AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E - DECEMBER 1990 — REVISED MARCH1997

® Meet or Exceed the Requirements of ANSI
EIA/TIA-422-B and ITU Recommendation
V.11

Low Power, Icc = 100 LA Typ

Operate From a Single 5-V Supply

High Speed, tp.H = tpyL =7 ns Typ

Low Pulse Distortion, tsk(p) = 0.5 ns Typ

High Output Impedance in Power-Off
Conditions

® Improved Replacement for AM26LS31

description

The AM26C31C, AM26C31l, and AM26C31M are
four complementary-output line drivers designed
to meet the requirements of ANSI EIA/TIA-422-B
and ITU (formerly CCITT). The 3-state outputs
have high-current capability for driving balanced
lines such as twisted-pair or parallel-wire
transmission lines, and they provide the high-im-
pedance state in the power-oft condition. The
enable function is common to all four drivers and
offers the choice of an active-high or active-low
enable input. BICMOS circuitry reduces power
consumption without sacrificing speed.

The AM26C31C is characterized for operation
from 0°C to 70°C, the AM26C31| is characterized
for operation from —40°C to 85°C, and the
AM26C31M is characterized for operation from
—55°C to 125°C

AM26C31C, AM26C311... D OR DBT OR N PACKAGE
AM26C31M ... J OR W PACKAGE

(TOP VIEW)
1A 1 U16]VCC
1Y[] 2 15[] 4A
1Z[] 3 14{] 4Y
G[4 13[] 4z
2z[] s 12flG
2Y[] e 1] 3z
oAl 7 10[] 3y
GND[] 8 9[] 3A

t The DB package is only available left-ended taped
(order AM26C31IDBLE or AM26C31CDBLE).

AM26C31M ... FK PACKAGE
(TOP VIEW)

o 8
L=z >3
2

>
-~

1Z

NC
2Z
2y

10 11 12 13

< O O < >
N Z Z O

(V)

NC — No internal connection

FUNCTION TABLE
(each driver)

INPUT ENABLES OUTPUTS
A G G Y z
H H X H L
L H X L H
H X L H L
L X L L H
X L H y4 Y4

H = high level X = irrelevant

L = low level Z = high impedance (off)

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. P ion p ing does not ily include
testing of all parameters.
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AM26C31C,

AM26C31l, AM26C31M

QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E - DECEMBER 1990 —~ REVISED MARCH 1997

logic symbolt

>1
4
G EN
— 12
G I N
I C
> 2
1A ! v 3 v
v P 12
7 | 8 oy
2A
5 22
9 10 ay
3A . 11 a3z
15 LAV
4A 3 13 4z

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

NOTE A: The terminal numbers shown are for the D, DB, J, and W packages.

schematics of inputs and outputs

logic diagram (positive logic)

1A

2A

9
3A

15
4A

EQUIVALENT OF EACH INPUT
Vee & Py _
Input 4 -
GND L & -

TYPICAL OF ALL OUTPUTS

- Vee

Output

~
aje w(n

10
11

14
13

1Y
1Z

2y
2Z

3y
3Z

4Y
4z
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AM26C31C, AM26C31], AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E - DECEMBER 1990 — REVISED MARCH 1997

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo (see Note 1) ... ..o o -05Vto7V
Input voltage range, V| . ... . . e -05VtoVge +05V
Differential input voltage range, Vip ... ... oo -14Vio 14V
Output voltage range, Vo ... ... -05Vtoe7V
Input or output clamp current, LK OF lOK - - oot e 120 mA
Outputcurrent, I ... ..o +150 mA
R0 1Y 1= 1 1 S 200 mA
GIN D CUI N L i it e i e e e e e e e —200 mA
Continuous total power dissipation ......... ... .. . i, See Dissipation Rating Table
Storage temperature range, Tstg . ....oiii i —65 C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ....... ... .. .. .. ... ... ... .... 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values, except differential output voltage (VQp), are with respect to the network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR Ta =70°C TA =85°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mW —
DB 781 mW 6.2 mW/°C 502 mw 409 mwW —
N 1150 mW 9.2 mW/°C 736 mW 598 mwW —
FK 1375 mwW 11 mW/°C — — 275 mwW
J 1375 mw 11 mw/°C — — 275 mw
w 1000 mW 8.0 mW/°C — — 200 mW

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Voo 4.5 5 5.5 \
Differential input voltage, Vip +7 Vv
High-level input voltage, V|4 2 \Y
Low-level input voltage, V)| 0.8 Vv
High-level output current, IgH -20 mA
Low-level output current, 1o} 20 mA

AM26C31C 4] 70
Operating free-air temperature, Ta AM26C311 -40 85 °C

AM26C31M -55 125
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AM26C31C, AM26C311, AM26C31M

QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E— DECEMBER 1990 — REVISED MARCH1997

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

AM26C31C
PARAMETER TEST CONDITIONS AM26C31 UNIT
MIN TYPT mMAX
VOH High-level output voltage lp =-20mA 2.4 3.4 \
VoL Low-level output voitage lp =20 mA 0.2 0.4 \
Vopl Differential output voltage magnitude 2 3.1 \
AlVpp!  Change in magnitude of differential output voltage¥ . +0.4 A
RL=100Q, See Figure 1
Voc Common-mode output voltage v
AlVpg!  Change in magnitude of common-mode output voltaget +0.4 3
Il Input current V| =Vgg or GND +1 MA
. . VCC=0, VO=GV 100
10(ofh) Driver output current with power off UA
Vce =0, Vo =-0.25V -100
los Driver output short-circuit current Vpo=0 -30 -150 mA
. Vpo=25V 20 uA
loz High-impedance off-state output current
Vo=05V -20 MA
Io =0, Vi=OVorsv 100 | pA
| Quiescent supply current = =
CcC pply lo=0, Vi=24Vor05V, 15 3 mA
See Note 2
c| Input capacitance [ pF

1 All typical values are at Ve =5 Vand Ty =25°C.
¥ Aivppland AlVocl are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high level to a low

level.

NOTE 2: This parameter is measured per input. All other inputs are at 0 or 5 V.

switching characteristics over recommended ranges of supply voltage

temperature (unless otherwise noted)

and operating free-air

AM26C31C
PARAMETER TEST CONDITIONS AM26C311 UNIT
MIN TYPT mMAX
tPLH Propagation delay time, low- to high-level 5.7 7 12 ns
output
tPHL Propagation delay time, high- to low-level S1is open, See Figure 2 54 7 12 ns
output
tsk(p) Pulse skew time (Itp H — tpHLI) 0.5 4 ns
troD): t(oD) Differential output rise and fall times S1is open, See Figure 3 5 10 ns
tpzH Output enable time to high level 10 19 ns
tpzL Output enable time to low level . ) 10 19 ns
- - - 81 is closed, See Figure 4
tpHZ Output disable time from high level 7 16 ns
tpLz Output disable time from low level 7 16 ns
Power dissipation capacitance (each driver) . :
de (see Note 3) St is open, See Figure 2 170 pF

t Al typical values are at Voo =5Vand Ta = 25°C.
NOTE 3: Cpq is used to estimate the switching losses according 1o Pp = Cpg Ve f, where fis the switching frequency.
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E- DECEMBER 1990 — REVISED MARCH1997

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

AM26C31M
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX
VOH High-level output voitage lo =—20 mA 2.2 3.4 A
VoL Low-level output voltage lo =20 mA 0.2 0.4 v
Vopl! Differential output voltage magnitude 2 3.1 \'
AVOD! Change in magmtude of differential +0.4 v
output voltage .
RL=100Q, See Figure1
Voc Common-mode output voltage 3 Vv
Change in magnitude of common-mode
Aol output voltaget 0.4 v
1] Input current V| =Vggo or GND *1 HA
) X Vce =0, Vo=6V 100
lO(off) Driver output current with power off A
Vec =0, Vo=-025V -100
los Driver output short-circuit current Vpo=0 -170 mA
o Vpo=25V 20 A
0z High-impedance off-state output current
Vo=05V -20 A
. lg=0, Vi=0Vors5YV 100 pA
lcc Quiescent supply current
lo=0, Vi=24Vor05V, SeeNote?2 3.2 mA
(] Input capacitance 6 pF

T All typical values are at Vo = 5 V and Ta = 25°C.
$ AlVopl and AVl are the changes in magnitude of Vop and Vo, respectively, that occur when the inputis changed from a high level to a low

level.

NOTE 2: This parameter is measured per input. All other inputs are at0 Vor 5 V.

switching characteristics over recommended ranges of supply voltage

temperature (unless otherwise noted)

and operating free-air

AM26C31M
PARAMETER TEST CONDITIONS UNIT
MIN TYPt MAX
tPLY Propagation delay time, iow- to high-level - 12 ns
output
tPHL Propagation delay time, high- to low-level S1is open, See Figure 2 6.5 10 ns
output
tsk(p) Pulse skew time (itpLH — tPHL!) 0.5 4 ns
tr(OD)- oDy  Differential output rise and fall times S1is open, See Figure 3 5 12 ns
tPzZH Qutput enable time to high level 10 19 ns
tpzL Qutput enable time to low level . . 10 19 ns
- - - S1is closed, See Figure 4
tPHZ Output disable time from high level 16 ns
tpPLZ Output disable time from low level 7 16 ns
Power dissipation capacitance (each driver) R .
de (see Note 3) S1is open, See Figure 2 100 pF

T All typical values are at Vo = 5 V and Tp = 25°C.

NOTE 3: Cpd is used to estimate the switching losses according to Pp = Cpd x Vei2 f, where f is the switching frequency.
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E~ DECEMBER 1990 - REVISED MARCH1997

PARAMETER MEASUREMENT INFORMATION

1 o
40 pF
Input «DE: ci

See Note A L
TEST CIRCUIT

Input A

(see Note B) ’Z 51 ________ 13V

tPLH —P| :4—— tPHL—r—P{
|
| T ’
Output Y : ¥ 50% 50% |
—1 ey
|
tsk(p) 4: [ —>{ 44— tsk(p)

|
|
| | |
Output Z I\ 50% | ?KSO%
LY T e 13V
: |

NOTES: A. C1-C3includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, and t; t; < 6 ns.

Figure 2. Propagation Delay Time and Skew Waveforms and Test Circuit

‘9 TEXAS
INSTRUMENTS

6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

B 39k1724 0104723 407 IR

This Material Copyrighted By Its Respective Manufacturer



AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E— DECEMBER 1990 — REVISED MARCH1997

PARAMETER MEASUREMENT INFORMATION

c2
J' 40 pF
Input % c1
40 pF
C3
T T 40 pF
A

See Note

TEST CIRCUIT

——————— v

Input A
(see Note B)
oV

10,
Differential 90‘7 90%
Qutput 10% | | 10%
o P
top) ¥ —» |+ top)

VOLTAGE WAVEFORMS

NOTES: A. C1-C3includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, and ty, tf < 6 ns.

Figure 3. Differential Output Rise and Fall Time Waveforms and Test Circuit
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AM26C31C, AM26C31!, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E ~ DECEMBER 1990 — REVISED MARCH1997

PARAMETER MEASUREMENT INFORMATION

ov {Input A

3v
Inputs G
(seeNoteB) | G See Note A L

TEST CIRCUIT

Enable G Input

 SE —\ 3V
(see Note C) 1.3 vx 13V
Enable G Input — — —/| N _ oV
|
| ———— 15V
Output With | T oay | 08V
0 Vto A Input | | oL +Y. | v
| | oL

| ]

1 | Vo
i NG

| . 15V

VOLTAGE WAVEFORMS

NOTES: A. C1-C8includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t; < 6 ns, and
tf < 6 ns.
C. Each enable is tested separately.

Figure 4. Output Enable and Disable Time Waveforms and Test Circuit
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E - DECEMBER 1990 — REVISED MARCH1997

TYPICAL CHARACTERISTICS
SUPPLY CURRENT
Vs
SWITCHING FREQUENCY
300
250 ///
P4
£ ]
L 200 ]
s 7
5
O 150 //i//’/’
g ~
&
| 100F veo=5V
3; Ta = 25°C
See Figure 2
50} S1Open
All Four Channels Switching Simultaneously
N Package ' [ l I ‘
0 1 1

0 5 10 16 20 25 30 35 40
f — Switching Frequency — MHz

Figure 5
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E—- DECEMBER 1990 — REVISED MARCH1997

MECHANICAL INFORMATION

D (R-PDSO-G**)
14 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

0.020 (0,51)

"‘ r— 0.014(0,35)
14

AAARAAAH

[ -] 0.010(0,25) W]

!

0.244 (6,20)
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Jboobdh

A

- 0.068 (1,75) MAX

\

1
Wl .
0.010 (0,25)

0.004 (0,10)

PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5,000 | (8,75) | (10,00)
0.189 | 0.337 | 0.386
A MIN 4,80) | (8,55 | (9,80)

Seating Plane $

0.008 (0,20) NOM

e

Gage Plane

[ 0.010(0,25)

0.044 (1,12)
0.016 (0,40)

0°-8°

[Sleems o}

(0=

4040047/D 10/96

NOTES: D.

o mm

Falls within JEDEC MS-012

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).

10
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E—- DECEMBER 1990 — REVISED MARCH1997

MECHANICAL INFORMATION
DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

28 PIN SHOWN

ot

K- |
O T
ILLELER LN -

| ) [
j;uu_u_u_u_u_u_u_u_u_u_u_u_u_u_i Seating Plane
N

— 2,00 MAX 0,05 MIN J

PINS **
8 14 16 20 24 28 30 38
DIM
A MAX 3,30 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 2,70 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /C 10/95

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150

OO
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E -~ DECEMBER 1990 ~ REVISED MARCH1997

MECHANICAL INFORMATION

FK (S-CQCC-N*")
28 TERMINAL SHOWN

LEADLESS CERAMIC CHIP CARRIER

18 17 16 15 14 13 12

0.055 (1,40)
0.045 (1,14)

4
N

0.028 (0,71)
0.022 (0,54) 4" l‘_

0.050 (1,27)

0.020 {0,51) 0.080(2,03)
0.010(0,25) _.| 0.064 (1,63)

f 0.020 (0,51) H

0.035 (0,89)

0.045 (1,14)

NO. OF A B
TERMINALS
" MIN MAX MIN MAX
20 0.342 | 0.358 | 0.307 | 0.358
(8,69) | (9.09) | (7,80) | (9,09)
o8 0.442 | 0458 | 0.406 | 0.458
(11.23) | (11.63) | (10,31) | (11,63)
4 0.640 | 0.660 | 0495 | 0.560
(16,26) | (16,76) | (12,58) | (14.22)
5 0739 | 0761 | 0495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
68 0.938 | 0962 | 0.850 | 0.858
(23,83) | (24,43) | (21,6) | (21,8)
84 1.141 1165 | 1.047 | 1.063
(28,99) | (29,59) | (26,6) | (27.0)

0.010 (0,25)

0.045 (1,14)

0.035 (0,89)

4040140/D 10/96

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a metai lid.
The terminals are gold plated.

Falls within JEDEC MS-004

moow
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E—- DECEMBER 1990 — REVISED MARCH1997

MECHANICAL INFORMATION

J (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE
14 PIN SHOWN
PINS **
oM 14 16 18 20
0310 | 0310 | 0310 | 0310
. B A MAX 787 | 7871 | 787 | (7.87)
iy . A MIN 0290 | 0290 | 0.290 | 0.200
7370 | 730 | 737 | .37
NN nnm
T B MAX 0785 | 0785 | o910 | 0975
> (19,94) | (19,94) | (23,10 | (24,77
c
0755 | 0755 0.930
l B MIN (19,18) | (19,18) (23,62)
VRS EVEAVAVIVEY C MAX 0280 | 0300 | 0300 | 0300
1 7 1) | 762 | 762 | (762
0.065 (1,65) C MIN 0.245 0.245 0.245 0.245
0.045 (1,14) 622 | 622 | 6,22 | (6,22

0.100 (2,54)

—» e 0.070(1.78) 0.020 (0,51) MIN lﬁ— A ——bl

0.200 (5,08) MAX
v ‘

Seating Plane

0.130 (3,30) MIN

0.023 (0,58) »
0.015 (0,38) 0.014 (0,36)
0.008 (0,20)
4040083/C 08/96
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index pointis provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL-STD-1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, and GDIP1-T20
X3 1
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AM26C31C, AM26C31], AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E- DECEMBER 1990 — REVISED MARCH1997

MECHANICAL INFORMATION

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE

16 PIN SHOWN
om PINS 14 16 18 20
0775 | 0775 | 0920 | 0.975
— -
A A MAX (19,69) | (19.69) | (23.37) | (24,77)
16 9 A MIN 0745 | 0745 | 0.850 | 0.940
0y ™ ™ ™ ™ 2 ) (18,92) (18,92) (21.59) (23,88)
— 0.260 (6,60)
0.240 (6,10)
| SN LSNP L SN R L SN iy ungs py wy |
1 8
0.070 (1,78) MAX
_ 0.310 (7,87)
— ,« 0.035 (0,89) MAX 0.020 (0,51) MIN 0290 (737)

| g ;

0.200 (5,08) MAX

r__-——\_

i Seating Plane

—> ¢

0.125 (3,18) MIN

0.100 (2,54)

L/ 0°-15°
~—p

0.021 (0,53)

0.015 (0,38) [ &[o.010(0.25) @] 0.010 (0,25) NOM

14/18 PIN ONLY

4040049/C 08/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.)
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AM26C31C, AM26C311, AM26C31M
QUADRUPLE DIFFERENTIAL LINE DRIVERS

SLLS103E - DECEMBER 1990 — REVISED MARCH1997

MECHANICAL INFORMATION

W (R-GDFP-F16) CERAMIC DUAL FLATPACK
0.285 (7,24) Base and Seating Plane
0.245 (6,22)
! i R
| l v
I — i >
! | 0.006 (0,15)
{ : 0.004 (0,10)
ggi: (f,:i) | | 0.045 (1,14)
.045 (1,14) | ! 0.026 (0,66)
| 0.305 (7,75) |
0.355 (9,02) 0.275(6,99) 0.355 (9,02)
0.235 (5,97) i ; " | 0.235 (5,97) 0.019 (0,48)
. 3
- — | y 0.015(0,38)
[ ] [T ]
| f ?
| 1 — |
[ ! 0.050 (1,27)
| | [T ]
| I
] |
[ ; | | ; ]
0.440 (11,18) i |
0.371(9,42) | ‘ 1 | | ]
| |
[ ! | [ | ]
| ' 0.025 (0,64)
1 i I : i - 0.015 (0,38)
[ 1 [ ]
K o f
1.025 (26,04)
0.745 (18,92)
4040180-3/B 03/95
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL-STD-1835 GDFP1-F16 and JEDEC MO-092AC
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This Materi al

IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of T covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1996, Texas Instruments incorporated

M 4961724 0108733 756 WH

Copyrighted By Its Respective Manufacturer

1o



