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Am2946/Am2947

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

® Vg - 1.15Vpy interfaces with TTL, MOS and CMOSs

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

® Am2946 inverting transceivers; Am2847 noninverting
transceivers; Transmit/Receive and Chip Disable simpli-
fy control logic

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

GENERAL DESCRIPTION

The Am2946 and Am2947 are 8-bit state Schottky trans-
ceivers. They provide bidirectional drive for bus-oriented
microprocessor and digital communications systems.
Straight through bidirectional transceivers are featured,
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.

One input, Transmit/Receive, determines the direction of
logic signals through the bidirectional transceiver. The Chip
Disable input disables both A and B ports by placing them
in a 3-state condition. Chip Disable is functionally the same
as an active LOW chip select,

The output high voltage (Von) is specified at Voo — 1.15V
minimum to allow interfacing with MOS, CMOS, TTL, ROM,
RAM, or microprocessors.
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Am2946 has inverting transceivers.
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Am2946/Am2947

CONNECTION DIAGRAM
Top View
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Note: Pin 1 is marked for orientation

LOGIC SYMBOL METALLIZATION AND PAD LAYOUT

Am2947
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DIE SIZE .069" x .089"
Note: The Am2946 has inverting transcelvers

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

Am2946/2947 D C B Valid Combinations
l—Sa'aanhg Option PC
Blank - Standard processing Am2946 DC. DCB, DM,
B - Burn-in Am2947 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
X - Dice Valid Combinations
Consult the AMD sales office in your area to

determine it a device is currently available in the

Device type

Bidirectional Bus Transceivers

combination you wish.
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PIN DESCRIPTION

Pin No. |Name 1/0 | Description
Ag-A7 1/0 | A port inputs/outputs are receiver output drivers when T/R is LOW and are transmit inputs when T/R is HIGH.
Bg-By /O | B port inputs/outputs are transmit output drivers when T/R is HIGH and receiver inputs when T/R is LOW.
a cD i Chip Disable forces all output drivers into 3-state when HIGH (same function as active LOW chip select, T3).
1 TR I Transmit/ Receive direction control determinas whether A port or B port drivers are in 3-state. With T/R HIGH A
pot‘lisllleh'\pulamiﬂprﬂirshamﬂpuLWimwﬁLOWkportisthnoulpuproﬂislheinpm.
FUNCTION TABLE
Inputs Conditions
Chip Disable L L H
Transmit/Receive L H X
A Port QOut In Hi-Z
B Port In Out HI-Z
1
—
054064
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Am2946/Am2947

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..............c...oooeees -65°C to +150°C

Supply VORBDE . ..oorasimmsmmmris iy st 7.0V
LT R L T —— 5.5V
OUtpUt: MORBEE . cuipaimimrsnniiaa i 5.5V
Lead Temperature (Solder, 10 seconds) ................ 300°C

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliabiity.

OPERATING RANGES
Commercial (C) Dewvices

TemPeratlre .....c.eeeeereerriieenanenariennns 0°C to +70°C
Supply VOIAGE ....ceeeeeeeriieeanen, +4.75V to +5.25V
Military (M) Device

...=55°C to +125°C
+4.5V to +5.5V
Operating ranges define those limits over which the function-
ality of the device is guaranteed.

Temperature .....

DC CHARACTERISTICS over operating range unless otherwise specified

Parameters Description Test Conditions Min {NI:;" o | Max | units
A PORT (Ag-A7)
Vin Logical 1" Inpul Voltage OO = Vi MAX, T/R = 2.0¢ 20 Volts
Vi Logical "0"" Input Voltage ??ﬁ'_véfo‘:,m ::T“ ;: Volts
OB =V, WAR. lon=-04mA | Voc-1.15 | Vec-07
Vou Legical "1 Quigit Vcltage T/A =08V loH = -3.0mA 27 3.95 Vol
loL = 12mA 03 0.4
VoL Logical *'0" Output Voitage ?Pﬁ-vzlfo\hfm o gm_ IoL = 24mA 0.35 0.50 Nolls
los Output Short Circuit Currant \C,gc'_"',h':“;b;" ; =GB Vg =0V, ~10 _38 -75
" Logical 1" Input Current CD = Vi MAX, T/R = 2.0V, V= 2.7V 01 80 oA
I input Current at Input Voitage |CD = 2.0V, Vg MAX, V)= Voo MAX ;| mé
W Logical 0" Input Currant CD = Vi, MAX, T/R = 2.0V, V| = 0.4V ~70 —200 A
Vo input Clamp Vollage CO = 2.0V, i =—12mA —07 15 Volts
Vo =04V ~200
lon Cutput/input 3-Slate Currant CO =20V Vo= 40V ~ uA
B PORT (Bo-B7)
Vin Logical "1 Input Valtage CD = Vi MAX, T/R = Vi MAX 20 Voits
COML 0.
ViL Logical "0" Input Voltage ?Pn'_"\'}i'ﬂ:* IM'L u: Valts
Igr = ~0.4mA Vo115 | Veo-0.8
Vou Logical "1" Output Voltage L A, loH = - 5.0mA 27 a8 Volts
Ion = - 10mA 24 38
D= Vi MAX, oL = 20mA 03 04
Vo Logical 0 Outpi-Voliags T/R=20v oL = 48mA 04 05 Yol
los Output Short Gircuit Current eg_"_"* &fﬁb;" g =20V Vg=0y -25 -50 ~150 mA
iy Logcal 1" Input Gurrent CD = Vi MAX, T/R = VjL MAX, V| =27V 0.1 80 A
I Input Current at Minimum (nput Voltage |CD = 2.0V, Voo = MAX, Vi = Voo MAX 1 mA
Ti Logical 0" Ingut Current CD = Vi, MAX, T/H = V). MAX, V; = 0.4V ~70 “200 A
Ve input Clamp Vollage CD =20V, Iy =—12mA —07 15 Volts
[vo=o0.4v 200
6o Output/input 3-State Current D =20V No=tov S 1A
CONTROL INPUTS CD, T/R
Vin Logical 1" Input Voltage 20 Voits
COM'L 08
Vi Logical "0 Input Voltage i = Velts
IiH Logical “1"" Inpul Current V=27V 0.5 20 HA
W Input Current at Maximum Inpul Voltage | Vo = MAX, V) = Voo MAX 1.0 mA
[ -0 -0.25
WL Logical 0" Input Current V=04V [CD 0.1 —0.25 mA
Ve input Clamp Valtage it = - 12mA ~0.8 15 Volts
POWER SUPPLY CURRENT
GO = V| = 20V, Vo = MAX 70 100
Am2948  [E5 20 4. Vina = T/R = 20V, Voo = MAX 100 150
lec Powes Supply Cumant CD = 2.0V, V) = 0.4V, Voo = MAX 70 100 oo
Am29478 [GD — Vinga = 0.4V, T/R = 20V, Voo = MAX 50 140
05406A
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SWITCHING TEST CIRCUIT
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Note: Gy includes test fixture capacitance.

Figure 1. Propagation Delay from A Port to B Port or from B Port to A Port.
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TC001390 WF003110
Note: Cp and Cj include test fixture capaqitanca, ty =1 < 10ns 10% to 90%
Figure 2. Propagation Delay from T/R to A Port or B Port.
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Note: C4 includes test fixture capacitance. Port input is in tr=1 < 10ns 10% to 90%
a fixed logical condition.
Figure 3. Propagation Delay from CD to A Port or B Port.
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P~
g
2 | SWITCHING CHARACTERISTICS (Ta=+25°C, Vo =5.0V)
£ | Am2946
<
-~ ——
@ Typ
D | parameter Description Test Conditions (Note 1) Max | Units
o™
E A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical "0 from CD = 0.4V, T/R = 0.4V (Figure 1)
tPOHLA B Porl to A Porl Ry = 1k, Rp =5k, Cy = 30pF 8 12 ns
Propagation Delay to a Logical "1" from CD =04V, T/R =04V (Figure 1)
tPDLHA B Porl to A Port Ry =1k, Rp = 5K, Cy = 30pF " 16 ns
Propagation Delay from a Logical "0 to 3-State By to By =24V, T/R = 0.4V (Figure 3)
tpLzA from CD to A Pont S3=1, Rs = 1k, C4= 15pF 10 18 ns
Propagation Delay from a Logical "1 to 3-State Bg to By = 0.4V, T/R = 0.4V (Figure 3}
1PHZA from €D to A Port S3=0, Rg = 1k, Cg= 15pF 8 15 ns
Propagaticn Delay from 3-State to a Logical 0" Bg to By = 2.4V, T/R = 0.4V (Figure 3)
tPzLA from CD to A Port Sg=1, Rs = 1k, C4 = 30pF 19 25 ns
Propagation Delay from 3-State to a Logical "1" Bg to By = 0.4V, T/R = 0.4V (Figure 3)
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SWITCHING CHARACTERISTICS over operating range unless otheiwise specified %
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Am2946 Am2946 &

. 0

Bararmeter | Descriplicn Test Conditions Max Max Units =

2 PCRT DATA/MODE SFECIFICATIONS
T T [Propagetion: Delay to 2 Lo cal T TCB = 0.4V, TR = 0.4V (Figure 1)
tPOHLA g from E Port to A P By = 1k, Fg = 5k, Gy = 30pF 16 19 ns

Pr Debaywa Lc | CD = 0.4V, T/R = 0.4V (Figure 1)

teoi A 1?P€,g.:mgugr ) 9‘0‘3 Ry =k H2=5hc|=§03é 20 = ns
2 auor' Delay fr Irorr a Logn:al Bp to By = 2.4V, T/R = 0.4V (Figure 3)

Piza :?.Pw 3-$la.s from CD to A Pol  |S3—1, Rg = 1k Cq = 15pF 18 2 ns

P 7 or: Delay from a Logical By 0 Bz = 04V, 'nﬁ 0.4V (Figure 3) =

tprza "~$' tc from CD i A'Port sgw ﬁs w 1k, 15pF la_ E‘_ o

%bagau' 7, Delay from 3-State 10 Bo 1o B -24v T!‘ﬁ 0.4V (Figure 3) -
e Logica! "0" from CD 0 A 59-1 5 = 1k, Cq = 30pF 28 33 ns
Pro! tion Delay from 2 Slale to 0.4V, Tfﬁ = 0.4V (Figure 3}
gl 1" from O o A Port 0 he = 5k G = 30pF 28 33 ns
B POR_ DATNHODE SPECIFK:ATH}NS
cn 0.4V, Tfﬁ = 2.4Y {Flgu";. 1) ]
Propagaticn Dsiay 1o a Logical ~ 1008, Rz = 1k, Cq =300 2 2 ns
tFOHLE “g" from A Pert to B Port it £ =
- B = 667S), Rg = 5k, Cy =45pF 16 19 ns 5
CO = 04V, T/R =24V (Figure 1) |
Propagation, Delay to & iogical R: = 1008 Rz = 1k, Cy = 200pF 25 30 ns
tPoLHB 1% fiom A Port to B Port L 21k Gy = 2ullp > |
Py~ 53578, Ba= 5k C| = £5pF 19 22 ns
: |P-spagatior, Detay tom 2 Logisa' B to A7 - 2.4V, TIR= 2.4V (Figure 3)
tpize " 16 a-Stafe frors OO % B Port_ |S31, Rs~ 1k Ce=159F 2 28 ng
7 ation Dsley ‘o 2 Logical Ap to A7 = 0.4V, T/R = 24V (Figure 3) 18 2 -
tPHza "y" 19 2-State om CD to B Port |83 =0, A= 1k, Ca = 15pF
Ao 10 A7 = 24V, T/R = 24V(Figure 3 | >
- Pragegation Csiey from 3-State fo S~ 1, R = 1008, (;4 ~ 200pF 38 43 ns
Lagical ‘¢ fram OG io B Foit e |
A LIS et SN (8= 1, ns - §6751, Cy - ASPF % | o | m
T g 0 A; D4V, /A=~ zfv.l-‘gh-u 3 |
S Propagaticn Delay from 3-Staie o (S3=0, Rs = 1k, Cq = 300pF 38 43 ns
ogical "1"" from CD to B Port
% Lighea! Sl S5 = 0, Fg = 5k, Ca = 46pF 2 30 ns
TRAMSMIT RECEIVE MODE SPECIFICATIONS
Bropagation Delay from Transmit CD =0.4V (Figure 2)
TAL Mode 1o Becelvs a Logical 0", Sq =1, Rg= 10082, C3=5pF 38 43 ns
T/R to A Port Sz~ 1, Ra= 1k, Cz-:IGpF
P'apagauo Dﬂlay o Tarsmit CD = 0.4V (Figure 2)
TRH Miode to Receive a Logical "1, Sy =0, Rg= 10082, Cg = 5pF a8 43 ns
T/R to A POl _ |s2=0, Ry = 5k, C = 30pF
P apagahc D':ley J CD ~ 0.4V (Figure 2)
tRTL Mode to Tiznsmit a Ladpc.ai o 8 =1, R4 = 10082, Cj = 300pF 41 47 ns
*a’ﬁ 08 a8 “"”. B ‘2 = :. A3 __3009. Ca= 5PF i S =
e o- "0893"9" Dg:au [CO = 0.4V (Figure 2)
tRTH Mode o Transmit A La,cal S:=0, Ry~ 14, C3 = 300pF 41 47 ns
L] b Poet . S" =0, Ay = 3008}, Cp = 5pF
05406A
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Am2946/Am2947

SWITCHING CHARACTERISTICS (Ta=

+25°C, Vg = 5.0V)

Am2947
Typ
Parameter Description Test Conditions (Nota 1) Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a Logical "0 from CD = 0.4V, T/R =0.4V (Figure 1)
IPDHLA ]B Port to A Port Ay =1k, A =5k C; = 30pF 14 18 ne
|Propagation Delay 1o a Logical "1 from CD = 0.4V, T/R =0.4V (Figure 1)
1PDLHA B Port to A Port Ry =1k Rp=>5k Cj= = 18 s
? Propagation Delay from a Logical 0" to 3-State |Bg 1o By = 0.4V, T/R = 0.4V (Figure 9) 7 15
PLZA from CD to A Port S3=1, Rg = 1k, C4 = 15pF e
tion oeaay from a Logical "1 to 3-State  |Bg to By = 2.4V, T/R = 0.4V (Figure 3)
teHzA from €D to A Port Sg=0, Rg = 1k, Cq = 15pF 8 15 re
Propagation Delay from 3-State o a Logical "0"  |Bp to By =0.4V, T/A = 0.4V (Figure 3) 18 25 ns
tezLa from CD to A Porl Sa=1, Rg = 1k, Gy = 30pF
Propagation Delay from 3-State to a Logical "1"  |Bp to By = 2.4V, T/R = 0.4V (Figure 3) 19 a5 ns
1PZHA from CD lo A Port S3=0, R = 5k, Cg = 30pF
B PORT DATA/MODE SPECIFICATIONS
CD =04V, T/A =24V (Figure 1) |
Propagation Delay to a Logical "'0" from Ry = 100 = 1k, Cy = 300pF 18 23 ns
tPoHLB A Port to B Port : yeon e 1
Ry = 66782, Rp = 5k, Cq = 45pF 11 18 ns
CD =04V, T/A=24V (Figure 1) |
Propagation Delw 10 a Logical "1" from Ry = 10052, Ao = 1k, Gy = 300pF 16 23 ns
tPOLHB A Port to B Port ! ' e ! s
Ry = 66752, Ap =5k, Cq = 45pF 11 18 ns
Propagation Delay from a Logical "0 to 3-State  |Ag lo Ay = 0.4V, T/R =24V (Figure 3)
tPLz8 from CD 10 B Pon S3.=1. Rg = 1k, Ca = 15pF 18 8 ne
tion Delay from a Logical "1" to 3-State  |Ag to Ay = 2.4V, T/R = 2.4V (Figue 3) 8 15
tpHze from CD to B Port Sg, =0, Rg = 1k, Cg = 15pF ns
Ag to A7 = 0.4V, T/R = 2.4V (Figure 3) |
Propagation Delay from 3-State to a Logical "0" Sg =1, Rs = 10052, Cq = 300pF 25 35 ns
tpzLe
7 S a— Ry =1, Ag= 66752, Cy = 45pF 16 22 ns
Ag to A7 =24V, T/R =24V (Figure 3) |
Propagation Delay from 3-State to a Logical "1" S3=0, Ry = 1k, Cq = 300pF 26 35 ns
[
= o €0 o B Fort S3 =0, Rs = 5k, Cy = 45pF 14 22 ns
TRANSMIT RECEIVE MODE SPECIFICATIONS
CD =0.4V (Figure 2)
tTRL g o A o Mode lo Receive | .4 Re= 1008, Cs= 5pF 28 38 ns
Sz =1, Rg = 1k, Gz = 30pF
) ) CD = 0.4V (Figure 2)
i ‘Prtpagﬂiﬂ_lj‘ E',‘;I#R“‘ljomATrPa;tw“ Mode to Receive (g .4 my= 1008, Gy =5pF 28 ag =
d Sp =0, Ra=5k Cz = 30pF
~ |co=0.av (Figure 2)
s :rmogou Tml‘r:;;n Transmit Mode to Receive Sy =1, Rg= 10082, Cg = 300pF a1 40 1%
Sp =0, Az =300, Cz = 5pF
GO = 0.4V {Figure 2)
HH O T Mode to Receive |, _ o g, = 1k, Gy = 300pF 31 40 ns
; So =1, Ag = 3008, C3 = 5pF
Note: 1. All typical values given are for Vo =50V and Ta =25°C.
2. Only one output at a time ime should be shorted,
05406A
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SWITCHING CHARACTERISTICS over operating range uniess otherwise specified

Am2947
COMMERCIAL MILITARY
Am2947 Am2947
Parameter Description Test Conditions Max Max Units
A PORT DATA/MODE SPECIFICATIONS
Propagation Delay to a_Logical CD = 0.4V, T/R = 0.4V (Figure 1)
PDHLA FiOPag2noR Pert lo A Fort Ry = 1k, Rp =5k, Cy -&;‘EF 2 24 ns
ion Delay to a Logical CD = 0.4V, T/H = 0.4V (Figure 1
tPDLHA “q lmnBPo?wAPlartm Ry = 1k, Fp =5k Cy = oy a 24 ns
Propagation Delay from a Logical Bo to Bz = 0.4V, T/R = 0.4V (Figure 3
IpLZA PP age State from CD 1o A Port 891, Rs = 1k, C4 = 15pF y g 18 21 ns
Propagation Delay from a Logical To B = 2.4V, T/R = 0.4V (Figure
tPHZA P Pe % Slate from CD to on 5‘;-0, fg = 1k, Cq = 15pF e 18 21 ns
Pr tion Delay from 3-State to Bp to By = 0.4V, T/H = 0.4V (Figure
tPzLA o haseal o rom GD 1o A Port 9 =1, Rg = 1k, Ca = 30pF KB 28 3 ns
Propagation Delay from 3-Slate to o By = 2.4V, T/A =0.4V (Figure 3)
'PZHA a Logical "1 from G to A Port 3‘5-0‘ hg = 5k, Cs = 30pF o 28 a3 ns
B PORT DATA/MODE SPECIFICATIONS
CD = 0.4y, T/R =24V (Figue 1) |
Propagation Delay to a Logical Ry = 10052, Ra = 1k, Cy = 28 34 ns
tPDHLE "Q" from A Port to B Port = 1000 Ag =1k (s = S0P
Ry = 66752, Az = 5k, Cy = 45pF 22 25 ns
CD = 0.4V, T/A = 2.4V (Figure 1) |
Propagation Delay 1o a Logical Hiw Ro = 1k, Gy = 300pF 28 34 ns
teoLHB ny P am A Port to B Port =006k, M2 = 2K O3
Ry = 86751, A = 5k, Cy = 45pF 22 25 ns
Propagation Delay from a Logical Ag lo A7 = 0.4V, T/R=2.4V (Figure 3)
tpLzB 0" 16 3-State from CD to 8 Port  |Sg=1, Rs = 1k, Ca=15pF 2 26 ns
Propagation Delay from a Logical Ag to Ay =24V, T/R =24V (Figure 3) 18 21 s
tprze “1" 1o 3-State from CD to B Port Sa=0, Rs = 1k, Cg = 15pF
Ao 10 A7 = 0.4Y, T/ =24V (Figure 3) |
. Pmpaggmj !?aliay tlgg G—Séa!'go:‘o S3 =1, A = 100£2, C4 = 300pF kL 43 ns
2 Logioal 0" rom CD o Sa=1, R = 6671, Ca = 45pF 2 20 s
o 1o A7 =24V, T/R = 2.4V (Figure 3) |
Propagation Delay from 3-State 1o Sa=0 Rs =1k, Cg = 300pF 38 43 ns
tpzHB ogical 1" fr 1o B Port ol k]
L T %om R S5 =0, Rs = 5k, Cq = 45pF 26 30 s
TRANSMIT RECEIVE MODE SPECIFICATIONS
Propagation Delay from Transmit CD = 0.4V {Figure 2)
TRL Mode to Receive a Logical 0", Sy =0, Rq = 1008, Ga = 5pF 42 48 ns
T/A to A Pont Sp =1, Ag =1k, Cp = 30pF
Propagation Delay from Transmit CD =04V (Figure 2)
TRH Mode to Receive a Logical 1", 54 =1, Rq = 10082, C3=5pF 42 48 ns
T/ to A Port Sp =0, Ry = 5k, Cp = 30pF
ion Dalay from Receive CD = 0.4V (Figura 2)
tRTL Mode to Transmit a Logical "0, Sq =1, Rg = 10082, C3 = 300pF 45 51 ns
T/8 to B Porl Sp =1, Ay = 300§, Gp = 5pF
Propagation Delay from Receive CD = 0.4V (Figure 2)
RTH Mode to Transmit a Logical "1, Sy =0, Rq =1k, Ca=300pF 45 51 ns
T/R to B Port Sp= 1, Rg = 30082, Cz = 5pF
05406A
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