7. ANODE/CATHODE 7. ANODE 7. CATHODE
8. ANODE/CATHODE 8. ANODE 8. CATHODE
9. ANODE/CATHODE 9. ANODE 9. CATHODE
10. NO CONNECTION 10. NO CONNECTION 10. NO CONNECTION
11. ANODE/CATHODE 11. ANODE 11. CATHODE
12. ANODE/CATHODE 12. ANODE 12. CATHODE
13. NO CONNECTION 13. NO CONNECTION 13. NO CONNECTION
14. COMMON ANODE 14. COMMON CATHODE 14. COMMON ANODE
STYLE 5: STYLE 6: STYLET: STYLE 8:
PIN 1. COMMON CATHODE PIN 1. CATHODE PIN 1. ANODE/CATHODE PIN 1. COMMON CATHODE

2. ANODE/CATHODE 2. CATHODE 2. COMMON ANODE 2. ANODE/CATHODE
3. ANODE/CATHODE 3. CATHODE 3. COMMON CATHODE 3. ANODE/CATHODE
4. ANODE/CATHODE 4. CATHODE 4. ANODE/CATHODE 4. NO CONNECTION
5. ANODE/CATHODE 5. CATHODE 5. ANODE/CATHODE 5. ANODE/CATHODE
6. NO CONNECTION 6. CATHODE 6. ANODE/CATHODE 6. ANODE/CATHODE
7. COMMON ANODE 7. CATHODE 7. ANODE/CATHODE 7. COMMON ANODE
8. COMMON CATHODE 8. ANODE 8. ANODE/CATHODE 8. COMMON ANODE
9. ANODE/CATHODE 9. ANODE 9. ANODE/CATHODE 9. ANODE/CATHODE
10. ANODE/CATHODE 10. ANODE 10. ANODE/CATHODE 10. ANODE/CATHODE
11. ANODE/CATHODE 11. ANODE 11. COMMON CATHODE 11. NO CONNECTION
12. ANODE/CATHODE 12. ANODE 12. COMMON ANODE 12. ANODE/CATHODE
13. NO CONNECTION 13. ANODE 13. ANODE/CATHODE 13. ANODE/CATHODE
14. COMMON ANODE 14. ANODE 14. ANODE/CATHODE 14. COMMON CATHODE
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CASERM

S0-16
CASE 751B-05
ISSUE K
- _A_ L.
== NOTES:
—-0—0-0—-0—0—-0— 1. DIMENSIONING AND TOLERANCING PER ANSI
HAAAAHAAA Yia i 1082
m 9 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
PspL 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
© 8 { |$|0-25 (0-010)®| B®| 5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
H_H_ H_H “H.HHH PROTRUSION SHALL BE 0.127 (0.005) TOTAL
= IN EXCESS OF THE D DIMENSION AT
P MAXIMUM MATERIAL CONDITION.
G
MILLIMETERS | INCHES
DIM[ WIN | MAX | WIN | MAX
_,/ F L_ A | 980 [ 10.00 | 0386 | 0.393 |
K R x 450 B | 380 | 400 | 0.150 | 0157
—| l C | 135 | 1.75 [ 0.054 | 0.068
I ] D | 035 | 049 | 0.014 | 0019
i C ¥ F | 040 [ 1.25 [ 0.016 | 0.049
SEATING —H—EH—dH g g g —T—f K G 1.27 BSC 0.050 BSC
J | 019 ] 025 | 0008 | 0009
PLANE M J K | 010 | 025 | 0.004 | 0009
D M o0°] 7°] o0°[ 7°
16PL P | 580 | 620 | 0229 | 0244
|$|0_25 (0.010)®|T|B ©|A©| R [ 025 [ 050 [ 0010 | 0019
SOLDERING FOOTPRINT
8x
= 6.40 >
‘ 16X 1.12“‘—'
_+_| |1 16 | I
16X }_
058 - [] —1
— 3 1z
— =R
s CI T
DIMENSIONS: MILLIMETERS
STYLE 1: STVLE 2; STYLE 3 STYLE 4
PIN1. COLLECTOR PIN1. CATHODE PIN1. COLLECTOR, DYE #1 PIN1. COLLECTOR, DYE #1
2. BASE 2. ANODE 2. BASE,#1 2. COLLECTOR, #1
3. EMITTER 3. NO CONNEGTION 3. EMITTER, #1 3. COLLECTOR, #2
4. NO CONNECTION 4. CATHODE 4. COLLECTOR, #1 4. COLLECTOR, #2
5. EMITTER 5. CATHODE 5. COLLECTOR, #2 5. COLLECTOR, #3
6. BASE 6. NO CONNECTION 6. BASE, #2 6. COLLECTOR, #3
7. COLLECTOR 7. ANODE 7. EMITTER, #2 7. COLLECTOR, #4
8. COLLECTOR 8. CATHODE 8. COLLECTOR, #2 8. COLLECTOR, #4
9. BASE 9. CATHODE 9. COLLECTOR, #3 9. BASE, #
10. EMITTER 10, ANODE 10 BASE, #3 10, EMITTER, #4
11, NO CONNECTION . NO CONNECTION . EMITTER #3 11, BASE,#3
12. EMITTER 12, CATHODE 12. COLLECTOR, #3 12, EMITTER, #3
13 BASE 13, CATHODE 13, COLLECTOR, #4 13 BASE, #2
14, COLLECTOR 14, NO CONNECTION 14 BASE, #4 14, EMITTER, #2
15. EMITTER 15. ANODE 15. EMITTER, #4 15, BASE, #1
16. COLLECTOR 16. CATHODE 16. COLLECTOR, #4 16. EMITTER, #1
STYLE5: STYLE 6: STYLE?
PIN1. DRAIN, DYE #1 PINT. CATHODE PIN1. SOURCE N-CH
2. DRAIN, #1 2. CATHODE 2. GOMMON DRAIN (OUTPUT)
3. DRAIN, #2 3. CATHODE 3. COMMON DRAIN (OUTPUT)
4. DRAIN, #2 4. CATHODE 4. GATE P-CH
5. DRAIN, #3 5. CATHODE 5. COMMON DRAIN (OUTPUT)
6. DRAIN, #3 6. CATHODE 6. COMMON DRAIN (OUTPUT)
7. DRAIN, #4 7. CATHODE 7. COMMON DRAIN (OUTPUT)
8. DRAIN, #4 8. CATHODE 8. SOURGE P-CH
9. GATE, #4 9. ANODE 9. SOURGCE P-CH
10. SOURCE, #4 10, ANODE 10, COMMON DRAIN (OUTPUT)
1. GATE,#3 . ANODE 1. COMMON DRAIN (OUTPUT)
12. SOURCE, #3 12, ANODE 12, COMMON DRAIN (OUTPUT)
13. GATE, #2 13, ANODE 13, GATE N-CH
14, SOURCE, #2 14, ANODE 14, COMMON DRAIN (OUTPUT)
15, GATE, #1 15, ANODE 15. COMMON DRAIN (OUTPUT)
16. SOURCE, #1 16. ANODE 16. SOURCE N-CH
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< A >

S0O-18 WIDE BODY
CASE 751C-04
ISSUE F

ilililNaniniNifi

[-B-|
PopL
[&] 025010 @B @]

NOTES

CASERM

. DIMENSIONS A AND B ARE DATUMS AND T IS A
DATUM SURFACE.
2. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
3. CONTROLLING DIMENSION: MILLIMETER.
4. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTI

RUSION.

5. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.

6. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL IN
O1I | 9 EXCESS OF THE D DIMENSION AT MAXIMUM
HE MATERIAL CONDITION.
H_E]_E]_H_H_H_H_H_H_L M MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
—>|G|<— A | 1140 | 11.70 | 0449 | 0.460
B | 740 | 7.60 | 0.292 | 0.299
X C | 235 | 265 0093 | 0.104
o D | 035 | 049 | 0.014 | 0019
‘|_|—|_|— F | 050 ] 090 [ 0020 | 0035
—H SEATING G 1.27 BSC 0.050 BSC
PLANE J | 025 032 0010 [ 0012
«— Di8PL ¥ K | 010 | 025 | 0.004 | 0.009
M 0° | 7o o0°] 7°
|€B| 0.25 (010) ®|T| B©|A©| P | 1005 | 1055 | 0395 | 0415
R | 025 | 075 0010 | 0.029
SO-20L
CASE 751D-05
ISSUE G
D
AAAAAARARAS

o
Tl

© , Ll
HEHHHHHHHH =
20x B B]
[@]025 ®[T[AG[BO]

!

|
l SEATING
PLANE c ) \‘j
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. DIMENSIONS ARE IN MILLIMETERS.

(LIS

. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.

. DIMENSIONS D AND E DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
. DIMENSION B DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION SHALL
BE 0.13 TOTAL IN EXCESS OF B DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS
| DIM[ MIN | MAX
A | 235 | 265
Al | 010 | 025
B | 035 | 049
C | 023 032
D | 1265 | 12.95
E | 740 | 760
e 1.27BSC
H | 1005 | 1055
h | 025 | 075
L[ 050 | 09
0 0°] 7°




CASERM

A=l

RAAAAA

[N
=

“A-

RAAAAA

©

&

&

ELEER

pobbBgtd e

S0-24L
CASE 751E-04
ISSUE E

-B-|12x P

[€]0.010 0.25 @[ B @]

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.

DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR

PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN

EXCESS OF D DIMENSION AT MAXIMUM

wn

>

o

MATERIAL CONDITION.
2ax D J MILLIMETERS | INCHES

DIM|_ MIN | MAX | WIN | MAX

|€B| 0.010 (0.25)@| T| A @| B® | '|: A | 1525 | 1554 | 0601 | 0612

r B | 740 | 7.60 | 0.292 | 0.209

F C | 235 [ 265 0093 | 0104

D | 035 049 0014 [ 0019

F | 041 | 090 0016 | 0035

t |<— R x45° G 1.27 BSC 0.050 BSC

g | 023 ] 032 0009 [ 0013

Lo i [ 1\ c K | 013 | 029 [ 0.005 | 00t

1 e s e e e ) s R m[ oo] g o°] s°

b L L L L P | 1005 | 1055 | 0395 | 0415

R | 02 75 | 0,010 | 0.02

SEATING M 025 | 075 | 0010 | 0029
PLANE - 2% G K

SO-28L NOTES:
CASE 751F-05 1. DIMENSIONING AND TOLERANCING PER ANS! Y14.5M, 1982.
D > ISSUE H 2. CONTROLLING DIMENSION: MILLIMETER.
28 15 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD PROTRUSION
4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
AAAAAAAAAAAAARA 5. DIMENSION B DOES NOT INCLUDE DAMBAR PROTRUSION.

=]
]
'

Y-

PIN 1 IDENT

R
ERUEEHEHEHEEEE
1

14

i

[] 0025 @ [T[x ®]Y O]

D) 010
—T—| SEATING
PLANE
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ALLOWABLE DAMBER PR50TRUSION SHALL NOT BE 0.13
TOTATL IN EXCESS OF B DIMENSION AT MAXIMUM MATERIAL

CONDITION.
MILLIMETERS
| DIM[ MIN [ MAX
A 2.35 2.65
Al 0.13 0.29
B 0.35 0.49
C 0.23 0.32
D 17.80 | 18.05
E 7.40 7.60
G 1.27 BSC
H 10.05 | 10.55
L 0.41 0.90
M 0° 8°
SOLDERING FOOTPRINT
8X
< 11.00 >
M.ex 1.30—<—>|
—t 28]
— —
— —
— —
_L:I —
28X }_I:I —
052 4 ] —
— —
— —
— — 1.2r
PITCH
— s
— =7
— —
14 151

DIMENSIONS: MILLIMETERS
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SO-16L
CASE 751G-03
ISSUE C

1
-

|/

<

E

HHHE®
J 16X B

[@[o2s®[T[A ®[B O]

B]

[ ) e i\ ‘
D4

<

SEATING
PLANE

el

CASERM

NOTES:

1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

3. DIMENSIONS D AND E DO NOT INLCUDE MOLD
PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.

. DIMENSION B DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR

[N

PROTRUSION SHALL BE 0.13 TOTAL IN EXCESS

OF THE B DIMENSION AT MAXIMUM MATERIAL
CONDITION.

MILLIMETERS
| DIM[ MIN | MAX
235 | 265
010 | 025
0.35 | 049
023 | 032
10.15 | 1045
740 | 7.60
1.27BSC
10.05 | 1055
025 | 075
050 | 0.90
0°] 7°

o ||z |x|e [mo|o|o|=|>

“A- >

HHAHA
20

AAAAAA

[©) 10
UGEHHHHHH

S10PL

[ 0.13(0.005) ®[B @]

!

L

\

mimininimininih i

S0-20 EIAJ
CASE 751J-02
ISSUE A

S

i

—>»i l«— D20 PL L

[ 0.10 (0.004)
—T-| SEATING

[]0.130.005) @[ T[B®[AG)]

PLANE

k!
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NOT
1

w N

o

ES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.12 (0.006) PER

SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX

A | 1255 | 12.80 | 0.494 | 0.504
B 5.10 5.40 | 0.201 | 0.213
c — 2.00 --- | 0.079
D 0.35 0.45 | 0.014 | 0.018
G 1.27 BSC 0.050 BSC
J 0.18 0.23 | 0.007 | 0.009
K 0.55 0.85 | 0.022 | 0.033
L 0.05 0.20 | 0.002 | 0.008
m 0° 7° 0° 7°
S 7.40 820 | 0.291 | 0.323




CASERM

N
P |
Flo

S

|| 0250010 @B ®]

14xD

R x 45 °~>‘
SEATING L %
PLANE }/
J

SO-16 MISSING LEADS
CASE 751K-01
ISSUE O

o

M
1\
N Fl f

K

|]0.25 0010 ®|T[A ®[BO)

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM

MATERIAL CONDITION.
MILLIMETERS INCHES
| DIM[ MIN | MAX | MIN | MAX
A | 980 [ 1000 | 0368 | 0.393
B | 380 | 4.00 | 050 | 0.157
C | 135 | 1.75 | 0.054 | 0.068
D | 035 | 049 | 0014 | 0.019
F | 040 | 125 | 0.016 | 0.049
G 1.27BSC 0.050 BSC
J | 019 [ 025 | 0.008 [ 0.009
K | 010 | 0.25 | 0.004 | 0.009
M| o° | 7°[ o0°| 7°
P | 580 | 620 | 0229 | 0244
R | 025 | 050 0010 | 0.019

T

HAAA

o

&

>

"H HH
—JL—13XD

HEHH

-

| [0010 025 @[ T[A ®|BO)]

SO-16 WIDE BODY MISSING LEADS

CASE 751N-01
ISSUE O

| [0010 (025 @B @]

i

e

sl

|<— Rx45°

PLANE
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM

MATERIAL CONDITION.
MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A | 1015 | 10.45 | 0.400 | 0.411
B 7.40 7.60 | 0292 | 0.299
c 2.35 265 | 0.093 | 0.104
D 0.35 049 | 0.014 | 0.019
F 0.50 0.90 | 0.020 | 0.035
G 1.27 BSC 0.050 BSC
J 0.25 0.32 | 0.010 | 0.012
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P | 10.05 | 1055 | 0.395 | 0.415
R 0.25 0.75 | 0.010 | 0.029
S 254 BSC 0.100 BSC
T 3.81 BSC 0.150 BSC




CASERM

S0-32 WIDE BODY

X CASE 751P-01
D ISSUE O NOTES:
32 17 1. D’\IAMENSIONING AND TOLERANCING PER ANSI Y14
i 5M, 1982.
HOAAAHAAAAAHAAAAH T 2. CONTROLLING DIMENSION: MILLIMETER.
] 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
T ' H PROTRUSION.
. 4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
E BN _ - “_ 5. DIMENSION B DOES NOT INCLUDE DAMBAR
EH 025 @ PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
Dy i SHALL BE 0.13 TOTAL IN EXCESS OF B DIMENSION
Y- H H H H H H'H H H H H H H H—L AT MAXIMUM MATERIAL CONDITION.
1 16 MILLIMETERS
— PIN 1 IDENT | DIM | MIN MAX
A | 229 254
A 010 ] 025
B | 036 ] 051
c| o015 | 032
l D | 2057 | 20.88
I \ E | 742 [ 760
Vil l G | 1.27BSC
PO H | 1029 | 1064
T T Q L L[ 053] 104
Al o 1] 0° [ 8°
SEATING
B > =G PLANE c —»I
(@05 ®[T[Xx ®O]Y O] M
SO-16 WIDE BODY, EXPOSED PAD
CASE 751R-02
-U-] ISSUE B
A NOTES:
M- 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A AND B DO NOT INCLUDE MOLD PROTRUSION.

2
-.I?GI? I?l I?l I?l I?l I?l g _T— i MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER SIDE.
5.
B

P . DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION.

ALLOWABLE PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM MATERIAL
[@]0.25 0010 @ [ W® | R x 45° CONDITION.
6. 751R-01 OBSOLETE, NEW STANDARD 751R-02.

Ijlj 1 H Ij'j Ij'j Ij'j Ij'j —W-] MILLIMETERS INCHES

| DIM[ MIN | MAX | MIN | MAX
10.15 | 10.45 | 0.400 | 0.411
PIN11D. IR G an /
DETAIL E
TOP SIDE

¢
+ Ty © C@%

2.35 2.65 | 0.093 | 0.104
O] 0.10 (0.004)] T| D16p|_4>“1— K SEATING \T
J -

2

0° 7° 0° 7°
10.05 | 10.55 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

D (o= (X~ |T(®mMOO|w|>

035 | 049 | 0014 | 0.019
050 | 0.90 | 0020 | 0.035

[[ 0250010 @[ T[UG [WO |

j H l— DETAIL E SOLDERING FOOTPRIN

napg

1.27 BSC 0.050 BSC
1y 350 ' £ g
i Xpose:
R { 175 —<—>| Pad
EXPOSED PAD\ {

3.31 3.51 | 0.130 | 0.138
0.25 0.32 | 0.010 | 0.012
.0560 —>
iy 0050y
HHEEY ¢

0.10 025 | 0.004 | 0.009
4.58 478 | 0.180 | 0.188
/ 18

—
-

/

/

= !

/

=1

[

==
=

BACK SIDE

jopoonoi—-

145
SCALE 2:1
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CASER

SO-8 LEADLESS
CASE 751S-02
ISSUE A

NOTES:
1. DIMENSIONS AND TOLERANCING PER ASME

Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.

MILLIMETERS
| DIM[ MIN | MAX
A | 1.750 | 1.950
Al | 0.254REF
E B [ 0900 [ 1.100
A 21008 |K D 6.000 BSC
D1 | 3.046 | 3.246
E 0.08 D2 | 0154 | 0354
j_ ] D3 | 1.246 | 1.446
E | 5000BSC
E1 | 4392 | 4592
Al F_| 2940 | 3.140
G | 0400 | 0.600
—> D2 D2—>| |=— J1 | 0.680 | 0.880
J2 J2 | 0250 | 0.450
— A ..
1 | | 'D3 _L J3 [ 0.154 | 0354
J3
e N
Ji F § E1
N & Loy
solc-7 NOTES:
CASE 751U-01 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
ISSUE D 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B ARE DATUMS AND T
s IS A DATUM SURFACE.
4. DIMENSION A AND B DO NOT INCLUDE
|$| 025 (0'010)®| B @| MOLD PROTRUSION.
5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
Ty T - MILLIMETERS| _ INCHES
[N | DIM[ MIN [ MAX | MIN [ MAX
—> G<— - C R xa5° |<— A | 480 | 5.00 |0.189 [0.197
¥ B | 3.80 | 4.00 [0.150 [0.157
IJ Cc | 135 | 1.75 [0.053 |0.069
-_L f D | 033 | 051 [0.013 [0.020
LU i PLANDG G| 127BSC | 0.050BSC
V K I H | 010 [ 0.25 [0.004 [0.010
H D7PL M J | 019 | 0.25 [0.007 [0.010
K | 0.40 | 1.27 [0.016 |0.050
M 0°| 8°[ o°| 8°
|$|0'25 (0'010)®|T| B©| A®| N | 025 | 050 [0.010 [0.020
s | 580 | 6.20 [0.228 [0.244

STYLE 1: STYLE 2; STYLE 3: STYLE 4: STYLE 5:

PIN1. EMITTER PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1 PIN1. ANODE PIN1. DRAIN
2. COLLECTOR 2. COLLECTOR, #1 2. DRAIN, #1 2. ANODE 2. DRAIN
3. COLLECTOR 3. COLLECTOR, #2 3. DRAIN, #2 3. ANODE 3. DRAIN
4. EMITTER 4. COLLECTOR, #2 4. DRAIN, #2 4. ANODE 4. DRAIN
5. EMITTER 5. BASE, #2 5. GATE, #2 5. ANODE 5.

6. 6. EMITTER, #2 6. SOURCE, #2 6. ANODE 6.
7. NOT USED 7. NOT USED 7. NOT USED 7. NOT USED 7. NOT USED
8. EMITTER 8. EMITTER, #1 8. SOURCE, #1 8. COMMON CATHODE 8. SOURCE

STYLE 6 STYLE 7: STYLE 8: STYLE 9: STYLE 10:

PIN1. SOURCE PIN1. INPUT PIN1. COLLECTOR (DIE 1) PIN1. EMITTER (COMMON) PIN1. GROUND
2. DRAIN 2. EXTERNAL BYPASS 2. BASE (DIE 1) 2. COLLECTOR (DIE 1) 2. BIAS 1
3. DRAIN 3. THIRD STAGE SOURCE 3. BASE (DIE 2) 3. COLLECTOR (DIE 2) 3. OUTPUT
4. SOURCE 4. GROUND 4. COLLECTOR (DIE 2) 4. EMITTER (COMMON) 4. GROUND
5. SOURCE 5. DRAIN 5. COLLECTOR (DIE 2) 5. EMITTER (COMMON) 5. GROUND
6. 6. GATE3 6. EMITTER (DIE 2) 6. BASE (DIE 2) 6. BIAS2
7. NOT USED 7. NOT USED 7. NOT USED 7. NOT USED 7. NOT USED
8. SOURCE 8. FIRST STAGE Vd 8. COLLECTOR (DIE 1) 8. EMITTER (COMMON) 8. GROUND

STYLE 11:

PIN 1. SOURCE (DIE 1)

2. GATE (DIE 1)
3. SOURCE (DIE 2)
4. GATE (DIE 2)
5. DRAIN (DIE 2)
6. DRAIN (DIE 2)
7. NOT USED

8. DRAIN (DIE 1)
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EXPOSED PAD

SOIC-
T-
l«—— D —>
M
8
TN
_l_ N
9 16

16 WIDE BODY EXPOSED PAD
CASE 751AB-01
ISSUE A

o

‘ ‘\%hx45°

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSION D AND E1 DO NOT INCLUDE MOLD
PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
SIDE.

. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION SHALL BE
0.13 (0.005) TOTAL IN EXCESS OF THE b DIMENSION
AT MAXIMUM MATERIAL CONDITION.

@

[

_,I |<_ MILLIMETERS | INCHES
|€B|0.25 (0.010)®| um l4xe DIM| MIN | MAX | WIN | MAX
DETAIL F A | 235 [ 265 0093 | 0.104
A 01| 025 0.004 | 0009
D | 1015 | 1045 | 0.400 | 0.411
(] 0.10(0.004) | Z E [ 1005 | 1055 [ 0.395 | 0.415
El | 74 | 76 ] 0292 | 0209
' b | 035 | 049 | 0014 | 0.019
\ -z ¢ c | 025 0320010 | 0012
e 1.27BSC 0.050BSC
SEATING L L] o05] 090000035
T h | 025 [ 075 0010 | 0.029
/,\ ‘4/ 0 0°] _7°[ o°] 7°
|| 0250010 ®| | T| U] c W | 531 | 351 | 0130 | 0138
N | 458 | 478 | 0.180 | 0188
DETAIL F
DIMPLE ONLY
HEHEH
1 1
9 4
16
IEEEEEEL
BACK SIDE
SOIC-8 EXPOSED PAD
CASE 751AC-01
ISSUE B
2X
NOTES:
Q A-B 1. DIMENSIONS AND TOLERANCING PER
«—[D]—> ASME Y14.5M, 1994.
DETAILA 2. DIMENSIONS IN MILLIMETERS (ANGLES
IN DEGREES).
EXPOSED < F— 3. DIMENSION b DOES NOT INGLUDE
8 S S 8 DAMBAR PROTRUSION. ALLOWABLE
Fl Fl_ Fl Fl DAMBAR PROTRUSION SHALL BE

—T_

[E1]

2X l
A 040 CD/H

pinone
LOCATION  [g]

TOP VIEW

=EDC

<— 8X b
= || 025 [c[A-B|D|

A—
A2 —

S[on[q

SEATING

B imimimn )

PLANE A

SIDE VIEW T— Al

I

N

TEEE

BOTTOM VIEW

v
T

5
'y
ENI[:'VI‘I:EV|V<_

VIR
b1 Y

(b)
< < _i
<(L1 cl—» |[e—
DETAILA SECTION A-A

http://onsemi.com
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0.08 MM TOTAL IN EXCESS OF THE “b”
DIMENSION AT MAXIMUM MATERIAL
CONDITION.

4. DATUMS A AND B TO BE DETERMINED
AT DATUM PLANE H.

MILLIMETERS

DIM[ MIN [ MAX
Al 135 [ 1.75
A1] 000 [ 0.10
A2| 135 | 165
b | 031 | 051
b1 | 028 | 0.48
c | 017 | 025
c1| 017 | 0.23
D 4.90 BSC

E 6.00 BSC
E1 3.90 BSC

e 1.27 BSC

L | 040 [ 127
L1 1.04 REF

F | 224 | 320
G | 155 | 251
h [ 025 [ 050
0 0° 8°




CASERM

SOIC-24 WIDE BODY EXPOSED PAD

CASE 751AE-01

-U- ISSUE A
- A >
T "
: N
[@]025 0010 @[ W@ | 6119 "
R x 45°
PIN1 LD, —>| G 22PL
TOP SIDE
| .y DETAIL E
i!li!1illillillillillillillillilli"i ¢ L
-
Slanomi[ T omnoe Ll e
[©]0250010@[T[ UG [WE |
SIDE VIEW \
J —>»
DETAIL E

EXPOSED PAD \

v
NS

Pk

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A AND B DO NOT INCLUDE
MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
PROTRUSION SHALL BE 0.13 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS

DIM| MIN MAX
A | 1525 | 1554
B 7.40 7.60
C 2.35 2.65
D 0.35 0.49
F 0.41 0.90

G 1.27 BSC

H | 5596 | 5.796
J 0.25 0.32
K 0.13 0.29
L | 3.767 | 3.969
M 0° 8 °
P | 10.05 | 10.55
R 0.25 0.75

iR R
BACK SIDE
SOIC-16 WIDE BODY EXPOSED PAD
CASE 751AG-01
-U- ISSUE A
«— A —> NOTES:
> 1. DIMENSIONING AND TOLERANCING PER ANSI
EEETEEE! M Y1450, 1982,
DR A 2. CONTROLLING DIMENSION: MILLIMETER.
16 9 3. DIMENSION A AND B DO NOT INCLUDE MOLD
P B PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER SIDE.
|€B| 0.25 (0.010) ®| W®| 1 5. DIMENSION D DOES NOT INCLUDE DAMBAR
& 8 l R x 45° PROTRUSION. ALLOWABLE PROTRUSION SHALL BE
= T —— 0.13 (0.005) TOTAL IN EXCESS OF THE D DIMENSION
HEHHHHE -W- AT MAXIMUM MATERIAL CONDITION.
t rr 6. 751R-01 OBSOLETE, NEW STANDARD 751R-02.
PIN 1 1.D. ™ G uPR MILLIMETERS | INCHES
TOP SIDE DIM[ MIN | MAX [ MIN | MAX
DETAIL E A | 10.15 | 10.45 | 0.400 | 0.411
B | 740 | 760 | 0292 | 0.209
_L c C [ 235 265 0093 | 0.104
i D | 035 049 | 0.014 | 0.019
F | 050 | 090 0020 | 0035
[-T-] G 1.27 BSC 0.050 BSC
E 0'10(0'004) D16PL4’“" K SEATNG F H | 345 | 366 | 0136 | 0.144
J | 025 | 0320010 | 0012
0.25 (0.010 T|IU W K 0.00 0.10 | 0.000 | 0.004
|$| ( )®| | ©| ©| L | 472 | 493 0186 | 0.194
— [ 0°] 7°[ o°] 7°
J— P | 1005 | 1055 | 0395 | 0.415
H (< R | 025 075 0010 | 0.029
DETAIL E

EXPOSED PAD ™|

i

Iy

6

PIITT
I
ST

-

THH
BACK SIDE
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SOIC-16 NB, LESS PIN 13
CASE 751AM-01
ISSUE O

D B
AA A HHHHFEI
E

CASERM

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION SHALL BE
0.13 TOTAL IN EXCESS OF THE b DIMENSION AT

H MAXIMUM MATERIAL CONDITION.
O c 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
—+- mm’%% PROTRUSION 0.15 PER SIDE
fr—Tt 5. . 3
®B® H H HH H H HE‘ "‘LI*$ MILLIMETERS
@025 (B _,I I._e _>H<— b 15x | DIM[ MIN | MAX
15X A 135 [ 175
|€B| 0.25®| T |A©|B©| AT 010 | 025
b | 035 [ 049
C| o019 ] 02
Al hxas o D | 9.80 | 10.00
C| SEATING x E | 380 | 400
] PLANE |—| ¢ |<_ e | 127BSC
I | H 5.80 6.20
= - A Yy h [ 025 [ 050
f T ‘E L | 040 | 125
M M 0° ] 7°
SOIC-14 NB, LESS PIN 13
CASE 751AN-01
ISSUE A
- D NOTES:

i A A

i

A3

>3
[B]
Y

E

ot

REEE

DETAILA

H7

13X b

[plos®@[c[A®[B®]

DETAIL A
-A

-

e |
¥

\

|

/
%

SEATING
PLANE
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. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

CONTROLLING DIMENSION: MILLIMETERS.
DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF AT
MAXIMUM MATERIAL CONDITION.
DIMENSIONS D AND E DO NOT INCLUDE
MOLD PROTRUSIONS.

wn

bl

5. MAXIMUM MOLD PROTRUSION 0.15 PER
SIDE.
MILLIMETERS

DIM| MIN | MAX
A 1.35 | 1.75
A1| 010 | 0.25
A3| 019 | 0.25
b 0.35 | 0.49
D 855 | 8.75
E 3.80 | 4.00
e 1.27 BSC
H 5.80 | 6.20
h 0.25 | 0.50
L 040 | 1.25
M 0° 7°




CASERM

SOIC-20 WB, LESS PIN 17 (SO-19)
CASE 752AA-01

ISSUE O
- D o 0
1A AAAAAR
i 1. DIMENSIONING AND TOLERANCING PER ASME
S| " n Y14.5M, 1994.
o 2. CONTROLLING DIMENSION: MILLIMETERS.
- 3. DIMENSION b DOES NOT INCLUDE DAMBAR
e PROTRUSION. ALLOWABLE PROTRUSION
%o E SHALL BE 0.13 TOTAL IN EXCESS OF AT
2| \ / MAXIMUM MATERIAL CONDITION.
S 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
E PROTRUSION.
1 10 5. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
IEEEEERERE
| : om [ L
19x b AL] 010 | 025
A3 | 023 | 032
[P |025 @[c[a®|BO] s [ oz [ oz
D | 1265 | 12.95
E | 740 | 7.60
i e 1.27 BSC
P H | 1005 | 1055
h | 025 075
L | 050 [ 090
SEATING ol b s s
PLANE A3 u 0 z
DETAILA
SCALE 2X
6-PIN FLIP-CHIP
CASE 766AA-01
ISSUE O
4X }—@
B] NOTES:
Q) 010|C 1. DIMENSIONING AND TOLERANCING PER
g ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETER.
TERMINALA1 __—" | [E] 3. COPLANARITY APPLIES TO SPHERICAL
LOCATOR CROWNS OF SOLDER BALLS.

MILLIMETERS
DIM| MIN MAX

Al A | —— [0.660
»1010|C + r + A1 ] 0210 [0.270

A2 | 0.380 | 0.430
A2 D 1.650 BSC
Y oo A E 1.150 BSC
T * T b | 0.290 [0.340
e 0.500 BSC
Slow[o] N s hotns
SEATING
D] PLANE

6X Jb -/B’%}Q}Q)——L

[e]
o200 c|AlB| A{???—T

@ 0.03|C
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CASERM

5-PIN FLIP-CHIP
CASE 766AB-01
ISSUE O

< NOTES:
4x @ E] 1. DIMENSIONING AND TOLERANCING PER
O 010 C ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

N MILLIMETERS

TERMINAL A1 _/ DIM[ MIN | MAX
Al —— 0680

HOGATOR A1 0210 | 0.270

A2 | 0.380 | 0.430

|’A1 D 1.330 BSC
E 0.960 BSC

4 1010|C { + b [ 0290 [ 0.340
e 0.500 BSC
A2 i A t | 0.433 BSC
Y D1 0.866 BSC

PLANE

4-PIN FLIP-CHIP
CASE 766AC-01
ISSUE O

@_.r_@ E] NOTES:
1. DIMENSIONS AND TOLERANCING PER
x| 010| C ASME Y14.5M, 1994.

TERMINAL A1 /.
LOCATOR

2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSIONS IN COPLANARITY APPLIES TO
SPHERICAL CROWNS OF SOLDER BALLS.

MIN | MAX
—— 0630
A1 0250 | 0.310
A2 | 0290 | 0.320
1.550 BSC
1.550 BSC
0.330 [ 0.390
0.800 BSC

o
»[2

»|010|C V.
S[os]0 = o=

SEATING
PLANE
A1l

|

(E]

¢ MILLIMETERS
Y

A
!

@ |o|m|O0

}

ax b B

—>|E|<—

@ 005/C[A[B] A

Nrsaryil
& Ot

S [DO

& 0.03|C
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CASERM

ax

~— [D]
ofoto]c

6-PIN FLIP-CHIP
CASE 766AD-01
ISSUE O

Kl

TERMINAL A1 /&

LOCATOR

>
|
(E]
l

A2

ZTonlc 1

6X b —
@ 00s5[c[A[B] B
@ 003 C A

19O Iy

oo
s

-

o]

— ><—E

SEATING
PLANE

NOTES:

1. DIMENSIONING AND
TOLERANCING PER ASME
Y14.5M, 1994.

2. CONTROLLING
DIMENSION: MILLIMETER.

3. COPLANARITY APPLIES
TO SPHERICAL CROWNS
OF SOLDER BALLS.

MILLIMETERS
MIN | MAX
0.630
0.250 | 0.310
0.290 | 0.320
1.950 BSC
2.350 BSC
1,600 BSC
0.330 [ 0.390
0.800 BSC

DIM

Al
A2
D
E
E1
b
e

8-PIN FLIP-CHIP
CASE 766AE-01

ISSUE C
l«— @ [B] NOTES:
1. DIMENSIONING AND TOLERANCING PER
2X (O] 010 C ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
TERMINAL A1 ] 3. COPLANARITY APPLIES TO SPHERICAL
LOCATOR — Xy — le— CROWNS OF SOLDER BALLS.
X b —> MILLIMETERS
@ 005[{C|A|B <le/2 DIM| MIN | MAX
2x|0] 010[¢] 1op view & [8] ™ | Al ——Toess
A2 & 003|C 1 [O-OID-O 2; 0.210 [ 0.270
NN 0.335 | 0.385
A1 2 [O OO b 0.290 | 0.340
A B CD [e] [-b | 20s08sC
©|010|C r Y D1 | 1.500 BSC
A E | 1.050BSC
avarars BOTTOM VIEW e | 0500BSC
f * SEATING
o[ 0 [0 s
IDE VIEW
NOTE 3 s
4-PIN FLIP-CHIP
CASE 766AF-01
ISSUE O
NOTES:
D] |A][B] [e] 1. DIMENSIONS AND TOLERANCING
PER ASME Y14.5M, 1994
2. CONTROLLING DIMENSION:
PIN A1 A [ | @ —L MILLIMETERS.
REFERENCE N E ax I b le] 3. COPLANARITY APPLIES TO
& 0.05|C A| B| SPHERICAL CROWNS OF
4x !t & ﬁ} .Q} _+_ SOLDER BALLS.
@ 0.03|C
TOP VIEW 1 2 MILLIMETERS
BOTTOM VIEW | DIM| MIN | NOM | MAX
A | —— 0692 | 0742
¢ * A1 | 0.142 | 0.167 | 0.192
A2 | 0500 | 0.525 | 0.550
2 1010|C A2 A b | 0190 | 0.220 | 0.224
_‘_L D 1.118 BSC
] | J T E 1.118 BSC
e 0.750 BSC
[BTom]¢] w | seme

SIDE VIEW
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CASERM

11-PIN FLIP-CHIP
CASE 766AJ-01

ISSUE O
~—[D} B] NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,

PIN (I:H
REFERENCE _\\ 2. CONTROLLING DIMENSION: MILLIMETERS.

3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.

2X
MILLIMETERS

ood0|C | L METER:
x|ofodofe] o AT 051|007

A2 | 033 [ 0.39
A2 b | 029 | 034

~—[m

D 2.04 BSC
41 010|C Ly D1 [ 1.50BSC
E 1.41 BSC
A E1 | 0.86 BSC
e 0.50 BSC
gEﬁL‘gG el 0.43 BSC
NOTE 3 SIDE VIEW

11X Jb ._ﬂ = El

005 |c|A[B| c[D-DO-O X
0.03|C STRAANEE
Al did.d Y
W-Urow
1234567
BOTTOM VIEW
20-PIN FLIP-CHIP
CASE 766AK-01
ISSUE O
NOTES:
<~— D B] 1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994,
PIN A1 2. CONTROLLING DIMENSION: MILLIMETERS.
REFERENCE ~ ——h 3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF SOLDER BALLS.
o E MILLIMETERS
pm|[ MIN | MAX
Al 010 C l — | 066
Al 021 | 027

{ A2 0.33 0.39
2X c

D 2.54BSC

— D1 2.00BSC

A1 E 2.03BSC

E1 1.50 BSC

// o10jc | | A+2 + e 0.50 BSC
i_l_l_l_ll ) - A

A
0.05|C %
o E. SIDE VIEW gELAA-II;Ig ¢

<— D1—>

20X O b e _ep2
—\D‘Y\ reowawaw B

005|C A|B| \J\J\J\J\J_L T
Soslc 00009+ |
0OHOO0 T |

Al d-d-o-6

- WO

1 2 3 4 5

BOTTOM VIEW
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CASERM

PLCC-20
CASE 775-02
ISSUE E

— B[€]0.007 0.180®[T[L-M®[N O]

Y BRK — u[®]0.007 0180 [T[LMO [N B

ccban 0 e
1 [ ?
e e e T
~V VIEW D-D

[/

o

A | [0.007 (0.180)® | T L-MO NG|

R [€]0.007 0.180®@ | T[L-M®[N O]

LY |

e () >

1=

K1

G1—>

ALY E
—J Y t ¥ 12T 0.004 (0.100)
G \ J [=T-] seamnc
PLANE
VIEW S

|]0.010 0250 | T[L-MO NG|

NOTES:

LB

oo~

~

. DATUMS -L-, -M-, AND -N- DETERMINED WHERE TOP OF LEAD

SHOULDER EXITS PLASTIC BODY AT MOLD PARTING LINE.
DIMENSION G1, TRUE POSITION TO BE MEASURED AT DATUM
-T-, SEATING PLANE.

DIMENSIONS R AND U DO NOT INCLUDE MOLD FLASH.
ALLOWABLE MOLD FLASH IS 0.010 (0.250) PER SIDE.
DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.

THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE
BOTTOM BY UP TO 0.012 (0.300). DIMENSIONS R AND U ARE
DETERMINED AT THE OUTERMOST EXTREMES OF THE PLASTIC
BODY EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE
BURRS AND INTERLEAD FLASH, BUT INCLUDING ANY MISMATCH
BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.
DIMENSION H DOES NOT INCLUDE DAMBAR PROTRUSION OR
INTRUSION. THE DAMBAR PROTRUSION(S) SHALL NOT CAUSE
THE H DIMENSION TO BE GREATER THAN 0.037 (0.940). THE
DAMBAR INTRUSION(S) SHALL NOT CAUSE THE H DIMENSION
TO BE SMALLER THAN 0.025 (0.635).

K

——I L— F €] 0.007 (0180@ [ T[L-MO [NB)|

H |4]0.007 0.180)®| T[ L-MO [N )|

— G1[$]0010 0250 [T LMO [N ®)]

VIEW S

INCHES MILLIMETERS

| DIM[ MIN | MAX | MIN | MAX
A | 0385 [ 0.395 | 9.78 | 10.03
B | 0.385 | 0395 | 9.78 | 10.08
C | 0165 | 0.180 | 420 | 457
E | 0090 | 0.110 | 229 | 279
F | 0013 | 0019 | 033 | 048

G | 0050BSC 1.27BSC

H | 002 | 0032 | 066 | 081
J [ 0020 | -— | o051 | ---
K| 0025 | —— | 064 -—-
R | 0.350 | 0356 | 889 | 9.04
U | 0350 | 0356 | 889 | 9.04
V | 0042 | 0.048 | 107 | 1.21
W | 0042 | 0048 | 1.07 | 1.21
X | 0.042 | 0.056 | 1.07 | 1.42
Y| —— {0020 | -— | 050
z 2°| 10°] 2°| 10°
G1| 0310 | 0330 | 7.88 | 838
Ki| 0040 | -— | 102 ] --—-
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CASERM

PLCC-28
CASE 776-02
ISSUE E
— B[$]0007 0180 ®[ T LMO [N®)|
Y BRK
— (=N ; — U [ ]0.007 (0180 ®[ T L-MO [N ®|
OO n D ' 4 = o
O 0 C
O 0
O 0
O 0
L 1 f
O 0
0 Ny
O /| W D ~ —
—>|v<— A X —G1[©] 0010 0250 T[ LMO [N O]
28 1

VIEW D-D

\

' A 9] 0007 0180 @[ T[ LMO[N B

‘f\z H (<] 0.007 0180 ®[ T LMO [N ©®)]
. > R[€]0.007 0180 ®[T[ LMO [N O]

=) * ]

c K1
r AR ;
‘L A [ 0.004 (0.100)
e s T «
o VIEW S b o F[@]0007 0180 @[T MO [N G|
| 001002500 | T[ L-MO NG| VIEW S
NOTES: INCHES MILLIMETERS

. DATUMS -L-, -M-, AND -N- DETERMINED
WHERE TOP OF LEAD SHOULDER EXITS
PLASTIC BODY AT MOLD PARTING LINE.
DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM -T-, SEATING PLANE.
DIMENSIONS R AND U DO NOT INCLUDE
MOLD FLASH. ALLOWABLE MOLD FLASH IS

=]

| DIM[ MIN | MAX | MIN | MAX
0485 | 0495 | 1232 | 1257
0485 | 0495 | 1232 | 1257
0.165 | 0180 | 420 | 457
0090 | 0110 | 229 | 279
0013 [ 0019 | 033 | 048

[

w

0.010 (0.250) PER SIDE. 0.050 BSC 1.27 BSC

4. DIMENSIONING AND TOLERANCING PER 0.026 | 0.032 | 066 | 081
ANSI Y14.5M, 1982. 0020 [ —— | 051 [ -—
CONTROLLING DIMENSION: INCH. 0025 | —— | o064 | ——

oo

THE PACKAGE TOP MAY BE SMALLER THAN
THE PACKAGE BOTTOM BY UP TO 0.012
(0.300). DIMENSIONS R AND U ARE
DETERMINED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR
BURRS, GATE BURRS AND INTERLEAD
FLASH, BUT INCLUDING ANY MISMATCH
BETWEEN THE TOP AND BOTTOM OF THE
PLASTIC BODY.

DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037
(0.940). THE DAMBAR INTRUSION(S) SHALL
NOT CAUSE THE H DIMENSION TO BE
SMALLER THAN 0.025 (0.635).

0.450 | 0.456 | 11.43 | 11.58
0.450 | 0.456 | 11.43 | 11.58
0.042 | 0.048 1.07 1.21
0.042 | 0.048 1.07 1.21
0.042 | 0.056 1.07 1.42
---_| 0.020 e 0.50
2° 10° 2° 10°
0.410 | 0.430 | 1042 | 10.92
0.040 - 1.02 o

SR (N[<x|=s|l<|c|mx|-|x|®|[n|m|o|m (>

~
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CASERM

PLCC-44
CASE 777-02
ISSUE D
— B |©]0.007(0.180)@ |T| L-M®|N®
e B HIEISS)
1] Ny
1]
h 4
1]
1]
i
1]
nf
1]
)
1]
(=] ﬂ ¥ _Y_
v~ W D-g— X— — G1
u“ 1
[9[0010025®[T[ LMO|N G|
VIEW D-D
A 1 [0.007(0.180@ [ T[ L-MO[NO®)]
< R > I€B|0.007(0.180)®|T| L—M©|N©| H<—|€B|0.007(0.180)®|T| L—M@|N@|
ez +
5 = y J [ ]
K1
v QAR €
I J_L
i I T T
L e~ | ] 0.004 (0.10) ”
| | &S :
| G1 i P>l
VIEW S
[€]0010 025 T] LMO[NG) |9]0.007(0.180@ [ T| LMO[N B
VIEW S
NOTES:
1. DATUMS -L-, -M-, AND -N- ARE DETERMINED INCHES MILLIMETERS
WHERE TOP OF LEAD SHOULDER EXITS
PLASTIC BODY AT MOLD PARTING LINE. % 0"::;'5 OMS‘;’; #'4"0 :‘%3
2. DIMENSION G1, TRUE POSITION TO BE 5 oess T ooes T 740 176
MEASURED AT DATUM -T-, SEATING PLANE. 685 | 0.695 | 17.40 | 17.65
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD C | 0165 | 0.180 | 4.20 | 4.57
FLASH. ALLOWABLE MOLD FLASH IS 0.010 E | 0090 | 0.110 | 229 | 279
(0.25) PER SIDE. F | 0.013 | 0.019 0.33 0.48
4. DIMENSIONING AND TOLERANCING PER ANSI G | 0.050BSC 1.27BSC
Y14.5M, 1982. H | 0026 | 0032 | 066 | 081
5. CONTROLLING DIMENSION: INCH. J 0020 | —— | 051 --—
6. THE PACKAGE TOP MAY BE SMALLER THAN K005 | —— | 064 -
THE PACKAGE BOTTOM BY UP TO 0.012 R | 0650 | 0.656 | 1651 | 16.66
(0.300). DIMENSIONS R AND U ARE U | 0650 | 0656 | 1651 | 16.66
DETERMINED AT THE OUTERMOST v 1 00e2 | o0ss | 107 | 121
EXTREMES OF THE PLASTIC BODY W 3342 8343 1 37 o1
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, X o042 Toose | 107 | 112
GATE BURRS AND INTERLEAD FLASH, BUT v o : :
INCLUDING ANY MISMATCH BETWEEN THE —— 1 0020 1 - | 050
TOP AND BOTTOM OF THE PLASTIC BODY. Z 2 10 2 10
7. DIMENSION H DOES NOT INCLUDE DAMBAR G1 | 0.610 | 0.630 | 1550 | 16.00
PROTRUSION OR INTRUSION. THE DAMBAR Ki| 0040 | ---1] 102] --—-

PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037
(0.940). THE DAMBAR INTRUSION(S) SHALL
NOT CAUSE THE H DIMENSION TO BE
SMALLER THAN 0.025 (0.635).
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PLCC-52
CASE 778B-01
ISSUE O

mininininininisininininin|

L] 051 (00200 @[T[A®[BO)]

A

O00O0O000000000

OO00000000000

NS S NN NS N S NN

| [ 051 0020 @[ T[A® [BO

F—>

r—

1
A

|
alin
> I

] 0.15(0.006)
—T—| SEATING
PLANE

\

D s2PL

[ 0.18 0007 @[T[A®[BO)]
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NOT
1

2.
3.

CASERM

ES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.

DIMENSION R AND N DO NOT INCLUDE GLASS
PROTRUSION. GLASS PROTRUSION TO BE 0.25
(0.010) MAXIMUM.

. ALL DIMENSIONS AND TOLERANCES INCLUDE

LEAD TRIM OFFSET AND LEAD FINISH.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0785 | 0.795 | 19.94 | 20.19
B | 0785 | 0.795 | 19.94 | 20.19
C | 0.165 | 0.200 4.20 5.08
D | 0.017 | 0.021 0.44 0.53
F | 0026 | 0.032 0.67 0.81
G 0.050 BSC 1.27 BSC
H | 0.090 | 0.130 229 3.30
J | 0.006 | 0.010 0.16 0.25
K | 0035 | 0.045 0.89 1.14
N | 0735 | 0.756 | 18.67 | 19.20
R | 0735 | 0.756 | 18.67 | 19.20
S | 0690 [ 0730 | 17.53 | 18.54




CASERM

PLCC-84
CASE 780-01
ISSUE B
— B[&] 0007 0.1 ®[T[ L-MO[NG)|
— U[$] 0007 018 @[T L-MO[NG)]
Y BRK L
ininEnEninininininininininininininininininl D —k‘lk’

c \Z : 8axR R1

O |

O |

O

d |

d |

E 1]
= ]

E |

E |
b g :

O |

O ]

O |

O ]

O

g :

5 v |

' —_—1
L|L|L|L|L|L|L|L|_/L|L\_L|L|L|L|L|L|L|L| <— D A e L ox G1
VIEW D-D
A . ‘.‘ H [©] 0007 019 B[ T[LMO[NG)]
|9 ] 0007 (018)®[ T| LM®[NB)] { j

R . K1
|| 0007 (018) [ T| L-M®O NG| ‘ L
— v K —>H<—F [@] 0007 018 O] T[L-MO[N®)]
D |
1T 7\
it l E y VIEW S
c G AN
J A 0,004 (0.10)
2x G1 > —T—| SEATING
PLANE
VIEW S
NOTES:
1. DATUMS L, M, AND N DETERMINED WHERE TOP OF INCHES MILLIMETERS
LEAD SHOULDER EXITS PACKAGE BODY AT MOLD | DIM[ MIN | MAX | MIN | MAX
PARTING LINE. 1.185 | 1.195 | 30.10 | 30.35

N

DIMENSION G1 TO BE MEASURED AT CLOSEST
APPROACH OF LEAD TO DATUM T, SEATING PLANE.
DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH. ALLOWABLE MOLD FLASH IS 0.010 (0.25)

1.185 | 1.195 | 30.10 | 30.35
0.165 | 0.180 4.20 4.57
0.090 | 0.120 2.29 3.05
0.013 | 0.021 0.33 0.53

I

PER SIDE.
4. DIMENSIONING AND TOLERANCING PER ANSI £.050 BSC 1.27 BSC
0.026 | 0.032 | 066 | 081
Y14.5M, 1982. 0.0 0at
5. CONTROLLING DIMENSION: INCH. : === 1 0
6. THE PACKAGE TOP MAY BE SMALLER THAN THE 0025 | --- | 064

1.150 | 1.156 | 29.21 | 29.36
1.150 | 1.156 | 29.21 | 29.36
0.042 | 0.048 1.07 1.21
0.042 | 0.048 1.07 1.21
0.042 | 0.056 1.07 1.42
--- | 0.020 — 0.50
2° 10° 2° 10°
0545 | 0.565 | 13.84 | 14.35
0.060 — 1.52 —
0.025 | 0.045 0.64 1.14

PACKAGE BOTTOM BY UP TO 0.012 (0.300).
DIMENSIONS R AND U ARE DETERMINED AT THE
OUTERMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE
BURRS AND INTERLEAD FLASH, BUT INCLUDING
ANY MISMATCH BETWEEN THE TOP AND BOTTOM
OF THE PLASTIC BODY.

DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037 (0.94). THE
DAMBAR INTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE SMALLER THAN 0.025 (0.635).

~

D (E 2 |N(<[x|=|<|c|n|x|-|x|@|m|m|o|wo|>
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PDIP-20
CASE 804-01
ISSUE A

AN 2N N IS N IS IS SN

20

D
O

1

)

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

4. CONTROLLING DIMENSION: INCH.

T F 58F NF &8F NF &F NF &F P

INCHES MILLIMETERS

DIM| MIN | MAX | MIN | MAX
l A= ] L A | 0930 | 0970 | 23.63 | 24.63
f ! B | 0.240 | 0.260 [ 6.10 | 6.60
* C [ 0150 | 0170 | 381 | 431
c D | 0015 | 0022 | 038 | 056
2 F | 0050 | 0070 | 127 | 1.78

G | 0100BSC 254 BSC

H [ 0.030NOM 0.76 NOM
K J [ 0009 [ 0013 [ 023 033
K [ 0115 [ 0140 | 293 [ 355

lH T ——L- gfﬂqlge \‘ L | 0300BSC 7.62|BSC
| \ M 0°] 15°] 0o 15°
> Gl F 4’“‘7 N [ 002 [ 0040 [ 051 [ 1.02

D 20PL
[@]0.25 0010 @[ T[A @]
TO-220 7-LEAD
CASE 821E-04
ISSUE D
Q
< A > NOTES:
_ 1. DIMENSIONING AND TOLERANCING PER ANSI
G (d Y14.5M, 1982.
— r 2. CONTROLLING DIMENSION: INCH.
e —— 3. DIMENSION D DOES NOT INCLUDE DAMBAR
L( - @ Tl

OPTIONAL
CHAMFER

SEATING

!

I

<~ U

cy '_[

PLANE

Fty

—» T |-

N
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PROTRUSION. ALLOWABLE PROTRUSION SHALL
BE 0.003 (0.076) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.

4. 821E-01 THRU 821-03 OBSOLETE, NEW
STANDARD 821E-04.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0600 | 0610 | 15.24 | 15.49
B | 0.386 | 0.403 9.80 | 10.23
C [ 0170 | 0.180 4.32 4.56
D [ 0.028 | 0.037 0.71 0.94
G | 0.045 | 0.055 1.15 1.39
H | 0088 | 0.102 2.24 2.59
J | 0.018 | 0.026 0.46 0.66
K | 1.028 | 1.042 | 26.11 | 26.47
L | 0355 | 0.365 9.02 9.27
M 5°NOM 5°NOM
Q | 0.142 | 0.148 3.61 3.75
U | 0490 | 0501 | 12.45 | 12.72
V_ | 0.045 | 0.055 1.15 1.39




CASERM

D 7prL —>H<—

[ ]0356 (0014 @] T[Q @ | >

TO-220 7-LEAD (THA7)
CASE 821H-02
ISSUE A

.

<— E

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

5. LEADS MAINTAIN A RIGHT ANGLE WITH
RESPECT TO THE PACKAGE BODY TO WITH
+0.020".

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
0.560 | 0.590 | 14.22 | 14.99
0.385 | 0.415 9.77 | 10.54
0.160 | 0.190 4.06 4.82
0.023 | 0.037 0.58 0.94
0.045 | 0.055 1.14 1.40
0.568 | 0.583 | 14.43 | 14.81
0.050 BSC 1.27 BSC
0.015 | 0.022 0.38 0.56
0.728 | 0.743 | 18.49 | 18.87
0.322 | 0.337 8.18 8.56
0.101 | 0.116 2.57 2.95
0.090 | 0.115 2.28 291
0.146 | 0.156 3.70 3.95
0.150 | 0.200 3.81 5.08
0.460 | 0.475 | 11.68 | 12.07
3° 3°

o

slclwnlolz|zr|x|—|o|n|m|o|o|e|>

D 7P
| ] 0356 (0014 @] T] Q

ey
I

TO-220 7-LEAD (TVA7)
CASE 821J-02
ISSUE A

— (o3

—»I

Rk
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.560 | 0.590 | 14.22 | 14.99
0.385 | 0.415 9.77 | 10.54
0.160 | 0.190 4.06 4.82
0.023 | 0.037 0.58 0.94
0.045 | 0.055 1.14 1.40
0.540 | 0555 | 13.72 | 14.10
0.050 BSC 1.27 BSC
0570 | 0.595 | 14.48 | 15.11
0.014 | 0.022 0.36 0.56
0.785 | 0.800 | 19.94 | 20.32
0.322 | 0.337 8.18 8.56
0.073 | 0.088 1.85 224
0.090 | 0.115 228 291
0.146 | 0.156 3.70 3.95
0.289 | 0.304 7.34 772
0.164 | 0.179 417 4.55
0460 | 0475 | 11.68 | 12.07
3° 3°

2
=

é:m:ozgn—xr—:m-nmcow>|




CASERM

TO-220 7-LEAD

CASE 821P-03

ISSUE B
E:|c+<N_ A m
7 § u
RN =1
o[ T
L]y 17
KA

D7 PL—>"<— I

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3.821P-01 AND -02 OBSOLETE. NEW STANDARD

1S 821P-03.
MILLIMETERS INCHES

| DIM[ MIN | MAX | MIN | MAX
A | 991 | 1054 | 0390 | 0.415
B | 823 | 9.40 | 0.324 | 0370
C | 419 | 483 | 0165 | 0.190
D | 066 081 | 0.02%6 | 0.032
E | 089 | 140 | 0.035 | 0055
F 7.62 TYP 0.3TYP
G | 122 [ 132 | 0048 | 0.052
H | 216 | 292 | 0.085 | 0.115
J | 030 064 | 0012 | 0025
K | 2400 | 2654 | 0.945 | 1.045
L | 2667 | 20.08 | 1.050 | 1.143
M | 610 | 648 | 0240 | 0.255
N | 7°| —[ 7°] -—-
Q | 353 [ 396 | 0139 | 0.156 |
U 4°] 6°| 4°| 6°

PIN1ID

SEATING
—_T—] PLANE

(] 0.038 (0.0015)

it

l«— p—>

Micro8™
MSOP-8
CASE 846A-02
ISSUE H

I
|
e—»

STYLE 1:

PIN1.
. SOURCE
. SOURCE

PN AW

SOURCE

GATE

DRAIN
DRAIN
DRAIN
DRAIN

_T'

E

o

L 8 PL

o

b
| 0.08 (0,00 @[ T|B ®[AB®]
PN il
T L,
STYLE 2: STYLE 3:
PIN 1. SOURCE 1 PIN 1. N-SOURCE
2. GATE1 2. N-GATE
3. SOURCE 2 3. P-SOURCE
4. GATE 2 4. P-GATE
5. DRAIN 2 5. P-DRAIN
6. DRAIN 2 6. P-DRAIN
7. DRAIN 1 7. N-DRAIN
8. DRAIN 1 8. N-DRAIN

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS. MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.
4. DIMENSION B DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 (0.010) PER SIDE.
. 846A-01 OBSOLETE, NEW STANDARD 846A-02.

o

MILLIMETERS INCHES
DIM [ MIN NOM | MAX MIN NOM | MAX
A — — 1.10 —— — 0.043
Al ]| 005 0.08 0.15 0.002 | 0.003 | 0.006
b | 025 0.33 0.40 0.010 | 0013 | 0.016
c | 013 0.18 0.23 0.005 | 0.007 | 0.009
D | 290 3.00 3.10 0114 | 0118 | 0.122
E | 290 3.00 3.10 0114 | 0118 | 0.122
e 0.65 BSC 0.026 BSC
L 040 | 055 [ 0.70 0.016 | 0.021 | 0.028
He [ 475 [ 490 [ 5.05 0.187 | 0193 | 0.199
SOLDERING FOOTPRINT*
1.04 0.38
8 9.041 g | “ 0015 &
HEHH
3.20 424 528
0.126 0.167 0.208
o 085 | -
0.0256 SCALE 8:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

Micro10
CASE 846B-03
ISSUE D

NOTES:
1. DIMENSIONING AND TOLERANCING PER

[-A-] ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION "A” DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE
BURRS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

4. DIMENSION “B” DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION

SHALL NOT EXCEED 0.25 (0.010) PER SIDE.

—>l<DsrL 5. 846B-01 OBSOLETE. NEW(STAN)DARD

|| 0.08 (0003 ®|T|B ®[AG®| 8468-02

MILLIMETERS | INCHES
M MIN | MAX | MIN | MAX

200 | 3.10 | 0.114 | 0.122

200 | 310 | 0.114 | 0.122

095 | 1.10 | 0087 | 0.043

020 | 030 | 0.008 | 0.012

0.50BSC 0.020BSC

005 | 0.5 | 0002 | 0006

010 | 021 | 0.004 | 0.008

475 | 505 | 0187 | 0199

040 | 070 | 0.016 | 0.028

S

—f le—L

rX-TzToo|Ow>

SOLDERING FOOTPRINT
1.04 0.32

OTM]_ﬁ_ﬁ’Iﬁ ‘%0.0TG
HIRJH{HI

10X

w—
“

i
1L

—
—1

g 1
1

I
BXO%G_J L— SCALE 8:1 ( mm )

inches

Micro10
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INDEX AREA —

2X

AN 015 | T

2X

o]

+ N\
DETAIL z/

[l RN [

(@ E

VIEW AA-AA

Micro8 LEADLESS
CASE 846C-01
ISSUE C

SEATING
PLANE

AA

NOTE 6

"I“KAA<—
— < C
T

0.10

8X

Slow 7

SIDE VIEW

—>||<— L1 NOTE4

NOTI
1. DIMENSIONS AND TOLERANCING PER ASME

CASERM

ES:

Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.
3.

THE TERMINAL #1 IDENTIFIER AND TERMINAL
NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1
IDENTIFIER ARE OPTIONAL, BUT MUST BE
LOCATED WITHIN THE ZONE INDICATED. THE
TERMINAL #1 IDENTIFIER MAY BE EITHER A
MOLD OR MARKED FEATURE.

. DIMENSION D APPLIES TO METALLIZED

TERMINAL AND IS MEASURED BETWEEN
0.25 MM AND 0.30 MM FROM TERMINAL TIP.
DIMENSION L1 IS THE TERMINAL PULL BACK
FROM PACKAGE EDGE, UP TO 0.1 MM IS
ACCEPTABLE. L1 IS OPTIONAL.

. DEPOPULATION IS POSSIBLE IN A

SYMMETRICAL FASHION.

. OPTIONAL SIDE VIEW CAN SHOW LEADS 5 AND

8 REMOVED.

MILLIMETERS
| DIM[ MIN | MAX
A 3.30 BSC
B 3.30 BSC
C | 085 | 095
D | 025 | 035
E | 130 | 150
F | 255 | 275
G 0.65 BSC
H
J
K
L
P
u

095 [ 115
0.25 BSC
0.00 [ 0.05
035 | 045
1] 000 [ 010
128 | 1.38
017 TYP

L

DETAIL Z SOLDERING FOOTPRINT*

00n0o

2.75

8X 0.58

oooo__ v

3xo_.23_+‘ L, —>| l-— 0.65 PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

[
i
PINTID— o b e
b spPL

SEATING
—T-| PLANE

STYLE 1: STYLE 2:
PIN 1. SOURCE PIN1.
2. SOURCE 2.

3. SOURCE 3

4. GATE 4

5. DRAIN 5

6. DRAIN 6.

7. DRAIN 7

8. DRAIN 8

Micro8 /TSSOPS8, 3x3
CASE 846AA-01
ISSUE O

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS. MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 (0.010) PER SIDE.

5. 846A-01 OBSOLETE, NEW STANDARD 846A-02.

9
O 0038 (0.0015) | @ _{A
ad t

MILLIMETERS INCHES
DIM [ MIN NOM | MAX MIN NOM MAX
A —— —— 1.10 —— — 0.043
Al [ 005 0.08 0.15 0.002 | 0.003 [ 0.006
b 0.25 0.33 0.40 0.010 | 0.013 [ 0.016
|$| 0.08 (0-003)@|T| B® | A®| c | 013 | 018 | 023 | 0.005 | 0.007 | 0.009
D 2.90 3.00 3.10 0.114 | 0.118 | 0.122
E 2.90 3.00 3.10 0.114 | 0.118 | 0.122
e 0.65 BSC 0.026 BSC
L 040 | 055 [ 070 0.016 | 0.021 | 0.028
LJ%:& He [ 475 | 490 | 505 0.187 | 0.193 | 0.199
]L_ SOLDERING FOOTPRINT*
—>| |<— L
ox 1.04 0.38 "
0.041 > | “ 0015 ®
alnlnlj——
SOURCE 1 PIN 1. N-SOURCE
GATE 1 2. N-GATE LJ LJ LJ LJ ]
. SOURCE 2 3. P-SOURCE
. GATE 2 4. P-GATE
. DRAIN 2 5. P-DRAIN
DRAIN 2 6. P-DRAIN
. DRAIN 1 7. N-DRAIN
. DRAIN 1 8. N-DRAIN 3.20 424 528

0.126 0.167 0.208

—
N |

1]
11

N —
—
N — |

SCALE 8:1 (%)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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aX
2020 (0.008) [H| L-M| N]|

LQFP-52
CASE 848D-02
ISSUE D

4X 13 TIPS

0020 (0.008) | T L-M| N]

O

39

3x VIEWY
f =M=
EZII ( A
\
13 A 27
14 26
~ N
(s1]
< [A] -
(s]

4x 02

SEATING

PLANE

VIEW AA VIEW AA
NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI MILLIMETERS INCHES
V14.5M, 1982, | DiM| MIN | MAX | MIN | MAX

2. CONTROLLING DIMENSION: MILLIMETER. A | 10.00BSC 0.394 BSC

3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF Al 5.00 BSC 0.197 BSC
LEAD AND IS COINCIDENT WITH THE LEAD B 10.00 BSC 0.394 BSC
WHERE THE LEAD EXITS THE PLASTIC BODY AT B1 5.00 BSC 0.197 BSC
THE BOTTOM OF THE PARTING LINE. C| —T 170 -—Toos7

4. DATUMS -L-, -M- AND -N- TO BE DETERMINED C1| 005 020 [ 0.002 | 0.008
AT DATUM PLANE -H-. C2 | 130 | 150 | 0.051 | 0.059

5. DIMENSIONS S AND V TO BE DETERMINED AT D 0.20 040 | 0.008 | 0.016

esglln\ATElmglghAst l;;-D‘ B DO NOT INCLUDE MOLD E. . in bob 0@
PROTRUSION. ALLOWABLE PROTRUSION IS (F; 0'(2,265 Bsg'35 0'000326 B%g”
0.25 (0.010) PER SIDE. DIMENSIONS A AND B DO VT 007 | 020 008 [ 0008
INCLUDE MOLD MISMATCH AND ARE K 50 FEF 0070 REF
DETERMINED AT DATUM PLANE -H-. - :

7. DIMENSION D DOES NOT INCLUDE DAMBAR Ri| 008 ] 020 | 0003 [ 0008
PROTRUSION. DAMBAR PROTRUSION SHALL S 12.00BSC 0.472BSC
NOT CAUSE THE LEAD WIDTH TO EXCEED 0.46 1 6.00 BSC 0.236 BSC
(0.018). MINIMUM SPACE BETWEEN U [ 009 [ 016 | 0.004 [ 0.006
PROTRUSION AND ADJACENT LEAD OR v 12.00BSC 0.472BSC
PROTRUSION 0.07 (0.003). V1 6.00 BSC 0.236 BSC

w 0.20 REF 0.008 REF
z 1.00 REF 0.039 REF
) 0° [ 7° 0° [ 7°
61] o[ — [ o0°] ——
62 12° REF 12° REF
03 12° REF 12° REF

CASERM

PLATING _B
[

/‘Lj

AB <—
ll— te
P f
AB -—
VIEW Y

le— F —>

/— BASE METAL

U

7
NN

|]013 (0005 @ |T|L-MO|N G|

SECTION AB-AB
ROTATED 90° CLOCKWISE

—[o%501020)
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CASERM

LQFP-52 EXPOSED PAD
CASE 848H-01

4PL

ISSUE A

O 020(0.008) [ T| x-Y | Z]

PLATING
l\d— AA—>

LN
y a4

AB

X

¢§\

i

e
-~ 2
REF

!
f

BASE
METAL

[ [0.08 0.009® |Y] T-U [ Z]

A 020 (0.008) [ E| X-Y | Z]

[

DETAIL AH \Yﬁ
\

=)

L

SEATING
PLANE

EXPOSED PAD—'?

J

3

agsagsay

LHH
L G 48PL —>

T

D s52PL

4

| 0.08 0.003® [ T| x-v | Z|

AD

A

“HAAHARARAAARAAS

[
s

Y

VIEW AG-AG

\'

Jow00m®

DETAIL AJ-AJ

(] 0.10(0.004)

l«— )

N—TT>

NOT
1

2
3.

o

~

ES:

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: MM.

DATUM PLANE “E” IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING PLANE.

. DATUM “X”, “Y” AND “Z” TO BE DETERMINED AT

DATUM PLANE DATUM “E”.

. DIMENSIONS M AND L TO BE DETERMINED AT

SEATING PLANE DATUM “T".

. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLAND ‘E”.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD
WIDTH TO EXCEED THE MAXIMUM D DIMENSION
BY MORE THAN 0.08 (0.003). DAMBAR CANNOT
BE LOCATED ON THE LOWER RADIUS OR THE
FOOT. MINIMUM SPACE BETWEEN PROTRUSION
AND ADJACENT LEAD OR PROTRUSION 0.07
(0.003).

DETAIL AH
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MILLIMETERS INCHES
| DIM| MIN | MAX | MIN | MAX
A | 1000BSC 0.394 BSC
B 10.00 BSC 0.394 BSC
C | 130 | 150 | 0.051 | 0.059
D | 022 | 040 0009 | 0.016
F | 045 ] 075 ] 0018 | 0.030
G 0.65BSC 0.026 BSC
H 1.00 REF 0.039 BSC
J | 009 ] 020 0004 0.008
K | 005 | 020 0.002 [ 0.008
L 12.00BSC 0472 BSC
M | 12.00BSC 0472 BSC
N 0.20 REF 0.008 REF
P 0°] 7o oo 7°
R 0° [ ——- 0°] -
s | —— | 170] -—- | o067
v 12° REF 12° REF
w 12° REF 12° REF
AA| 020 [ 035 | 0008 | 0.014
AB | 007 | 0.6 | 0.003 | 0.006
AC| 008 [ 0.20 | 0.003 | 0.008
AD | 458 | 478 | 0.180 | 0.188
AE | 458 | 478 | 0180 | 0.188




LQFP-64 EXPOSED PAD

CASE 848G-02

SEATING
PLANE
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CASERM

NOTES:

1.

2.
3.

o

BASE
METAL 6

~

DETAILAH —,
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G 60 PL

4PL
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D e4aPL
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|>]0.08 (0.003)® [T| X-v |Z]
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w008 ®

S oo 0ma]7]

©

ISSUE A
M 4PL
- M2—> AJ AJ O] 0.20 (0.008) | T| x-Y | Z]
e
Rl L At e
1 ! 48
== I §==
EE EE PLATING\
= =1 PR
= =1 1 INNNME
w B = = NPy
T —— (0080009 ® [¥] T-U 7]
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DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MM.

DATUM PLANE “E” IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING PLANE.

. DATUM “X”, “Y” AND “Z" TO BE DETERMINED AT

DATUM PLANE DATUM “E”.

. DIMENSIONS M AND L TO BE DETERMINED AT

SEATING PLANE DATUM “T".

DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLAND “E”.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD
WIDTH TO EXCEED THE MAXIMUM D DIMENSION
BY MORE THAN 0.08 (0.003). DAMBAR CANNOT
BE LOCATED ON THE LOWER RADIUS OR THE
FOOT. MINIMUM SPACE BETWEEN PROTRUSION
AND ADJACENT LEAD OR PROTRUSION 0.07
(0.003).

. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

MILLIMETERS INCHES
| DIM[ MIN | MAX | MIN | MAX
A | 10.00BSC 0.394 BSC
B 10.00 BSC 0.394 BSC
C | 135 | 145 0.053 | 0.057
D | 017 | 027 | 0.007 | 0011
F | 045 ] 075 ] 0018 | 0.030

G 0.50 BSC 0.020 BSC
H 1.00 REF 0.039 BSC
J | 009 [ 020 | 0004 [ 0008 |
K | 005 | 015 0.002 [ 0.006
L 12.00BSC 0.472BSC
M | 12.00BSC 0.472BSC
N | 02 [ ---]o0008] -—
P 0° 7° oo 7°
R 0° [ ——- 0°] -
s | -—| 160 --- | 0.063
V[ 1o 18°] 1o 13°
W 11°] 130 11°] 13°
AA | 017 | 023 | 0.007 | 0.009
AB| 009 | 016 | 0.004 | 0.006
AC| 008 | -—- | 0008 -—
AD| 008 | -——- | 0003 [ -—-
| AE| 450 | 478 | 0.180 | 0.188
AF| 450 | 478 0.180 | 0.188




CASERM

CASE 848AB-01
ISSUE C

6 PIN CLCC, 7x5, 2.54P

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.

SEATING
PLANE

- D] > -
x[]o015]C =~ b1 >
'd \
Py
TERMINAL1\E ] H Et [E]
INDICATOR | _rl l
o
\\ .
D2
TOP VIEW
A3 A2
I r f |
v T A
(11 [ 1 [ 1 |T f
A1 SIDE VIEW
(D3] —
(e]
2 3

0.10

0.05

6 5

BOTTOM VIEW

L
Bullcs

ex L
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6X
1.50

2.54
PITCH

MILLIMETERS
| DIM[ MIN NOM | MAX
A | 170 1.80 1.90
Al 0.70 REF

A2 0.36 REF

A3 | 008 | 010 | 0.2
b 130 | 140 | 150
D 7.00 BSC

D1 | 617 6.20 | 6.23
D2 | 666 | 681 | 696
D3 5.08 BSC

E 5.00 BSC

E1 437 | 440 | 443
E2 | 465 | 480 | 4.95
E3 3.49 BSC

e 2.54 BSC

H 1.80 REF

L 1.17 127 | 1.37
R 0.70 REF

SOLDERING FOOTPRINT

6X

1.50
DIMENSION: MILLIMETERS




CASERM

QFP-128
CASE 862A-02
ISSUE B
|_ |
Y > |«
96 65 T P
N I — qI==am
= = - - Y f
= = @) ® w‘::
== = a a
== == — - -A-,-B-, -D-
= == g"z @ DETAIL A
T | o
-B-] || < <
L =] - = B ;) 5 v [ ~— F
= | =1 o= 1@ N N
= = slel |8 J N
o= — DETAILA = 8|8 2 T N
Z—l E E oz E «— D ‘J METAL
o = \ |9 020 0.00) @[ A-B ®[D O
T LREEEEEEEEEEEEE SRR EREEEEREEL! DETAIL B
1 Dl 2
A
[ 020(0.008)@[H| A-B ®[DB)]
1 | 0.05(0.002)|A-B]|
) W
|0 0.20 (0.008) @ |C[ A-B ® [ DB m
u
e L\
l l M DETAIL C
/ 7\ ZH_| DATUM ==
© E | ARSI ) ——l t
[=C-] N[ 0.10 (0.004) —
— — G
PLANE T lJ KZ\— DETAIL B M DETAIL C
NO.TEDSIMENSIONING AND TOLERANCING PER ANSI MILLIMETERS INCHES
Y14.5M, 1982. DIM| MIN | MAX | MIN MAX
2. CONTROLLING DIMENSION: MILLIMETER 27.90 | 28.10 | 1.098 | 1.106
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF 27.90 | 28.10 | 1.098 | 1.106

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS -A-, -B- AND -D-TO BE DETERMINED
AT DATUM PLANE -H-.

. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE -C-.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE -H-.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM

e 4.07 --- | 0.160
0.30 045 | 0.012 | 0.018
3.17 3.67 | 0.125 | 0.144
0.30 0.40 | 0.012 | 0.016
0.80 BSC 0.032 BSC
0.25 0.35 | 0.010 | 0.014
0.13 0.23 | 0.005 | 0.009
0.65 0.95 | 0.026 | 0.087
24.80 REF 0.976 REF
5° 16° 5° 16°
0.13 0.17 | 0.005 | 0.007
0.40 BSC 0.016 BSC
0° 7° 0° 7°
0.13 0.30 | 0.005 | 0.012
30.95 | 3145 | 1.219 | 1.238

o

o

~

N-<><§<=-|w:vo'uz§|-7<r-:m-nrncnw>|

MATERIAL CONDITION. DAMBAR CANNOT BE 013 | -—-[0005 | -—-—-
LOCATED ON THE LOWER RADIUS OF THE 00| 00| -
FOOT. 3095 | 3145 | 1.219 | 1.238
040 [ ——- (0016 | --—-

1.60 REF 0.063 REF

1.60 REF 0.063 REF

1.60 REF 0.063 REF
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CASERM

QFP-160
CASE 864A-03
ISSUE C
vy —| | L } —»{ |«{=A-,-B-,-D-]
I I
ml!IH!IIHl!l%l!Il!l!Il!l!IHl%lHHHH(@EHHHHHHHHHHHHHHHHHM
—_ — ——={{ ==3 \
4 — | — B
== ==
== ==a 1 —
== ==a
== ==g
= === @ @ S|
= = @ < H <~ P
L * - E=) BI®=|v|®
=== o | )
=S 818 8 DETAILA
=== [ISAE=2 (=3
= o | o o BASE
== S| S METAL7
- DETAILA == PN At l
= o/ | [& 7
== ] N N y N J
E N N
\ = v A
N E= SSSS
POt eyt LAty y T
b T W W W \ ~— F—
i 57 -0
« A . | 0.13(0.005)@[c|A-B ®|D B
& 020 (0.008 @ |H[A-B ® DB SECTION B-B
1 | 0.20(0.008)| A-B
S /v\ M°
020 (0.009) ®|C[ A-B ®[D B TOP &
|$| ( ) ©p® L BOTTOM
o
DETAIL C ”}\J‘}_ T
1
C
SO (T H- o
_C- — W,
SEATING K
PLANE X
-—
o 010(0.004)
DETAIL C
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI MILLIMETERS INCHES
Yi4.5M. 1982, | DIM[ MIN | MAX | MIN | MAX
2. CONTROLLING DIMENSION: MILLIMETER. A | 27.90 | 28.10 | 1.098 | 1.106
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF B | 27.90 | 28.10 | 1.098 | 1.106
LEAD AND IS COINCIDENT WITH THE LEAD WHERE C | 335 | 385 | 0132 | 0152
THE LEAD EXITS THE PLASTIC BODY AT THE D | 022 | 038 0009 | 0015
BOTTOM OF THE PARTING LINE. E | 320 | 350 0126 | 0.138
4. DATUMS -A-, -B- AND -D- TO BE DETERMINED AT F | 022 | 0330009 | 0.013
DATUM PLANE -H-. G 0.65 BSC 0.026 REF
5. DIMENSIONS S AND V TO BE DETERMINED AT H | 025 ] 035 0.010 | 0.014
6 anﬁgkNgoPNLgﬁiﬁ%_B DO NOT INCLUDE MOLD " Gl w2l b a0
" PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 'If °é75°35 REOF'QO 0'%2398 R%gss
(0.010) PER SIDE. DIMENSIONS A AND B DO W 5°] 16°] 5°] 16°
INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE -H-.. N | o1 | 019 [ 0.004 | 0.007
7. DIMENSION D DOES NOT INCLUDE DAMBAR P | 0323BSC__| 0013BSC
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION ] 0 7 0 7
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D R | 013 | 030 | 0.005 | 0.012
DIMENSION AT MAXIMUM MATERIAL CONDITION. S | 31.00 | 31.40 | 1.220 | 1.036
DAMBAR CANNOT BE LOCATED ON THE LOWER T | 013 | --- | 0005 | --—-
RADIUS OR THE FOOT. u 0° [ ——- 0° [ ——-
V| 31.00 | 31.40 | 1.220 | 1.036
W 040 | -—- |0016 | --—-
X 1.60 REF 0.063 REF
Y 1.33 REF 0.052 REF
2 1.33 REF 0.052 REF
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TQFP-32
CASE 873-01
ISSUE A
T :
A HHHHHH &
== ) . B |[@
i o |2
T T ® ®
CA-] LT = : P
L L 1 B <|V
N T =
~— —— glg| ||
T 1] f’% g
(- T ig %
- DETAILA .
_ |—|; O 9:|:| L]
HHOHBOO O
\
-
< A >
020 (0.009 @[ c| A-B ®[DO®|
1 [0.05 (0.002) | A-B
)
| 020(0.008)@[H[ A-B ®[D®)]
~m DETAIL C
A
' T

ZC-
EATING
LANE

DATUM
PLANE

DETAILC

wn

S L

~

7 A 0.01 (0.004)

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.

. DATUM PLANE -H- IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD WHERE

THE LEAD EXITS THE PLASTIC BODY AT THE

BOTTOM OF THE PARTING LINE.

DATUMS -A-, -B- AND -D- TO BE DETERMINED AT

DATUM PLANE -H-.

DIMENSIONS S AND V TO BE DETERMINED AT

SEATING PLANE -C-.

DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS 0.25

(0.010) PER SIDE. DIMENSIONS A AND B DO

INCLUDE MOLD MISMATCH AND ARE DETERMINED

AT DATUM PLANE -H-.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT.

NOTES:
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CASERM

1
B:

% !
)

(1B ¢
N

DETAILA

~ F

BASE
METAL

Y — Uy
]!

| [0.20 0.009) @[ A-B ®[D G|

SECTION B-B
VIEW ROTATED 90 ° CLOCKWISE
MILLIMETERS INCHES
| DIM | WMIN | MAX | MIN | mAX

A | 695 | 710 | 0274 | 0.280
B | 695 | 7.10 | 0274 | 0280
C | 1.40 | 1.60 | 0.055 | 0.063
D | 0273 | 0373 | 0.010 | 0015
E | 130 | 150 | 0.051 | 0.059
Flo0273] -——-[o00t0] -
G 0.80 BSC 0.031 BSC

H| --—-] 020 --- [ 0008
J | 0.119 | 0.197 | 0.005 | 0.008
K | 033 | 057 | 0013 | 0022
L 5.6 REF 0.220 REF
1] 6°] 8°] 6°[ 8°
N | 0.119 | 0.135 | 0.005 | 0.005
P 0.40BSC 0.016 BSC
Q 5] 10° | 5°[ 10°
R | 015 | 025 | 0.006 | 0010
S | 885 | 9.5 0348 | 0.360
T | 015 | 025 | 0006 | 0010
u 5] 11° | 9] 11°
V| 885 | 9.5 0348 | 0.360
X 1,00 REF 0.039 REF




CASERM

LQFP-32
CASE 873A-02
ISSUE C

4X
0] 020 (0.008) | AB| T-U | Z]

F

SEATING
e [AC]

-, U, Z-

0| 0.20 (0.008) | AC| T-U | Z]

] < ac

DETAILY

BASE
METAL

F D

7z
e

| 0.20 (0.008) @ | AC|T-U] Z]

SECTION AE-AE

0.250 (0.010)

S1
S
sx M°
R R
. s DETAIL AD T T / \
< -
_>| 7 =~ A £
_______ \
/OAAAAHAEN Y c
N’ I~
(0] 0.10/(0.00) | \
t w o’
H K—>
w
X
o
DETAIL AD §
<<
o
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI MILLIMETERS INCHES
Y145, 1982, DIM| MIN | MAX | MIN | MAX
2. CONTROLLING DIMENSION: MILLIMETER. A | 7.000B5C 0.276 BSC
3. DATUM PLANE -AB- IS LOCATED AT BOTTOM OF Al | 3.500BSC 0.138 BSC
LEAD AND IS COINCIDENT WITH THE LEAD B 7.000 BSC 0.276 BSC
WHERE THE LEAD EXITS THE PLASTIC BODY AT Bi | 3500BSC 0.138BSC__|
THE BOTTOM OF THE PARTING LINE. C | 1.400 | 1.600 | 0.055 | 0.063
4. DATUMS -T-, -U-, AND -Z- TO BE DETERMINED D | 0300 | 0.450 | 0.012 | 0.018
AT DATUM PLANE -AB-. E | 1.350 | 1.450 | 0.053 | 0.057
5. DIMENSIONS S AND V TO BE DETERMINED AT F 0.300 | 0.400 | 0.012 | 0.016
6 [S)IEI\?S\INS?OPNLSA'XE\;\I%CI;DO NOT INCLUDE MOLD & 1005 B3l 03 B5L
" PROTRUSION. ALLOWABLE PROTRUSION IS :' gggg g;gg gggi gggg
0.250 (0.010) PER SIDE. DIMENSIONS A AND B T o500 o700 10020 10028
DO INCLUDE MOLD MISMATCH AND ARE W12 FEF o REE
DETERMINED AT DATUM PLANE -AB-.
7. DIMENSION D DOES NOT INCLUDE DAMBAR N [ 0090 [ 0.160 [ 0.004 | 0.006
PROTRUSION. DAMBAR PROTRUSION SHALL P 0.400 BSC 0.016 BSC
NOT CAUSE THE D DIMENSION TO EXCEED Q 1 5° 1° 5°
0.520 (0.020). R | 0150 | 0.250 | 0.006 | 0.010
8. MINIMUM SOLDER PLATE THICKNESS SHALL BE S | 9.000BSC 0.354 BSC
0.0076 (0.0003). $1| 4500BSC 0177BSC
9. EXACT SHAPE OF EACH CORNER MAY VARY V_ | 9.000BSC 0.354 BSC
FROM DEPICTION. V1 4.500 BSC 0.177 BSC
W | 0.200REF 0.008 REF
X | 1.000 REF 0.039 REF
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CASERM

TQFP-32
CASE 873B-02
ISSUE A
-t S -
] 3 25
I 1 2 e I
o= O i N
< | — )
N ) Y ME 2|
g / g DETAILY 2
= S Lo g
@ s / s
T ] Y, 17 / i A J g
y /9 16 g

A

e~
SECTION AE-AE

[AB]
L [\ AD
TR w
\/ w
—» - G §
=
SEATING S
CAT DETAIL AD S
S
NOTES:
1. DIMENSIONS AND TOLERANCING PER ASME MILLIMETERS
Y14.5M, 1994. MIN
2. CONTROLLING DIMENSION: MILLIMETER. 6.950
3. DATUM PLANE AB IS LOCATED AT BOTTOM OF 6.950
LEAD AND IS COINCIDENT WITH THE LEAD 1.000
WHERE THE LEAD EXITS THE PLASTIC BODY AT 0300
THE BOTTOM OF THE PARTING LINE. 0.950
4. DATUMS T, U AND Z TO BE DETERMINED AT 0.300
DATUM PLANE AB . 0.800
5. DIMENSIONS S AND V TO BE DETERMINED AT 0.050
SEATING PLANE AC. .
6. DIMENSIONS A AND B DO NOT INCLUDE MOLD 0500

PROTRUSIONS. ALLOWABLE PROTRUSION IS
0.25 PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE AB.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.533.

8. MINIMUM SOLDER PLATE THICKNESS SHALL BE

~

0.150
8.950
8.950
0.200 REF
1.000 REF

><§<m:uo-uzg7<r—:m-nmcom>|§
(=]
(=3
O
=}

0.0076.
A EXACT SHAPE OF EACH CORNER MAY VARY
FROM DEPICTION.
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NOTE 6 A/2
A O 020 (0.008) [ E| X-Y | Z]
. [-E]
_T-
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DETAIL AH
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SECTION AF-AF
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NOTES

. DIMENSIONING AND TOLERANCING PER ANSI

[XNNY

EN

o

o

Y14.5M, 1982.

. CONTROLLING DIMENSION: MM.
. DATUM “X”, “Y” AND “Z” TO BE DETERMINED AT

DATUM PLANE DATUM “E".

. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLAND “E”.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD
WIDTH TO EXCEED THE MAXIMUM D DIMENSION
BY MORE THAN 0.08 (0.003). DAMBAR CANNOT
BE LOCATED ON THE LOWER RADIUS OR THE
FOOT. MINIMUM SPACE BETWEEN PROTRUSION
AND ADJACENT LEAD OR PROTRUSION 0.07
(0.003).

. EXACT SHAPE CORNERS MAY VARY.

MILLIMETERS INCHES
[N T max [ wiN_ [ max_|
5.00 BSC 0.197 BSC
5.00 BSC 0.197 BSC
095 | 1.05 | 0.037 | 0.041
017 | 027 | 0.007 | 0.011
045 | 075 | 0.018 | 0.030
0.50 BSC 0.020 BSC
1.00 REF 0.039 BSC
009 | 020 | 0.004 | 0.008
005 | 045 | 0.002 | 0.006
7.00BSC 0.276 BSC
7.00BSC 0.276 BSC
020 | --- | 0008 [ -—-
0°] 7°[ o°[ 7°
0°] - 0°[ ——-
- [ 120 [ -—- [ 0047
11 ° 13 ° 11° 13 °
11 ° 13 ° 11° 13 °
017 | 023 | 0.007 | 0.009
AB| 009 | 0.16 | 0.004 | 0.006
AC| 008 | -—- [0008 [ -—-
AD | 008 | 020 | 0.003 | 0.008

§s<m:u-uz=r—7<c_::c>-nuom>|§

BASE
METAL



SC-82, 4 LEAD, GULL WING
CASE 900AA-01
ISSUE O

2.
3

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETERS
. MAXIMUM LEAD THICKNESS INCLUDES LEAD

FINISH THICKNESS. MINIMUM LEAD THICKNESS IS

THE MINIMUMTHICKNESS OF BASE MATERIAL.

4. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH, PROTRUSIONS, OR GATE BURRS.

CASERM

MILLIMETERS

INCHES

0.80

DIM| MIN | NOM | MAX

0.90 | 1.00

MIN
0.032

NOM
0.035

MAX
0.04

! A
| A1

0

0.10

0

0.004

0.10

0.20 | 0.30

0.004

0.008

0.012

0.10

0.18 | 0.25

0.004

0.007

0.010

1.80

2.00 | 2.20

0.071

0.079

0.087

1.15

1.25 | 1.35

0.045

0.049

0.053

1.30 BSC

0.051 BSC

2.00

[ 210 [ 2.20

0.079

0.083

0.087

(1]
r|¥le molo|o

0.10

[ 0.20 [ 0.30

0.004

0.008

0.012
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CASERM

TQFP-48
CASE 932-02
ISSUE E
4X
0| 0.200 [AB|T-U| Z] = P
ii A DETAV\J\/ /\4\
T ( p)
1 3
ol ne g ﬂ jA
fi [ AE ] AE
B ) + \ v T
B1 Vi
l 12 A 25 l
13 24
- TU,Z
- S ! DETAIL Y
ax BASE METAL

O 0.200 [AC| T-U | Z]
G ~[o.080]AC WV 77R :t_f
[ Y

2 :f_i

Z

Z

]
1

il

i!i!i!i!!i!i!i!ii!i!

<— F —>

AD r— D—>
|AC]
" ~ || 0.080 @[ AC| T-U| 7]
TOP & BOTTOM R SECTION AE-AE
' w
==
=
S| 8
c E 3
_|_
ani
- |
H— w \/f
sl &
DETAIL AD K
<— AA
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NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DATUM PLANE AB IS LOCATED AT
BOTTOM OF LEAD AND IS COINCIDENT
WITH THE LEAD WHERE THE LEAD EXITS
THE PLASTIC BODY AT THE BOTTOM OF
THE PARTING LINE.

4. DATUMS T, U, AND Z TO BE DETERMINED
AT DATUM PLANE AB.

5. DIMENSIONS S AND V TO BE
DETERMINED AT SEATING PLANE AC.

6. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.250 PER SIDE.
DIMENSIONS A AND B DO INCLUDE MOLD
MISMATCH AND ARE DETERMINED AT
DATUM PLANE AB.

7. DIMENSION D DOES NOT INCLUDE
DAMBAR PROTRUSION. DAMBAR
PROTRUSION SHALL NOT CAUSE THE D
DIMENSION TO EXCEED 0.350.

8. MINIMUM SOLDER PLATE THICKNESS
SHALL BE 0.0076.

EXACT SHAPE OF EACH CORNER IS
OPTIONAL.

MILLIMETERS
DIM[ MIN | MAX
7.000 BSC
Al 3.500 BSC
7.000 BSC
3.500 BSC
1.400 | 1.600
0.170 | 0.270
1.350 | 1.450
0.170 | 0.230
0.500 BSC
0.050 | 0.150
0.090 | 0.200
0.500 | 0.700
1° 5°
12°REF
0.090 [ 0.160
0.250 BSC
0.150 | 0.250
9.000 BSC
4.500 BSC
9.000 BSC
4.500 BSC
0.200 REF
1,000 REF

>

2l=S|<[@o|n|o|z|z| x| |x|@|m|m|o|o|®|w




NOTE 9

4PL

TQFP-48
CASE 932F-01
ISSUE A

o[ 0200 ® |AB[T-U|Z]

A

le—— T ——>|

<~ A1—>!
48 i

DETAILY

EXPOSED PAD

DETAILY

4 PL

<

AN

N\EE

S owe]ac

I<—o

DETAIL AD

Inad el

D

| 0.080® [Ac|T-U[Z]
SECTION AE-AE

50
GAUGE PLANE
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NOT
1

2.
3.

© o

CASERM

ES:

. DIMENSIONS AND TOLERANCING PER ASME Y14.5M,

1994,

CONTROLLING DIMENSION: MILLIMETER.

DATUM PLANE AB IS LOCATED AT BOTTOM OF LEAD
AND IS COINCIDENT WITH THE LEAD WHERE THE LEAD
EXITS THE PLASTIC BODY AT THE BOTTOM OF THE
PARTING LINE.

. DATUMS T, U, AND Z TO BE DETERMINED AT DATUM

PLANE AB.

. DIMENSIONS S AND AB TO BE DETERMINED AT

SEATING PLANE AC.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS 0.250 PER
SIDE. DIMENSIONS A AND B DO INCLUDE MOLD
MISMATCH AND ARE DETERMINED AT DATUM PLANE
AB.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. DAMBAR PROTRUSION SHALL NOT
CAUSE THE D DIMENSION TO EXCEED 0.350.

. MINIMUM SOLDER PLATE THICKNESS SHALL BE 0.0076.
. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

MILLIMETERS
MIN | MAX
7.000 BSC
3.500 BSC
7.000 BSC
3.500 BSC
0.900 | 1.100
0170 | 0.270
0.950 | 1.250
0170 | 0.230
0500 BSC
0.050 | 0.150
0.090 | 0.200
0500 | 0.700

0° 70
12° REF
0.090 [ 0.160
0.250 BSC
0.150 | 0.250
9.000 BSC
4500 BSC
5.000 BSC
9.000 BSC
4500 BSC
0.200 REF
1,000 REF

o
>I2

>
=

o
-

Zl=|S|<|= (@ = |v|z|z | |x||z|o|n|m[o|e




CASERM

LQFP-48
CASE 932AA-01
ISSUE O

PIN 1 @

CORNER_\

/» DETAIL K
U]

e

\l
44X —>»{le«— 48X b

= /
N NOTE DETAIL K
13 24
BASE METAL
D1 PLATING R
ax = _>\ S>>\ :¢__+'
ofo2[H]T-u[7] DETAIL F :%Z ol ¢
N

A W W W ¥

:f_i

< p1—>

e— p—>

|@[ 008 ®@[Y[T-U|Z]

SEATING
PLANE
01

TOP & BOTTOM

A A2
S

A1- ©)

DETAIL F

il
‘I__L\/[

@  GAUGE PLANE

SECTION G-G
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NOTES:

1. DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

3. DATUM PLANE H IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS T, U, AND Z TO BE DETERMINED AT
DATUM PLANE H.

5. DIMENSIONS D AND E TO BE DETERMINED AT
SEATING PLANE Y.

6. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.250
PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
MOLD MISMATCH AND ARE DETERMINED AT
DATUM PLANE H.

7. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE b DIMENSION TO EXCEED 0.350.

8. MINIMUM SOLDER PLATE THICKNESS SHALL BE
0.0076.

9. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

MILLIMETERS
DIM| MIN MAX
A 1.4 1.6
A1l 0.05 0.15
A2 1.35 1.45
b 0.17 0.27
b1 0.17 0.23
c 0.09 0.20
cl 0.09 0.16
D 9.0 BSC
D1
e
E
E1
L
L1
R
S
0
01

7.0 BSC
0.5 BSC
9.0 BSC
7.0 BSC
05 | 07
1.0 REF
0.15 | 0.25
0.2 REF
1°] 5°
12 REF




TQFP-48 EP 7x7, 0.5P
CASE 932AB-01

ISSUE O
4 PL
O 0200 a8[T-U[Z| —>{ P [—
A
T DETAILY ‘/'\._/' \\
NOTE 9 " A1—>% 1 i —
1 mk 36
T ]
-V
B1
i 12 s V1 J_K
N\
! : AN *
l«— S1 Z EXPOSED PAD L‘é’FéJ ‘T_t
s D
N[ 0200 @ [AB]T-U|Z] |] 0.080® [Ac|T-U]Z]
apL SECTION AE-AE

SEATING PLANE

S[ow] i

-

CASERM

NOTES:

1.
2.
3.

~

R

GAUGE PLANE
0.250

DIMENSIONS AND TOLERANCING PER ASME Y14.5M, 1994.
CONTROLLING DIMENSION: MILLIMETERS.

DATUM PLANE AB IS LOCATED AT BOTTOM OF LEAD AND IS
COINCIDENT WITH THE LEAD WHERE THE LEAD EXITS THE
PLASTIC BODY AT THE BOTTOM OF THE PARTING LINE.

. DATUMS T, U, AND Z TO BE DETERMINED AT DATUM PLANE AB.
. DIMENSIONS S, S1,V, V1 AND AA TO BE DETERMINED AT

DATUM PLANE AC.

. DIMENSIONS A, A1, B, AND B1 DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 PER SIDE.
DIMENSIONS A, A1, B, AND B1 DO INCLUDE MOLD MISMATCH
AND ARE DETERMINED AT DATUM PLANE AB.

. DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION.

DAMBAR PROTRUSION SHALL NOT CAUSE THE D DIMENSION
TO EXCEED 0.35.

. MINIMUM SOLDER PLATE THICKNESS SHALL BE 0.0076.
. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

MILLIMETERS
| DIM[ MIN | MAX
7.00BSC
3.50 BSC
7.00BSC
3.50 BSC
1.20
0.27
1.05
0.23
BSC
0.15
0.20
0.70
7 o

>

Al

017
095
017
0.50
0.05
0.09
0.50
0 o
12° REF
009 | 016
0.25BSC
015 | 025
9.00BSC
450 BSC

M
TOP & BOT
E

I

I<—o

ki

AA—
DETAIL AD

SOLDERING FOOTPRINT*

4.50 BSC
9.00BSC
4.50 BSC
0.20 REF
1.00 REF

Bl=lSl<|R Qe =|lvlzEl x|l |xl@mmo|o@ o

48X L 9?()3(6 |
0.98 ) a7
f‘jﬁnnnuﬂnnuunz s
= =F
2X 4.80 —% E 0.50
[—] = PITCH
— =KJ
00000o

000000

‘ DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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CASERM

D2PAK 5-PIN
CASE 936A-02
ISSUE C
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
A OPTIONAL 2. CONTROLLING DIMENSION: INCH.
CHAMFER 3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS

AAND K.

4. DIMENSIONS U AND V ESTABLISH A MINIMUM
MOUNTING SURFACE FOR TERMINAL 6.

5. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED

L 12345 0.025 (0.635) MAXIMUM.
INCHES MILLIMETERS
Y DIM|_ MIN | MAX | WMIN | MAX
D—> < A | 0386 | 0.403 | 9.804 [10.236
B | 0.356 | 0.368 | 9.042 | 9.347
|€B|0.010(0.254)®|T| C | 070 [ 0.180 | 4318 | 4572
G D | 0.026 | 0.036 | 0.660 | 0.914
E | 0045 | 0055 | 1.143 | 1307
G | 0067BSC 1.702 BSC
H | 0539 | 0579 [13.691 [14.707
_L K 0.050 REF 1.270 REF
L | 0.000 [ 0010 | 0.000 [ 0.254
c M 0.088 | 0.102 | 2.235 | 2.591
N | 0.018 | 0.026 | 0.457 | 0.660
SOLDERING FOOTPRINT P | 0.058 | 0078 | 1.473 | 1.981
R 5°REF 5° REF
S 0.116 REF 2.946 REF
838 U | 0.200MIN 5.080 MIN
0.33 v 0.250 MIN 6.350 MIN
—
0.067 _l
—
 E—
10.66 —
0.42 1 * T
1 1.016
3.05 0.04
0.12
16.02
0.63
4 (—mm_
SCALE 3:1 (inches)
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D2PAK 5-LEAD, CENTER CROPPED
CASE 936D-03
ISSUE B

OPTIONAL
CHAMFER

m—)
S
{b- >

{i 12345

o

D f=
| 9] 0.010 (0254 @] T] L G
(2

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
AAND K.

4. DIMENSIONS U AND V ESTABLISH A MINIMUM
MOUNTING SURFACE FOR TERMINAL 6.

5. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED
0.025 (0.635) MAXIMUM.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
A | 0386 | 0.403 | 9.804 [10.236
B | 0356 | 0.368 | 9.042 | 9.347
C | 0170 | 0.180 | 4318 | 4572
D | 0.026 | 0.036 | 0.660 | 0.914
E | 0.045 | 0055 | 1.143 | 1.397
G | 0.067BSC 1.702 BSC
H | 0539 [ 0579 [13.691 [14.707
J | 0125MAX 3175 MAX
K | 0.050REF 1.270 REF
L | 0.000 [ 0.010 | 0.000 | 0.254
M | 0.088 | 0.102 | 2.235 | 2591
N | 0018 | 0.026 | 0.457 | 0.660
P | 0058 | 0078 | 1473 | 1.981
R 5°REF 5°REF
s 0.116 REF 2.946 REF
1 0.200 MIN 5,080 MIN
v 0.250 MIN 6.350 MIN

D2PAK 5-LEAD LONG LEAD
CASE 936F-01

ISSUE O
[=T-] 'S,EQLIEG NOTES:
1. DIMENSIONS AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
~— B —> —> C [~ 3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
E BAND M.

T

o |1

A

l 12345

9 \Qi

_y F
D s5pPL —= H|be—

|| 013 (0.005®| T[B @ | < J
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. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED
0.025 (0.635) MAX.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
0.326 | 0.336 | 828 | 853
0.396 | 0.406 | 10.05 | 10.31
0170 | 0.180 | 431 | 457
0.026 | 0.035 | 066 | 091
0.045 | 0.055 | 1.4 | 1.40
0.090 | 0110 | 220 | 279
0.067 BSC 1.70 BSC
0.098 | 0.108 | 249 | 274
0.018 | 0.025 | 046 | 064
0.204 | 0.214 | 518 | 544
0.055 | 0.066 | 140 | 168
0.000 | 0.004 | 000 | 0.0

=]

ZIS(R|~|[T|OMmMmOo(O|m|>




CASERM

1234567

"x-><— > —>

—>» — G
D 7rL —>

e

D2PAK 7-LEAD
CASE 936G-01
ISSUE O

E' SEATING

PLANE

[ 013(0.005 @[ T[B @ |

w N

NOTES:
1. DIMENSIONS AND TOLERANCING PER

ANSI Y14.5

M, 1982.

. CONTROLLING DIMENSION: INCH.
. TAB CONTOUR OPTIONAL WITHIN

DIMENSIONS B AND M.

. DIMENSIONS A AND B DO NOT INCLUDE

MOLD FLASH OR GATE PROTRUSIONS.
MOLD FLASH AND GATE PROTRUSIONS
NOT TO EXCEED 0.025 (0.635) MAX.

INCHES

MILLIMETERS

| DI |
0.326
0.396

MAX
0.336
0.406

MIN
8.28

MAX
8.53

10.05

10.31

0.170

0.180

4.31

4.57

0.026
0.045

0.036
0.055

0.66

0.91

1.14

1.40

0.090

0.110

2.29

2.79

0.050 BSC

1.27BSC

0.100

0.110

2.54

2.79

0.018

0.025

0.46

0.64

0.204

0.214

518

5.44

0.055

0.066

1.40

1.68

0.000

0.004

0.00

0.10

0.256 REF

6.50 REF

<|[c[Z[EXR|~|T|[@®@MMO|O|®|>

0.305 REF

7.75 REF

1234567

’4—x-><— > —>

D 7PL —>

— = G

[ 0130005 @[ T[B @]

D2PAK SHORT 7-LEAD

CASE 936H-01
ISSUE O

SEATING
-T-] PLANE

°
]

T
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NOTES:
1

. DIMENSIONS AND TOLERANCING PER ANSI

2.
3.

4,

Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.

TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
B AND M.

DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED
0.025 (0.635) MAX.

INCHES

MILLIMETERS

0.326

DIM| MIN MAX

0.336

MIN | MAX

8.28

8.53

0.396

0.406

10.05

10.31

0.170

0.180

4.31

4.57

0.026

0.036

0.66

0.91

0.045

0.055

1.14

1.40

0.058

0.078

1.41

1.98

0.050 BSC

1.27BSC

0.100

0.110

254

279

0.018

0.025

0.46

0.64

0.204

0.214

5.18

5.44

0.055

0.066

1.40

1.68

0.000

0.004

0.00

0.10

0.256 REF

6.50 REF

A
B
c
D
E
F
G
H
J
K
M
N
u
v

0.305 REF

7.75 REF




POWERFLEX, 7-LEAD
CASE 936J-01

CASERM

ISSUE O
— c l——
A NOTES:
/ Haln L 1. DIMENSIONS AND TOLERANGING PER ANSI
( J | Y14.5M, 1982.
— 2. CONTROLLING DIMENSION: INCH.
T T AE /t’ A{ T 3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH OR GATE PROTRUSIONS. MOLD FLASH
J B (p N AND GATE PROTRUSIONS NOT TO EXCEED
_L 0.025 (0.635) MAX.
B
I l l l/ INCHES MILLIMETERS
l . IﬂlﬂHlﬁlﬁlﬁ | DM | MIN_| MAX | MIN | MAX
e A | 0350 | 0.360 | 889 | 9.14
D7PL—>| |<— B | 0350 | 0360 | 889 | 9014
G7pL DETAIL AG c | 0070 | 0.080 | 178 | 203
D | 002 | 0030 | 066 | 076
E | 0005 | 0015 | 013 | 038
F | 0031 | 0041 | 079 | 1.04
L [ 0.076 (0.003) G | 0050BSC 1.270BSC
R H | 0008 | 0012 | 0199 | 0301
S ﬁ:ﬁ:ﬁ:ﬁ:ﬁ:ﬂ:ﬁ:ﬁ (TOP OFFSET) J_| 0410 | 0420 | 1041 | 1067
‘T_ T i > v K | 0365 (00375 | 927 | 953
B > L | 0040REF 1.02 REF
K SEATING R 0.25 (0.010) M | 0361 | 0367 | 9.16 | 931
N | 0310 | 0320 | 7.87 | 813
P | 0394 | 0.400 | 10.00 | 10.16
R | 0002 | -—-| 005 --—-
H U S | 0070 | 0080 | 1.78 | 203
THERMAL [ 3 0.00112 0005 0.0312 013
/_ DIE PAD
W | 0206REF 7.52 REF
Y | 0.075REF 1.91 REF
- AA | 0.071REF 1.81 REF
R 0.20 (0.008) AB | 0.140REF 3.56 REF
AC | 0.220REF 5.58 REF
AA AD | 0.281 REF 7.14 REF
AE 12° 12°
T DETAIL AG AF 3°[ 6° 3° [ 6°
D2PAK 5-LEAD
CASE 936AA-01
ISSUE B
NOTES:
1. DIMENSIONS AND TOLERANCING PER
~—— A —> <— U—> ANSI Y14.5M, 1982.
E Ui 2. CONTROLLING DIMENSION: INCH.
l —>| |<— 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD
A FLASH AND METAL BURR.
K ¥ T 'l | £ 4. PACKAGE OUTLINE EXCLUSIVE OF
= PLATING THICKNESS.
T S v 5. FOOT LENGTH MEASURED AT INTERCEPT
D POINT BETWEEN DATUM A AND LEAD
B A l SURFACE.
H <~ M
l 121345 | INCHES MILLIMETERS
T S DIM| MIN | MAX | MIN | MAX
—><—L i TTETTI T A | 039 |0.406 | 10.05 | 10.31
w TR B | 0330 | 0340 | 838 | 864
. P : : C 0170 | 0180 | 431 | 457
T T D | 0026 | 0035 | 066 | 091
—’I |<_ — N E | 0045 | 0055 | 1.14 | 1.40
G G 0.067 BSC 1.70 BSC
DspPL R—, H [ 0539 [0579 [ 13.69 [ 14.71
K | 0.055 | 0066 | 1.40 | 1.68
“AC L | 0000 |0.010 | 0.00 | 0.25
M | 0.098 | 0108 | 249 | 274
N | 0.017 | 0023 | 043 | 058
P | 0058 | 0078 | 1.47 | 1.98
R 0° 8°| 0° 8 °
S [ 0095 [ 0105 | 241 | 267
U [ 0296 [ 0304 | 752 | 7.72
U1 | 0265 | 0272 | 672 | 692
V | 0296 | 0300 | 7.53 | 7.63
V1| 0040 | 0044 | 1.01 | 1.11
w 0.010 0.25
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CASERM

K—l i
T D S
B A\ T .
Y

DJ<_—> l— G

D2PAK 7-LEAD (SHORT LEAD)

CASE 936AB-01

ISSUE A
NOTES:
TERMINAL 8 1. DIMENSIONS AND TOLERANCING PER
ANSI Y14.5M, 1982.
_,I |<_ E 2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX
A | 0396 | 0.406 | 10.05 | 10.31
B | 0326 | 0336 | 828 | 853
C | 0170 | 0180 | 431 | 457
l«— M D | 0026 | 0036 | 066 | 091
E | 0045 | 0055 | 1.14 | 1.40
G 0.050 REF 1.27 REF
H | 0539 | 0579 | 13.69 | 14.71
< i K | 0055 | 0066 | 1.40 | 1.68
P L [ 0000 [ 0010 | 000 | 025
M | 0100 | 0.110 | 254 | 2.79
1i N | 0017 | 0023 | 043 | 058
N—> P | 0058 | 0078 | 1.47 | 198
R R 0° 8° 0° 8°
) S | 0095 | 0105 | 2.41 2.67
U 0.256 REF 6.50 REF
v 0.305 REF 7.75 REF
SOLDERING FOOTPRINT*
-l 9-5 L.
0.374 2.16
«— ———
3.25 0.085
— ——— |-—
0.128 1.27
(E 0.050
10;54 e l
0.415 o S
J ——

8.26
0.325

http://onsemi.com
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g-o
©
0)0.,

mm
SCALE 3:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.



14-LEAD SSOP
CASE 940A-03
ISSUE D

K 14 PL REF
_’H<_ [@]0.12(0005®[T[U ®[V O]

L [T ——

l : N

IDENT | ’1@ !
ilifilikifili

V] | 7/

o[020 0009 @[]V @] P

DETAIL E

L S A

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION/INTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF K DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR INTRUSION
SHALL NOT REDUGE DIMENSION K BY MORE
THAN 0.07 (0.002) AT LEAST MATERIAL
CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS | INCHES
DIM|[ MIN | MAX | WIN | MAX
SECTION N-N A | 607 | 633 | 0238 | 0.249
B | 520 | 538 | 0.205 | 0.212
C | 173 | 1.99 | 0.068 | 0.078
D | 005 021 ] 0.002 | 0.008
F | 063 | 095 0024 | 0.037

A | / /\\ ~wq G | 0658BsC 0.026 BSC
“““ H | 1.08 | 122 | 0.042 [ 0.048
O[0.076(0003) | y v\ HUUINHILI J L J | 009 | 020 0.003 | 0.008
—T—] SEATING 31 | 009 | 0.16 | 0.003 | 0.006
PLANE D J @——| |<— K | 025 | 038 | 0010 | 0015
DETAIL E Ki | 025 | 038 | 0.010 | 0015
H L | 765 | 790 | 0301 | 0311
M| _o0°] 8°] o0°] 8°

16-LEAD SSOP
CASE 940B-03
ISSUE D
NOTES:
K 16 PL REF 1. DIMENSIONING AND TOLERANGING PER ANSI
[]0120005)@|T|U ®|VO| Y1450, 1982

T 1ARAnAg v
=T ° L

- [ij ‘jj%?[i%_f

W —>

-O
PIN 1 —I™4 8

\ | HOAAEEAA
- ;

©[020(0.009) @[ T[ U ®]

DETAIL E

PR
J I
e !

SECTION N-N

/[ /\\ [Fwo
L

A 0.076 (0.003)

—T-—| SEATING
PLANE

\ /
-
L DETAIL E
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2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION/INTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF K DIMENSION AT MAXIMUM
MATERIAL CONDITION. DAMBAR INTRUSION
SHALL NOT REDUCE DIMENSION K BY MORE
THAN 0.07 (0.002) AT LEAST MATERIAL
CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS INCHES
| oim [ WIN | MAX | WIN | mAX
A 6.07 6.33 | 0.238 | 0.249
B 5.20 5.38 | 0.205 | 0.212
C 1.73 1.99 | 0.068 | 0.078
D 0.05 0.21 | 0.002 | 0.008
F 0.63 0.95 [ 0.024 | 0.037

G 0.65 BSC 0.026 BSC
H 0.73 0.90 | 0.028 | 0.035
J 0.09 0.20 | 0.003 | 0.008
Ji 0.09 0.16 [ 0.003 | 0.006
K 0.25 0.38 | 0.010 | 0.015
K1 0.25 0.33 | 0.010 | 0.013
L 7.65 7.90 | 0.301 0.311
M 0° 8° 0° 8°




CASERM

20-LEAD SSOP
CASE 940C-03
ISSUE B

_.H<_ |?:;(|§1ZE(§.005)@|T| u®[ve|
ot HAAAAAAAAH N
| L]

L B N

0.25 (0.010)

M~

T

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR

K 24 PL REF
_.H‘_ |9]012 (0005 ®|T[U ®| VO]

PROTRUSION/INTRUSION. ALLOWABLE DAMBAR
PIN1 F PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
ipEnT |1 10 \ EXCESS OF K DIMENSION AT MAXIMUM
DETAILE MATERIAL CONDITION. DAMBAR INTRUSION
H H H H H H H H H H SHALL NOT REDUCE DIMENSION K BY MORE
THAN 0.07 (0.002) AT LEAST MATERIAL
A -U- CONDITION.
6. TERMINAL NUMBERS ARE SHOWN FOR
I‘_ K_’I REFERENCE ONLY.
Y S5 i 7. DIMENSION A AND B ARE TO BE DETERMINED
% AT DATUM PLANE -W-.
020 (0008 @[T[U @] s W o
T Ll —{ MILLIMETERS | INCHES
DIM[ MIN | MAX [ MIN | MAX
I‘— K1 —’l A | 707 | 733 0278 | 0288
B | 520 | 538 | 0205 | 0212
SECTION N-N C 1.73 1.99 | 0.068 | 0.078
D | 005 0210002 0.008
F | 063 | 095 0024 | 0037
[ //\\ o G | 065BsC 0.026 BSC
—W- H | 059 | 075 0023 | 0.030
O] 0.076 (0.003) J L J | 009 | 020 | 0.003 | 0.008
T-TSEATNG U1 | 009 | 016 | 0.003 | 0.006
l el S K | 025 | 038 0010 | 0.015
Ki| 025 | 033 ] 0010 | 0013
DETAILE L | 765 790 | 0.301 | 0311
M| o0°| 8°] o0°] 8°
24-LEAD SSOP
CASE 940D-03
ISSUE D
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD

—T— | SEATING
PLANE
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_ K
Y I:I I:I I:I I:I I:I I:I I:l I:I I:I I:I j_ FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.
J J1 4. DIMENSION B DOES NOT INCLUDE INTERLEAD
L/2 ||2e 13 FLASH OR PROTRUSION. INTERLEAD FLASH OR
} PROTRUSION SHALL NOT EXCEED 0.15 (0.006)
l B T |<_ KA _,| PER SIDE.
L 5. DIMENSION K DOES NOT INCLUDE DAMBAR
_U- PROTRUSION/INTRUSION. ALLOWABLE DAMBAR
SECTION N-N PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
PIN 1—] 'O 12 EXCESS OF K DIMENSION AT MAXIMUM
IDENT |11 MATERIAL CONDITION. DAMBAR INTRUSION
H H H H H H H H H H 0.25 (0.010) SHALL NOT REDUCE DIMENSION K BY MORE
v THAN 0.07 (0.002) AT LEAST MATERIAL
N CONDITION.
A 6. TERMINAL NUMBERS ARE SHOWN FOR
’=] REFERENCE ONLY.
7. DIMENSION A AND B ARE TO BE DETERMINED
M~ AT DATUM PLANE -W-.
Q| 0.20 (0.008)@| T| u @| N L_ﬁ f MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
F A | 807 | 833 | 0317 | 0328
B | 520 | 538 | 0205 | 0212
DETAIL E C | 173 | 199 | 0.068 | 0.078
D | 005 021 | 0002 | 0.008
F| 063 | 095 0024 | 0037
(4: (ﬂ]]]]]]jﬂ[ﬂ]]]]]]]]ﬂ) | [ /\\ [-w-] G | 065BsC 0.026 BSC
H | 044 | 060 | 0017 | 0.024
£] 0.076 (0.003) ¥ L : : J L J | 009 | 0200003 | 0.008
D _} < J1| 009 | 016 | 0.003 | 0.006
:l—" K | 025 | 038 | 0010 | 0.015
[H] DETAILE Ki | 025 [ 033 ] 0.010 [ 0.013
L | 765 790 0301 | 031
M 0°| 8°| 0°| 8°




CASERM

28-LEAD SSOP
CASE 940J-02
ISSUE A

28 15
NOTES:
H H H H H H H H H H H H H H 1. DIMENSIONING AND TOLERANCING PER ANSI
- Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. MOLD PROTRUSION IS 0.15
B (0.006) MAX PER SIDE.

Q MILLIMETERS INCHES

M| MIN MAX MIN | MAX

=]

A [ 1010 [ 1020 | 0.398 | 0.402
B | 520 | 530 | 0.205 | 0209
R ST
D [ 020 [ 0.40 | 0.008 | 0016
1 14 | | E [ 175 | 1.5 | 0.069 | 0073
| L | F | 045 [ 075 [ 0018 | 0,030
A G 0.65 BSC 0.0256 BSC
|$|025 0010)®|T| R ®| H [ 000 ] 015 [ 0000 | 0.006
J [ 010 [ 020 [ 0.004 | 0.008

K

L

M

0.325 BSC 0.0128BSC
750 | 7.90 | 0295 | 0311
| / N\ 10 70 1°o] 70
HiINH i
l«——D
[ [0.12(0.005 @[T P O]

A 0.10 (0.004)

m
e

_T—_| SEATING
T PLANE
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CASERM

TSSOP-20
CASE 948E-02
ISSUE C

|| 0.15 (0.006) | T| u @*‘ "; 2‘ix0foR(ZF004)@|T| uB|[vVE|
ARAAARAAAT - s

B J J1

[2x L/2]

;

I‘-

PIN 1

T b ) J SECTION N-N
noohoooon _

< A >

[ 0.5 (0.006)[T[U ®]

NOTES:

1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION:
MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE
MOLD FLASH, PROTRUSIONS OR GATE
BURRS. MOLD FLASH OR GATE BURRS
SHALL NOT EXCEED 0.15 (0.006) PER
SIDE.

4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION
SHALL NOT EXCEED 0.25 (0.010) PER
SIDE.

5. DIMENSION K DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08
(0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL
CONDITION.

6. TERMINAL NUMBERS ARE SHOWN
FOR REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE
DETERMINED AT DATUM PLANE -W-.

MILLIMETERS INCHES
DIM| MIN | MAX [ MIN | MAX
A | 640 | 660 | 0.252 | 0.260
B | 430 | 450 | 0169 | 0177
c — | 120 -—— [ 0047
i D | 005 015 | 0.002 | 0.006
F | 050 [ 0.75 [ 0.020 [ 0.030
(o] _+_ G 0.65 BSC 0.026 BSC
H H | 027 | 037 | 0.011 [ 0.015
J | 009 [ 020 [ 0004 [ 0.008
D —>| |<—G L Ji | 009 [ 016 | 0.004 | 0.006
H— K | 019 | 030 | 0.007 [ 0.012
K1 [ 019 [ 0.25 [ 0.007 [ 0.010
©]0-100 (0.004 L 6.40 BSC 0.252 BSC
—T-| SEATING M 0° [ 8° 0° [ 8°
PLANE
SOLDERING FOOTPRINT
i‘ 7.06 -]
I —1
—1 —3 0.65
PITCH
—1
—1
16X 16X T
0.36
1.26 DIMENSIONS: MILLIMETERS
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—>

[]0.15 (0.008)] T[U ®]

ili

16X KREF

TSSOP-16
CASE 948F-01
ISSUE B

@[0.1000049®@[T|U ®[VO|

dA A

16

| K !
|

K1

. ——

|
A\

- - v

PIN 1

IDENT. N

O

ki

|2]0.15 (0.008)| T| U ®]

R

N
. 0.25 (0.010)

S J1
er SECTION N-N
B

DETAIL E

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH. PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE
DETERMINED AT DATUM PLANE -W-.

[
Inlnininininln

—r]

(]0.10 (0.004)
—T-| SEATING
PLANE

5
r

L= = |

"L

Je™

/
-
DETAIL E

«<— H

SOLDERING FOOTPRINT

u

7.06

—_

MILLIMETERS | INCHES
| DIM[MIN [ MAX | MIN | MAX
A | 490 | 5.10 |0.193 | 0.200
B | 430 | 450 |0.169 | 0.177
C| ——[ 120 —— [0.047
D | 005 | 0.5 [0.002 | 0.006
F | 050 | 0.75 |0.020 | 0.030
G 0.65 BSC 0.026 BSC
H | 018 | 0.28 |0.007 | 0.011
[Fwd [4 | 009 | 020 [0.004 [0.008
J1 | 009 | 016 | 0.004 | 0.006
K | 019 | 0.30 [0.007 |0.012
K1 | 019 | 0.25 [0.007 | 0.010
L 6.40 BSC 0.252 BSC
M 0° [ 8° 0° [ 8°

Joononon

16X
0.36

.

16X
1.26
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10000004

0.65
PITCH

-T

DIMENSIONS: MILLIMETERS



CASERM

TSSOP-14
CASE 948G-01

ISSU

14x K REF

|]0.15 (0.00)| T

& 0100009 ®@[T|U O|VE|
u®|"H<_’

N

i EEEL

|]0.15 (0.008)] T

V- _L |

EB

F

o Il
1 DETAIL E

(120010

J Ji

1

SECTION N-N

[

Y W]

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE
DETERMINED AT DATUM PLANE -W-.

MILLIMETERS _INCHES
|DIM[ MIN | MAX | MIN | MAX
4.90 | 5.10 [0.193 [0.200
4.30 | 4.50 [0.169 [0.177
120 | ——- |0.047
0.05 | 0.15 [0.002 |0.006
0.50 | 0.75 [0.020 |0.030
0.65BSC | 0.026 BSC
0.50 | 0.60 [0.020 [0.024
0.09 | 0.20 [0.004 [0.008
0.09 | 0.16 [0.004 |0.006

o

:

[
inintinininlnii

L= = = |

J

(]0.10 (0.004)
—T—| SEATING D
PLANE

-

Pl Il

DETAIL E
SOLDERING FOOTPRINT

0.19 | 0.30 [0.007 [0.012
0.19 | 0.25 [0.007 [0.010
6.40 BSC 0.252 BSC
0°] 8°] o°[ 8°

Z- A |x(S||x|o|n|o|o|w|>

01§>é ]_ 14X
) L—"’ 1.26
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[]0.15 (0.008)] T[U ®)]

‘.‘F—{aﬂ 0.10 0,004 ®|T| U ®[V O]

TSSOP-24
CASE 948H-01
ISSUE A

24X KREF

AR

[]0.15 (0.006)] T[ U ®]

© »
ihouobooohoy

PLANE

(]0.10 (0.004)
—T—| SEATING D

[

L
=

DETAIL E

=

Ji

!

SECTION N-N
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CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14
.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED AT
DATUM PLANE -W-.

MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX
A 7.70 7.90 | 0303 | 0.311
B 4.30 450 | 0.169 | 0.177
4 -—- 1.20 -—- | 0.047
D 0.05 0.15 | 0.002 | 0.006
G
H
J
K

F 0.50 0.75 | 0.020 | 0.030
0.65 BSC 0.026 BSC

0.27 037 | 0.011 | 0.015

0.09 0.20 | 0.004 | 0.008

J1 0.09 0.16 | 0.004 | 0.006

0.19 0.30 | 0.007 | 0.012

K1 0.19 0.25 | 0.007 | 0.010
L 6.40 BSC 0.252 BSC

M 0° [ 8° 0° [ 8°

0.25 (0.010)

—
AN |

DETAIL E



CASERM

[=]0.15 (0.006)] T[U ® ]
A

8x KREF

TSSOP-8
CASE 948J-01
ISSUE A

*H‘|$| 010 (0004 ®|T[U ® [V O]

PIN 1

T

2x L/2
L

IDENT. Y

18]

s

B
Fu]

/
[2]0.15 0.008)] U @]

0.10 (0.004)

—T-| SEATING
PLANE

<—H

L_ﬂ

N

J J1

(i AV &

DK1|T|<—_

SECTION N-N

0.25 (0.010)

DETAIL E

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH. PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS
MIN MAX
2.90 3.10
4.30 4.50
e 1.20
0.05 0.15
0.50 0.75
0.65 BSC

INCHES

MIN | MAX
0.114 | 0.122
0.169 | 0.177
-—- | 0.047
0.002 | 0.006
0.020 | 0.030

0.026 BSC

o

SEE DETAILE

050 | 060
009 | 020
009 | 0.6
019 | 030
019 | 025
6.40 BSC
0° [ 8°

0.020 | 0.024
0.004 | 0.008
0.004 | 0.006
0.007 | 0012
0.007 | 0.010
0.252 BSC
0° ] 8°

= (xS |xzo|n|o|o|wm|>

[]0.15 (0.008)] T[U ® ]

!

24X K REF

TSSOP-24 WIDE BODY

CASE 948K-01
ISSUE O

4—‘ ,«—{$| 010 (0004 ®[T[U ®[ VO]

SEELERERRLE

'O

EEEEELRE

DETAILE

—
AN |

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14
.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED AT
DATUM PLANE -W-.

SECTION N-N

J

http://onsemi.com
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MILLIMETERS INCHES
| DIM| MIN | MAX [ MIN [ mMAX
A 770 | 7.90 [ 0303 | 0311
[ //\\ -W-| [ B[ 550 | 570 | 0.216 | 0.004
J ):\y c| -1 120 -—|o0047
D [ 005 015 [ 0.002 | 0.006
DETAILE F | 050 [ 075 [ 0020 [ 0.030
G 0.65 BSC 0.026 BSC
-~ H [ 027 | 037 [ 0011 [ 0.015
J | 009 | 020 0004 | 0.008
J1| 009 | 016 | 0.004 | 0.006
K | 019 | 030 [ 0.007 | 0.012
K Ki| 019 | 0.25 | 0.007 | 0.010
L 7.60 BSC 0.299 BSC
L —TI K1 |= m| o0°] 8°| o0°] 8°
N
Ji N /A\
4
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CASE 948P-01
ISSUE A

10X K
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IDENT
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N
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DETAIL E

SECTION N-N

CASERM

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

6. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS INCHES
| DIM|[ MIN | MAX | MIN | MAX
290 | 310 [ 0114 | 0122
290 | 310 [ 0114 | 0122
- [ 110 [ --— [ 0043
005 | 015 | 0.002 | 0.006
040 | 070 [ 0.016 [ 0.028
0.50 BSC 0.020 BSC
045 | 055 | 0.018 | 0.022
013 | 023 [ 0.005 | 0.009
013 | 018 [ 0.005 | 0.007
015 | 030 [ 0.006 | 0.012
015 | 025 | 0.006 | 0.010
4.90 BSC 0193 BSC
0°] 5° 0°] 5°

= |2 xS |- |x|o|n(o|o|w|>

|]0.15 (0.006) T

TSSOP-8
Micro8
CASE 948R-02
ISSUE A

8x KREF
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LELE
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DETAIL E
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PLANE
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DETAIL E
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH. PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

6. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS INCHES
| DM[ MIN | MAX | MIN | MAX
A | 290 | 310 | 0.114 | 0122
B | 290 | 310 | 0114 | 0.122
C | 080 | 1.10 | 0,031 | 0.043
D | 005 | 015 0.002 | 0.006
F | 040 | 070 | 0.016 | 0,028

G 0.65 BSC 0.026 BSC
K | 025 | 040 | 0.010 | 0.016

L 4.90 BSC 0193 BSC
M 0°] 6° 0° [ s6°
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TSSOP-8
CASE 948S-01
ISSUE B

8x KREF

|€] 0.10 0009 ®|T[U ®[VE|
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B n el
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SECTION N-N
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DETAIL E
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH. PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

6. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A 2.90 3.10 | 0.114 | 0.122
B 4.30 4.50 | 0.169 | 0.177
c — 1.10 --- | 0.043
D 0.05 0.15 | 0.002 | 0.006
F 0.50 0.70 | 0.020 | 0.028
G 0.65 BSC 0.026 BSC
J 0.09 020 | 0.004 | 0.008
J1 0.09 0.16 | 0.004 | 0.006
K 0.19 0.30 | 0.007 | 0.012
K1 0.19 025 | 0.007 | 0.010
L 6.40 BSC 0.252 BSC
m 0° 8° 0° 8°
P == 220 --- | 0.087
P1 == 3.20 --- | 0.126
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TSSOP-24
CASE 948AA-01
ISSUE O
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DETAILA

w N

CASERM

NOTES

. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994.

. DIMENSIONS IN MILLIMETERS.

. DIMENSION b DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE

+
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—=1
—=1

o

Sl oi000

DETAIL P

VIEW P
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PIN ONE — | Y DAMBAR PROTRUSION SHALL BE
LOCATION 0.08 MM TOTAL IN EXCESS OF THE “b”
\ l DIMENSION AT MAXIMUM MATERIAL
\\ CONDITION.
4. DATUMS A AND B TO BE DETERMINED
2X “““““““”““”“““_‘_ AT DATUM PLANE H.
™[ 0.20 |C|B[A| 1 14
MILLIMETERS
DIM[ MIN | MAX
Al ———[120
0.05 A2 A1 005 | 0.15
B ) N A2 [ 080 | 1.05
o] o0 ¢ i 010 025
) l b1 | 019 | 0.25
* A c [ 009 | 0.20
SEATING X c1| 009 | 0.16
PLANE D | 960 | 9.80
E | 6.40BSC
28X b -—— A1 E1| 430 | 450
e | 065BSC
02 L[ 045075
L1| 1.00 REF
H] R | 0.09
R1| 009 [ ——
s 020 | ——-
‘* (b) ﬂ * R 01| o°] 8°
02 12 °REF
A GAUGE PLANE 03| 12°REF
c | ~ ci /
f . (U)ﬁ
SECTION A-A 03
DETAIL A
EIAJ-14
CASE 965-01
ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
[;-I m [LI m m m m — 2. CONTROLLING DIMENSION: MILLIMETER.
il NEQi0E Qi il Jils Le * 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
L L FLASH OR PROTRUSIONS AND ARE MEASURED
' Q, AT THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)

PER SIDE.

4. TERMINAL NUMBERS ARE SHOWN FOR
REFERENGE ONLY.

5. THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 (0.018).

MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A —— 2.05 --—- | 0.081
Ay 0.05 0.20 | 0.002 | 0.008
b 0.35 0.50 | 0.014 | 0.020
c 0.18 0.27 | 0.007 | 0.011
D 9.90 | 10.50 | 0.390 | 0.413
E 5.10 545 | 0201 | 0.215

e 1.27 BSC 0.050 BSC
He 7.40 820 | 0.291 | 0.323
L 0.50 0.85 | 0.020 | 0.033
Lg 1.10 1.50 | 0.043 | 0.059
M 0° | 10° 0° | 10°
Q4 0.70 0.90 | 0.028 | 0.035
Z - 1.42 --- | 0.056




CASERM

EIAJ-16
CASE 966-01
ISSUE A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
| 2. CONTROLLING DIMENSION: MILLIMETER.
— 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
H I-E FLASH OR PROTRUSIONS AND ARE MEASURED
| ' _f 01 AT THE PARTING LINE. MOLD FLASH OR

H=—
H=—
-1
lt—

PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.
+ E Hg Me 4. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.
5. THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
—>| L |<— DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DETAIL P DIMENSION AT MAXIMUM MATERIAL CONDITION.
|<— 4 DAMBAR CANNOT BE LOCATED ON THE LOWER
D RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

VIEW P

‘EL,I |‘_ MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX
— 2.05 --- | 0.081
0.05 0.20 | 0.002 | 0.008
0.35 0.50 | 0.014 | 0.020
0.18 0.27 | 0.007 | 0.011
9.90 | 10.50 | 0.390 | 0.413
5.10 5.45 | 0.201 | 0.215

1.27 BSC 0.050 BSC
7.40 820 | 0.291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
0° | 10° 0°] 10°
0.70 0.90 | 0.028 | 0.035
e 0.78 --- | 0.031

—

=
—E=1t
—E=1t
—E=1t
_E_--
=
—E=1t
s

o | B>

—{l<—b
[[o13009® ] —2[010(0.004)

m

m

N|o=|r|r|Xle mo|e

EIAJ-20
CASE 967-01
ISSUE A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
. CONTROLLING DIMENSION: MILLIMETER.
Lo _ . DIMENSIONS D AND E DO NOT INCLUDE MOLD
il |
T

w

FLASH OR PROTRUSIONS AND ARE MEASURED

=
=
=
E—
E—
=

L
E AT THE PARTING LINE. MOLD FLASH OR
01 PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
E

PER SIDE.
. TERMINAL NUMBERS ARE SHOWN FOR

—>
~

[

L

|l| |l| DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
110V TOTAL IN EXCESS OF THE LEAD WIDTH

(. DIMENSION AT MAXIMUM MATERIAL CONDITION.

|<—Z DETAIL P DAMBAR CANNOT BE LOCATED ON THE LOWER

RADIUS OR THE FOOT. MINIMUM SPACE
I D BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 (0.018).

A VIEW P. MILLIMETERS INCHES
[~ . | D [ WIN_ | WAX | WIN | WAX
; 2,05 0.081

0_(_); 0.20 0(;6; 0.008
0.35 0.50 | 0.014 [ 0.020

—{}—0» 1
] 0.13(0.005 @ (0] 010 (0.004)

o
M REFERENCE ONLY.
i . THE LEAD WIDTH DIMENSION (b) DOES NOT
} INCLUDE DAMBAR PROTRUSION. ALLOWABLE
—>| L |<—

o | B>

0.18 0.27 | 0.007 | 0.011
12.35 | 12.80 | 0.486 | 0.504
5.10 5.45 | 0201 | 0.215
1.27 BSC 0.050 BSC
7.40 820 | 0.291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
0°] 10° 0°] 10°
0.70 0.90 | 0.028 | 0.035
- 0.81 --- | 0.032

e

m

m

N|o=|r|r|T|e mo|e
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SOEIAJ-8
CASE 968-01
ISSUE O

NOTES:
8 5 Lg 1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
_F 2. CONTROLLING DIMENSION: MILLIMETER
Q1 3. DIMENSION D AND E DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS AND ARE MEASURED AT
THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.
. 4. TERMINAL NUMBERS ARE SHOWN FOR
M REFERENCE ONLY.
{ 5. THE LEAD WIDTH DIMENSION (b) DOES NOT
" INCLUDE DAMBAR PROTUSION. ALLOWABLE
1\/ (oS |__>| DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DETAIL P DAMBAR CANNOT BE LOCATED ON THE LOWER
D RADIUS OR THE FOOT MINIMUM SPACE BETWEEN
PROTRUSIONS AND ADJACENT LEAD TO BE 0.46
(0.018).

m
I
m

— > @ le— MILLIMETERS INCHES

[ 5 L e s o i o
_ —

< 505 o ooz oo
il IR N W )
b L— ‘jf \\\ """" /’/ c]

0.35 0.50 | 0.014 | 0.020
0.13 (0.005) W
@] ©[0.10 (0.004)

\
J
o'/‘
=]
=

ey

0.18 0.27 | 0.007 | 0.011
5.10 5.50 | 0.201 | 0.217
5.10 545 | 0201 | 0.215
1.27 BSC 0.050 BSC
7.40 820 | 0.291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
0° 10° 0° 10°
0.70 0.90 | 0.028 | 0.035
— 0.94 -—- | 0.037

A

m

m

s

N |O|= || |X(e MO|o |o|>(>

ChipFET LEADLESS
CASE 1206A-03  ores.

ISSUE J 1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
. MOLD GATE BURRS SHALL NOT EXCEED 0.13 MM PER SIDE.
. LEADFRAME TO MOLDED BODY OFFSET IN HORIZONTAL
AND VERTICAL SHALL NOT EXCEED 0.08 MM.

» W

5. DIMENSIONS A AND B EXCLUSIVE OF MOLD GATE BURRS.
6. NO MOLD FLASH ALLOWED ON THE TOP AND BOTTOM LEAD
SURFACE.
MILLIMETERS INCHES
DIM | MIN NOM | MAX MIN NOM [ MAX
A | 1.00 1.05 1.10 0.039 | 0.041 | 0.043
b 0.25 0.30 0.35 0.010 | 0.012 | 0.014
c 0.10 0.15 0.20 0.004 | 0.006 | 0.008
D [ 295 3.05 3.10 0116 | 0120 | 0.422
E 1.55 1.65 1.70 0.061 | 0.065 | 0.067
e 0.65 BSC 0.025 BSC
el 0.55 BSC 0.022 BSC
* L 028 | 035 [ 042 0.011 | 0014 [ 0.017
HE | 180 | 190 [ 200 0.071 | 0.075 | 0.079
A 0 5° NOM 5° NOM
L 1 1 1 1 1 1 1 1 1 | +
O 0.05(0.002)
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5: STYLE 6:
PIN 1. DRAIN PIN 1. SOURCE 1 PIN 1. ANODE PIN 1. COLLECTOR PIN1. ANODE  PIN 1. ANODE
2. DRAIN 2. GATE 1 2. ANODE 2. COLLECTOR 2. ANODE 2. DRAIN
3. DRAIN 3. SOURCE 2 3. SOURCE 3. COLLECTOR 3. DRAIN 3. DRAIN
4. GATE 4. GATE 2 4. GATE 4. BASE 4. DRAIN 4. GATE
5. SOURCE 5. DRAIN 2 5. DRAIN 5. EMITTER 5. SOURCE 5. SOURCE
6. DRAIN 6. DRAIN 2 6. DRAIN 6. COLLECTOR 6. GATE 6. DRAIN
7. DRAIN 7. DRAIN 1 7. CATHODE 7. COLLECTOR 7. CATHODE 7. DRAIN
8. DRAIN 8. DRAIN 1 8. CATHODE 8. COLLECTOR 8. CATHODE 8. CATHODE / DRAIN

SOLDERING FOOTPRINTS*
(Please see official case outline for soldering footprint options)
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SOT23-5
CASE 1212-01
ISSUE O

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES

D— PER ASME Y14.5M, 1994.
B] = l<—A1 3. DATUM C IS A SEATING PLANE.
H MILLIMETERS
5 DIM[ MIN [ mAX
E ¢ 12 3 I L Al 0.00 0.10
______ A2 [ 1.00 [ 130
tF tF tF L E1 B | 030 ] 050
[ c _,I c| o010 025
L1 B sx D | 280 | 300
Cc E [ 250 [ 310
|€B|0.10@|C|B©|A©| C] E1 | 150 | 1.80
e 0.95 BSC
el el 1.90 BSC
L 02 [ -——-
L] 045 | 075
SOT-89
CASE 1213-02
ISSUE C
NOTES:
<~ > C f=— 1. DIMENSIONING AND TOLERANCING PER ANSI
-~ J Y14.5M, 1982.
F 2. CONTROLLING DIMENSION: MILLIMETERS
3. 1213-01 OBSOLETE, NEW STANDARD 1213-02.
MILLIMETERS INCHES
DiM[| MmN | MAX | MIN | MAX
L [-B-] A | 440 | 460 | 0173 | 0.181
_L ) B | 240 | 260 | 0.094 | 0.102
t c | 140 | 160 | 0.055 | 0.063
y K U : U D | 037 | 057 | 0015 | 0.022
f i D E | 03 [ 052 0013 [ 0.020
SEATING F | 150 [ 1.83 | 0.059 [ 0.072
|€l}|0.10 @|T| B@|A®| -T-] PLANE G | 150BSC 0.059BSC
H 3.00BSC 0.118 BSC
J | 030 ] 050 0012 [ 0.020
G E 2pL K| 08 | ——-]0031 | -
—> |©[010 @ [T[BO[AG | I 7 B X
—» H |

http://onsemi.com
254



LASER MARK FOR PIN 1
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$ @ 010 |Z

144-BGA
CASE 1242-01
ISSUE O

DETAILK

CASERM

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.
DIMENSION b IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER, PARALLEL TO DATUM
PLANE Z.

A DATUM Z (SEATING PLANE) IS DEFINED BY THE
SPHERICAL CROWNS OF THE SOLDER BALLS.
PARALLELISM MEASUREMENT SHALL EXCLUDE
ANY EFFECT OF MARK ON TOP SURFACE OF
PACKAGE.

MILLIMETERS
| DIM[ MIN | MAX
A| 125 | 160
Al | 020 | 034

A2 1.16 REF
b | 030 [ 050
D 11.00 BSC
E 11.00 BSC
e 0.80 BSC
s 0.40BSC

DETAILK
ROTATED 90 ° CLOCKWISE
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Section 3

Thermal Considerations
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Basic Semiconductor Thermal Measurement

Gary E. Dashney
ON Semiconductor
Phoenix, Arizona

INTRODUCTION

This paper will provide the reader with a basic
understanding of power semiconductor thermal parameters,
how they are measured, and how they are used. With this
knowledge, the reader will be able to better describe power
semiconductors and answer many common questions
relating to their power handling capability.

This paper will cover the following key topics.

Understanding basic semiconductor thermal parameters
Semiconductor thermal test equipment

Thermal parameter test procedures

Using thermal parameters to solve often asked thermal
questions

Understanding Basic Semiconductor
Thermal Parameters

Heat flows from a higher to a lower temperature region.
The quantity that resists or impedes this flow of heat energy
is called thermal resistance or thermal impedance.

When the quantity of heat being generated by a device is
equal to the quantity of heat being removed from it, a steady
state condition is achieved.

HEAT FLOW Ty

Y Ta

To describe the thermal capability of a device, several key
parameters and terms are used. They describe the steady
state thermal capability of a power semiconductor device.

Key Parameters, Terms, and Definitions

Ty = junction temperature
Tc = case temperature
Ta = ambient temperature
TSP = Temperature Sensitive Parameter
TR = reference temperature (i.e., case or ambient)
Rihjr = junction—to-reference thermal resistance
Ripjc = junction—to—case thermal resistance
Rihja = junction—to—ambient thermal resistance
Rinjr(t) = junction—to—reference transient thermal resistance
Pp = power dissipation
The thermal behavior of a device can be described, for

practical purposes, by an electrical equivalent circuit. This
circuit consists of a resistor—capacitor network as shown.

IC1

R1

AYl
PAl

Heat generated in a device’s junction flows from a higher
temperature region through each resistor-capacitor pair
to a lower temperature region.

Figure 1. Thermal Electrical Equivalent Circuit

Resistors R1, R2, and R3 are all analogous to individual
thermal resistance, or quantities that impede heat flow.
Resistor R1 is the thermal resistance from the device’s
junction to its die-bond. Resistor R2 is the thermal
resistance from the die—bond to the device’s case. Resistor
R3 is the thermal resistance from the device’s case to
ambient. The thermal resistance from the junction to some
reference point is equal to the sum of the individual resistors
between the two points. For instance, the thermal resistance

Ripjc from junction—to-case is equal to the sum of resistors
R1 and R2. The thermal resistance Ry, from
junction—to—ambient, therefore, is equal to the sum of
resistors R1, R2 and R3.

The capacitors shown help model the transient thermal
response of the circuit. When heat is instantaneously applied
and or generated, there is a charging effect that takes place.
This response follows an RC time constant determined by
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the resistor—capacitor thermal network. Thermal resistance,
at a given time, is called transient thermal resistance, Ripir(t).

To further understand transient thermal response, refer to
ON Semiconductor Application Note AN569, “Transient
Thermal Resistance — General Data And Its Use.” [4] A
detailed discussion of this will not be included here.

Using the key parameters and terms shown earlier, only a
few equations are necessary to solve often asked thermal
questions.

Ripjr = (Ty - Tr) / power @)
Pp = (max. device temp. — TR) / Renjr @)
Ty =Pp * Ryjr + Tr 3)

Semiconductor Thermal Test Equipment

The procedure used determines the test equipment needed
for measurement. Below you will find the equipment used
for both a manual and an automated approach to thermal
measurement.

Manual Technique:

Power supply  (supplies power to the device under test)
Thermocouple (measures Tg)

Multimeter (measures current and voltage)

Heat exchanger (needed to mount device to and remove
heat)
Chiller (needed to remove heat from device)

Test fixture (provides power and sampling pulse train)

Automated Systems Available:
Analysis Tech (Phase 6, 7, 8, and 9)
Sage (Star 150)
TESEC (DV240)
The automated systems shown above each provide
different levels of automation. Analysis Tech has the most

complete automation and TESEC the least. One nice feature
of the Analysis Tech system is that it will output the 3

resistor—capacitor values for the electrical equivalent
circuit.

These values are very useful for modeling the thermal
effects in computer simulation software such as SPICE. The
level of automation you need depends both on your thermal
measurement goals and available budget.

The main advantages of an automated approach are;

Ease of use

Less operator dependence on measurement
Consistency

Accuracy

System network capability for data transfer

Thermal Parameter Test Procedure

The basic procedure for measuring thermal parameters is
as follows.
1. Calibrate the TSP (Temperature Sensitive Parameter).
Apply continuous power and TSP sampling pulses.
Measure Ty, TR, and applied test power.
Calculate thermal resistance, Rihj(r), and Maximum
Power, Pp.

2.
3,
4.

Calibrating the TSP, Temperature Sensitive Parameter

Since it is basically impossible to put a physical
thermometer onto a device’s junction to measure its
temperature while under power, we must find another
approach. Fortunately, we can use the device’s forward
junction voltage to tell us its temperature. The forward
voltage drop of a diode’s pn junction has a very linear
relationship with temperature. We can use this relationship
to tell us what the junction temperature is under any power
condition.

To determine the actual voltage temperature relationship
of a TSP for a given device, simply calibrate the TSP at a
constant sense current over temperature as shown in
Figure 2. The TSP sense current used should be small so as
to not cause additional heating during calibration.
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The forward voltage drop of a MOSFET body diode decreases linearly over temperature at
rate of about 2 millivolts per degree Celsius when measured at a sense current of 10ma.

Figure 2. Typical Temperature Calibration Curve for a TMOS™ body diode.
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Other device electrical parameters have similar linear
relationships to temperature as well. The following are
several other temperature sensitive parameters used in the
industry to determine a device’s junction temperature.

Common TSP: Device Type:
VTH, VDS(on)> RDS(on) MOSFET
V1H, VCE(s) IGBT
VBE, VCE(s) Bipolar
Vr Diode

Make sure to develop the actual electrical to thermal
correlation of the TSP and check it for linearity prior to its
use. The linearity of this parameter is critical for accurate
thermal measurement.

CASERM

2. Applying Continuous Power and TSP Sampling Pulses

With a properly chosen and calibrated TSP, we can now
provide test signals to the device and make thermal
measurements.

We begin by applying a continuous power of known
current and voltage to the device. A continuous train of
sampling pulses monitors the TSP, and thus the junction
temperature. The TSP sampling pulse must provide a sense
current equal to that used during calibration. While
monitoring the TSP, adjust the applied power so as to insure
a sufficient rise in Ty. Adjusting the applied power to achieve
a Ty rise of about 100° above the reference temperature will
generate enough temperature delta to insure good
measurement resolution.

Vbs

80 ms

ov

\

80 us SAMPLE

A continuous pulse train consisting of an 80 ms power pulse followed by an 80 us diode sample
is used to apply both power to the device as well as a sample pulse for TSP measurement.

Figure 3. Example of a power and sample pulse train during Ryjc measurement of a TMOS device.

The TSP sample time must be very short so as to not allow
for any appreciable cooling of the junction prior to
re—applying power. The power and sample pulse train shown
in Figure 3 has a duty cycle of 99.9% which for all practical
purposes is considered continuous power.

Obviously, with this much power being applied to the
device under test, the device’s case will get very hot. To
keep the device cool while under test, we need to mount it
to a heat sink of some sort. A heat exchanger with chilled
water flowing through it provides a good heat sink. In this
way, we can keep the device’s case temperature down (i.e.,
near 25°C) and maintain good measurement resolution
(i.e., large temperature delta between the junction and
reference location).

3. Measuring Tj, T, and Applied Power

After Ty has stabilized, we must record its value along
with the reference temperature, TR, and applied power. To
calculate the devices maximum power rating, Pp, and
thermal resistance, Rypj, we need to have these
measurements.

The devices junction temperature, Ty, is taken from the
TSP electrical measurement. With the correlation between
the TSP electrical measurement and temperature already
established, determining Tj is pretty much straight forward.

A thermocouple placed at the reference location measures
the reference temperature, Tr. Most power semiconductor
manufacture’s use the devices’ case, however, the lead,
ambient, or all three can be used as reference locations.

Key elements to insure accurate reference temperature
measurement are:
¢ Good thermocouple to reference contact
e Consistent thermocouple placement location

The reference thermocouple needs to make a good thermal
contact to its reference location. This applies to reference
locations other than ambient. Without a good thermal contact,
measurement error will occur. To improve this contact, use
both thermal grease and device clamping pressure as
suggested.

Use thermal grease to insure good thermal conductivity
and to eliminate air gaps. Applying thermal grease between
the device and the heat sink used to keep the case
temperature near 25°C will help in two ways. First, it will
help keep the case temperature down during measurement
by improving the thermal contact to the heat sink. Second,
it will also improve the thermocouple to case contact as well.
As stated earlier, the case is usually used as the reference
location for thermal measurements. Thermal grease helps to
maintain good thermal contact and insure measurement
accuracy.
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Applying about 40 b of force (85 to 90 PSI) between the
thermocouple and the reference location (i.e., device’s case)
also improves the thermal contact as shown in Figure 4. The
application of pressure to the device seems to smooth out
thermal grease thickness variations and eliminate air gaps at
the contact interface.

Taking these precautions into consideration will help
insure a good thermal contact to the reference location
surface (i.e., device case).

4.5

3.5

25

Rnjc (TYPICAL)

1.5

05

10 20 30

40 50 60 70

FORCE (lbs)

The value of measured thermal resistance drops and becomes consistent at about 40 Ib. of clamp force
(85-90 PSI) insuring good thermal contact between the thermal couple and the devices case. [1]

Figure 4. Rypjc vs. Clamp Force for a ON Semiconductor MJF10012
TO-218 Fullpak device with uncontrolled thermal grease thickness.

The reference thermocouple needs to be placed at the
same location for every device. Any change in the
placement of this thermocouple will result in error or at the
very least inconsistencies between measurements. A
different thermal resistance exists between the junction and
the location of each thermocouple placement. Usually for
the best readings, the reference thermocouple should be
placed at the hottest location on the package (i.e. for
TO-220 devices, at the center of the die on the back side of
the devices metal case). In any event, to be accurate and
consistent, always place the reference thermocouple in the
same location for each device measured.

4. Calculating Thermal Resistance, Ryj(y), and Maximum

Power, Pp

We can use equations (1) and (2) presented earlier, along
with our measurements, to calculate the devices thermal
resistance and maximum power capability.

Assuming we measured the following; Tj 100°C,
applied test power = 50 W, T¢ = 25°C, and maximum device

temperature rating = 150°C, we use equation (1) to calculate
Rinje-
Rihje = (100 - 25)/50
= 1.5°C/W (measured value)

Most manufacturer’s will guardband the measured Rhjr
reading to establish their device limits. This helps take into
consideration all of the variables involved which cause
inconsistencies in readings. A guardband of 25% for thermal
measurements is considered good practice.

Multiplying the measured thermal resistance from above
by 1.25 to guardband it by 25%, we get the following
specified Repjc-

Ripjc = 1.5*%1.25
= 1.9°C/W (manufacturer’s guaranteed limit)

As shown in the Figure 5, the thermal resistance from
junction to case is largely dependent on the die size of the
device. This implies that silicon has a much larger thermal
resistance, or opposition to heat flow, than that of the copper
header to which it is bonded to.
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Figure 5. Rypjc Vvs. die size for TMOS® devices in TO-220, D2PAK, DPAK & TO-247 Packages.

To determine a devices power handling capability, Pp, we
use the specified Ryp;jc taken from above along with equation
2.

Pp = (150 - 25)/1.9
= 66 W (manufacturer’s guaranteed limit)

Using Thermal Parameters to Solve Often Asked
Thermal Questions

One can use measured or specified thermal parameters to
solve many common questions asked about power
semiconductor devices. The two examples shown below use
thermal parameters to solve frequently asked questions.

Example #1
Calculate the device’s junction temperature: Using
equation (3) with a known Rgyyje of 1.25°C/W, case
temperature of 85°C, and applied power of 35 W.
Ty=35*%125+85

=128.8°C

Example #2
Calculate the power handling capability : Using equation
(2) with a known Rgjc of 1.0°C/W, a starting case
temperature of 75°C and a maximum rated Ty of 150°C.
Pp = (150 - 75)/1.0
=75W

SUMMARY

This paper presents a description of basic semiconductor
thermal measurement as well as the use of thermal data in
real world examples. Included are terms, definitions,
equations and test equipment required. This provides the
reader with information useful in answering many common
questions regarding the basic thermal capabilities of power
semiconductor devices.
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Integrated Circuit Package Thermal Management

Circuit performance and long—term circuit reliability are
affected by die temperature. Normally, both are improved by
keeping the IC junction temperatures low.

Electrical power dissipated in any integrated circuit is a
source of heat. This heat source increases the temperature of
the die relative to some reference point, normally the
ambient temperature of 25°C in still air. The temperature
increase, then, depends on the amount of power dissipated
in the circuit and on the net thermal resistance between the
heat source and the reference point.

The temperature at the junction is a function of the
packaging and mounting system’s ability to remove heat
generated in the circuit — from the junction region to the
ambient environment. The basic formula (a) for converting
power dissipation to estimated junction temperature is:

Pp = calculated maximum power dissipation
including effects of external loads (see
Power Dissipation in section III).

05 = average thermal resistance, junction to case

Oca = average thermal resistance, case to ambient

0ja = average thermal resistance, junction to

ambient

This ON Semiconductor recommended formula has been
approved by RADC and DESC for calculating a “practical”
maximum  operating  junction  temperature  for
MIL-M-38510(JAN) MECL 10K devices.

Only two terms on the right side of equation (1) can be
varied by the user — the ambient temperature, and the device
case—to—ambient thermal resistance, Oca. (To some extent
the device power dissipation can be also controlled, but

Ty = Ta + Pp(Byc + Oca) 1) under recommended use the VEg supply and loading dictate
or a fixed power dissipation.) Both system air flow and the
Ty = Ta + Pp(64) ) package mounting technique affect the Oca thermal
where resistance term. Oyc is essentially independent of air flow
. . . and external mounting method, but is sensitive to package
Ty = maximum junction temperature . . . .
. . material, die bonding method, and die area.
Ta = maximum ambient temperature
Table 1. Thermal Resistance Values for Standard MECL I/C Packages
Thermal Resistance in Still Air
Package Description CATN 04c
(°C/Watt) (°C/Watt)
No. Body Body Body Die Die Area | Flag Area
Leads Style Material WxL Bond (Sq. Mils) | (Sq. Mils) | Avg. Max. Avg. Max.
8 DIL EPOXY 1/4”%3/8” EPOXY 2496 8100 102 133 50 80
8 DIL ALUMINA 1/4”%3/8” SILVER/GLASS 2496 N/A 140 182 35 56
14 DIL EPOXY 1/4”%3/4” EPOXY 4096 6400 84 109 38 61
14 DIL ALUMINA 1/4”%3/4” SILVER/GLASS 4096 N/A 100 130 25 40
16 DIL EPOXY 1/4”%3/4” EPOXY 4096 12100 70 91 34 54
16 DIL ALUMINA 1/4”%3/4” SILVER/GLASS 4096 N/A 100 130 25 40
20 PLCC EPOXY 0.35"x0.35” EPOXY 4096 14,400 74 82 N/A (6) | N/A (6)
24 DIL (4) EPOXY 1/27x1-1/4" EPOXY 8192 22500 67 87 31 50
24 DIL (5) ALUMINA 1/2"x1-1/4" SILVER/GLASS 8192 N/A 50 65 10 16
28 PLCC EPOXY 0.45”x0.45” EPOXY 7134 28,900 65 68 N/A (6) | N/A (6)
NOTES:

1. All plastic packages use copper lead frames — ceramic packages use alloy 42 frames.

2. Body style DIL is “Dual-In-Line.”
3. Standard Mounting Methods:

a. Dual-In-Line In Socket or P/C board with no contact between bottom of package and socket or P/C board.
b. PLCC packages solder attached to traces on 2.24” x 2.24” x 0.062” FR4 type glass epoxy board with 1 0z./S.F. copper (solder coated)

mounted to tester with 3 leads of 24 gauge copper wire.
4. Case Outline 649
5. Case Outline 623
6.0, = 0 cPA
e [© JA Pp

Tc = Case Temperature (determined by thermocouple)
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For applications where the case is held at essentially a
fixed temperature by mounting on a large or
temperature—controlled heatsink, the estimated junction
temperature is calculated by:

Ty =Tc + Pp (850) ®)
where Tc = maximum case temperature and the other
parameters are as previously defined.

The maximum and average thermal resistance values
for standard MECL IC packages are given in Table 1. In ,
this basic data is converted into graphs showing the
maximum power dissipation allowable at various ambient
temperatures (still air) for circuits mounted in the different
packages, taking into account the maximum permissible
operating junction temperature for long term life (=
100,000 hours for ceramic packages).

AIR FLOW

The effect of air flow over the packages on 0y (due to a
decrease in Oca) is illustrated in the graphs of Figure 6
through Figure 8. This air flow reduces the thermal
resistance of the package, therefore permitting a
corresponding increase in power dissipation without
exceeding the maximum permissible operating junction
temperature.

CASERM

As an example of the use of the information above, the
maximum junction temperature for a 16 lead ceramic
dual-in-line packaged MECL 10K quad OR/NOR gate
(MC10101L) loaded with four 50 ohm loads can be
calculated. Maximum total power dissipation (including 4
output loads) for this quad gate is 195 mW. Assume for this
thermal study that air flow is 500 linear feet per minute.
From Figure 9, 0ja is 50°C/W. With Ta (air flow
temperature at the device) equal to 25°C, the following
maximum junction temperature results:

Ty =Pp (6j4) + Ta
Ty = (0.195 W) (50°C/W) + 25°C = 34.8°C

Under the above operating conditions, the MECL 10K
quad gate has its junction elevated above ambient
temperature by only 9.8°C.

Even though different device types mounted on a printed
circuit board may each have different power dissipations, all
will have the same input and output levels provided that each
is subject to identical air flow and the same ambient air
temperature. This eases design, since the only change in
levels between devices is due to the increase in ambient
temperatures as the air passes over the devices, or
differences in ambient temperature between two devices.
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Table 2. Thermal Gradient of Junction Temperature
(16—Pin MECL Dual-In-Line Package)

Power Dissipation Junction Temperature Gradient
(mW) (°C/Package)
200 0.4
250 0.5
300 0.63
400 0.88

Devices mounted on 0.062” PC board with Z axis spacing 0.5”. Air flow is
500 Ifpm along the Z axis.

The majority of MECL 10H, MECL 10K, and MECL III
users employ some form of air—flow cooling. As air passes
over each device on a printed circuit board, it absorbs heat
from each package. This heat gradient from the first package
to the last package is a function of the air flow rate and
individual package dissipations. Table 2 provides gradient
data at power levels of 200 mW, 250 mW, 300 mW, and 400
mW with an air flow rate of 500 Ifpm. These figures show
the proportionate increase in the junction temperature of
each dual-in-line package as the air passes over each

device. For higher rates of air flow the change in junction
temperature from package to package down the airstream
will be lower due to greater cooling.

OPTIMIZING THE LONG TERM RELIABILITY OF
PLASTIC PACKAGES

Todays plastic integrated circuit packages are as reliable
as ceramic packages under most environmental conditions.
However when the ultimate in system reliability is required,
thermal management must be considered as a prime system
design goal.

Modern plastic package assembly technology utilizes
gold wire bonded to aluminum bonding pads throughout the
electronics industry. When exposed to high temperatures for
protracted periods of time an intermetallic compound can
form in the bond area resulting in high impedance contacts
and degradation of device performance. Since the formation
of intermetallic compounds is directly related to device
junction temperature, it is incumbent on the designer to
determine that the device junction temperatures are
consistent with system reliability goals.
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Predicting Bond Failure Time:

Based on the results of almost ten (10) years of +125°C
operating life testing, a special arrhenius equation has been
developed to show the relationship between junction
temperature and reliability.

)T = (6376 x 108 [ 11554.267
273.15 + Ty
Where:T = Time in hours to 0.1% bond failure (1
failure per 1,000 bonds).
Ty = Device junction temperature, °C.
And:
(2) TJ =Tp+ PDGJA =Tp + ATJ
Where:T; = Device junction temperature, °C.
Tao = Ambient temperature, °C.
Pp = Device power dissipation in watts.
0jo = Device thermal resistance, junction to air,
°C/Watt.
ATy = Increase in junction temperature due to
on—chip power dissipation.
Table 3 shows the relationship between junction
temperature, and continuous operating time to 0.1% bond

failure, (1 failure per 1,000 bonds).

CASERM

Table 3. Device Junction Temperature versus Time to
0.1% Bond Failures

Junction Temp °C Time, Hours Time, Years
80 1,032,200 117.8
90 419,300 47.9
100 178,700 20.4
110 79,600 9.4
120 37,000 4.2
130 17,800 2.0
140 8,900 1.0

Table 3 is graphically illustrated in Figure 12 which shows
that the reliability for plastic and ceramic devices are the
same until elevated junction temperatures induces
intermetallic failures in plastic devices. Early and mid-life
failure rates of plastic devices are not effected by this
intermetallic mechanism.
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= UNTIL INTERMETALLICS OCCUR
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Figure 12. Failure Rate versus Time
Junction Temperature
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MECL Junction Temperatures:

Power levels have been calculated for a number of MECL
10K and MECL 10H devices in 20 pin plastic leaded chip
carriers and translated to the resulting increase of junction
temperature (ATy) for still air and moving air at 500 LFPM
using equation 2 and are shown in Table 4.

Table 4. Increase in Junction Temperature Due to |/C
Power Dissipation.
20 Pin Plastic Leaded Chip Carrier

MECL 10K ATy, °C MECL 10H ATy, °C
Device ATy, °C 500 Device ATy, °C 500
Type Still Air LFPM Type Still Air LFPM
Air Air
MC10101 21.8 141 MC10HO016 48.0 30.0
MC10102 17.6 1.4 MC10H100 16.6 10.8
MC10103 17.6 1.4 MC10H101 221 14.5
MC10104 20.8 13.4 MC10H102 18.0 1.8
MC10105 17.2 1.2 MC10H103 18.0 11.8
MC10106 13.0 8.4 MC10H104 21.0 135
MC10107 19.8 12.8 MC10H105 17.8 1.7
MC10109 1.7 7.7 MC10H106 13.2 8.7
MC10110 24.7 16.1 MC10H107 20.0 12.9
MC10111 24.7 16.1 MC10H109 1.9 7.8
MC10113 222 14.3 MC10H113 22.8 14.8
MC10114 22,6 14.6 MC10H115 16.7 10.9
MC10115 16.7 10.9 MC10H116 17.8 1.7
MC10116 17.2 111 MC10H117 16.7 11.0
MC10117 16.2 10.5 MC10H121 13.9 9.1
MC10121 13.5 8.5 MC10H123 23.1 15.0
MC10123 37.6 24.0 MC10H124 44.2 28.4
MC10124 42.9 27.3 MC10H125 - -
MC10125 - - MC10H130 28.2 18.2
MC10131 26.9 171 MC10H135 33.2 21.4
MC10133 34.4 21.9 MC10H136 61.7 38.5
MC10134 27.0 17.2 MC10H141 44.3 28.0
MC10135 31.9 20.3 MC10H158 25.3 16.4
MC10136 52.3 32.6 MC10H159 27.3 17.7
MC10138 37.0 23.2 MC10H160 32.1 20.5
MC10141 42.7 26.7 MC10H161 415 26.7
MC10153 34.4 21.9 MC10H162 415 26.7
MC10158 23.9 15.2 MC10H164 31.9 20.6
MC10159 25.8 16.4 MC10H165 56.3 35.8
MC10160 32.0 20.4 MC10H166 44.4 28.3
MC10161 40.7 26.0 MC10H171 41.9 26.9
MC10162 40.7 26.0 MC10H172 41.9 26.9
MC10164 31.3 20.1 MC10H173 32.6 21.1
MC10165 53.7 33.6 MC10H174 325 21.0
MC10166 435 27.6 MC10H175 45.9 29.6
MC10168 34.4 21.9 MC10H176 50.9 32.3
MC10170 29.9 18.9 MC10H179 35.0 22.6
MC10171 411 26.2 MC10H180 42.4 27.2
MC10172 411 26.2 MC10H1814 64.4 38.6
MC10173 30.5 19.3 MC10H186 50.2 31.8
MC10174 31.9 20.5 MC10H188 25.8 16.7
MC10175 43.7 27.6 MC10H189 25.8 16.7
MC10176 49.6 31.3 MC10H209 18.9 125
MC10178 38.1 23.9 MC10H210 25.0 16.4
MC10186 49.6 31.1 MC10H211 25.0 16.4
MC10188 25.4 16.4 MC10H3304 65.8 36.1
MC10189 24.6 15.9 MC10H332 52.2 33.5
MC10192 67.0 43.0 MC10H334 77.8 49.3
MC10195 46.7 29.9 MC10H350 - -
MC10197 27.7 17.7 MC10H351 27.2 18.1
MC10198 21.2 13.4 MC10H352 27.2 18.1
MC10210 245 16.0 MC10H424 37.7 24.3
MC10211 24.6 16.0
MC10212 243 15.8
MC10216 241 15.6
MC10231 30.6 19.5
NOTES:
(1) All ECL outputs are loaded with a 50 Q resistor and assumed operating at 50%
duty cycle.

(2) AT, for ECL to TTL translators are excluded since the supply current to the TTL
section is dependent on frequency, duty cycle and loading.

(3) Thermal Resistance (6,4) measured with PLCC packages solder attached to
traces on 2.24” x 2.24” x 0.062” FR4 type glass epoxy board with 1 0z./sq. ft.
copper (solder-coated) mounted to tester with 3 leads of 24 gauge copper wire.

(4) 28 lead PLCC.

Case Example:

After the desired system failure rate has been established
for failure mechanisms other than intermetallics, each
plastic device in the system should be evaluated for
maximum junction temperature using Table 4. Knowing the
maximum junction temperature refer to Table 3 or Equation
1 to determine the continuous operating time required to
0.1% bond failures due to intermetallic formation. At this
time, system reliability departs from the desired value as
indicated in Figure 12.

To illustrate, assume that system ambient air temperature
is 55°C (an accepted industry standard for evaluating system
failure rates). Reference is made to Table 4 to determine the
maximum junction temperature for each device for still air
and transverse air flow of 500 LFPM.

Adding the 55°C ambient to the highest, ATy listed,
77.8°C (for the MC10H334 with no air flow), gives a
maximum junction temperature of 132.8°C. Reference to
Table 3 indicates a departure from the desired failure rate
after about 2 years of constant exposure to this junction
temperature. If 500 LFPM of air flow is utilized, maximum
junction temperature for this device is reduced to 104.3°C
for which Table 3 indicates an increased failure rate in about
15 years.

Air flow is one method of thermal management which
should be considered for system longevity. Other commonly
used methods include heat sinks for higher powered devices,
refrigerated air flow and lower density board stuffing.

The material presented here emphasizes the need to
consider thermal management as an integral part of system
design and also the tools to determine if the management
methods being considered are adequate to produce the
desired system reliability.

THERMAL EFFECTS ON NOISE MARGIN

The data sheet dc specifications for standard MECL 10K
and MECL III devices are given for an operating
temperature range from -30°C to +85°C (0° to +75°C for
MECL 10H and memories). These values are based on
having an airflow of 500 Ifpm over socket or P/C board
mounted packages with no special heatsinking (i.e.,
dual-in-line package mounted on lead seating plane with no
contact between bottom of package and socket or P/C board
and flat package mounted with bottom in direct contact with
non-metalized area of P/C board).

The designer may want to use MECL devices under
conditions other than those given above. The majority of the
low—power device types may be used without air and with
higher 6yo. However, the designer must bear in mind that
junction temperatures will be higher for higher 8;4, even
though the ambient temperature is the same. Higher junction
temperatures will cause logic levels to shift.
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As an example, a 300 mW 16 lead dual-in-line ceramic
device operated at 854 = 100°C/W (in still air) shows a
HIGH logic level shift of about 21 mV above the HIGH logic
level when operated with 500 Ifpm air flow and a 655 =
50°C/W. (Level shift = ATy x 1.4 mV/°C).

If logic levels of individual devices shift by different
amounts (depending on Pp and 6j4), noise margins are
somewhat reduced. Therefore, the system designer must lay
out his system bearing in mind that the mounting procedures
to be used should minimize thermal effects on noise margin.

The following sections on package mounting and
heatsinking are intended to provide the designer with
sufficient information to insure good noise margins and high
reliability in MECL system use.

MOUNTING AND HEATSINK SUGGESTIONS

With large high—speed logic systems, the use of multilayer
printed circuit boards is recommended to provide both a
better ground plane and a good thermal path for heat
dissipation. Also, a multilayer board allows the use of
microstrip line techniques to provide transmission line
interconnections.

Two-sided printed circuit boards may be used where
board dimensions and package count are small. If possible,
the V¢ ground plane should face the bottom of the package
to form the thermal conduction plane. If signal lines must be
placed on both sides of the board, the VEg plane may be used
as the thermal plane, and at the same time may be used as a
pseudo ground plane. The pseudo ground plane becomes the
ac ground reference under the signal lines placed on the
same side as the V¢ ground plane (now on the opposite side
of the board from the packages), thus maintaining a
microstrip signal line environment.

Two—-ounce copper P/C board is recommended for
thermal conduction and mechanical strength. Also,
mounting holes for low power devices may be countersunk
to allow the package bottom to contact the heat plane. This
technique used along with thermal paste will provide good
thermal conduction.

Printed channeling is a useful technique for conduction of
heat away from the packages when the devices are soldered
into a printed circuit board. As illustrated in Figure 13, this
heat dissipation method could also serve as VEg voltage
distribution or as a ground bus. The channels should
terminate into channel strips at each side or the rear of a
plug—in type printed circuit board. The heat can then be
removed from the circuit board, or board slide rack, by
means of wipers that come into thermal contact with the
edge channels.

CASERM

CHANNEL

WIPER

Figure 13. Channel/Wiper Heatsinking on Double Layer
Board

For operating some of the higher power device types* in
16 lead dual-in-line packages in still air, requiring 0y
<100°C/W, a suitable heatsink is the IERC
LIC-214A2WCB shown in Figure 14. This sink reduces the
still air Oy to around 55°C/W. By mounting this heatsink
directly on a copper ground plane (using silicone paste) and
passing 500 Ifpm air over the packages, 0;, is reduced to
approximately 35°C/W, permitting use at higher ambient
temperatures than +85°C (+75°C for MECL 10H memories)
or in lowering Ty for improved reliability.

It should be noted that the use of a heatsink on the top
surface of the dual-in-line package is not very effective in
lowering the 0)4. This is due to the location of the die near
the bottom surface of the package. Also, very little (< 10%)
of the internal heat is withdrawn through the package leads
due to the isolation from the ceramic by the solder glass seals
and the limited heat conduction from the die through 1.0 to
1.5 mil aluminum bonding wires.

|
| Mounting
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1 ! Retainer Clip
| >y, IERCDC
‘ 000080B

16-Pine Dual
] In-Line
Ceramic
Package

Heat Dissipator
IERC-LIC-214A2WCB
Thermal

Paste

/ Mounting
Hole

Strip
Lines

~

Multi-Layer
PC Board

Figure 14. MECL High-Power Dual-in-Line Package
Mounting Method
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Thermal Characterization of the SO-8 Package
for Power Semiconductor Applications

Kent Kime, Mike Lissy, Dave Shumate and Larry Walker
ON Semiconductor

ABSTRACT — A very up—and—coming package for
power semiconductor applications is the SO-8 (also
known in the IC world as the SOICS8) package. The purpose
of this work is to present the thermal characterization (with
emphasis on Rgpja), both measured and modeled, of this
package configured with a power transistor. The paper
presents in detail results of characterizing three different
package configurations: a) dual die, b) single large die, and
c) single small die. The dual die and single large die
configurations were used to establish the finite element
model accuracy. The model was then used to predict the
thermal performance in the untested single small die
configuration. The model predictions matched the
measured results thus validating the modeling effort.
Factors such as solder voiding, die attach technique,
junction depth, convective heat transfer coefficient and die
thickness that could affect the modeling results were
examined and their criticality assessed. As a verification to
the modeling and measurements, infrared images were also
made of the devices while under test.

INTRODUCTION

Actual measured thermal characterizations of
semiconductor devices and packages can be very time
consuming. If it is desired to evaluate multiple silicon and
package configurations, the experimentation can take
weeks. This is not acceptable in today’s 10x,
“first-to—market” product environment. One answer to this
dilemma is thermal modeling. The goal here was to establish
a verified model from which the major geometric, material
and process variables affecting thermal performance can be
determined.

Historically, the focus in power devices was the
case—mounted part where the thermal model considered a
series of resistances from junction (heat source) through the
die, from die to the case and from the case to ambient.
Traditional methods of viewing thermal resistance need to
be expanded or at least viewed with greater understanding
for surface mount packages. DPak and other case—mounted
packages have been thermally characterized using Rinje
since a large portion of the case is attached to the board. For
lead—mounted packages, SO-8, SOT-223, et al., however,
the primary heat transfer is not through a board attached case
but through the leads, and convection from the package
surface becomes a significant factor. This can be seen in the
simple parallel resistor analogy for heat dissipation shown
in Figure 1, where R1 is the convection from the package
surface and R2 is the conduction through the mounting
surface. R1 is much greater than R2 for case-mounted

packages. R1 is roughly the same order of magnitude as R2
for lead—-mounted packages. Because of this, even small
changes in the configuration of lead—-mounted packages can
drastically influence their thermal performance. Modeling
makes determining this influence a manageable task.

R1 R1

M\ M\
R2 @ R2
—AAN\N—¢ 3

<——THERMAL GROUND——> =

Figure 15. Parallel Resistor Analogy for
Case-Mounted and Lead-Mounted Configurations

Definition of terms

DOE = Design of Experiments

DUT = Device-Under-Test

FEA = Finite-Element Analysis

FEM = Finite—-Element Model

HTC = Heat Transfer Coefficient

PCB = Printed Circuit Board

Pp = Power Dissipation

Ripja = Thermal resistance, junction—-to—ambient
Rihjc = Thermal resistance, junction—to—case

Ty = Junction Temperature

Tr = Reference Temperature

Ta = Ambient Temperature

TSEP = Temperature Sensitive Electrical Parameter

Device Thermal Measurements

In this section, thermal measurement techniques and the
results of three experiments are discussed. Thermal
characterization techniques are well established and have
been standardized under such organizations as JEDEC and
SEMI [1, 2]. Hence, there exists a certain level of confidence
in the measured results. However, due to the nature of these
measurements, there are always questions about accuracy;
large percentage variations are not uncommon. The effort
described in this paper establishes two key points: 1)
accurate thermal modeling of power semiconductors can be
accomplished with minimal experimental validation and
2) effective modeling can be used to illuminate the existence
and sources of experimental error prevalent in this type of
evaluation.
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Figure 16. Device 1 - ON Semiconductor’s
MMSF5NO3HD SO-8 package, 98 x 120 mil
die, 1 die per package

In order to provide data for thermal finite—element model
correlation efforts, two power semiconductor devices,
shown in Figures 2 and 3, were characterized by the
characterization laboratory.

SHll=

N N

B

Figure 17. Device 2 - ON Semiconductor’s
MMDF3NO3HD SO-8 package, 57 x 99 mil die,
2 die per package

Once the modeling technique was established with these
two platforms, a double—blind experiment was conducted on
a similar device with a slightly different configuration to
demonstrate the modeling viability. The device used for this
phase is shown in Figure 4.

SHE=E=T=

f

N N NNLN\Y

Bl

Figure 18. Device 3 - ON Semiconductor’s
MMSF2P02E SO-8 package, 57 x 99 mil die, 1 die
per package
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Since the modeling effort was launched from laboratory
measured data, a verification of the laboratory results was
warranted. Validation of the thermal characterization was
achieved by utilizing thermal imaging techniques
performed in an independent laboratory. What is fortunate
about this method is that a correct temperature correlation
can be established for the laboratory measurements and
simultaneously thermal topographical mapping of the test
coupon is provided, which can also be directly compared to
the finite—element model’s thermal profiles.

A. Thermal Characterization Techniques

Non-invasive, thermal resistance measurements are well
established and quite mature. The general approach to
thermal characterization of a semiconductor device is
straightforward; many papers have been written on this topic
[3]. First, the basic equation for thermal resistance used in the
semiconductor industry is

R - TR (1)
thjr Pp

Generally, Ty is measured utilizing an electrical
characteristic of the device that is repeatable and an accurate
function of temperature. This is usually referred to as the
temperature sensitive electrical parameter (TSEP). The
parameters most often used for MOSFETS are either Vggtn),
Rps(on) or Vsp (the body diode forward voltage drop). The
values of the parameter are established over the
temperatures of interest, thus calibrating the TSEP
“thermometer”. During thermal characterization the TSEP
is sampled to determine Tj. TR is ordinarily measured with
a thermocouple at the point of interest. Pp is simply the
power dissipated by the device.

There are many sources for error in these thermal
measurements. Also, there are many misunderstandings
about the thermal resistance values. Most TSEPs for a given
device have small, hard-to-measure changes over
temperature. For example, Vsp may only change 2 mV per
degree Celsius; therefore, sub—millivolt accuracy is needed
to measure Tj. TR accuracy depends on the thermocouple, its
mounting techniques and its time response. To minimize
heat “wicking” from the DUT small gauge conductors and
four—wire measurement techniques are employed for Pp
measurements. Pp can also be quite low (< 500 mW) for
small surface mount devices which makes it difficult to
measure accurately.

A key factor in understanding thermal resistance
measurements is that if the application configuration is
different from that of the measured device, the thermal
results will be different. Thermal data on manufacturers’
data sheets is designed for comparison with other
manufacturers’ devices and to give the user a place to begin
their thermal management solution.
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Test devices were mounted on 2 x 2 x 0.06 in. FR4/G10
printed circuit boards. The printed circuit patternisa 1 x 1
in., 2 oz. copper pad with 10 mil separations for the leads.
Figure 5 shows the test coupon layout. Due to some tester
limitations, test devices were mounted to the PCB with the
gate and source leads shorted together, essentially making
the device into a rectifier. Since the body diode was the
chosen TSEP, this change was thermally insignificant. Once
mounted on the PCB and its support structure, the devices
were placed for measurement in the center of a standard
still-air chamber. The still-air chamberisa 1 ft. x 1 ft. x 1
ft. sealed chamber that prevents external sources of air
movement around the DUT from affecting the
measurements. Only natural convection is allowed. The test
setup is then interfaced to the Analysis Tech™
Semiconductor Thermal Analyzer.

o7

e
l 05"

05"

o

Figure 19. Thermal Test Coupon Layout

Almost all thermal analyzer equipment operates on the
same principle. The DUT is powered by the tester for
=99.9% of the cycle and the TSEP is measured for the other
0.1%. For steady—state thermal resistance, power is applied
until Ty statistically stabilizes. TR and Pp are measured
simultaneously with Ty and, thus, thermal resistance is
measured. For transient or pulsed power conditions, the
pulse is applied and the TSEP is measured before and after
it, indicating the ATj during the pulse. For measuring
thermal resistance as a function of time, the two methods
most commonly used are referred to as cooling—curve and
heating—curve techniques.

Briefly, in the cooling—curve scenario, the device is heated
by applying Pp until Ty is at the desired value. After
stabilization, power is removed from the device, and Ty and
TR are measured at precise time intervals during cool down.
Using Equation 1, and the values measured, a thermal
resistance versus time relationship is obtained.

For the heating—curve method, successive power pulses of
programmed widths which produce the same ATj are
applied. The device is allowed to cool between pulses. These
pulses are continued until steady—state Ty is reached. ATR
and Pp are measured simultaneously with ATy; hence, the
thermal resistance versus time characterization is produced.
Generally, the heating—curve method is considered the more
accurate technique due to the higher resolution created by
the consistent ATj, and because this testing technique
operates the device in the manner it’s most likely to be used.

B. Thermal Test Results

As mentioned before, three devices were characterized in the
laboratory: two devices before FEA and one after. Both
transient and steady-state thermal resistance values were
obtained. The data is shown in Table 1 and Figures 6 through
8.

Figures 6 through 8 show the transient response curves
generated for the devices’ data sheets. Note the RC thermal
networks that can be used in circuit simulator programs to
determine Ty under any power input conditions. These thermal
resistance versus time curves were generated using the
heating—curve method. The curves shown are normalized at 10
seconds.

Table 5. Thermal Characterization Data for Three
Devices mounted on 1 in. sq. Cu area PCB.

Measured FEM Predicted
Steady-State Steady-State
Device Rthja Rthja
MMSF5N03HD 70.3°C/W 70.1°C/W
MMDF3NO3HD 87.0°C/W 84.5°C/W
MMSF2P02E 74.6°C/W 72.2°C/W

C. Device Infrared Thermal Imaging

As mentioned before, to help “triangulate” on the correct
results for this characterization, thermal imaging was
employed. The point here is to provide an independent
“sanity check” for both the modeling and the laboratory
measurements.

The thermal imaging procedure is fairly straightforward.
First, as with standard thermal characterizations, power must
be applied which raises the junction temperature to a known
value. Again, this requires device TSEP calibration.
Fortunately, in the case of a rectifier, the only parameter
needed by the imaging laboratory is the current required (to
the exact mA) to produce the desired Ty. Only steady—state
correlation was obtainable with the thermal imaging
equipment available at the Mechanical Engineering
Laboratory.
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Once a sample is prepared for emmissivity differences
and mounted in the IR camera setup, the current is applied
and the device temperature is allowed to stabilize. Thermal
image photographs are then taken in which distinct
temperature points are identified and the thermal profile is
mapped. An IR image of the steady—state thermal profile of
Device 1 is compared to FEA predictions in Figure 9 and
Figure 10.

1 Em:8.898 FT:2.8Sec

Figure 23. Thermal image of SO-8 package mounted
on test coupon with power applied of 0.96 W.

Figure 24. FEA steady-state temperature distribution
on Device 1, half symmetry model at 0.96 W.

The maximum measured device surface temperature of
91°C compares well with the 93°C predicted by FEA. The
measured and modeled steady—state thermal contours agree
to within two to three degrees Celsius.
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Finite Element Modeling

The finite—element analysis presented in this paper was
performed in three stages. First, following DOE
methodology, finite—element modeling was used to
determine the relative importance of key variable factors
related to the thermal performance of the SO-8 package.
Next, the results of the DOE were used to provide
direction to achieve correlation between the
finite—element model predictions and thermal test results
for Devices 1 and 2. Finally, the correlated SO-8 model
was used to predict the thermal performance of Device 3.

A. Finite—ElementModel Description

1. MODEL GEOMETRY

Three—dimensional solid models of the three different
SO-8 configurations were made using IDEAS™ solid
modeling software. The solid models were meshed with
linear tetrahedral elements using the free—meshing
capability in IDEAS. IDEAS was then used to translate the
resulting meshes into ANSYS™ format. Boundary
conditions were applied and the solutions run and
post—processed using ANSYS.

2. BOUNDARY CONDITIONS

The boundary conditions consist of power applied to the
die and heat transfer coefficients (HTCs) applied to external
surfaces of the model. Power is applied to each model by
specifying a heat flux over the active area of the die surface.
The total power applied depends on the configuration:
2 watts to Device 1, 1.5 watts to Device 2, and 2.25 watts
to Device 3.

Convective heat transfer to the air surrounding the part
and test board is included by applying HTCs to the package
top and both the upper and lower surfaces of the test coupon.
The HTCs were calculated based on the approach used for
free convection from horizontal flat plates outlined in [4, 5].
The interested reader will find the calculations for the HTCs
used in this analysis in Appendix A. All surfaces without
HTC:s are assumed to be adiabatic.

B. Analytical DOE using FEA

1. EXPERIMENTAL DESIGN

The first phase of the analysis process involved using
finite—element modeling to determine which parameters
have the greatest influence on the thermal performance of
the SO-8 package. The authors selected 6 parameters (listed
in Table 2) believed to be of primary importance in
determining package thermal performance. A designed
experiment was generated in which each of these factors
was varied from a selected minimum to maximum value.
This was a factorial class 2 ¢2 with 16 runs plus 2
centerpoints (18 runs total) experiment. The range of
variation of each factor is listed in Table 2. These ranges
were selected by the authors to bracket what is commonly
observed. The response variable was Rypj; on the 1 inch

copper pad. The general result of this first experiment was
used to design a second experiment to investigate package
design factors.

2. EXPERIMENTAL PROCEDURE

The experiment was conducted analytically using the
ANSYS model of Device 1. In order to eliminate any effects
that mesh density might have on the solutions, the same
number of nodes and elements was used in each of the runs.

The procedure was to first use IDEAS to generate a mesh
with the proper die and epoxy thicknesses. The mesh was
transferred to ANSYS where the appropriate material
properties were defined (silver epoxy and solder
conductivities) and boundary conditions (power and HTCs)
applied. A steady-state thermal solution was then
performed and post—processed using ANSYS. The ANSYS
results were then used to calculate a steady-state Ryp;, for
each run using Equation 1 with TR equal to Ta.

3. RESULTS OF DOE

The first experiment indicated that HTC was the only
statistically significant variable. Device suppliers generally
have no control over HTC and thus the impact of the other
variables was desired. To see the significance of the other
variables, a new factorial experiment (251 with 16 runs) in
which the HTC was kept constant was designed and
conducted. Table 3 shows the inputs and responses. The
analysis indicated that several input variables were
significant such as die thickness, die attach thickness, solder
board voiding and device junction depth. No interactions
were statistically significant. An “F” value of 159 and a “p”
value of less than 0.01% indicated the significance of this
experiment. The analysis of the residuals indicates no
non-linear dispersion and all of the assumptions of the
analysis of variance were met (see Montgomery [6]).

Table 3 shows the relative strength of each of the pooled
model variables. Die thickness has the strongest effect on the
model. Tables 2 and 3 illustrate the predicted responses. The
overall response variation from the experiment was only
3°C /Watt. Another main point of this analysis is that no
interactions are significant.

Combining the results of the two designed experiments
shows that HTC is the most significant variable. In order to
get accurate modeling data, it is necessary to know the HTC
value for the environmental conditions. The others variables
do not play a significant role in the thermal model for

steady—state Rypja.

C. FEA Correlation with Thermal Measurements

Prior to finite—element modeling of these parts, thermal
testing of Devices 1 and 2 was performed. The data from this
testing was used for correlation of the FE model. The results
of the DOE show that for prediction of steady—state thermal
performance the HTC values dominate other factors. The
correlation efforts focused on adjusting the HTCs to match
the test results. Other factors (die thickness, silver—epoxy
thickness, etc.) were set to nominal values and not varied.
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Table 6. Summary of DOE #1

DOE #1 Range Effect % Effect
Die thickness (mils) 8-15 0.16 1.8
Die attach thick (mils) .25-.60 0.32 3.6
% silver in die attach 60 - 80 0.06 0.7
% Solder void 0-25 0.12 1.3
Junction depth top - bot 0.11 1.2
HTC from nominal +20 % 8.19 91.4

Table 7. Summary of DOE #2, with HTC held constant

DOE #2 Range Effect % Effect
Die thickness (mils) 8-15 0.34 35.4
Die attach thick (mils) .25-.60 0.24 25.0
% silver in die attach 60 - 80 0.05 5.2
% Solder void 0-25 0.15 15.6
Junction depth top - bot 0.18 18.8

Using the procedure outlined in Appendix A convective
HTCs were calculated for Devices 1 and 2. These calculated
values provided a good starting point, but required
adjustment in order to obtain agreement between analysis
and test. This is a normal practice in modeling to calibrate
the work. The adjustment involved simply multiplying the
calculated HTCs by a constant pre—factor. The value of the
pre—factor was determined by running several steady—state
thermal solutions for each configuration. Good correlation
was achieved for a pre—factor of 1.2.

The results of the transient thermal analyses are compared
to the test data Figures 11 and 12. Plots of Rypj, vs. Time for
both Devices 1 and 2 are presented. Examination of the plots
shows very good correlation for time greater than 500
seconds. For time less than 500 seconds, the analysis
consistently under predicts the Rynja of the parts. An
explanation for this is that the overall package Ryhja can be
considered a combination of junction-to—case and
case-to—ambient thermal resistances. The correlation
technique wused here has concentrated on the
case—to—ambientheat transfer aspects of the package which,
as the DOE showed, dominate the steady-—state thermal
behavior of these parts. For short times, before the package
has experienced much heating, case—to—ambient convective
heat transfer plays a smaller role and other parameters, such
as the thermal conductivities and enthalpies of the materials
used in the package, have a greater influence. A more
complete assessment of the important factors in the short
time portion of a thermal transient could be obtained by
performing a DOE using transient (rather than steady-state)
thermal analysis. Such an exercise would require a
substantial amount of computation time and is an issue the
authors hope to address in the future.

A final note concerning Figures 11 and 12, the analysis
curves are based on Rypj,’s determined using the die average,
not maximum, temperature at each time point for T. The
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authors feel that using the die average temperature more
closely matches what is actually measured using the
heating—curve test technique described earlier in this paper.
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Figure 25. Measured and Modeled Ryy;, for Device 1
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Figure 26. Measured and Modeled Ry, for Device 2

D. Device 3 Thermal Performance Prediction

The purpose of the analysis presented to this point has
been to determine the proper boundary conditions for our
thermal test configuration. The next step was to use that
information to verify the capability of the model to predict
the thermal performance of a previously untested device.

The results of the thermal FEA of Device 3 are shown in
Figure 13. The data labeled “FEA” was generated using
convective HTCs calculated with the procedure in Appendix
A and a pre—factor of 1.2 as in the previous analyses. It is
known from previous efforts that the “FEA” curve probably
correlates only for times greater than 500 seconds. It was
seen for Devices 1 and 2 that for times less than 500 seconds
the analysis consistently under states the Rgpj,. The
“Estimate” curve in Figure 13 was generated by assuming
for Device 3 the same average percentage difference
between measurement and test as observed in Devices 1 and
2.

http://onsemi.com

275



CASERM

After completing the above analysis and arriving at an
estimate of the transient thermal performance of Device 3,
this configuration was built and tested. The data from this
testing is labeled “Measured” in Figure 13. The measured
data matches the estimated very well across the entire
transient, with a maximum deviation of approximately 10%
in the 10 to 20 second range.
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Figure 27. Predicted and Measured Ry, for Device 3

CONCLUSIONS
The original intent of this work was to match the modeled
predictions with measured thermal data. This was
accomplished with a two—phase DOE. During the process,
several factors were discovered:

e In predicting steady—state Ryp;j, for lead-mounted
devices, HTC dominates. Package design and assembly
parameters are insignificant.

e Test configuration has a large influence on the
measured Rthja, which, for power devices, is quite a
paradigm shift from the typical Rihjc measurements. In
the modeling realm, it is critical to use the exact
configuration or Rpj, can be completely in error.

e Models of this type must be correlated and calibrated to
measured values. Otherwise, significant prediction
€ITOr's may occur.

¢ Infrared measurements are an excellent way to verify
measured and modeled values of Rypja.

e Determining HTC for free convection is very complex
and critical to model construction. The accuracy of the
FEA thermal predictions depends on correct HTC
values.

One practical result of this work is that it allowed ON
Semiconductor to re—specify the power and drain current
capability of ON Semiconductor’s MiniMOS™ (SO-8
MOSFET) portfolio to match or exceed competitors’
claims. This directly resulted in increased sales and allows
ON Semiconductor to be considered for design into sockets
that were previously unavailable because of inequitable
specifications.
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APPENDIX A:
Calculation of HTC for Natural Convection to Air

(6]

A. Introduction:

As shown in the body of this report, for the devices tested,
accurate determination of HTCs is of primary importance to
achieve good agreement between FEA and measurements.
This is because the primary heat transfer mechanism to the
outside environment is convection.

B. Procedure for HTC Calculation:

The authors used an approach outlined by Zahn, Stout,
and Billings [4]. In their paper, a procedure for determining
HTCs for natural convection from parts mounted on
horizontal test boards is defined. The work of Zahn et al.
relies heavily on the results of a previous study by Chambers
and Lee [5]. The approach here is to use their method to
calculate separate HTCs for the top of the SO-8 package, the
surface of the copper cladding, the remaining top surface of
the test board, and the entire bottom surface of the test board.
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This is, perhaps, beyond how Zahn, et al. intended their
method be used. The intent here is not to claim that the use
of this method is scientifically rigorous, but instead to use it
in the hopes that it will give a good starting point for
achieving correlation with data measured in the lab.

Equations 10 and 11 of Zahn, et al. states for horizontal flat
plates,

/3 0.143 q0.143 q0.143
= g
hpup = 0_653k°-857<v—2Pr) (Im) = Zup(Po.428) (A1)
and,
ﬁ 0.137 q0.137 q0.137
- 8
Ppup = 0-979k0'863<v_2pr) (Po.452) = sz(Po.452) (A2)
Where h,,, and £, are uniform heat transfer coefficients

on upward and downward facing horizontal surfaces in units
of W/(m?°C). The other parameters are defined as follows:

k = conductivity of air

g = acceleration of gravity

B = volumetric thermal expansion coefficient of air

v = kinematic viscosity of air

Pr = Prandtl number for air

z = composite parameter

q = heat generation rate per unit area

P = characteristic length defined as plate area divided
by perimeter

The maximum steady-state junction temperature for the
devices considered here is 150°C, so we used properties for
air at 150°C to calculate z,p and zgy, for our case. The values
used, and the resulting zyp and zg, are as follows:

k=0.03536 W/m-°C

g =9.81 m/sec?

B =1/423K = 0.002364 K-
v = 2.88e-5 m2/sec

CASERM

Resulting in:
zyp = 0.41 and zg,, = 0.54

Thus Equations 1 and 2 above are reduced to:

qo.143
Epup =0.41 (m) (AS)
po
and,
qo.137
hpan = 0.54 (W) (A4)

For the ANSYS solutions, Equation A3 was used to
calculate HTCs for the upper surface of the SO-8 package,
the surface of the copper cladding, and the upper surface of
the test board. Equation A4 was used to calculate a uniform
HTC for the lower surface of the test board. Determination
of the values of P for each of the four HTCs calculated is
straightforward - divide the region area (mZ) by the
perimeter (m) to determine a value for P in meters. Selecting
the values of g to use for each surface is not so simple. The
authors chose a scheme in which the total power applied to
the package is divided among the four surfaces as follows:
10% through the package top, 40% from the surface of the
copper cladding, 10% from the remainder of the test board
upper surface, and 40% from the bottom of the test board.
This seemed reasonable as the area of the package top
surface is only 2.5% of the area of the copper cladding thus
more of the total power will go through the cladding than the
package top, even though the package top reaches a higher
temperature.

The HTCs determined for the three SO-8 configurations
are summarized in Table Al. Note that the only reason for
the differences in HTCs between configurations is that the
total power is different. Also note that the best correlation
between model and test was achieved by increasing the HTC
values listed in Table Al by a factor of 1.2. Each
configuration requires measurement calibration to
determine an accurate HT'C correction factor.

Pr = 0.686
Surface Width (m) Length (m) Area (m2) Perimeter (m) P (m) q (% of Total Power)
Package Top 0.00338 0.00475 1.61E-05 0.01626 9.87E-04 10
Copper Cladding 0.0254 0.0254 6.45E-04 0.1016 6.35E-03 40
FR4 Board Top 0.0508 0.0508 1.94E-03 0.2032 9.53E-03 10
FR4 Board Bottom 0.0508 0.0508 2.58E-03 0.2032 1.27E-02 40

Table A1: Calculated HTC Values for Devices 1,2 and 3

Calculated HTC Values

Device | Total Power (Watts) | Package Top (W/m2 C) | Copper Clad (W/m2 C) | FR4 Top (W/m2C) | FR4 Bottom (W/m2 C)
1 2 30.534 9.898 5.833 8.527
2 15 29.304 9.499 5.598 8.197
3 2.25 31.053 10.066 5.932 8.666
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New Models and Techniques for Analyzing the
Power Transistor and its Thermal Environment

By Kim Gauen
ON Semiconductor

INTRODUCTION

In many electronic systems, power transistors perform
critical system functions. They also can account for a
significant portion of the total system cost. Better
performance can come at a higher price, but balancing this
price/performance tradeoff has not been easy for designers.
Thermal issues are involved, and the tools for analyzing the
electrical/thermal environment have not been available.
Recently, new tools have become available and techniques
are now appearing for sophisticated analysis of the power
transistor and its thermal environment.

This paper describes one set of tools and some techniques
for thermal/electrical analysis. Because the power MOSFET
is so popular, it is one of the first devices to be characterized
for such evaluations and it is the focus of this paper.

Know Your Transistor’s Operating Temperature

Probably the two most important parameters for keeping
a power MOSFET within its safe operating area are its
silicon temperature, often referred to as its “junction
temperature (Ty),” and the voltages appearing across its
terminals. Steady state current handling capability is
certainly important, but it is usually bounded by the
maximum rated junction temperature and not by effects such
as wirebond limitations, metal migration of the source
metal, or insufficient gate voltage.

There are several reasons why it is important to know a
power MOSFET’s junction temperature. First, junction
temperature affects reliability. High temperature and the
associated thermal cycling accelerate several failure
mechanisms. Second, parameters that affect junction
temperature also influence system cost. An overly
conservative designer might use a power transistor that is
unnecessarily large and expensive for the application. On
the other hand, using a transistor that is undersized might
result in the designer selecting a heat sink that is larger and
more expensive than necessary. Third, knowing Ty will help
the designer understand how the system will operate under
various loading conditions and temperatures. MOSFET
junction temperature affects its breakdown voltage,
on-resistance, threshold voltage, switching speed, and
transfer characteristics — all of which can cause changes in
system level performance. For example, changing a
MOSFET’s switching speed is likely to affect the system’s
noise performance, and the MOSFET is certainly less
efficient at higher temperatures due to a significant increase
in Rpg(on)- With cost, system performance, and reliability at
stake, the designer needs good tools for determining
junction temperature and evaluating design tradeoffs.

Traditional Method of System Design

The traditional way to size a power transistor is to estimate
the on—resistance requirements and the associated on—state
losses and switching losses and then to estimate the size of
the heat sink needed for the anticipated load currents and
ambient temperature. The system is then assembled and
tested and (sometimes) the transistor’s case temperature is
measured under “worst case” conditions. Heat sink or
transistor size is then modified, and the system is retested
and refined until the results are acceptable.

The limitations of this approach are well known. First,
system complexity and lack of time often limit the
engineer’s ability to completely analyze the system prior to
assembling hardware. Therefore, the first prototype is based
on calculations, educated guesses, and intuition. Good
analysis tools and techniques can produce a much better first
pass implementation in hardware.

Second, determining “worst case” conditions might not be
easy. For example, the highest junction temperature usually
occurs at the maximum anticipated ambient temperature,
but sometimes that is not the case. For some loads, currents
are significantly higher at cold temperatures. If a large load
such as a motor has a very long thermal time constant, the
power transistor could see high currents for a long time
relative to the thermal time constant of it and its heat sink.
It would be helpful to have a method of quickly evaluating
the effects of these and other changing conditions.

The third problem with the traditional approach is that it
is cumbersome to evaluate system trade—offs with hardware.
Heat sinks must be built and changed, the system must be
tested under various conditions, loads must be built, ambient
temperatures must be controlled, etc.

Other difficulties are related directly to analyzing the
thermal system. The first problem is that junction temperature
is not easy to measure. Using an infrared camera to view an
unencapsulated die would be ideal, but few designers have this
option.

More likely, a designer places a thermocouple on the heat
sink next to the MOSFET or directly on the MOSFET’s tab.
But under transient conditions or at high power, these
measurements are probably at least several degrees lower
than the actual junction temperature.
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The most accurate way to monitor the junction
temperature of a plastic encapsulated MOSFET is to use one
of its temperature sensitive parameters, or TSPs. The
MOSFET’s TSPs are its on—-resistance, the forward voltage
drop of its body diode, its threshold voltage, and its
breakdown voltage. All four require that each test device be
calibrated over temperature, which is time consuming. The
first two TSPs are the ones most commonly used.

In circuits where the MOSFET is on continuously, using
Rps(on) as the TSP works fairly well. A low voltage
MOSFET, however, may give a signal that is too low for
accurate measurement. Therefore, this method works best
for high on-resistance (high voltage) devices. Monitoring
the forward voltage drop of the body diode gives very good
results, but it is difficult to build the circuitry that interrupts
the normal drain to source load current and forces a small
source to drain sense current in the body diode. The
technique of using the body diode is discussed in detail in
References [1] and [2].

Even if the system is characterized perfectly, there are
remaining roadblocks to accurately predicting junction
temperature. Power waveforms are often complex,
making analysis very difficult. The graphical methods
described in Reference [3] can help, but they are unwieldy
with complex waveforms. Next, there is the issue of how to
monitor junction temperature to verify simulation results.
Finally, it is important to provide power inputs to the thermal
network and thermal inputs to the electrical system. Until
recently, the only way to provide thermal feedback was to do
it iteratively with successive simulation runs, one for each
new junction temperature estimate. That approach suffices
for steady state conditions, but it is not accurate for transient
analysis since it cannot track junction temperature variations
throughout the simulation.

Requirements for Accurate Models
To accurately model the electrical/thermal system a
designer needs:
1. an accurate model of the MOSFET that is temperature
dependent
2. amodel of the MOSFET that supports passing
information between the electrical and thermal
environments during the simulation (these models
are “dynamically” temperature dependent)
3. an accurate model of the MOSFET’s thermal
environment
4. tools that support the above models for easy
simulation and analysis
Each of the above requirements can now be met, and the
pieces have been assembled into a very effective analysis
tool.
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The first requirement is an accurate and robust model of
the power MOSFET that is also temperature dependent.
This model should accurately predict the [-V characteristics
for the forward range of operation, as well as leakage,
reverse recovery and breakdown characteristics of the
drain—source body diode. The electrical model must also
describe the nonlinear gate drain (and gate source for
negative Vgg) capacitances that are key to accurate transient
simulations.

In the language of simulation a “robust” model is one that
does not cause convergence problems, which are most
commonly the result of discontinuities in the model. Many
SPICE based subcircuit models have been introduced over
the years in an attempt to describe the non linear power
MOSFET capacitances; however, the macro modeling
approach introduces discontinuities. Although such
discontinuities may be acceptable in a purely electrical
simulation environment, the complexity of the dynamic
electro—thermal system requires models with superior
convergence qualities.

So far, the model we have discussed is a “static” thermal
model. This means that the designer can assign any
reasonable temperature to the model prior to simulation.
However, device temperature will remain constant
throughout the simulation, regardless of power dissipation.
Instead of this static model, we require a “dynamic” thermal
model that allows the device temperature to change as
electrical energy is converted to heat, as it does in a real
device. To accomplish this, the temperature parameter, used
inside the MOSFET model to adjust the electrical
parameters for thermal effects, must now become an
independent variable solved by the simulator. When
temperature is an independent variable, the simulator must
solve a set of simultaneous nonlinear differential equations
for temperature and heat flow as well as for voltage and
current for each node and each time step.

The third requirement, having accurate models of the
thermal environment, is a bit tricky to meet because there is
no standard methodology for obtaining such models. The
system designer has difficulty obtaining thermal models of
heat sinks and extracting thermal models of the MOSFET
from the information provided on the MOSFET data sheets.
Neither the power transistor user nor the semiconductor
manufacturer has a very good handle on characterizing the
thermal interface between the case and the heat sink.
However, techniques are available to get such models. The
best technique depends on the pulse width of interest.

Transient thermal response curves for power transistors
have been around for a couple of decades. A curve like the
one shown in Figure 28 is generated by observing the
response of the transistor’s junction temperature to a step
function of power dissipation. One can develop a thermal
R-Cnetwork from a transient thermal response curve.
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Figure 28. It is possible to generate thermal models from transient thermal response curves
such as this one for a 4 A, 500 V MOSFET in a TO-220 package.

These curves are perfectly adequate for analysis — if the
power transistor’s case temperature is known and the power
dissipation waveform is relatively simple. The accepted
definition of “case temperature” is the temperature of the
hottest part of the transistor’s tab, which is the spot on the tab
just behind the power transistor die, as shown in Figure 29.

TAB

HEAT SINK TEMPERATURE

TEMPERATURE

OO\ — — Ay

=

V :
-

Unfortunately, monitoring this temperature is not easy and
a tab or heat sink temperature is often measured instead. So,
the situation that is easiest to analyze is one where the case
temperature doesn’t change, as would happen under brief
transient conditions or when the tab is attached to a known
and constant temperature — an “infinite heat sink.”

TO-220

AN

=

HEAT SINK

OPTIMUM
MEASUREMENT

Figure 29. The standard way to measure the heat sink of a power transistor is to place a thermocouple
through the heat sink and against the back of the transistor’s tab, just opposite the center of the die.

Steady state conditions are also fairly easy to characterize
and then model. One could characterize the system’s thermal
resistances (junction to tab, tab to heat sink, heat sink to
ambient), put the steady state models into the simulator, and
again the modeling should go smoothly. But for many cases,
i.e., for power pulses more than a few milliseconds yet not
DC, an approach that defines the entire thermal system is
needed.

An effective method is to treat the power transistor and its
heat sink as a unit and characterize the assembly just as one
would characterize a power transistor — in effect,
developing a transient thermal response curve for the entire

thermal system. This method inherently addresses the
thorny problem of trying to define the thermal interface if the
power transistor and the heat sink are characterized
separately. The interface is simply one part of the network,
and the empirical tests automatically include its effects. The
last circuit example in this paper shows how to use this
technique.

The fourth and final requirement is for a simulator that can
support thermal as well as electrical models, allowing the
electrical system to affect the thermal and visa versa. In
system simulators such as SPICE the system variables are
constrained to voltage and current. In order to simulate
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non-—electrical systems in these types of simulators, the non
electrical system must be written in terms of equivalent
electrical elements, or macro-models. Macro modeling
techniques of electro—thermal systems suffer from their
inability to directly adjust the internal electrical model
parameters for the non—electrical changes in the system. To
circumvent this limitation, the user is forced to make gross
adjustments to the external nodes of the circuit through
controlled sources or other elements.

Simulators such as Analogy’s SABER provide a
modeling language which separates the simulation “engine”
from the models. (Analogy’s hardware description language
is MASTTM.) This allows the user to develop models as a
system of through and across variables that are not
constrained to voltage and current. Thus, the relationship
between electrical and thermal energy can be described
directly in the model. The SABER simulator uses a dynamic
thermal version of the MPV3 MOSFET model (MPV3X),
which is the basis of the library of ON Semiconductor
MOSFET models provided with the 4.0 release of SABER.

A Simple Example

A simple example illustrates the basic modeling concepts
and some of the analysis possibilities. Assume that the
desired load current conducted by a pair of MTP75NO5SHDs
is 35 A and that the load current lasts for an indefinite time.
Also assume that the heat sink is a 40 mm by 20 mm by 12
mm piece of aluminum with no fins. Such a heat sink has a
large thermal capacity and low cost, but poor thermal
resistance. So, the question might be, “In a 25°C
environment, how hot do the power transistors get and how
long does it take to reach steady state conditions?” Without

CASERM

good evaluation tools or actual hardware, it is difficult to tell
if the transistors will slip into a thermal runaway condition.

The first step is to characterize the heat sink. A single
MOSFET was mounted to the heat sink and was controlled
to step its power dissipation from O to a constant and
continuous 7.87 W. The MOSFET’s tab was monitored
until the system became stable. From the power dissipation
and the difference between the tab and ambient
temperatures, the thermal resistance is easily calculated.
For this heat sink in a 30°C environment:

Ttab—Tamb = Pp * Rth_hs
152°C-30°C = 7.87 * Rth_hs
Therefore, Rth_hs = 15.5°C/W

Like all others, this heat sink consists of a network of
distributed thermal resistances and capacitances. The
construction and complexity of a heat sink determines how
to select the lumped elements that model its thermal
network. In cases like this, a single thermal resistance and
capacitance model the heat sink well enough for purposes
here.

With the assumption that a single R-C network is
adequate, the task is now to determine the heat sink’s thermal
capacitance. Figure 30 shows how the transistor’s tab
temperature varies with time, and the data suggest a tau of
about 420 seconds. That sets the thermal capacitance to 27
J/°C. Simulating with an Rth_hs of 15.5°C/W, a Cth of 27
J/°C and a power dissipation of 7.87 W yields a response that
is within measurement error of the actual system response.
This system is relatively easy to model since the power
dissipation in the MOSFET is held constant by gate drive
circuitry and the thermal network is quite simple.
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Figure 30. Thermal response of 40 x 20 x 12 mm Al heat sink
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A more difficult test of the models and the simulation
methodology is to revisit the conditions and requirements of
the initial application. In this case, two MOSFETs were
mounted to the same heat sink and they were forced to
conduct 17.5 A continuously at an ambient and initial
heatsink temperatures of 20.7°C. The added difficulty of this
simulation is that the power dissipation of the MOSFET
causes the heat sink and junction temperatures to increase,
which increases on-resistance and further increases power
dissipation. The change in Rpg(n) cannot be ignored
because it increases by about 70% for a 100°C rise in
junction temperature. The first simulation was simpler
because the power dissipation was held constant since the
MOSFET was forced by gate drive circuitry to operate as a
constant current source.

The results of the simulated Vpg(on) and the actual tab
temperature data are shown in Figure 31. Again, the
empirical and simulated curves are the same within a couple
of degrees and about 10 mV. For this example, the tab
temperature is very close to the junction temperature since
the MOSFET’s power dissipation is less than 3.5 W. The
results track nicely only because SABER’s MOSFET model
is dynamically temperature dependent. The model correctly
predicted the final junction temperature and that the system
would not go into thermal runaway. Additionally, the
MOSFET’s Vpg(on) in simulation matched the empirical
results even as junction temperature changed, further
validating the model.
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Figure 31. One of two MTP75N06HDs conducting a total continuous current of 35 A.
Simulation results closely matched empirical results.

A More Complex Example

The above example validates the general concept for a
relatively simple circuit. Adding pulse width modulation to
the circuit further illustrates the technique’s strengths, but it
also uncovers some limitations. This final example also
validates the technique of developing and using a transient
thermal response curve for a MOSFET attached to a heat
sink.

Like the other examples, the first step in this analysis is to
determine the system’s thermal model. But this time we are
interested in the system’s thermal response to very narrow
power pulses that occur during switching transitions as well
as the comparatively very long response of the heat sink. In
fact, we are interested in responses to pulse widths varying

about nine orders of magnitude; so it’s likely that there are
new measurement challenges.

Until recently, thermal response test equipment had
maximum pulse width capability of at most a few seconds.
The advent of surface mount power devices and the much
longer thermal response time of the transistor/circuit board
combination bought about the need for equipment that can
apply a power pulse and measure the response for several
minutes. One vendor of this new equipment is Analysis
Tech, and their Phase 9 automatic transient thermal response
tester was used in this study.

The Analysis Tech Phase 9 can be used to measure the
thermal response of the system of interest here, i.e., a power
transistor mounted to moderate size heat sink. For this
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exercise an MTP15NO6V (a 15 A, 60 V MOSFET) was
mounted to a Wakefield 667-10ABPP heat sink. The
Wakefield heat sink is finned and is 1” tall, 1.35” wide, and
0.5” deep.

For MOSFET data sheet characterization, the transient
thermal response is normally taken with the device mounted
to an infinite (water cooled) heat sink. The infinite heat sink
fixes the MOSFET’s case temperature to a known value
which serves as the reference temperature for the
characterization. Instead of a water cooled heat sink, the
Wakefield heat sink was used, and the reference temperature
was the ambient temperature.

The thermal response of the MOSFET on the water cooled
heat sink and the response on the Wakefield 667-10ABPP
heat sink are shown in Figure 32. Note that at narrow pulse
widths the two curves are very similar, as there is insufficient
time to transfer enough power into the heat sink to raise its
temperature. At about 0.3 seconds, the two curves begin to
diverge as the temperature of the Wakefield heat sink begins
to rise while the water cooled heat sink maintains a steady
case temperature.

CASERM

RC networks for both thermal circuits are included in
Figure 32. They were automatically generated by the
Analysis Tech Phase 9. Off the shelf programs such as
Sauna™ can extract the thermal Rs and Cs from transient
thermal response curves. The dashed lines, which are for the
most part hidden by the empirical data points, indicate the
response of the suggested RC equivalent networks.

Note that the final data point is taken around 600 s, before
the MOSFET/Wakefield heat sink system is completely
stable. At the time of the test this was thought to be the pulse
width limitation of the tester. (The actual limitation is 10,000
seconds.) An alternate test using simple equipment that is
only good for steady state produced a reading of 18.1°C/W
for the total thermal resistance from junction to ambient.
Therefore, in the final model of the MOSFET/ Wakefield
heat sink, Rth_3 was changed from 11.44 to 15.66°C/W.
(The Wakefield 667-10ABPP is specified to be 12.66°C/W
in still air at 6 W.)
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Figure 32. Thermal response of the MOSFET on a water cooled heatsink and on a Wakefield heatsink.

Figure 33 shows the entire thermal/electrical system. The
MOSFET’s gate was driven by a 10 V, 100 Hz, 50% duty
cycle voltage source. A brute force attempt at simulating
hundreds of seconds of operation unveils a limitation of the
tools and this methodology. The simulation proceeds rapidly
as long as the MOSFET is on or off, but during switching,
the simulator slows down to accurately model the

transitions. Even though the circuit is very simple and the
switching frequency is low by most standards, it took several
minutes on an HP 9000 Model 735 to simulate each second
of operation. To get useful data without excessive simulation
times, the simulation was conducted in two runs, one to
obtain the circuit’s response during the first fourteen
seconds and the other to determine its steady state response.
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Figure 33. Schematic of electrical/thermal system. The values of the discrete thermal Rs and Cs shown
are chosen to give a response most similar to that of the system’s distributed elements.

Figure 34 shows the junction temperature variation during
the first 1.1 s of operation. Two features are clear: the
junction temperature swings about five degrees each period
and the average temperature within a cycle begins to
increase more slowly at around 300 ms as the heat sink’s
large thermal capacitance comes into play. The junction
temperature during the first 14 seconds of simulation is
shown in Figure 35. The junction temperature swing within
a cycle, the rise in the average temperature during the first
second, and the gradual rise thereafter are controlled by the
three thermal capacitances.

Figure 36 shows the temperature appearing at Cth_2 and
Cth_3. This graph clearly illustrates the initial charging of
the heat sink’s large thermal capacity. It also shows that
temperature ripple on Cth_2 is in the 0.1°C range and that
there is essentially no ripple on Cth_3. Heat flow from the
heat sink and into the environment is shown in Figure 37. As
would be excepted, no heat flows initially and heat flow
steadily increases as the heat sink’s temperature rises.

A test lasting 14 seconds lends itself to methods of
verification. A thermocouple placed on the MOSFET’s tab
read 25.0°C at 14 seconds. The model’s discrete thermal
capacitances and resistances are chosen to provide a
response similar to the actual response of the distributed Rs

and Cs of the heat sink. They do not represent physically
discrete capacitances associated with specific elements of
the circuit. Therefore, the tab temperature should not be
expected to be equal to the temperature appearing at any of
the three thermal capacitances. However, the change in the
tab temperature can be tracked, and it should follow the
temperature rise of the body of the MOSFET and the heat
sink. That indeed proves to be the case, because between 5
and 14 seconds the simulated tab temperature increases at
the same rate as the temperature of Cth_2 and Cth_3.

A second simulation and an alternate method is needed to
get results at steady state without very long simulation times.
The trick is to decrease the size of the thermal capacitances
so that they are more easily charged to their final
temperatures. Keeping some thermal capacity in the system
keeps the junction temperature from swinging wildly with
variations in power dissipation. Without any capacitance,
variations in power dissipation generate unrealistically large
swings about the steady state value. These swings might be
high enough to cause problems in the simulation. The
waveforms in Figure 38 represent the system’s performance
with Cth_2 set to 0.03°J/C and Cth_3 set to zero. The steady
state value of the empirical test was 63.4 degrees, which
matches very well with the simulation.
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Figure 34. Junction temperature during the first 1.1 seconds of operation
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Figure 35. Junction temperature during the first 14 seconds of operation
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Figure 36. Temperature rise at Cth_2 and Cth_3 clearly show the different
thermal time constants that make up the thermal response
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Figure 37. Simulation shows that little heat flows into the environment
during the first 14 seconds of operation.
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Figure 38. Dramatically reducing the size of the largest thermal capacitances allows
the simulator to quickly find solutions for steady state conditions.

Other Tips

When using Analogy’s SABER program, it is good to
know how the program assigns default values of thermal
resistance. The program looks to see if the user specifies
Rth_hs or Rth_jc. If the user defines Rth_hs, SABER uses
that value and the value of Rth_jc specified on the
manufacturer’s data sheet. If Rth_hs is not specified,
SABER uses the value of Rth_ja specified on the
manufacturer’s data sheet in place of Rth_jc and Rth_hs.
Rth_ja is the device’s junction to ambient thermal resistance
without a heat sink, and its value for a TO-220, for example,
is quite large, 62.5°C/W. Defaulting to such a large thermal
resistance might cause unrealistic junction temperatures and
invalid results or even convergence problems.

In release 4.0 of SABER, Analogy’s thermal models do not
contain thermal capacitance. To add your own thermal
network, including thermal capacitance, set the MOSFET’s
Rth_hs and Rth_jc to very small values (0.001 °C/W was used
in these simulations) and then add your own thermal network,
including thermal capacitances and thermal resistances.

SUMMARY

The tools and techniques described here proved to be an
effective means of predicting power transistor junction
temperature of two different MOSFETS operating in three
types of circuits with two different heat sinks. This
methodology is also useful for understanding how circuit
performance varies with changes in the power transistor, the
thermal interface between it and the heat sink, and the

heatsink itself. The uniqueness of the approach is the use of
a combination of newly developed tools, all of which are
readily available to the power electronics community.
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Transient Thermal Resistance of Semiconductor

Packages

Edited and Updated

USING TRANSIENT THERMAL RESISTANCE
DATA IN HIGH POWER PULSED THYRISTOR
APPLICATIONS

INTRODUCTION

For a certain amount of dc power dissipated in a
semiconductor, the junction temperature reaches a value
which is determined by the thermal conductivity from the
junction (where the power is dissipated) to the air or heat
sink. When the amount of heat generated in the junction
equals the heat conducted away, a steady—state condition is
reached and the junction temperature can be calculated by
the simple equation:

Ty =

Ty = junction temperature

Tr = temperature at reference point

Pp = power dissipated in the junction

Rogr = steady-state thermal resistance from
junction to the temperature reference
point.

Pp Resr + TR (1a)

where

Power ratings of semiconductors are based upon
steady-state conditions, and are determined from equation
(1a) under worst case conditions, i.e.:

TJ(max) IR
RGJR(max)

TJ(max) is normally based upon results of an operating life
test or serious degradation with temperature of an
important device characteristic. TR is usually taken as
25°C, and Rgyr can be measured using various techniques.
The reference point may be the semiconductor case, a lead,
or the ambient air, whichever is most appropriate. Should
the reference temperature in a given application exceed the
reference temperature of the specification, Pp must be
correspondingly reduced.

Thermal resistance allows the designer to determine
power dissipation under steady state conditions. Steady
state conditions between junction and case are generally
achieved in one to ten seconds while minutes may be
required for junction to ambient temperature to become
stable. However, for pulses in the microsecond and
millisecond region, the use of steady-state values will not
yield true power capability because the thermal response of
the system has not been taken into account.

Note, however, that semiconductors also have pulse
power limitations which may be considerably lower — or
even greater — than the allowable power as deduced from
thermal response information. For transistors, the second
breakdown portion of the pulsed safe operating area
defines power limits while surge current or power ratings

PD(max) = (1b)

are given for diodes and thyristors. These additional ratings
must be used in conjunction with the thermal response to
determine power handling capability.

To account for thermal capacity, a time dependent factor
r(t) is applied to the steady—state thermal resistance.
Thermal resistance, at a given time, is called transient
thermal resistance and is given by:

@)

The mathematical expression for the transient thermal
resistance has been determined to be extremely complex.
The response is, therefore, plotted from empirical data.
Curves, typical of the results obtained, are shown in
Figure 1. These curves show the relative thermal response
of the junction, referenced to the case, resulting from a step
function change in power. Observe that the total percentage

ReJryy = 1) * Reur

difference is about 10:1 in the short pulse (/—t) region.
However, the values of thermal resistance vary over 20:1.

Many ON Semiconductor data sheets have a graph
similar to that of Figure 2. It shows not only the thermal
response to a step change in power (the D = 0, or single
pulse curve) but also has other curves which may be used to
obtain an effective r(t) value for a train of repetitive pulses
with different duty cycles. The mechanics of using the
curves to find Ty at the end of the first pulse in the train, or
to find Typk) once steady state conditions have been
achieved, are quite simple and require no background in
the subject. However, problems where the applied power
pulses are either not identical in amplitude or width, or the
duty cycle is not constant, require a more thorough
understanding of the principles illustrated in the body of
this report.

USE OF TRANSIENT THERMAL RESISTANCE DATA

Part of the problem in applying thermal response data
stems from the fact that power pulses are seldom
rectangular, therefore to use the 1(t) curves, an equivalent
rectangular model of the actual power pulse must be
determined. Methods of doing this are described near the
end of this note.

Before considering the subject matter in detail, an
example will be given to show the use of the thermal
response data sheet curves. Figure 2 is a representative
graph which applies to a 2N5886 transistor.

Pulse power Pp = 50 Watts

Duration t = 5 milliseconds

Period 1 = 20 milliseconds

Case temperature, Tg = 75°C

Junction to case thermal resistance,
Reyc = 1.17°C/W

The temperature is desired, a) at the end of the first pulse
b) at the end of a pulse under steady state conditions.
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For part (a) use: Ty=r(t D) Reuc Po + Tc

The term r(5 ms) is read directly from the graph of
Figure 2 using the D = 0 curve,

TJ =

Ty =r(5ms) RoycPp + Tc D =t/1, = 5/20 - 0.25. A curve for D= 0.25 is not on the
graph; however, values for this duty cycle can be
interpolated between the D = 0.2 and D = 0.5 curves. At 5
ms, read 1(t) = 0.59.

Ty=0.59 X 1.17 X 50 + 75 = 34.5 + 75 = 109.5°C

0.49 x 1.17 x 50+ 75=28.5+75=103.5

The peak junction temperature rise under steady conditions
is found by:
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Figure 40. Thermal Response Showing the Duty Cycle Family of Curves
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The average junction temperature increase above
ambient is:

=Reyc Po D
= (1.17) (50) (0.25)
=14.62°C

Ty (average) — Tc

(3)

Note that Ty at the end of any power pulse does not equal
the sum of the average temperature rise (14.62°C in the
example) and that due to one pulse (28.5°C in example),
because cooling occurs between the power pulses.

While junction temperature can be easily calculated for a
steady pulse train where all pulses are of the same
amplitude and pulse duration as shown in the previous
example, a simple equation for arbitrary pulse trains with
random variations is impossible to derive. However, since
the heating and cooling response of a semiconductor is
essentially the same, the superposition principle may be
used to solve problems which otherwise defy solution.

Using the principle of superposition each power interval
is considered positive in value, and each cooling interval
negative, lasting from time of application to infinity. By
multiplying the thermal resistance at a particular time by
the magnitude of the power pulse applied, the magnitude of
the junction temperature change at a particular time can be
obtained. The net junction temperature is the algebraic sum
of the terms.

The application of the superposition principle is most
easily seen by studying Figure 3.

Figure 3(a) illustrates the applied power pulses. Figure 3(b)
shows these pulses transformed into pulses lasting from time
of application and extending to infinity; at t,, Py starts and
extends to infinity; at t;, a pulse (— Pp) is considered to be
present and thereby cancels Py from time t;, and so forth with
the other pulses. The junction temperature changes due to
these imagined positive and negative pulses are shown in
Figure 3(c). The actual junction temperature is the algebraic
sum as shown in Figure 3(d).

Problems may be solved by applying the superposition
principle exactly as described; the technique is referred to
as Method 1, the pulse-by—pulse method. It yields
satisfactory results when the total time of interest is much
less than the time required to achieve steady state
conditions, and must be used when an uncertainty exists in
a random pulse train as to which pulse will cause the
highest temperature. Examples using this method are given
in Appendix A under Method 1.

For uniform trains of repetitive pulses, better answers
result and less work is required by averaging the power
pulses to achieve an average power pulse; the temperature
is calculated at the end of one or two pulses following the
average power pulse. The essence of this method is shown
in Figure 6. The duty cycle family of curves shown in
Figure 2 and used to solve the example problem is based on
this method; however, the curves may only be used for a
uniform train after steady state conditions are achieved.
Method 2 in Appendix A shows equations for calculating
the temperature at the end of the ny or n + 1 pulse in a
uniform train. Where a duty cycle family of curves is
available, of course, there is no need to use this method.
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Figure 41. Application of Superposition Principle
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Figure 44. Model For a Repetitive Equal Pulse Train

Temperature rise at the end of a pulse in a uniform train
before steady state conditions are achieved is handled by
Method 3 (a or b) in the Appendix. The method is basically
the same as for Method 2, except the average power is
modified by the transient thermal resistance factor at the
time when the average power pulse ends.

A random pulse train is handled by averaging the pulses
applied prior to situations suspected of causing high peak
temperatures and then calculating junction temperature at
the end of the ny, or n + 1 pulse. Part c of Method 3 shows
an example of solving for temperature at the end of the 3rd
pulse in a three pulse burst.

HANDLING NON-RECTANGULAR PULSES

The thermal response curves, Figure 1, are based on a
step change of power; the response will not be the same for
other waveforms. Thus far in this treatment we have
assumed a rectangular shaped pulse. It would be desirable
to be able to obtain the response for any arbitrary
waveform, but the mathematical solution is extremely
unwieldy. The simplest approach is to make a suitable
equivalent rectangular model of the actual power pulse and
use the given thermal response curves; the primary rule to
observe is that the energy of the actual power pulse and the
model are equal.

Experience with various modeling techniques has lead to
the following guidelines:

For a pulse that is nearly rectangular, a pulse model
having an amplitude equal to the peak of the actual pulse,
with the width adjusted so the energies are equal, is a
conservative model. (See Figure 7(a)).

Sine wave and triangular power pulses model well with
the amplitude set at 70% of the peak and the width
adjusted to 91% and 71%, respectively, of the baseline
width (as shown on Figure 7(b)).

A power pulse having a sin? shape models as a triangular
waveform.

Power pulses having more complex waveforms could be
modeled by using two or more pulses as shown in
Figure 7(c).

CASERM

A point to remember is that a high amplitude pulse of a
given amount of energy will produce a higher rise in
junction temperature than will a lower amplitude pulse of
longer duration having the same energy.

(a PiTi=A

0.7Pp

N\

\ 0.7;11
1] t—+]

Prlti-to) +Pa(to-t) = A

2

P2

7

to

()

#
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Figure 45. Modeling of Power Pulses

As an example, the case of a transistor used in a dc to ac
power converter will be analyzed. The idealized
waveforms of collector current, Ic, collector to emitter
voltage, Vcg, and power dissipation Pp, are shown in
Figure

A model of the power dissipation is shown in
Figure 8(d). This switching transient of the model is made,
as was suggested, for a triangular pulse.

For example, Ty at the end of the rise, on, and fall times,
Ty, T> and T3 respectively, will be found.

Conditions:
TO-3 package,

Reyc = 0.5°C/W, Ic = 60A, Vcg(ofy = 60 V
Ta =50°C

tr=80 s, t, =20 us

VCE(say = 0.3V @ 60 A

Frequency = 2 kHz..t = 500 us

Pon = (60) (0.3) =18 W

P;=30 x 30 =900 W =P,
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Assume that the response curve in Figure 1 for a die area
of 58,000 square mils applies. Also, that the device is
mounted on an MS-15 heat sink using Dow Corning
DC340 silicone compound with an air flow of 1.0 Ib/min
flowing across the heat—sink. (From MS-15 Data Sheet,
Recs =0.1°C/W and RGSA = O.SSOC/W).

Procedure: Average each pulse over the period using
equation 1-3 (Appendix A, Method 2), i.e.,
tf

_ tr ton
Pag = 0.7Pr0.71 — + Pon =% + 0.7 Pf0.71 ¢

(20)

500

(150)

500

(0.7) (900) (0.71) + (18)

80

+(0.7) (900) (0.71) 755

179+ 54+ 715
948 W

From equation 1-4, Method 2A:
Ty = [Payg + (0.7 Pr = Payg) * r(ty - t5)] Reyc

At this point it is observed that the thermal response
curves of Figure 1 do not extend below 100 ps. Heat
transfer theory for one dimensional heat flow indicates that

the response curve should follow the /t law at small times.
Using this as a basis for extending the curve, the response
at 14.2 ps is found to be 0.023.

We then have:

T, = [94.8 + (630 - 94.8).023] (0.5)
= (107.11)(0.5) = 53.55°C
For T»> we have, by using superposition:
T2 =[Pavg — Pavg " rlta —t;) + 0.7 Py -
ritp - t,) - 0.7 P;
r(tz - t1)] Reyc
= [Pavg + (0.7 Pr = Payg) = rltz —to) +
(Pon - 0.7 Py) * r(ta - t1)] Reyc
= [94.8 + (630 — 94.8) - r(164 us) + (18 - 630)
* r(150 us)] (0.5)
= [94.8 + (535.2)(.079) - (612)(.075)] (0.5)
= [94.8 + 42.3 - 45.9] (0.5)
=(91.2)(0.5) = 45.6°C
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Figure 46. Idealized Waveforms of I, Vce and Pp
in a DC to AC Inverter

For the final point T3 we have:
T3 = [Pavg — Pavg * 1t —to) + 0.7 Py -
ritz - to) - 0.7 P, * r(t3 —t1) + Pon
r(tz - t1) - Pon - r(t3 - to)
+0.7 Pt * r(ts - t2)] Reuc
[Pavg + (0.7 P - Pavg) * r(t3 - to) +
(Pon-0.7 P, * r(tz - t1) + (0.7 Ps - Pon)
r(ts - t2)] Reuc

=[94.8 + (535.2) * r(221 us) + (-612)
+ (612) * r(56.8us)] (0.5)

=[94.8 + (535.2)(0.09) - (612) (0.086) +
(612)(0.045)] (0.5)

= [94.8 + 481.7- 52.63 + 27.54] (0.5)

= (117.88)(0.5) = 58.94°C

* 1r(206.8 us
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The junction temperature at the end of the rise, on, and
fall times, Ty, Ty, and T3, is as follows:
Ty1=T1+Ta+ Reca * Payg
Roca = Recs = Resa = 0.1 + 0.55
Tyq =53.55 + 50 + (0.65)(94.8) = 165.17°C
Ty2 =Tz + Ta+ Reca * Payg
=45.6 + 50 + (0.65)(94.8)
=157.22°C
Ty =Tz + Ta+ Roca * Payg
=58.94 + 50 + (0.65)(94.8)
=170.56°C

Tyavg) = Pavg (Reyc + Recs + Resa) + Ta
=(94.8)(0.5 + 0.1 + 0.55) + 50
= (94.8)(1.15) + 50 = 159.02°C

Inspection of the results of the calculations Ty, T, and
T3 reveal that the term of significance in the equations is
the average power. Even with the poor switching times
there was a peak junction temperature of 11.5°C above the
average value. This is a 7% increase which for most
applications could be ignored, especially when switching
times are considerably less. Thus the product of average
power and steady state thermal resistance is the
determining factor for junction temperature rise in this
application.

SUMMARY

This report has explained the concept of transient
thermal resistance and its use. Methods using various
degrees of approximations have been presented to
determine the junction temperature rise of a device. Since
the thermal response data shown is a step function
response, modeling of different wave shapes to an
equivalent rectangular pulse of pulses has been discussed.

The concept of a duty cycle family of curves has also
been covered; a concept that can be used to simplify
calculation of the junction temperature rise under a
repetitive pulse train.

APPENDIX A METHODS OF SOLUTION

In the examples, a type 2N3647 transistor will be used;
its steady state thermal resistance, Rgjc, is 35°C/W and its
value for r(t) is shown in Figure Al.

Definitions:

P4, P, P53 ... P, = power pulses (Watts)
T4, To, T3 ... To = junction to case temperature at
end of Py, Py, P3 ... Pn
tg, 11, to, ... t, = times at which a power pulse
begins or ends

CASERM

r(tn - t) = transient thermal resistance factor at
end of time interval (t, - ty).

Table 1. Several Possible Methods of Solutions

1.Junction Temperature Rise Using Pulse-By—Pulse
Method
A.Temperature rise at the end of the ng, pulse for
pulses with unequal amplitude, spacing, and
duration.
B. Temperature rise at the end of the ng, pulse for
pulses with equal amplitude, spacing, and duration.
2.Temperature Rise Using Average Power Concept
Under Steady State Conditions For Pulses Of Equal
Amplitude, Spacing, And Duration
A. At the end of the ny, pulse.
B. At the end of the (n + 1) pulse.
3. Temperature Rise Using Average Power Concept
Under Transient Conditions.
A. At the end of the ny, pulse for pulses of equal
amplitude, spacing and duration.
B. At the end of the n + 1 pulse for pulses of equal
amplitude, spacing and duration.
C. At the end of the ny, pulse for pulses of unequal
amplitude, spacing and duration.
D. At the end of the n + 1 pulse for pulses of unequal
J amplitude, spacing and duration.
METHOD 1A - FINDING T, AT THE END OF THE Nth
PULSE IN A TRAIN OF UNEQUAL AMPLITUDE,
SPACING, AND DURATION

General Equation:
n
> Pilr(tzn-t - tai2)

i=1
= rth-1 - t2i-1)]1Reyc

Th = (1-1)

where n is the number of pulses and P; is the peak value
of the ith pulse.

To find temperature at the end of the first three pulses,
Equation 1-1 becomes:

T1 =Py r(ty) Reyc (1-1A)

To=[P1r(t3) - Py r(tz - t4) (1-1B)
+ Par(t3 - t2)] Reyc

T3 =[Py r(ts) - Py r(ts - t1) + Par(ts - tp) (1-1C)
- Paor(ts - t3) + P3r(ts - t4)] Reyc

Example:
Conditions are shown on Figure 4 as:
P2:20W t1 =0.1 ms t4:3.3 ms
P3;=30W tpr=0.3ms ts =3.5ms
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Therefore,

t1 —t0=0.1 ms
to-t1=0.2ms
t3-to=1ms
t4—t3=2ms
t5—t4=0.2ms

t3—t1 =1.2ms
t5 —t1 =3.4ms
t5 -to =3.2ms
t5—t3=2.2ms

Procedure:

Find r(t, - tx) for preceding time intervals from Figure 2,
then substitute into Equations 1-1A, B, and C.
T4 =Py r(ty) Rgyc =40 * 0.05 *+ 35=70°C
T2 =[Pqr(ts) - Py rlts - t4) + P2 r(ts - t2)] Resc
=[40 (0.175) - 40 (0.170) + 20 (0.155)] 35
=[40 (0.175 - 0.170) + 20 (0.155)] 35
=[0.2+3.1]35=115.5°C
Tz =[Pqr(ts) -P1r(ts - 1) + Par(ts - to)
- Par(ts - t3) + P3r(ts - t4)] 64c
T3 =[40 (0.28) - 40 (0.277) + 20 (0.275) - 20 (0.227)
+ 30 (0.07)] 35
= [40 (0.28 - 0.277) + 20 (0.275 - 0.227)
+30 (0.07)] 35
=[0.12+0.96 + 2.1]11 35=3.18 *+ 35=111.3°C

Note, by inspecting the last bracketed term in the
equations above that very little residual temperature is left
from the first pulse at the end of the second and third pulse.
Also note that the second pulse gave the highest value of
junction temperature, a fact not so obvious from inspection
of the figure. However, considerable residual temperature
from the second pulse was present at the end of the third
pulse.

METHOD 1B - FINDING T; AT THE END OF THE Nth
PULSE IN A TRAIN OF EQUAL AMPLITUDE, SPACING,
AND DURATION

The general equation for a train of equal repetitive pulses
can be derived from Equation 1-1. P; = Pp, t; = t, and the
spacing between leading edges or trailing edges of adjacent
pulses is T.

General Equation:

n

Tn=PpRayc > rlin-i)t+

i=11]
= f(n-1i)1]
Expanding:

Thn=PpReycr[(n-1)t+t]-r[(n-1) 1]
+r(n-2)t+1t) -r[(n-2) 1] +r[(n - 3)
T+t -rn-3)1]+...+r[(n-0)T+1]

(1-2A)

TRelative amounts of temperature residual from Py, P», and
P53 respectively are indicated by the terms in brackets.

For 5 pulses, equation 1-2A is written:

Ts = Pp Royc [r(4 T + 1) - r(41) + r(31 + 1)]
—-r8t) +r2t+1) - r2t) +r(t +1)
= r(1) + r(t)]

Example:

Conditions are shown on Figure 5 substituting values
into the preceding expression:

Ts = (5) (35) [r(4.20 + 5) - r(4.20) + r(3.20 + 5)
+1(3.20) + r(2.20 + 5) - r(2.20) + r(20 + 5)
- r(20) + r(5)]

Ts = (5) (35) [0.6 - 0.76 + 0.73 - 0.72 + 0.68
- 0.66 + 0.59 - 0.55 + 0.33] - (5)(35)(0.40)

Ts =70.0°C

Note that the solution involves the difference between
terms nearly identical in value. Greater accuracy will be
obtained with long or repetitive pulse trains using the
technique of an average power pulse as used in Methods 2
and 3.

METHOD 2 - AVERAGE POWER METHOD, STEADY
STATE CONDITION

The essence of this method is shown in Figure 6. Pulses
previous to the ny, pulse are averaged. Temperature due to
the ng, or n + 1 pulse is then calculated and combined
properly with the average temperature.

Assuming the pulse train has been applied for a period of
time (long enough for steady state conditions to be
established), we can average the power applied as:

Pavg = Pp & (1-3)
METHOD 2A - FINDING TEMPERATURE AT THE END
OF THE Ny, PULSE

Applicable Equation:

Tn = [Pavg + (Pb — Pavg) r(t)] Resc (1-4)

or, by substituting Equation 1-3 into 1-4,

Tn = [% + (1@) r(t)] PD ReJC (1-5)
The result of this equation will be conservative as it adds

a temperature increase due to the pulse (Pp — Payg) to the

average temperature. The cooling between pulses has not

been accurately accounted for; i.e., Ty must actually be less

than Ty(ayg) when the n'h pulse is applied.

Example: Find T, for conditions of Figure 5.

Procedure: Find P4q from equation (1-3) and

substitute values in equation (1-4) or
(1-5).

Th = [(1.25) + (5.0 - 1.25)(0.33)] (35)
=43.7 + 43.2 = 86.9°C
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METHOD 2B - FINDING TEMPERATURE AT THE END
OF THE N + 1 PULSE

Applicable Equation:

Tnh+1=[Pavg + (Pp — Payg) rt + 1)
+ Pp r(t) - Pp r(7)] Reyc

or, by substituting equation 1-3 into 1-6,
T, 1= H + (1@)r(t +7)

rt) - r(r)} PoRoJc

(1-6)

Example: Find T, for conditions of Figure 5.
Procedure: Find Payq from equation (1-3) and
substitute into equation (1-6) or (1-7).

Tn.1=1[(1.25) + (5 - 1.25)(0.59) + (5)(0.33)
- (5)(0.56)] (35) = 80.9°C

Equation (1-6) gives a lower and more accurate value for
temperature than equation (1-4). However, it too gives a
higher value than the true Ty at the end of the n + 1t pulse.
The error occurs because the implied value for Ty at the end
of the n'h pulse, as was pointed out, is somewhat high.
Adding additional pulses will improve the accuracy of the
calculation up to the point where terms of nearly equal
value are being subtracted, as shown in the examples using
the pulse by pulse method. In practice, however, use of this
method has been found to yield reasonable design values
and is the method used to determine the duty cycle of
family of curves - e.g., Figure 2.

Note that the calculated temperature of 80.9°C is 10.9°C
higher than the result of example 1B, where the
temperature was found at the end of the 5t pulse. Since the
thermal response curve indicates thermal equilibrium in 1
second, 50 pulses occurring 20 milliseconds apart will be
required to achieve stable average and peak temperatures;
therefore, steady state conditions were not achieved at the
end of the 5™ pulse.

METHOD 3 - AVERAGE POWER METHOD,
TRANSIENT CONDITIONS

The idea of using average power can also be used in the
transient condition for a train of repetitive pulses. The
previously developed equations are used but P,ye must be
modified by the thermal response factor at time t(2y, - 1)

METHOD 3A - FINDING TEMPERATURE AT THE END
OF THE Ny, PULSE FOR PULSES OF EQUAL
AMPLITUDE, SPACING AND DURATION

Applicable Equation:

Th = [%rt(zn + (1 z{)r(t)] P Reyc (1-8)

CASERM

Conditions: (See Figure 5)
Procedure: At the end of the 5! pulse
(See Figure 7) . . .

Ts = [5/20 * r(85) + (1 - 5/20)r(5)] (5)(35)
= [(0.25)(0765) + (0.75)(0.33)] (175)
=77°C

This value is a little higher than the one calculated by
summing the results of all pulses; indeed it should be,
because no cooling time was allowed between P,yg and the
n'h pulse. The method whereby temperature was calculated
at the n + 1 pulse could be used for greater accuracy.

METHOD 3B - FINDING TEMPERATURE AT THE END
OF THE N + 1 PULSE FOR PULSES OF EQUAL
AMPLITUDE, SPACING AND DURATION

Applicable Equation:
Toor= | Lritong + (16)

(1-9)
(t+ 1) + r(t) — r(t)} Pb Reuc

Example: Conditions as shown on Figure 5. Find
temperature at the end of the 5t pulse.

Forn+1=5n=41,1=t;=65ms,

Ts = {25—0 r(65 ms) + (1 ) r(25 ms)

+ r(5ms) — r(20 ms)} (5)(35)
Ts = [(0.25)(0.73) + (0.75)(0.59) + 0.33 - 0.55](5)(35)
Ts =70.8°C

The answer agrees quite well with the answer of Method
1B where the pulse-by—pulse method was used for a
repetitive train.
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METHOD 3C - FINDING T4 AT THE END OF THE Ny,
PULSE IN A RANDOM TRAIN

The technique of using average power does not limit
itself to a train of repetitive pulses. It can be used also
where the pulses are of unequal magnitude and duration.
Since the method yields a conservative value of junction
temperature rise it is a relatively simple way to achieve a
first approximation. For random pulses, equations 1-4
through 1-7 can be modified. It is necessary to multiply
Pavg by the thermal response factor at time (2 - 1). Pavg is
determined by averaging the power pulses from time of
application to the time when the last pulse starts.

Applicable Equations:

n tio_1\—t/o;
. _ (2i-1)~Y2i-2)
General: Pavg = z P m (1 —10)
i=1
For 3 Pulses:
t - to t5 - to
Pavg =P + 1-11
avg 1 ts - to ( )

th-to

Conditions are shown on Figure 4 (refer to
Method 1A).

Example:

This result is high because in the actual case considerable
cooling time occurred between P, and P3 which allowed Ty
to become very close to Tc. Better accuracy is obtained
when several pulses are present by using equation 1-10 in
order to calculate Ty — tc at the end of the nh + 1 pulse. This
technique provides a conservative quick answer if it is easy
to determine which pulse in the train will cause maximum
junction temperature.

METHOD 3D - FINDING TEMPERATURE AT THE END
OF THE N + 1 PULSE IN A RANDOM TRAIN

The method is similar to 3C and the procedure is
identical. P,y is calculated from Equation 1-10 modified
by r(t2n - 1) and substituted into equation 1-6, i.e.,

Th+1=[Pavg r(ton-1) + (Pp — Paye) rton-1 -

ton-2) + Pp r(tan+1 = t2n) = Pp r(tons
- tan-1)] Reyc

The previous example cannot be worked out for the n + 1

pulse because only 3 pulses are present.

Table 2. Summary Of Numerical Solution For The
Repetitive Pulse Train Of Figure 5

Procedure: Find P44 from equation 1-3 and the junction Temperature Obtained, °C
. tgmperature rise from equation 1-4. Temperature Pulse by |Average Power |Average Power
Conditions: Figure 4 Desired Pulse Nth Pulse N + 1 Pulse
At End of 70.0 (1B) 77 (3A) 70.8 (3B)
Pavg =40 - 31+ 201 =121 + 667 5th Pulse
— 7.88 Watts Steady State - 86.9 (2A) 80.9 (2B)
Peak
T3 = [Pavg (ts) + (P3 = Payg) r(ts - t4)] Reyc
=[7.88 (0.28) + (30 - 7.88) - 0.07] 35 Note: Number in parenthesis is method used.
= [2.21 + 1.56] 35 = 132°C
® 1.0 —
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B 0.5 S
(7} 1
) 0.3
o
T 02 —
Eg e
2N o1 —
(] —
2 E 007
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JwEESS=E
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Figure 47. 2N3467 Transient Thermal Response
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SPICE Generates the Thermal Response Models
of a Power Semiconductor

Gary E. Dashney, Lab Manager

Larry Walker, Characterization Engineer
ON Semiconductor

Phoenix, Arizona

INTRODUCTION

An equivalent electric circuit consisting of a
resistor—capacitor network can be used to describe both the
steady—-state and transient thermal response of a power
semiconductor device. Combined with SPICE, this network
is extremely useful in determining a device’s junction
temperature for any input power condition or waveform that
can be modeled in SPICE.

This paper will cover the following topics:

¢ Understanding basic transient thermal response of
power semiconductors

¢ Basic transient thermal response test methods

e The thermal equivalent SPICE model

e Examples of using SPICE to model transient thermal
response of power devices

PDiss

Understanding Basic Transient Thermal
Response of Power Semiconductors

Having already described the basic thermal parameters of
power semiconductors in “Basic Semiconductor Thermal
Measurement”, [1] this paper will focus primarily on the
thermal equivalent circuit and how it applies to transient and
steady—state thermal analysis.

The thermal behavior of a power semiconductor device
can be described by a resistor—capacitor network as shown
in Figure 50. This network shows the most commonly used
thermal equivalent model for a power semiconductor. More
elements (RC sections) can be added to increase the model
detail as required. The third order model shown in Figure 50
is relatively simple yet accurately describes the thermal
performance of a power semiconductor device.

HEAT FLOW

hY
PAl

Heat generated in a device’s junction flows from a higher
temperature region through each resistor-capacitor pair

to a lower temperature region.

Figure 50. Thermal Electrical Equivalent Circuit

The thermal circuit shown in Figure 50 is governed by
three basic equations which are similar to the three forms of
Ohm’s law.

Thermal Equation Electrical Equivalent

Rin = AT/Pp R=V/ €))

AT = Pp*Ry, V= TI*R 2)

Pp = AT/Ry, I=V/R 3)
Where:

® Ry, thermal resistance, is analogous to resistance

e AT is analogous to a voltage drop
e Pp, power dissipation, is analogous to current flow
e avoltmeter is analogous to a thermometer

Resistors R1, R2, and R3 in Figure 50 are all analogous to
individual thermal resistances, or quantities that impede
heat flow. Resistor R1 represents the thermal resistance from
the device’s junction to its die—bond. The “junction” of a
power semiconductor, whether it be a pn interface or a
schottky barrier, is the location where heat is generated
within the device. Resistor R2 represents the thermal
resistance from the die—bond to the device’s case. Resistor
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R3 represents the thermal resistance from the device’s
case—to—ambient. The steady—state thermal resistance from
the junction to some reference point is equal to the sum of
the individual resistors between the two points. For instance,
the thermal resistance, Rypjc, from junction—to-case is equal
to the sum of resistors R1 and R2. The thermal resistance,
Ripja, from junction-to—ambient, therefore, is equal to the
sum of resistors R1, R2, and R3.

The capacitors shown in Figure 50 help model the
transient—thermal-response of the device. When heat is
instantaneously applied and or generated, a thermal
charging takes place as heat passes from one point to another
with—in the device. This charging effect and/or transient

100

CASERM

thermal response, as it is traditionally called, follows an RC
time constant determined by the resistors and capacitors in
the thermal network.

The thermal resistance at any given point in time is
equivalent to the total impedance of the circuit under applied
power at that time. The total impedance of the network
would initially be small and increase over time as the
capacitors charge (see Figure 51). As time progresses and
the capacitors fully charge, a steady-state condition is
reached. When a steady—state condition is reached, the total
impedance is simply the sum of the resistors R1, R2, and R3.
The total impedance as a function of time is called transient
thermal resistance, Rypjr(t).
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10k 005
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0.01 il
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0506 ¢ Q s821 Q  32150Q H
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THERMAL RESISTANCE

J_01386
<
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SINGLE PULSE
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1.E-5 1.E-4 1.E-3 1.E-2

1.E-1 1.
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The device shown is mounted on a standard 2 inch square FR4 board with minimum recommended pads. The initial
transient thermal resistance starts out very low and increases over time until it reaches its steady-state value.

Figure 51. Transient thermal response curve for an MTV32N20E D3Pak surface mounted
power MOSFET device with RC values shown.

Basic Transient Thermal Response Test Methods
The old traditional method of measuring transient thermal
response is as follows:

1. Heat the device by applying power until it reaches
steady-state

. Remove the power from the device and begin sampling
the TSP (Temperature Sensitive Parameter)

Reduce the collected TSP data and normalize it for
graphing
This is known as the cooling curve method because the
thermal response is measured while the device is cooling.
Theory states that the cooling curve is identical to the
heating curve, but it is the heating not the cooling of the
device that the circuit designer is really interested in. The
collected data, therefore, would have to be re—arranged and
presented as a heating—curve similar to that shown in Figure
51.

Generally, the best approach to quantify the transient
thermal behavior of a device is to generate a heating
characterization curve. This is usually done by applying

constant power pulses for varying lengths of time and
measuring the thermal impedance for this time period.
Unfortunately, the applied pulses, for all practicality, are
usually rectangular. The data obtained, therefore,
represents only rectangular pulses. With this type of
transient data (i.e.. rectangular heating pulse) the user must
apply his own design conditions by adjusting for
non-rectangular pulses. This is usually done with some
sort of equivalent and/or superposition technique. [3]

One big advantage that some of the latest test equipment
provides is the generation of the RC network values shown
in Figures 50 and 51. The RC network values are derived by
using error—minimization routines to solve the differential
equations that describe the thermal circuit behavior. Actual
versus simulated thermal response data for the
MTV32N20E device is shown in Figure 53. The RC
network derived by these testers provides both the designer
and the device manufacturer with a tremendous tool.
Thermal circuit RC networks can also be extracted from the
collected data by using such software as Sauna™ from
Thermal Solutions (313-761-1956).
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Figure 52. Simulated and actual transient thermal response curves and the thermal equivalent circuit
for the MTV32N20E power MOSFET device mounted on a2 in. x 2 in., 2 oz. Cu,
FR4 board with the minimum recommended footprint.

The main advantages of using an RC network for thermal
modeling are:

Individual thermal resistances and time constants of the
device’s internal package can be shown

Provides the opportunity to determine where package
enhancements can be made to improve thermal
performance

The ability to simulate the device’s thermal behavior
using SPICE under any power pulse condition

The Thermal Equivalent SPICE Model

Using SPICE, equations (1), (2), and (3), and the RC
network derived from the transient thermal response
measurements, a model of the thermal behavior for a device
under various power conditions can be generated. This
provides the designer with a direct way to determine a
device’s operating junction temperature under the unique

electrical conditions of the application circuit, thus insuring
circuit reliability.

The p—channel MOSFET, MMSF4P01Z, packaged in an
SOICS platform will be used to demonstrate the application
of this thermal modeling technique. Shown in Figure 53 is the
transient thermal response for the MMSF4P01Z along with
its synthesized or derived equivalent thermal RC network. A
sample SPICE input deck for the thermal circuit is illustrated
in Figure 54. It should be recalled that current in the electrical
circuit is analogous to power dissipation in the thermal circuit
(equation 3), hence, the reason for the current sources in the
circuit program. Figure 54 represents the SPICE input deck
which produces the input and output waveforms of Figure 55.
As can be seen, multiple power inputs can be used to create
fairly complex power dissipation waveforms. Keep in mind
that the input stimulus to the thermal circuit is power, which
is the product of the voltage and current applied to the device
of interest.
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Figure 53. Transient thermal response curve and thermal equivalent circuit for the MMSF4P01Z power
MOSFET device mounted on a 2 in. x 2 in., 2 0z. Cu, FR4 board with the minimum recommended footprint.

THERMAL RESPONSE SIMULATION - MMSF4P01Z
*

IPDISS1 0 1 PULSE(OA 1A 0S 10MS 1US 1US 20MS)
IPDISS2 0 1 PULSE(OA 20A 0S 10MS 1US 1US 20MS)
CT1 1 0 17.8296M

RT1 1 2 16.8620Q

CT2 2 0 59.0954M

RT2 2 3 57.0433Q

CT3 3 0 816.901M

RT3 3 0 63.6307Q2

*

.TRAN 1MS 0.2S
*

.OPTIONS LIMPTS=20000 RELTOL=0.002

.PROBE
.END

Figure 54. SPICE input deck used to simulate the thermal circuit of MMSF4P01Z and generate the input and outpu
waveforms seen in Figure 55. Concerning the units in the SPICE deck, “M” means 10-3 and “U” means 106,

Many courses, books and other forms of instruction are
available concerning programming and operating SPICE
software.[S] These subjects are not the intended scope of
this paper. As stated before, Figure 55 represents the input
and output waveforms of the SPICE input deck of Figures
52 and 53. Figures 55, 56, and 57 demonstrate the use of the
same thermal circuit with other input patterns applied. The
solid waveform in these figures is the input power to the
thermal circuit. The dashed line represents the junction
temperature of the device with this input power applied. As
one can probably tell from Figures 52 and 57, it takes
several hundred seconds for the MMSF4P01Z to reach a

stable thermal condition, i.e. steady-state. What is
pleasantly apparent, is that with a given RC network, which
leads to a simple SPICE input deck, and the power input
waveform information, the junction temperature condition
can be easily ascertained. Of course, everything has a limit.
If very complex input power waveforms which have short
time intervals with respect to steady—state stabilization
time are applied for extremely long time periods, one may
run out of simulation capability. Figure 58, for example,
represents approximately 4000 data points. The simulation
for that particular example produced around 9000 data
points all the way out to 1000 s.
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Figure 55. Input (power) and output (temperature) waveforms for the SPICE simulation of the thermal circuit
given in Figures 52 and 53 with a complex waveform as input.
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Figure 56. Input (power) and output (temperature) waveforms for the SPICE simulation of the thermal circuit
given in Figures 52 and 53 with a simple square waveform as input.
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Figure 57. Input (power) and output (temperature) waveforms for the SPICE simulation of the thermal circuit
given in Figures 52 and 53 with a simple triangular waveform as input.
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Figure 58. Input (power) and output (temperature) waveforms for the SPICE simulation of the thermal circuit
given in Figures 52 and 53 with a low frequency triangular waveform as input. The analysis was carried out
until the junction temperature had practically reached steady-state.
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SUMMARY

In many situations, the design engineer is faced with the
challenge of taking the manufacturers’ specifications and
characterization data and applying them to their unique
application. For power semiconductor thermal
performance, the hurtle is taking a thermal characterization
for a device based on rectangular power pulse waveforms
and transforming this information into useful results for a
completely different power application. The attempt of this
paper was to present a technique that can greatly reduce this
obstacle. Given the RC thermal equivalent network for a
device, the known input power waveforms and a circuit
simulator, it is a fairly straight forward process to ascertain
exactly the junction operating condition of the device.
Realizing the power of this tool, some manufacturers, such
as ON Semiconductor, are beginning to include this thermal
circuit information in their data sheets.
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Appendix A Thermal Data on Power Surface Mount Packages
Device Roya Roya
Type Technology Package Die Size (mils) Die Size (mm) (°C/W) Notes (°C/W)
Rectifier GaAs D2PAK 112x 112 2.84x2.84 77.8 Air 3.3
Rectifier Silicon/Schottky D2PAK 114 x 114 2.89x2.89 91.38 min 2.19
Rectifier Silicon/Schottky D2PAK 114 x 114 2.89x2.89 52.29 17, SS
MOSFET Silicon D2PAK 115 x 102 2.92x2.59 50 min 1.86
Rectifier Silicon/Schottky D2PAK 128 x 128 3.25x3.25 90.19 min 4
Rectifier Silicon/Schottky D2PAK 128 x 128 3.25x3.25 59.74 17, SS
MOSFET Silicon D2PAK 145 x 145 3.68 x 3.68 50 min 1.29
Rectifier Silicon/Schottky D2PAK 170x 170 4.31 x 4.31 88.02 min 1.26
Rectifier Silicon/Schottky D2PAK 170x 170 4.31 x4.31 54.46 17, SS
MOSFET Silicon D2PAK 171 x 227 4.34x5.77 76.73 min 0.61
MOSFET Silicon D2PAK 171 x 227 4.34x5.77 53.04 17, SS
MOSFET Silicon D2PAK 180 x 175 4.57 x 4.44 50 min 1
Rectifier Silicon/Schottky D2PAK 180 x 180 4.57 x 4.57 88.26 min 1.02
Rectifier Silicon/Schottky D2PAK 180 x 180 4.57 x 4.57 56.67 17, SS
MOSFET Silicon D2PAK 186 x 190 4.72 x 4.82 50 min 0.93
Rectifier GaAs D2PAK 80 x 80 2.03x2.03 76.8 Air 3.77
Rectifier Silicon/Schottky DPAK 100 x 100 2.54 x2.54 134.17 min 112.21
Rectifier Silicon/Schottky DPAK 100 x 100 2.54 x2.54 67.53 17, SS 2.43
MOSFET Silicon DPAK 102 x 102 2.59 x 2.59 118.12 min 1.72
MOSFET Silicon DPAK 115 x 102 2.92x2.59 71.4 min 1.86
Rectifier Silicon/Schottky DPAK 62 x 62 1.57 x 1.57 131.67 min 3.22
Rectifier Silicon/Schottky DPAK 62 x 62 1.57 x1.57 63.95 17, SS
MOSFET Silicon DPAK 75x75 1.91x1.91 3.43
Rectifier Silicon/Schottky DPAK 80 x 80 2.03 x 2.03 123.34 min 25
Rectifier Silicon/Schottky DPAK 80 x 80 2.03x2.03 62.09 17, SS
MOSFET Silicon DPAK 89 x 89 2.26x2.26 71.4 min 2.38
MOSFET Silicon DPAK 89 x 89 2.26 x 2.26 92.29 2.61
MOSFET Silicon Micro8™ 35x 70 0.89x1.78 239.36 min 21.37
MOSFET Silicon Micro8™ 35x70 0.89x1.78 121 17, SS 26.66
MOSFET Silicon Micro8™ 70 x 85 1.78 x 2.16 199.24 min
MOSFET Silicon Micro8™ 70 x 85 1.78x2.16 94.67 17, SS
MOSFET Silicon Microg8™ 70 x 85 1.78x2.16 107.67 0.5”, min
Rectifier Silicon Powermite™ 40 x 40 1.01 x1.01 247.2 min 19.5
Rectifier Silicon/Schottky Powermite™ 40 x 40 1.01 x 1.01 254.9 min
Rectifier Silicon/Schottky Powermite™ 40 x 40 1.01 x1.01 83.1 17, 8S
Rectifier Silicon/Schottky SMA 39 x 39 0.99 x 0.99 243.95 min
Rectifier Silicon/Schottky SMA 39x 39 0.99 x 0.99 85.74 17, SS
Rectifier Silicon/Schottky SMA 39 x 39 0.99 x 0.99 250.57 min
Rectifier Silicon/Schottky SMA 39 x 39 0.99 x 0.99 104.47 0.7, SS
Rectifier Silicon/Schottky SMA 39 x 39 0.99 x 0.99 87.53 17, 8§
NOTES:

1.

Derating applied to all numbers
Reyx < 20: #*1.25

20 < RSJX< 100

#%(14)0.25-0.15%((#-20)/80)))

RQJX > 100 #*1.1

. Rgya is on min pad unless noted
. DXPAK Rgya is on min pad unless noted
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Device Roya Roya
Type Technology Package Die Size (mils) Die Size (mm) (°C/W) Notes (°C/W)
Rectifier Silicon/Schottky SMA 45 x 45 1.14x1.14 253.76 min
Rectifier Silicon/Schottky SMA 45 x 45 1.14x1.14 101.53 0.7”, SS
Rectifier Silicon/Schottky SMA 45 x 45 1.14x1.14 86.4 17, 8S
Rectifier Silicon/Schottky SMA 49 x 49 1.24x1.24 251.1 min
Rectifier Silicon/Schottky SMA 49 x 49 1.24x1.24 86.7 17, 8S
Rectifier Silicon SMA 52 x 52 1.32x1.32 88.3 17, 8S
Rectifier Silicon SMA 52 x 52 1.32x1.32 240.7 min
Rectifier Silicon SMA 52 x 52 1.32x1.32 2475 min
Rectifier Silicon/Schottky SMA 52 x 52 1.32x1.32 250.01 min
Rectifier Silicon/Schottky SMA 52 x 52 1.32x1.32 103.97 0.7”, SS
Rectifier Silicon/Schottky SMA 52 x 52 1.32x1.32 85.57 17, 8S
Rectifier Silicon/Schottky SMB 39 x 39 0.99 x 0.99 219.07 min
Rectifier Silicon/Schottky SMB 39x39 0.99 x 0.99 80.82 17, SS
Rectifier Silicon/Schottky SMB 39 x 39 0.99 x 0.99 208.1 min
Rectifier Silicon/Schottky SMB 39x39 0.99 x 0.99 78.1 17, SS
Rectifier Silicon SMB 46 x 46 1.16x 1.16 79.26 17, 8S
Rectifier Silicon SMB 46 x 46 1.16x1.16 234.41 min
Rectifier Silicon SMB 60 x 60 1.52 x 1.52 75.44 17, 8S
Rectifier Silicon SMB 60 x 60 1.52 x 1.52 231.63 min
Rectifier Silicon/Schottky SMB 62 x 62 1.57 x1.57 225.65 min
Rectifier Silicon/Schottky SMB 62 x 62 1.57 x1.57 77.38 17, 8S
Rectifier Silicon/Schottky SMC 62 x 62 1.57 x1.57 164 min
Rectifier Silicon/Schottky SMC 62 x 62 1.57 x 1.57 70.7 17, 8S
Rectifier Silicon/Schottky SMC 62 x 62 1.57 x 1.57 71.6 17, SS
Rectifier Silicon/Schottky SMC 62 x 62 1.57 x 1.57 164.4 min
Rectifier Silicon SMC 71 x71 1.80x 1.80 74.7 17, 8S
MOSFET Silicon SO-8 34 x 68 0.86x 1.73 176.6 min
MOSFET Silicon SO-8 34 x 68 0.86x1.73 105.4 17, SS
MOSFET Silicon SO-8 34 x 68 0.86x1.73 66.33 17,108
BIPOLAR Silicon SO-8 51 x 54 1.3x1.37 186.6 min
BIPOLAR Silicon SO-8 51 x54 1.3x1.37 126.3 0.7, SS
BIPOLAR Silicon SO-8 51 x 54 1.3x1.37 108.4 17, SS
BIPOLAR Silicon SO-8 56 x 84 1.42x2.13 185.7 min
BIPOLAR Silicon SO-8 56 x 84 1.42x2.13 116.2 0.7, SS
BIPOLAR Silicon SO-8 56 x 84 1.42x2.13 99.6 17, SS
MOSFET Silicon SO-8 57 x99 1.45 x 2.51 166.1 min
MOSFET Silicon SO-8 57 x 99 1.45 x 2.51 97.8 17, SS
MOSFET Silicon SO-8 57 x 99 1.45 x 2.51 61.7 17, 10S
MOSFET Silicon SO-8 57 x 99 1.45 x 2.51 85.6 17, SS
MOSFET Silicon SO-8 57 x 99 1.45 x 2.51 49.33 17,108
MOSFET Silicon SO-8 58 x 99 1.47 x 2.51 160.8 min
MOSFET Silicon SO-8 89 x 150 2.26 x 3.81 145.13 min
Rectifier Silicon/Schottky SO-8 90 x 90 2.29x2.29 138.5 min
NOTES:

1. Derating applied to all numbers
RGJX < 20: #1.25

20 < ReJx< 100

RQJX > 100 #*1.1

#*(1+)0.25-0.15%((#-20)/80)))

2. Rgya is on min pad unless noted

3. DXPAK Rgya is on min pad unless noted
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Device Roya Roya
Type Technology Package Die Size (mils) Die Size (mm) (°C/W) Notes (°C/W)

MOSFET Silicon SO-8 98 x 120 2.49 x 3.04 133.2 min

MOSFET Silicon SO-8 98 x 120 2.49 x 3.04 81.5 17, 8S

MOSFET Silicon SO-8 98 x 120 2.49 x 3.04 129 min

MOSFET Silicon SO-8 98 x 120 2.49 x 3.04 80.9 17, 8S

MOSFET Silicon SO-8 98 x 120 2.49 x 3.04 44.5 17,108

Rectifier Silicon/Schottky SOD-123 35x35 0.89x0.89 205.7 17, SS

Rectifier Silicon/Schottky SOD-123 35x35 0.89 x 0.89 429.2 min

MOSFET Silicon SOT-223 35x 70 0.89x1.78 167.49 min

MOSFET Silicon SOT-223 35x70 0.89x1.78 75.49 17, SS

MOSFET Silicon SOT-223 55x90 1.40x 2.29 159.8 min

MOSFET Silicon SOT-223 55 x 90 1.40x 2.29 88.5 0.7, SS

MOSFET Silicon SOT-223 55 x 90 1.40x2.29 71.8 17, SS

OTES:

N
1.

Derating applied to all numbers
RQJX < 20: #41.25

20 < ReJx< 100

Reyx > 100 #*1.1

. Rgya is on min pad unless noted
. DXPAK Rgya is on min pad unless noted

#+(14)0.25-0.15*((#-20)/80)))
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Thermal Comparison and Summary of
Low Voltage Surface Mount Packages

0.5” Sq. 0.5” Sq. 17 8q. 17 8q.

Time in Minimum Pad Minimum Pad Pad Size Pad Size Pad Size Pad Size Die Size Die Size

Seconds Size (°C/W) Size (watts) (°C/W) (watts) (°C/W) (watts) (mils) (mm) Packages
5 245 5.10 — — 15 8.33
10 385 3.25 — — 21 5.95 100x100 2.54x2.54 %
SS 134 0.93 — — 67.5 1.85 DPAK
5 55 2.27 — — 30 417
10 75 1.67 — — 35 3.57 35x70 0.889x1.77 w
SS 167 0.75 — — 75.94 1.65 SOT-223
5 50.5 2.48 44 2.84 375 3.33
10 64 1.95 515 2.43 44 2.84 96x120 2.438x3.04
SS 128.9 0.97 102 1.23 80.9 1.55
5 975 1.28 52 2.40 46 2.72
10 122 1.02 56 2.23 51 245 70x85 1.77x2.159
SS 199 0.63 107.6 1.16 94.7 1.32 Micro8
5 137 0.91 62 2.02 58.3 214 %
10 160 0.78 68.3 1.83 615 2.03 40x70 1.016x1.77 %‘
SS 241 052 125.8 0.99 102.3 1.22 TSOP-6

NOTES: These apply to all of the measurements
SS = Steady State

Thermal measurements are Rgya in °C/Watt

Measurements have been derated
All devices are single die
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APPENDIX B: APPLICABLE STANDARDS

The following list contains applicable Electronic Industries Association (EIA) JEDEC Standards. These may be obtained
by accessing the JEDEC website at www.JEDEC.org

JESD30-B Descriptive Designation System for Semiconductor-Device Packages

JESD1  JEDEC Standard 1, Leadless Chip Carrier Pinouts Standardized for Linear’s

JESD2  JEDEC Standard 2, Digital Bipolar Pinouts for Chip Carriers

JESD4 JEDEC Standard 4, Definition of External Clearance and Creepage Distances of Discrete Semiconductor
Packages for Thyristors and Rectifiers

JESD9-A  JEDEC Standard 9-A, Metal Package Specification for Microelectronic Packages

JESD11 JEDEC Standard 11, Chip Carrier Pinouts Standardized for CMOS 4000, HC and HCT Series of Logic Circuits

JESD27 JEDEC Standard 27, Ceramic Package Specification for Microelectronic Packages

JESD51 JEDEC Standard 51, Methodology for the Thermal Measurement of Component Packages

JESD51-1 JEDEC Standard 51, Addendum No. 1, Integrated Circuit Thermal Measurement Method — Electrical Test
Method (Single Semiconductor Device)

JESD51-2 JEDEC Standard 51, Addendum No. 2, Integrated Circuits Thermal Test Method Environment Conditions —
Natural Convection (Still Air)

JESD51-3 JEDEC Standard 51, Addendum No. 3, Low Effective Thermal Conductivity Test Board for Leaded Surface
Mount Packages

JESD51-4 JEDEC Standard 51, Addendum No. 4, Thermal Test Chip Guideline (Wire Bond Type Chip)

JESD51-5 JEDEC Standard 51, Addendum No. 5, Extension of Thermal Test board Standards for Packages with direct
Thermal Attachment Mechanisms

JESD51-6 JEDEC Standard 51, Addendum No. 6, Integrated Circuit Thermal Test Method Environmental Conditions
— Forced Convection (Moving Air)

JESD51-7 JEDEC Standard 51, Addendum No. 7, High Effective Thermal Conductivity Test Board for Leaded Surface
mount Packages

JESD51-8 JEDEC Standard 51, Addendum No. 8, Integrated Circuit Thermal Test Method Environmental Conditions
— Junction—-to—Board
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Package/Category Page Package/Category Page
017AA 30,42 3.5MM IPAK STRAIGHT LEAD 9
1-07 35,44 3.5MM IPAK STRAIGHT LEAD 77
10-PIN FLIP-CHIP 29,123 314A 36,57
11-PIN FLIP-CHIP 29,31,128,209 314B 36,58
12-PIN FLIP-CHIP 30,31,132,139 314D 36,58
12-PIN PLLP 9X9 22 314E 36,59
1201 19 314F 37,59
1202 19 314G 37,60
1206A 28,253 314H 37,60
1212 12,254 3144 37,61
1213 10,254 314K 3761
1242 31,255 314N 37,62
14-LEAD SSOP 241 318 8,63
14-PIN FLIP-CHIP 30,138 318A 11,64
144-BGA 31,255 318AA 12,68
15-PIN FLIP-CHIP 29,129,131 318D 8,64
16 PIN LGA 4X4 28,177 318E 8,65
16-LEAD SSOP 241 318F 12,66
16-PIN BGA 29 318G 12,67
16-PIN FLIP-CHIP 30,31,137,138 318H 11,68
16-PIN FLIP-CHIP BGA 122 340AA 38,71
17-PIN FLIP-CHIP 30,133 340AB 38,71
175AA 11,48 340F 37,69
182 34,49 340G 38,69
193 33,49 340K 38,70
193A 33,49 340L 38,70
193AA 33,50 357C 38,72
194 33,50 357D 38,72
197 33,51 369 39,73
197A 33,51 369A 8,73
20-LEAD SSOP 242 369AA 9,76
20-PIN FLIP-CHIP 29,31,128,139,209 369AC 9,76
221A 35 369AD 9,77
221A-07 52 369C 8,74
221A-08 52 369D 8,74
221A-09 53 369F 8,75
221AB 36,56 369G 9,75
221B 35,53 3A SURMETIC 34,56
221C 35,54 4-PIN FLIP-CHIP 31,207,208
221D 35,54 403 7,77
221E 35,55 403A 7,78
221K 36,55 403B 7,78
24-LEAD SSOP 242 403C 7,79
24-PIN MLF 99 403D 7,79
24-PIN MLF 4X4 20 41 32,47
25-PIN FLIP-CHIP 29,130 416 34,80
267 34,56 416A 34,80
271AA 11,57 418 9,80
28-LEAD SSOP 243 418AA 10,84
29-10 34,45 418AB 10,85
29-11 34,46 418AF 10,85
3 IPAK STRAIGHT LEAD 89 418B 9,81
3 IPAK STRAIGHT LEAD 75,76 418D 9,82
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Package/Category Page Package/Category Page
418E 9,82 488AP 22,118
418F 10,83 488AQ 22,118
418G 10,83 488AR 22,119
419 10,86 488AT 23,120
419A 11,87 488AU 23,121
419B 12,88 489 29,122
419C 11,89 489A 29,122
41A 32,47 489AA 29,123
421A 34,90 49-PIN BGA 29
425 7,90 49-PIN FLIP-CHIP BGA 122
457 7,91 492 13,123
460 34,91 492B 13,124
463 10,92 493 13,124
463A 12,93 494 23,125
463B 11,94 495 23,125
463C 10,95 495A 23,126
477 7,95 498 7,126
483 11,96 498AB 7,127
484 13,96 499 29,127
485AA 20,103 499A 29,128
485AB 21,104 499AB 30,132
485AC 21,104 499AC 30,132
485AD 21,105 499AD 30,133
485AE 21,105 499AE 30,133
485AF 21,106 499AF 30,134
485AG 21,106 499AG 30,134
485AH 21,107 499AH 30,135
485AJ 21,107 499AJ 30,135
485AK 21,108 499AL 30,136
485AL 21,109 499AM 30,136
485AM 21,110 499AN 30,137
485C 20,97 499AP 30,137
485D 20,98 499AQ 30,138
485E 20,98 499AR 31,138
485F 20,99 499AS 31,139
485G 20,100 499AU 31,139
485H 20,100 499AY 31,140
485 20,101 499B 29,128
485K 20,101 499C 29,129
485L 20,102 499D 29,129
485M 20,102 499E 29,130
485N 20,103 499G 29130
486 21,110 499H 29131
488 21,111 499J 29131
488AA 22,112 5-LEAD TO-220 (OFFSET LEADS) 58
488AB 22,113 5-LEAD TO-220 (THAS5) 57
488AC 22,114 5-PIN FLIP-CHIP 29,31,129,140,207
488AD 22,115 501 23,140
488AE 22,115 502 8,141
488AF 22,116 504 31,141
488AG 22,116 505 23,142
488AK 22,117 505AB 23,142
488AM 22,117 505AC 23,143
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506AA 23,143 517AM 27,171
506AB 23,144 517AN 27,171
506AC 23,144 517AP 27,172
506AD 23,145 522AA 27,172
506AE 24,145 523AE 27,173
506AF 24,146 523AF 27,173
506AG 24,146 523AG 28,174
506AH 24,147 523AH 28,174
506AK 24,147 523AJ 28,175
506AL 24,148 524AA 8,175
506AN 24,148 525AA 13,176
506AP 24,149 526AB 28,177
506AQ 24,149 527AA 12,177
506AR 24,150 527AB 11,178
506AS 24,150 527AD 12,178
506AT 24,151 527AE 11,178
506AU 24,151 553AA 13,179
506AV 25,152 553AB 11,179
506AX 25,152 59-09 32
506AY 25,153 59A-01 47
506AZ 25,153 59AA 33
506BA 25,154 59AA-01 48
506BB 25,154 6 PIN CLCC 7X5 224
506BC 25,155 6-PIN BT QFN 1.5X1 21
506BD 25,155 6-PIN FLIP-CHIP 2,30,31,131,134,135,206,208
506BE 25,156 6-PIN BT QFN 105
506BG 25,156 613AA 28,180
506BH 157 613AB 28,180
506BJ 25,157 613AC 28,181
508AA 25,158 613AD 28,181
509AA 8,158 613AE 28,182
510AB 26,159 613AF 28,182
511AA 26,159 626 39,183
513AA 26,160 626A 39,183
513AC 26,161 626AA 40,184
513AD 26,162 626AB 40,185
513AE 26,162 626B 40,184
513AG 26,163 631AA 10,185
513AJ 26,163 64 PIN LFBGA 7X7 141
513AK 26,164 64-PIN LFBGA 31
514AA 8,164 646 40,186
514AB 8,165 648 40,187
516AA 26,165 648C 40,188
517AA 26,166 648E 40,188
517AB 26,166 649 40,189
517AC 27,167 707 41,189
517AD 27,167 708 41,190
517AE 27,168 709 41,190
517AF 27,168 710 41,191
517AH 27,169 711 41,191
517AJ 27,169 724 41,192
517AK 27,170 730N 41,192
517AL 27,170 738 41,193
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751 13,194
751A 13,195
751AB 14,203
751AC 14,203
751AE 15,204
751AG 15,204
751AM 15,205
751AN 15,205
751B 13,196
751C 13,197
751D 13,197
751E 14,198
751F 14,198
751G 14,199
751J 14,199
751K 14,200
751N 14,200
751P 14,201
751R 14,201
7518 28,202
751U 14,202
752AA 15,206
766AA 206
766AA 31
766AB 31,207
766AC 31,207
766AD 31,208
766AE 31,208
766AF 31,208
766AJ 31,209
766AK 31,209
775 15,210
776 15,211
777 15,212
778B 15,213
780 15,214
8-PIN FLIP-CHIP 30,31,134,135,136,137,208
804 41,215
821E 39,215
821H 39,216
821J 39,216
821P 39,217
846A 15,217
846AA 16,220
846B 16,218
846C 28,219
848AB 28,224
848D 16,221
848G 16,223
848H 16,222
862A 16,225
864A 16,226
873 16,227

Package/Category Page
873A 16,228
873B 16,229
873F 17,230
9-PIN FLIP-CHIP 29,30,127,130,132,133,136
900AA 11,231
932 17,232
932AA 17,234
932AB 17,235
932F 17,233
936A 11,236
936AA 12,239
936AB 17,240
936D 12,237
936F 12,237
936G 17,238
936H 17,238,239
936J 17
940A 17,241
940B 18,241
940C 242
940D 18,242
940J 18,243
948AA 19,251
948E 18,244
948F 18,245
948G 18,246
948H 18,247
948J 18,248
948K 18,248
948P 18,249
948R 18,249
948S 19,250
965 19,251
966 19,252
967 19,252
968 19,253
AXIAL LEAD 48
AXIAL LEAD BUTTON 33
AXIAL LEAD BUTTON 50
BUTTON 34,80
BUTTON CAN 33,49
C59-5 11
C70-5 11
CHIPFET LEADLESS 253
CHIPFET LEADLESS 28
D2PAK 9,10,81,83,84,85
D2PAK 5-PIN 11
D2PAK 7-LEAD 17
D2PAK LONG LEAD 9,12
D2PAK SHORT 7-LEAD 17
D2PAK 5-LEAD 12
D2PAK CENTER LEAD CROPPED 12
D2PAK SHORT LEAD 10,17
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D2PAK 5-LEAD 239
D2PAK 5-LEAD LONG LEAD 237
D2PAK 5-LEAD CENTER CROPPED 237
D2PAK 5-PIN 236
D2PAK 7-LEAD 238
D2PAK 7-LEAD (SHORT LEAD) 240
D2PAK LONG LEAD 82
D2PAK SHORT 7-LEAD 238
D2PAK SHORT LEAD 83
D2PAK-3 85
D2PAK 3-LEAD STRAIGHT 80
D2PAK STRAIGHT LEAD 9
DFN10 3.5X3 21,104
DFN10 3X3 20,21,97,107
DFN12 3X1.35 23,145
DFN12 3X3 25,156
DFN12 4X3 23,144
DFN16 4X1.6 23,144
DFN18 6X5 23,142
DFN18 6X6 25
DFN20 6X5 23,142
DFN22 6X5 24,146
DFN3 2X2 24
DFN6 2X1.3 157
DFN6 2X2.2 21,25,154
DFN6 3X3 22,24,115,146,147,150
DFN6 3X3.3 25,152
DFN6 5X6 22
DFN6 2X2.2 111
DFN6 5X6 112
DFN8 1.6X1.6 24,147
DFN8 2X2 23,24,143,149
DFN8 3.3X3.3 24,148
DFN8 3X3 25,157
DFN8 4X4 22,116
DFNB8 5X6 25,156
DFN8 6X5 23,143
DIP-14 40,186
DIP-16 40,187
DIP-18 41,189
DIP-20 41,193
DIP-24 41,192
DIP-24 WIDE BODY 40
DIP-24 WIDE BODY 189
DIP-28 WIDE BODY 41
DIP-28 WIDE BODY 191
DIP-40 WIDE BODY 41
DIP-40 WIDE BODY 191
DIP-8 39,183
DO-214AA 7,78
DO-41 32,47
DPAK 8,73
DPAK SINGLE GAUGE 89

Package/Category Page
DPAK SINGLE GAUGE STRAIGHT LEAD 8
DPAK STRAIGHT LEAD 39
DPAK SURFACE MOUNT 9
DPAK (SINGLE GAUGE) 76
DPAK 5 CENTER LEAD CROP 11
DPAK 5 11
DPAK 5 CENTER LEAD CROP 48
DPAK SINGLE GAUGE 74
DPAK SINGLE GAUGE STRAIGHT 74
LEAD
DPAK STRAIGHT LEADS 73
DPAK-3 SURFACE MOUNT 75
DPAK-5 57
DSP7 17
EIAJ-14 19,251
EIAJ-16 252
EIAJ-18 19
EIAJ-20 19,252
EIAJ-8 19
FBIP 23
HSON-6 24,145
I2PAK (TO-262) 82
JUMBO CAN 33,50
LLGA10 2.5X2.5 26,163
LLGA12 2X2 26,160
LLGA12 3X3 26,162,164
LLGA16 3X3 26,163
LLGA8 3X2.5 27,169
LQFP-32 16,228
LQFP-48 17,234
LQFP-52 16,221
LQFP-52 EXPOSED PAD 16
LQFP-52 EXPOSED PAD 222
LQFP-64 EXPOSED PAD 16
LQFP-64 EXPOSED PAD 223
MICRO10 16,218
MICRO8 18,217,249
MICROS8 15,16
MICRO8 LEADLESS 28,219
MICRO8/TSSOP 3X3 220
MICRODE BUTTON 33
MICRODE BUTTON 49
MINIMOSORB, 1A SURMETIC 33
MOSORB 47
MOSORB 32
MSOP-10 16
MSOP-8 15,217
PDIP-16 40,188
PDIP-16 MISSING LEAD 40
PDIP-16 LESS PIN 13 40,185
PDIP-20 41,215
PDIP-22 41,190
PDIP-24 190
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PDIP-24 WIDE BODY 41 SC-79 8,141
PDIP-6 41,192 SC-82 1
PDIP-7 40,184 SC-8 24-LEAD GULL WING 231
PDIP-7 GULL WING 40,184 SC-82AB 11,89
PDIP-8 39,183 SC-88 12,88
PLCC-20 15,210 SC-88A 11,87
PLCC-28 15,211 SC-89 10,95
PLCC-44 15,212 SC59-5 96
PLCC-52 15,213 SC59-6 12,67
PLCC-84 15,214 SC70-4 11,89
PLLP-12 113 SC70-5 87
PLLP-32 114 SC70-6 12,88
PLLP-4 158 SC70-LLS 21,111
PLLP4 25 SMA 7,78,79
POWERFLEX 17 SMB 7,78,79
POWER FLEX 7-LEAD 239 SMC 7,77
POWERMITE 7,91 SO-14 13,195
POWERTAP I 72 SO-14 LESS PIN 13 15
POWERTAP Il 38,72 S0-16 13,196
POWERTAP I 38 S0-16 WIDE BODY MISSING LEADS 14
PSOP-20 13,176 S0-16 MISSING LEADS 14
QFN FBIP 125 SO-16 LESS PIN 13 15
QFN-28 7X7 115 S0-16 MISSING LEADS 200
QFN-40 7X7 116 S0-16 WIDE BODY EXPOSED PAD 14,15
QFN10 3X3 23,140 S0-16 WIDE BODY MISSING LEADS 200
QFN12 3X3 20,103 S0-16 WIDE BODYEXPOSED PAD 201
QFN14 10.5X10.5 23,126 SO-16L 199
QFN14 3.5X3.5 21,109 SO-16L WIDE BODY EXPOSED PAD 14
QFN16 3X3 7 20,21,22,100,105,11 SO-18 WIDE BODY 197
QFN16 4X4 20,26,98 SO-18 WIDE BODY 13
QFN16 5X5 21,104 S0O-20 EIAJ 14,199
QFN20 2.5X4.5 20,103 SO-20 LESS PIN 17 15
QFN20 4X4 20,98 SO-20L 13,197
QFN24 4X4 20,26,102,159 S0-24 WIDE BODY EXPOSED PAD 15
QFN28 7X7 22 SO-24L 14,198
QFN32 5X5 21,22,106,110,117 SO-28L 14,198
QFN32 7X7 20,100,101 SO-32 WIDE 14
QFN40 6X6 21,22,108,119 S0O-32 WIDE BODY 201
QFN40 7X7 22 SO-7 14
QFN48 7X7 20,21,101,107 SO-8 13,194
QFN52 8X8 20,102 SO-8 FL 112
QFP-128 16,225 SO-8 LEADLESS 28,202
QFP-160 16,226 SO8 FL 22
QSOP-16 13,123 SOD-123 7,90
QSOP-24 13,124 SOD-123F 7,127
SC-59 8,64 SOD-123FL 7,126
SC-70 10,86 SOD-323 7,95
SC-74 12,66 SOD-523 8,141
SC-74A 11,96 SOD-723 8,158
SC-74R 12,68 SOD-923 8,164,165
SC-75 10,92 SOD-953 178
SC-76 7,95 SOD-963 177,178
SC-77 7,90 SOEIAJ-8 253
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SOIC-14 LESS PIN 13 205
SOIC-16 LESS PIN 13 205
SOIC-16 WIDE BODY EXPOSED PAD 203,204
SOIC-20 LESS PIN 17 206
SOIC-24 WIDE BODY EXPOSED PAD 204
SOIC-7 202
SOIC-8 EXPOSED PAD 14,203
SON-6 23,125
SON-8 21,110
SOP 96
SOP-16 13
SOP-16L 14
SOT-1123 8,175
SOT-143 11,64
SOT-223 8,65,68
SOT-22 34-LEAD 1
SOT-23 8,63
SOT-323 10,86
SOT-343 11,89
SOT-353 11,87
SOT-363 12,88
SOT-416 10,92
SOT-553 11,94
SOT-563 12,93
SOT-723 10,185
SOT-89 10,254
SOT-953 11
SOT-963 12
SOT23-5 11,12,96,254
SOT23-6 12,67
SPAK 7-LEAD 13
SPAK 5 LEAD 11
SPAK 5-LEAD 179
SPAK 7-LEAD 179
SSOP-14 17
SSOP-16 18
SSOP-24 18
SSOP-28 18
SSOVP BUTTON 34,80
SURFACE MOUNT 7
2-LEAD PACKAGES 7
3-LEAD PACKAGES 8
4-LEAD PACKAGES 11
5-LEAD PACKAGES 11
6-LEAD PACKAGES 12
FLIP-CHIP/BGA PACKAGES 29
LEADLESS/QFN/DFN PACKAGES 20
MULTI-LEADED PACKAGES 13
SURMETIC 40 44
SURMETIC 40 32
TAB MOUNT 90
TAB MOUNT BUTTON 34
AXIAL LEADED AND CANS 32

Index

Package/Category Page
DUAL IN-LINE PIN PACKAGES 39
FLANGE MOUNT 35
NON-AXIAL CYLINDERS 34
TLLGA 206X5 26,161
TLLGA 324X4 26,162
TO-204 33,51
TO-204AA 35,44
TO-220 35,36,52,53
TO-220 5-LEAD 36
TO-220 FULLPACK TRANSISTOR 35
TO-220 FULLPACK THYRISTOR 35
TO-220 7-LEAD 39
TO-220 (BENT LEADS) 37
TO-220 (OFFSET LEADS) 36
TO-220 (TFVA5) 37
TO-220 (THAS) 36
TO-220 (THBS) 37
TO-220 (THC5) 37
TO-220 (THD5) 37
TO-220 (THES) 37
TO-220 (VHVIC) 36
TO-220 SINGLE GUAGE 36
TO-220 5-LEAD (TFVA5) 62
TO-220 5-LEAD (THBS) 59
TO-220 5-LEAD (THCS5) 60
TO-220 5-LEAD (THDS5) 60
TO-220 5-LEAD (THES) 61
TO-220 5-LEAD (TVAS) 61
TO-220 5-LEAD (VHVIC) 59
TO-220 7-LEAD 215,217
TO-220 7-LEAD (THA7) 216
TO-220 7-LEAD (TVA7) 216
TO-220 5-LEAD 58
TO-220 FULLPACK THYRISTOR 54
TO-220 FULLPACK TRANSISTOR 54
TO-220 FULLPACK 2-LEAD 35
TO-220 FULLPACK 2-LEAD 55
TO-220 TWO LEAD 35
TO-220 TWO-LEAD 53
TO-2207-LEAD (THA7) 39
TO-2207-LEAD (TVA7) 39
TO-220 SINGLE GAUGE 56
TO-220AB 36,55
TO-226AA 34,46
TO-226AC 34,49
TO-226AE 34,45
TO-236AB 8,63
TO-247 37,38,69,70
TO-251 8
TO-252 8
TO-262 9
TO-264 38,69

TO-26 45-LEAD

71
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TO-3 33,51
TO-3 40 MIL PINS 35
TO-3 40 MIL PINS 44
TO-3P-3LD 38,71
TO-3PBL 38,69
TO-92 34,46
TO-92 1-WATT 34
TO-92 2-LEAD 34
TO-92 1-WATT 45
TO-92 2-LEAD 49
TOP CAN 91
TOP CAN 34
TQFP-32 16,17,227,229,230
TQFP-48 17,232,233
TQFP-48 EP 7X7 17,235
TSOP-5 11,96
TSOP-6 12,67
TSSOP-10 18,249
TSSOP-14 18,246
TSSOP-16 18,245
TSSOP-20 18,244
TSSOP-24 18,247,251
TSSOP-24 WIDE BODY 18
TSSOP-24 WIDE BODY 248
TSSOP-28 19
TSSOP-48 19
TSSOP-56 19
TSSOP-8 18,248,249,250
TSSOP-8 0.65MM PITCH 19
TSSOP-8 3X3 16
UDFN10 2.6X2.6 27,171
UDFN10 3X3 24,151
UDFN12 2.5X1.2 168
UDFN12 2.5X1.2 27
UDFN12 3X3 27,171
UDFN16 3.2X2.4 27,170

Index

Package/Category Page
UDFN16 3.5X1.2 27,168
UDFN20 4X2 27,170
UDFN®6 1.2X1 26
UDFN6 1.2X1.0 166
UDFNG6 1.6X1.6 27,172
UDFNB 2X2 26,166
UDFN8 1.6X1.6 27,167
UDFN8 1.8X1.2 27,167,169
UDFN8 2X2.2 25,152
ULLGAS6 1.2X1 28,182
ULLGA®6 1.45X1 28,182
ULLGA6 1X1 28,181
ULLGAS 1.45X1 28,180
ULLGAB 1.6X1 28,180
ULLGAS8 1.95X1 28,181
UQFN10 1.4X1.8 23,120
UQFN12 1.7X2 27,173
UQFN16 1.8X2.6 23,121
UQFN16 3X3 27,28,173,175
UQFN24 3.5X3.5 28,174
UQFN8 1.5X1.5 28,174
uss 13,124
WDFN10 2.5X2 26,165
WDFN10 3X3 27,172
WDFN12 3X1 21,106
WDFN12 3X1.35 25,154
WDFN12 3X4 25,153
WDFN18 6X6 155
WDFN3 2X2 151
WDFNS6 1.2X1 24
WDFN6 1.2X1.0 150
WDFN6 2X2 24,25,148,149,153
WDFN8 3X3 155
WQFN10 1.4X1.8 22,118
WQFN16 1.8X2.6 22,118
WQFN16 4X4 159
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