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AM26LS30
Dual Differential RS-422 Party Line/Quad Single Ended RS-423 Line Driver

The AM26LS30 is a line driver designed for digital data transmission. A mode control input provides
a choice of operation either as two differential line drivers which meet all the requirements of EIA
Standard RS-422 or four independent single-ended RS-423 line drivers.

In the differential mode the outputs have individual three-state controls. In the hi-impedance state
these outputs will not clamp the line over a common mode transmission line voltage of +10 V. A
typical full duplex system would be the AM26LS30 differential line driver and up to twelve AM26LS32
line receivers or an AM26LS32 line receiver and up to thirty-two AM26LS30 differential drivers.
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based on product characterization, design, simulation, or sample testing.

FOR REFERENCE ONLY

© 2018 Rochester Electronics, LLC. All Rights Reserved 06152018 To learn more, please visit www.rocelec.com




I
Am26LS30

Dual Differential RS-422 Party Line/Quad Single Ended RS-423

Line Driver

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Dual RS-422 line driver or quad RS-423 line
driver

H Driver outputs do not clamp line with power off
or in hi-impedance state

B Independent output control in the differential
mode

B Low lcc and lee power consumption
RS-422 differential mode; 35 mWidriver typ.
RS-423 single-ended mode; 26 mW/driver typ.

B Individual slew rate control for each output

B 50 Q transmission line drive capability (RS-422
into virtual ground)

# Low current PNP inputs compatible with TTL,
MOS and CMOS

B High capacitive load drive capability
Exact replacement for DS16/3691
B Advanced low power Schottky processing

GENERAL DESCRIPTION

The Am26LS30 is a line driver designed for digital data
transmission. A mode control input provides a choice of
operation either as two ditferential line drivers which
meet all of the requirements of EIA Standard RS-422 or
four independent single-ended RS-423 line drivers.

In the differential mode the outputs have individual
three-state controls. In the hi-impedance state these
outputs will not clamp the line over a common mode
transmission line voltage of +10 V. A typical full duplex
system would be the Am26LS30 differential line driver

and up to twelve Am26LS32 line receivers or a
Am26L.S32 line receiver and up to thirty-two Am26LS30
differential drivers.

A slew rate control pin allows the use of an external ca-
pacitor to control slew rate for suppression of near end
cross talk to receivers in the cable.

The Am26LS30 is consiructed using Advanced Low
Power Schottky processing.

BLOCK DIAGRAM

Logic for Am26LS30 with
Mode Control HIGH (RS-423)

Logic for Am26LS30 with
Mode Control LOW (RS-422)

C SR Control A
Input A Output A ENABL SR Control A
/ Qutput A
(—— SR Control B Input A Output B
Input B / Output B SR Control B
SR Control C SR Control C
\E EEin Qutput C
Input C / Output C g Qutput D
SR Control D SR Control D
. | ENABLEC
Input D Qutput D
apt / e VCC
Ground
Vee VEE Mode Control
Ground
VEE Mode Control
04600-C001A 04600-002A
Publications 04600  Rev. B Amendmant

4-14

Issue Date: May 1991




AMD a

RELATED AMD PRODUCTS

Part No. Description

26LS29 Quad Three-State Single Ended RS-423 Line Driver
26LS32 Quad Differential Line Receiver

26L.S33 Quad Differential Line Receiver

CONNECTION DIAGRAMS
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of:

AM26LS30 P C B

L OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

TEMPERATURE RANGE
C = Commercial (0 to +70°C)

PACKAGE TYPE
P = 16-Pin Plastic DIP {PD 0186)
D = 16-Pin Ceramic DIP (CD 016)

SPEED OPTION
Not Applicable
DEVICE NUMBER/DESCRIPTION
Am26LS30
Dual Differential RS-#22 Party Line/Quad
Single Ended RS-423 Line Driver
Valid Combinations Valid Combinations
PC. PCB Valid Combinations list configurations planned tobe
AM26LS30 DG DCB supported in volume for this device. Consult the lo-
: cal AMD sales office to confirm availability of specific

valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD's standard military grade products.

4-16 AmM26LS30
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MILITARY ORDERING INFORMATION
Standard Military Drawing (SMD)/DESC Products
AMD products for Aerospace and Defense applications are available in several packages and operating ranges. Standard

Military Drawing (SMD)/DESC products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combi-
nation) for SMD/DESC products is formed by a combination of:

5962-86721 01 _E_ A
L— LEAD FINISH
A = Solder Dip
CASE OUTLINE

E = 16-Pin Cerdip (CD 016)
F = 16-Pin Ceramic Flatpack (CF 016)
2 = 20-Pin Leadless Chip Carrier (CL 020)

MILTARY DEVICE TYPE
01= AM26LS30

MILITARY DRAWING PART NUMBER/DESCRIPTION
5962-86720101

Valid Combinations Valid Combinations
Valid Combinations list configurations planned
5962-8672101 I EA. FA, 2A to be supported in volume for this device. Con-

sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11,

Am26LS30 4-17
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MILITARY ORDERING INFORMATION
APL Products
AMD products for Aerospace and Defense applications are available in several ackages and operating ranges. APL (Approved

Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed
by a combination of:

AM26LS30 /B E A

—L— LEAD FINISH

A = Hot Solder Dip

PACKAGE TYPE
E = 16-Pin Ceramic DIP (CD 016)
F = 16-Pin Ceramic Flatpack (CF 016)

2 = 20-Pin Leadless Chip Carrier (CL 020)
DEVICE CLASS
/B = Class B
SPEED OPTION
Not Applicable
DEVICE NUMBER/DESCRIPTION
Am26LS30 -
Dual Differential RS-422 Party Line/Quad Single
Ended RS-423 Line Driver
Valid Combinations Valid Combinations
Valid Combinations list configurations planned
AM26LS30 /BEA, /BFA, /B2A to be supported in volume for this device. Con-

sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7, 8,910, 11.
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Am26LS30 FUNCTION TABLE
Inputs Outputs
Mode A(D) B(C) A(D) B(C)

0 0 0 0 1

0 0 1 Z Zz

0 1 0 1 0

0 1 1 Z zZ

1 0 0 0 0

1 0 1 0 1

1 1 0 1 0

1 1 1 1 1

TYPICAL APPLICATION
Fal
RTS H ém
v
Am26LS30 Am26LS30 Am26LS30
Twisted Pair
1
Data Data Data
Three-State Three-State ) Three-State
Enable Enable Enable
AAA AAA +
Yy Yy M
Data Data Data
Enablel b Enable o Enable
Am26LS32 Am26LS32 Am26LS32
04600-005A
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature Range -65 to +150°C
Supply Voltage
V+ 7.0V
V- 7.0V
Power Dissipation 600 mW
Input Voltage -1.5t0 +15.0V
Output Voltage (Power Off} +15V

Lead Soldering Temperature (10 seconds) 300°C
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial {C) Devices

Temperature 0to +70°C
Supply Voltage (Vcc) +4.75V 1o +5.25V
Supply Voltage (Vee) RS422 GND

Supply Voltage (Vee) RS423 —4.75V1to-525V

Military (M) Devices
Temperature 55 to +125°C
Supply Voltage (Vcc) +45Vto+55V

GND
—-4.75Vto-525V

Supply Voltage (Vee) RS422
Supply Voltage (Vee) RS423

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges unless otherwise specified
EIA RS-422 Connection, Mode Voltage <0.8 V, Vcc = +4.75 V to +5.5 V, Vee = GND

Parameter Typ.

Symbol |Parameter Description Test Conditions (Note 3} Min. [(Note 1)| Max. | Unit
Vo Differential Output Voltage, RL=ce ViN=2.0V 3.6 6.0 V
Vo Va, B Vin=0.8V -3.6 -6.0
V_T Differential Output Voltage, Ru=100Q Vin=2.0V 2.0 2.4 v
VT Va, B Vin=0.8V -2.0 —2.4

Vos, Vos | Common Mode Offset Voltage| RL = 100 Q 25 30 | Vv

IVrl-[V| |Difference in Differential RL=100Q 0005 | 04 | Vv

Qutput Voltage
[Vos|-|Vos| | Difference in Common Mode | Ri =100 Q 0.005| 04 | V
Offset Volitage
Vss V=Vl RL =100 Q 40 | 48 v
Vemr Output Voltage Common VEmRBLE =24V +10 v
Mode Range
Ixa Vemr =10V 100
o Qutput Leakage Current Vee=0V Von——10V 7100 HA
lox Oft State (High Impedance) Ve = Max. Vemr=10V 100 WA
Output Current Vemr=-10V -100
Isa, Iss | Output Short Circuit Current | Vce = Max. Voa=6.0V 20 80 150
Vin=24V Vos=0V -20 -80 -150 mA
Vee = Max. Voa=0V -20 -80 -150 mA
V=04V Vos=6.0V 20 80 150
lec Supply Current Vin= .4V, Vcc = Max. 18 30 | mA
ViH High Level Input Voltage 2.0 v
ViL Low Level Input Voltage 0.8 v
[T High Level Input Current Vee = Max. Vin=24V 40
Vin=15V 100 WA
i Low Level Input Current Vce = Max. Vin=0.4V -30 ~200 | pA
Vic Input Clamp Voltage Vee = Min. lin=-12 mA -15| V
4-20 Am26LS30
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DC CHARACTERISTICS over operating ranges unless otherwise specified
EIA RS-423 Connection, Mode Voltage 2 2.0 V

Parameter Typ.

Symbol |Parameter Description Test Conditions (Note 4) Min. |(Note 1) Max. | Unit
Vo Ou Volt RL = == (Note 3) Vin=24V 4.0 4.4 6.0 v
o tput Voltage [Vec|=|Veel=475V |Vm=04V | —40 | —44 | 6.0
‘V_T Output Voltage (Note 7) RL=450Q ViN=24V 3.6 4.1 v
V1 |Veel=|VEe|=4.75V | ViIN=0.4V -36 | 4.1

[V1|-[V1] |Output Unbalance (Note 7) |[Vce|=|Vee|=4.75 V, RL = 450 Q 0.02 0.4 v
Ix + Vo=6.0V 100

Qutput Leakage Power Off “VEE=0V HA
Ix— Hiput Heatage T vee = Vee = 0 Vo=-60V -100
Is + Vo=V Vw=24V | —20 | -80 | -150
Output Short Circuit Current|{Vcc|=|Vee|=Max. mA
Is— (Note 5) Vin=0.4V 20 80 150
IsLew Slew Control Current VsLew = VEE ViN=27V -230 HA
lec Positive Supply Current Vin= 0.4V, RL = =,|Vccl=|Vee|=Max. 18 30 mA
lee Negative Supply Current Vin= 0.4V, RL = ,|Vcc|=|Vee|=Max. -10 -22 | mA
ViH High Level Input Voltage Note 6 20 v
ViL Low Level Input Voltage Note 6 0.8 \
I High Level Input Current =24 V., [Veel=|Vee|=Max. 40 1A
Vin=15V,Vecc =55V, VeEe =-5.0V 100
I Low Level Input Current Vin = 0.4 V, |Vce|=|Vee|=Max. -30 | —200 | pA
Vic input Clamp Voltage In = =12 mA, Vcc = Min., Vee = Max. -15] V
Notes:

A

Typical limits are at Vcc = 5.0 V, VEE = -5.0 V, 25°C ambient and maximum loading.
Symbols and definitions correspond to EIA RS-423 where applicable.

Output voltage is +3.9 V minimum and =3.9 V minimum at =55°C.

RL connected between each output and its complement.

Not more than one output should be shorted at a time. Duration of the shon circuit test should not exceed one second.
Input thresholds are tested during DC tests and may be done in combination with testing of other DC parameters.
This parameter is tested by forcing an equivalent current.

Am26LS30
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PERFORMANCE CURVE
Slew Rate (Rise or Fall Time)
Versus External Capacitor
1k
r.
100 7 /
,41
Slew Rate — psec /‘?—
v
Y
10 / ra
pd
1 r
10 100 1k 10k
Capacitance — pF 04600-006A
SWITCHING CHARACTERISTICS
EIA RS-422 Connection, Vce = 5.0 V, Vee = GND, Mode = 0.4 V, Ta= 25°C
Parameter
Symbol | Parameter Description Test Conditions Min. Typ. | Max. | Unit
tr Differential Output Rise Time | Fig. 2, Ru =100 Q, Ci = 500 pF 120 200 | ns
ti Differential Output Fall Time Fig. 2, RL =100 Q, CL = 500 pF 120 200 | ns

tPDH Qutput Propagation Delay Fig. 2, AL =100 Q, CL = 500 pF 120 200 | ns

teoL Quiput Propagation Delay Fig. 2, Ru= 100 Q, C. = 500 pF 120 200 | ns

Lz RL= 100 Q, Ct = 500 pF, 180 300

bz Output Enable to Output Co-0pF. 7.3 200 1 300} s

ut En

tz RL= 100 £, CL = 500 pF, 200 | 300

tzH Cc=0pF, Fig.3 180 300
4-22 Am26LS30



AMD n

SWITCHING CHARACTERISTICS (Continued)
EIA RS-422 Connection, Vcc = 4.5 V10 5.5 V, Vee = GND, Mode = 0.4 V, Ta= 55°C 10 125°C

Parameter
Symbol | Parameter Description Test Conditions Min. | Typ. | Max. | Unit
tr Differential Qutput Rise Time | RL = 100 Q, CL = 500 pF 300 ns
see Rise Time Control for RS-422
ti Differential Output Fall Time | RL =100 Q, CL =500 pF 300 | ns
see Rise Time Control for RS-422
tPOH QOutput Propagation Delay RL =100 ©, CL =500 pF 300 | ns
see Rise Time Control for RS-422
teoL Output Propagation Delay Ru= 100 @, CL = 500 pF 300 | ns
see Rise Time Control for RS-422
Lz RL= 100 Q, CL = 500 pF, Cc = 0 pF 400 ns
see Rise Time Control for RS-422
thz Ru= 100 ©, CL = 500 pF, Cc = 0 pF 400 ns
see Rise Time Control for RS-422
Qutput Enable to Output
1z Ru= 100 €, CL =500 pF, Cc = 0 pF 400 | ns
see Rise Time Control for RS-422
tzu RL= 100, CL =500 pF, Cc =0 pF 400 | ns
see Rise Time Control for RS-422
SWITCHING CHARACTERISTICS
EIA RS-423 Connection, Vcc = 5.0 V, Vee =—5.0 V, Mode = 2.4 V, Ta= 25°C
Parameter
Symbol | Parameter Description |Test Conditions Min. Typ. | Max. | Unit
tr Rise Time Fig. 1, Ru = 450 Q, Cc =50 pF 3.0 us
Ci =500 pF Cc=0 120 300 | ns
ti Fall Time Fig. 1, Ru = 450 Q, Cc =50 pF 3.0 ps
CL =500 pF Cc=0 120 300 [ ns
Src Slew Rate Coefficient Fig. 1, RL = 450 Q, CL = 500 pF .06 us/pF
tPOH Qutput Propagation Delay |Fig. 1, R = 450 Q, Ci = 500 pF, Cc = 0 180 300 ns
troL Qutput Propagation Delay [Fig. 1, RL=450Q, CL =500 pF,Cc =0 180 300 ns
ElA RS-423 Connection, Vec =4.75V1t0 55V, Vee =—4.75Vto -5.5V, Mode =24V,
Ta=-55°C to 125°C
Parameter
Symbol | Parameter Description | Test Conditions Min. | Typ. | Max. | Unit
tr Rise Time RL = 450 Q, CL =500 pF, Cc = 0 pF 450 | ns
see Rise Time Control for RS-423
tf Fall Time Rt = 450 Q, CL = 500 pF, Cc = 0 pF 450 | ns
see Rise Time Control for RS-423
teoH Output Propagation RL =450 Q, CL =500 pF, Cc = 0pF 450 | ns
Delay see Rise Time Control for RS-423
troL Qutput Propagation Ru =450 Q, CL=500pF, Cc = 0pF 450 ns
Delay see Rise Time Control for RS-423
Am26LS30 4-23



AMD a
Am26LS30 EQUIVALENT CIRCUIT

y (6] C Input
3 B Input

Rs EE
Vee
L 2ampu 16 A Slew 8
(710 Input > (13) B Slew
{12) C Slew
(8] D Slew
04600-007A
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KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady
May Will Be
Change Changing
fromHtoL fromHto L
May Will Be
Change Changing
fromLtoH fromLtoH
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
Apply Line is High

Impedance
"Off” State

KS000010

EIA RS-423 CONNECTION

Switching Test Circuit
(Mode Control = 0)

17 7 s
Vec=— Cc
2l | Ts00f
Input © 0 Qutput

RL

| 500 pF I 450 Q

L — 04600-008A

Input %<10ns
oV
0.9 Vss I 0.9 Vss
Qutput v \
0.1 Vssj ic's -+ 0.1Vss
_-Ilr"_ — tile— 04600-009A

Figure 1. Rise Time Control for RS-423
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RS-422 CONNECTION

Switching Test Circuit
(Mode Control = 0)
lr -
Vcc‘——l |15 A
| | ol 3n
2 CL

Input <1000
| | 500 pF I - Scope
5 14 )

‘[-_ | | \ Output

8| | “TEK CTR

v Current Transfer

= L _Dir I or Equivalent
04600-010A

Rise Time Control for RS-422

tr<10ns tr<10ns
—————————— 30V
Input 1.5V 1.5V
oV
tPOL tPOL
9 VssmAL .9 VssAL
‘ =
QOutput Avg- VssiAL Avg.
1 VssiRL H 1 VssiAL
_‘I tef— — tlL—
04600-011A

Figure 2.
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RS-422 CONNECTION (Continued)

Switching Test Circuit
(Mode Control = 0)

1
VCC-—— &
Input A o—-3 - l d
CL 2R
Input B o——
5 B | 3 Scope
| \ Output
8 *‘TEK CTR
Vee | DUT Current Transfer

or Equivalent

04600-012A

Switching Test Waveform

/ 3V
\ Input B

ot

g

— |-— tPHZ —= tPzH
(Input A HIGH) 0.9 VssRL j
— tpiz Output —m| tp2L 0.3 VssAL
(Input A LOW)
0.1 VssAL 0.5 VssiRL
04600-013A

*Current probe is the easiest way to display a differential waveform

Figure 3. Three-State Delays
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