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SN55152, SN75152
DUAL LINE RECEIVERS

D1114, AUGUST 1972—REVISED SEPTEMBER 1986

Meets Specifications of EIA RS-232-C or

SN75152 useful for a wide variety of line
receiver and Schmitt trigger applications. The
large common-mode input voltage range and
differential input voltage (£ 25 volts) give the
circuit added versatility. The SN565152 and
SN751562 are designed for operation from
standard =+ 12-volt supplies with =10%
variation. Each regeiver has an output strobe that
is TTL compatible.

The SN55152 is characterized for operation over *

the full military temperature range of —55°C to
125°C. The -SN75152 is charactenzed for
operation from 0°C to 70°C.

SN55162 . . . J PACKAGE

7754508

MIL-STD-188C1t S§N76162...D, J, OR N PACKAGE
{TOP VIEW)
Dual Differential Recelver with Independent -
Strobes HysT conTt {01 Uhe[] vee s
Common-Mode Input Voltage 1out E 2 1s] 20Ut
Range . .. £25 V 1sTRBJ3 4[] 2sTRB
1HYST ADJ [Ja 130 2HYST ADY
Differential Input Capability with One Input iN-s  12[] 2IN--
Grounded . .. £25 V mrds 1[0 2Rt
Continuously Adjustable Hysteresis with : 1('3':;) ; wopl \2/|N+
External Resistors ) g cc-
Standard Supply Voltages ... . +12 V SN5G6162 . . . FK PACKAGE
and =12V (TOP VIEW)
Input Hysteresis {Double Thresholds) E
Remain Approximately Fixed for Power 8 B
Supply and/or Temperature Variations - + »
: 3¢9 83 5
description ~rz>d 2
[}
The SN55152 and SN75162 are dual differential . X 2 %]
line receivers designed to meet the requirements 1STRB {14 18 25TRB £
of EIA Standard RS-232-C or MIL-STD-188 THYST ADJ |1 5 17[} 2HYsT ADY 5
interfaces. A single control, HYST CONT, sets NC l 6 16{} NC 5
the input hysteresis for the required operation. 1N- ] 7 151 2IN~ 2
An added feature is the capability of adjusting 1RT 8 14{] 2Ry ) 5
the hysteresis to any voltage between +0.3 volt 9 °
typical and +5 volts typical by means of the +00 |+ c
hysteresis adjust terminals, THYST ADJ and zg*< o i
2HYST ADJ, making the SN55152 and - >N

NC—No internal connection

‘To meet the specifications of EIA Standard RS-232-C, connect the hysteresis control pin, HYST CONT, to Vcc . . Also, connect termination
resistor pin 1Ry to inverting input 1IN—, and termination resistor pin 2Rt to inverting input 2IN—. To meet the specifications of
MIL-STD-188, leave HYST CONT, 1R, and 2RT open.

_Copyright © 1886, Texas Instruments Incarporated
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]

DUAL LINE RECEIVERS

TEXAS INSTR (LIN/INTFC)

- 91D 75450 D
T-75-45-65

FUNCTION TABLE
{EACH RECEIVER)
LINE INPUT | STROBE [ OUTPUT
H H H
L H L
X L H

logic symbol?t

HYsT (1)
CONT

~—]{HYST CONT

.

H/sloAuq aury

=
F
+

—

6)
1RT—R
T @ T

{3}

SI10A1800

ap

1HYST ADJ———¢{ HYST ADJ

&

[o

ﬂqour

2s7RB-

=05 0ur

IEC Publication 617-12.

1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and

Pin numbers shown are for D, J, and N packages.

Definition of logic levels:

For the strobe: H (high) is any voltage between
ViIH min and V¢c.
L (low) is any voltage between
ground and V| max.
For the line input: H (high) is any differential input
voltage (Vip)¥ more positive
than VT_, once the ievel of
VT 4+ has been reached. -
L (low) is any differential input
voltage (Vip)* more negative
than VT4, once the level of
VT~ has been reached.
X (irrelevant) is any input voltage
permitted by maximum ratings.

3Difft_arentia| input voltages {Vy and Vip) are at the noninverting
input terminal IN+ with respect to the inverting input terminal
IN-.

logic diagram (positive logic)

(3)
(4)

1STRB
1HYST ADJ
1IN+

lisd

1IN -

HYST CONT
21N+

2Rt

2IN~
"2HYST ADJ
2STRB

4-224
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schematic (each receiver)

10 ko

Ry 8.1

13 k0 :

8 kit

:_ we |
I vees |

10 k0 l
| I
I I
] !
| |
| |
b _ A

D

(B, 12) \nverTING

7.10)
———
NONINVERTING

3
140 3

,.{"\
A

.

INPUT IN~

OB
22108
44
12K

|

I
: 5 6110
$o110 2210 5110 1w ||
1 1 ) [ 33K 1} pysteress
| 1 CONTROL
_ | t  lo vee
| O PN |
4,13 TO OTHER

ADJUST

Portions of circuit within dashed lines are common to both receivers.
Resistor values shown are nominal,

HYSTERES1s RECEVER

———————

———essssea T

91D 75451

SN55152, SN75152
DUAL LINE RECEIVERS

T-75-45 0%,

Line Drivers/Receivers B8
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SN55152, SN75162 - _ o
DUAL LINE RECEIVERS . ‘ - T=75-45-05

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

N SNE5162 8N76162 UNIT
Supply voltage, Vo 4 (see Note 1) 15 16 v
Supply voitage, Vce — (see Note 1) -156 -16 v
Voitage at any line input with respect to other line input, ground, or Rt +25 +26 \'
Ry terminal voitage (see Note 1) +26 +26 Vv
T D package 950
Contl total dissipation at (or below) A FK package 1376 mW
26°C free-air temperature {see Note 2) - J package 1375 10256
. C N package 1160
Operating fi i p ire range . —55 to 126 0to 70 °Cc
Storage temperature range ~65to 1560 | —66 to 1650 °C
: Case temperature for 60 seconds FK package 260 °C
" Lead temperature 1,6 mm {1/16 inch) from case for 60 seconds | J pach 300 300 °C
Lead temperature 1,6 mm {1/16 inch} from case for 10 seconds | D or N package . 260 °C

NOTES: 1. These voltage values are with respect to network ground terminal.
2. For operation above 25 °C free-air temparature, refer to Dissipation Derating Curves in Appendix A. In the J package, SN55162

g‘ chips are alloy mounted and SN76152 chips are glass mounted. In the N package, use the 9.2-mW/ °C curve for these devices.
® ; " - :

o -recommended operating conditions

E- SN56162 SN76162

2 MIN NOM MAX| MIN NOM MAX | UNIT
Q Supply voltage, Voo + . 10.8 12 13.2] 10.8 12 13.2 v
=] Supply voltage, Ve - -10.8 -12 -13.2|-10.8 -12 -13.2 v
g High-level input voitage at strobe, V|H(§) 2 2 v
o Low-level input voltage at strabe, Vi (s} 0.8 0.8 v
< Operating free-air temperature, Ta -55 125 o 70 °oC
g . - .

. : j
. . - Texas ‘U
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DUAL LINE RECEIVERS
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DUAL LINE RECEIVERS
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PARAMETER MEASUREMENT INFORMATION

POST OFFICE BOX 666012 « DALLAS, TEXAS 76265

V|(strobe),
. 1 vievie L
g . NOTE: Output is open for testing Icc + and icC -~
9 : FIGURE 1. MIL-STD-188 CONDITION
< '
®
@ Ve vVee-
X J -
8
e, T I
< { CONT TO OTHER
] T RECEIVER '
7] i NONINV = OH w
VT.'VID ) t )
- I
|V : oLeN |-
I_ ———— ADJ GNEl VéH e
. Vo T
OPEN ) .
Vi{strobe) -L _ l_
= 1l Iy
FIGURE 2. EIA RS-232-C CONDITION
' EXAS Ui -
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SN55152, SN75152
DUAL LINE RECEIVERS

T-75-45-°5

PARAMETER MEASUREMENT INFORMATION

Vee+ OPEN Vee-

- 1
70 OTHER !
RECEIVER - :
i
[}
i

AT

‘Vi(strobe)
FIGURE 3

Veet Vee—

I OPEN -J

TO OTHER
RECEIVER

-
X
<
13
41
|

Line Drivers/Receivers [~y

=]
]
m
2

Vce+ ’ Vee-

TO OTHER
RECEIVER

OPEN I

Vitopen) INV

| I Gh
Vitopen)
_L OPEN - OPEN

FIGURE 5
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SN55152, SN76162 » . . 5.U5.05
DUAL LINE RECEIVERS T-75-4
PARAMETER MEASUREMENT INFORMATION
° N - . . ) Vjc+ OPEN ‘ —‘VCC—
T -
lyon. CONTL . 7O OTHER !
NV - RECEIVER :
+ I
3v
T

FIGURE
- 6
3
L Vee+ OPEN vee-
o : . |
-
< P Y AU —— .
8 r T HYST 'i
CONT, . TO OTHER
% NON- RECEIVER |
@ INPUT 1 :
1] |
®
< . OUTPUT .
® |
b7 {
e AR |8 GNDj CL=15pF
{See Note B)
1 OPEN o4y - il
TEST CIRCUIT
Co=10ned W ’ -+ W= 10ms
ng i .
- ————— 5V
. | Foom 90%
INPUT Lov oV : -
10% ¢ 1N 10% -V
] 1
tpLy —l—> —tpnL

VOLTAGE WAVEFORMS

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 60%, Zgyt = 50 €.
B. Cy includes probe and jig capacitance. R <

FIGURE 7. PROPAGATION DELAY TIMES )

.

i
: - - _Texas B
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SN55152, SN75152
DUAL LINE RECEIVERS

T-75-45-05

Vo —Output Voltage -V

TYPICAL CHARACTERISTICS

'OUTPUT VOLTAGE
VS :
DIFFERENTIAL INPUT VOLTAGE

] . ’ . : : —

Veet = 12V EIA RS-232-C CONDITION

Vee- = —12v° (See Figure 2)
4l Ta = 25°C £ 5 —
3

vr- lv1-_ VT4 VT4 _
2 MIL-STD-188 T
CONDITION
1 {See Figure 1) :
et~ -

0 .
-25 -4 -3 -2 -1 0 1 2 3 4 25

Vip—DIFFERENTIAL INPUT VOLTAGE—V
FIGURE 8

THRESHOLD VOLTAGE VARIATION
. vs .
POSITIVE SUPPLY VOLTAGE

Line Drivers/Receivers

4-231

20 . r
£ |Vec- = -12v
é 15 |.TA = 25°C|
O R
E 10 EIA RS-232-C CONDITION |
5 {See Figure 2) -
; 5 : \)/
] =
'—; 0 | 7|
> _—=" /
3 s |
£ MIL-STD-188 CONDITION
- £ —10 (See Figure 1) ]
g
-15
é—
-20 )
105 11 115 12 125 13 135 .
Vee + —Positive 8upply Voltage -V
FIGURE 9
« \
TeExas
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SN55152, SN75152
DUAL LINE RECEIVERS

T-75-45-05

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE VARIATION
Vs
NEGATIVE POWER SUPPLY

> 20
3 Vec+ =12V /
||= 16 +TA = 2500. Vi
S " EA Rs-232-c,7/
£ 10 CONDITION —/
a .
S 5 (See Figure 2) /
(-]
o
Q
3 <
= | —] MIL-STD-188
s -5 7 CONDITION |  _
[4 A . {See Figure 1)
£-10
7 /
-15
S A
-20

-10.5 -11 -11.56 -12 -12.5 -13 -13.5
vce - —Negative Supply Voltage—V

FIGURE 10

THRESHOLD VOLTAGE
. Vs
HYSTERESIS ADJUST RESISTANCE

+6 T T
\ Vee+ = 12V
Veg- = —12V
>| 6 \ RT open ]
! Ta = 25°C
5’ +4 1 \ .
SN
3 +3
&
g \\\\
£ 12
> +1 ]
o N

0 05 1 15 2 25 3°
Rad,"—HYSTERESIS ADJUST RESISTANCE—kQ
1Radj is connected between Hysteresis Adjust terminal and Vee--

FIGURE 11

4-232
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TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME
. Vs .
FREE-AIR TEMPERATURE

80

70

: t
60 PHL

50

tPLH —

40

30

20 tvee+ = 12V
vee - -12V
10[CL = 15 pF
See 'Flgur|e 7 [

Propagation Delay Time —ns

0 - i
0 10 20 30 40 50 60 70 80

TA —Free-Air Temperature — °C
FIGURE 12

91D 75459 D

SN55152, SN75152
DUAL LINE RECEIVERS

T-75-45-05

TYPICAL APPLICATIONS

Some typical applications of the SN55152 and SN76152 are as follows:

MIL-STD-188 Interface Receiver
ElA RS-232-C Interface Receiver
Single-Ended Line Receiver
Differential Line Receiver
High-Noise-lmmunity Line Receiver
Schmitt Trigger
High-Voltage-Logic-to-TTL Translator
MOS-to-TTL Converter

Pulse Generator

Threshold Detector

Pulse Shaper

4
|
[
2
[T}
(53
Q
[+
~
0
[
o
2
=
[
4]
£
wad
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SN55152, SN75152
DUAL LINE RECEIVERS -

ISR
91D 75460 D

T- 75-45-08

: .
@ +12v -12v
U .
=
< -
5 N HYST 1
@ .
= RECEIVER =
© INPUT ——]
(] ) 1 . .
% - 1_ TTL-COMPATIBLE -
s )"T ouTPY
“ e _|a0s_Is ___ano}
1 " OPEN STROBE L
NORMAL OPERATION
+12v OPEN -12v -
P [
1S IVecr nvst "_'_—_'-\'/cc:}
T lyon. CONT 5 TOOTHER I
NV RECEIVER .
INPUT =
|_ TTL-COMPATIBLE
| QuTey
. ] - .
200 2 S __...8NDy ’
— OPEN STROBE
FAIL-SAFE OPERATION ;
FIGURE 14. EIA RS-232-C SINGLE-ENDED RECEIVER
4-234 EXAS
INSTRUMENTS

-TYPICAL APPLICATIONS_
R +1j» v OPEN : —1|2 \Y
erc+ HYST Vcc_-}
NON. CONT TO OTHER i
INV RECEIVER
INPUT —] :
s . .
OPEN — ] _TTL-COMPATIBLE
| output -

. " OPEN  STROBE 1
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SN55152, SN75152
DUAL LINE RECEIVERS

: T-75-458-05
TYPICAL APPLICATIONS
12v
HYSTERESIS
CONTROL
1250
~iZsnisisz -i
TO OTHER i
RGE3BIU RECEIVER i '
CABLE i
| _ TTL-COMPATIBLE
{_ outeur

6.8 k2

FIGURE 156. SINGLE-ENDED TRANSMITTER WITH bRIVEFi “OR’* CAPABILITY
AND RECEIVER WITH ADJUSTABLE NOISE IMMUNITY ’

TWISTED
' PAIR

LoL__—
%3900 l-cun

" Frequency to 0.5 MHz
Common-Mode Voitage . .. =12V to +10V

12V

HYST CONT
S 50 0 _ (OPEN)

-12V

Line Drivers/Receivers

Vee- i

TO OTHER i
RECEIVER |
|

tThe 1N4444 diodes are required only for negative common-mode protection at the driver outputs.

FIGURE 16. BALANCED LINE OPERATION WITH HIGH COMMON-MODE-VOLTAGE CAPABILITY
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