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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: SN 75189 N -00

Prefix J

MUST CONTAIN TWO, THREE, OR FOUR LETTERS

SN ... TI Special Functions or Interface Products
TCM. . ........ Tl Telecommunication Products
TL . Tl Linear Products
TPIC....... ... ... Tl Intelligent Power Products

STANDARD SECOND-SOURCE PREFIXES

AM, DP,orDS............ National MC .......... Motorola
LT ..o o Linear Technology N8T.......... Signetics
MAX ... .. Maxim Integrated Products uA .. ... Fairchild/National

Unique Circuit Description

MUST CONTAIN THREE TO EIGHT CHARACTERS
(From Individual Data Sheets)

Examples: 232 751608
3695 75C1154
75115  75ALS180

Package

MUST CONTAIN ONE OR TWO LETTERS

D, DB, DW, FD, FK, FN, FT, HA, HB, J, JD, JG, KN, KV, N, NE, NT, P, W
(From Pin-Connection Diagrams on Individual Data Sheet)

Instructions (Dash No.)
MUST CONTAIN TWO NUMBERS

-00 No special instructions
-10 Solder-dipped leads (N, NE, and NT packages only)

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.

Dual-In-Line (D, DB, DW, J, JD, JG, N, NE, NT, P) Chip Carrier (FD, FK, FN, FT) Power Tab (KN, KV)
— Slide Magazines — Anti-Static Plastic Tubing — Sleeves

— A-Channel Plastic Tubing Flat (HA, HB, W)

— Sectioned Cardboard Box — Wells Carrier

— Individual Cardhoard Box

Texas ‘Q’
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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.

— A

D008, D014, and D016
{16-pin package used for illustration)

4,00 (0.157)
3.81 (0.150)

HAAHAAATH

THUDEOUE

0.50 {0.020)

5,21 {0.205)

175 ¥~ 7 nom 259 10.029) « as® 250 0.187) 0.229 (0.0090}
135 r 4 PLACES 0.25 (0.010) ‘ 0,150 {0.0075]
-
¥ ] ] =
0,203 i
01021 0.457 (0.018) 7° NOM
0,356 (0.014) 4 PLACES
0,79 (0.031)
028(0011]_" 1,12 10 044)
+28 {0 PIN SPACING 0,51 (0.020)
1,27 (0.050)
{See Note A}
PINS
8 14 16
DIWV
4.80 8,55 9.80
A MIN
{0.189) | (0.337) | (0.386)
5.00 8,74 10,00
A MAX
{0.197} | (0.344) | (0.394)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material condition.

B. 8ody 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 soider.

*i
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MECHANICAL DATA

FD020, FD028, FD044, FD052, FD068, FD084, and FK020, FK028, FK044, FK052, FK068, FK084

leadless ceramic chip carrier packages

Each of these hermetically sealed chip charrier packages has a three-layer ceramic base with a metal lid
and braze seal. The packages are intended for surface mounting on solder leads 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, 2, and 11.

FDO20, FD028, FD044, FDO52, FDOE8, FD084,
FK020. FK028, FK044, FK052, FK068, FK084

A sl CERAMIC CHIP CARRIERS
_J 28 27 26 25 24 23 22 21 20 13 18 DESIGNATION® TERMINALS MIN MAX MAX MIN MAX
MS004CH 20 8,69 9,09 9,09 1,63 2,03
29 12 (0.342) (0.358) | (0.358) | {0.064) | |
30 16 11,23 11,63 | 11,63 1,63
MS004CC 28
o . (0.422)  (0.458) | {0.468) | (0.064) (0.0BU}
16,26 16,76 | 14,22 | 1,76 3,05
4CD a4
2 ' Mmsoo (0.640)  (0.660) | (0.560} | (0.089) 0.120)
33 13 ) 19,3 22 ) .06
MS004CE 62 18,78 9,33 | 14, 2,08 3
A 34 12 (0.739)  (0.781) | (0.660) | (0.082) (0.120)
26,83 2443 | 21,80 | 2,08 3.06
* " MS004cE o8 (0.938) (0.962) | (0.862) | (0.082) (0.120)
1 10 28,63 29,59 | 27,06 2,08 3.06
MS004CG 84
£ 9 (1,136} (1.165) | (1.086} | (0.062)  {0.120)
38 c 8 * All dimensions snd notes for the specified JEDEC outline apply to the
o INDEX ORNEH\ , FK package.
p 5

g {
AN

i ] Toe E

£ 0,3t o

B35 (0.026) TYP £ :::]

E} SHENS Pt :gi),:; ibzsﬁ, -

D rQoppnon o S B
-5 §REEaEn o3
127(0050) E.E .El 3
BEEBEBH =

1,40 (€ =3
1,14 .38 (0.015) TYP —E;:;: :_7\3
T N W PR

0,076 {C

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: The checkerboard pattern is aligned vertically with the contact pads and is symmetrical horizontally as shown; it is applicsble

to some 44-terminal packages only.

5-8
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MECHANICAL DATA

FNO20, FN028, FN044, FN068, and FN0O84 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 soider lands on 1,27 (0.050)
centers. Leads require no additional cleaning or processing when used in soldered assembly.

FNO20, FN028, FNO44, FNO68, and FNO84
{28-terminal package used for illustration)

4,50 (0.177)
-

r4,24 {0.167)
J 2,79 (0.110)
1,22 (0.048) X45” 2,41 (0.095)
f 1,07 (0.042) 1.35{0.053) 45" 0,94(0.037)
=W 6J—- WS, 1,19 (0.047) : .~ 0,69 (0.027)
., 4 3 2 1 2 27 %/ j
6 2 L_]
[ 7 23 C (AT SEATING PLANE)
A B |: 8 22
f 9 21
1,27 (0.050} T.P.
E 10 20 (See Note B}
L 1 19 f
'_‘L 12 13 14 15 16 17 18 ‘
__i_iL__x_. oo Jv\
e B » 0,25 (0.010}
(See Note A) apLaces 1 MAX SEATING PLANE
I A | {See Note C)
NO OF A B c
TERMINALS MIN MAX MIN MAX MIN MAX 0,81 (0.032)
20 9,78 10,03 8.89 9,04 7.87 8.38 0,66 (0 026)
(0.385} (0 395) (0.350) (0 356} (0 310} 10.330) 1,52 (0.060) MIN
28 12.32 12,57 11,43 11,68 10.41 10,92 !
{0.486) {0.495) {0.450) (0 4586) 0410 10.430) ¥
4 17.40 17,65 16,51 16,66 15,49 16.00 0,64 (0.025) MIN
(0.865) (0.895) (0.660) (0.6586) (0.810) (0.830) 051 ) %
o8 25,02 25,27 24,13 24,33 23,11 23,62 0,36 1 -.g")_" | =
(0 985) {0 995) (0.950) (0 9586) (0.910) (0.930) LEAD DETAIL
84 30,10 30,35 29.21 29.41 27,69 28,70
(1.188) {1.195) (1.160}  {1.158) (1.090) (1.130)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A. Centerline of center pin each side is within 0,10 (0.004) 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 {0.004).

R
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MECHANICAL DATA

HAO068 quadriform flat package

The 68-pin HA package is housed in a quadriform flat package. It is hermetically sealed with 0.05-inch-
lead spacing configured with gull-wing bent leads for surface mounting capability.

HA068
28,70 {1 130)
28,45 (1 1200
- 3 —=_. 3
[ — ——
i — T -
[ — = 1.27 (0 0501 TYP
- —— ———
[ — 0-64 100231k — — MINIMUM CLEAR
| A —— } A — * LEADFRAME ZONE
T 22,861 {0.900)
; 0,58 10.023)
T — 0.43 10017}
T ——
o — L 1
] ) —— |
0.64 (0.026) R
4 PLACES
Lububuiugy
22,86 (C »
21,84 (C
3.05 {0 120) MAX - _5.08 {0 200}
4,32 {0 170)

o
0
@

7
pe

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

Texas {?
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MECHANICAL DATA

HBO68 quadriform flat package

The 68-pin HB package is housed in a quadriform flat package. It is hermetically sealed with 0.05-inch-

lead spacing configured with straight leads for surface mounting capability.

HB068 31,88 11,
31.62 11
r V==
—
—— —— 11,270 (0 05} TYP
[ — ——
| E— ———
| — |~ 0.6 (0 025) R — |
| — ——
F—
] F=———""% 0.5810.023)
| —— — — 0.4370.017
| E— ——
[— —
— ———
[—— —
— -
0,645 (0.028) R, —
4 PLACES
22.86 (¢
7188 10 >
1,07 (0 042) MAX r—d—“-]g 0 173) MIN
l L 1.
"t 020 0 008
3,81 (0 150) MAX
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
i
EXAS
INSTRUIMENTS
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MECHANICAL DATA

JO14 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.

Jo14
19.94 (0 785)
B
Fo¥eYoloYelotol
ANANNNAN
0,63 (0 025) R NOM -,
3 ¢
7.8 VUV UY
EH
L 0]6J6J0J01026)
[ 622
8 (0 070) MAX 14 PLACES
‘.{ | 1,27 0,51 (0.020) MlN-i — I‘ 1,78 ¢ )
(0.050) NOM 7} f 1 ]‘/— GLASS
5,08 (0.200) i SEALANT
M/'\X q
joge || CEATINGPLANE ' 0,69 (0.027) MIN
30° 14 PLACES
14 PLACES
el >3 apiaces
0,36 (0.014) 3,30 {0.130) . “love truwws B & C)
8,20 [0.068) MIN %: : PIN SPACING 2554 (0.100) T.P
14 PLACES 4' P._,:._,.;a (See Nla(a A]‘ il
Fails Within JEDEC TO-116 and EIA MO-001AA Dimensions
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

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.

Texas
INSTRUMENTS
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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 {0.300) 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 assembiy.

Jo16
19, 3
pem
OXOICRORO); @]
G G 0,63 {0.025) R NOM -~

| 78

7.3i
47,11(0.280)‘ F\JJVVHJJHHH?L‘J

' 6,22 (0.245) @ @ @ @ @ @ (3
__.I |_ 1.27 (0.050) nOM - *] r— 1.78 (0.070} MAX 16 PLACES

) 1 _ GLASS t
5,08 (0.200) SEALANT Lr
MAX v ]
- seaTING PLANE ———— ¥ ! ]f
051 0.020/f ! ,]l 1f 0,69 (0 027) MIN U “
12 PLACE
WPLACES Vo , o MN U U I_ CES
/'\\.‘/ = ! 3,30 (0 130) P 0,58 (0.023)
o MIN [ : .38 (0 015)
LAvEs . 16 PLACES
0,306 {0.012) MIN .L - \<w (See Notes B and C)
4PLACES 1
PIN SPACING 254 (0.100) T.P. o3 - PLACES

(See Note A)

# For memories of 64 bits and up, a few MSI/LS| products in Series 54/74 and Series 545/748 that are
derived from memory circuit bars, and complex HCMOS parts, this maximumis 7.62 (0.300). All other
dimensions apply without modification.

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

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

C. When solder-dipped leads are specified, dipped area of the |sad extends from the lesd tip to at least 0,51 (0.020} above the
seating plane.

Exas W
INSTRUMENTS
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MECHANICAL DATA

JD ceramic side-braze dual-in-line packages

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads.

JD CERAMIC —SIDE-BRAZE

INDEX MARK
ooT, TRIANGLE.—\‘

g g
R

L)
1
4~ 90°

0,38 {0 015)
0,20 {0.008)

J-szeem

OR NUMBER)}

B MAX

C NOM

0,51 (0.020) MIN

SEATING

~ PLANE f

1.91 (0 075) MAX
4 PLACES

1,78 {0 070)
0,76 {0.030] 0301

r_

L‘W]HHH]UIM
i S

PIN SPACING
(See Note A)

+

0.53 {0 021}

¥
5,08 {0.200) MAX

3.18 (0.125) MIN
—_

038 (0.015)

DIM

PINS (N}

16

18

20

22

24

A +0.,51 (+0.020)
—-0,25 {-0.010)

7.62
(0.300)

7.62
{0 300}

7.

{0 300)

62 10,16

(0.400)

{0 300)

7.62

B (MAX)

20,57

(0.81

23,11
{0.810)

25
0}

.65
(1.010}

27,94
{1.100)

30.86
{1.215)

C (NOM)

7.37
{0.280)

7.37
{0.290)

7.37
(0.290)

9.91
(0.380)

{0.290)

7.37

DIM

PINS (N}
24

28 40

48 52

64

A +0,51 (+0.020)
~0,25 (-0.010)

15,24
(0.600)

15,24
(0.600)

16,24
(0.600)

16,24
{0.600)

15,24
(0.600)

22,86
(0.900)

B (MAX)

31,8

(1.250)

36,8
(1,450)

52,1
(2.050)

62,2
(2.450)

67,3
{2.650)

82,6
(3.250}

C INOM)

15,0

(0.690}

15,0 15.0

15,0 15,0

(0.580) [ {0.580)

(0.590) | (0.590)

22,6
(0.890)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

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

EXAS
INSTRUMENTS
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MECHANICAL DATA

KNO15 plastic flange-mount package

This package comprises 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 the package is operated under high-humidity conditions.

KNO15
" 19,13 10.753)
18.87 10.743
96310 379)
9137 (0 369
3610142}
28 DA
:5”“;:2:)* 3350 1360
3131012311 1 7.62.10300) | 14861058 o 38810 145)
287011 7,37 {0 290} " 3,43 (G138
I g
T r :
2780 10 "\ _L ! !
2 PLCS 14.43 10 5661
—t i %3417 10 558 .
s
18910 058) oy - ' | 793103121 3 13,17 (0 558)
098710039 ™ Terica0n 1308 (0 815) 7343 (0 528)
' Q’/‘f‘ c 32737 (0 a@si
i \ .
I 182310 717 r'd
r‘@ | J l H 37 60 (0 6931 It u— \__/_},
1,65 10.085) ] T 1 2.04 10 159) y A <
1266 049) M 3.79 10 139) 502 PLC 7
I l l 1,91 10 075)
'L . d [T iGs 10065
(85110335 \ 1,40 10 055) g ?,2_:.‘;.3(‘)5: 3.9110 154
8 26 (0 328! 714710 0351 - 5 3000122
902 10 355 *'l |- iSse Note Al
oass) [ 07910031 >| 27410108
8 76 {0 345) 061100241 S a0 oen
17.91 10 705 23410092
70r 0709 )
- 1765 (© 6951

1013 (0 339 \J 39 Tvp
k 7.4710 294) "

20,14 10 7931
19,9 10 793

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

KVO015 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 will remain stable when the package is operated under high-humidity conditions.

KV015
2?:1(9”79731 4,62 10 182)
) 19.89 (0.763) | 3860152 4.3716.172)
‘ oo 3.75 (0 148)
H 80) "| 1,02 (0 040)
(TYP)
— i f“\ﬁ ]
2,92 (0.1186} \_ / .
2,67 6.1061 4 [
17,62 10 694 ' s
ju ﬁéﬁ i DRAET 18.03 (0.710) {
) ' ANGLE 17.53 (0 690} -
mye p— Y
10,82 {0 426) —_—— '//
10,57 {0 416)
, N — 1,27 {0 0501
' 0,76 {0 030}
| 37910149 o0
HHH] I 34,5310 139) —*—
' ] 462 10.178) | 2,78 (0 110)
H 378 {0 148) i 2,29 (0 090)
PIN SPACING ___ LJ_ fl J 45510179
1,27 10 050) : - 4,04 10 159)
{Sea Note A) 18.03 (0.7101 ™ | 53310210
1753 (0 690} 086 10034 0.66 10 0261 38310 790)
.66 10026) 5.5 6 020} '

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: Leads are within 0,36 (0.014) radius of true position {T.P.) at maximum material conditions.

EXAS “.’P
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MECHANICAL DATA

NTO024 plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electricaily
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 tself since only the 24-pin package is available in more than one row-spacing.
For the 24-pin package, the 7,62 {0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second
letter or row-spacing is specified. the package is assumed to have 15,24 {0.600) row-spacing.

NTO24

31,8 (1
28601 -
@E@OE@®O®O®OEEGE
AYAYAYAYAVNAVAVAVYAYAVAVA
& & 2,4 (0.093) R NOM —
(07333 : 83?0) 2,8 (0.110) Nom_g
YAV AYAYAYAYAYAVAVAV AV AW
| 7.1 (0.280) MAX 038 (0.015] OOOOOEEOOEEO®O®
MIN 1,78 (0.070)
’-.‘ ||= ! 2,0 (0.080) NOM ~.1 |-—1 14 0.0} 24 PLACES

—r

¥
I—0,25 (0.010) NOM 5'0?“‘0'200}

—SEATING PLANE "
105°

1,14 (0.045) MIN

90° 24 PLACES

24 PLACES 036 (0.014) o700y 0,533 (¢

025 (0.010) =o—=m 0,387 (C

3,17 (0.125)
24 PLACES 216 (C - 24 PLACES
{See Notes B L] e PIN SPACING 2,54 (0.100) T.P. (Seo Notes B
and C) 0.71(C and C)
4 PLACES (See Note A)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

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.

TExas {f
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