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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed 

in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 

mechanical outline drawings shown in this section. 

Factory orders for circuits described in this data book should include a four-part type number as explained in 

the following example. 

EXAMPLE: 	 TL 	514M J /883B 

Prefix 

MUST CONTAIN TWO OR THREE LETTERS 

SN 	TI Special Functions or Interface Products 

TL, TLE 	  TI Linear Products 

TLC 	 TI Linear Silicon-Gate CMOS Products 

STANDARD SECOND-SOURCE PREFIXES 

LT .. Linear Technology 

LTC . Linear Technology 
MC   Motorola 

LF, LM, LP, 
or MF 	 National 

uA 	 Fairchild/National 

OP 	  PM! 
RC, RM, or RV . Raytheon 

NE, SA, or SE .. Signetics 

Unique Circuit Description Including Temperature Range 

MUST CONTAIN TWO TO SIX CHARACTERS 
(From Individual Data Sheets) 

Examples: 	853 	2652A 

1078 	27M2AC 

Package 

MUST CONTAIN ONE OR TWO LETTERS 

D, DW, FK, FN, J, JG, L, LP, LU, N, NT, P, U, W 
(From Pin-Connection Diagrams on Individual Data Sheet) 
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MIL-STD-883B, Method 5004, Class B 

OMIT/883B WHEN NOT APPLICABLE 

Circuits are shipped in one of the carriers below. Unless a specific method of shipment is specified by the customer 

(with possible additional costs), circuits will be shipped in the most practical carrier. 

Small Outline ID, DW) 
Dual-In-Line (J, JG, N, NT, P) 

—Slide Magazines 

—A-Channel Plastic Tubing 
—Sectioned Cardboard Box 
— Individual Cardboard Box 

Chip Carriers (FK, FN) 
—Anti-Static Plastic Tubing 

Flat (U, W) 
—Milton Ross Carriers 

H 	I H, 

—Sectional Cardboard Box 
—Individual Cardboard Box 

TEXAS 
INSTRUMENTS 
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0008, D014, and D016 
116-pin package used for illustration) 

r 	 
it 

6,20 (0.244) 

5,8010.228) 

43,87 	1 00 11 55701 

1,75 10.069) 

1,35 10.053) 

4 7PIN OACIVIES  
0,50 10 020) 
	  X 45' 
0,25 (0.010) 

0,457 10.018/ 4._   
0,356 (0.014) 

0,203 10.008/ 

0,102 10.0041 

0,79 6 

0,28 It 
PIN SPACING 
1,27 10 050/ 

(See Note A) 

PINS 

DIM 
8 14 16 

A MIN 
4,80 8.55 9,80 

10.1891 10.3371 11 	I•1 

A MAX 
5,00 8,74 10,00 

10.197) 10.3441 10.3941 

0,51 10.020) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

0,229 10 0090) 

0,190 (0.0075) 

5,21 (0.205) 
4— 

4,60 10.181) 

7` NOM 

4 PLACES 

1,12 10 044) 
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MECHANICAL DATA 

D008, D014, and D016 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 

circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

B. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ± 0,051 (0.002) exclusive of solder. 
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DW016, DW020, DW024, and DW028 
(20-pin package used for illustration) 

r, 7' NOM 

4 PLACES 

• 
	 1.27 )0 0701 TP1,, Note A, 

PINS 
16 20 24 28t 28 

DIM 

A MIN 
10,16 12,70 1R 2g 17,68 

ID anni in cm •• i '..• (0.696) 

A MAX 
l•• 	ii 

— 
• , 	4'. lt.,4u 17,88 

10.610) 10.704) (0 4 •• - ii- 	...• 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

0.5 10 02) X 451_ 

9,0 10.354) 

0.41 

7 °  NOM 
4 PLACES 

4°14° 
0.32010.0131 

0,23010.0091 

2.05 10 104) 

2,35 10.093) 

0,31 

0.11 	• 

6-6 

MECHANICAL DATA 

DW016, DW020, DW024, and DW028 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 

require no additional cleaning or processing when used in soldered assembly. 

trhe 28-pin package drawing is presently classified as Advance Information. 
NOTES: A. Leads are within 0,25 10.0101 radius of true position at maximum material dimension. 

B. Body dimensions do not include mold flash or protrusion. 
C. Mold flash or protrusion shall not exceed 0,15 10.0061. 
D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MK 

MK 

MK 
1,40 (C 

2,0; 
1,61: 	• ••1 

FK020 and FK028 
128•terminal package shown) 

A 

B 

A B 

11 1111111 .2 t_ « 
0,z5 

Ut 

1111111111111 
00:576",`c 

	1,27 (0 0501 T P 	 1,14 
--I.  

0,89 

1,14 IC 1,14 (C 	• 
0,89 (C 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

0,51 (C 

0,25 (C 

CERAMIC CHIP CARRIERS 

JEDEC 
NO OF A B 

OUTLINE 
TERMINALS MIN MAX MIN MAX 

DESIGNATION' 

MS004CB 20 
8,69 9.09 7.80 9,09 

10.3421 10.3581 (0 3071 (0.358) 

MS004CC 28 
11,23 11.63 10,31 11,63 

(0.4421 (0.4581 (0.406) 10.458) 

*All dimensions and notes for the specified JEDEC outline apply. 

MECHANICAL DATA 

FK020 and FK028 ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 
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FNO20, FNO28, FN044, FN068, and FN084 
128-terminal package used for Illustration) 

4
' 
 50(0.177) 

4,24 10.1671 

0,25 (0.010) R MAX 
A  (See Note A) 3 PLACES  

NO. OF 

TERMINALS MIN 

A 

MIN 

B 

MAX MIN 

C 

MAX 

9,78 8,89 9,04 7.87 8.38 
20 

10.3851 10.3951 10.3501 10.3581 10.3101 • 

28 
12,32 12,67 11.43 11,58 10,41 

10.4851 10.4951 10.4501 • • 10.410) 10.4301 

44 
17.40 

10.6851 

17,65 

10.695) 

16.51 

10.650) 10.559) 

15,49 

(0.610) 

16,00 

(0.830) 

68 
25,02 26,27 24.13 24,33 23.11 23,62 

10.985) 10.950) 10.9581 10.930) 

30.10 29,21 29.41 . 	' 	• 28,70 
84 

11.1851 11.1991 11.150) 11.158) 11 .um,, 11.130) 

SEATING PLANE 
(See Note C) 

1:0 .1 .12. 

11210.0601 MIN 

0,64 10.025) MIN 
0,5110.020) 
0,36 10.0141 -.1  

LEAD DETAIL 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

1,22 10.0481 
 X45

. 
1,07 (0.0421 S 

• 

C (AT SEATING PLANE) 

1,27 10.0501 T.P. 
(See Note B) 

1,35 IC 

1,19 	
- X 45°  

,19 IC 
 

2,79 (0.110)  
2,41 (0.095) 

0,94 10.037) 
X 0,6910.0271 

/* -----, 

MECHANICAL DATA 

FNO20, FNO28, FN044, FN068, and FN084 plastic chip carrier packages 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within 

an electrically nonconductive plastic compound. The compound withstands soldering temperatures with 

no deformation, and circuit performance characteristics remain stable when the devices are operated in 
high-humidity conditions. The packages are intended for surface mounting on solder lands on 1,27 10.050) 

centers. Leads require no additional cleaning or processing when used in soldered assembly. 

  

NOTES: A. Centerline of center pin each side is within 0,10 10.0041 of package centerline as determined by dimension B. 

B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side. 

C. The lead contact points are planar within 0,10 10.0041. 6 
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J014 

0,63 (0.025) R NOM 

7,8) 	' 

0 0 0 0 0 0 0 7 'AI 
.41 	 

1,27 

MN. ICI 0501 NOM 

5,08 (0.200) 

11.11.=  1 	 MAX V 	1 
— SEATING PLANE 

I
41 

1,78 10.070) MAX 14 PLACES 0,51 (0.020) MIN- 

GLASS 
SEALANT 

1-" 014 10,0A2,7 kr" 
14 PLACES 

B & CI 

105' 
90' 

14 PLACES, 
1 	\ 

0,3( 	' 	3.30 10.130) 
0,2( 	 MIN 	2,54 If  I 

14 F^r„cu 	 1,78 (( 	PIN SPACING 2,54 (0.100) T.P. 

4 PLA,00 	 (See Note A) 

Falls Within JEDEC TO-116 and EIA MO-001 AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

MECHANICAL DATA 

J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 

on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 

cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.0101 of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 10.0201 above the 

seating plane. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75285 

4 

M
e

c
h

an
ic

a
l 

D
a

ta
  

6-9 



0,63 10.025) R NOM 

8@®@@®Ci® 
1. 	L.L.L.1.1.1 

FTTTTTI, 

0 0 00®00® 
• 1,78 (0 070) MAX 16 PLACES 

r f  
Lrlip ■ I, 4 

4  J 

J016 

19,94 10 785)  	 
19,18 (0 755) 

	

A 	 GLASS 
5,08 (0.200) 	 SEALANT 

MAX 

	V 
0,51 (0.020/r 

MIN 

3,30 (0.130) 

	

MIN 	
mill , 	 —III I

0,305 (0 012) M N 	 (SeaVo ■esEl end C) 
4 PLACES 	1.1.4—  1 

PIN SPACING 2,54 (0.100) T P 
(See Note A) 

069 (0.027) MIN 
12 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

4 PLACES 
1,27 (0.050) 
0,38 (0 015) 

7,87 

7,37 

/1" 
6,2: 

1,27 (0.6501 NOM 

105° 
90' 

16 PLACES 

SEATING PLANE 

MECHANICAL DATA 

J016 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.3001 centers. Once the leads are compressed and inserted, sufficient tension is provided to 

secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 

cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above the 

seating plane. 

TEXAS AP 6-10 INSTRUMENTS 
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1,78 10.0701 MAX 18 PLACES 1,27 10.050) NOM 0,51 (0.020) 

MIN 

5,08 10.200/ 
MAX 

SEATING 	1  

23,1 (0.910) MAX 

00088808® 

000080000 

7.87 10.310/ 
0,63 (0.025) R NOM 

7,37 (0 290) 

J018 

PLANE 3 ,30 (0,130)1 

MIN 

PIN SPACING 2,54 10,100) III 	
,.237 • . 

4 PLA.,60 	

,o rLAC  :co 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

1,, r,Auts 

(See Nate A) 

• 	►  

GLASS 
SEALANT 

0.69 10.027) MIN 
10 PLACES 
ISeo Notos 9 6 CI 

105° 
90 ° 

 18 PLACES 

MECHANICAL DATA 

J018 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 

on 7,62 10.3001 centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 

cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 

seating plane. 
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MIN 

105 ° 
	

0,51 (0.020) 
90°  

8 PLACES 0.36 	• 
0,20 

8 PI-HUC 

SEATING PLANE 

3,30 (0 130) 

MIN 

JG008 

10,2 (0.400) 
4— 

9,0 (0.355) 

0,63 (0.025) R NOM 

E 	g. 
►  	7,87 (0 310) 

7,37 (0.290) 

7,11 (0 
6,22 (0 

I 

1,6 (C 
0,4 (C 
4 PLu,,cu 

GLASS 
SEALANT 

H 0,76 (0.030) MIN 

8 PLACES 

C 
o ruAuca 

PIN SPACING 
2,54 (0.100) T.P. 

(See Note A) 

1,27 (0.050) NOM 

5,08 (0.200) 

MAX 

1  

1,78 (0.070) MAX 8 PLACES 

4— 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

MECHANICAL DATA 
K

e
a

 le
D!

ue
L

pa
uu

  

JG008 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-pin lead 
frame. The package is intended for insertion in mounting-hole rows 7,62 (0.3001 centers (see Note Al. 

Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. 

NOTE A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

6-12 
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L008 

O 
9.40 (C 

	  8.51 IC 

DIA 

1.02 10.0401

0.25 10.010) 

1 	 5.08 10 200) T P 411— 
12.7 10 500) MIN_o  (See Note A) 

2,54 10 100) T P 

(See Note A) 	45° T P 

(See Note A) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

Same as JEDEC TO-99 and MO-002AK except for diameter of standoff 

0.86 IC 	I' 

1r 4e 0.71 IC 

_1 02 10 0401 

MAX 	0.48 10 0191 
	 DIA 

0 41 10 016) 

90" OP 

ISee Note Al 

4.70 10 185) 

4 19 10 1651 

r 
8.51 10.335) 

7.75 10 305) 

DIA 

1,14 10 0451 

0.74 10 029) 

406 10 1601 MAX DIA 

MECHANICAL DATA 

L008 metal cylindrical package 

This hermetically sealed cylindrical package consists of a welded metal base and cap with individual leads 
secured by an insulating glass sealant. The gold-plated leads 1-00) require no additional cleaning or 
processing when used in soldered assembly. 

NOTE A: Each lead is located within 0,18 (0.007) of its true position at maximum material condition. 
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12.7 10 5001 MIN 

5,21 (0 2051 

4,44 (0.1751 DiA 4.32  1
1 °0 . 2  ,21 00H.  

LP003 

SEATING PLANE 

1,27 10 0501 

(See Note AI 

3.43 10.1351 

MIN 

Falls Within JEDEC TO-226AA Dimensions 

ITO-226AA Replaces TO-92) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

2 67 10.1051 
1,27 	0.13 

10 060 0 0 0051 

2.54 2 0.13 

10 100 00 0051 

2 67 10 1051 

2.03 10 0801 

4.19 10.1651 
3.1710 1251 

2,03 10.0801 

3 LEADS 

0.43 0 0.13. -0.03 WIDE 

0 38 6 0,03 THICK 

10 017 2 0005, -0001  WIDE 

0 015 -7 0 001 THICKI 

MECHANICAL DATA 

LP003 cylindrical plastic package 

This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 
The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. Leads require no additional cleaning 

or processing when used in soldered assembly. 

NOTE A: Lead dimensions are not controlled within this area. 
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•  2i..54 I 
	Note AI 

2,54 0 .13 — 
10 100 0 005) 

0,38 10 015) 

R NOM 

3 LEADS 

0.381 • 0,061 WIDE, 
0,351 • 0,025 THICK 

10 015 0 002 WIDE, 
0 015 • 0 001 THICK) 

00) 

4,95 10 195) 
4,19 )0 165) 

4,95 10 195/ 

4,19 (0 165) 

A. 2° NOM 
4 PLACES 

0,74 10 029) NOM 

1,621 

1,524 

45' NOM 

See Note B 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

L 

LU003 

1,27 • 0,13 

10.050 • 0.005) 

12,7 10 500) MIN 

MECHANICAL DATA 

LU003 plastic package 

This package consists of a circuit mounted on a lead frame and encapsulated within a plastic compound. 

The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. Leads require no additional cleaning 
or processing when used in soldered assembly. 

NOTES: A. Lead dimensions are not controlled in this area. 
8. The shape, dimensions, and placement of the index mark is not guaranteed. 
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3,17 (0 125) MIN 

2,03 ± 0 , 51 

(0.080 s 0.020) 
4 PLACES 

ISee Notes B and CI 

N014 

2,4 10.0931 R NOM 

2,8 10.1101 NOM 

1,7010.070) MAX 14 PLACES 

f- 0,51 10.0201 

NOM 

I  105° 	

5,08 10,2001 MAX MIN  0,25 10.0101 

sa 
14 PLACES 

14 
ISee Notes B and CI 

PIN SPACING 2,54 10.1001 T. P. 
(See Nate Al 

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

^I_ 053311  

II  0,84 (0.0331 MIN 
14 PLACES 

7,62 x 0,25 
(0.300 0.0101 

6,35 t 0,25 

0.250 t 0.010) 

2,0 10.0801 NOM 

MECHANICAL DATA 

N014 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit 

performance characteristics will remain stable when operated in high-humidity conditions. The package 
is intended for insertion in mounting-hole rows on 7,62 (0.3001 centers (see Note Al. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 

Leads require no additional cleaning or processing when used in soldered assembly. 

E  NOTES: A. Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 

CO 	 C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above seating 
0 	 plane. 

ne  

6 

[ SEATING PLANE 
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N016 

1.11—  19,8 (0 7130) MAX  

poocpcmcDoe 
•AAALAILAdh• 

000 ®®000 
14-1,78 10.070) MAX 16 PLACES 

0,25 10.0101 NOM 

I 	los° 
est--00* 
16 PLACES 4._ 0 . 31 ' 

16 I 	 
ISee Notes B end CI 

Parts may be supplied in accordance 
with the alternate side clew at the 
option of TI plants located in Europe. 
In this case, the overall length of the 

0,84 10.033) MIN 
12 PLACES 

Li  I. 	i  

Sue
•
Notes a and CI 

PIN SPACING 2,54 10.1001 T, P. 
(See Note A) 

ALTERNATE SIDE VIEW 

—141 144- 1.28 10.070) MAX 16 PLACES 

3,17 (0.1251 MIN 

1,6E 
0.3E 	' 
4 PLAuto 

-F.  
5,08 10.200) MAX 

- SEATING PLANE 	 

package is 22.1 (0.870) max. 	 0,51401412M 

568 (0.200) MAX * 

I._ 0,84 (0 033) MIN 
16 PLACES 

3,17 10.1251 MIN 

2,41 
1.02 	• 
4 PLIWtb 

101  	 I.- 00 130331  

16 
(See Notes B and CI 

PIN SPACING 2.54 (0 1001 T P 
(See Note Al 

2,4 (0.093) R NOM 

2,8 (0.110) NOM 

7,62: 0,25 
(0 300 t 0.0101 

6,35 x 0,25 
10.250 0 0.010) 

2,0 (0.080) NOM 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

M
ec

ha
ni

ca
l  

D
a

ta
  

6 

MECHANICAL DATA 

N016 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 

nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 

B. This dimension does not apply for solder -dipped leads. 

C. When solder- dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 

plane. 
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N018 

23,4 (0.9201 MAX 

OBSCX)6608 

13,99 (0.2761 MAX 	
0000®00® 

2,03 10.080) NOM 
-WI 141—I.78 (0.070) MAX 19 PLACES 

faliKt  0,25 10.010) NOM 
5,08 (0.2001 MAX 

0,51 (0.020) 
MIN 

—SEATING PLANE w.105' 

8 PLACES 

7,82 0,25 
(0.300 0.010) 

2,31310.093) A NOM 

4,06 03.160) NOM 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

H 1 
PIN SPACING 2.54 (0.1001 T.P. 

(See Note Al 

H 0,8910 035) MIN 

16 PLACES 

1•49.--- 0,457 • 0,076 
10 018 • 0 0031 

18 PLACES 
ISee Notes B end CI 

\ee. 0,279 0.075 
10.011 • 0 003) 

18 PLACES 
ISee Notes 9 end CI 

3,17 10 125) MIN 

1,91 (0.075) 
0,23 10.0091 
4 PLACES 

MECHANICAL DATA 

N018 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 

nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 

package is intended for insertion in mounting-hole rows on 7,62(0.3001 centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 

Leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.0101 of its true longitudinal position.  

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above seating 

plane. 
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25,40 11 0001 

23,62 10 930) 

ALTERNATE SIDE VIEW 

4 10-1,78 10 0701 MAO 20 PLACES 	1 
L 	1,9 

1.--  10) 

4 F 	 5," 10.2") MAO liA )4 J4 A AA AA AA /- 
VIEW A

_,I 1.__08:01 ,0 ,0fEN:IN 

Parts may be supplied in accordance 

with the alternate side view at the 1  0211 
294 W 1551 	 4— 	1.--+-1 	 --+114---  option of T I. European.manufactured 	 3 015/ 
3,17 0.1251 	 PIN SPACING 2,54 10.1001 T.P. parts may have pin 1 as shown in 	 1,27 (0,0501 	 (See Note Al 	 (See Notes B anti CI view A. Alternate.sidokiew parts 	 0,38 ICI 0151 

manufactured outside of the USA 	 4 PLACES 

may have a maximum package length 

of 26,7 (1.0501. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

II 
(See Note CI 

080006800e 
NO20 

2.0 (0.0931 R NOM 

2,8 (0.11131 NOM 

7,62 0,25 

(0.300 0.0101 

	I ;3,2; 19.: 71 'ell 

—.PI 14-1,78 (0.070) MAO 20 PLACES 
2,0 (0.0801 NOM 

,25 (0.0101 NOM 
5,08 10 200) MAX 

--SEATING PLANE 

(See Note Al 

3,94 (0.155) 

217 10.1251 
1,68 (0 OM 

0,22 To 6691 
4 PLACIS 

(WI 
I 	105' 	\  

90°  

20 PLACES _4 	0,36 (0.014) 

1.- 0.25 (0 010( 

20 PLACES 

(See Notes B and CI 

0,84 (0.0331 MIN 

16 PLACES 

14H 

	 10211 

1  70151 
PIN SPACING 2,54 (0 1001 T.P, p...ACES 

19, Notes B and C1 

000000000e 

MECHANICAL DATA 

NO20 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 

and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 10.3001 centers. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.0101 of its true longitudinal position.  

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above seating 
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U U U U U U U 

i' i U U 
c. 

AIM 
SEATING 

0.279 2 0,078 44,- 
10.011 3 0.0031 

22 PLACES 
1541 Notes B and CI 

NO22 

,to 	 28,5 11 120) MAX 

 i6 	15 	14 	 13 	12 Pg P, P, I) 11 1111 II  

10,18 t 0,25 
es. 	 10 400 ± 0 0101 

ISee Note 01 

9,02 (0.366) MAX 

0,51 10 020) 

5,08 (0.200) MIN 

MAX 

 

 

0,84 (0.0331 
MIN 

22 PLACES 

0.457 I 0.076 
10 018 	0.003) 

3.17 (0.125) 

MIN 22 PLACES 
PIN SPACING 	 (See Notes 0 and CI 

2,54 10.1001 T.P 	 1 78 10 070 

(See Note A) 	 MAX 

22 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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NO22 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 

and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 

package is intended for insertion in mounting-hole rows on 10,16 10.4001 centers. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above seating 

plane. 
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EITHER OR 
INDEX I 

15,24 t 0,25 	
Il 

- 10600 r 0 010) —'  

NO28 

_SEATING 	

).i  5 08 (0 200) MAX 

 L-1. X X Atuy-u-w-u-u-u-u* 	 ' i  • 
0,51 10.020) 

MINI 	
---r- 

9CP 
105° 	 PLANE - 

3,17 (0.125) MIN 

0,28 ± 0.08 —to- 

(5,011 0 0.003) 

0,46 = 0,58 ._.1)._ 
0,84 (0.033) MIN 

(0.018 1 0.003) 

28 PLACES 28 PLACES 	PIN SPACING 2,54 (0.100) T.P. 
2507 ±, 00:5021 0)  (0.61 

ISee Notes B and CI (See Notes B end CI 	(See Note Al 
1,40 0,18 4 PLACES 

(0.055 0.0070) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

36,6 (1.440) MAX 

2827 2625 24232221208017 iD15 

13,97 10 5501 MAX 

0®00®000®SCXD@C) 
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MECHANICAL DATA 

NO28 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 

nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 

and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 

package is intended for insertion in mounting-hole rows on 15,24 10.600) centers. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 

Leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.0101 of its true longitudinal position . 

B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.0201 above seating 

plane. 
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31,8 11  
28,6 11 

000886888800 

2,4 (0.093) R NOM — 
7 62 ± 0,25 	2,8 (0.110) NOM 	 

(0.300 ± 0.010) 

VVVVVVVVVVV 

7,1 (0.280) MAX 	 0 . 38  (0 . 01 5) 0 0 0 0 0 0 0 00000 

NT024 

Q 

0,25 (0.010) NOM 5,08 (0.200)  

—SEATING PLANE 

0,36 (0.014) 
0,25 (0.010) 
24 PLACES 

(See Notes B 
and CI 

,14 (0.045) MIN 
24 PLACES 

C 	. 
H 1*---  I 	.1 

24 PLACES 
(See Notes B 

end CI 

	2,0 (0.080) NOM 

rah 
105° 90°  

24 PLACES 

M N

1 1,14 (0.0451 
,78 (0.070) 24 PLACES 

MAX 

4,06 (0.1601 
3,17 (0.1251 

2,16 (0.085) 

0,71 10.028) 

4 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

-1. 

I 	I 

PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 

MECHANICAL DATA 
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iy 
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NT024 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 

nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 

and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 

Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in morethan one row.spacing. 

For the 24-pin package, the 7,62 10.3001 version is designated NT; the 15,24 10.6001 version is designated NW. If no second 

letter or row-spacing is specified, the package is assumed to have 15,24 10.6001 row-spacing. 

NOTES: A. Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.0201 above the 

seating plane. 
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6,35 0,026 

10 250 t 0 010) 

P008 

—10,2 (0 400) MAX 

INDEX DOT \__K) 

7.62 * 0.25 
W 300 + 0 010)  

[MA 
8 PLACES 	

--4-- SEATING PLANE 
--lc GAUGE PLANE 

L 0,7E 

0,0E 

105' 

90' 

0,28 z 0,08 

(0.011 0.003) 
8 PLACES 

(See Notes B and CI 

LJ L_I LJ LJ 
0 0 0 0 

1 78 (0 0701MAX 

8 PLACES 

La_ 0,84   (0 033) MIN 

8 PLACES 

-3.17 (0.125 	.1 	0,457 0,076 
MIN 

2.54 10.1001 T.P. 	
(0.018 0 0.003) 

 8 
6 PLACES 	

PLACES 
 

I5.° Note A) 	
(See Notes B and CI 

5.08 (0.200) 

MAX 

0,51 /0 020 

MIN 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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MECHANICAL DATA 

P008 dual-in-line plastic package 

This package consists of a circuit mounted on an 8-pin lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. The package 

is intended for insertion in mounting-hole rows on 7,62 (0.3001 centers (See Note Al. Once the leads are 

compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Solder-plated leads require no additional cleaning or processing when used in soldered assembly. 

NOTES: A. Each pin centerline is located within 0,25 10.0101 of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,5110.020) above seating 

plane. 
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S 7,62 (0.300) 

(See Note B) 25,4 (1 
6,35 (0 
5,97 (0 

19,0 \*. 
ALTERNATE 

INDEX POINTS 

U 01 0 

0,153 (C 

0,076 (C 

10 LEADS 

0,483  (0 019)  00000  PIN SPACING 

0,381 (0 015)1 141— 	 ■ .1 	1,27 (0.050) T.P. 

10 LEADS 	 (See Note A) 

8,89 (0.350) 
 5,08 (0.200) 

2,03 (0.080) 
 1,27 (0.050) 

L 	 
8,89 (C 

5,08 (C 

-/" a 	6,35 (0.250)--
T

m. 

00000 

41-0,64 (0 . 

0,00 (0 

1,27 	• 	• 

0,12 

Fall Within JEDEC MO-004AE Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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U010 ceramic flat package 

This flat package consists of a ceramic base, ceramic cap, and lead frame. Circuit bars are alloy mounted. 
Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing when used 
in soldered assembly. 

NOTES: A .. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material conditions. B   
This dimension determines a zone within which all body and lead irregularities lie. 
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7,0 (0 275) 
(See No e B) 

6,73 

5,97 

0,152 (0.006)_.J14,_ 
0,076 (0,003) 

14 LEADS 

.4 —I  1,27 (0.050) TYP 
— 12 PLACES 

(See Note A) 

W014 

BASE AND 
SEATING 
PLANE 

2,02 
1,27 

1,0: 	• 

0,51 

8,00 (0 

6,86 (0 

(See Note C) 

V  

8,89 
• 	 8,56 	 4 eLAL.e. 

o®CDL9L5.)00 

0,483 11 
0,381 II 

14 LEesus 

21,94 (1 
21,34 (1 

Fall Within JEDEC MO-004AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

T 

V  

MECHANICAL DATA 

W014 ceramic flat package 

This hermetically sealed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing 

when used in soldered assembly. 

NOTES: A. Leads are within 0,13 (0.005) radius of true position IT.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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