SN75276

FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A - SEPTEMBER 1995 - REVISED NOVEMBER 1995

Bidirectional Transceiver With Fail-Safe
Receiver

Meets or Exceeds the Requirements of ITU
Recommendation V.11

Electrically Compatible With ANSI
Standards EIA/TIA-422-B and RS-485

Designed for Mutltipoint Transmission on
Long Bus Lines in Noisy Environments

3-State Driver and Receiver Qutputs
individual Driver and Receiver Enables

Wide Positive and Negative Input/Output
Bus Voltage Ranges

Driver Output Capability . . . £160 mA Max
Thermal Shutdown Protection

Driver Positive and Negative Current
Limiting

Receiver Input Impedance ... 12 kQ Min

Receiver Input Sensitivity . . . - 300 mvV/OmV

Operates From Single 5-V Supply
Pin Compatible With SN75176A Footprint

description

The SN75276 differential bus transceiver is a
monolithic, integrated circuit designed for
bidirectional data communication on multipoint
bus transmission lines. It is designed for balanced
transmission lines and is electrically compatible
with ANSI Standards EIA/TIA-422-B and RS-485,

and meets ITU Recommendation V.11.

D OR P PACKAGE

(TOP VIEW)
R+~ s ] Vee
el 7fs
DE[l s 6[lA
D[} 4 5 [] GND
logic symbolt
pE ——ENt
RE 22— eno
. | C
>
b4 1V |—e—apta
1v LA
1 < <
R e{v2 [ <
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The fail-safe operation ensures a known level on the circuit output under bus fault conditions. The circuit
provides a high-level output under floating-line, idle-line, open-circuit, and short-circuit bus conditions (see

Function Tables).

Function Tables

DRIVER RECEIVER
INPUT | ENABLE OUTPUTS DIFFERENTIAL INPUTS | ENABLE | OUTPUT

D DE A B A-B RE R

H H H L Vip=0Vv L H

L H L H -03V<Vp<0V L ?
X L Z 4 Vips-03 L L

X H z

Open L H

H=highlevel, L =Iowlevel, ?=indeterminate,

X =irrelevant, Z = high impedance (off)
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A— SEPTEMBER 1995 — REVISED NOVEMBER 1995

description (continued)

The SN75276 combines a 3-state, differential line driver and a differential input line receiver, both of which
operate from a single, 5-V power supply. The driver and receiver have active-high and active-low enables,
respectively, that can be externally connected together to function as a direction control. The driver differential
outputs and the receiver differential inputs are connected internally to form differential input/output (1/0) bus
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or
Ve = 0. These ports feature wide positive and negative common-mode voltage ranges making the device
suitable for party-line applications.

The driver is designed for up to 60 mA of sink or source current. The driver features positive- and
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input
impedance of 12 kQ.

The SN75276 can be used in transmission line applications employing the SN75172 and SN75174 quadruple
differential line drivers and SN75173 and SN75175 quadruple differential line receivers.

SN75276 is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B VO PORTS TYPICAL OF RECEIVER OUTPUT
Vee - — Vee - +— Vcc
85Q
R(eq) NOM
Input
Output
_ !
L
— GND
Driver input: R(eq) = 3 k2 NOM Input/Qutput
Enable inputs: R(eq) = 8 kQ NOM Port
R(eq) = equivalent resistor
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A— SEPTEMBER 1995 — REVISED NOVEMBER 1995

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

Supply voltage, Voo (see NOte 1) oot e 7V
Voltage atany bus terminal . ... ... ... -10Vto 15V
Enable input voltage, Vi .. ... 55V
Continuous total power dissipation ............. .. .. ... ... .. ... ... See Dissipation Rating Table
Operating free-air temperature range, Ta . ...ttt it e et 0°C to 70°C
Storage temperature range, Tgtg -« vvvn i —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) fromcasefor10seconds ..........ccooviiiiniinnnnnn... 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 voltage values, except differential input/output bus voltage, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE TA <€25°C DERATING FACTOR Ta=70°C Ta = 105°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mwW 5.8 mW/°C 464 mwW 261 mw
P 1100 mw 8.8 mW/°C 704 mW 396 mw

recommended operating conditions

MIN TYP MAX |} UNIT

Supply voltage, Voo 4.75 5 525 \
Voltage at any bus terminal {separately or common mode), V| or Vi _f A
High-level input voltage, ViH D, DE, and RE 2 \%
Low-level input voltage, Vi D, DE, and RE 0.8 \
Differential input voltage, V|p (see Note 2) +12 \
. Driver -60 mA
High-level output current, Ion Fasoiver ~200 oA
Low-level output current, io Dnve-r €0 mA
Receiver 8
Operating free-air temperature, Tp SN75276 0 70 °C

NOTE 2: Differential input/output bus volitage is measured at the noninverting terminal A with respect to the inverting terminal B.
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A - SEPTEMBER 1995 — REVISED NOVEMBER 1995

DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPY MAX| UNIT
ViK input clamp voltage fj==18mA -1.5 \Y
Vo Output vollage lo=0 0 6 \%
Vop1l Differential cutput voltage lo=0 1.5 3.6 6 \
Ry =100 Q, See Figure 1 12Vop1 \
Vop2! Difterential output voltage or 2§
Ry =54 Q. See Figure 1 1.5 2.5 5 \
VoD3 Difterential output voltage See Note 3 15 5 \
AVoD! Change 1in magnitude of differential output 02 v
vottagel
Voc Common-mode output voltage RL=54Qor100Q, See Figure1 t? \
AVoG! Change in magnitude of common-mode +0.2 v
output voItageﬂ
i Vo=12V 1
lo Output current g;’;p;to?;sjbled’ Vg TY Y mA
4 High-level input current V=24V 20 HA
i Low-ievel input current V=04V -400 pnA
Vo=-7V -250
los Short-circuit output current Vo=0 150 mA
Vo= Vce 250
Vo=12V 250
Icc Supply current (total package) No load Outputs ef’labled 42 70 mA
Qutputs disabled 26 35

T The power-off measurement in ANSI Standard EIA/TIA-422-B applies to disabled outputs only and is not applied to combined inputs and outputs.
% All typical values are at Voe = 5 V and Ta = 25°C.
§ The minimum Vo2 with a 100-Q load is either 1/2 Vop 1 or 2 V, whichever is greater.
TAIVop! and AVl are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high level to a low
level.
NOTES: 3. This applies for both power on and off; refer to ANSI Standard RS-485 for exact conditions. The EIA/TIA-422-B limit does not apply
for a combined driver and receiver terminal.
4. See ANSI Standard RS-485 Figure 3.5, Test Termination Measurement 2.

switching characteristics, Voo =5 V, R = 110 kQ, T = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
td(op) Differential-output delay time R =540, See Figure 3 15 22 ns
top)y  Differential-output transition time 20 30 ns
tpzH Qutput enable time to high level See Figure 4 85 120 ns
tpzL Qutput enable time to low level See Figure 5 40 60 ns
tPHZ Output disable time from high level See Figure 4 150 250 ns
tpLz Output disable time from low level See Figure 5 20 30 ns
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A— SEPTEMBER 1995 — REVISED NOVEMBER 1995

DRIVER SECTION

SYMBOL EQUIVALENTS

DATA SHEET PARAMETER EIA/TIA-422-B RS-485
Vo Voa, Vob Voa, Vob
Vop1! Vo Vo
IVopa! Vi (R =100 Q) Vi (R =54 Q)
e
AlVop! I IVl = Vil [ IVy— Vil
Voc Vag! WVos!
AlVocl Vos — Vos! Vos — Vos!
los llgal, lgp!
o lxal. lxp! lia. lip

RECEIVER SECTION

electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT mMAX | UNIT
VIT+ Positive-going input threshold voltage Vo=27V, lo=—-04mA 0 v
ViT- Negative-going input threshold voltage Vo=05V, lo=8mA -0.3% \
VIK Enable clamp voltage l[j=-18 mA -15 v
Von  High-level output voltage \S/:a% ;ig’ure 0 'OH = —400 A, 27 v
VoL Low-level output voltage g'eDe T:i;S?eOva, loL=8mA, 045} V
oz High-impedance-state output current Vo=04Vio24V +20 pA
h Line input current g;le&i;zust =0V, z: z 127\\// _0'; mA
iH High-level enabie input current ViH=27V 20 A
L Low-level enable input current V=04V —100 nA
] Input resistance V=12V 12 kQ
ios Short-circuit output current -15 -85 mA
Outputs enabled 42 55
lcc Supply current (total package) No load - mA
Outputs disabled 26 35

1 All typical values are at Voe = 5 V, Ta = 25°C.

% The algebraic convention, in which the less-positive (more negative) limit is designated minimum, is used in this data sheet for negative-going
input threshold voltage levels only.

NOTE 5: This applies for both power on and power off. Refer to ANSI Standard RS-485 for exact conditions.
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A— SEPTEMBER 1995 — REVISED NOVEMBER 1995

RECEIVER SECTION

switching characteristics, Vec =5V, C = 15 pF, Ty = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
t Propagation delay time, low- to high-level output 21 35 ns
PLH pag - Y - - 9 P VipD=0to 3V, See Figure 6
tpHL  Propagation delay time, high- to low-level output 23 35 ns
tpzH  Output enable time to high level . 10 20 ns
- - See Figure 7
tpzy  Output enable time to low level 12 20 ns
tpHz  Output disable time from high level . 20 35 ns
- - See Figure 7
tprz  Output disable time from low level 17 25 ns

PARAMETER MEASUREMENT INFORMATION

vio *
>

Voc

1 -
‘%— VoL +OL 10H
-4 L L
Figure 1. Driver Vop and Vgo¢ Figure 2. Receiver Vo and Vgor
—— —— 3V
J_ Input 1.5V 15V
CL=50pF | | oV
Ri =540 (see Note B)
Generator 50 Q L Output td(oD) -+ e » e td(oD)
(see Note A) | ——— =25V
Output 5
= 3V ! ~—25V
tyop) » & tyoD)
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 3. Driver Test Circuit and Voltage Waveforms
Output —— — 3V
OVor3Vv | ] oV
0.5V
% —|<—>|
Cp =50 pF RL=110Q PzH | | Vo
Generator (see Note B) Outout | K
(see Note A) = P 23V |
tpHz - Vot =0V
) TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 4. Driver Test Circuit and Voltage Waveforms
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A~ SEPTEMBER 1995 — REVISED NOVEMBER 1995

PARAMETER MEASUREMENT INFORMATION

sv. sv
Input
RL=1100Q p 15V 1.5V
I | ov
Output |
3VorQVv tpzL l iy
|
Generator (see Note B) | : 5V
SV
(see Note A) 50 Q = Output 23V . 35
? oL
- TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 5. Driver Test Circuit and Voltage Waveforms

————— 3V
Generator Input 1.5V 15V
(see Note A) 51Q sV | I ov
CL=15pF tpLH —epl i tpy
— (see Note B) | N VOH
ov 1
- Output 13V 13V
VoL
TEST CIRCUIT

VOLTAGE WAVEFORMS

Figure 6. Receiver Test Circuit and Voltage Waveforms

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, { < 6 ns, tf< 6 ns,
Zp=50Q

B. Cy includes probe and jig capacitance.
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A~ SEPTEMBER 1995 — REVISED NOVEMBER 1995

PARAMETER MEASUREMENT INFORMATION

1.5V

-1V —© O—— 5V

1N916 or Equivalent

CL=15pF
(see Note B)

Generator
(see Note A) 50 Q 4
i/ N
= TEST CIRCUIT =
A ————3V
—— —15YV ———15V
S1to1.5V
S1to-15V

0V $20pen 0V S2Closed

S3 Closed | S3 Open
tpzL W IH—
VOH
S ~45V
Output 15V [
————— ov Output 15V
VoL
S1to15V S1to-15V
S2 Closed S2 Closed
S3 Closed S3 Closed
13V

Vi _
o5V o Output '
Output ? 05V
————— =13V VoL

VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t, <6 ns, tf< 6 ns,
Zo=50Q.
B. Cy includes probe and jig capacitance.

Figure 7. Receiver Test Circuit and Voltage Waveforms
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A - SEPTEMBER 1995 - REVISED NOVEMBER 1995
B

TYPICAL CHARACTERISTICS

DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
5 T 5 T
Vee=5V Vee=5V
4.5 Tpo=25°C 4.5 [~ Tp =25°C
> >
o 4 !
o o
2 35 \\‘ g 35 /
9 i 3 - I
‘g. ) \\\ % 3
3 ™~ 5 /
>z 25 © 25
: T /
ﬂ" 2 2 2
5 3 J,
£ 15 & 15
! _II /——/
o o e
0.5 0.5
0 0
0 -20 -40 —-60 -80 -100 -120 0 20 40 60 80 100 120
loH — High-Level Output Current - mA loL — Low-Level Output Current - mA
Figure 8 Figure 9
DRIVER
DIFFERENTIAL OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
4 T T
Vee=5V
35 Ta = 25°C
> ~ 8
§ 3 \\\
S N
5 25 \\
g N
3, N
B
g
s 1.5
E
(=)
1 1
8 \
= 0.5 \

0
0O 10 20 30 40 50 60 70 80 90 100
lp — Output Current — mA

Figure 10
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A ~ SEPTEMBER 1995 — REVISED NOVEMBER 19385

TYPICAL CHARACTERISTICS

RECEIVER RECEIVER
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
Vs vS
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
> R *M Vee=5V
- cc=
45 ?9;§iy 4.5} Vip =200 mV
> A= > IoH = —440 pA
g g ¢
% 35 % 3.5
T s NN T s
-1 N 2
g 25 k é 2.5
- . v =525V 1
: 5 \\\o/ ce :
| ‘ - Ve =5V -
= £
£ 15[ vee=a75V N\ £ 15
1 ; k 1 1
x N T
<] o
= 05 \\t\\ = 05
o N o
0 -5 —10 -15 -20 -25 -30 —35 ~40 -45 —50 —-40 -20 O 20 40 60 80 100 120
loH — High-Level Output Current — mA TA - Free-Air Temperature — °C
Figure 11 Figure 12
RECEIVER RECEIVER
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs VS
LOW-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE
06 T 06 1 T
Vee=5V / Vee=5V
Ta = 25°C / Vip = —200 mV
> 05 - > o5} loL=8mA
) &
s 2
£ o4 £ o4
2 3
5 5 [ ——
S o3 A © o3
o / ®
H / 2
-l ]
2 02 2 02
- / -
| |
- P |
L 0.4 2 0.4
0 (]
] 5 10 15 20 25 30 -40 -20 0 20 40 60 80 100 120
IoL — Low-Level Output Current - mA TA — Free-Air Temperature - °C
Figure 13 Figure 14
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SN75276
FAIL-SAFE DIFFERENTIAL BUS TRANSCEIVER

SLLS212A- SEPTEMBER 1995 — REVISED NOVEMBER 1995
e —

L __
TYPICAL CHARACTERISTICS
RECEIVER RECEIVER
OUTPUT VOLTAGE OUTPUT VOLTAGE
vSs vSs
ENABLE VOLTAGE ENABLE VOLTAGE
*Mvipeo2v | ® ! ' Vip=-0.2V
ID =0 Vec =525V ID=="2
Load = 8 k{2 to GND cc Load = 1 kQ to Voo
Ta=25C 5 ! 1 L Ta=25C
4 Vee = 5.25 V—— ! L |
S > Vee=475V Ny gy
2 Vec=5V . s 4
g 3 cc=>¥ ] Vee =475V 8
< 2 s
g g
3 2 3
1 ! 2
2 2
1 1
0 0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
V| - Enable Voltage — V V| — Enable Voltage — V
Figure 15 Figure 16
APPLICATION INFORMATION
SN75276 SN75276
4 ¢ QG

o L 4
% RT Rt

SN — | L.

Up to 32
Unit Loads
o o

Figure 17. Typical Application Circuit

=

NOTE A: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as
possible (Rt = Zq).
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SN75276
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SLLS212A - SEPTEMBER 1995 — REVISED NOVEMBER 1995
I ]
MECHANICAL INFORMATION
D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN
T s 14 16
DIM
0.020 (0,51)
'47 0.010 (0,25) 0.197 | 0.344 | 0.394
‘.’ 0.014 (0,35) | $-| @ ] A MAX (5,00) (8,75) (10,00)
14
0.189 0.337 0.386
H H H Q H H H T A MIN (4.80) | (8.55) | (9.80)
0.244 (6,20)
0.228 (5,80)
0.157 (4,00) 0.008 (0 20) NOM
0.150 (3,81)

v

Gage Plane

TEPEOED

W

0.010 (0,25)

0°-8 0.044 (1,12)

0.016 (0,40)

o MU PIEIP I 3 Seating Plane y (\/)
0069 (175 wax °°1°(°25)]

0.004 (0,10)

4040047/ B10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion, not exceed 0.006 (0,15).
D. Four center pins are connected to die mount pad.

E

. Falls within JEDEC MS-012
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SLLS212A - SEPTEMBER 1995 — REVISED NOVEMBER 1995
" ——————————

MECHANICAL INFORMATION

P (R-PDIP-T8) PLASTIC DUAL-IN-LINE PACKAGE

0.400 (10,60)
0.355 (9,02)
8 5
L
0.260 (6,60)
0.240 (6,10)
o

.
0.070 (1,78) MAX

0.310 (7,87
0.020 (0,51) MIN — 0.290 27 37;
0.200 (5,08) MAX
Y ¢ Seating Plane

* 0.125 (3,18) MIN

0.100 (2,54) \‘/ 0°-15°

0.021 (0,53) 0,010 (0.25
e 0015(038)I$I 0025 @ 0.010 (0,25) NOM

4040082/B 10/94

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001
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