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Am26LS38 e Advanced
. ) \ . Micro
Quad Differential Backp‘l\iang Transceiver Devices
LA
DISTINCTIVE CHARACTE 'ﬁICS
H 10 Mb data rate /\\ o W Driver register and receiver latch with register
B 0.45V DC noise ma din bypass mode
m Biasing line terr ma;]ons allow low volitage ® Driver output short-circuit protected to Vcc
swing while In aining high noise margin limits

B Pair delay 55'n§ maximum B Outputs disabled during power-up and down
] Con(ro@nriver skew to minimize noise W Three-state receiver outputs maintain Hi-Z

N o during power-up and down and over Vcc range
GENERAL DESCRIPTION
The Am26LS38 is a high performance backplane trans- backplane can have up to 24 receiver unit loads in a
Teiv rdesigned to integrate Schottky TTL performance, party-line, wired-OR logic configuration, with a guaran-
high noise immunity and wired logic capability into a low teed fail-safe state, and operates from a single 5 V
cost differential backplane structure. The resulting power supply.
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CONNECTION DIAGRAM
Top View
DIP
RLE[] 1* 24 ] vec
OE[] 2 231 BE
pia{l] 3 22[] 8A
poA[]4 21[1BA
DB[]s 20 ] BB
poB[] e 19[] BB
oicl]7 18{] sC .
poc[]8 17[18C
DID[] 9 16 [] BD
pob [] 10 15 [] 8D
s 141 EN
GND [ 12 13[]cp
02163-002C
Note:
Pin 1 is marked for orientation.
SYSTEM CONFIGURATION DIAGRAM
Vi=Vcc=45V
-
| peten = r—1T"
| RS
| HhAH—
Dli | E |
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| ]
I < I Transmission
I i | Network
I -
DO -

Bus Termination
I10f4
| Am261538
Transceiver
LSections
————————— 02163-003C

4-76 Am26L.S38



AMD l.“

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:

o

AM26LS38 _ D C B

L OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

PACKAGE TYPE
D = 24-Pin Ceramic DIP (CD3024)
S = 24-Pin Small Outline (SO 024)

SPEED OPTION
Not Applicable

DEVICE NUMBER/DESCRIPTION
Am26LS38
Quad Differential Backplane Transceiver

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to be
AM26L.S38 DC, DCB, SC 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.

Am26LS38 4-717
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PIN DESCRIPTION

Pin No. | Name 1/O | Description
22,20 | BA, BB, 11O | Paired open emitter (Bi)/ open collector (B)) driver outputs and receiver inputs. The
18, 16, | BC, BD driver outputs are either simuttaneously active or simultaneously inactive. Inthe in-
21,19, 1_')' BA, active state (Dli= LOW) both drivers (Bi and Bi) are turned off and the voltage differ-
17,15 I_3_C ential representing the OFF state is determined by the line terminating resistor net-
BD (B) works. Inthe active state (Dli = HIGH}, both drivers are driven on and act to reverse
the voltage differential across the line to produce the ON state.
The open-emitter/open-collector outputs are always connected in a wried-OR
(or wired-AND) configuration. A driver is disabled by making its outputs inactive.

23 BE | Bus Enable operates to enable or disable all output drivers by making theminactive
when BE = HIGH and controlled by data input when BE = LOW.

13 CcP | | Clock Pulse input to the driver register enters data on the LOW-to-HIGH transition.

3,5,7, | DIA, DIB, | Data inputs each driver’s buffer or register. A HIGH input to Dli will result in an
9 DIC, active (ON) output. A LOW input will cause an inactive (OFF) output.
DID (D}
4,6,8 | DOA DOB| O | Receiverdata latch outputs. Aninactive bus {OFF state) will produce a LOW DOi
10 DOC, output and an active bus {ON state} will produce a HIGH DO output.
DOD {DO)

14 EN l Clock Enable for the driver registers. EN = LOW enables DI; data to be clocked into
the respective register. EN = HIGH acts to hold previous data in each register
regardiess of the state of CP.

2 OE I | Output Enable for the receiver latch output buffer. When OFEis LOW the outputs are
enabled. When OE is HIGH all receiver outputs are in the high impedance state.

1 RLE | | Receiver Latch Enable for the receiver latches. When RLE is HIGH the latches are
transparent. When RLE is LOW received data meeting the setup and hold
requirements relative to the HIGH-to-LOW transition of RLE will be stored.

11 S 1| Select input control for the drivers. When S is HIGH driver data from the registers
will be selected (Register Mode). When S is LOW (Buffer Mode) the drivers respond
10 the Dli inputs directly, bypassing the driver registers.

inputs Outputs
RLE|CP [EN|OE | S | BE| Di | B | B | Bi | B | DO i Function
H X X L L L L NA | NA L H L Driver buffer mode {loop test)
H X X L L L H I NA|NA | H L H
H| T L L H L L | NAJNA| L H L Driver register mode
H|T L L |H] L | H]|NA|NA|H L H
H X X L X H X L H | NA | NA L Receiver latch mode
H X X L X H X H L | NA | NA H
L X X L X H X X X X X | DOin-1 | Receiver in circulation
X X X H X H X X X X X 4 Receiver output in high
impedance state

H = HIGH

L = LOW

T = LOW-to-HIGH transition of clock

DOin-1 = Previous state of DO,

4 = High impedance

X = Don't care

NA = Not applicable

4-78 Am261L538
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FUNCTIONAL DESCRIPTION

The Am26LS38 represents a new approach in back-
plane transceiver design. Its unipolar differential signal-
ing scheme minimizes problems associated with
crosstalk and the loss of noise immunity due to common
mode voltage while providing high speed, party line and
wired logic capabilities.

A good ground system and shielding are the best meth-
ods for limiting noise on the backplane. Ground planes
can significantly reduce inductive ground voltage ring-
ing. Where multitayer PC backplane are not a reason-
able choice, a differential bus can be created using the
Am26L.S38 and twisted pair or any balanced transmis-
sion medium.

A backplane designed with an Am26LS38 has 3 main
elements; 1) a driver section, 2) a receiver seclion, 3)
and a controlled impedance differential line with a pre-
biasing line termination. The scheme for driver, re-
ceiver, and termination resistors is shown in Figure A.

System Operation
The system has two operational states.

1. Active — driver outputs on
2. Passive — driver outputs off

This 2-state (active/passive) operation makes passive
or wired logic functions possible. In the passive state,
the lines assume a known polarity and voltage (pre-bi-
ased bus). The passive bus stale may be assigned
either the false (wired-OR) or true {wired-AND) sense,
potentially reducing the number of backplane signal
lines.

The 2-state driver employs active pull-down (open col-
lector) and active pull-up (open emitter) output stages
(Figure A). When a driver is active, both output stages
turn on. This impresses a 0.5 V minimum voltage differ-
ential onthe bus, reversing the voltage across Rz. Inthe
passive mode both output stages are off. The voltage
levels and polarities return to the conditions set by the
pre-biasing resistive network. In either state the voltage
across the differential lines are symmetrical about
Vce/2. The system achieves high speeds because the

voltage levels required to change state are very close to-
gether.

The receiver is designed with a 50 mV threshold volt-
age. This low threshold level combined with a driver out-
put greater than 500 mV provides a high degree of toler-
ance to attenuation and reflection effects in the cable.
Receiver hysteresis provides differential noise immu-
nity. Without hysteresis, a small amount of noise around
the switching threshold could cause errors.

Propagation delay skew (teL — trun) is controlled. The
system allows up to 1.5 V of common mode voltage.

Terminating the Transmission Line or Bus

Common mode reflections in the line can be reduced
significantly by symmetrically terminating the bus. This
increases the tolerance to common mode noise. Cen-
tering the network at Vce/2 (R+ = Ra) further improves
the performance by causing all induced noise and re-
flections to appear as a common mode signal
(Figure B).

VT

Ri

Vio R
——
<>
Vac Rz Z RtH="2o

V20 o

Rs

= 02163-004C

Figure B. Termination Circuit
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Figure A. The Scheme for Driver, Receiver, and Termination Resistors

Afirst order approximation of resistor values may be de-
veloped by letting the ratio of R1 to Rz be 2:1, and the
Thevenin equivalent resistance of the termination equal
the characteristic impedance of the line (Zo).

Then:

1 Voo = Vr—P2—
(1) Voo =V 2 om,
2R1R2
2) Rrp = ——D2
@R = e R

From equation (1) and (2),

(@) Ry - VIRTH
2Voc
V1RTH

4) R2 = ——

(4) Rz V1-Voc

VT =5V, Voc=1.0V, and RtH = 90Q = Zo, we can de-
rive that Ry ~220Q2, R2 ~110Q.

Second order adjustments require attention to unit load-
ing factors (receiver differential input resistance is in
parallel with R2), transmission rates and a host of other
factors.

Data Path

Figure C shows the data path from one driver to another
receiver for one bit of the bus interface.

The transmit register or buffer and receiver latch are
configured to provide two modes of operation. The reg-
ister and latch can provide local storage for output and
input data. In the non-storage mode the buffer input to
the driver can be selected and the receiver can be wired
transparent. Incorporating storage on-chip provides im-
proved speed and lower package count without signifi-
cant penalty in the non-storage mode.

. Am26L.538
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Internal Bus

l I
cP Transmit Transmit
EN Register Buffer

I |

1
S
BE MUX
Driver Qutput
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External Bus
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]

|

1
IF——MWW——\

RLE Receive
OE Latch Receiver input
I_ Unit
Internal Bus 02163-006C
Figure C. The Data Path for One Bit of the Bus Interface
R R1
| N
Zo R2 % Ro % R2’
I b} l
R1 % % Rt
= = 02163-007C
Equivalent Circuit Recommended Termination
Termination Resistors and Equivalent Inpedance Equivalent Termination Versus DC Resistance
Zo Ri1 =Ry Rz = R’ Zo Ro
90Q 220Q 110Q 88.0Q2 44 .0Q
120Q 300Q 150Q 120.0Q 60.0Q

Minimum line Vo (differential voltage) = 0.5 V

Am26LS38 4-81



AMD a

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 7.0V
Common Mode Range 0to Vcc
Differential Mode Range (REC) 0to Vce
Logic Inputs 55V
Storage Temperature Range —-65to +150°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
Supply Voltage

0to +70°C
+475V1t0 4525V

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

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol |Parameter Description Test Conditions Min. Typ. Max. | Unit
Bus Driver OQutput
Vo Output Differentiat BE=tOW DI = HIGH
Voltage (Driver Active) Test Circuit #1 0.5 \J
VBi — Vi
Iss Qutput Current Dli = HIGH la -225 | -55 -115 A
fest Ciravit #2 1, w225 | 55 | +115 | ™
Isc Output Short Circuit Vec=55V 75 -150 | ~250 | mA
Current
Bus Receiver Input
VTH Differential Input Vem =010 Vce -50 +10 50 mv
Threshold Voltage Vout = VoL or VoH B "
Rin Input Resistance to GND 0 < Vee < Vee Max. 5.7 kQ
Rin Ditferential Input Resistance| 0 < Vcc < Vec Max. 8 11.4 kQ
Vos Center Voltage Test Circuit #3 Active and Passive 20 | Vec/2! 3.0 V'
[Vos|-|Vos| | Center Voltage Difference | Test Circuit #3 90 300 | mv
(Active vs Passive)
Non-Bus Input and Outputs
loH = =15 mA 2.4 3.4
VoH Output HIGH Voltage AVIN=+0.1V lon = —24 WA 50 33 v
v Output LOW Volt AV = 0.1V i, lo = 32 mA 05
o uipu olage W =—0-1V EOML, oL = 48 mA 05 | Vv
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0
Voltage for All Inputs
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 v
Voltage for All inputs
Data -275 | —400 | pA
I Input LOW Current Vin=0.4V | Control -065] 1.0 | mA
Clock —-065] -1.0 | mA
IH Input HIGH Current Vin=27V 0.1 +50 | pA
Isc Output Short Circuit Current| Vec =55V 75 -150 | -250 | mA
I Input Leakage Current VIN=55V 1 mA
Vic Input Clamp Voltage Iin=—-18 mA -0.75}| 1.2 \
Vo=24V +50
loz Leakage Current Passive [y 02y 50 HA
lec Power Supply Current BE, OF = HIGH 145 | mA
4-82 Am26LS38
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SWITCHING CHARACTERISTICS (Ta = +25°C, Vec = 5.0 V)

Parameter
Symbol |Parameter Description Test Conditions Min. | Typ. | Max. | Unit
toBA Dl to Bi/Bj Propagation |Active [BE=LOW Test Gircuit #1 7 10 ns
tosp | Delay Passive |S = LOW est Lireul 7 | 10
tcea CP to Bi/Bi Propagation |Active |BE=LOW o 105 | 16
- Test Circuit #1 ns
tcer | Delay Passive |S = HIGH est ireul 13 | 16
tpa BE to Bi/Bi Propagation |Active | DIy = HIGH 'T ¢ Gircuit #1 8.5 12 ns
. {
tp  |Delay Passive |g-LOW est Ll 4 8
ts Dli to Clock Setup Time 5 2.5
tH Dli to Clock Hold Time 2 0
is EN to Clock Setup Tlme BE- Low 8 4 ns
th EN to Clock Hold Time 0 -4
ts Bi/Bi to RLE Setup Time 5 2.5
tH Bi/Bi to RLE Hold Time 2 0.7
teLz/tPHz BE 10 DO: Disable i CL = 50 pF Test Circuit #4 20 ns
trLz/terz to DOi Disable Time CL-5pF  TestCircuit #4 13
1 17
L ___BE to DO Disable Time Test Circuit #4 ns
tpzH 17
__ o 11 13
P RLE 1o DO DE-LOW  Test Circuit #4 ns
tPHL 14 17
trx  |BiBito DO %E:Lgﬁ"' Test Gircuit #4 122 | 17 | ns
tPLH — . RLE = HIGH  Test Circuits n
i — S
vy BE to DO Propagation Delay OF = LOW #1 #4 15 25
tPLH S=LOW L
Dli to DO: (Buffer Mode) RLE-HIGH josLCirouits 18 | 25 | ns
tPHL OE=LOW ’
trLH S = HIGH N
CP to DO (Register Mode) RLE = HIGH oSt Cirouits 22 | 28 | ns
tPHL OE=LOW '
PW.___ | Ciock Pulse Width LOW 0] 3 ns
tPwH HIGH 10 5
tPwH RLE Pulse Width HIGH 10 6 ns
. Vec=5V Test Circuit #1
tSKEW Propagation Delay Skew CL = 50 pF +1 +5 ns
(teLr — teviL) Measurement Vce/2
Am26LS38 4-83
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SWITCHING CHARACTERISTICS over operating range uniess otherwise specified

Ta =010 +70°C
=5. +10%
Parameter Voc =S50V +10%
Symbo! | Parameter Description Test Conditions Min. Max. | Unit
1DBA Dl to Bi/ Bi Propagation Active | BE=LOW Test Circuit #1 12 ns
tosp Delay Passive | S = LOW 12
tcea CP to B/ Bi Propagation Active | BE=LOW Test Circuit #1 20 ns
tcep Delay Passive | S = HIGH 20
tea BE to B/ Bi Propagation Active | Dli = HIGH Test Circuit #1 17 ns
tre Delay Passive | S = LOW 12
ts Dli to Clock Setup Time 7
tH Dlito Clock Hold Time 3
is _EE to Clock Setup Time BE - LOW 10 ns
tH EN to Clock Hold Time 0
ts By Bi to RLE Setup Time 7
tH Bv Bi to RLE Hold Time 3
tpLz/t —_ = Test Circuit #4 17
PZPH2__| BE to DO Disable Time Cu = 50 pF : ns
teLzitPHZ CL=5pF Test Circuit #4 10
tezt — o 15
E to DOi Enable Time Test Circuit #4 ns
tPzH 15
tPLH — 15
RLE to DO OE = LOW Test Circuit #4 ns
tPHL 20
tPRX B/ B to DO gTLEE:LgIVc\;I‘H Test Circuit #4 21 ns
tPLH BE to DOi Propagation RLE = HIGH  Test Circuits 32 ns
tPHL Delay OE = LOW #1, 84
toLH S=LOW Test Circuits
Dii to DQi (Buffer Mode) RLE=HIGH #1,#4 30 ns
tPHL OE=LOW
toLh S = HIGH Test Circuits
CP 1o DO (Register Mode) RLE=HIGH  #1,#4 35 ns
tPHL OE = LOW
tewt 10
i Clock Pulse Width LOW ns
PWH HIGH 10
tpwH RLE Pulse Width HIGH 13 ns
i Vec =5V Test Circuit #1
tSKEW Propagation Delay Skew CL=50pF +7 ns
(tPLH — tPHL) Measurement Vce/2
4-84 Am26LS38




AMD n

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must Be Will Be
Steady Steady

May Will Be
Change Changing
fromHto L fromHto L
May Wilt Be
Change Changing
fromLtoH from L to H
Don't Care, Changing,
Any Change State
Permitted

Unknown
Does Not Center
Apply Line is High
Impedance
"Off” State
KS000010
RLE 45V
oF
BE oV
S
15V
Dli ; ( av
toBA b tDBP
Bi Vcc/r2
Bi — Vcce/2
tDBA T tPRX tDBP e tPRX
4 N
e 7 ‘ 15V
fe— tpLH —— [ tPHL — ™
02163-008C

DI to Bi,Bi, DO: (Buffer Mode)

Am26LS38 4-85
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RLE 45V
S
OF oV
BE
—_ — \"
- 0\ ) / 3
EN 1.5V
| W A W— .
ts »j* 1y
- 15V
cP _____7 _ 7 oV
[ tPWH tPwL
- ( 3V
Dk / —_— 15V
— /] oV
15— tH ts H
Bi — Vcc/2
[ iCBA - tcap
B —— Vce/2
[*— tCBA - tCBP Ql
DO jk 15V
j— tpLH [ tPHL
02163-009C
CP to Bi,B;, DOi (Register Mode)
Dii
45V
RLE
S
OE oV
v
BE - N 15V
—/ | 'Y,
e tpp be- tPA
Bi —— Vcci2
j— tpp e tpa
B — Vcc/2
fe— tPHL f&— tpLH
DOi -15V
02163-010C

BE to B;i,Bi, DO (Passive and Active)
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—»| [e——tSKEW

o]
1~
I

I~ Veer2
Bi
02163-011C
Output to Output
BE oV
i \ 3V
RE__ 7 N 7 15V

oV

—
‘ =

ts »e {y

Vcc/2

- P -I e i _'|

DO lk F .

02163-012C
RLE to DO:
OE 3 sy
\ 7
DOi [ tzL —™ tLz
Qutput
Normally Low So Open) 15V ¥
\ 0.5V
¥ Vou
[ {ZH ™ tHZ 4 v
OH
DOi S1 Open7(—1 5V 05V
Output ¥
Normally High
02163-013C
OE to DO
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SWITCHING TEST CIRCUITS

>
Bi Bi ) o\
I——o—»-j- r © ()
Ib
CL
< Vee/2
DUT Rz :E I DUT —%
-
LB N
Bi o _(»)
I — e
‘P
R1 < G
R1=200Q
— R2 = 50Q
Cu = 50pF
02163-014C 02163-015C
Test Circuit #1 Test Circuit #2
Test Point Vee
o
From Output S1 AL
Under Test 1800
Ct Includes 1» ?“gigd()ers
Probe and Jig S 1.0kQ
Capacitance 1N30684
® o o
S2 __L_
02163-016C 02163-017C
Test Circuit #3 Test Circult #4

Notes:
1. CL = 50 pF unless otherwise specified.

2. Siand S2 are closed except where shown.
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