




































































































































































































































































































































































































































































































































































































































































































































































































































































PhYSicaI DimenSions All dimensions expressed as

inches
(millimeters)

0.350-0370
[ 8.890-9.398)
DIA

0.315-0.335
(8.001-8.509)
DIA

0,050
0.165-0.185 | 2m)
{a.191-4.699) { MAX
0430 | go35 I
(12454 {og89)
MIN MAX
R 0.120-0.160
{3.048-4.068)
0.015-0.019 DIA
{0.381-0483)
DIA 10 LEADS
0.220-0.240

(5.588-6.096)
TYP

0.026-0.034
(0.660-0.864)

| 0.026-0.034

®° EDUALLV \_‘ {0.660-0.864)
SPACED

Package 1
10-Lead TO-5 Metal Can Package (H) (Low Profile)
NS Package Number H10A

0.545-0.555

{13.843-14.097)
DIA
I
0.148-0.181

(3.759-4.597) *

w1

u 0.022-0.030

sl UL onoee
»(12.7uu-|4.zz4) ” I] ﬂ H n {0.559-0.762)

__1 l__ 0.016-0.019

(0.406-0.483)

)
0.400
(10.160)

TYP

0.595-0.605

{15.113-15.367)
DIA 0.026-0.036

(0.660~0.914)
Y

52 0.026-0.035
DIATYP (0.660-0.914)
Package 2

12-Lead TO-8 Metal Can Package (G)
NS Package Number H128

0.545-0.555
{13:843-14.007) 0.148-0.181
DIA {3.759-4.597)
nA
1 -
0.022-0.030
0.500-0.560 {0.559-0.762)
{12:70-14.228) [I [] [I I]
0.016-0.019
{0.406-0.483)
DIA12 LEADS
0.100

(2.540)
0.595-0.605

{15.113-15.367)
DIA

{@.660-0.913)
0.200 \\(
(5080}
MAX R~ 0.026-0.036
4PLACES (0.660-0.914)

Package 3
12-Lead TO-8 Metal Can Package (G)
{AH2114/AH2114C Only)
NS Package Number H12C

D 026-0.036
660-0.914)

0.203-0.219
‘ {5.309-5.563)
0.178-0.191 0.188-0210 |
{a5214.851) {@.7175-5.338)
SEATING PLANE
] u 0.500
—iz.70)
n n MIN
0.016-0.019 0.030
{0.405-0.483) wao {@.762)
MAX
v 0.100
0050 (2.540)
(1.270)
0.036-0.046 0.036-0.048

s ma)\{( \>[m 914-1219)

PIN FET N(02) FET P (11)
) 1 S s
2 D G.
3 G D
Package 4

3-Lead TO-18 (02, 11) Metal Can Package
NS Package Number HO3D
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imensions

Physical D

| 0.350-0.370
oL
{8.890-9.398)
0.315-0.335

“(8 001-8.509) ‘_l

0.240-0.260
(6.096~6.604)

S _

ATTTT

{1270)
MiN
e 0.016-0.019
Ty OA6-0489)" heg g1
MAX @ 826-5.330)

0.026-0.040
(0.660—-1.016)
0.028-0.037

(0.711-0.940)

PIN FET
1 S
2 D
3 G

Package 5

3-Lead TO-39 (09) Metal Can Package (H) (High Profile)
NS Package Number HO3G

0.203-0219
_ {5.309-5.563)
0.178-0195 | 0.142-0.159
(a521-4953) r {36074.039)
seaTing
PLAN
| 3

|] u u 0.500

[ (12.10)
0.016-0.019 0.030
{0at-0 m)’l l'" 0762
MaX
0.100
o5 | {z540)
{iz70
0.036-0.045 0.028-0.048

{0.711-1.219)

{0913-1.168) \//{ >

PIN FET(07)
S
2 D
3 ) G
Package 6

3-Lead TO-52 (07) Metal Can Package
NS Package Number ' H03J

0.209-0.219
(6.309-5.563)
0.178-0.191 | 0.188-0.210
(4.521-4.851) (4.775-5.334)
SEATING PLANE j_

MIN
0.016-0.018 ’I l__ o_ozl)

{0.405-0.983) (0.762)
MAX

0.100

0.050 {2.540)

iz |

0.036-0.046 ’

0.028-0.048
{091a-1168) { \(’(nm 1219)

PIN FET
S1
D1
G1
52
D2
G2

N O O WN -

Package 7
6-Lead TO-71 (12) Metal Can Package
NS Package Number HO6A

0.209-0.219
(5.309-5.563)
0.178-0.191 0.188-0210
{4.521-4.851) (4.775-5.333)
SEATING PLANE
u u u 0.500
—(12.70)
n n n MIN
0.016-0.019 0.030
(0 A06-0.483) | -—l l‘- {0.762)
MAX
0100
0.050 {2540)
(1.270)
0.036-0.046 " 2 0.028-0.051

©91a-1; 150)\{( x\[m 711-1285)

PIN | FETP(23) -| FET N(25)
1 S S
2 G' D
3 D G
Package 8
4-Lead TO-72 (23, 25) Metal Can Package (H)
NS Package Number HO4C

74




0.350-0.370

I~ {@.890-0.398)
DIA 0.315-0.335

(8.001-8.509)
DIA

0.165-0.185
@iaem)| |

__SEATING
‘Louau "" “TPLANE
0500 " iate)
(127[ll MAX I]l] ﬂ ﬂﬂ

l__ 0.016-0.019

(0.406-0.483)

0.200
(5.080)

0.100

2540 |

0.029-0.045
{0.737-1.143)
0.028-0. 034 Q

(0.711-0.864) /<

0.175-0.185
(4.445-4.699)

LEADS TO FIT INTO

1

0.594
(15.088)

J_—-_

(1.143-1.397)

0.045-0.055
(1.143-1.397)
0.045-0.055

0.003-0.013
(0.076-0.330)

0.045-0.055

] [0 NoW 4
2

DIA PIN CIRCLE

PIN FET
1 D
2 S
3 G

Package 11

3-Lead TO-92 (77) Plastic Package
NS Package Number 203D

—-—‘

0.160
/=10° NOM_ 12 540)

(2.159-2.413) (1.143-1.397)
PIN FET PIN|71 [ 72 | 74
1 S1 111G G S
2 D1 2 |{D S G
'3 G1 3 1S D D
4 Case
5 s2 FET case 71 and 72 are interchangeable without com-
D2 promise in performance except some RF application
6 at.VHF
7 G2
Package 9 Package 10
6-Lead TO-78 (24) Metal Can Package (H) 3-Lead TO-92 (71, 72, 74) Plastic Package
NS Package Number HO6B NS Package Number Z0O3A
0.160 0.160
14.068) (@.064)
0.180 0.180
- ~ws 1 W57
i ]
0.180 0.100 0.180 0.100
Ws12) (2.:580) a5 12.540)
[} 5'72) MAX (@.572) MAX
i ! 1
0.025 . 0025
(0.635) 10.635
MIN MIN
0.014-0.016 0.150-0.180 0.015 0.014-0.016 0.150-0.180 0.015
{0.356-0.406) —| {3.810-2.572) ——!L-_(U~35ﬂ 10.356-0.406) | {3.810-4572) | l=-T0.38T)
3LEADS 0,100 3ILEADS 3LEADS 3LEADS

DIA PIN CIRCLE

321

PIN{71 | 72| 74
11G G |S
2 |D S G
318 D D

TO-18 lead form available on special order or standard
on some products converted from TO-106 package.

Package 12
3-Lead TO-92 (TO-18 Lead Form) Plastic Package
NS Package Number Z03E

Iq |edisAyd
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imensions

Physical D

Package 15
16-Lead Cavity DIP (D)
NS Package Number D16 A

0.350-0.370
|~ {8.890-9.308)
oA 0315-0.335
{8.001-8.509)
DIA
_0.165-0.185 |
{@.191-4.609)
0035 INSULATOR PIN . FET
0500 o 0.040
7 (0.889) {T016) 1 S1.
12700 max , h
M;N ___."ﬂ ﬂ “I] " 2 o ;
|| bots-v01s 3 G1
{0.406-0.483) 4 Case
0.200
5.050) 5 52
6 D2
7 G2
0.028-0.045 & 8 Sub
{0.737-1.143)
0.028-0.034
{0.711-0.868)
45° EQUALLY
SPACED
Package 13
¢« 8-Lead TO-99 (24 Alternate) Metal Can Package-(H)
- NS Package Number HO8B
0.730
(18.582)
MAX
. GLASS
4] [3) [i7] [ (o] [5] [6)
’ 0780
7112)
M?x
LT 27 37 LT BT [T &
0310 0165
{7.878) 0.037-0.050 i)
MAX PN NO.1 {0.940-1.270) s <001
IDENT ¢ f (1.143:0.381)
0.008-0.012 T
{0.203-0.305)
+0.025
0325 g 015 0.050 £0.010 l__ 0.015-0.019 ’l 0125
(&255*0-335) {1.270 :0.254) {©381-0483) ~ @175)
038 0.100:0.010 min
{2.540 =0.254)
Package 14
, 14-Lead Cavity DIP (D)
NS Package Number D14A .
) 0730
(18.542)
MAX
GLASS
fﬁ [i5] 3] _[iz] 7] [io] [3]
0.280
72
MAX
L] Tof T [al TsT [T T Tel
0310 0.165
818 0.020 :0.010 0.037-0.050 @191
MAX {0508 0258 || {0.990-1.270) max
PIN NO. 1
“ IDENT ___L
0.008-0.012 )
{0.203-0.305) 0045 20018
0325 0025 | (1.143:0.381)
-0.015 01000010 | [ 0.125
(a 255 msas) {2,540 20.254). 0.015-0.019 __]L 3175
038, {©381-0483) MiN

7-6




| 0.760
{19.304)
MAX
o] 3] [o] (] fio] [o] [®
0.298
{7.569)
PIN NO. 1
IDENT e M“!X
[ BREJORERGRG|
0.054
0485 (1T.:;1PZ) 0.165
a1 {@.191)
{12319) MAX
MAX
0.020-0.060
§_{0.508-1.524)
0.008-0.015 L
T 2030380 I
0.300 0.050 :0.010 i__ 0,015 uoza T s
{7.620) {1.270 +0.254) {0.381-0.584) naaa) 3178
REF 0.100 :0.010 MIN
{2.540 +:0.254)
Package 16
14-Lead Side-Brazed Cavity DIP (D)
NS Package Number D14E
: 0.810
o
E (20578)
MAX
5] 5] (4] [3] [iz] [i7] [ro] [s
0.298
PIN NO. 1 (ms:)
msm\r. i
[T T2l ToT Te TsT [e T Le]
0.054
0485 (1372} g 65
- ryp 0185
(12.319) ] e (@.191)
MAX MAX .
. 0.020-0.060
{_ (0.508-1528)
0.008-0.015
[~ {0203-0.381) F
| o300 | 0.050 :0.010° l__ 0.015-0.023 J{__ 0.125
{7.620) {1270 -0.254) (0.381-0.583) {3.175)
REF . 0.100:0.010 MIN
(2540 :0.254)
Package 17
16-Lead Side-Brazed Cavity DIP (D)
NS Package Number D16C
0785 0310
{19.939) e
MAX (7.874)
MAX
GLASS
0.291
(2.381)
MI'U(
DT L] L] [ It IsT 1]
0.290-0.320 0.160 0.200
(7.366-8.128) ('JN.IiRW GLASS 0.060 +0.005 (5.080)
.
SEALANT {1524 :0.121) MAX ) 020-0.070

0.385 +0.025 ol 0.100
(9.779 +0.635) {2580) -

(0.508-1.778)

| o 008-0 012
{0203-0.305)

MAX BOTH ENDS
0.100 =0.010
(2.540 +0.254)

Package 18
14-Lead Cavity DIP (J)
NS Package Number J14A

Lj L:szz::::z:,»ll«

N

5

MIN
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N

imensions

Physical D

0.785
{19.939)
MAX 0.310
(1.874)
0.025 b 5] [is] [id] 2] o] ol T MAX GLASS
{05635) 0.291
' RAD 7391
MAX
T 2 ] (] 57 (&1 T o
0.160 GLASS 0.200
0.290-0320 | (4068)  SEALANT 0.060 0.005 o)
‘1 {7.366-8.128) Ax 528020 | MAX 0 020-0.070
| {0.508-1.778)
ooua—omz l][][]l][][] }
{0.203-0.305) H [}
| ba3sse0uzs 0.050 0 ‘_”*
-385 0. 0.018 :0.002
s 1.270) 0125
(9.779 +0.635) MAX {0.457 20.051) @
0.100 +0.010 MiN
(2.5400.258)
Package 19
16-Lead Cavity DIP (J)
NS Package Number J16 A
ap
N f—(10.160) —=
2.337) e T
e Gov  mmm @
NOM\
PIN NO‘IINDENT—\ 0.250:0.005 PIN | 60 | 67
6.350 20.127) -
o ! 1 [ Nnc st
oos QT 2] [ [ 2 | st |D1
N {1.143)
030
0.300-0.320 (g%i') Tve 0.040 3 D1 | NC
7620-8128)  wax 0.065 e 0.130 +0.005 . 4 | Gl |Gt
~ e @302:0121) 5 s2 | g2
‘L— t i 6 | D2 | D2
0.009-0.015 00‘20 7 G2 | NC
{0.220-0.381) —_— 8 NC | G2
125 (0.508)
0.325*0025 0.045 :0.015 N
0018 1130381 ﬂm o0 JM‘l;f’
5.255 ‘003 L) {0457 +0.076)
TvP
Package 20
8-Lead Molded Mini-DIP (60, 67) (N)
NS Package Number NOSA
0.770
0.090 {19.558)
2285 MAX
ooz 228 #
(2330 o] [3] [iz] [n] [io) [o] Je]
DIA NOM \ ] .
i \é 0.250£0.005
PIN NO. 1 INDENT
\ {6.350 +0.127)
e
L T2 Te] Taf TeJ TeT T
(gzgz-:?;:) 0.0 0.040
(u&' 0.065 0.130 +0.005

+0.025
9325 g 015

fzss 351

(1.851)

L

(1.016) Pl
TYP (3.302 :0.127)

= T

7

0.009-0.015
{0.223-0.381)

{2.580)
TYP

Package 21
14-Lead Molded DIP (N)
NS Package Number N14A

s (0508)
0075 :0.015 ’IL oo -00m3 2228 Ty
{1905 :0.381) 0100 0457 z0.076) 1%

B

0.020

7-8




0.870
0.090 (22.098)
MAX

0.002 (ZZBE)’j

3 MEEOEOEN
DIA(ZNOIVI \

PIN NO. 1 INDENT \\®

Ne

DT L1 Ll [al =1 [e1 [ [l

0.250 £0.005
{6.350 :0.127)

0.030
(0.762)
0.300-0320 0,080
{7520-8.128) 0.058 316 0.130 :0.005
) m‘—| "_ {3302 :0.127)
—re A
0.009-0.015
™"75229-0.381) 0020
0.075 +0.015 0018:0003 0125 {0508)
0.325 0025 {1905 :0.381) | “pasoioe  Gam
<% _0.015 0. mn MIN
+0.635 (z 540)-—
(55 7553%)
Package 22
16-Lead Molded DIP (N)
NS Package Number N16A
0.275
[~ 5.985) |
MAX
-~ GLASS
2. oaz) . .
0003-0.006 | | I MAX ' 0.010-0.025 (SQUARE) 0.050 +0.005
{0.102-0.152) | {0.254-0. 635)'1 ’l " (1270 :0.127)
PIN NO. 1 0
IDENT\- 14 sl 0.750-0770
F 7] (19.050-19.558)
N 34 N
INigigl
| | oe20-0040 $l ‘ 0.015-0.019
(0.508-1.016) ™ (0.381-0.483)
Package 23
14-Lead Flat Package (F)
NS Package Number F14A
0.080 0.390
- |~ (2032) [~—{9.906) -906) —»
0.004-0.006 MAX MAX GLASS

(0.102-0.152)

9
PIN NO. 1 0275
IDENT ™ . (©.985)
. MAX
\ 234567178
I

0.007-0018 0.050 :0.005
_ {o7e-0asn) t’ ’1[ {1270 :0.127)

0.020-0.040
{0.508-1.016)

0.880-0.900
(22.352-22.860)

o

(0.381-0.483)
Package 24

16-Lead Flat Package (F)
NS Package Number F16 A
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The Data
Bookshelf:
Tools For
The Design
Engineer

National Semiconductor's Data Bookshelf
is a compendium of information about a
product line unmatched in its breadth in
the industry. The fifteen independent
volumes that comprise the Bookshelf —
over 5000 pages — describe in excess of
6000 solid-state devices; devices that
span the entire spectrum of
semiconductor processes, and that range
from the simplest of discrete transistors
to microprocessors — those
most-sophisticated marvels of modern
integrated-circuit technology.

Active and passive devices and circuits;
hybrid and monolithic structures; discrete
and integrated components . . . Complete
electrical and mechanical specifications;
charts, graphs, and tables; test circuits
and waveforms; design and application
information . . . Whatever you need you'll
find in the designer’s ultimate reference
source — National Semiconductor’s Data
Bookshelf.

Ordering
Information

All orders must be prepaid. Domestic
orders must be accompanied by a check
or a money order made payable to
National Semiconductor Corp.; orders
destined for shipment outside of the U.S.
must be accompanied by U.S. funds.
Orders will be shipped by postage-paid
Third Class mail. Please allow
approximately 6-8 weeks for domestic
delivery, longer for delivery outside of the
uU.s.

. National
Semiconductor




DATA BOOKSHELF ORDER FORM.

Please send me the volumes of the National Semiconductor DATA BOOKSHELF that | have selected
below. | have enclosed a check or money order for the total amount of the order, made payable to
National Semiconductor Corporation. :

Name___
Street Address.
City State/Country Zip
—_copies @ $4.00, Audio Handbook, 4/76 .........ccceccevvevienrrcenuennen. Total $____.
— copies @ $3.00, CMOS Databook, 3/75.......cccceverrerrreerererenrennes Total $___
___ copies @ $4.00, Interface Databook, 10/75.......ccceeceeveecrenuene . Total
— . copies @ $4.00, Linear Applications, Vol. I, 2/73......cccccceeurruenen Total $_____
____copies @ $4.00, Linear Applications, Vol. Il, 7/76............cc......... Total $
ecopies @ $4.00, Linear Databook, 6/76........cccceceeeueiervreereeneinnns Total $____
—_copies @ $3.00, Memory Databook, 1/76.........c.cccceccemvrrrereennne Total $_
__ copies @ $5.00, PACE Designer's Guide, 1977 .......ccccecerueenen. Total $____
—_copies @ $4.00, MOS/LSI Databook, 1977 .........cccceeveerercrnvennnn. Total $_____
—_ copies @ $5.00, 8080A Microprocessor
System Design Manual, 3/77...........occoecnieenee Total $______
___copies @ $5.00, PACE Microprocessor Assembly .
, Language Programming Manual, 1/77 ............ Total $
__ copies @ $5.00, PACE Microprocessor System
Design Manual, 3/77 ......ccccvvrervnenenenesenennns Total $_____
— copies @ $3.00, Power Transistor Databook, 1977 ................... Total $—
_ copies @ $5.00, SC/MP Microprocessor
: Applications Handbook, 1977 ........c.cccceuenen. Total $.___
-~ copies @ $5.00, SC/MP Microprocessor Assembly
Language Programming Manual...................... Total $____
— copies @ $3.00, Special Function Databook, 4/76..................... Total $____
- _copies @ $4.00, TTL Databook, 2/76......c.c.ceeecerecerrscrnrersecrcrenens Total $____
— copies @ $3.00, Voltage Regulator Handbook, 5/75.................. Total ;$___'_
' Subtotal $

(California Residents Add 6% Sales Tax*) $
Grand Total $

MAIL TO:

NATIONAL SEMICONDUCTOR CORP., c/o MIKE SMITH
P. O. BOX 60876, SUNNYVALE, CA. 94088

Postage will be paid by National Semiconducter Corp. Ploase allow 6-8 weeks for delivery.

*(San Francisco Bay Area Residents Add 6'2% Sales Tax)



National Semiconductor Corporation
2900 Semiconductor Drive ;
Santa Clara, California 95051

(408) 737-5000

TWX: 910-339-9240

National Semiconductor GmbH
808 Fuerstenfeldbruck
Industriestrasse 10

West Germany

Telephone: (08141) 1371
Telex: 05-27649 ',

i

NS Electronics (HK) Ltd.

4 Hing Yip Street, 11th Floor
Kwun Tong

Kowloon, Hong Kong \
Telephone: 3-411241-8 /
Telex: 73866 NSE HK HX

NS International Inc.

Miyake Bldg. 6F, 1-9 Yotsuya

Shinjuku-Ku

Tokyo.160, Japan 2
Telephone: 03-355-3711 :
Telex: J28592

. NS Electronics Pty. Ltd.
CNR-Stud Road & Mountain Highway
Bayswater, Victoria 3153, Australia
Telephone: 03-729-6333
Telex: 32096

(© 1977 NATIONAL SEMICONDUCTOR CORP. IM-CPSOMS57/Printed in USA.



