Am2948/Am2949

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

® Vce - 1.15V Vpy interfaces 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 port stays in hi-impedance state during power up/
down

GENERAL DESCRIPTION

The Am2948 and Am2949 are 8-bit, 3-state Schottky
transceivers. They provide bidiractional 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 fines.

The output high voltage (VoR) is specified at Vo - 1.15V
minimum to allow interfacing with MOS, CMOS, TTL, ROM,
RAM, or microprocessors.

BLOCK DIAGRAM
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Am2948 has inverting transceivers.
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CONNECTION DIAGRAM
Top View
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Note: Pin 1 is marked for orientation
AmM2948 is inverting from Ai to Bi

LOGIC SYMBOL METALLIZATION AND PAD LAYOUT

Am2949
A PORT Vee 20
Ag 1 By
v 2 3 &4 85 & 1 8
Ao A1 A2 A3 A4 As As A7 Moo2 B
g—oT Az 3 8
Am2048/2049 A
MNe—y ® 3 4 By
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By 8y B By B Bs Bg B7
As & Bs
TTTTT1] s 7 o
1B 18 17 % 1 14 13 12 Az 8
BPOAT T e 87
LS000990 GND 10 R

DIE SIZE .069" x .088"
Note: The Am2948 has inverting transceivers

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

Am2948/2949 D C B Valid Combinations
L— Screening Option PC
Blank - Standard processing Am2948 DC, DCB, DM,
B - Burn-in Am2949 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

Bidirectional Bus Transceivers

determine if a device is currently avaitable in the
combination you wish.
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Am2948/Am2949

PIN DESCRIPTION

Pin No. |Name 1/Q | 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 Recéive is HIGH, and are receiver
inputs when Transmit is HIGH and Receive is LOW.
9,11 Transmit, 1 These controis 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 B 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 Resulting 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 -65°C to +150°C Commercial (C) Devices
Supply Voltage TP PRSP 7.0V TOMPerature .........c..eeeerrurionniieinneeen 0°C to +70°C

Input Voltage ..5.5V Supply Voltage +4.75V to +5.25V
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Output Voltage .55V o .

Lead Temperature (Soldering, 10 seconds)............. 300°C Mlll;aerz\égr)atlzz ices _55°C to +125°C
Stresses above those listed under ABSOLUTE MAXIMUM Supply Voltage ............... cearere 45V 10 +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 absolite ality of the device is guaranteed.

maximum ratings for extended periods may affect device

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Parameters I Description l Test Conditions I Min ‘ Typ ] Max I 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=08vV, A=20V MIL 07 Volts
. T - ioH = —0.4mA Voc-1.15| Vec-0.7
VOH Logical "1"" Output Voltage =20V, R=08V lor = - 3.0mA 2.7 3.95 Volts
loL = 12mA o 03 0.4
VoL Logical"0" Output Voltage T=20v, R=08V COM'L loL = 24mA 0.35 0.50 Volts
o T=20v, =08V, Vo=0V,
los Output Short Circuit Current Ve = MAX; Note 2 -10 -38 -75 mA
[ Logical "1"" Input Current T=o08v, A=20vV, V=27V 0.4 80 uA
input Current at Maximum Input - He - -
1 Voltage T= H =20V, Voo = MAX, V|=Vcc MAX 1 mA
e Logical "'0"" Input Current . T=08v, R=20V, Vi=04V -70 - 200 HA
Ve input Clamp Voltage T=R=20V, IN= -12mA -07 -1.5 | Volts
Vo = 0.4V -200
oo Output/input 3-State Current T=R=20V Vo = 40V % wA
B PORT (Bg-B7)
ViH Logical "'1'" Input Voltage T=20v, R=08V 20 Volts
-~ [com 08
viL Logical 0" Input Voltage T=20v, R=08V MIL o7 | Voits
loH = - 0.4mA Voc-1.15| Vog-0.8
VoH Logical 1" Output Voltage T=08v, A=20V lon = -5.0mA 27 39 Volts
loH = - 10mA 2.4 36
_ loL = 20mA 0.3 0.4
Voo Logical "'0" Output Voitage T=08v, R=20V loL = 48mA 04 05 Volts
o T=o08v, A=20V, Vo=0V
los Output Short Gircuit Current Veg = MAX, Note 2 o -25 -50 | -150 | mA
iH Logical 1" Input Current T=20V, B=08V, V|=27V 0.1 80 A
Input Current at Maximum input
I \;‘é"“’age re um - inpu T=F =20V, Voo = MAX, V| = Vco MAX 1 mA
W Logical "0" input Current T=20v, R=08Y, V=04V -70 | -200 | pA
Vg Input Clamp Voltage T=R=20V, In= ~12mA -0.7 -15 | Volts
o Vo = 0.4V - 200
lob Output/Input 3-State Current T=R=20V Vo = 4.0V 200 A
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Am2948/Am2949

DC CHARACTERISTICS (Cont.)
CONTROL INPUTS T, R
ViM Logical "1" Input Voltage 20 Vc!té
COM'L 08
ViL Logical "'0" Input Voltage . MIL 0.7 Volits
lin Logical 1" Input Current V=27V 0.5 20 HA
Input Cumrent at Maximum Input - -
1 Voltage Voc = MAX, V= Vg MAX 1.0 mA
A -01 | -D25
i ‘Logical "0" Input Current V=04V T 025 05 mA
Ve Input Clamp Voltage N = - 12mA -08 -15 | Volts
POWER SUPPLY CURRENT
T=R=20V, V| =20V, Voc = MAX 70 100
Am2048 TG AV, Vina = F = 2.0V, Vog = MAX 100 | 150 | ™A
lcc Power Supply Current T=R=2.0V, V| = 0.4V, Voc = MAX 70 100
Am2949  F 23, 2 0.4V, F = 20V, Voo = MAX %0 14c | ™A
SWITCHING TEST WAVEFORM SWITCHING TEST CiRCUIT
 Vee Vee
Am2948
R R
A, l(;vl':l;: t 15v INPUT OUTPUT !
Am2949
puse i
ouTPUT . GENERATOR TEST
B,OR A, sV [ I A,
WF003130 'l‘ = = =
TC0G1500
=4 <10ns Note: Cy includes test fixture capacitance.
10% to 90%
Figure A. Propagation Delay from A Port to B Port or from B Port to A Port.
3ov
Y
ezt Y o
ov T
tpzH —eed 24v0—0
PORT
onT 1)54 © ouTPUT
PORT CONTROL Vee
OUTPUT 15V 0.4v INPUT DEVICE S$3=1
- UNDER Rg
PHZ ] I TesT 1
] czrzglli:gron RORT $3=0
=,
PORT 15v l I 4
QUTPUT
—] tpzt TC001480
WF003120
tr=1 < 10ns Note: Cy4 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.
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SWITCHING CHARACTERISTICS (Ta = +25°C, Vcc = 5.0V)

Am2948
Parameter] Description I Test Conditions Typ Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical 0" from T = 2.4v, B =0.4V (Figure A}
tPOHLA B8 Port to A Port Ry =1k, Rp =5k, Cy = 30pF 8 12 ns
Propagation Delay to a Logical 1" from T = 2.4v, R =04V (Figure A)
1PDLHA B Port to A Port Ry =1k, Rp =5k, Cq = 30pF n 18 ns
Propagation Delay from a Logical 0" to 3-State Bg to By = 2.4V, T = 2.4V (Figure B)
tPLzA from P to A Port S3 =1, Rg = 1k, Cy = 15pF 10 15 ns
Propagation Delay from a Logical "1"" to 3-State Bp to By = 0.4V, T = 2.4V (Figure B)
tPHZA from B to A Port S3=0, A5 = 1k, C4 = 15pF 8 15 ns
Propagation Delay from 3-State to a Logical 0" Bg to By =24V, T = 2.4v (Figure B)
tPzLA from B 1o A Port S3 =1, Rg = 1k, C4 = 30pF 20 27 ns
Propagation Delay from 3-State to a Logical "1 Bo to By = 0.4V, T =2.4V (Figure B)
tPzHA from B to A Pot S3 =0, Rg = 1k, C4 = 30pF 20 2z ns
B PORT DATA/MODE SPECIFICATIONS
T = 0.4V, A = 2.4V (Figure A)
N Propagation Delay to a Logical 0" from Ry = 1008, Az = 1k, Cy = 300pF 12 18 ns
PDHLE A Port to B Port
R¢ = 66752, Rp = 5k, Cy = 45pF 8 12 ns
T=04v, R=24V (Figue A) |
Propagation Delay to a Logical "'1" from Ry = 10082, Rp = 1k, Cq = 300pF 15 20 ns
tPOLHB A Port to B Port ! 2 1297
R4 = 66752, Ra =5k, Cy = 45pF 9 14 ns
Propagation Delay from a Logical 0" o 3-State Ap to Ay =24V, R =24V {Figure B)
tpL2B from T to B Port Sy=1, Rg = 1k, Cq = 15pF 13 18 ns
Propagation Delay from a Logical 1" to 3-State Ap to A7 =0.4V, R = 2.4V (Figure B)
tPHzB from 1 to B Port S3 =0, Rg = 1k, Cg = 15pF 8 15 ns
Ao 1o A7 = 2.4V, R =24V (Figure B) |
b Propagation Delay from 3-State to a Logical 0" Sg =1, Rg = 10082, C4 = 300pF 25 35 ns
PzLB from T to B Port
Sg =1, Rs = 6672, Cq = 45pF 18 25 ns
Ag 10 A7 = 0.4V, A= 2.4V (Figure B) |
‘ Propagation Delay from 3-State to a Logical "1 S3=0, A5 = 1k, Cg = 300pF 25 35 ns
PZHB from T to B Port
. S3 =0, AR5 =5k, C4q=45pF 16 25 ns
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Am2948/Am2949

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am2948
COMMERCIAL MILITARY
Am2948 Am2948
Parameter Description Test Conditions Max Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical T =24V, R =0.4V {Figure A)
PDHLA 0T B Port 1o A Por Ry =1k, Rg =8k Of = 30pF 19 16 ns
Propagation Delay to a_Logical T=24V, H=04v (Fsgure A)
tPDLHA PR B Pont to A-Port Rq =1k, Ra =5k, Cq = 2 20 ns
Propagation Delay from a Lo lcal Bo to By =24V, T= 24V (Fl ure B)
tPLzA LTI 3 State from B to A 891 Rs =1k, Gy miBpF D 2 18 ns
Pro agation Delay 1 a Lo lcal Bo to By = 0.4V, T 24V (Fu ure B)
tPHZA PiS 3 State from B 1o A Port So =0, Rg =1k 9 21 18 ns
Pro agation Delay 1 3 State to B to B 24y, 24V (Fl ure B
tPzLA a nglgcal "o iroymr%mlo A Port Sg=1 Eis =1k, C4 - g ) 35 30 ns
Propagation Delay fr 3-State to Bg to By =04V, T= 24V (F| ure B)
tPZHA a Loglgcal "1'" from R fo A Port S3=0, &5= 5k, C4 = 30pF 9 35 30 ns
B PORT DATA/MODE SPECIFICATIONS
T = 0.4V, R = 2.4V (Figure A) |
Propagation Delay to a Logical R4 = 10052, Ra = 1k, Cq = 300pF 29 24 ns
tPDHLB "Q" from A Port to B Port i 2 1= 2P
Ry =66782, Ry =5k, Cy=45pF 19 16 ns
T =0.4V, R =24V (Figure A) |
Propagation Delay tc a Logical Ry = 10082, Ry = 1k, C1 = 300pF 30 25 ns
IPDLHB "1 from A Port to B Port 1 2 1 i
Ry = 66752, Ra = 5k, Cy = 45pF 22 19 ns
Propagation Delay from a Logical Ao to A7 =24V, R=24V (Figure B)
tPLzB "0" to 3-State from T to B Port Sa=1, Rg = 1k, G4 = 15pF % 2 ns
Propagation Delay from a Logical Ag to A7 =0.4V, R =24V (Figure B}
tPHzB "1" ta 3-State from T to B Port S3 =0, Rs = 1k, C4 = 15pF 2 18 ns
Ao 0 A7 =24V, R=24V (Figwe B) |
' Propagation Delay from 3-State to Sz =1, Rg = 10082, Cg = 300pF 43 38 ns
PZLB a Logical "0" from T 1o B Port
Sa=1, R5=667Q, C4=45pF 33 28 ns
Ao to A7 =04V, R=24V (Figuwe B) |
Propagation Delay from 3-State to S3=0, Rs = 1k, C4 = 300pF 43 38 ns
tpzHB Logical "1" from T 1o B Port 3=90, Rs , Cq
a Logica " S3=0, Rg = 5k, Cq = 45pF ) 28 ns
»
>
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SWITCHING CHARACTERISTICS (Ta=+25°C, Vcc =5.0V)

Am2949
Parameterl Description I 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)
1PDHLA B Port to A Port Ry =1k, Rg =5k, Cq = 30pF 14 18 s
Propagation Delay to a Logical 1" from T=2.4v, =04V (Figure A)
tPDLHA B Port fo A Port Ry = 1k Rz =5k, Cy = 30pF 1 18 ns
Propagation Delay from a Logical 0" to 3-State Bo to By = 0.4V, T =24V (Figure B) P
tPLzA from R to A Port Sy=1, Rg = Tk, G4 = 15pF n 15 ns
Propagation Delay from a Logical "1" to 3-State Bp to By =2.4V, T =24V (Figure B)
1PHZA from H to A Port Sg=0, R =1k, Ca = 15pF 8 15 ns
Propagation Delay from 3-State o a Logical v Bg to By = 0.4V, T = 2.4V (Figure B)
tpZLA from P 1o A Port S3=1, Rs = 1k, C4 = 30pF 20 27 ns
Propagation Delay from 3-State to a Logical ""1" Bo to B7 = 2.4V, T = 2.4V (Figure B)
tPZHA from B to A Port S3 =1, Rg = 5k, C4 = 30pF 20 a7 ns
B PORT DATA/MODE SPECIFICATIONS
T=-04V, R=24V (Figue A) |
Propagation Delay to a Logical 0" from Ry = 10082, Ra = 1k, Gq = 300pF 18 23 ns
tPDHLB A Pori to B Port ! 2 1257
Ry = 66782, Rz =5k, Cqy =45pF 11 18 ns
T =04V, A=24V (Figure A)
4 Propagation Delay to a Logical "1" from Ry = 10082, Ry = 1k, Gy = 300pF 18 23 ns
POLHB A Port to B Port
Rq = 6672, Ry =5k, Gy = 45pF 1 18 ns
Propagation Delay from a Logical 0" to 3-State Ag 10 A7 =04V, B =24V (Figure B)
tPLZB from T 1o B Port Sg =1, Rs = 1k, C4 = 15pF 18 18 ns
Propagation Delay from a Logical 1" to 3-State Ap to A7 = 2.4V, R =2.4V (Figure B)
tPHZB from ’ﬁ to B Port S3=0, R5 =1k, Cq = 15pF 8 15 ns
Ao 10 A7 = 0.4V, R = 2.4V (Figure B) |
4 Propagation Delay from 3-State to a Logical ""0" Sa=1, Rs = 10082, C4 = 300pF 25 35 ns
PZLB from T to B Port
S3 =1, Rg=667§1, Gy =45pF 17 25 ns
Ao to A7 =24V, R=24V (Figure B) |
4 Propagation Delay from 3-State to a Logical "'1" S3=0, Rs = 1k, C4 = 300pF 24 35 ns
PzHB from T to B Port
Sg =0, Rg =5k, Gy =45pF 17 25 ns
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Am2948/Am2949

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am2949
COMMERCIAL MILITARY
Am2949 Am2949
Parameter Description Test Conditions Max Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a_Logicat T=24v, R=0.4V (Figure A}
tPOHLA o B Port To A Port Ry =1k Ap =5k, C1 < 30pF 24 2 ns
Propagation Delay to a_Logical T=24v, R=0.4V (Figure A}
tPDLHA P B Portto A Port Ry =1k, Ap = 5k, Cy < 30pF 24 2 ns
Propagation Delay frqm a Logicat Bp to Bz = 0.4V, T=24V {Figure B)
tPLZA hO P 3 Srate from H 10 A Por S3=1, Rs =1k, Cq = 15pF 21 18 ns
Propagation Delay fromn a Logical Bg to By = 2.4V, T = 2.4V (Figure B)
tPHZA NP State from B 10 A Por 89 =0, k5= 1k, Com 15F ° 21 18 ns
Propagation Delay fr 3-State to Bo to By =0.4V, T =24V {Figure B)
tpzLA a ng?cal 0" from R to A Port S9=1, Rg = 1k, Cg = S0pF 35 30 ns
Propagation Delay frgm 3-State to Bg to By = 2.4V, T = 2.4V _(Figure B)
tPzHA & Logeal "1 from B 1o A Port S3 =0, A = 5k, C4 = 30pF 35 30 ns
B PORT DATA/MODE SPECIFICATIONS
T =04V, A =24V (Figure A) |
Propagation Delay to a Logical Ry = 100§2, Ry = 1K, Cy = 300pF 34 28 ns
tPDHLB 0" from A Port to B Port ! 2 i i
Ry = 66752, Ry = 5k, Cq = 45pF 25 22 ns
T =04V, A=24V (Figure A) ]
‘ Propagation Delay to a Logical Ry = 10082, Ry = 1k, Gy = 300pF 34 28 ns
PDLHE "1" from A Port to B Port
Ry = 66782, Ry = 5k, Gy = 45pF 25 22 ns
Propagation Delay from a Logical Ag to A7 =0.4v, R =24V (Figure B)
tPLzZB "0" to 3-State tom T to B Port S3=1, Rg =1k, Cq = 15pF % 2 ns
Propagation Delay from a Logical Ag to Az =24V, R =24V (Figure B)
tPHZB “4" to 3-State from T to B Port S3=0, Rg = 1k, C4 = 15pF 2 18 ns
Ag to A7 =04V, R=04V (Figwe B) |
N Propagation Delay from 3-State to S3 =1, Rs = 10052, C4 = 300pF 43 38 ns
Logical "0" from T to B Port
a Loge ror Sa =1, Rg= 6675, Cy = 45pF 33 28 ns
Ao 10 A7 =24V, R=24V (Figue B) |
tpzHE Propagation Delay from 3-State to S3=0, R5= 1k, Cg = 300pF 43 38 ns
Logical "1" from T to B Port
a Logical ™" from S3 =0, Rg = 5k, Cg = 45pF 33 28 ns
05407A

5-308

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



