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“Increasing integration and performance on the system level now
requires corresponding improvements in bus interface. AMD’s
Am29C800A family meets this challenge, offering the designer
innovative solutions to his interface needs. We are confident that
you will find these devices suitable for your most demanding

applications.”
_Fdf) | ffeed..,

Fred J. Roeder
Vice-President and Managing Director
Logic Products Division
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Introduction

This document contains preliminary product specifications for the Am29C800A High-
Performance Bus interface devices. This newest Am29800 Family provides wide data-
path solutions in a variety of functions for use in various system applications.

The Am29C800A High-Performance CMOS Bus Interface Family provides bipolar-com-
parable performance while consuming much less power. Pin-for-pin compatible with the
Am29800A/Am29C800 Families, the Am29C800A Family provides the same functional-
ity and features with 48-mA output drive. The Am29C800A devices offer lower propaga-
tion delays and consume less power than their predecessors. Built with AMD’s advanced
CS-11SA 1.0 micron process, you obtain the necessary output drive for driving heavily
loaded buses while achieving the fast switching speeds required for high-performance
systems.

The family is available in a variety of packages, including 24-Pin Slim (300-mil) Ceramic
and Plastic DIPs, a 28-Pin Ceramic Leadless Chip Carrier (LCC), and a 28-Pin Piastic
Leaded Chip Carrier (PLCC). Physical Dimensions for these packages, as well as a
common Switching Test Circuit, with associated waveforms, are provided on the follow-
ing pages.

For further information, please contact the nearest AMD Sales Office or Representative
listed on the back cover.




SWITCHING TEST CIRCUITS

THREE-STATE OUTPUTS
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OPEN-DRAIN OUTPUTS

Rs
FROM OUTRUT
UNDER TEST
C.
I_

SWITCH POSITIONS FOR PARAMETER TESTING

Parameter| S Position
trLH OPEN
tont OPEN
tuz OPEN
tzn OPEN
te CLOSED
ta CLOSED




SWITCHING TEST WAVEFORMS
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PHYSICAL DIMENSIONS*
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PHYSICAL DIMENSIONS (cont'd)
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PHYSICAL DIMENSIONS (cont'd)
PL 028

042
048

—'| lﬂ‘ 050 REF. _g;_g >
=
1

I":%%gs' L2 5
a -
I [¢]
e i
b E %
0

¥
485 450
o % 0 % Aer. S0
0 ——
g 026
0 032 y
3 ~ . A
‘o l -’l -+ [+ 020 MIN.
- 456 * e
. 485 . -2
495 !
PID # 06751E
CL 028
28 PLACES
~ -
23
> ‘4' ™
054
=
/
T_ ==
A42 g
N — L &
——— 32 PID #06595F




Am29C821A/Am29C823A

High-Performance CMOS Bus Interface Registers

PRELIMINARY

DISTINCTIVE CHARACTERISTICS
High-speed parallel positive edge-triggered registers ® Extra-wide (9- and 10-bit) data paths

with D-type flip-flops ® Proprietary edge-rate controlled outputs

— CP-Y propagation delay =5 ns typical ® Power-up/down disable circuit provides for glitch-free
Low standby power power supply sequencing

JEDEC FCT-compatible specs

Very high output drive
- loL =48 mA Commercial, 32 mA Military

BLOCK DIAGRAMS
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GENERAL DESCRIPTION

The Am29C821A and Am29C823A CMOS Bus Interface
Registers are designed to eliminate the extra devices required
to buffer stand alone registers and to provide extra data width
for wider address/data paths or buses carrying parity. The
Am29CBO0A registers are produced with AMD's exclusive
CS11SA CMOS process, and feature typical propagation
delays of 5 ns, as well as an output current drive of 48 mA.

The Am29C821A is a buffered, 10-bit version of the popular
'374/'534 function. The Am29C823A is a 9-bit buffered
register with Clock Enable (EN) and Clear (CLR) — ideal for
parity bus interfacing in high-performance microprogrammed
systems.

The Am29C821A and Am29C823A incorporate AMD's propri-
etary edge-controlled outputs in order to minimize simulta-
neous switching noise (ground bounce). By controlling the
output transient currents, ground bounce and ouput ringing

have been greatly reduced. A modified AMD output provides a
stable, usable voltage level in less time than a non-controlled
output.

Additionally, speed degradation due to increasing number of
outputs switching is reduced. Together, these benefits of
edge-rate control result in significant increase in system
performance despite a minor increase in device propagation
delay.”

A unique 1/0 circuitry provices for high-impedance outputs
during power-off and power-up/down sequencing, thus provid-
ing glitch-free operation for card-edge and other active bus
applications.

The Am29C821A and Am29C823A are available in the stan-
dard package options: DIPs, PLCCs, LCCs, SOICs, and
Flatpacks.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PiD # 10181A).




CONNECTION DIAGRAMS

Top View
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* Also available in 24-Pin
**Also available in 28-Pin

Flatpack and Small Outline packages; pinout identical to DIPs.
PLCC; pinout identical to LCC.




LOGIC SYMBOLS

X =Don't Care

V4

= High Impedance

Am29C821A Am29C823A
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FUNCTION TABLES
Am29C821A Am29C823A
Inputs Internal | Outputs Inputs Internal | Outputs
oE| b, | cp o Ty Function OE [CLR|EN|Dj|cP| o Yi Function
-H H LiL|1t H V4 .
H L 1 H z . Hi-Z
H H ' L z Hi-Z H H L[H]|1 L z
H L X | X|X H z
L L 1 H L Clear
LlH : L H Load L L X |X|X H L
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H H LjH|1 L z
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L H LIH]|1 L H
H =HIGH NC = No Change
L =LOW t = LOW-to-HIGH Transition




AMD products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number

ORDERING INFORMATION

Standard Products

b. Speed Option (if applicable)
c. Package Type
d. Temperature Range
e. Optional Processing
C821A P c B

I——-e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

c. PACKAGE TYPE
P = 24-Pin Slim Plastic DIP (PD3024)
S = 24-Pin Plastic Small Outline Package (SO 024)
J = 28-Pin Plastic Leaded Chip Carrier (PL 028)
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C821A CMOS 10-Bit Register
Am29CB23A CMOS 9-Bit Register

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM29CE21A supported in volume for this device. Consult the local AMD

AM29C823A

PC, PCB, SC, JC, LC

sales office to confirm availability of specific valid

combinations, to check on newly released valid
combinations, and to obtain additional data on AMD's
standard military grade products.




MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL

products is formed by a combination of: a. Device Number

o

. Device Class
. Package Type
. Lead Finish

AM29C821A /8. L

oaon

. Speed Option (if applicable)

A
l——e. LEAD FINISH

A =Hot Solder DIP

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)
K = 24-Pin Rectangular Medium Ceramic Flatpack
(CFM024)
3 = 28-Pin Ceramic Leadless Chip
Carrier (CL 028)

a. DEVICE NUMBER/DESCRIPTION
Am29C821A CMOS 10-Bit Register

c. DEVICE CLASS
/B=Class B

b. SPEED OPTION
Not Applicable

Am29C921A CMOS 10-Bit Register (Center-Vcg-and-GND Pinout)

Valid Combinations

Valid Combinations
Valid Combinations list configurations planned to be

AM29C821A /BLA, /BKA, /B3A supported.in volume fo!' this de\./ice.. ponsult the lf)f:al AMD
AM29C823A sales office to confirm availability of specific valid

combinations or to check for newly released valid

combinations.

Group A Tests
Group A tests consist of Subgroups
1,2/ 3,7, 8,9, 10, 11.
PIN DESCRIPTION
Am29C821A/Am29C823A Am29C823A only:

D;j Data Input (Input)
D; are the register data inputs.

CP  Clock Pulse (Input, LOW-to-HIGH Transition)
Clock Pulse is the clock input for the registers. Data is
entered into the registers on the LOW-to-HIGH transitions.

Y; Data Outputs (Output)
Y are the three-state outputs.

OE Output Enable (Input, Active LOW)
When the OE input is HIGH, the Y; outputs are in the high-
impedance state. When OE is LOW, the register data is
present at the Y;j outputs.

EN Clock Enable (Input, Active LOW)
When EN is LOW, data on the Dj inputs are transferred to
the Qj outputs on the LOW-to-HIGH clock transition. When
EN is HIGH, the Q; outputs do not change state, regardless
of the data or clock input transitions.

CLR Clear (Input, Active LOW)
When CLR is LOW, the internal register is cleared. When
CLR is LOW and OE is LOW, the Q; outputs are HIGH.
When CLR is HIGH, data can be entered into the register.




ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........cccceveuvenernnnines -65 to +150°C
Supply Voltage to Ground Potential
ContiNUOUS ...ccvevenriiereniniiiaiieiaeees -05Vto-6V

DC Output Voltags........... ..=05Vito-6V
DC Input Voltage.........c.ceenvenvunnnes -05Vto-6V
DC Output Diode Current: Into Output............... +50 mA
Out of Output ............ -50 mA

DC Input Diode Current: Into Input .. +20 mA
Out of Input ................ -20 mA

DC Output Current per Pin: ISink ««ceeereeeenenrenrens +70 mA
ISOUrCE ++vrvererrmesensnen -30 mA

Total DC Ground Current .(nx loL + mxIccT) mA (Note 1)
Total DC Vg Current ... (nx oy + mxIcct) mA (Note 1)

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
reliability.

OPERATING RANGES

Commercial (C) Devices

Ambient Temperature (TA) -c...c.oevveinrnrnnns 0 to +70°C
Supply Voltage (VCC) .evvevrnvnnrnnnnes +45Vto +65 V

Military (M) Devices
Ambient Temperature (Ta) ..

..... -55 to +125°C

Supply Voltage (VCC) -.vvvevnieninnnnne +45Vto +55 V
Operating ranges define those limits between which the

functionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, Group A,

Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter
Symbol Parameter Description Test Conditions Min. Max. Units
VoH Output HIGH Voltage 3&0:\;": y Vil loH=-15 mA 24 Volts
= MIL loL =32 mA 0.5 Volts
VoL Output LOW Voltage VoS o i oL
COM'L loL =48 mA 0.5 Volts
Vi Input HIGH Voltage 3:;;39’;‘912‘: ;'\Tf‘u’ﬁpt?é"fﬁkg‘i? 20 Volts
Guaranteed Input Logical LOW
ViL Input LOW Voltage Voltage for All Inputs (Note 2) 08 Volts
Vi Input Clamp Voltage Vcg=45V, IN=-18 mA -1.2 Volts
M Input LOW Current Vec =55 V, Vin=GND -0 A
Veg=55V, ViN=04 V -5
IH input HIGH Current Vec =55V, Vin=27 V 5 vA
Vec=55V, ViN=565V 10
lozH Output Off-State Current Voc =55V, Vo=5.5 V or 27 V (Note 3) +10 pA
lozL (High Impedance) Vcc=5.5V, Vo=0.4 V or GND (Note 3) -10 pA
Isc Output Short-Circuit Current Vec=5.5V, Vog=0 V (Note 4) -60 mA
= MIL 1.5
Icca éwD Ve or . mA
Ven =55 V COM'L 1.2
Static Supply Current Outbuts Open Data Input 15
lect Vin=34V [OE CLR CP mA/Bit
m' ’ ' 3.0
lccot Dynamic Supply Current Voc =55 V (Note 5) 215 | HAMHZ/
Notes: 1. n=number of outputs, m = number of inputs.

Input thresholds are tested in combination with other DC parameters or by correlation.

1.
2.
3. Off-state currents are only tested at worst-case conditions of Voyt=5.5 V or 0.0 V.
4.
5.

Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.

Measured at a frequency < 10 MHz with 50% duty cycle.

1 Not included in Group A tests.




SWITHCING CHARACTERISTICS over operating range unless otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

COMMERCIAL MILITARY
Parameter Parameter .

Symbol Description Test Conditions Min. Max. Min. Max. Units
tPLH FE?pagation Delay Clock to Y; 8.5 95 ns
tpHL (OE = LOW) (Note 1) 85 9.5 ns
ts Data to CP Setup Time 3 3 ns
tH Data to CP Hold Time 1.5 15 ns
ts Enable (EN 1) to CP Setup Time 3 3 ns
ts Enable (EN_f ) to CP Setup Time 3 3 ns
tH Enable (EN) Hold Time Cp =50 pF 0 0 ns
tPHL Propagation Delay, Clear to Yi g;:ggg g 10 10.5 ns
tREC Clear (CLR " ) to CP Setup Time 6 6 ns
1 HIGH 6 6
PWH Clock Pulse Width i
tPwL LOwW 6 6 ns
tpwL Clear Pulse Width Low 6 6 ns
tznu 8.5 9 ns
- Output Enable Time OE L_to Y; Y ry o
tHz 7.5 8 ns
2 Output Disable Time OE "~ to V; 75 s s

*See Test Circuit and Waveforms.

Notes: 1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A).




Am29C827A/Am29C828A

High-Performance CMOS Bus Buffers

PRELIMINARY

High-speed CMOS buffers and inverters

- D-Y delay =4 ns typical
Low standby power

JEDEC FCT-compatible specs
Very high output drive

DISTINCTIVE CHARACTERISTICS

® Proprietary edge-rate controlled outputs

® Power-up/down disable circuit provides for glitch-free

power supply sequencing

- loL = 48 mA Commercial, 32 mA Military

® 200-mV typical hysteresis on data input ports

BLOCK DIAGRAMS
Am29C827A (Noninverting)
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Am29C828A (Inverting)
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Publication # Rev. Amendment
11228 A /0
9 Issue Date: November 1988
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GENERAL DESCRIPTION

The Am29C827A and Am29C828A CMOS Bus Buffers provide
high-performance bus interface buffering for wide address/
data paths or buses carrying parity. Both devices feature 10-bit
wide data paths and NORed output enables for maximum
control flexibility. The Am29C827A has non-inverting outputs,
while the Am29C828A has inverting outputs. Each device has
data inputs with 200-mV typical input hysteresis to provide
improved noise immunity. The Am29C827A and Am29CB828A
are produced with AMD's exclusive CS11SA CMOS process,
and feature typical propagation delays of 4 ns, as well as an
output current drive of 48 mA.

The Am29C827A and Am29CB828A incorporate AMD's propri-
etary edge-controlled outputs in order to minimize simulta-
neous switching noise (ground bounce). By controlling the
output transient currents, ground bounce and ouput ringing

have been greatly reduced. A modified AMD output provides a
stable, usable voltage level in less time than a non-controlled
output.

Additionally, speed degradation due to increasing number of
outputs switching is reduced. Together, these benefits or
edge-rate control result in significant increase in system
performance despite a minor increase in device propagation
delay.*

A unique 1/0 circuitry provides for high-impedance outputs
during power-off and power-up/down sequencing, thus provid-
ing glitch-free operation for card-edge and other active bus
applications.

The Am29C827A and Am29C828A are available in the stan-
dard package options: DIPs, PLCCs, LCCs, SOICs, and
Flatpacks.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A)

CONNECTION DIAGRAMS

Top View
Am29C827A/Am29C828A
DIPs* LCC**
o ./ - Q
o—ad' ul ]vVec s & 1§ ¢ £ 2 s
o []2 B[ Y e I A=
4 3 1
os  =2[w o, v
D2 E 4 21 : Y2 0, Vs
0 [1s 2 ]Y
D4 \A
Ds [} v
NC NC
os [}7 w8 1Y
Ds s
os (e v [ %
Y,
o, []e w[ 1Y O s
pg [0 15[ 1V [ Yy
14
Dg E 1 14 : Yo 1 O O ]
GND [ |12 13 [ ] GE, S 82 g g T
(%]
CD001170 CD001393

*Also available
**Also available

in 24-Pin Flatpack and Small Outline packages; pinout identical to DIPs.
in 28-Pin PLCC; pinout identical to LCC.
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Am29C827A

LOGIC SYMBOLS

Am29C828A

LS000393

L.S000391

FUNCTION TABLES

Am29C827A Am29C828A
Inputs Outputs Inputs Outputs
OE; | OE2 | D Y; Function OE{ | OE2 | D; Y Function
L L H H Transparent L L H L Transparent
L L L L Transparent L L L H Transparent
X H X z Hi-Z X H X 4 Hi-Z
H X X z Hi-Z H X X b4 Hi-Z
H = HIGH
L=LOW
X = Don't Care

Z=Hi-Z




ORDERING INFORMATION
Standard Products

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number

b. Speed Option (if applicable)

c. Package Type

.d. Temperature Range

e. Optional Processing

AM29C827A P (o] B
e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

c. PACKAGE TYPE

P = 24-Pin (300-Mil) Plastic DIP (PD3024)

S = 24-Pin Plastic Small Outline Package
(SO 024)

J = 28-Pin Plastic Leaded Chip Carrier
(PL 028)

L = 28-Pin Ceramic Leadless Chip Carrier
(CL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C827A CMOS 10-Bit Noninverting Buffer
Am29C828A CMOS 10-Bit Inverting Buffer

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD

AM28CB27A PC, PCB, SC, JC, sales office to confirm availability of specific valid
AM29C828A LC combinations, to check on newly released valid

combinations, and to obtain additional data on AMD's
standard military grade products.

12




MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL
products is formed by a combination of: a. Device Number

b. Speed Option (if applicable)

c. Device Class

d. Package Type

e. Lead Finish

AM29C827A /B L A

“e. LEAD FINISH

A =Hot Solder DIP

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)
K = 24-Pin Rectangular Medium Ceramic
Flatpack (CFM024)
3 = 28-Pin Ceramic Leadless Chip Carrier
(CL 028)

c. DEVICE CLASS
/B =Class B

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am27C827A CMOS 10-Bit Noninverting Buffer
Am29C828A CMOS 10-Bit Inverting Buffer

Valid Combinations

Valid Combinations valid Combinations list configurations planned to be
AM29C827A JBLA. /BKA. /B3A supported in volume for this device. Consult the local AMD
AM29C828A ' ' sales office to confirm availability of specific valid

combinations or to check for newly released valid
combinations.

Group A Tests

Group A tests consist of Subgroups
1,2, 3,7 8,9, 10, 11.

PIN DESCRIPTION

OFE;j Output Enables (Input, Active LOW) D; Data Inputs (Input)
When OE and OE3 are both LOW, the outputs are enabled. D; are the 10-bit data inputs.
;Vh;;\tznther one or both are HIGH, the outputs are in the Hi- Y| Data Output (Output)

Y; are the 10-bit data outputs.

13




ABSOLUTE MAXIMUM RATINGS

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

Supply Voltage to Ground Potential
Continuous ......ocviiiniuiinieciniennanee. -05Vto +60V
DC Output Voltage.......ccovvvienieninnnnee -05Vto +6.0 V
DC Input Voltage .......ccocevvrvvenienninnnnns -05Vito +60 V
DC Output Diode Current: Into Output............... +50 mA
Out of Output............~50 mA
DC Input Diode Current: Into Input....... .. +20 mA
Out of Input ~20 mA

DC Output Current per Pin:

IQINK «creentnenmarnierniri et rcrasrenieans +70 mA
ISOURGE «+rveurerierensmneniesiieniiniuisiernenronniessses -30 mA

Total DC Ground Current .(nxIoL + mxIccT) mA (Note 1)
Total DC Vg Current ... (nxloy + mxicct) mA (Note 1)

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
reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature (TA)....occeveereiueeareiencrncncenss 0 to +70°C

Supply Voltage (VCE) -vvvevvervnrnnnns +45 V to +565 V
Military (M) Devices

Temperature (TA)......covvvvnviveniennnnnnns -55 to +125°C

Supply Voltage (VGG) «veevrervernnannne +45Vto +55V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, Group A,

Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter Parameter .
Symbol Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage 3&0:\;“: y Va loH=-15 mA 24 v
Vee=45V MIL lot. =32 mA
Vi Output LOW Volt 0.5 v
oL utpu otage VIN=ViH or ViL COM'L IoL = 48 mA
Guaranteed Input Logical HIGH
ViH Input HIGH Voltage Voltage for All Inputs (Note 2) 20 v
Guaranteed Input Logical LOW
ViL Input LOW Voltage Voltage for All Inputs (Note 2) 08 v
\ Input Clamp Voltage Vec=45V, IN=-18 mA -1.2 \
i Input LOW Current Vec =55 V, Vin=GND -10 2A
Vcc=55V, ViN=04 V -5
" Input HIGH Current Vec=55 V, ViN=27 V s vA
Veg=55V, ViN=55V 10
lozH Output Off-State Current Vec=55V, Vg=5.5 V or 2.7 V (Note 3) +10 HA
lozL (High Impedance) Vcc=55 V, Vo=0.4 V or GND (Note 3) ~10 uA
Isc Output Short-Circuit Current Vcc=55V, Vo=0 V (Note 4) -60 mA
Vin=Voo ML 15
I mA
cca N Vec=55V or GND COM'L 1.2
Static Supply Current o 0
| utputs Open V=34V Data Input 1.5 mA/Bit
cer IN ) Eh CE2 3.0
lccot Dynamic Supply Current Voo =55 V (Note 5) 275 | HAMMKE/

Notes: 1. n=number of outputs, m = number of inputs.
2. Input thresholds are tested in combination with other DC parameters or by correlation.
3. Off-state currents are only tested at worst-case conditions of Voyr=5.5 V or 0.0 V.

4. Not more than one output should be shorted at a time. Duration should not exceed 100 milliseconds.

5. Measured at a frequency < 10 MHz with 50% duty cycle.

+ Not included in Group A tests.




SWITCHING CHARACTERISTICS over operating range unless otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

COMMERCIAL MILITARY
Parameter Parameter .
Symbol Description Test Conditions Min. Max. Min. Max. | Units
tpLH Data (D)) to Output (Y;) 6.5 7.5 ns
tPHL Am29C827A (Noninverting) (Note 1) 6.5 75 ns
tPLH Data (Dj) to Output (Y;) ' 6.5 7.5 ns
tPHL Am29C828A (Inverting) (Note 1) CL =50 pF 6.5 75 ns
: Ry =500 Q p 0
— = ns
ZH Output Enable Time OF to ; Rz =500 &
zL 9 10 ns
tHz ) e 8 ns
Output Disable Time OE to Y;
tLz 8 ns

*See Test Circuit and Waveforms. .
Notes: 1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note
(PID #10181A).




Am29C833A/Am29C853A/Am29C855A

High-Performance CMOS Parity Bus Transceivers

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® High-speed CMOS bidirectional bus transceivers
- T-R delay =5 ns typical

- R-Parity delay =8 ns typical

Error flag with open-drain output

Generates odd parity for all-zero protection
Low standby power

Am29C255A adds new functionality

® 200-mV typical input hysteresis on input data ports
® Very high output drive
- loL =48 mA Commercial, 32 mA Military
® JEDEC FCT-compatible specs
® Proprietary edge-rate controlled outputs
® Power-up/down disable circuit provides for glitch-free
power supply sequencing

GENERAL DESCRIPTION

The Am29C833A, Am29C853A, and Am29C855A are high-
performance CMOS parity bus transceivers designed for
two-way communications. Each device can be used as an
8-bit transceiver, as well as a 9-bit parity checker/genera-
tor. In the transmit mode, data is read at the R port and
output at the T port with a parity bit. In the receive mode,
data and parity are read at the T port, and the data is output
at the R port along with the ERR flag showing the results of
the parity test. Each of these devices is produced with
AMD's exclusive CS11SA CMOS process, and features a
typical propagation delay of 5 ns, as well as an output
current drive of 48 mA.

In the Am29C833A, the error flag is clocked and stored in a
register which is read at the open-drain ERR output. The
CLR input is used to clear the error flag register. In the
Am29C853A, a latch replaces this register, and the EN and
CLR controls are used to pass, store, sample or clear the
error flag output. When both output enables are disabled in
the Am29C853A and Am29C833A, parity logic defaults to
the transmit mode, so that the ERR pin reflects the parity of
the R port. The Am29C855A, a variation of the
Am29CB853A, is designed so that when both output enables
are HIGH, the ERR pin retains its current state.

The output enables, OER and OET, are used to force the
port outputs to the high-impedance state so that other

devices can drive bus lines directly. In addition, the user
can force a parity error by enabling both OER and OET
simultaneously. This transmission of inverted parity gives
the designer more system diagnostic capability.

The Am29C833A, Am29C853A, and Am29C855A incorpo-
rate AMD's proprietary edge-controlled outputs in order to
minimize simultaneous switching noise (ground bounce). By
controlling the output transient currents, ground bounce
and ouput ringing have been greatly reduced. A modified

AMD output provides a stable, usable voltage level in less -

time than a non-controlled output.

Additionally, speed degradation due to increasing number
of outputs switching is reduced. Together, these benefits of
edge-rate control result in significant increase in system
performance despite a minor increase in device propaga-
tion delay.*

A unique 1/0 circuitry provices for high-impedance outputs
during power-off and power-up/down sequencing, thus
providing glitch-free operation for card-edge and other
active bus applications.

The Am29C833A, Am29C853A, and Am29C855A are avail-
able in the standard package options: DIPs, PLCCs, LCCs,
SOICs, and Flatpacks.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID

#10181A).

SIMPLIFIED BLOCK DIAGRAM
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BLOCK DIAGRAMS
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BLOCK DIAGRAMS (Cont'd.)
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CONNECTION DIAGRAMS

Top View
Am29C833A
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*Also available in 24-Pin Flatpack and Small Outline packages; pinout identical to DIPs.
**Also available in 28-Pin PLCC; pinout identical to LCC.




FUNCTION TABLES

Am29C833A (Register Option)

Inputs Outputs
Sum of Sum of
H's H's
OET |OER |CLR [ CLK | R; of Rj Ti |(Ti+Parity)| R; Tj |Parity | ERR Function
L H X X H OoDD NA NA NA H L NA | Transmit mode: transmits
L H X X H EVEN NA NA NA H H NA |data from R port to T port,
L H X X L oDbD NA NA NA L L NA [generating parity. Receive
L H X X L EVEN NA NA NA L H NA |path is disabled.
H L H t NA NA H 0oDD H NA NA H Receive mode: transmits
H L H t NA NA H EVEN H NA NA L |data from T port to R port
H L H t NA NA L oDD L NA NA H with parity test resulting in
H L H t NA NA L EVEN L NA NA L error flag. Transmit path is
disabled.

X "X L X X X X X X X X H Clear error flag register.
H H H X X X X X Z 4 Z * Both transmitting and
H H L X X X X X 4 Z Z H receiving paths are
H H H t L ODD X X 4 4 4 H |disabled. Parity logic
H H H t H EVEN X X 4 z z L defaults to transmit mode.
L L X X H ODD NA NA NA H H NA [Forced-error checking.
L L X X H EVEN NA NA NA H L NA
L L X X L OoDbD NA NA NA L H NA
L L X X L EVEN NA NA NA L L NA

H = HIGH Z = High Impedance ODD = Odd Number

L=LOW NA = Not Applicable EVEN = Even Number

t = LOW-to-HIGH Transition of Clock * = Store the State of the Last i=0,1,23,4,5,6,7

X =Don't Care or Irrelevant Receive Cycle

TRUTH TABLE
Error Flag Output

Am29C833A
Internal | Outputs
Inputs |to Device | Pre-state | Output
CLR [ CLK (Point "P"| ERRh-1 | ERR | Function
H 1 H H H Sample
H 1 X L L (1's
H t L X L Capture)
L X X X H Clear

Note: OET is HIGH and OER is LOW.
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FUNCTION TABLES (Cont'd.)

Am29C853A (Latch Option)

X =Don't Care or Irrelevant

* = Store the State of the Last
Receive Cycle

Inputs Outputs
Sum of
. H's Sum of H's
OET OER | CLR EN Rij of Rj Ty (T + Parity) R Tj Parity | ERR |Function

L H X X H 0oDD NA NA NA H L NA |Transmit mode: transmits

L H X X H EVEN ‘NA NA NA H H NA |data from R port to T port,

L H X X L ODD NA NA NA L L NA |generating parity. Receive

L H X X L EVEN NA NA NA L H NA |path is disabled.

H L L L NA NA H ODD H NA NA H Receive mode: transmits

H L L L NA NA H EVEN H NA NA L data from T port to R port

H L L L NA NA L ODD L NA NA H with parity test resulting in

H L L L NA NA L EVEN L NA NA L error flag. Transmit path is
disabled.

H L H L NA NA H ObD H NA NA H Receive mode: transmits

H L H L NA NA H EVEN H NA NA L data from T port to R port,

H L H L NA NA L ODD L NA NA H passes parity test resulting

H L H L NA NA L EVEN L NA NA L in error flag. Transmit path
is disabled.

H L H H NA NA X X X NA NA * Store the state of error flag
latch.

X X L H X X X X X NA NA H Clear error flag latch.

H H H H X X X X 4 z 4 * Both transmitting and

H H L H X X X X z z z H receiving paths are

H H X L L ODD X X 4 4 Z H |disabled. Parity logic

H H X L H EVEN X X z Y4 z L defaults to transmit mode.

L L X X H 0oDD .NA NA NA H H NA |Forced-error checking

L L X X H EVEN NA NA NA H L NA

L L X X L 0oDD NA NA NA L H NA

L L X X L EVEN NA NA NA L L NA

Am29C855A (Latch Option)
Inputs Outputs
Sum of
. H's Sum of L's
OET | OER | CLR | EN R;j of Rj Ty | (Ti+Parity) | R; T; [Parity| ERR |Function

L H X X H ODD NA NA NA H L * Transmit mode: transmits

L H X X H EVEN NA NA NA H H * data from R port to T port,

L H X X L ODD NA NA NA L L v generating parity. Receive

L H X X L EVEN NA NA NA L H * path is disabled.

H L L L NA NA H ODD H NA NA H Receive mode: transmits

H L L L NA NA H EVEN H NA NA L data from T port to R port

H L L L NA NA L oDD L NA NA H with parity test resulting in

H L L L NA NA L EVEN L NA NA L error flag. Transmit path is
disabled.

H L H L NA NA H oD H NA NA . Receive mode: transmits

H L H L NA NA H EVEN H NA NA L data from T port to R port,

H L H L NA NA L oDD L NA NA * passes parity test resulting

H . L H L NA NA L EVEN L NA NA L in error flag. Transmit path
is disabled. .

H L H H NA NA X X X NA NA * Store the state of error flag
latch.

X X L H X X X X X NA NA H Clear error fiag latch.

H H H H X X X X z V4 z * Both transmitting and

H H L H X X X X z z ¥4 H receiving paths are
disabled.

L L X X H ODD NA NA NA H H * Forced-error checking.

L L X X H EVEN NA NA NA H L *

L L X X L ODD NA NA NA L H .

L L X X L EVEN NA NA NA L L *

H=HIGH Z = High Impedance ODD = Odd Number
L=LOW NA = Not Applicable EVEN = Even Number

i=0,1,23,45,6,7
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TRUTH TABLE
Error Flag Output

Am29C853A/Am29C855A

Internal | Outputs
Inputs |to Device | Pre-state | Output

CLR |Point "P"| ERRp -1 ERR | Function

|
3
I

Pass

Sample
(1's
Capture)

Clear

Store

xx|T|r|r- g]

IIT|r|TxTxTIT|rr
XX|[X|ZTxr|xTr
Ir|X|Trx|xx
Ir|TI|Trr-|XITrr

Note: OET is HIGH and OER is LOW.

ORDERING INFORMATION
Standard Products

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a
combination of: a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM29C833A

P

lo

B
|——————-e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

c. PACKAGE TYPE
P = 24-Pin (300-Mil) Plastic DIP (PD3024)
S = 24-Pin Plastic Small Outline Package (SO 024)
J = 28-Pin Plastic Leaded Chip Carrier (PL 028)
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C833A CMOS Parity Bus Transceiver — Register Option
Am29C853A CMOS Parity Bus Transceiver — Latch Option
Am29C855A CMOS Parity Bus Transceiver — Latch Option

Valid Combinations

Valid Combinations
Valid Combinations list configurations planned to be

AM29C833A

supported in volume for this device. Consult the local AMD

AM29C853A

PC, PCB, SC, JC, LC sales office to confirm availability of specific valid

AM29CB55A

combinations, to check on newly released valid

combinations, and to obtain additional data on AMD's
standard military grade products.
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL
products is formed by a combination of: a. Device Number
' b. Speed Option (if applicable)
c. Device Class
d. Package Type
e. Lead Finish

AM29C833A i-3 L A

I

. LEAD FINISH
A = Hot Solder DIP

o

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DiP (CD3024)
K = 24-Pin Rectangular Medium Ceramic Flatpack
(CFM024)
3 = 28-Pin Ceramic Leadless Chip
Carrier (CL 028)

c. DEVICE CLASS
/B=Class B

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C833A CMOS Parity Bus Transceiver — Register Option
Am29C853A CMOS Parity Bus Transceiver — Latch Option
Am29C855A CMOS Parity Bus Transceiver — Latch Option

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

YT supported in volume for this device. Consult the local AMD

sales office to confirm availability of specific valid

AM29C853A /BLA, /BKA, /B3A combinations or to check for newly released valid
AM29CB55A combinations.

Group A Tests

Group A tests consist of Subgroups
1,2, 8,7, 8,9, 10, 11.

23




PIN DESCRIPTION

Am29C833A/Am29C853A/Am29C855A

OER Output Enable-Receive (Input, Active LOW)
When LOW in conjunction with OET HIGH, the devices are
in the Receive mode (R; are outputs, T; and Parity are
inputs).

OET  Output Enable-Transmit (Input, Active LOW)
When LOW in conjunction with OER HIGH, the devices are
in the Transmit mode (R; are inputs, T;j and Parity are
outputs).

Receive Port (input/Output, Three-State)
R; are the 8-bit data inputs in the Transmit mode, and the
outputs in the Receive mode.

Ti Transmit Port (Input/Output, Three-State)
Tj are the 8-bit data outputs in the Transmit mode, and the
inputs in the Receive mode.

Parity Parity Flag (Input/Output, Three-State)
In the Transmit mode, the Parity signal is an active output
used to generate odd parity. In the Receive mode, the T;
and Parity inputs are combined and checked for odd parity.
When both output enables are HIGH, the Parity Flag is in the
high impedance state. When both output enables are LOW,
the Parity bit forces a parity error.

Am29C833A Only
ERR Error Fiag (Output, Open Drain)

In the Receive mode, the parity of the T; bits is calculated
and compared to the Parity input. ERR goes LOW when the
comparison indicates a parity error. ERR stays LOW until
the register is cleared.

CLR Clear (Input, Active LOW)
When CLR goes LOW, the Error Flag Register is cleared
(ERR goes HIGH).

CLK Clock (Input, Positive Edge-Triggered)
This pin is the clock input for the Error Flag register.

Am29C853A/Am29C855A Only

ERR Error Flag (Output, Open Drain)
In the Receive mode, the parity of the T; bits is calculated
and compared to the Parity input. ERR goes LOW when the
comparison indicates a parity error. ERR stays LOW until
the latch is cleared. In the Am29C855A, the error flag will
retain its previous state when OET and OER are HIGH.

CLR Clear (Input, Active LOW)
When CLR goes LOW and EN is HIGH, the Error Flag latch
is cleared (ERR goes HIGH).

EN Latch Enable (Input, Active LOW)
This pin is the latch enable for the Error Flag latch.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........covevenvneienen. -65 to +150°C
Supply Voltage to Ground Potential

ContinUOUS ...vvvvvivnieniiiiaiiiiecnianaes -05Vito +6V
DC Output Voltage. ..-05V +6V
DC Input Voltage........cocvuuiuinennns -05V +6V

DC Output Diode Current: Into Output...

Out of Output .. -50 mA

DC Input Diode Current: Into Input....... +20 mA
Out of Input . -20 mA

DC Output Current per Pin: Ig|NK---- .. +70 mA
ISOURCE -+-verererenenen -30 mA

Total DC Ground Current .(nx oL + mxIccT) mA (Note 1)
Total DC Vgg Current ... (nx loy + mxIcct) mA (Note 1)

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
reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature (TA)...coveererreereieniininenneneeans 0 to +70°C

Supply Voltage ......ccocvvvevinrnennennn, +45V to +55 V
Military (M) Devices

Temperature (TA)..oceeerverrreeeeenienranenns -55 to +125°C

Supply Voltage.........ccoeevveninnrnnnnne +45Vto +55V

Operating ranges define those limits between which the

functionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, Group A,

Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter Parameter
Symbol Description Test Conditions Min. Max. Units
VOH Output HIGH Voltage 3&.‘3:\2;?3’, viL I0H = ~15 mA 24 Volts
= MIL loL =32 mA 0.5 Volts
VoL Output LOW Voltage x&z \;‘l : (Yr‘ viL COM'OL
L oL =48 mA 0.5 Volts
Guaranteed Amzsgggaﬁ
VIH Input HIGH Voltage :_';%"’t_i k?c?llt;agle Am29C8S5 All Inputs 2 Volts
(Note 2) Am29C833A
Guaranteed Input Logical LOW
ViL Input LOW Volitage Voltage for All Inputs (Note 2) 08 Volts
\ Input Clamp Voltage Vec=45V, IN=-18 mA -1.2 Volts
I Input LOW Current Vec=55V Vin=00V =10 A
Input Only ViN=04 V -5
I Input HIGH Current Veg=55V ViN=27 V 5 vA
Input Only ViN=55V 10
Vec=55V Vour=27V 15
lozH A
Output Off-State Current 170 Port Vour=565V 20
I (High Impedance) Voo =55V Vour =04 V -15 A
ozt 110 Port Vour =00 V —20
loFF Off-State Current (ERR Only) xgc==55é5vv 20 pA
Isc Output Short-Circuit Current Vec=55 V, Vo=0 V (Note 3) -60 mA
ViN = Vce or MIL 1.5
| mA
cca veomssy  LEND COM'L 12
Static Supply Current Oﬁﬁmts'Open Ry T, Parity 15
lccT ViN=34V CILR, EN, OET, mA/Bit
O?R’ 3.0
lccot Dynamic Supply Current Voo =5.5 V (Note 4) 275 w&;‘l

Notes: 1. n = number outputs, m = number of inputs.

2. Input thresholds are tested in combination with other DC parameters or by correlation.
3. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.

4. Measured at a frequency <10 MHz with 50% duty cycle.

1 Not included in Group A tests.




SWITCHING CHARACTERISTICS over operating range unless otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

COM'L MIL
Pgl?::‘:ler l:';:;i:‘:ttlz; Test Conditions* Min. | Max. | Min. | Max. | Units
tPLH 10.5 12 ns
tPHL Propagation Delay Rj to Tj, Tj to R; (Note 3) 105 12 ns
tPLH 13 12 ns
terL Propagation Delay R; to Parity 13 145 ns
tzH Output Enable Time OER, OET to R;, T; and 10.5 12 ns
tzL Parity 105 12 ns
tHz Output Disable Time OER, OET to R;, T; and 105 12 ns
ttz parity 10.5 12 ns
ts T, Parity to CLK Setup Time (Note 1) 12 14 ns
tH Ti, Parity to CLK Hold Time (Note 1) CL =50 pF [) 2 ns
tReC Clear (CCA_J ) to CLK Setup Time (Note 2) 2;: o 8 0 2 ns
tPwH ) HIGH R3 =360 Q 6 9 ns
v Clock Pulse Width (Note 1) Tow 5 s .
tPwL Clear Pulse Width Low 6 9 ns
tPHL Propagation Delay CLK to ERR (Note 1) 10 14 ns
tpLH Propagation Delay CLR to ERR 18 21 ns
tPLH Propagation-Delay Tj, Parity to ERR 19 21 ns
tPHL (PASS Mode Only) Am29C853A/855A 19 21 ns
tPLH _ 13 15 ns
torL Propagation Delay OER to Parity 15 17 s

*See test circuit and

waveforms.

Notes: 1. For Am29C853A/Am29C855A, replace CLK with EN.
2. Applies only to Am29C833A.
3. *For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A).
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Am29C841A/Am29C843A

High-Performance CMOS Bus Interface Latches

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

JEDEC FCT-compatible specs
Extra-wide (9- and 10-bit) data paths

® High-speed parallel latches

—-'D-Y propagation delay =5 ns typical
® Low standby power Proprietary edge-rate controlled outputs
® Very high output drive Power-up/down disable circuit provides for glitch-free

BLOCK DIAGRAMS
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GENERAL DESCRIPTION

The Am29C841A and Am29C843A CMOS Bus Interface
Latches are designed to eliminate the extra devices required
to buffer stand alone latches and to provide extra data width
for wider address/data paths or buses carrying parity. The
Am29CB00A latches are produced with AMD's exclusive
CS11SA CMOS process, and feature typical propagation
delays of 5 ns, as well as an output current drive of 48 mA.

The Am29C841A is a buffered, 10-bit version of the popular
'373 function. The Am29C843A is a 9-bit buffered latch with
Preset (PRE) and Clear (CLR) — ideal for parity bus interfac-
ing in high-performance microprogrammed systems.

The Am29C841A and Am29C843A incorporate AMD's propri-
etary edge-controlled outputs in order to minimize simulta-
neous switching noise (ground bounce). By controlling the
output transient currents, ground bounce and ouput ringing

have been greatly reduced. A modified AMD output provides a
stable, usable voltage level in less time than a non-controlled
output.

Additionally, speed degradation due to increasing number of
outputs switching is reduced. Together, these benefits of
edge-rate control result in significant increase in system
performance despite a minor increase in device propagation
delay.*

A unique 1/0 circuitry provices for high-impedance outputs
during power-off and power-up/down sequencing, thus provid-
ing glitch-free operation for card-edge and other active bus
applications.

The Am29C841A and Am29C843A are available in the stan-
dard package options: DIPs, PLCCs, LCCs, SOICs, and
Flatpacks.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A).
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CONNECTION DIAGRAMS

Top View
Am29C841A
DIPs* Lce*
e \_ |
OE d 1. 24 :] Vee

0o []2 2a[ ]Y
o, []3 2{ 1w
0, [+ [ 1w
0a []s 20[ ]V
Ds (|6 1wl Y
os (7 [ 1Y
g |8 [
o, []o w[]v
Dg [ ] 15{ ] v
Do |1 1wl v
onp [ 12 [ ]LE

€D001380
CD001390
Am29C843A
DIPs* LCC**
o\ s & 18 ¢ S o 5
Ge [+ 24 [ vee
0o []2 a3 v L1 L] I et I it O
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o []s 2 n D, Y,
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03[ s 20[ ]V o
4 Y,
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_ JE— D7 Y7
GR [ 14 ] PRE 14 16
Gno ]2 1B JLe N A n
<3 IS 2 ¢ 4 |‘:‘:‘ =
CD001401 © o e
CD001410

* Also available in 24-Pin Flatpack and Small Outline package; pinout identical to DIPs.
**Also available in 28-Pin PLCC; pinout identical to LCC.




LOGIC SYMBOLS

X = Don't Care

Am29C841A Am29C843A
Dj ﬁsl—' o]
o 10 .
Yi
3 10 Y LE PRE CLR
L LE -——J |
LE —————I PRE
OF CLR
LS000463 oF
LS000473
FUNCTION TABLES
Am29C841A
Inputs Internal Outputs
OE | LE D} [ Y Function
H X X X z Hi-Z
H H L H z Hi-Z
H H H L z Hi-2
Latched
H L X NC Z (Hi-2)
L H L H L Transparent
L H H L H Transparent
L L X NC NC Latched
Am29C843A
Inputs Internal | Outputs
CLR | PRE | OE LE D; [*]] Y Function
H H H X X X Y4 Hi-Z
H H H H H L z Hi-Z
H H H H L H Y4 Hi-Z
Latched
H H H L X NC z (Hi-2)
H H L H H L H Transparent
H H L H L H L Transparent
H H L L X NC NC Latched
H L L X X L H Preset
L H L X X H L Clear
L L L X X H H Preset
: Latched
L H H L X L 4 (Hi-2)
Latched
H L H L X L 4 Hi-2)
H = HIGH NC = No Change
L=LOW Z = High Impedance
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AMD products are available in
formed by a combination of: a. Device Number

ORDERING INFORMATION
Standard Products

b. Speed Option (if applicable)

c. Package Type
d. Temperature Range
e. Optional Processing

AM29C841A P c
a. DEVICE NUMBER/DESCRIPTION
Am29C841A CMOS 10-Bit Latch
Am29C843A CMOS 9-Bit Latch
Valid Combinations
AM29CB41A PC, PCB, SC, JC,
AM29C843A LC

several packages and operating ranges. The order number (Valid Combination) is

. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 24-Pin Slim Plastic DIP (PD3024)

S = 24-Pin Plastic Small Outline Package
(SO 024)

J = 28-Pin Plastic Leaded Chip Carrier
(PL. 028)

L = 28-Pin Ceramic Leadless Chip Carrier
(CL 028)

. SPEED OPTION

Not Applicable

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local
AMD sales office to confirm availability of specific valid
combinations, to check on newly released valid
combinations, and to obtain additional data on AMD's
standard military grade products.
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MILITARY ORDERING INFORMATION
APL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL

products is formed by a combination of: a. Device Number

b. Speed Option (if applicable)

c. Device Class
d. Package Type
e. Lead Finish

AM29C841A /B

L

[

LEAD FINISH
A =Hot Solder DIP

-8

. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)
K = 24-Pin Rectangular Medium Ceramic Flatpack
(CFMO024)
3 = 28-Pin Ceramic Leadless Chip Carrier (CL 028)

a. DEVICE NUMBER/DESCRIPTION
Am29C841A CMOS 10-Bit Latch
Am29C843A CMOS 9-Bit Latch

Valid Combinations

c. DEVICE CLASS
/B =Class B

b. SPEED OPTION
Not Applicable

Valid Combinations
Valid Combinations list configurations planned to be

AM29C841A ) supported in volume for this device. Consult the local AMD
AM29C843A /BLA, /BKA, /B3A sales office to confirm availability of specific valid

combinations or to check for newly released valid

combinations.

Group A Tests
Group A tests consist of Subgroups
1,2, 3,7 8,09, 10, 11.
PIN DESCRIPTION
Am29C841A/Am29C843A

D; Data Inputs (Input)

D; are the latch data inputs.

Data Outputs (Output)
Yi are the three state data outputs.

LE Latch Enable (Input, Active HIGH)
The latches are transparent when LE is HIGH. Input data is
latched on a HIGH-to-LOW transition.

OE Output Enable (Input, Active LOW)
When @ is LOW, the latch data is passed to the Y; outputs.
When OE is HIGH, the Yj outputs are in the high impedance
state.

Yi

Am29C843A Only

PRE Preset (Input, Active LOW)
When PRE is LOW, the outputs are HIGH if OE is LOW. PRE
overrides the CLR pin. PRE will set the latch independent of
the state of OE.

CLR Clear (Input, Active LOW)
When CLR is LOW, the internal latch is cleared. When CLR
is LOW, the outpits are LOW if OE is LOW and PRE is
HIGH. When CLR is HIGH, data can be entered into the
latch.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........ccccvcuirninninnnns -65 to +150°C

Supply Voltage to Ground Potential
ContiNUOUS ....ccuvvrenieriiiininiesieeiennnes -05Vto +6V
DC Output Voltage..........coevveererininnnnne -05Vto +6V
DC Input Voltage..........covvveviirninnennens -05Vto +6V
DC Output Diode Current: Into Output............... +50 mA
Out of Output............ -50 mA

DC Input Diode Current: Into Input......... +20 mA

Out of Input .. .-20 mA
DC Output Current per Pin: IgINK.---..-. +70 mA
ISOURGE ++++eererrreerens -30 mA

Total DC Ground Current .(nx loL + mx Icct) mMA (Note 1)
Total DC Vg Current ... (nx loH + mx Icct) mA (Note 1)

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
reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature (TA)..c..veeveerinirerreniaencennenns 0 to +70°C

Supply Voltage (VEG) «vvvvereevnnrennnes +4.5 Vto +55 V
Military (M) Devices

Temperature (TA)...cvveerierninienenenann -55 to +125°C

Supply Voltage (VGE) -vvevereenenrenenns +45Vto +55 V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, Group A,

Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter Parameter
Symbol Description Test Conditions Min. Max, Units
VoH Output HIGH Voltage \\5&‘3:\;";15 o ViL loH=-15 mA 24 Volts
Vec=45V MiL oL =32 mA 0.5 Volts
V, Output LOW Voltage
o uP 9 VIN=ViH o ViL COM'L loL = 48 mA 05 Volts
G t Input Logical HIGH
ViH Input HIGH Voltage Vgﬁ;ag'; efg:.( A';Pll’npu?g"(ﬁ ote 2) 2.0 Volts
Guaranteed Input Logical LOW
ViL Input LOW Voltage Voltage for All Inputs (Note 2) 08 Volts
V) Input Clamp Voltage Vec=45V, IN=-18 mA -1.2 Volts
Vee=55V, ViN=GND -10
| Input LOW Current
I P Voo =55 V, Vin =04 V 5 HA
Voc=556V, ViN=27 V 5
liH Input HIGH Current ce IN HA
X Vec=55V, ViN=55V 10
lozH Output Off-State Current Vecc=55V, Vo=565 V or 27 V (Note 3) +10 MA
lozL (High Impedance) | Vec=5.5 V, Vg=0.4 V or GND (Note 3) -10 pA
Isc Output Short-Circuit Current Vec=55V, Vg=0 V (Note 4) -60 mA
ViN=Vcc or |MIL 1.5
[ A
cca Voo m55 v GND COM'L 12 m
Static Supply Current OE?puts.O pen Data Input 15
lect ViN=34V OE, PRE, 20 mA/Bit
CLR, LE :
\coot Dynamic Supply Current Vog =55 V (Note 5) a5 | HAMMHZ/

Notes: 1. n=number of outputs, m = number of inputs.
2. Input thresholds are tested in combination with other DC parameters or by correlation.
3. Off-state currents are only tested at worst-case conditions of Voytr=5.5 V or 0.0 V.
4. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.
5. Measured at a frequency << 10 MHz with 50% duty cycle.

t Not included in Group A tests.
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

COMMERCIAL MILITARY
Parameter Parameter .

Symbol Description Test Conditions Min. Max. Min. Max. Units
tPLH 7.5 8.5 ns
tPHL Data (Dj) to Output Y; (LE = HIGH) (Note 1) 75 85 ns
ts Data to LE Setup Time 2.5 25 ns
tH Data to LE Hold Time 2.5 25 ns
tPLH Latch Enable (LE) to Y; 8 9 ns
tPHL . 8 9 ns
tPLH Propagation Delay, 9 " ns
tPHL Preset to Yj 9 11 ns
tREC Preset (FRE ! ) to LE Setup Time 4 4 ns
tPLH Propagation Delay, g:-: ggop;l " 12 ns
tpHL Clear to Y Rz =500 1 12 ns
tREC Clear (CLR _§ ) to LE Setup Time 3 3 ns
tPWH LE Pulse Width : HIGH 4 4 ns
tPwL Preset Pulse Width LOW 4 4 ns
tPwL Clear Pulse Width Low 4 4 ns
t 9 9.5

ZH Output Enable Time OF L_to Y; s
tzL 9 9.5 ns
1 8 X

HZ Output Disable Time OE ™ to v 85 1S
t z 8 8.5 ns

*See Test Circuit and Waveforms.
Notes: 1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A)
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Am29C861A/Am29C863A

High-Performance CMOS Bus Transceivers

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

High-speed CMOS bidirectional bus transceivers ©® 200-mV typical hysteresis on data input ports

-~ T-R delay = 4 ns typical ® Proprietary edge-rate controlled outputs

Low standby power ® Power-up/down disable circuit provides for glitch-free
JEDEC FCT-compatible specs power supply sequencing

Very high output drive
- loL = 48 mA Commercial, 32 mA Military

BLOCK DIAGRAMS
Am29C861A

A R N A A N
V‘l V‘I V—! Y‘! V} V‘! V‘l Y‘! V‘! V‘I
AAAAAJﬂAAJ
TTTTTTT T TT)
W
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| ﬁ Jﬂ
TTTTTITTIT I

11231

A
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GENERAL DESCRIPTION

The Am29C861A and Am29C863A CMOS Bus Transceivers
provide high-performance bus interface buffering for wide
address/data paths or buses carrying parity. The Am29C861A
is a 10-bit bidirectional transceiver; the Am29CB863A is a 9-bit
transceiver with NORed output enables for maximum control
flexibility. Each device features data inputs with 200-mV typical
input hysteresis to provide improved noise immunity. The
Am29C861A and Am29CB863A are produced with AMD's
exclusive CS11SA CMOS process, and features a typical
propagation delay of 4 ns, as well as an output current drive of
48 mA.

The Am29C861A and Am29C863A incorporate AMD's propri-
etary edge-controlled outputs in order to minimize simulta-
neous switching noise (ground bounce). By controlling the
output transient currents, ground bounce and ouput ringing

have been greatly reduced. A modified AMD output provides a
stable, usable voltage level in less time than a non-controlled
output.

Additionally, speed degradation due to increasing number of
outputs switching is reduced. Together, these benefits of
edge-rate control result in significant increase in system
performance despite a minor increase in device propagation
delay.*

A unigue 1/0 circuitry provices for high-impedance outputs
during power-off and power-up/down sequencing, thus provid-
ing glitch-free operation for card-edge and other active bus
applications.

The Am29C861A and Am29C863A are available in the stan-
dard package options: DIPs, PLCCs, LCCs, SOICs, and
Flatpacks.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID #10181A).
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CONNECTION DIAGRAMS

Top View
Am29C861A
DIPs* LCC**
OeR 1° ~ 24 ] vee
Ro[] 2 23 )1
rRi[]3 22 D T
R2[] 4 al Jn
Ra[]s 200
Ra[] 6 19| ],
Rs (] 7 B[]
R[] 17 [ 17
R[] w6 [ ]71r
Rg [0 5[0
Ro [ “wl )T
GND [ 12 13 [_] OET
CD001150 CD010810
Am29C863A
DIPs* LocH
ﬁ': ‘0\/ 24 [ vee
ﬂod 2 2a{ 17
Ri[]3 2w
R[]+ 2 ;] T
R3[]s 20[]7
Re[] 6 1wl
Rs[]7 8 ]7s
rRs[]s 17 ;] Ts
CH 6 117
Rg[_]10 15[ ] 7
GER, [ 1 14 [] 0T,
GND [ 12 13 ;l OETy

* Also available in 24-Pin
**Also available in 28-Pin

CD001397

CD001140

Flatpack and Small Outline Package; pinout identical to DIPs.
PLCC; pinout identical to LCC.
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LOGIC SYMBOLS

Am29C861A Am29C863A
OET
10 10
Ri —/—¢ i
OER
LS000372
LS000382
FUNCTION TABLES
Am29C861A
Inputs Outputs
OET OER R; Ti Rj T Function

L H L N/A N/A L Transmit

L H H N/A N/A H Transmit

H L N/A L L N/A Receive

H L N/A H N/A Receive

H H X X z z Hi-z

Am29C863A
Inputs Outputs
OET1 | OET2 | OER¢ | OER2 Ri Tj Ri Ty Function
L L H X L N/A N/A L Transmit
L L X H L N/A N/A L Transmit
H X L L N/A L L N/A Receive
X H L L N/A L L N/A Receive
L L H X H N/A N/A H Transmit
L L X H H N/A N/A H Transmit
H X L L N/A H H N/A Receive
X H L L N/A H H N/A Receive
H X H X X X z 4 Hi-Z
X H X H X X 4 z Hi-Z
H = HIGH X =Don't Care
L=LOW N/A = Not Applicable

Z = High Impedance
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ORDERING INFORMATION
Standard Products

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a
combination of: a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM29C861A P c

B
\—e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

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

c. PACKAGE TYPE

P = 24-Pin Slim Plastic DIP (PD3024)

S = 24-Pin Plastic Small Outline Package
(SO 024)

J = 28-Pin Plastic Leaded Chip Carrier
(PL 028)

L = 28-Pin Ceramic Leadless Chip Carrier
(CL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C861A CMOS 10-Bit Transceiver
Am29C863A CMOS 9-Bit Transceiver

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD

AM29C861A PC, PCB, SC, JC, sales office to confirm availability of specific valid
AM29C863A LC combinations, to check on newly released valid

combinations, and to obtain additional data on AMD's
standard military grade products.
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MILITARY ORDERING INFORMATION
APL Products
AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved

Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL
products is formed by a combination of: a. Device Number

b. Speed Option (if applicable)
c. Device Class
d. Package Type
e. Lead Finish
AM29C861A /B L A

I—e. LEAD FINISH

A =Hot Solder DIP

e

PACKAGE TYPE

L = 24-Pin Slim Ceramic DIP (CD3024)

K =24-Pin Rectangular Medium Ceramic Flatpack
(CFM024)

3 = 28-Pin Ceramic Leadless Chip
Carrier (CL 028)

c. DEVICE CLASS
/B=_Class B

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C861A CMOS 10-Bit Transeiver
Am29C863A CMOS 9-Bit Transceiver

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM29C861A /BLA. /BKA. /B3A supported in volume for this device. Consult the local AMD

AM29C863A ’ ' sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

Group A Tests

Group A tests consist of Subgroups
1,23, 78,8, 10, 11.

PIN DESCRIPTION

Am29C861A Only Am29C863A Only

OER; Output Enables-Receive (Input, Active LOW)
When both OER4 and OER> are LOW while OET¢ or OET2
(or both) are HIGH, the device is in the Receive mode (R;
are outputs, Tj are inputs).

OER Output Enable-Recelve (input, Active LOW)
When LOW in conjunction with OET HIGH, the devices are
in the Receive mode (R; are outputs, T; are inputs).

OET Output Enable-Transmit (Input, Active LOW) OET; Output Enables-Transmit (Input, Active LOW)
When LOW in conjunction with OER HIGH, the devices are When both OET4 and OET2 are LOW while OER¢ or OER2
in the Transmit mode (R; are inputs, T; are output). (or both) are HIGH, the device is in the Transmit mode (R;

are inputs, T; are outputs).

R; Recelve Port (Input/Output)
R; are the 9-bit data inputs in the Transmit mode, and the
outputs in the Receive mode.

Ri Receive Port (Input/Output)
R; are the 10-bit data inputs in the Transmit mode, and the
outputs in the Receive mode.

Ti Transmit Port (Input/Output) Ti Transmit Port (Input/Output)
Tj are the 10-bit data outputs in the Transmit mode, and the T; are the 9-bit data outputs in the Transmit mode, and the
inputs in the Receive mode. inputs in the Receive mode.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........ovevvemiiieninias -65 to +150°C
Supply Voltage to Ground Potential
ContinUOUS ....ccuvnneriiiinreeieeeeenennns -05Vto +6 V
DC Output Voltage -05Vto +6V
DC Input Voltage.......coecvvuveeinrenieninnins -05Vto +6V
DC Output Diode Current: Into Output............... +50 mA
Out of Output ..=50 mA
DC Input Diode Current: Into Input........ .+20 mA
Out of Input . ..=20 mA
DC Output Current per Pin: Ig|NK----.-- .+70 mA
ISOURCE +++++teenenrnrnnn -30 mA

Total DC Ground Current .(nx loL + mxIlcct) MA (Note 1)
Total DC Vg Current ... (nxloq + mxIcct) mA (Note 1)

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
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, Group A,

Subgroups 1, 2, 3 are tested unless otherwise noted)

OPERATING RANGES

Commercial (C) Devices

Temperature (TA)....cveeveeirienreninricineniane,
Supply Voltage (Veg) ..vvvvveee

Military (M) Devices

Temperature (TA)....cocvvrernirerneecrnnnnnns

Supply Voltage (Vceo)

0 to +70°C
+45Vto +55V

=55 to +125°C
+45Vto +55V

Operating ranges define those limits between which the

functionality of the device is guaranteed.

Parameter Parameter
Symbols Description Test Conditions Min. Max. Units
VoH Output HIGH Voltage x&c:\z;{s :r' ViL loH=-15 mA 24 Volts
Vcc=45V, MiL loL =32 mA 0.5 Volts
VoL Output LOW Voltage VIN=VIH or VIL  [COM'L I, = 48 mA 05 Volts
Guaranteed Input Logical HIGH
VIH Input HIGH Voltage Voltage for Al Inputs (Note 2) 2.0 Volts
Guaranteed Input Logical LOW
ViL Input LOW Voltage Voitage for All Inputs (Note 2) 0.8 Volts
' Input Clamp Voltage Vec=45V, IIN=~18 mA -1.2 Volts
= VIN=0.0 V -10
e Input LOW Current gﬁﬁ 5.5V Input le AV S A
IN = 0. -
= VIN=27 V 5
H Input HIGH Current g%ﬁ, 55V Input v]N — 10 pA
IN = 9.
Vcc=55V Vour=27V 15
lozn uA
Output Off-State Current 1/0 Port Vour=5.5 V 20
| (High Impedance) Veo=55V Vour =04 V -15
ozZL 1/0 Port VouTr=0.0 V -20 A
Isc Output Short-Circuit Current Vec=55V, Vog=0 V (Note 3) -60 mA
ViN=Vcg or | MIL 1.5
lcca Veomssy  [OND COM'L 12 mA
Static Supply Current Og%uts.Op o Data Input 15
IccT ViIN=34V OER;, OER>, mA/Bit
OET;, OETZ 3.0
lccot Dynamic Supply Current Vcc=5.5 V (Note 4) 275 Ml-l.il?//Bit

Notes: 1. n = number of outputs, m = number of inputs.

2. Input thresholds are tested in combination with other DC parameters or by correlation.
3. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.

4. Measured at a frequency <10 MHz with 50% duty cycle.

t Not included in Group A tests.




SWITCHING CHARACTERISTICS over operating range unless otherwise specified (for APL Products,
Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

COMMERCIAL MILITARY

Parameter Parameter .

. . . . Un|

Symbol Description Test Conditions Min, Max, Min Max its
tPLH Propagation Delay from (Note 1) 6.5 75 ns
Rj to Tj or Tj to R;
tPHL Am29C861A/Am29CB63A (Non-inverting) 6.5 75 ns
CL =50 pF

tzH Output Enable Time OET to Ry =500 Q 9 10 ns
tzL Ti or OER to R; Rz =500 Q 9 10 ns
thz Output Disable Time OET to 8 S d
tz T; or OER to R; 8 9 ns

*See Test Circuit and Waveforms.
Notes: 1 *For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (PID # 10181A).
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North American
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Culver cny (213) 645-1524

Newport Beach ....{714) 752-6262

San Diego 619) 560-7030

San Jose ....(408) 452-0500

Woodland Hills...... ..(818) 992-4155
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MARYLAND 301) 796-9310
MASSACHUSETTS 617) 273-3970
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(513) 439-0470
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55032 245-0080
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TEXAS,
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International.
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(02) 771-91-42
-.(02) 762-37-12
61028

FRANCE, Paris

WEST GERMANY,

(1) 49-75-10-10
(1) 49-75-10-13
263282
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contact your local AMD sales representative. The company assumes no responsibility for the use of any circuits described herein.
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