SN75C188
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS033F — JANUARY 1988 — REVISED MARCH 1997

® Bi-MOS Technology With TTL and CMOS D, DBT, OR N PACKAGE
Compatibility (TOP VIEW)
® Meets or Exceeds the Requirements of |\
Vee-[] 1 1] v
ANSI EIA/TIA-232-E and ITU cC- CC+
Recommendation V.28 1A[) 2 13[] 4B
. 1Y[] 3 12[] 4A
® Very Low Quiescent Curren t...95 pA Typ oAl 4 1f) av
Vece =212V 2B[]s  10[] 3B
® Current-Limited Output s ... 10 mA Typ 2Y[ 6 of] 3A
® CMOS-and TTL-Compatible Inputs GND[] 7 8|l 3Y
® On-Chip Slew Rate Limited to 30 V/ ps max
. T The DB package is only avalable left-end taped
® Flexible SquIy V0|tage Range and reeled, i.e., order device SN75C188DBLE.
® Characterized atV cc+ 0f +4.5V and £15V
® Functionally Interchangeable With Texas
Instruments SN75188, Motorola MC1488,
and National Semiconductor DS14C88
description

The SN75C188 is a monolithic, low-power, quadruple line driver that interfaces data terminal equipment with
data communications equipment. This device is designed to conform to ANSI Standard EIA/TIA-232-E.

An external diode in series with each supply-voltage terminal is needed to protect the SN75C188 under certain
fault conditions to comply with EIA/TIA-232-E.

The SN75C188 is characterized for operation from 0°C to 70°C.

Function Tables

DRIVER 1
B Y
H L
L H
DRIVERS 2 -4
A B Y
H H L
L X H
X L H
H = high level, L = low level,
X =don't care

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. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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logic symbol T
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

schematics of inputs and outputs
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logic diagram (positive logic)
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positive logic

Y = A (driver 1)
Y = AB or A + B (drivers 2 through 4)

2Y

3Y

4y

EACH INPUT
Vee+ ——
Internal
Input A — 1.4-V Ref
to GND
InputB — — —
(drivers 2, 3
and 4 only) (driver 1 only)

GND —/7\7

Vce-

EACH OUTPUT#
—— °

Vee+

Output

/J/; GND

Vce-

¥ Al resistor values shown are nominal.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Vo + (SEE NOLE 1) . oo e 15V
Supply voltage, Voo (SEE NOE 1) ..ot e -15V
Input voltage range, V| ... ..o e Vee_toVee+

Outputvoltage range, Vo ...t
Continuous total power dissipation .............. ... . oL,
Operating free-air temperature range, TA ... oot ettt et e e

........... Vec_—-6VtoVee++6V
........ See Dissipation Rating Table

Storage temMPEerature raNGE, Tt -« « -« v e vt reen ettt e e

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............cciiiiiiinnrnn.

0°Cto 70°C
—65°C to 150°C
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 are with respect to the network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Ta 25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp =25°C POWER RATING

D 950 mW 7.6 mw/°C 608 mw

DB 525 mW 4.2 mW/°C 336 mW

N 1150 mwW 9.2 mw/°C 736 mW

recommended operating conditions
MIN NOM MAX | UNIT

Supply voltage, Vcc + 4.5 12 15 \Y
Supply voltage, Vcc — -4.5 -12 -15 Vv
Input voltage, V| Vece-+2 Vce+ \%
High-level Input voltage, V|4 2 \%
Low-level Input voltage, V| 0.8 \
Operating free-air temperature, Tp 0 70 °C

J@ TEXAS
INSTRUMENTS
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electrical characteristics over operating free-air temperature range, V cc+=12V,Vec_=-12V
(unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
Vcc+=5V, 4
. Vcc-=-5V
VOH High-level output voltage ViL=0.8YV, R =3kQ \Y
Vce+=12V, 10
Vce-=-12V
Vcc+=5V, _4
- Vcc-=-5V
VoL Low-level output voltage V=2V, RL = 3kQ CC v
(see Note 2) Vee+ =12V, 10
Vee_=-12V -
IIH High-level input current V| =5V 10 HA
L Low-level input current V| =0 -10 HA
High-level short-circuit _ _ _ _ B
I0S(H) output currentt V=08V, Vo=0or Vcc-— 55 10 -195 mA
| Low-level short-circuit Vi=2V VA =0or V. 55 10 195 mA
OS(L)  output currentt 1=V 0= CC+ : :
ro Output resistance, power off Vce+= 0, Vce-=0, Vi=-2Vto2V 300 Q
Vec+=5V, Vee-=-5V. | allinputs at2 V or 0.8V 9 160
No load
lcc+ Supply current from Ve + HA
Vee+ =12V, Vee-=-12V, | Ajinputs at 2 V or 0.8 V 95 160
No load
Vec+=5V, Vee-=-5V. | Ajlinputs at 2 V or 0.8 V ~90 -160
Suopl ‘ No load
Ilcc- upply current from Ve — HA
Vv =12V, Vcgc-=-12 .
N(C):(Ii)-;d cc All inputs at2 V or 0.8 V -95 -160

T All typical values are at T = 25°C.

¥ Not more than one output should be shorted at a time.

NOTE 2: The algebraic convention, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic
levels only; e.g., if —4 V is a maximum, the typical value is a more negative voltage.

switching characteristics, V. cc+ =12V, Vcc_=-12V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX | UNIT
tPLH Propagation delay time, low- to high-level output8 RL =3kQ, CL =15 pF, 3 us
tPHL Propagation delay time, high- to low-level output® See Figure 1 35 us
tTLH Transition time, low- to high-level outputﬂ 0.53 3.2 us
tTHL Transition time, high- to low-level output'IT 0.53 3.2 us
tTLH Transition time, low- to high-level output?# RL=3kQto7kQ, C| =2500 pF, 15 us
tTHL Transition time, high- to low-level output# See Figure 1 1.5 us
SR Output slew rate8 RL=3kQto7kQ, C_=15 pF 6 15 30| Vius

8 Measured at the 50% level
T Measured between the 10% and 90% points on the output waveform
# Measured between the 3-V and —3-V points on the output waveform (EIA/TIA-232-E conditions), all unused inputs tied either high or low

{’f TeEXAS
INSTRUMENTS
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QUADRUPLE LOW-POWER LINE DRIVERS
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PARAMETER MEASUREMENT INFORMATION

lnppot —— ——— e — — 3V
Input i//_\us v
oV

Pulse ‘ \

Generator Output H—ﬂ‘— tPHL K—ﬂ‘— tpLH

(see Note A) 90% 90%| VOH
R CL Output I 50% ~ 50% A
L (see Note B) | 10% 10% +————— VoL
\ \
= = THL & & » [ TN
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t,, = 25 pus, PRR = 20 kHZ, Zg =50 Q, t; = tf< 50 ns.
B. Cy includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms
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TYPICAL CHARACTERISTICS

OUTPUT CURRENT
VS
VOLTAGE TRANSFER CHARACTERISTICS OUTPUT VOLTAGE
15 = 20 1
Vocs=*15V Vec+=+12V
12— Vec+=+12V 16 [- Tp = 25°C
1 1 ~N
9 —Vcc+=+9V 12 VoL = (V|=2V) 7
> 6 Vccx=#5V e 8
2 ' [ /
g 3 € 4
g Y g ~_3kQ Load Line
= 0 O 0
= 5 T~
8 -3 Vcc+=%5V g -4
! T | -
1 VOH (V] = 0.8V
o -6 Vec+=%9V o B[ OH VI ) /
| | |
-9 Ve =12V -12
RL =3kQ T T T
12 Tp = 25°C Vcc+=%5V -16
SET-Y I [ [ | ~20
0O 02 04 06 08 1 12 14 16 18 2 -16 -12 -8 -4 0 4 8 12 16
V| — Input Voltage — V Vo — Output Voltage — V
Figure 2 Figure 3
SHORT-CIRCUIT OUTPUT CURRENT OUTPUT VOLTAGE
VS VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
15 ' ' 12 | | | | RL=3ko
Vecce=+12V T T T L5
Vou (Vcc+=+12V, V[ =0.8V
< o . OH (Ve | )
E \\
= los(L)
5} B V=2V >
5 5T vo=0orvee+ fi 41" VoH (Vec+ =5V, V| =0.8V)
5 g
8 =
35 o o0
5 3
= S
O | ) VoL(Vecc+=%5V,V|=2V)
£ 7 los(H) 4
S V=08V 9
UI) " Vo=0orVcc- -
n /’ -8
O — VoL Vec+=212V, V| =2V)
I . -
-15 -12 | | |
0 20 40 60 80 100 120 0 20 40 60 80 100 120
TA — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 4 Figure 5
¥ 7
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I} = Input Current — nA

I cC + — Supply Current— HA

TYPICAL CHARACTERISTICS

INPUT CURRENT POWER-OFF OUTPUT RESISTANCE
S Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
120 T T 500 T T
Vcce=+£12V Vec+=Vee_= 0
100 c 475
80 o 450
— 8
IS Vo=-2V —
60 - H VI=5V B 425 o —
O] "]
@ — | Vo=2V
40 3 400
5
O
20 % 375
g
0 S 350
Vi =0 |
-20 S 325
— 40 300
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 6 Figure 7
SUPPLY CURRENT OUTPUT SLEW RATE
S S
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
120 T T 30 T T
Vcce=£12V Vece=+12V
| | CL=15pF
B — - cc+
80 [F Voc+=+5V 25 Slew Rate
0 Positive 1I'ransitionI
40 T RL=3ka
~ — R =7kQ
V|=0.8Vor2Vv = F
(]
0 5 15 / »\_ ~——
3 N Rl =3kQ
= Slew Rate RL =7kQ
-40 ? 10 | Negative
x Transition
0
-80 [~ Vccx=%5V 5
i Ilcc-—
Vcc+=+12V
-120 : : 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 8 Figure 9
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TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME OUTPUT TRANSITION TIME
VS VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
2 2
t RL =7 kQ Vecs =12V
PHL RL =3 kQ 175 = vec_=-12v I
) o R =3kQto ‘7 k; =
|15 Veecs=+12V 15 / tTLH
CL =15 pF
o L=P . CL = 2500 pF
(= £ 125p==
3 g CL =15pF tTLH
g RL =3kQ ) —
a 1} tPLH —— "L = = 1 e
5 } 2 ] tTHL
3 RL =7kQ S
=2 = 075
s g
fust )
S o5 o o0s
- |
Q—JQ- -
~ 025
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100
Tp — Free-Air Temperature — °C Tp — Free-Air Temperature — °C
Figure 10 Figure 11

120

APPLICATION INFORMATION

Output to RTL
-0.7Vto3.7V

'C188

|
|
5
~
|

3V -

Output to DTL
-0.7Vto5.7V

Input From 'c188

TTL, DTL, or CMOS

|
|
s
~
|

Output to HNIL or
10-V CMOS
-0.7Vtol0V

'C188

|
|

s

S

r’q

- Output to MOS
-10VtoOV

- 1kQ
1/4°C188 10 kQ

Vecx=212V = -12v

Figure 12. Logic Translator Applications
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APPLICATION INFORMATION

T T Vce+ |

Output Vee+

+15V———] J_

SN75C188 SN75C188 =

B SN
|
Vce-

L

NOTE A: External diodes placed in series with the V¢ + and V¢ — leads protect the SN75C188 in the fault condition where the device outputs
are shorted to +15 V and the power supplies are at low voltage and provide low-impedance paths to GND.

Figure 13. Power Supply Protection to Meet Power-Off Fault Conditions of Standard EIA/TIA-232-E
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI'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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



