SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A ~ D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

Choice of Open-Coliector or Active Pullup
(Totem-Pole) Outputs

SN55115...J OR W PACKAGE
SN75115... D OR N PACKAGE

* Single 5-V Supply (TOP VIEW)

* Differential Line Operation 1vs ]+ J 16[} Voo

¢ pual-Channel Operation 1YPf]2 15]] 2vs

* TTL Compatible 1sTRB[|3  14fl2vp

* +15-V Common-Mode Input Voltage Range mmE 4 :: % 25TRB

b 0ptio_nal:Use Bu_ilt-ln 130-Q Line- 1:? i Z 1[) ngC
Terminating Resistor 1all7 10f] 2Ry

* individual Frequency Response Controls GND [] 8 9[f 2A

* Individual Channel Strobes

Designed for Use With SN55113, SN75113,

in the low level, the receiver is disabled and the
outputs are forced to a high level.

SN55114. . . FK PACKAGE

=

relevant

SN55114, and SN75114 Drivers (TOP VIEW)
* Designed to Be interchangeable With $9 e § 4
Fairchild 9615 Line Receivers — —
description 151RB [14° 2 1 2 epf 2vp
1RTC [] 5 17[] 25TRB
The SN55115 and SN75115 dual differential line NC [ls 16[] NC
receivers are designed to sense small differential B[]z 15{] 2RTC
signals in the presence of large common-mode iRt [ 8 14[] 2B
noise. These devices give TTL-compatible output ,.irﬁ,’ ,1_11 ,1_2, 3
signals as a function of the differential input <go<k
voltage. The open-collector output configuration T5* Y
permits the wire-ANDing of similar TTL outputs . )
(such as SN5401/SN7401) or other SN55115/ NC — No internal connection
SN75115 line receivers. This permits a level of
logic to be implemented without extra delay. The FUNCTION TABLE
output stages are similar to TTL totem-pole DIFF oUTPUT
outputs, but with sink outputs, 1YS and 2YS, and STRB  INPUT
the corresponding active pullup terminals, 1YP (A AND B) (YP AND VS TIED TOGETHER)
and 2YP, available on adjacent package pins. The L X H
frequency response and noise immunity may be H L H
provided by a single external capacitor. A strobe H H - =
input s provided for each channel. With the strobe V| = Vi min or Vjp more positive than V. max
V) = Vi max or V|p more negative than V_.max

The SN55115 is characterized for operation over the full military range of —55°C to 125°C. The SN75115 is

characterized for operation from 0°C to 70°C.

R
PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments incorpacated
Products conform to spscifications per the hnn;: Texas Instruments
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A - D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

logic symboit

logic diagram (positive logic)

5 5
&
1B 7—] > > 2 [ — :l>< 2 1YP (Pullup)
A . N Th = 1y A —— 1 1Ys (Sink)
1RT — Ry ; 1RT — =W
1STRE ——— B 1RTC 3
4 1SRTB
1RTC “—x— RSP
28 28 14
o 2 M e IR v‘ 2YP (Pullup)
10 28 o 15 2vs (Sink)
2RT 13 15 2RT 2
25TRB 2 > 2YS 2RTC 13
2RTC ————¢ 2SRTB
1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
schematic (each receiver)
Response
Rt Strobe El','.‘g?o;
6,10 3,13 4,12 16
vVee
1k 1k v 27k 'J V 2k ‘b
¢ ™ i
15k 2164k | (464K 130 26k
1pF 1pF 26k
! MR o
Inp:t7.9 N Yy ¥ 2,14 Pullup
L 8k , 8k YP
7k ’—( sk
s
7k ':l_] ! ( ] 1 777
Input 5.11 3k
B - sink
~ v ? | 1 output
130 150 N Vs
150 150 1.5k j s
s s GND
Common to
_Both Receivers
| 1
| Y v
AR
|
|
|

Resistor values are nominal and in ohms.
Pin numbers shown are for D, J, N, and W packages.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A— D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

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

SN55115 SN75115 UNIT
Supply voltage, Vg (see Note 1) 7 7 Vv
Input voltage at A, B, and RT =25 =25 \Y
Input voltage at STRB 55 55 \
Off-state voltage applied to open-collector outputs 14 14 v
Continuous total power dissipation (see Note 2) See Dissipation Rating Table
Operating free-air temperature range —~561t0 125 Oto 70 °C
Storage temperature range —65to 150 -65t0 150 °C
Case temperature for 60 seconds: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C
NOTE 1: All voltage values, except differential input voltage, are with respect to network ground terminal.
DISSIPATION RATING TABLE
PACKAGE Ta s 25°C DERATING FACTOR Ta =70°C Ta =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW —
FKT 1375 mW 11.0 mW/°C 880 mW 275 mW
Jf 1375 mW 11.0 mW/°C 880 mW 275 mW
N 1150 mW 9.2 mW/°C 736 mW —
wt 1000 mW 8.0 MW/°C 640 MW 200 mW
t Inthe FK, J, and W packages, SN55115 chips are either silver glass or alloy mounted. SN75115 chips are glass
mounted.
recommended operating conditions
SN55115 SN75115
UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 475 5 525 \%
High-level input voltage at STRB, Vi 2.4 2.4 \'
Low-level input voltage at STRB, V) 0.4 0.4 v
High-level output current, IloH -5 -5| mA
Low-level output current, o 15 15| mA
Operating free-air temperature, Ta -55 125 0 70 °C
TEXAS "9
INSTRUMENTS
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A - D1315, SEPTEMBER 1973 - REVISED FEBRUARY 1993

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

oNst SN55115 SN75115 UNIT
PARAMETER TEST CONDIT} MIN TYPF  MAX| MIN TvPT  MAX
Positive-going N
VT, 8 thresholdvoltage | YO =04V loL=15mA,  V|g=0 500 500 [ mv
Negative-goin
vrs g goufge Vo=2.4V, IoH=-5mA, Vig=0 | -500T —5001 mv
Common-mode +15 +24 +15 +24
= t t
VicR input voltage range Vip==1V _1“5) _18 _12 _1‘8 v
Ta =MIN 22 2.4
High-level ouput Voo =MIN, Vip=-05V, "
VoH |, o%age P IOC:= sma D Tpo=25°C | 24 34 24 34 v
TA = MAX 2.4 2.4
Low-level output Vo = MIN, Vip=-05V,
VOL  yotnge P lo(ic= 15 mA 1D 022 04 022 o0a4s| v
TA=MIN -0.9 -0.9
Low-level input Voo = MAX, Vi=04YV, e — — — —
L current Other input at 5.5 v Ta=25°C 05 o7 05 0.7] mA
Ta = MAX -0.7 -0.7
; High-level strobe Vee =MIN, Vip=-05V, |Ta=25°C 2 5 WA
SH current Vstrobe =45V TA = MAX 5 10
L IC-S:;?;IGI strobe ://;:& :ehﬂ:A;; v VID=05V. 1o _osec -115 24 -1.15  -24| mA
Response-time- Voo = MAX, ViD= 05V, o
'RTO) contFrJol current Vgg =0 ° Ta=25C | 12 -34 -tz -84 mA
Voo = MIN, VoH =12V, TA=25°C 100
Off-state open- VIp=-45V Ta = MAX 200
lo(offy  collector output = pA
current Voo = MIN, Vop =525V, |TA=256°C 100
VID=-475V Ta = MAX 200
Line-terminating o
RT resistance Veg=5V Ta=25°C 77 130 167 74 130 178] @
Supply-circuit out- Voo = MAX, Vip=-05V, o
los put current # Vg =0 TaA=25°C ~15  —40 -80 -14 —-40 -100] mA
Supply current Voo = MAX, ViD= 05V, o
lcc {both receivers) Vic=0 Ta=25°C 82 S0 32 501 mA

1 Unless otherwise noted, Vstrobe = 2.4 V. Al parameters with the exception of off-state open-coliector output current are measured with the active
pull-up connected to the sink output.

¥ All typical values are at Vg = 5 V, Ta = 25°C, and Vig =0.
§ Differential voltages are at the B input terminal with respect to the A input terminal.

T The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold
voltages only.

# Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A - D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

switching characteristics, Vog = 5 V, C = 30 pF, T =25°C

SN55115 SN75115
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX
Propagation delay time, _ .
tPLH low-to-high level output R = 3.9k, See Figure 1 18 50 18 75 ns
Propagation delay time, _ . '
tPHL high-to-low level output R =390 @, See Figure 1 20 50 20 75 ns
PARAMETER MEASUREMENT INFORMATION
Open 24V sV
Input——m—— — By STRB_ _ =5ns —» je— —» M—=s<5ns
| Ditferential ———- 3V
Pulse sl L | RL Input ! o 0% %%, I_

Generator : 10% f . 10% v

(see Note A) | ] Vo | ] -3

- —» l—tpy_ ¥ K—tpLH
J_AL | CL=30pF | | VoH
L Fesponss T (seeNote B) | |
Time Control = Output 1.5V 1svf VoL
Open
TEST CIRCUIT VOLTAGE WAVEFORM

NOTES: A. The pulse generator has the following characteristics: Zo = 50 @, PRR s 500 kHz, ty = 100 ns, duty cycle = 50%.
B. Ci includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms

_
TYPICAL CHARACTERISTICS

INPUT CURRENT
Vs
INPUT VOLTAGE
ST 1 1T 1T 1 1
Vee=5V
Input Not Under Test at 0 V /
4l Ty =25°C 7
< /
E 2 pa
1
.c. 7
2
5 0
o
E /
o
T //
—-4 //
4

-25 -20-15-10 -5 0 5 10 15 20 25
V| - Input Voltage - V

Figure 2
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE
T T 6 ¥ |l
Vec =45V No Load
3.4 i i Ta=25°C
S
3.2 VoH(VID=—05V,lpH=~5 n& Ve =55V
>l M > 1 ¥
g 2.8 i l— ql’ 4 Vcc =5V |
£ 24 g Vcc =45V
3 o
. >
g_ 2 ] 3 [
£ a8
o 18 3 Vip=-1V
| 2
§ 1.2 9 b
0.8 1
04— VoL (ViD=05V,lgL =15 mA) /Vu: =1V
1 1 t L .
0 R 1 1 o /fl %:
~-75 =50 -25 O 25 50 75 100 125 -25-20-15-10 -5 O 5 10 15 20 - 25
Ta — Free-Air Temperature — °C Vic — Common-Mode Input Voltage — V
Figure 3 Figure 4
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT OUTPUT CURRENT
5 T 0.4 T
Vip=-05V Vip=05V
> Tp = 25°C Tp = 25°C
dl! al\ >|
g T Ve =55V 2 o3
= =
s \\'\ S
Vec=5V >
5 oA T ™ 5
% \ S o2
:)l 2 Ve =45V \ 5
£ Q
o 3
: \ ;
1
oo M 0.1
L1 o
o 0
o -10 -20 -30 -40 ~50 0 s 10 15 20 25 30
IoH — High-Level Output Current —mA loL~ Low-Level Output Current - mA
Figure 5 Figure 6

1t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits
only. These parameters were measured with the active pullup connected to the sink output.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A- D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS'

OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
6 6
T i )
Veo=5V Vec =55V
Load=2kQtoVce Vee=5V
5 5 y
1 } } Vec =45V
Ta = 125°C ]
4 4

Ta =25°C —

Vo -~ Output Voltage -V
w

Vo - Output Voltage -V
w

Ta =-55°C
2
1
Load=2kQtoVge
L Ta=25°C
° o ] 1 L
-0.2 -~0.1 o 0.1 0.2 -02-0.15 -01 -005 0 05 01 015 0.2

Vip - Differential Input Voltage —V

V|p - Differential Input Voltage - V

Figure 7 Figure 8
QUTPUT VOLTAGE OUTPUT VOLTAGE
vs Vs
STROBE INPUT VOLTAGE STROBE INPUT VOLTAGE
6 T T 6 T T
No Load
Vee =5V
Vip =05V Ngioad
5 Ta = 25°C 5 Vip=05V |
Vec =55V

> ~ >
o 4 AN o 4
g B g 4“\‘ Ta = 125°C
: 3 AN 2 3 o
é Vee -\5 \ é‘ 4 \
? a Ta =-55°C

2 T 1 2
o Voo =45V 2

——- A= 25°C
1 1
0 o
o o5 1 15 2 25 3 35 4 o 05 1 15 2 25 3 35 4

Vstrobe — Strobe Input Voitage - V

Figure 9

Vstrobe — Strobe Input Voltage -V

Figure 10

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits
only. These parameters were measured with the active pullup connected to the sink output.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A— D1315, SEPTEMBER 1973 — REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICST

SUPPLY CURRENT SUPPLY CURRENT
(BOTH RECEIVERS) (BOTH RECEIVERS)
vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
60 T 40
No Load
Ta=25C a5
50 T E—
g I
J BinputatVoe V. I
5 40 AlnputatoV / E 25
3 /1 5
(3]
> 30 / > 20
s a
g /| s
(] ' BlnputatoVv @ 15
'0 2 y AlnputatVge | ")
o L 10
10 / Vee =55V
S [T Binputatss5V
AlnputatoVv
0 0 S
o} 1 2 3 4 5 6 7 8 ~-75 -50 -25 0 25 50 75 100 125
Ve — Supply Voltage ~V Ta — Free-Air Temperature — °C
Figure 11 Figure 12
PROPAGATION DELAY TIMES MAXIMUM OPERATING FREQUENCY
vs vs
FREE-AIR TEMPERATURE RESPONSE-TIME-CONTROL CAPACITANCE
30 1 T 10M
Vee=5V N
See Flgur? 1 ":
25 >
2 | e ™ b ===
| t Ry =390 Q) 3 e
é - PHL (RL D g
g L~ 5
& v E
a 1 7 § =
c
S t (RL=3.9kQ (]
2 ] / PLH (AL ) 2 10k
g 10 ; g <
- =
g E :
4 § 1k | Ve =5V i
E Input: - 0.5-V to 0.5-V Square Wave
TA=25°C M
o woo LAt L LI L[
-75 -50 -25 )] 25 50 75 100 125 0.001 0.01 01 1 10
Ta ~ Free-Air Temperature — °C Response-Time-Control Capacitance —uF
Figure 13 Figure 14

t Data for temperatures below 0°C and above 70°C and for supply voliages below 4.75 V and above 5.25 V are applicable to SN55115 circuits
only. These parameters were measured with the active puliup connected to the sink output.
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SN55115, SN75115
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS072A—D1315, SEPTEMBER 1973 —~ REVISED FEBRUARY 1993

APPLICATION INFORMATION

Location 3 Locations

v

— 1 i ! -1
Z,t Z,t

— * L— o

cation 1 T e =

o e o =1 Location 6

Location 2 Twisted Location 4
‘ SN75113 Driver

SN75115 Receiver

rrH‘-l

t A capacitor may be connected in series with Zg to reduce power dissipation.

Figure 15. Basic Party-Line or Data-Bus Differential Data Transmission
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