Am2961/Am2962

Am2961/Am2962

4-Bit Error Correction Multiple Bus Buffers

DISTINCTIVE CHARACTERISTICS

® Provides complete data path interface between the
Am2960 Error Detection and Corraction Unit, the sys-
tem data bus and dynamic RAM memory

® Three-state 24mA output to data bus

® Three-state data output to memory

® Inverting data bus for Am2961 and noninverting for
Am2062

o Data bus latches allow operation with multiplexed buses

® Space saving 24-pin 0.3" package

GENERAL DESCRIPTION

The Am2961 and Am2962 are high-performance, low-
power Schottky multiple bus buffers that provide the
complete data path interface between the Am2960 Error
Detection and Correction Unit, dynamic RAM memory and
the system data bus. The Am2961 provides an inverting
data path between the data bus (B and the Am2960 error
correction data input (Y) and the Am2962 provides a
noninverting configuration (B to Y;). Both devices provide
inverting data paths between the Am2960 and memory
data bus, thereby optimizing internal data path speeds.

The Am2961 and Am2962 are 4-bit devices. Four devices
are used to interface sach 16-bit Am2960 Error Detection
and Correction Unit with dynamic memory. The system can
easily be expanded to 32 or more bits for wider memory
applications. The 4-bit configuration allows enabling the
appropriate devices two-at-a-time for intermixed word or
byte, read and write in 16-bit systems with error correction.

Data latches betwsen the error correction data bus and the
system data bus facilitate byte writing in memory systems
wider than 8-bits. They also provide a data holding capabili-
ty during single-step system operation.
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*Am2962 is the same function but noninverting to the system data bus, B.
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ADVANCED INFORMATION

® 25_-30% speed improvement plug-in replacements for Am2961/ Am2062.
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CONNECTION DIAGRAM

LOGIC SYMBOL

Note: Pin 1 is marked for orientation.
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B-Bus is noninverting for Am2962.

CONNECTION DIAGRAM
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METALLIZATION AND PAD LAYOUT
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Device type

AMD products are available in several pa

D

ORDERING INFORMATION

C B
L Screening Option
Blank — Standard processing
B - Burn-in
Temperature (See Operating Range)
C - Commercial (0°C to +70°C)
M - Military (-55°C to +125°C)
Package
D- 24-pin CERDIP (D-24-SLIM)
L - 28-pin leadless chip carrier (L-28-1)

4-Bit Error Correction Multiple Bus Buffers

ckages 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).

Valid Combinations
DC, DCB, DM,
DMB
Am2961
LC, LCB, LM,
Am2962 LMB
XC, XM

Valid Combinations
Consuit the AMD sales office in your area to
determine if a device is currently available in the
combination you wish.
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PIN DESCRIPTION

Pin No. ;Name 1/0 | Description

Am2961/Am2962

4.9, Bg, By, 170 | The four bidirectional system data bus inputs/outputs. The B-to-Y path is inverting for the Am2961 (Bj) and
16,21 Bz, Ba noninverting for the Am2962 (B).
14 OEB ] The three-state Output Enable far the system data bus output drivers. When OEB is LOW, data from the Data Output

Latch is output to the system data bus. When OEB is HIGH, the bus drivers are in the high-impedance state and the
Data Input Latch can receive input data from the system data bus.

13 LEB I Latch Enabie for the Data Output Latch. When LEB is HIGH, the latch is transparent and Y-Bus data is output to the
B-Bus. When LEB goes LOW, Y-Bus data meeting the latch set-up and hold time requirements is latched for output to
the B-Bus.

5, 8, Yo, Y1. 1/G | The four bidirectional EDC data inputs/outputs for connection to the EDC data 1/Q port.

17, 20 Yo, Y3

1" LEY | The Latch Enable control for the Data input Latch for the data input from the system data bus (B). When LEY is HIGH

the latch is transparent and B input data is available at the MUX input for selection to the Y outputs. When LEY goes
LOW, B input data meeting the latch set-up and hold time requirements is latched for subsequent selection to the Y
outputs.

2 OEY | Output Enable for the Y (EDC) Bus outputs. When OEY is HIGH, data selected by the input data multiplexer is output
10 the Y-bus. When OEY is LOW, the MUX output is in the high-impedance state and the Y-Bus can receive input data
from the EDC Unit.

1 s | The Select input for the input data multiplexer. A LOW input selects data from the memory data input, 5_I, for output to
the EDC bus (Y). A HIGH input selects data from the system data bus Data input Latch (B or B).

3, 10, BOg, DOy,| O | The Data Outputs to the memory data inputs. The DO outputs are inverted with respect to the EDC Bus (Y). These

15, 22 o, DO3 outputs are 'RAM Driver" outputs with a collector resistor in the lower output driver to protect against undershoot on
the HIGH-to-LOW transition.

23 OED [ Output Enable for the DO outputs. An active LOW input causes the DO outputs to output inverted data from the EDC
(Y) Bus and a HIGH input puts the DO outputs in the high-impedance state.

6, 7, Dig, DIy, | The Data Inputs from memory. D inputs are selected by the data input MUX for output to the EDC (Y) Bus (controlled

18, 19 Diy, Dia by S and OEY) and/or output to the system data bus (B) (controlled by LEB and OEB).

FUNCTION TABLES

Y-BUS OUTPUT B-BUS OUTPUT
B.* * * n
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APPLICATION 1
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*Since the EDC Data Bus Buffers are four-bit wide devices, controls can be paired to device inputs to provide byte level controls
(for any data width).
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Am2961/Am2962

ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage Temperature ................c.oeeveee -65°C to +150°C Commercial (C) Devices
Ambient Temperature Under Bias Temperature ..............cooeeieiininieinenn, 0°C to +70°C

Power Applied ... -55°C to +125°C Supply Voltage ....................coocee. +4.75V to +5.25V
(S;upply Voltage to Ground Potential Military (M) Devices

ONEINOUS ... ereeeieie e iie it raaeens -0.5V o +7.0V o o
DC Voltage Applied to Outputs For Temperature ...............cooeeviiiiinnnnn, -55°C to +125°C

Supply Voltage +4.5V to +5.5V

High Output State....................c..oen -0.5V to Voo Max
DC Input VOIRAGE ......evvvieeiiiiieeieeiee e 5.5V
DC Qutput Current, Into Outputs............ccovvvvennn, 30mA
DC Input Current .........c.covveeiniiininnns -30mA to +5.0mA

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

Operating ranges define those limits over which the function-
ality of the device is guaranteed.

DC CHARACTERISTICS OVER OPERATING RANGE - Y BUS

Typ
Parameters Descriptions Test Conditions (Note 1) Min (Note 2) Max Unigs
Voo =MIN _
Vou Output HIGH Voltage VI = Vil or Vi loH =-3.0mA 24 34 Valts
loL = 8mA 03 0.45
Vge = MIN
VoL Output LOW Voltage Vin = Vin of VL loL = 16mA 0.35 05 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 20 Volts
. . MiL 0.7
Guaranteed input logical LOW
ViL Input LOW Level voltage for ail inputs COM'L 08 Volts
Vi Input Clamp Voltage Voo = MIN, Iiy =-18mA -15 Volts
he Input LOW Current Vo = MAX, Viy =04V OEY = LOW -20 mA
v Input HIGH Current Voo = MAX, Viy=2.7V OEY = LOW 100 A
|y Input HIGH Current VoG = MAX, VN = 5.5V OEY = LOW 1.0 mA
Output Short Gircuit Gurrent -
¢ (Note 3) Voo = MAX -30 ~130 mA
DC CHARACTERISTICS OVER OPERATING RANGE - B BUS
Typ
Parameters Descriptions Test Conditions (Note 1) Min (Note 2) Max Units
- loH = - 3.0mA 2.4
Voo = MIN
VOH Output HIGH Voitage ViN = Vin oF Vi 1om = - 15mA 20 Volts
_ loL = 12mA 0.3 0.45
Voo = MIN
VoL Output LOW Voltage Vi = ViH of ViL loL = 24mA 0.35 0.50 Volts
Guaranteed input logical HIGH
VIH Input HIGH Level voltage for all inputs 2.0 Volts
. . MIL 0.7
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs COM'L 0.8 Volts
At input Clamp Voltage Voo = MiN, Iy =-18mA -15 Volts
[ input LOW Current Voo = MAX, ViN = 0.4V OEB = HIGH -1.0 mA
liH Input HIGH Current Vo = MAX, Vi = 2.7V OEB = HIGH 100 uA
1 Input HIGH Current Vee = MAX, Vin = 5.5V OEB = HIGH 1.0 mA
Output Short Circuit Current - ~ _
Isc (Nate 3) Yec = MAX 50 150 mA
Notes: 1. For conditions as MIN or MAX, use the appropriate value specified under Operating Range for the applicable device type.
2. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
03534B
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DC CHARACTERISTICS OVER OPERATING RANGE - DO OUTPUTS

Typ
Parameters Descriptions Test Conditions (Note 1) Min (Note 2) Max Units
_ MIL loH = -50pA 25 Volts
Voo = MIN
VoH Output HIGH Voitage ViN= Vi or Vi COM'L loH = —1004A 27 Volts
Voo = MIN _
YoL Output LOW Voltage ViN=Viy or Vi loL = 1mA 0.4 Volts
Output Short Circuit Current -
Isc (Note 3) Vo = MAX -50 -150 mA
Vo =0.4V -100
o Off-State Out Current Voo = MAX Vo =24V +100 MA
DC CHARACTERISTICS OVER OPERATING RANGE -DI INPUTS AND CONTROLS
Typ
Parameters Descriptions Test Conditions (Note 1) Min (Note 2) Max Units
Guaranteed input logical HIGH
A Input HIGH Level voltage for all inputs 2.0 Volts
. . MIL 07
Guaranteed input logical LOW
Vi Input LOW Level voltage for all inputs COM'L 08 Volts
'/ Input Clamp Voltage Vce = MIN, |y = -18mA -15 Voits
DI Inputs -1.0 mA
IR Input LOW Current Voo = MAX, ViN = 0.4V Controls 16 A
IH Input HIGH Current Voo = MAX, ViN = 2.7V 50 HA
Iy Input HIGH Current Voo = MAX, Vi = 5.5V 1.0 mA
DC CHARACTERISTICS OVER OPERATING RANGE - POWER SUPPLY
Typ
Parameters Descriptions Test Conditions (Note 1) Min (Note 2) Max Units
lcc Power Supply Current Voo = MAX 110 155 mA
03534B
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Am2961/Am2962

SWITCHING TEST CIRCUIT
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Figure 1. Figure 2. Figure 3.
SWITCHING CHARACTERISTICS over operating range uniess otherwise specified”
Am2961
COMMERCIAL MILITARY
Parameters Description Test Conditions Min Max Min Max | Units
tPLH Propagation Dejay B to Y (Latch 25 28 ns
PHL Transparent, OEY = LEY = HIGH) 25 28 ns
tPLH Propagation Delay Di to Y 15 18 ns
tPHL (OEY = HIGH, S =LOW) 15 18 ns
tPLH Propagation Delay S to Y Figure 1 25 28 ns
PHL (OEY = HIGH) CL = 5pF 25 28 ns
tPLH Propagation Delay LEY to Y F’} 231105’ 25 30 ns
"y (OEY = § = HIGH) 2 35 40 ns
pzH Y Bus Output Enable Time 18 21 ns
tpz1 OEY to Y 18 21 ns
tPHz ¥ Bus Output Disable Time 18 21 ns
tpLz OEY to ¥ 18 21 ns
t 25 30
PLH ro Bagatlgn Delay LEB to B Figure 1 ns
tPHL Cy = 50pF 35 40 ns
tPLH Propagation Delay Y to B (Latch Transparent, Fg_ ==217I?S§l 18 21 ns
PHL LES ~HIGH, OEB = LOW, OEY = LOW) 2 20 = oy
Figure 1
tPLH Propagation De la Y 1o B (Latch Transparent, Ci = 300pF ad %0 ns
LEB = HIGH, LOW, OEY = LOW) RL = 27002
tPHL Rz = 1k 31 35 ns
4 = . 1 2
PZH B Bus( O_gtpul Enable Time Figure 1 8 1 ns
tpzL OEB to CyL = 50pF 18 21 ns
tprz B _Bus Output Disable Time '}21217'33 18 21 ns
tPHZ GOEB 10 B 18 21 ns
tPLH ro:B gation Delay Y to DO CFLig=m590PzF 15 18 ns
tPHL D = OEY = LOW) = 2k§2 20 23 ns
tPzH DO Output Enable Time §=2 28 30 ns
trzL OED to DO S=1 cFigurseo :F 28 30 ns
L =
tpHz DO Output Disable Time $=2 | R=-68082 16 18 ns
Lz OED to DO S=1 24 28 ns
ts B to LEY Setup Time (OEB = HIGH) CTQ:';D;F 6 6 ns
— R = 39082
tH B to LEY Hold Time (OEB = HIGH) R2 = 1k 9 10 ns
" Fi 1
ts Y to LEB Set-up Time (OEY = LOW) CL'QS“’;DPF 6 6 ns
. R = 27082
H Y to LEB Hold Time (OEY = LOW) Rp= 1k 9 10 ns
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
035348
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified®

Am2962
COMMERCIAL MILITARY
Parameters Description Test Conditions Min Max Min Max | Units
tpLH Propagation Delay B to Y (Latch 27 28 ns
tPHL Transparent,OEY = LEY = HIGH) 27 28 ns
tPLH Propagation Delay Di to Y 15 18 ns
oL (QEY = HIGH, S = LOW) 15 Py s
tpLH Propagation Delay S to Y Figure 1 25 28 ns
tPHL (OEY = HIGH) CL = 5pF 25 30 ns
tPLH Propagation Delay LEY to Y %‘- :33?5.? 25 30 ns
tPHL (OEY = § = HIGH) 2 35 40 ns
tPzH Y Bus Output Enabie Time 18 21 ns
tpzL OEY to Y 18 21 ns
tPHZ Y Bus Output Disable Time '8 21 ns
oLz OEY to Y 18 21 ns
tPLH Propagation Delay LEB to B ) 25 30 ns
= Figure 1
tpHL (b% = LOW) Cp = 50pF 35 40 ns
trLH Propagation Delay Y to B {Latch Transparent, F;‘L :217&? 20 23 ns
PHL LEB = HIGH, OEB = LOW, OEY = LOW) 2 21 24 oy
Figure 1
tPLH Propagation Delay Y 1o B {Latch Transparent, CL=300p F 28 32 ns
LEB = HIGH, =LOW, OEY = LOW) R = 27002
tPHL Rp = 1k§2 32 36 ns
¢ i 18 1
PZH B BustOOstput Enable Time Figure 1 2 ns
tpzL GEB CL = 50pF 18 21 ns
tpLz B Bus Output Disable Time F&:jﬂ?&? 18 21 ns
tPHZ OEB to B 18 21 ns
tPLH Propagation Delay Y to DO CT%?OSF 15 18 ns
tPHL (OED = OEY = LOW) R =2K§2 20 23 ns
tpzH DG _Output Enable Time §=2 ) 28 30 ns
tpzL GED 1o DO s=1]| [Fiaue ;?F 26 30 ns
L=
tPHZ DO Output Disable Time S=2 | R=6800 16 18 ns
[ OED to S$=1 24 28 ns
ime (OEB Figure 1
ts B 1o LEY Set-up Time (OEB = HIGH) CL'Q:?OPF 8 8 ns
AL = 39082
H B to LEY Hold Time (OEB = HIGH) Fp = 1k 8 9 ns
ts Y to LEB Set-up Time (OEY = LOW) CTQ:';O‘:F 8 8 ns
. R =270
tH Y to LEB Hold Time (OEY = LOW) Rp = 1kQ 8 9 ns
*AC perlormance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 8.
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