SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

® Meets ANSI EIA/TIA-232-E and ITU D OR N PACKAGE
Recommendation V.28 (TOP VIEW)
® \ery Low Supply Current v i U v
® Sleep Mode: ccl:;[ I S—EACJ'
3-State Outputs in High-Impedance State 1v[| 5 121 4n
Ultra-Low Supply Curren t...17 pA Typ 2a[ 4 ufl ay
® Improved Functional Replacement for: 2B[] 5 10[] 3B
SN75188, zy[ 6 9 ] 3A
Motorola MC1488, GND[] 7 8] 3y
National Semiconductor DS14C88, and
DS1488

. NOT RECOMMENDED FOR NEW DESIGNS
CMOS- and TTL-Compatible Data Inputs

On-Chip Slew-Rate Limi t...30 V/us
Output Current Limi t...10 mA Typ

Wide Supply Voltage Rang e...+45V
to 15V

description

The SN75C198 is a monolithic low-power BI-MOS device containing four low-power line drivers designed to
interface data terminal equipment (DTE) with data circuit-terminating equipment (DCE) in conformance with the
specifications of ANSI EIA/TIA-232-E. The drivers of the SN75C198 are similar to those of the SN75C188
quadruple driver. The drivers have a controlled-output slew rate that is limited to a maximum of 30 V/us. This
feature eliminates the need for external components.

The sleep-mode input, SM, can switch the outputs to high impedance, which avoids the transmission of
corrupted data during power-up and allows significant system power savings during data-off periods.

The SN75C198 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS OUTPUT
SM A B Y
H H H L
H L X H
H X L H
L X X z

H high level, L = low level,
X =irrelevant, Z= high impedance

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. Copyright 0 1997, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997
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T This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

schematics of inputs and outputs

EQUIVALENT OF A AND B INPUTS EQUIVALENT OF SLEEP-MODE INPUT
V -
Vee+ ——— cc+
Input A Internal
1.4-V
Reference SM
to GND Input Internal
Input B . 1.4-v
(Driv[()a'rs 2 (Drivers 1 Reference
and 3 Only) and 4) to GND
vVee - -

TYPICAL OF Y OUTPUTS

® ®— Vce+

' s
160 Q
N Output
74 Q
A
72 Q
_—— ®

pe

All resistor values shown are nominal.
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Vo + (SEE NOTE 1) oo e 15V
SUPPIY VORAGE, Vo L« ottt e e e e e -15V
INput VOIRAGE range, V| ... ..o -15Vto 15V
Output voltage range, Vo ... Vcc-—-6VtoVec++6V
Continuous total power dissipation ..............iiiiiii i See Dissipation Rating Table
Operating free-air temperature range, Ta: SN75C198 ... ... . i 0°C to 70°C
Storage temperature range, Totg cee e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............ ...t 260°C

T 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 voltages are with respect to the network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING FACTOR Ta =70°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 950 mwW 7.6 mW/°C 608 mW
N 1150 mW 9.2 mw/°C 730 mW
recommended operating conditions
MIN  NOM MAX | UNIT
Supply voltage, Vcc + 4.5 12 15 \%
Supply voltage, Vcc— -45 -12 -15 \%
Input voltage, V| (see Figure 2) Vece-+2 Vce+ \%
High-level input voltage, V|H 2 \%
. A and B inputs 0.8
Low-level input voltage, V) — \
SM input 0.6
Operating free-air temperature, Ta 0 70 °C

{’f TeEXAS
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

electrical characteristics over recommended operating free-air temperature range, V cc+=2%12V,
SM at 2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
. Vcc+=%5V 4
VOH High-level output voltage VIH=08V, RL=3kQ \
Vcc+ =12V 10
Vcc+=%5V -4
VoL Low-level output voltage (see Note 2) VIH=2V, RL =3 kQ \
Vcc+ =12V -10
lIIH High-level input current V=5V 10 HA
L Low-level input current V=0V -10 HA
Vo =12V,
o — Vcc+=+12V 100
loz High-impedance-state output current SMat0.6 V HA
Vo=-12V, 100
Vcc+=%12V
los(H)  High-level short-circuit output currentt | v;=08V, Vo=0orVcc- -45 -10 -195 mA
los(L) Low-level short-circuit output currentt V=2V, Vo=0orVcc+ 4.5 10 195 mA
o Output resistance Vce+=0, Vo=-2Vto2V 300 Q
AandBinputsat0.8Vor2V, |Vcc+=%5V 90 160
No load Vecec+ =12V 95 160
Icc+ Supply current from Vo + — MA
AandBinputs at0.8Vor2V, |Vcct=5V 40
R =3kQ, SMat0.6 V Vec+=+12V 40
AandBinputsat0.8Vor2V, |Vcc+=*5V -90 -160
No load Vec+=+12V -95 —160
Ilcc= Supply current from Vcc— = MA
AandBinputsat0.8Vor2V, |Vcc+=%5V —-40
R =3kQ, SMat0.6 V Vec+ =212V —_40

T All typical values are at Tp = 25°C.
¥ Not more than one output should be shorted at a time.
NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic

levels only, e.g., if =10 V is a maximum, the typical value is a more negative voltage.

switching characteristics over recommended operating free-air temperature range, V cc+=%12V
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX | uNIT
tprH  Propagation delay time, low- to high-level output§ 3 us
tpy. Propagation delay time, high- to low-level output8 RL=3kQto7kQ, C|=15PpF, 35 Hs
ttiHy  Transition time, low- to high-level outputl See Figure 1 0.53 1 32| ps
ttyL  Transition time, high- to low-level outputl 0.53 1 3.2 Hs
ttiH  Transition time, low- to high-level output# RL=3kQto7kQ, C| =2500 pF, 15 Hs
ttyL  Transition time, high- to low-level output# See Figure 2 15 us
tpzH  Output enable time to high level RL=3kQto7kQ, C =15pF, 50 us
tpHz  Output disable time from high level See Figure 3 10| ps
tpz.  Output enable time to low level RL=3kQto7kQ, C|=15PpF, 15 Hs
tpLz  Output disable time from low level See Figure 4 10| s
SR Output slew rate? RL=3kQto7kQ, CL=15pF 6 15 30| Vlps

T Al typical values are at Tp = 25°C.
8 tpyL and tp| H include the additional time due to on-chip slew rate and are measured at the 50% points.
T Measured between 10% and 90% points of output waveform
# Measured between 3-V and —3-V points of output waveform
I
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

PARAMETER MEASUREMENT INFORMATION

3V

loppt =~ —
Input _/_\
\ \ oV

Pulse

Generator Output tPHL ‘ > tpLH

(see Note A) 90% VOH
Output 50%
RL see Note B 10%

I ( ) ) g | -+ VoL

= = tTHL ® = > M try

TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: t,y, = 25 ps, PRR = 20 kHz, Zg =50 Q, ty = tf <50 ns
B. Cp includes probe and jig capacitance.
Figure 1. Test Circuit and Voltage Waveforms, Propagation and Transition Times

3V

Input
Input
Pulse
Generator
(see Note A) Output
5’;_ zr 3V
CL T ——— VoL

RL (see Note B) Output
I TR e

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty, = 25 ps, PRR = 20 kHz, Zo =50 Q, t; = t; <50 ns
B. C includes probe and jig capacitance.
Figure 2. Test Circuit and Voltage Waveforms, Transition Times

Input 3V
Pulse Input 15V 15V
Generator
ov
(see Note A)
> tpzH 0. 5 \Y
ovV—— Output
— — — VOH
C _ _
RL (stla_e Note B) Output Von/2 ‘

Voff =0V

tpHZ —ﬂ—H

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t, = 25 ps, PRR = 20 kHz, Zo =50 Q, ty = tf <50 ns
B. Cp includes probe and jig capacitance.
Figure 3. Driver Test Circuit and Voltage Waveforms
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

PARAMETER MEASUREMENT INFORMATION

Input
Pulse
Generator (—e& 3V
(see Note A) Input 'Z 15V S‘ 15V
\ ‘ oV
3V Output ‘ |
tpzL —¢—»! >tz
. CL \ } Voff =0V
L see Note B 0.5V
I ( ) Output VoL/2 _v
— & VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

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

Figure 4. Driver Test Circuit and Voltage Waveforms
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

TYPICAL CHARACTERISTICS

OUTPUT CURRENT

Vs
VOLTAGE TRANSFER CHARACTERISTICS OUTPUT VOLTAGE
20 1 1
vece=*1oV Vecs=+12V
[ Vece=%12V N\ 16 " 15 =25C
| | |
9—Vccs=19V 12 VoL (V|=2V) 7
R N\ /
>  gl—Vcecs=t5V R
5 L, / /
3 S ~
% ) g ~~<l_3-kQ Load Line
> S ~
= 0 O 0 L
5— §_ <
8 -3 Vce+ = +5 V] g -4
' | 1 | .
_ - V, =08
O -6 Vecs=20V o 8/ oH Vi V) /
T
-9 Vec+=%12V -12
RL =3kQ T ]
—12— = -
T = 25°C Vce+ =+15 VA 16
1) B | [ | 20
0 02 04 06 08 1 12 14 16 1.8 2 -16 -12 -8 -4 0 4 8 12 16
V| — Input Voltage — V Vo — Output Voltage — V
Figure 5 Figure 6
SHORT-CIRCUIT OUTPUT CURRENT OUTPUT VOLTAGE
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
15 12 T
V|CC+=1|12V ! ; — | Re=ske
- Vv =+12V,V|=08V
< o oH (Vcex [ )
I los(L)
% V=2V S
= 51 Vo=0orVcc+ =
3 é’ 41 Vo (Vcce=+5V,V|=08V)
] g
5 G
5 0 2 o
E g
S g © VoL (Vec+=+5V,V|=2V)
5 RS -
® los(H)
v —10f V1708V —
— = -8
2 -—"_’k/ VoL (Vec+=+12V, V| =2V)
Vo=0orVcc- . -
b — 1 N —
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Tp — Free-Air Temperature — °C Tp — Free-Air Temperature — °C
Figure 7 Figure 8
3 1,
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SN75C198

QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

TYPICAL CHARACTERISTICS

INPUT CURRENT
VS
FREE-AIR TEMPERATURE

POWER-OFF OUTPUT RESISTANCE
VS
FREE-AIR TEMPERATURE

120 T T 500 T
Vecz =212V Veex=0
100 G 475
|
80 8 450
~— S
< @ Vo=-2V e
T 60— HM=5V) 2 425 2 —
- o "]
3 5 — 1 Vo=2V
5 40 £ 400
O 0
> =
g 20 Q 375
| @
= :
0 o 350
i (Vi=0) !
I o
-20 325
_40 300
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 9 Figure 10
SUPPLY CURRENT OUTPUT SLEW RATE
Vs VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
120 T T T T 30
Vec+=+12V R = No Load
\F\lﬁ—-— V|=0.8Vor2Vv
80 [~ Icce — Vgt =5V , 25— SlwRate
i 3 Positive Transition
S
- R =3kQ
Lo a0 o 207 L
o = T RL=73kQ
2 g § \/
@) 2 L . 2——
= 0 2 15
= 2 \ N
= 5
A = Slew Rate RLl =3kQ .
L, —40 O 10 Negatve — {1 — R =7kQ —]
) | Transition
©
° Ilcc @
~80 - VCCIi =%5 V. 5
: 1
Vcc+=+12V
-120 : : 0
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 11 Figure 12
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051C — JULY 1990 — REVISED MARCH 1997

tpd - Propagation Delay Time —s s

t pzH — Output Enable Time to High Level —us ps

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME

FREE-AIR TEMPERATURE

VS

l — RL =7kQ
! L |
1.75 — PHL —— R =3kQ
1.5
1.25
tpLH R =3kQ
g — —
RL =7kQ
0.75
0.5
0.25 Vcc+=+12V |
CL=15pF
o L
0 20 40 60 80 100 120
Tp — Free-Air Temperature — °C
Figure 13
OUTPUT ENABLE TIME TO HIGH LEVEL
Vs
FREE-AIR TEMPERATURE
30 T T
Vcc+x=+12V
R =3kQ
25 CL=15pF
20
—’__-’-—
15
10
5
0
0 20 40 60 80 100

Tpa — Free-Air Temperature — °C

Figure 15

120

us

— Output Transition Time —

tt

us

t pyz — Output Disable Time From High Level —

OUTPUT TRANSITION TIME

S
FREE-AIR TEMPERATURE
2 ! |
Vccx=+12V
1.75 [~ RL=3kQto7kQ
=
15 | ~
' tTLH
CL = 2500 pF
1.25 ol |
tTLH
1 —
tTH CL=15pF
0.75
0.5
0.25
0
0 20 40 60 80 100 120
Tp — Free-Air Temperature — °C
Figure 14
OUTPUT DISABLE TIME FROM HIGH LEVEL
Vs
FREE-AIR TEMPERATURE
0.8 T T
Vcct=+12V
RL =3kQ
0.7 [— CL=15pF
0.6
//
0.5 "
/
0.4
0.3
0.2
0 20 40 60 80 100

Tp — Free-Air Temperature — °C
Figure 16

120

10
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SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS
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TYPICAL CHARACTERISTICS

t pzL — Output Enable Time to Low Level —uspus

OUTPUT ENABLE TIME TO LOW LEVEL OUTPUT DISABLE TIME FROM LOW LEVEL
VS 'S
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T T o 3 | I
Vect=+12V o Vect=+12V
| RL=3kQ 3 RL 2 3Kk0
CL=15pF © 25[ C_=15pF
3
z
2 2
£
o
i
g 15
E
o
Qo
8 1 —
a L
=
=
>
S o5
N
—
o
= 0
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 17 Figure 18
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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



