SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051B - JULY 1990 — REVISED JANUARY 1995

® Meets ANSI EIA/TIA-232-E and ITU D OR N PACKAGE
Recommendation V.28 (TOP VIEW)
® Very Low Supply Current Veo.l ) v
® Sleep Mode: C?;[ ; :; i ﬁc*
3-State Outputs in High-Impedance State 1y i
Ultra-Low Supply Current ... 17 pA Typ 2AE 3 f i j¢
® Improved Functional Replacement for: 28 s 10[) 38
SN75188, ov[[s  of)aa
Motorola MC1488, GND[ 7 a ] 3y
Natlonail Semlconductor DS14C88, and
DS§1488
¢ CMOS- and TTL-Compatible Data Inputs logic symbolt
¢ On-Chip Slew-Rate Limlt... 30 Vius
® Output Current Limit . .. 10 mA Typ sm EN
® Wide Supply Voltage Range ... t4.5V -1 r
to+15V 2 > 3
1A v 1Y
description 4 S
o 2A . & v L
The SN65C198 and SN75C198 are monolithic 28
low-power BI-MOS quadruple low-power line aa = S s
drivers designed to interface data terminal 10 v P 3y
equipment (DTE) with data circuit-terminating 38
equipment (DCE) in conformance with the WA 12 > oh M
specifications of ANSI EIA/TIA-232-E. The

drivers of the SN65C198 and SN75C198 are
similar to those of the SN75C188 quadruple t This symbol i; in accordance with ANSI/IEEE Std 91-1984
driver, The drivers have a controlled-output slew and |EC Publication 617-12.

rate that is limited to a maximum of 30 V/us. This

feature eliminates the need for external logic diagram (positive logic)

components. N 13
The sleep-mode input, SM, can switch the outputs 2 3
to high impedance, which avoids the transmission 1A I EO 1Y
of corrupted data during power-up and allows p
significant system power savings during data-off
periods. A~ ’—:13)76 2v
The SN65C198 is characterized for operation 2 «
from -40°C to 85°C. The SN75C198 is 9
characterized for operation from 0°C to 70°C. A0 By
3B
FUNCTION TABLE
INPUTS OUTPUT 12 lE 1
SM A B Y 4A 4y
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
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SN65C198, SN75C198

QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051B - JULY 1990 — REVISED JANUARY 1995

schematics of inputs and outputs

EQUIVALENT OF A AND B INPUTS EQUIVALENT OF SLEEP-MODE INPUT
o—8 - V ¢ > [
vees . - ce l
Input A internal
1.4-V
Reference 3]
to GND Input internal
Input B 1.4-V
(Drivers 2 {Drivers 1 Reference
and 3 Only) and 4) to GND
_ o
N
Voot _——
TYPICAL OF Y OUTPUTS
—_ ® P . Vee,
“
—eo
[
[
3
[
}) 1800
- Output
* 74 Q P
|
f 720
T ¢ ¢ ¢ ; — Vee-

All resistor values shown are nominal.
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051B ~ JULY 1990 — REVISED JANUARY 1986

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

Supply voltage, Vi, (see Note 1)

Supply voltage, Voo -
Input voltage range, V|
Output voltage range, Vo

Continuous total power dissipation
Operating free-air temperature range, Ta: SN65C198
SN75C198

inchy from case for 10 seconds

Storage temperature range, Tgt,
Lead temperature 1,6 mm (1/1

15V
-15V

-15Vto 15V

Vegc--6VioVoo, +6V

See Dissipation Rating Table
-40°C to 85°C
0°C to 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. Thesa 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 Ta < 25°C DERATING FACTOR Ta = 85°C
POWER RATING ABOVE Tp =25°C  POWER RATING
D 950 mw 7.6 mW/°C 494 mwW
N 1150 mwW 9.2 mwW/°C 598 mwW
recommended operating conditions
MIN NOM  MAX | UNIT
Supply voltage, VGG + 45 12 15 Vv
Supply voltage, Vo - -45 -12 -15 \
Input voltage, V| (see Figure 2) Voeo-+2 VCC+ v
High-level input voitage, ViH 2 \
A and B inputs 0.8
Low-level input voltage, V| — Vv
SMinput 0.6
Operaling free-air temperature, Ta SNE5C198 40 8 °C
SN75C198 0 70
‘t’? TEXAS
INSTRUMENTS
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS0518 - JULY 1980 — REVISED JANUARY 1585

electrical characteristics over recommended operating free-air temperature range, Voo = +12V,

SM at 2 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYrt  MAX | uNiIT
v High-ievel output volt, VIH=08V, RL=3kQ Vegs= 8V ‘ v
OH igh-level output voltage IH=08V, L= Vocm112V 0
v Low-level output volt Not ViH=2V,  RL=03kQ YoCt= 20V il I
| ut voltage (see Note 2 =2V, =
oL owrlevelodlp ge | ) H t Voop=t12V -10
IH High-level input current V=5V 10 HA
I Low-level input current Vi=0V -10 WA
Vo =12V,
. Vg =112V 100
0z High-impedance-state output current SMat0.6 vV nA
Vo=-12V, 100
VGGt =112V
l0g(Hy  High-level short-circuit cutput currentt [vi=08YV, Vo =0orVoo- -4.5 -0 -1956 mA
i)g(Ly  Low-level short-circuit output currentt Vi=2V, Vo=0orVee, 4.5 10 195] mA
o Qutput resistance Vee+ =0, Vo=-2Vto2V 300 Q
L
AandBinputsat08vor2v, |VCC+=15V %0 160
’ No load Voo =112V 95 160
lcc s Supply current irom Ve HA
AandBinputsat08Vor2V, |VCC:=%5V 40
RL=3kQ  SMatosV Voo+ =112V 40
AandBinputs at0.8Vor2V, |VcCct=15V -90 -160
No load Veo+ =112V -95 -160
Icc - Supply current from Vo - pA
AandBinputsat0.8 Vor2 V., Vegct=15V —40
Ry = 3 kQ, SMat0sV VoG =112V ~40

1 All typical values are at Ta = 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., it -10 V is a maximum, the typical value 1s a more negative voltage.

switching characteristics over recommended operating free-air temperature range, Voo, =112V
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt  MAX | UNIT
tp Propagation delay time, low- to high-level output§ 3 us
tppy  Propagation delay time, high- to low-levei output§ RL=3kQto 7k,  Cy =15 pF, 3.5 us
tTLH  Transition time, low- to high-level output! See Figure 1 0.53 1 32| us
tTHL  Transition time, high- to low-leval output® 0.53 1 32| s
triH  Transition time, low- to high-level output¥ R =3kto 7k, C| =2500 pF, 1.5 ns
tiHL  Transition time, high- to Jow-level output# See Figure 2 15 us
tpzH  Output enable time to high leve! RL=3kto 7k G| =15 pF, 50 us
tpHz  Output disable time from high level See Figure 3 10 us
tpz  Output snable time to low level AL =3kQto7kQ, C =15 pF, 16 us
tprz  Output disable time from low level See Figure 4 10 us
SR Output slew rate# R =3kQto 7k Cp =15 pF 6 15 30| Vias

T Al typical values are at Tp = 25°C.

StpH( and tpLH include the additional time due to on-chip slew rate and are measured at the 50% points.
" Measured between 10% and 90% points of output waveform

# Measured between 3-V and -3-V points of output wavelorm
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS0518 — JULY 1990 ~ REVISED JANUARY 1995

PARAMETER MEASUREMENT INFORMATION

lnpu¢e. ——— 3V
Input f 5!;
| | ov
Puise
Generator —  Output tpHL—i¢ g > — tpLH
(see Note A) cL 90% VoH
Output 1% 50% |
Ry {see Note B)
I I = VoL
= = ttHL M &= > et
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty = 25 us, PRR = 20 kHz, Zg = 50 €, t = t{ <50 ns.
8. C| includes probe and fig capacitance.

Figure 1. Test Circuit and Voltage Waveforms, Propagation and Transition Times

Input

———————— av
J Input
Pulse / \
ov
Generator - Output
sea Note A) | >: '

: ) 3V v kR 3V o
Ci t ! +-——— VoL

RL Outpu
(see Note B) |
tTHL | < _’| lﬁ— trLH

VOLTAGE WAVEFORMS

TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: ty = 25 us, PRR = 20 kHz, Z = 50 €, ty = t <50 ns.
B. Ci includes probe and jig capacitance.

Figure 2. Test Clrcult and Voltage Waveforms, Transition Times

Input e ——— v
Puise Inm_
Generator | ov
(800 Note A) : :
ﬂ—ﬂ— {i
oV ———— Output | PZH | o'i_v
CL \/ ~onr2 | - :+_ VoH
R Output
see Note B
I ( ) [ 1 Vot ~0V
= = tPHZ —1& ¥
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty = 25 us, PRR = 20 kHz, Z = 50 €2, t = t; <50 ns.
B. Ci includes probe and jig capacitance.

Flgure 3. Driver Test Circuit and Voltage Waveforms
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS0518 - JULY 1980 — REVISED JANUARY 1995

PARAMETER MEASUREMENT INFORMATION

Input
Pulse | |  —— e av
(sGeaen:z:teo;) Input ;f 15V % 15V
! | oV

' |
3y Output tpzL 44—l H trLz
| | Voff ~0V
cL ) tm—\—[_o.s v
RL I (see Note B) e Vour2 ::i‘,‘ VoL
- = VOLTAGE WAVEFORMS

TEST CIRCUIT
NOTES: A. The pulse generator has the following characteristics: t, = 25 us, PRR = 20 kHz, Z() = 50 €2, ty = t{ <50 ns.
B. C includes probe and jig capacitance.

Figure 4. Driver Test Circuit and Voltage Waveforms
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051B - JULY 1890 ~ REVISED JANUARY 1985

TYPICAL CHARACTERISTICS
OUTPUT CURRENT
vs
VOLTAGE TRANSFER CHARACTERISTICS OUTPUT VOLTAGE
Voo =115V 20 1
Vect=t12V
|— V =112V -
.CCi; ‘ 18" 14=25C
g —Vect=19V 12 VoL (Vi=2V) 7
L <
T sl vecszi5V N E s / /’
S’ 3 E 4
S \ E T~ 3ka Load Line
5 0 3 0 =~
g 3 l T~ -~
3 -3 Vogi=15V— g
:) 6 - 5 / v =0.8 /
£ - Voci=18V o 8L OH (V1 =0.8V) 7
-9 '\Icc;=1‘12v -12
1ol RL=3Ka vl
12 Tp = 25°C Voo =118V —16
~1§ L [ [ 1
0 02 04 06 08 1 12 14 16 1.8 2 '20_15 12 -8 -4 0 4 8 12 18
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 TEMPERATURET
15 — 12 [ [ [T T T
< Veci=£12V VQH(Vc(;i=i12V,V|=0.BV)I
10 [— los(L) — 8 RL=3kQ ]
i
= Vi=2V T~
E Vo=0orVeec., >I
3 5 g, 4 VoH(Vee=t 5V, V| =08V)
2
g g
é 0 3 0
g 3
2 -5 - | VoL (WVgote=16V,V|=2V)
s 2
7] ] -
f | losH) -
8 =10 V=08V L] -8
-~ Ry VoL (Vecct=112V,Vj=2V)
Vo=0orvVee- l l ! T l
-15 L L L -12
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Ta - Free-Alr Temperature — °C TA - Free-Air Temperature - °C
Figure 7 Figure 8
T Only the 0°C to 70°C portion of the curves applies to the SN75C198.
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS0518 -~ JULY 1990 -

REVISED JANUARY 1995

TYPICAL CHARACTERISTICS

INPUT CURRENT
V8
FREE-AIR TEMPERATUREt

120 ‘ T T
i Vee: =112V
100 \ f
g0 N
< \\
E 60 |— hHVi=5V)
5
g 2
1
- 0
h (Vi = 0)
-20
—4Q
-40 -20 O 20 40 60 80 100 120
TaA - Free-Air Tomperature - °C
Figure 9
SUPPLY CURRENT
vs
FREE-AIR TEMPERATURE?
120 T T r
Veo+=112V
8o lcce Y Vog,=t5V =
< R = NoLoad
' V|=08Vor2Vv
g 40
E
=]
Q
pd 0
[
o
-]
B
1
5 —40
Q
° Ve =15V
~80 [ lce- —
f T
™~ Veci=t12V
-120 — :
-40 -20 O 20 40 60 80 100 120

1 Only the 0*C 10 70°C

Ta — Free-Air Temperature — °C

Figure 11

portion of the curves applies to the SN75C198.

ro — Power-Off Output Resistance -

SR - Output Slew Rate - V/us

POWER-OFF OUTPUT RESISTANCE
Vs
FREE-AIR TEMPERATURE?

500 T 1
Veei= 0
475
450
Vo=-2V -
425 o ™ //’
<
="~ vg=2v
400
375
350
325
300
-40 -20 O 20 40 680 B0 100 120
Ta - Free-Air Temperature - °C
Figure 10
OUTPUT SLEW RATE
vs
FREE-AIR TEMPERATURE?
% | VoCs =12V
= 1
Slew Rate CSE:S pF
Positive Transition |
25
RL =3 ka2
\k
20 = AL =7 kQ
i S—
15
I
\ \\- RL =3 kS
Slew Rate R =7k
10 |- Negative
Transition
5
0
-40 -20 0 20 40 60 80 100 120

Ta — Free-Air Tomperature — °C

Figure 12
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS051B - JULY 1990 - REVISED JANUARY 1985

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME OUTPUT TRANSITION TIME
vs vs
FREE-AIR TEMPERATUREY FREE-AIR TEMPERATURE?
2 whﬂm e ] ]
tPHL R =3 ko X1~ cot=t
175 AL =3 ka2 | e 175 RL=3KQW0THD b THL
a ‘ = / LN
1
e 15T e 15 ol
E £ L~ Gy = 2500 pF
> 126 & 1.25
§ J"‘ Rl =3 kQ 2 '::/{L =15pF /L THL
L tpLH 2 - > 'TLH
s 1 X ] 1 o
B ¥ o =T
g o7 T 3 ors
2 — RL=7kQ 3
3 [
! 0.5 0.5
B -
R &
0.25 Veciz 12V 0.25
o Cy = 15pF 0
-40 -20 O 20 40 60 80 100 120 -40 -20 0 20 490 60 80 100 120
Ta ~ Free-Alr Temperature - °C Ta ~ Free-Air Temperature - °C
Figure 13 Figure 14
OUTPUT ENABLE TIME TO HIGH LEVEL OUTPUT DISABLE TIME FROM HIGH LEVEL
Vs Vs
FREE-AIR TEMPERATURE? FREE-AIR TEMPERATURE?
o« 2 IR o 08 T T
2 Voot = £12V | Voect=t12V
! RL =3 k2 g Ry =3 k2
g 25 ¢, =15pF & 0.7 [~ CL=15pF
2 =3
5 -4
r 20 g 0.6 >
3 o o A
£ /’4/ s / /
& E ]
F 15 £ 0.5 >
£ ] L
© 3 L
- 10 8 D4
B 3
8 g
1 5 (o] 0.3
T I
N 2 |
T e £ o2
40 -20 O 20 40 60 B8O 100 120 -40 -20 O 20 40 60 80 100 120
Ta - Free-Alr Temperature —°C Ta ~ Free-Air Temperature - °C
Figure 15 Figure 16

T Only the 0°C to 70°C portion of the curves applies to the SN75C198.
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SN65C198, SN75C198
QUADRUPLE LOW-POWER LINE DRIVERS

SLLS0518 — JULY 1980 - REVISED JANUARY 1995

TYPICAL CHARACTERISTICS

OUTPUT ENABLE TIME TO LOW LEVEL

OUTPUT DISABLE TIME FROM LOW LEVEL

vs vs
FREE-AIR TEMPERATUREt FREE-AIR TEMPERATURE?
8 T T 4 3 [ !
2 Voot=112V ; Vegt=t12V
g 7 RL=3 kQ E RL =3 kQ
% CL=15pF & 25[ CL=15pF
J g 2
z 3
o € 2
e 5 ¢
2 s
E 4 E 1.5
: T T s
w 3 .Z 1 T
3 2 ——
g 2 3
3 2
| O 05
g ‘
0 — - 0
-40 -20 O 20 40 60 80 100 120 -40 -20 0O 20 40 60 80 100 120
TA - Free-Alr Temperature - °C Ta - Free-Alr Temperature — °C
Figure 17 Figure 18
t Only the 0°C to 70°C portion of the curves applies to the SN75C198.
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