SN75154
QUADRUPLE LINE RECEIVER

D899, NOVEMBER 1970—REVISED MAY 1990
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® Inverting Output Compatible With TTL
tFor function of R1, see schematic
Output With Active Pull-Up for Symmetrical

Switching Speeds
® Standard Supply Voitages . . . 5 Vor 12V

description

The SN75154 is a monolithic Low-Power Schottky line receiver designed to satisfy the requirements of
the standard interface between data terminal equipment and data communication equipment as defined
by EIA standard RS-232-C. Other applications are for relatively short, single-line, point-to-point data
transmission and for level translators. Operation is normally from a single 5-V supply; however, a built-in
option allows operation from a 12-V supply without the use of additional components. The output is
compatible with most TTL circuits when either supply voltage is used.

In normal operation, the threshold-control terminals are connected to the Vcc1 terminal, even if power
is being supplied via the alternate V(2 terminal. This provides a wide hysteresis loop, which is the
difference between the positive-going and negative-going threshold voltages. See typical characteristics.
In this mode of operation, if the input voitage goes to zero, the output voltage will remain at the low or
high level as determined by the previous input.

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing
the negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above
zero as it is unaffected by the disposition of the threshoid terminals. In the fail-safe mode, if the input
voltage goes to zero or an open-circuit condition, the output will go to the high level regardiess of the
previous input condition.

The SN75154 is characterized for operation from 0°C to 70°C.
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SN75154
QUADRUPLE LINE RECEIVER
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NOTE 1: When V¢ is used, Vg may be left open or shorted to Vo . When Vg is used, Vo1 must be left open or connected

to the threshold control pins.
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SN75154
QUADRUPLE LINE RECEIVER

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Normal supply voltage, VCC1 (see Note 2) . ... ... ... et 7V
Alternate supply voltage, VG2 . - v« o vt i e 14V
INPUL voItagE . . . o . o e e +25 V
Continuous total power dissipation . . . ......................... See Dissipation Rating Table
Operating free-air temperature range . . . . . ... vttt n ettt e e e e 0°C to 70°C
Storage temperature ranNgE . . . . o .o v vt ittt e e e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C

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
J 1025 mw 8.2 mW/°C 656 mW
N 1150 mW 9.2 mW/°C 736 mW

recommended operating conditions

MIN NOM MAX | UNIT
Normal supply voltage, Vcc1 4.5 5 5.5 \"
Alternate supply voltage, Voc2 10.8 12 13.2 \
High-level input voltage, ViH (see Note 3) 3 15 \
Low-level input voltage, V) (see Note 3) -15 -3 \%
High-level output current, IgH -400 uA
Low-level output current, iop 16 mA
Operating free-air temperature, Ta 0 70 °C

NOTES: 2. Voltage values are with respect to network ground terminal.

3. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet
for logic and threshold levels only, e.g., when 0 V is the maximum, the minimum limit is a more negative voltage.
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SN75154
QUADRUPLE LINE RECEIVER

electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) )

TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP¥ MAX |[UNIT
v Positive-going Normal operation 1 0.8 2.2 3 v
T+ threshold voltage Fail-safe operation 0.8 2.2 3
v Negative-going Normal operation 1 -3 -1.1 [} v
T~ threshold voltage Fail-safe operation 0.8 1.4 3
Normal operation 0.8 33 6
\ Hysteresis (VT 4 = VT - 1 \"
hys ysteresis (VT .+ - Fail-safe operation 0 08 2.2
VOH High-level output voltage 1 loH = —400 pA 24 3.5 v
VoL Low-level output voltage 1 loL = 16 mA 0.29 04| V
AV = -26Vto -14 V 3 5 7
AV = —-14Vto -3V 3 5 7
T Input resistance 2 AV = -3V to3V 3 6 8| k@
AV = 3Vt 14V 3 5 7
AV = 14 V1026V 3 5 7
Vi(open) Open-circuit input voltage 3 =0 0 0.2 2 Vv
los Short-circuit output current’ 4 Vegr =558V, V= -5V |-10 -20 -40| mA
Icct Supply current from Vcc1 5 Vegr =65V, Ta = 26°C 20 35 mA
Icc2 Supply current from Voo Veez = 13.2V,Tp = 25°C 23 40
TNot more than one output should be shorted at a time.
*All typical values are at Vocq = 5V, Ta = 25°C.
switching characteristics, Vgg1 = 5V, TA = 26°C, N = 10
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
FIGURE
tpLH Propagation delay time, low-to-high-level output 11 ns
tPHL Propa‘gtation' delay time, high-to-low»level output 6 CL = 50 pF, R = 390 @ 8 ns
tTLH  Transition time, low-to-high-level output 7 ns
tTHL Transition time, high-to-low-level output 2.2 ns
TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE vs INPUT VOLTAGE
4 { §f
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= & Lt Ta=25°C ]|
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|
>° 1 { % 14
{ — X
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-25 —4 -3 -2 -1 0 1 2 3 4 25

V—Input Voitage—V

NOTE 4: For normal operation, the threshold controls are connectd to V1. For fail-safe operation, the threshold controls are open.
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SN75154

QUADRUPLE LINE RECEIVER

d-c test circuitst

PARAMETER MEASUREMENT INFORMATION

TEST TABLE
V V
TEST MEASURE | A T % ce cc2
(PIN 15) [ (PIN 16)
Open-circuit input VOH Open Open loH 4.5V Open
(fail safe) VoH Open | Open 1OH Open 10.8 Vv
VT 4+ min, VOoH 0.8V | Open IoH 5.5V Open
VT — min (fail safe) VOH 0.8V | Open IoH Open 13.2V
V Note A | Pin 1 . T
V14 min (normal) OH ote En 5 | lgH |5.5V and Open
VOH Note A| Pin 15 | IgH T 13.2V
V)L max, VOoH -3V | Pin15 | Igy {5.6Vand T| Open
VT~ min {normal) VOH -3V [Pin15 | IgH T 13.2V
VIH4 min, VT4 max, VoL 3v Open oL 4.5V Open
V71 - max (fail safe) VoL 3V Open loL Open 10.8 V
ViH min, VT 4 max Vour 3V | Pin15 |loL [45VandT| Open
(normal) VoL 3V | Pin16 | lgL T 10.8 V
V Note B | Pin 15 ! 5.5V T
VT -~ max (normal) oL oe !n o 3V and Open
VoL Note B [ Pin 15 | IgL T 13.2V
NOTES: A. Momentarily apply —5 V, then 0.8 V.
B. Momentarily apply § V, then ground.
55V 0 0132V
OPEN O OPEN
45V 0108V
OPEN
—_—— loH
rr “Vee Vccz _‘
L J|
Vi, Vy t loL
i -
|... —_— __GND_ S |
VoL R Vo
FIGURE 1. V|H. ViL. VT+. VT-. VOH. VOL

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

d-c test circuitst (continued) TEST TABLE

5V0 12v T Veer Veez
OPEN ‘O OPEN {PIN 15) (PIN. 16)

Open 5V Open

-E: 1_: Open GND Open

O:’fN Open Open Open

— —— — Pin 15 Tand 5V Open

r =

_"_.| T Veer  Vecz R , GND GND Open

Vi 20 D& Y1 open Open Open 12V

1 | Open Open GND
L.___._‘?EE.__.._._J Pin 15 T 12 V

. Av) == Pin 15 T GND
"y Pin 15 T Open

FIGURE 2,

o——132V
TEST TABLE
T Veer Veez
OPEN (PIN 15) (PIN 16)
— e ahe e e b e _L Open 5.5V Open

Veer Vccz R1 -: Pin 15 55V Open
Y 4— OPEN Open Open 13.2 Vv
1 { Pin 15 T 13.2 V
Vl(opon) GND o
55V o __ o— 132V
lcc1l l'ccz
OPEN 5:|5_" O']T' O_TN OPEN OPEN
r Veer Veez R1 -1| ry “Veer Veea F"—-:
A
-sv—t & ! sv—p2T Yy
L GND _} l los L GND J
—— == ———- Il — - — — e e
Each output is tested separately. All four fine ivers are tested simul ly.
FIGURE 4. los FIGURE 5. Icc

TArrows indicate actual direction of current flow. Current into a terminal is a positive value.
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SN75154
QUADRUPLE LINE RECEIVER

PARAMETER MEASUREMENT INFORMATION

INPUT 5V OUTPUT

*s

OPEN OPEN

Ry =390 @

Veez
PULSE (See Note C)
GENERATOR
(See Note A) |
GND
| l (See Note B)
TEST CIRCUIT
je—o|—10:2ns le—ol— 10:2ns

|
—#| TPHL [e— —| tPLH je—
I
1
| 1 V,
2V | : 2V OH
|
OUTPUT : 15V 15V :
' 08V 08V I
: | 1 _| —————— VoL
| 1 |
tTHL—8|  fe— —8|  je—tTLH

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 @, ty, < 200 ns, duty cycle < 20%.
B. Cp includes probe and jig capacitance.
C. All diodes are 1N3064.

FIGURE 6. SWITCHING TIMES
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