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Am2948/Am2949

Octal Three-State Bidirectional Bus Transceivers

DISTINCTIVE CHARACTERISTICS

® 8-bit bidirectional data flow reduces system package
count

® 3-state inputs/outputs for interfacing with bus-oriented
systems; PNP inputs reduce input loading

® Ve - 1.15V Vo intertaces with TTL, MOS, and CMOS

® 48mA, 300pF bus drive capability; Low power — 8mA per
bidirectional bit

® Am2948 has inverting transceivers; Am2949 has non-
inverting transceivers — both have separate TRANSMIT
and RECEIVE Enables

® Bus poit stays in hi-impedance state during power up/
down

GENERAL DESCRIPTION

The Am2948 and Am2949 are 8-bit, 3-state Schottky
transceivers. They provide bidirectional drive for bus-
oriented microprocessor and digital communications sys-
tems. Straight through bidirectional transceivers are fea-
tured, with 24mA drive capability on the A ports and 48mA
bus drive capability on the B ports. PNP inputs are
incorporated to reduce input loading.

Separate TRANSMIT and RECEIVE Enables are provided
for microprocessor system with separated read and write
control bus lines.

The output high voltage (Vo) is specified at Vo - 1.15V
minimum to allow interfacing with MOS, CMOS, TTL, ROM,
RAM, or microprocessors.
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Am2948 has inverting transceivers.
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CONNECTION DIAGRAM
Top View

D-20-1

Ve Bo 81 Bz Bg By B B & T
ininisinindnisinEni

20 19 18 17 18 ¥ W 13 12 N
Am2948/2049
[ ]
1 0

U U
A As

Edm
kdm
20~
2~
x-
Rdm D
4=

GND

CD004770

Note: Pin 1 is marked for orientation
Am2948 is inverting from Ai to Bi

LOGIC SYMBOL METALLIZATION AND PAD LAYOUT
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DIE SIZE .069" x .089"
Note: The Am2948 has Inverting transceivers

AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following:
Device number, speed option (if applicable),

ORDERING INFORMATION

package type, operating range and screening option (if desired).

Bidirectional Bus Transceivers

Am2948/2949 D [ B Valid Combinations
L screening Option PC
Blank — Standard processing AM2948 DC, DCB, DM,
B - Burn-in AmM2949 DMB
Temperature (See Operating Range) XC
C - Commercial (0°C to +70°C)
M — Military (-55°C to +125°C)
Package
D-20-pin CERDIP
P - 20-pin plastic DIP
X- Dice
Valid Combinations
Device type Consult the AMD sales office in your area to

determine if a device is currently available in the
combination you wish.

6Y6TUV/8r6cWY
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PIN DESCRIPTION

Am2948/Am2949

Pin No. [Name 1/0 | Description
Ag-A7 1/0 | A port inputs/.outputs are receiver output drivers when Receive is LOW and Transmit is HIGH, and are transmit
inputs when Receive is HIGH and Transmit is LOW.
Bo-B7 1/0 | B port inputs/outputs are transmit output drivers when Transmit is LOW and Receive is HIGH, and are receiver
inputs when Transmit is HIGH and Receive is LOW.
9,11 Transmit, 1 These controls determine whether A port and B port drivers are in 3-state. With both Transmit and Receive HIGH
leceive both ports are in 3-state. Transmit and Receive both LOW activate both drivers and may cause oscillations. This is

not an intended logic condition. With Transmit HIGH and Receive LOW A port is the output and 8 port is the input.
With Transmit LOW and Receive HIGH B port is the output and A port is the input.

FUNCTION TABLE

Control Inputs Resuiting Conditions
Transmit Receive A Port B Port
H L Out In
L H In Out
H H 3-State 3-State
L L Both Active*
*This is not an intended logic condition and may cause
oscillations.
.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES %

Storage Temperature ............ooeeeveuenees -65°C to +150°C Commercial (C) Devices f

Supply Voltage . . Temperature 0°C to +70°C *

Input Voltage ............... .5 Supply Voltage .. ;
Output Voltage ............... .. Milita :

: ry (M) Devices N

Lead Temperature (Soldering, 10 seconds) Temperature _55°C to +125°C g

©w

Stresses above those listed under ABSOLUTE MAXIMUM Supply Voltage +4.5V to +5.5V
RATINGS may cause permanent device failure. Functionality Operating ranges define those limits over which the function-
at or above these limits is not implied. Exposure to absolute ality of the device is guaranteed.

maximum ratings for extended periods may affect device

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Parameters | Description | Test Conditions [“win | Typ | Max | units
A PORT {Ag-A7)
VIH Logical "'1"" input Voltage T =08V, A=20V 2.0 Volts
_ COM'L 0.8
ViL Logical "'O" Input Voltage T=08V, A=20V MIL 07 Volts
loH = - 0.4mA Voc-1.15| Voo -0.7
VoH Logical "1 Output Voltage T=20v, R=08V Ton = - 3.0mA 27 295 Volts
loL = 12mA o 0.3 0.4
VoL Logical''0" Output Voltage T=20v, R=08V COML oL = 24mA 035 050 | Voits
o T =20V, R=08V, Vo=0V,
los Output Short Circuit Current Vee = MAX; Note 2 -10 -38 -75 mA
™ Logical "1 Input Current T=08V, A=20V, V=27V 0.1 80 kA
I Input Current at Maximum Input T= B =20V, Voo = MAX, Vi =Vce MAX 1 mA
Voltage
he Logical "'0'"" Input Current . T =08V, R=20V, V|=04V -70 -200 | uA
Vo input Clamp Voltage T=R=20V, IN= - 12mA -07 -1.5 | Volts
Vo = 0.4V - 200
oD Output/input 3-State Current T=R=20V Vo= 40V ) uA
B PORT (Bg-B7)
VIH Logical "'1"" Input Voltage T=20V, R=08V 20 Volts
_ [comy] 0.8
ViL Logical "0 Input Voltage T=20v, R=08V MIL 0.7 Volts
loH = —0.4mA Voc-1.15| Vo -08
Vo Logical "'1” Output Voltage T=o08v, Ai=20V loH = - 50mA 27 39 Volts
lon = - 10mA 2.4 3.6
_ loL = 20mA 0.3 0.4
VoL Logical ''0"" Output Voitage T=08v, R=20V loL = 4BmA 0.4 05 Volts
o T=08v, A=20V, Vo=0V
los Output Short Circuit Current Voc = MAX, Note 2 o -25 -50 -150 mA
[ Logical "1 Input Current T =20V, R=08V, V|=27V 0.1 80 uA
Cul t at Maximi Input
I {;‘g;;ge rrent at Maximum inpu T=F =20V, Voo = MAX, V| = Voo MAX 1 mA
e Logical "0 input Current T=20V, R=08V, V=04V -70 -200| MA
Vg input Clamp Voltage T=R=20V, ln= ~12mA -0.7 -1.5 | Volts
o Vo = 0.4V - 200
lop Output/Input 3-State Current T=R=20V Vo = 40V 200 MA
05407A
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2 DC CHARACTERISTICS (Cont.)
E
« | CONTROL INPUTS T, R
B ViH Logical ''1"" Input Voktage 2.0 Volts
o COM'L 08
CE ViL Logicat "'0" Input Voltage MIL 0.7 Voits
< liH Logical 1" Input Current V=27V 0.5 20 MA
Input Current at Maximum Input - -
I Voltage Voo = MAX, Vi = Voo MAX 1.0 mA
A -01 | -025
he ‘Logical 0" Input Current V=04V T —0.25 —05 mA
Ve Input Clamp Voltage lin = - 12mA -0.8 -1.5 | Volts
POWER SUPPLY CURRENT
T=R=20V, V|=2.0V, Vcc = MAX 70 100
Am2948 50V, Vina = T = 2.0V, Vog = MAX 100 180 | ™A
lec Power Supply Current T-R =20V, V| = 0.4V, Voo = MAX 70 100
AmM2949 ¥ Y, 2 0.4V, B = 2.0V, Voo = MAX 90 1ac | ™A
SWITCHING TEST WAVEFORM SWITCHING TEST CIiRCUIT
Vee Vee
Am2948
- R
A, g":l;: t 15V INPUT OUTPUT !
Am2949
PoLH PULSE DEVICE
vrrur GENERATOR unoER
B,OR A, rsv cq I R,
WF003130 'l‘ = = =
TC001500
tr =1t < 10ns Note: C; includes test fixture capacitance.
10% to 90%
Figure A. Propagation Delay from A Port to B Port or from B Port to A Port.
30v
R?
conTaoL 1.5v\§ :' Vo
ov T
tpzH —d] 24v O—0C
PORT
hoa f 3, © outPuT
PORT CONTROL Vee
ouTPUT 0.4v INPUT DEVICE $3=1
18v UNDER Rg
oz — T TEST )
i cs&%ﬁon AoRT $3=0
==c
PORT 15v -L I 4
OQUTPUT
— tozt TC001490
WF003120
tr=1 < 10ns Note: C4 inciudes test fixture capacitance. Port input is in
10% to 90% a fixed logical condition. See AC table.
Figure B. Propagation Delay to/from Three-State from R to A Port and T to B Port.

5-304

05407A

Refer to Page 13-1 for Essential Information on Military Devices

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



SWITCHING CHARACTERISTICS (Ta=+25°C, Vcc = 5.0V)
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Am2948
Parameter] Description | Test Conditions Typ Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical ""0"" from T =24v, R=04V (Figure A}
tPDHLA B Port to A Port Ry =1k, R =5k, Cy = 30pF 8 12 ns
Propagation Delay to a Logical 1" from T = 2.4V, R =04V (Figure A)
'POLHA 8 Port to A Port Ry = 1K, Rp =5k, Cq = 30pF " 18 ns
Propagation Delay from a Logical "0 to 3-State Bo to By = 2.4V, T = 2.4V (Figure B)
tpLzA from A to A Port Sg =1, Rg = 1k, Cq = 15pF 10 15 ns
Propagation Delay from a Logical "1" to 3-State Bo to By = 0.4V, T = 2.4V (Figure B)
tPHZA from B 10 A Port S3=0, Rs = 1k, C4 = 15pF 8 15 ns
Propagation Delay from 3-State to a Logical o Bg to By =24V, T = 2.4v (Figure B)
tPzLA from R to A Port S3=1, Rg = 1k, C4 = 30pF 20 a7 ns
Propagation Delay from 3-State to a Logical " Bg to Bz = 0.4V, ¥ = 2.4V (Figure B)
PZHA from R to A Port S3 =0, Rg = 1k, C4 = 30pF 20 27 .
B PORT DATA/MODE SPECIFICATIONS
T =0.4v, R =2.4V (Figure A)
% Propagation Delay to a Logical 0" from Ry = 10082, Az = 1k, Cy = 300pF 12 18 ns
PDHLE A Port to B Port
Ry = 66752, Rp = 5k, Cy = 45pF 8 12 ns
T = 0.4v, A = 2.4V (Figure A) |
Propagation Delay to a Logical "'1" from Ry = 10052, Ra = 1k, Cq = 300pF 15 20 ns
tPOLHB A Port to B Port ! 2 ! P
Ry = 66752, R = 5k, Cy = 45pF 9 14 ns
Propagation Delay from a Logical "0"' to 3-State Ap to Az =24V, R = 2.4V {Figure B)
tpL28 from T to B Port Sg=1, Rs = 1k, C4 = 15pF 13 18 ns
Propagation Delay from a Logical "1 to 3-State Ap to A7 = 0.4V, R = 2.4V (Figure B)
tPHz8 from T to B Port S3 =0, R = 1k, Cg4 = 15pF 8 15 ns
Ao o Az = 2.4V, R = 2.4V (Figure B) |
N Propagation Delay from 3-State to a Logical ‘0" Sg =1, Rg = 1002, C4 = 300pF 25 35 ns
PZ\LB from T to B Port
Sa =1, Rg = 66752, Cq = 45pF 18 25 ns
Ao to A7 = 0.4V, A = 2.4V (Figure B) |
\ Propagation Delay from 3-State to a Logical "1 S3 =0, Ag = 1k, Cq = 300pF 25 35 ns
PZHB from T to B Port
. S3 =0, Rs =5k, C4q = 45pF 16 25 ns
05407A
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»
-4 SWITCHING CHARACTERISTICS over operating range unless otherwise specified
£ Am2948
<
>
< COMMERCIAL MILITARY
g Am2948 Am2948
E Parameter Description Test Conditions Max Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical T = 2.4V, R = 0.4V (Figure A)
PDHLA 0 Tam B Port to A Port Ry = 1k, Az = 5k, c,g 19 16 ns
Pro agation Delay to a Logical T =24V, H' = 0.4V {Fi ure A)
POLHA PPAEm B Port 1o A Port Ry =1k Rz =5K O = 2 20 ns
Propagation Delay from a Lo lcal Bo to Bz=24V, T= 24V (Fl ure B)
tPLzA 07 0 3 Stats from B to A 8921, Bg =1k, Cyq =5 9 21 18 ns
Pro agation Delay f a Lo lcal B to B;=04V, T= 24V (Fu ure B)
tPHZA TP State from B 1o A Por S9=0, R =1k, Cs= 9 21 18 ns
Propat ation Dela fi 3- Stata to B to B 24V, T= 24V (Fl ure B
tPzLA a nggcal Vroymraml ‘3’=1 Z15= 1k, Ca 9 ) 35 30 ns
Propat ation Delay fr 3-State to Bo to B;=04V, 1= 24V (F| ure B)
tPZHA Loggca '1'" from R 1o A Port Ei5= 5k, C4 = 30 9 35 30 ns
B PORT DATA/MODE SPECIFICATIONS
T =0.4V, R =24V (Figure A) |
Propagation Delay to a Logical R4 = 10082, Ra = 1k, Cq = 300pF 29 24 ns
tPDHLB 0" from A Port to B Port [R- 2 1 i
[R1 =667, Ra =5k, Cy = 45pF 19 16 ns
T = 0.4V, R =24V (Figure A) |
Propagation Delay tc a Logical Ry = 10082, Rz = 1k, C1 = 300pF 30 25 ns
tPDLHB "1 from A Port to B Port 1 2 1 00
R =66782, Rz =5k, Cy = 45pF 22 19 ns
Propagation Delay from a Logical Ag to A7 = 2.4V, R =24V (Figure B)
tPLzB 0" to 3.State from T to B Port Sg=1, R =1k, C4 = 15pF 26 23 ns
Propagation Delay from a Logical Ag to A7 =04V, A= 24V (F|gure B}
tPHzB "1 tg 3-State from T to B Port S3=0, Rg= 1k, Cg = 2 18 ns
Ag to A7=24V, R= 2.4v (Flgure B |
N Propagation Delay from 3-State to S3 =1, Rg = 10052, C, = 300pF 43 38 ns
Logical ''0" from T to B Port
a Log Sz =1, Rs = 66752, Cy4 = 45pF 33 28 ns
A to A7=04V, R=24V (Figure B) |
Propagation Delay from 3-State to [ S3 =0, Rg = 1k, Cg4 = 300pF 43 38 ns
tpzHe a Logical "1"* from T to B Port 3T 57 5 -4
9" [S3=0, R = 5k, Cy = 45pF 33 28 ns
.
>
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SWITCHING CHARACTERISTICS (Ta = +25°C, Vcc=5.0V)
Am2949
Parameterl Description Test Conditions Typ Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical 0" from T = 2.4V, R=0.4V (Figure A)
PDHLA B Port to A Port Ry =1k, Rp =5k, Cq = 30pF 14 18 ns
Propagation Delay to a Logical 1" from T =2.4V, R=0.4V (Figure A)
tPDLHA B Port 10 A Port Ry = 1k, Rz = 5k, Cy = 30pF 13 18 ns
Propagation Delay from a Logical 0" to 3-State Bg to By =04V, T=24V (Figure B) p
tPLZA from R to A Port S3=1, R = 1k, C4 = 15pF n 15 ns
Propagation Delay from a Logical ""1" to 3-State Bg to By =24V, T = 2.4V (Figure B)
1PHZA from A to A Port S3=0, Rs =1k, G4 = 15pF 8 18 ns
Propagation Delay from 3-State to a Logical 0" Bo to By = 0.4V, T = 2.4V (Figure B)
1PZLA from R to A Port Sg=1, Rg = 1k, C4 = 30pF 20 27 ns
Propagation Delay from 3-State to a Logical 1" Bo to By =24V, T = 2.4V (Figure B)
tPZHA from R to A Port S3 =1, Rg = 5k, Ca = 30pF 20 27 ns
B PORT DATA/MODE SPECIFICATIONS
T =04V, R=24V (Figure A) |
4 Propagation Delay to a Logical 0" from Ry = 10082, Ra = 1k, Cq = 300pF 18 23 ns
PDHLE A Port to B Port
Ry = 6675}, Rz =5k, Cy =45pF 11 18 ns
T =0.4v, A = 2.4V (Figure A)
N Propagation Delay to a Logical "1'" from Ay = 1002, R = 1k, Cy = 300pF 16 23 ns
POLHB A Port to B Port
Ry = 66752, R = 5k, Cy = 45pF 1" 18 ns
Propagation Delay from a Logical "'0"' to 3-State Ag to A7 = 0.4V, R = 2.4V (Figure B)
tPLzB from ¥ to B Port S3 =1, Rs = 1k, C4 = 15pF 13 18 ns
Propagation Delay from a Logical "1" to 3-State Ap to A7 = 2.4V, R = 2.4V (Figwre B)
tPHzB yrom ¥ to B P Sg=0, Ag = 1k, C4 = 15pF 8 15 ns
Ao o A7 = 0.4V, R = 2.4V (Figure B) |
N Propaf ‘ﬁauon Delay from 3-State to a Logical ""0" Sa =1, Rs = 10082, Cy4 = 300pF 25 35 ns
PZLB from T to B Port
Sa = 1, Rg = 66752, Cq = 45pF 17 25 ns
Ao to A7 = 2.4V, R=2.4V {Figure B) |
N Propagation Delay from 3-State to a Logical "1" S5 =0, Rg = 1k, C4 = 300pF 24 35 ns
PzH8 from T to B Port
S3 =0, Rg =5k, Cq =45pF 17 25 ns
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- SWITCHING CHARACTERISTICS over operating range uniess otherwise specified
£ Am2949
<
B’ COMMERCIAL MILITARY
g Am2949 Am2949
E Parameter Description Test Conditions Max Max Units
< A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a L icat T=24V, R= o4v Fi ure A
tPOHLA Fropagatian Delay to,a tog Aok Ap ( gure A) 24 21 ns
Propagation Delay to a L ical T=24v, R= 04V (F ure A)
tPDLHA P B Port to A Port Ry = 1k, Ap = 5k, c1'930p|= 24 21 ns
Pro ation Delay frqm a L icat Bg to B 04V T= 24V (F| ure B)
tPLZA P?g 3-State from R to A Port S3=1, As k, Cq= 9 21 18 ns
Propagation Delay fr ical Bo toB 24V T= z4v (Fa ure B)
tPHZA '1'Ptg 3-State itomogllo Aog Z!5= 1k, Cy = g 2 18 ns
Proj ahon Delay fr 3—State to B to B 0.4V, T = 24V (Fi ure B)
tpZLA a L‘S.ch o™ tront B 1o A P S9=1, Z{5=1k C4 = 30pl 9 35 30 ns
Propagation Delay fr a-sune to Bo to By =24V, T = 24v (F. ure B)
tPzHA a Logwal 1" om B 1o A Port S8 =0, Ag = 5K, Cq = S0pE. 35 30 ns
B PORT DATA/MODE SPECIFICATIONS
T =0.4v, R = 2.4V (Figure A) |
Propagation Delay to a Logical Ry = 10052, Rp = 1k, Cy = 300pF 34 28 ns
tPDHLB 0" from A Port to B Port il 2 ! i
Rq = 66782, Rp =5k, C1 = 45pF 25 22 ns
T =0.4V, A =24V (Figure A) |
Propagation Delay to a Logical Ry = 10082, Ry = 1k, Cq = 300pF 34 28 ns
tPOLHB "1 from A Port to B Port 1 2 ! P
Ry = 66752, Ry = 5k, G4 = 45pF 25 22 ns
Propagatlon Delay from a Logical Ag to A7 = 0.4V, R =2.4V (Figure B)
tPLz8 0" to 3-State from T to B Port S3=1, R = 1k, C4 = 15pF 26 23 ns
Propagation Delay from a Logical Ag to A7 =2.4V, R=24V (Figure B)
tPHZB "4" to 3-State from T to B Port S3 =0, As =1k, Cq = 15pF 2 8 ns
A to A7 =04V, R=0.4V (Figue B) |
f—_— Propagation Delay from 3-State to Sz = 1, Rg = 10052, C4 = 300pF 43 38 ns
Logical "0" from T to B Port
a Logk Sa =1, Rg = 66752, Cg = 45pF 33 28 ns
Ag to Az =24V, R=24V (Figue B) |
N Propagation Delay from 3-State to Sg =0, Ag = 1k, Cg = 300pF 43 38 ns
PZHB a Logical "1" from T to B Port
Sa = 0, Rg = 5k, G4 = 45pF 33 28 ns
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