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Dual EIA-422/423 Transceivers

The MC34050/51 are dual transceivers which comply with EIA Standards
EIA-422 (Balanced line) and EIA-423 (Unbalanced line). Each device
contains two drivers and two receivers.

The MC34050 has a DRIVER ENABLE (for both drivers) and a
RECEIVER ENABLE (for both receivers). Connecting the two ENABLES
together provides Driver—to—Receiver switching from a single line.

The MC34051 has a DRIVER ENABLE for each driver. The two receivers
are permanently enabled.

The Driver inputs, Receiver outputs, and Enable inputs are 74LS TTL
compatible.

* Two Independent Drivers and Receivers Per Package

* 3-State Outputs

¢ Single 5.0 V Supply

® Internal Hysteresis (50 mV Typical) on Receivers

* Receivers Provide Fail-Safe Function. Output Stays High if Inputs are

Open, Shorted (floating), or Terminated (floating)
® Receivers May Be Used in EIA-422 or 423 Systems

* Drivers Meet Full EIA—422 Standards

Order this document by MC34050/D
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PIN CONNECTIONS

(O
REC1 In- [T} [16] Ve
REC1 In+ [2] [15] DRLIn
Receiver Block Diagram REC1 Out [3] [14] DR1 Out
REC EN II-C1:>—0 [13] DRI Out
Diff. Inputs REC ENABLE (MC34050 Only) REC2 Out [5] [12] DREN
REC2 In+ [ [11] DR2 Out
REC2 In- [T} [10] DR2 Out
Level GND DR2In
Translator O-0 Output E E
(MC34050)
(O
REC1 In- [T} b [ T6] Vee
Driver Block Diagram RECL I+ [Z] [T5] DR1In
REC1 out (3] [TZ] DR1 Out
Data ZC O Inverting DR1EN 4] (T3] DR1Out
Input ] Outputs REC2 Out (5] [T7] DR2EN
O O Noninverting REC2 In+ lz p m DR2 Out
Driver Enable O—D— REC2 In- [T [10] DR2 Out
GND [E] 9] DR2In
(MC34051)
RDERING INFORMATION
TRUTH TABLE © G 0 o
- - Operating
Driver Receiver Device Temperature Range Package
Data | EN [ Inv. Out | Noninv. Out Input EN | Output MC34050D SO-16
L H H L > + 0.2 V Diff. L H MC34050P TA = 0° to +70°C Plastic DIP
H H L H < _—0.2VDiff. | L L MC34051P Plastic DIP
X | L z z X H z MC34051D SO-16
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MAXIMUM RATINGS

MC34050 MC34051

Rating Value Units
Power Supply Voltage (Vcc) 7.0 Vdc
Input Common Mode Voltage (Receivers) =25 Vdc
Input Differential Voltage (Receivers) +[25 Vdc
Output Sink Current (Receivers) 50 mA
Enable Input Voltage (Drivers and Receivers) 5.5 Vdc
Input Voltage (Drivers) 5.5 Vdc
Applied Output Voltage (3—State mode) — Receivers -1.0to+7.0 Vdc
Applied Output Voltage (3—State mode) — Drivers -1.0to+7.0 Vdc
Junction Temperature —65to0 +150 °C
Storage Temperature —65to +150 °C

Devices should not be operated at these values.

The “Recommended Operating Limits” provide for actual device operation.

RECOMMENDED OPERATING LIMITS

Characteristic Min Typ Max Unit
Power Supply Voltage +4.75 +5.0 +5.25 Vdc
Input Common Mode Voltage (Receivers) -7.0 - +7.0 Vdc
Input Differential Voltage (Receivers) -6.0 - +6.0 Vdc
Enable Input Voltage (Drivers and Receivers) 0 - +5.25 Vdc
Input Voltage (Drivers) 0 - +5.25 Vdc
Ambient Temperature Range 0 - +70 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise noted, specifications apply for 4.75 < Vcc < 5.25V, and 0°Cx Tp < 70°C).

Characteristic Symbol Min Max Unit
DRIVERS
Input Voltage — Low VILD - 0.8 Vdc
Input Voltage — High VIHD 2.0 - Vdc
Input Current @ V|_=0.4V LD —-360 - HA
Input Current @ Vi =2.7V lIHD - +20 HA
VIH=5.25V - +100
Input Clamp Voltage (Ijx = —18 mA) VIKD -15 - Vdc
Output Voltage — Low (o = 20 mA) VoLD - 0.5 Vdc
Output Voltage — High (IoH = —20 mA) VOHD 25 - Vdc
Output Offset Voltage Difference (Note 1) VosD -0.4 +0.4 Vdc
Output Differential Voltage (Note 1) VT 2.0 - Vdc
Output Differential Voltage Difference (Note 1) VTD -0.4 +0.4 Vdc
Short Circuit Current (Vcc = 5.25 V) losD -150 -30 mA
(From High Output, Note 2)
Output Leakage Current — Hi-Z State lozD HA
(Vout = 0.5V, DREN =0.8V) -100 +100
(Vout = 2.7V,DREN =0.8V) -100 +100
Output Leakage — Power Off l0(off) HA
(Mout =—-0.25V,Vcc=0V) —-100 -
(Vout = 6.0V,Vcc=0V) - +100

NOTES: 1. See EIA Standard EIA-422 and Figure 1 for exact test conditions.
2. Only one output in a package should be shorted at a time, for no longer than 1 second.
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ELECTRICAL CHARACTERISTICS (Unless otherwise noted, specifications apply for 4.75 < Vcc < 5.25V, and 0°Cx Tp < 70°C).

Characteristic Symbol Min Typ Max Unit
RECEIVERS
Differential Input Threshold Voltage (Note 3) VTHR Vdc
(-7.0V < V|cMm < 7.0, VoutZ= 2.7 V) - - +0.2
(-7.0V < V|cMm < 7.0, Vgut < 0.45V) -0.2 - -
Input Bias Current IIBR mA
(0 <Wcc <B.25V,Vjph=15V) - - +2.3
(0 =lVcc <B.25V, Vi =-15V) -2.8 - -
Input Balance and Output Level Vdc
(=70 =V|cm =Z.0V)
(ViD= 0.4V, g =-400 pA) VOHR 2.7 - -
(ViD=-0.4V,Ip=8.0mA) VOLR - - 0.45
Output Leakage Current — 3—State (Pin 4 = 2.0 V, MC34050 only) lozr HA
(ViD=3.0V,Vp=04YV) —-100 - +100
(ViDp=-3.0V,Vp=24V) -100 - +100
Output Short Circuit Current (Note 2, Vcc = 5.25 V) lIOSR -85 - -15 mA
(VIp = 3.0V, MC34050 Pin4=0.4V,Vp =0V)
ENABLES
Input Voltage — Low VILE - - 0.8 Vdc
Input Voltage — High VIHE 2.0 - - Vdc
Input Current @ V|_= 0.4 V (Receiver EN) lILER -100 - - HA
(Driver EN) lILED -360 - -
Input Current @ V|q =2.7 V IIHE - - +20 HA
VIH=5.25V - - +100
Input Clamp Voltage (| = —18 mA) VIKE -15 - - Vdc
POWER SUPPLY
Power Supply Current @ Vcc =5.25 V Icc - 55 80 mA

NOTES: 2. Only one output in a package should be shorted at a time, for no longer than 1 second.
3. Differential input threshold voltage and guaranteed output levels are done simultaneously for worst case.

DRIVER SWITCHING CHARACTERISTICS (Vcc =5.0V, Tp = 25°C, see Figure 2).

Characteristic Symbol Min Typ Max Unit

Propagation Delay ns
Data Input to Output High—to—Low tPHLD - - 20
Data Input to Output Low—to—High tPLHD - - 20
Output Skew (OtpH — tp yCeach driver) tSKD - - 8

Enable Input to Output

CL=10pF R_=75Qto Gnd tPHZD - - 30
CL=10pF R_.=180Qto Vcc tPLZD - - 35
CL=30pF R_=75Qto Gnd tPZHD — — 40
CL=30pF R_L=180Qto Vcc tpzLD — - 45

Maximum Data Input Transition Time (10% to 90%) tTRD - 50 - ns

RECEIVER SWITCHING CHARACTERISTICS (Vcc =5.0V, Ta = 25°C, see Figure 3).

Characteristic Symbol Min Typ Max Unit

Propagation Delay ns
Differential Input to Output — High—to—Low tPHLR - - 30
Differential Input to Output — Low—to—High tPLHR - - 30
Enable Input — Output Low to 3—State tPLZR - - 35
Enable Input — Output High to 3—State tPHZR - - 35
Enable Input — Output 3-State to High MC34050 Only tpZHR - - 30
Enable Input — Output 3—State to Low tpZLR - - 30
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Figure 1. Driver Output Test Circuit
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Vosp = [Yos - Vod ]

50 Q, 1%
Vip=30V = —
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Figure 2. Driver Switching Test Circuits

30V
°—Dj o
30V —
input _71 13V 3( 13V

Scope 180Q —» PLHD —>| IPHLD

Al

50O Ouput  — tPHLD tPLHD |._

3.0 Vor GND

SG: 1.0 MHz, 50% duty cycle, tR, tg = 6.0 ns (10% to 90%)
R =75 Q to GND for tpzqp and tpzp, 180 Q to V¢ for tpz) p and tp zp;
C| =10 pF for tpyzp and tp| zp, 30 pF for tpzyp and tpz| p.

Figure 3. Receiver Switching Test Circuits

To Input _7L 15V 15V
» Scope
tPLHR |<— ——I tPHLR Id— Vo

Outout 7L 13V 13V
P VoL

30V—
0

Output tpzLR ’47 PL7R
1N916's \ bl |
or LSV 05V

S
equivalent oL ;
MC34050 Only

SG: 1.0 MHz, 50% duty cycle, tR, tg = 6.0 ns (10% to 90%)
Va=+15V fortpyz, tpzH; Va=-1.5V for tp 7, tpz .
S1, S2 closed for tpyz, tp| 7; S1 open, S2 closed for tpzp; S1 closed, S2 open for tpz| .
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Figure 4. Driver Input Characteristics

Figure 5. Driver Differential Output Characteristics
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INPUT CURRENT (mA)

INPUT CURRENT (mA)

OUTPUT VOLTAGE CHANGE (mV)

MC34050 MC34051

Figure 10. Receiver Input Characteristics

Figure 11. Enable Input Characteristics
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Figure 16. EIA-422 Application
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Figure 17. EIA—423 Application
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OUTLINE DIMENSIONS

D SUFFIX
PLASTIC PACKAGE
3 — R CASE 751B-05
=A-] (SO-16)

e — e — — — — ISSUE J NOTES:
1|Z| H H H H H H |:|_f T L ellhilzﬁr:flgwsANDTOLERANC|NGPERAN5|

2. CONTROLLING DIMENSION: MILLIMETER.
(D 8
H;T_ T;H H_H_d.H

G

3. DIMENSIONS A AND B DO NOT INCLUDE
(=T searng — — T
PLAN

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

l| $| 0.25 (0.010)(W | B @| PER SIDE.

P 8spL MOLD PROTRUSION.

5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES

MIN MAX MIN | MAX
9.80 | 10.00 | 0.386 | 0.393
3.80 4.00 | 0.150 | 0.157
135 175 | 0.054 | 0.068
0.35 049 | 0014 | 0.019
0.40 125 | 0.016 | 0.049

:U'sz‘—-o-noow)>|§

= 1.27BSC 0.050 BSC
E J 0.19 | 025 | 0.008 | 0.009
0.10 | 025 | 0.004 | 0.009
D 16pL 0o 791 o°] 7°
580 | 620 | 0.220 | 0244
|$| 0.25 (0-010)@|T| B® | A@| 025 | 050 | 0010 | 0,019
P SUFFIX
“A— PLASTIC PACKAGE NOTES:
[=A—] CASE 648-08 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982.
1[;”“' il Wkl ':I ISSUER 2. CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

5. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS

le— g —>

0.008 | 0.015 021 0.38
0.110 | 0.130 2.80 3.30
0.295 | 0.305 7.50 7.74

0° 10° 0° 10°
0.020 | 0.040 051 101

D 16 PL

| DIM| MIN MAX MIN | MAX
-— | —>| A | 0740 | 0.770 | 18.80 | 19.55
B | 0.250 | 0.270 6.35 6.85
C | 0145 | 0175 3.69 4.44
D | 0.015 | 0.021 0.39 0.53
SEATING \ F | 0.040 0.70 1.02 177
PLANE G 0.100BSC 2.54 BSC
H 0.050 BSC 1.27BSC
3 | M J
K
L
M
S
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Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
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