














































































































































































































































































































































































































































































































































































"'0 
Physical Dimensions All dimensions expressed as (mi:~i:::erS) ::r 

~----------------------------~------~----~--------------------~~ 

0.165-0.185 
(4.191-4.699) 

0.490 

U2.45) 
MIN 

0.lI5-o.ll5 
~---------+~(8.001-8.509) 

olA 

L~~:~~:) 
MAX 

---1. 

I:::::)J l 
MAX ~ ~ ~ ~ ~ 0.120-0.160 

~ ~ Il.048-4.064) 
~ DIA 
(0.l81-0.48l) 
DIA 10 LEADS 

Package 1 
lD·Lead TO·S Metal Can Package IHI (Low Profile) 

NS Package Number H1DA 

(1l.84l-14.091)· • ~ 
0.545-0.555 I I 

DIA ~:r 
T 0.022-0.0l0 

0.500-0.560 (0.559-0.762) 

u,~~9~~~ 
(DAOB-DA83) 

DIA 12LEADS 

Package 3 
l2·Lead TO·S Metal Can Package (G) 

(AH2ll4/ AH2ll4C .only) 
NS Package Number H12C 

0.545-0.555 r Ul.B4l-14.091)-----! 
OIA I 

r-~ 0.148-0.181 
Il.159-4.591) J 

0.500t . O::!:.Olo 

(12.'00~~ ~ ~ ~ ~ (0.559-0.162) 

-ll-~ 
10.406-0A8l) 

0.595-0.605 
(15.113-15.361) 

7·3 

OIA -'-----"r- 0.026-0.0l6 

l 

Package 2 
l2·Lead TO·S Metal Can Package (G) 

NS Package Number H12B 

0.178-11.191 0.188-0.210 • R
(:~::=:!~:) 

mn:::1n1tr m 0.500 

ODD (~j~O) 
0.016-0.019 -II-- O.OlO 

(0.406-0.48l) 10.762) 
MAX 

PIN FET N(02) FET P (11) 

1 s S 
2 D G. 
3 G D 

Package 4 
3·Lead TO·1S (02, 11) Metal Can Package 

NS Package Number HD3D 

(i' 
Q) -c -, 

3 
CD 
:::I en 
0' 
:::I en 



t/) 
c 
.2 
U) 
c 
G) 

E .-c -co 
.~ 
U) 
~ .c 
0. 

,-$§~i " 
1 SEATING 

(:::::=:::~~) Q 
-L- ~PLANE 

0.500 

~) ~~" ~ 
0.045 0.016-0.019 ~ I-
(1.143) (0.406-0.483) 

MAX 

PIN FET 

1 S 

2 D 

3 G 

Package 5 
3·Lead TO.J9 (09) Metal Can Package (H) (High Profile) 

NS Packaga Number H03G 

0.178-0.191 0.188-0.Z10 RI:~::=:~!:I 

.. ,,:,~:;" InltT' W 0.500 

mom l~i~OI 
0.016-0.019 -II-- 0.030 

10.406-0.483) (0.76ZI 
MAX 

0.100 

PIN FET 

1 S1 
2 D1 
3 Gl 
5 S2 
6 D2 
7 G2 

Package 7 
6·Lead TO·71 (12) Metal Can Packaga 

NS Package Number H06A 

7·4 

0.Z09-0.Z19 

0.178-0.195 0.14Z-0.159 RlI5.309_5.563) 

51:::11::.953) g (3.607-4.039) 

PLAN~ 51 
0.500 

o 0 0 I1Z.70) 

0.016-0.019 -II-- 0.030 
10.406-0.4831" 10.76ZI 

MAX 

~ 
PIN FET(07) 

1 S 

2- D 

3 G 

Package 6 
3·Lead TO·52 (07) Metal Can Package 

NS Package Number'H03J 

0.178-0.191 H (~:~~!=~~~!I 

.. ,,:::;]nltT~ m 0.500 

o 0 0 (~i10I 
0.016-0.019 -II-- 0.030 

(0.406-0.4831 (0.76Z) 
MAX 

PIN FET P(23) FET N(25) 

1 S S 

2 G D 

3 D G 

Package B 
4·Lead TO·72 (23,25) Metal Can Packaga (HI 

NS Packaga Number H04C 



PIN FET 

1 51 
2 Dl 
3 Gl 
4 Case 

5 52 
6 D2 
7 G2 

Package 9 
6-Lead TO-7S (241 Metal Can Package (HI 

NS Package Number H06B 

0.160 
(4.0641 

~~rmr 0.180 ~ 
(4 5721 (2.5401 

+=- jMAX 
0.025 -

(0.6351 
MIN 

0.014-0.016 II 0.150-0.1BO 
(0.356-0.4061-11-- (3.810-4.5721 

3LEADS 0.100 
--t 1-'0' NO (2.5401 
I, DIA 'PIN CIRCLE 

3~' 

PIN FET 

1 D 

2 5 
3 G 

Package 11 

~ 
II 0.015 

--11-- (0.3811 
3 LEADS 

3-Lead TO-92 (77) Plastic Package 
NS Package Number Z030 

7-5 

0.175-0.185 

'~""'= ~1-
10.5g~1 ~ ~(15.0881 
HOLE MAX 

--1 0.045-0.055 

0.085-0.095 
---R 
(2.159-2.4131 

PIN 71 

1 G 

2 D 

3 5 

72 

G 
S 

D 

0.045-0.055 
11.143-1.3971 

0.003-0.013 
---R 
(0.076-0.3301 

74 
5 

G 
D 

FET case 71 and 72 are interchangeable without com
promise in performance except some RF application 
atVHF 

Package 10 
3-Lead TO-92 (71, 72, 741 Plastic Package 

NS Package Number Z03A 

rlr"::41 

0.160 
:-j I· (4.5721 

(4.5721 12.5401 0I:~ 0.100 

,:h ."=1 
MIN -1 

0.014-0.016 II ~ II 0.015 
(0.356-0A06I-11-- (3.810-4.5721 --11--(0.3811 

3 LEADS .t!l!!L 3 LEADS 

--t@f'0'NOM(2'5401 
I DIA PIN CIRCLE 

3,2 .... 1 

PIN 71 72 74 
1 G G 5 
2 D 5 G 
3 5 D D 

TO-1S lead form available on special order or standard 
on some products converted from TO-106 package. 

Package 12 
3-Lead TO-92 (TO-1S Lead Forml Plastic Package 

NS Package Number Z03E 

S? 
3 
CD 
:::I 
(J). 

o· 
:::I 
(J) 



en c 
o 

'en. c 
Q) 

E 
C 
'i 
(J 

'~ 
.c 
Q. 

~
(:::::~:::) 

OIA 0.315-0.335 
(8.001-8.509) 
DIA 

0.165-0.185 

(4.191-4.699) L~~ 
0.035 ----r INSULATOR 

0.500 (0889) L-~ 
(12.70) MAX ~~ ~ ~~ (1.016) MIN MAX 

t 

0.31'0 
(7.874) 

-II- 0.016-0.019 
(0.406-0.483) 

Package 13 
B-Lead TO-99 (24 Alternate) Metal Can Package·(H) 

NS Package Number HOSB 

C, :~i~)~ 
14 1:1 12 11 ii1 m ml -.-

0.280 
(7.112) 
MAX 

'-r.-r-m--r;-r--r.r-TiT"l'1iT'T;r'---L 

0.165 
0.037-0.050 (4.191) 

PIN 

1 

2 
3 

4 

5 

6 

7 

8 

rUl ".;~~ 
0.008-0.012 J 

. (0.203-0.305) 
0.325 +0.025 , 

I-~~, 0.050'0.010 1 
MAX 

p~0.045'O.015 T ,·,43 ±0.381) 

Lo.015-0.o19 -lL 0.125 
f8.255 +0.635\ ~) 
~ -0.381/ 

(0_381-0A83) (3_175) 
0_100'0_010 MIN 

(2.540 ,0_254) 

Package 14 
14-Lead Cavity DIP (D) 

NS Package Number D14A 

'0.310 r (7_874) ---j 0_020,0_010 

I F MAX !!!!II (0_508 ,0_254) llf'!!:"~!5!!!~E=~~~~ B- 0_008:~~~~N~ 
(0203-0.305) 

+0_025 
~_325-D_OI~ 0_100±0_010---l 

fU55 +0.635\, ' 12_540 ±0_254), 
I -D.3811 

'---0_015--11_019 JI-
(0.381-0_483) 

Package 15 
16-Lead Cavity DIP (D) 

NS Package Number D16A 

7-6 

(3_175) 
MIN 

FET 

51 
D1 
G1 

Case 

52 
D2 
G2 

5ub 



17.5691 
MAX 

~~r.r~~~,~--L 
0.054 

0.485 'i~~21 ~ 

I~I&'~~~I R mvvvw I:::~~=:::::I 
0.008-0.015 J 

(0.203-0.3811 I 0.300 I 0.050 '0.010 Ij L 0.015-0.023 II 0.125 
I-- (7.6201--1 (1.270,0.2541 r-- (0.381-0.5841-11-- (3.1151 

REF 0.100 '0.010 MIN 

(2.540 '0.2541 

Package 16. 
14-Lead Side·Brazed Cavity DIP (D) 

NS Package Number D14E 

PIN NO.1 
IOENT~ 

. f---,,~~--j dl:r I I MAX I MAX . 

R~ nr-r-~=;::;=;=;::;=;:::;=~ - ---..LI:::~:=:::::I 
0.008-0.015 J 

(0.203-0.3811 I 0.300 I 0.050,0.010' Ij L 0.015-0.023 .JL 0.125 
r-,7.620) --i (1.270 '0.2541 r- 10.381-0.5841 (3.1151 

REF . . 0.100,0.010 MIN 

(2.540 ,0.2541 

Package 17 
16·Lead Side·Brazed Cavity DIP (D) 

NS Package Number D16C 

0.785 

0.025 

10.6351 
RAO 

I o.llo 
• .'7.874) 

r-~~~~~~~~~~~~ ~t:~ 
0.291 

(7.3911 
MAX 

~~~~~~~~--L 

0.290-0.320 0.160 

Fii'¥t~'J (0.203-0.3051 

'--~--l ~ IJ (9.119,0.635) 12.5401 r-
MAX BOTH ENOS 

Package 18 
14·Lead Cavity DIP (J) 

NS Package Number J14A 

7·7 

0.200 

"tJ 
:::r 
'< 
(J) 

o· 
OJ -
c _. 
3 
CD 
:::l 
(J) 

ci' 
:::l 
(J) 



U) 
C 
o 
'(j) 
'C 
'Q) 

E 
c -B ,-
~ 
.c 
0. 

0.785 

MAX 0.310 

0.025 
(0.635) 

RAO 

t:-:(l9.939)~ 
& 15 14 13 12 11 10 9 r (7.874) --r MAX GLASS 

0.160 

0.291 
(7.391) 
MAX 

~r.n~orn~o.nT~ 

GLASS 
SEALANT 

0.200 
(5.080) 1 0.290-0.320 ~(4'164) 

~~~~'J' 
MAX 0.020-0.070 ! ~Tn" 

(9.779 ±0.635) f-- (I~~~ ~ 
--I 0.385 +0.025' 0.050 'j L 0.018 ±0.002 --II-

(0.457 ±0.051) 

O.loo±O.Olo 

(2.540 ±0.254) 

0.092 
. (2.337) 

OIA 
NOM 

PIN NO. llNOENT 

Package 19 
16-Lead Cavity DIP (J) 

NS Package Number J16A 

0,400 

(6.350 ±O.lm 

0.045 
bffi..;~;=r.rI--.l 

0.030 
(1.143) 
TYP 

0.300-0.320 (0.762) 

19:-.. , IJ 
I I (0.229-0.381) J 

' 032 +0.025' 0.045 ±0.015 
. 5 -0.015 (1.143 '0.381) 

(8255 +0.635) 0.100 
-0.381 (2.540) 

TYP 

0.130 ±0.005 

]:. 

Package 20 
S-Lead Molded Mini,DIP (60.67) (N) 

NS Package Number NOSA 

0.092 
(2.337) 

OIA NOM 

PIN NO.1 INDENT 

0.300-0.320 0.030 

. MAX C::~~I "j' 
0.040 

0.125 
(3.175) 

MIN 

PIN 

.i 
2 
3 

4 

5 

6 

7 

8 

0.130 ±0.005 

60 
NC 
Sl 
01 
G1 
S2 
02 
G2 
NC 

~ fJ- Jt ! -+- 0.009-0.015 0.020 

I (0.229-0.381) U-L ~l- (0.508) 

I 0.075 ±0.015 . 0.018 ±0.003 0.125 MIN 

, • (1.905 ±0.381) ~ (0.457 ±0.076) (~~~5) 
0.325 ~:~~: ~y~O) 

18 255 +0.635) 
~. -0.381 

Package 21 
14-Lead Molded DIP (N) 

NS Package Number N14A 

7-8 

67 

Sl 
01 
NC 
G1 
S2 
02 
NC 
G2 



0.870 

(22.098)~ 
MAX • 

13 12 11 10 9 

t 
0.250 ,0.005 

0.030 

~rr=TIflf,Ff.rr=F.T~~~~(~0.127) 

0.300-0.320 (0.762) 
(
. ___ MAX 

I 7.620-8.128) W • ._ 0.065 ~ "S" ....... . 
i -~ 0.009-0.015 tJr:=:r-----!!!~.LLiL 
I . I (0.229-0.381! ~ 

0.325+0.025 ' 0.075'0.015 ~I~ -f. O.t ~ (1.905 ,0.381) --I _ 0.01UtO.003 0.125 (0.508) 

(8.255 +0.635) (0.457;0.076) (3.175) MIN 

--lJ.381 MIN 

Package 22 
N1S-Lead Molded DIP (N) 

5 Package Number N1SA 

0.275 

(2.032) GLASS, 

(~~:)J 
(SnUARE) . 1 H-- 0.050 '0.005 

II. (1.270,0.127) 

~ 10.080 . 

0.004-0.006 MAX 

(0.102-0.152)til+ ~1 . IIII (0.254-0.635) 

PIN NO.1 
10ENT 

1--(0.508-1.016) 

"~,,l 
8 0.750-0.770 

,,. .: ]'"'' 
~~ 0.015-0.019 

(0.381-0.483) 

Package 23 
14-Lead Flat Package (F) 
NS Package Number F14A 

0.390 

f--(9.906j~ 
0.080 

-j I-- (2.032) 

0.004-0.006 I I MAX 

(0.102-0.152) -r1rr-
0.007-0.018 MAX GLASS 

_ (0.178-0.457)- l-- --1 f- 0.050 '0.005 I I (1.270'0.127) 

1-~~ (0.508-1.016) 

II 

PIN NO. 1 11111514131211109 T 
IDENT'-......I 0.275 

,. . (6.985) 

23.567·UI 

---l '-- 0.015-0.019 
(0.381-0.483) 

Package 24 

0.880-0.900 
(22.352-22.860) 

t 

~~-Lead Flat Package (F) 
Package Number F16A 

7-9 



\ . 



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 
U.S. 

_~National 
a Semiconductor 



DATA BOOKSHELF ORDER FORM. 
Please send me the volumes of the National Semiconductor DATA BOOKSHELF that I have.selected 
below. I 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,AudioHandbook, 4/76 ..................................... Total $,_-,-_ 

___ copies@$3.00,CMOS Databook, 3/75 ..................................... Total "",$ __ _ 

___ copies@$4.00,lnterface Databook, 10/75 ............................ ~ ... Total $, __ _ 

___ copies@$4.00,linearApplications,Vol. 1,2/73 ....................... Total $, __ _ 

___ copies@$4.00,linearApplications,Vol. II, 7/76 ...................... Total $_--

___ copies@$4.00,linear Databook, 6/76 ...................................... Total $, __ _ 

___ copies@$3.00,Memory Databook, 1/76 ................................... Total $, __ _ 

___ copies@$5.00,PACEDesigner'sGuide, 1977 ........................ Total .p..$ __ _ 

___ copies@$4.00,MOS/LSI Databook, 1977 ................................ Total $, __ _ 

___ copies @ $5.00, 8080A Microprocessor 
System Design Manual, 3/77 ........................... Total $ __ _ 

___ copies @ $5.00, PACE Microprocessor Assembly 
Language Programming Manual, 1/77 ............ Total $ __ _ 

___ copies @ $5.00, PACE Microprocessor System 
Design Manual, 3/77 ........................................ Total "",$ __ _ 

___ copies @ $3.00, Power Transistor Databook, 1977 ................... Total $ __ _ 

___ copies @ $5.00, SC/MP Microprocessor 
Applications Handbook, 1977 .......................... Total $-,-, __ 

-'--__ copies @ $5.00, SC/MP Microprocessor Assembly 
Language Programming Manual. ..................... Total .p..$ __ _ 

-,--__ copies @ $3.00, Special Function Databook, 4/76...................... Total $ __ _ 

__ ,-copies@$4.00,TTLDatabook, 2/76......................................... Total $, __ _ 

___ copies@$3.00,VoltageRegulator Handbook, 5/75: ................. Total •• "",$ __ _ 

MAIL TO: 

Subtotal $ 

(California Residents Add 6% Sales Tax*) $ 

Grand Total $ 

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

Postage will be !!!lId by National Semiconductor Corp. Plaaae allow 6-8 _ka for delivery • 

. *(San Francisco Bay Area Residents Add 6V2% Sales Tax) 




