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CHAPTER 1 ‘

Introduction

This handbook contains applications information, qualification data and product specifica-
tions for the Am29C800A CMOS High-Performance Bus Interface Family as well as a sec-
tion on the bipolar Am29800 devices available. The bipolar and CMOS famiilies provide wide
(9-bit and 10-bit ) data-path solutions in a variety of functions for use in various performance
sensitive system applications.

The Am29C800A High-Performance CMOS Bus Interface Family provides bipolar-compara-
ble speed and drive performance while consuming much less power. Pin-for-pin compatible
with the Am29800 bipolar device families, the Am29C800A Family has the same functional-
ity, features, and performance with 48 mA output drive. The Am29C800A devices offer lower
propagation delays and consume less power than their bipolar and CMOS predecessors.
Manufactured with AMD’s advanced CS-11SA process technology, the fast switching
speeds and low noise requirements for today’s high speed systems are achieved.

EASIER SYSTEM DESIGN

At AMD, we think realistic propagation delay performance that makes designing your system
easier is more useful than unrealistic specs that look good on paper. That's why our new
Am29C800A Bus Interface Family has the fastest usable speed of any high performance
CMOS bus interface family.

CONTROLLED EDGE RATE OUTPUTS IMPROVE RELIABILITY
Our proprietary output circuitry significantly reduces the effects of simultaneous switching
noise (ground bounce), undershoots, and overshoots which can cause bus contention, data
loss, and system crashes. Controlled-edge rates slow down high-to-low output transitions
(3—4 nstypical) and cut-off diodes reduce voltage transients. For more detail see the included
application note “Minimization of Ground Bounce Through Output Edge-Rate Control.”

TTL COMPATIBLE OUTPUTS

The Am29C800A proprietary output structure also includes n-channel pull-up transistors
which reduce output voltage transitions to TTL levels. This results in far less noise generation
than standard CMOS outputs.

GLITCH-FREE POWER UP/DOWN

All Am29C800A products have proprietary power up/down circuitry which disables the out-
puts during power cycling. This facilitates the design of card-edge applications which often
require power down for card replacement.

48 mA DRIVE

All Am29C800A products (except the Am29C818A) supply 48 mA output drive which is re-
quired by many of today’s standard and proprietary system buses. This drive capability is
also useful for interfacing with buses that have heavy capacitive loads and run at high bus
frequencies.

LOW POWER CMOS

The Am29C800A Bus Interface Family is produced with the same state-of-the-art submicron
process technology as AMD’s 29K™ RISC microprocessor. This technology provides the
dual benefits of low power consumption with the superior noise immunity of CMOS.
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SOLUTIONS FOR REAL WORLD PROBLEMS

AMD’s Bus Interface Family makes designing fast PC’s, workstations, fileservers, peripher-
als and other performance-driven systems easier by providing the ground bounce and volt-
age swing protection required in addition to fast usable speed.

PACKAGING

The family is available in a variety of popular packages, including 24-Pin Slim (300-mil) Plas-
tic DIP, 24-Pin Small Outline (SOIC), and 28-Pin Plastic Leaded Chip Carrier (PLCC) for
commercial devices. Military versions are available in 24-Pin Slim (300-mil) ceramic DIP
packaging.
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CHAPTER 2 ﬂ

General Product Information

DEVICE TESTING INFORMATION

Test Philosophy and Methods

The following paragraphs give the general philosophy that is applied to tests that must be
properly engineered if they are to be implemented in an automated test environment.The
specifics of what philosophies are applied to which test are shown in the data sheets and the
data sheet reconciliations that follow.

Capacitive Loading for AC Testing

Automatic Test Equipment (ATE) and its associated hardware has stray capacitance that
varies from one type of tester to another, but is generally around 50 pF. This makes it impos-
sible to make direct measurements of parameters that require smaller capacitive load than
the associated stray capacitance. Typical examples of this are the so-called “float-delays”
that measure the propagation delays into the high-impedence state, and are usually speci-
fied at a load capacitance of 5 pF. Inthese cases, the ATE testis performed at the higher load
capacitance (typically 50 pF), and engineering correlations based on data taken with a bench
set-up are used to determine the result at the lower capacitance.

Similarly, a product may be specified at more than one capacitive load. Since the typical ATE
is not capable of switching loads in mid test, it is impractical to make measurements at both
capacitances, even though they may both be greater than the stray capacitance. In these
cases, a measurement is made at one of the two capacitances. The result at the other capaci-
tance is determined from engineering correlations based on data taken with a bench set-up
and the knowledge that certain DC tests are performed in order to facilitate this correlation.

AC loads specified in the data sheet are used for bench testing. Automatic tester loads, which
simulate the data sheet loads, may be used for production testing.

Threshold Testing

The noise associated with automatic testing, the long inductive cables, and the high gain of
devices near threshold frequency give rise to oscillations when testing high-speed circuits.
These circuits are not indicative of a reject device, but instead, of an overtaxed system. To
minimize this problem, thresholds are tested at least once for each input pin.Thereatter,
“hard” HIGH and LOW levels are used for other tests. Generally, this means that function and
AC testing are performed at “hard” input levels.

AC Testing

Some AC parameters cannot be measured accurately on automatic testers because of tester
limitations. In these cases, the parameter in question is tested by correlating the tester data
to bench data.

Certain AC tests are guaranteed by correlating to other tests that have already been per-
formed. In these cases, the redundant tests are not performed.

Output Short-Circuit Current Testing

When performing Isc tests on devices containing latches or registers, great care must be
taken that undershoot caused by grounding the high-state output does not trigger parasitic
elements, which in turn cause the device to change state. In order to avoid this effect, it is
common to make the measurement at a voltage (Vour) that is slightly above ground. The Vcc
is raised by the same amount so that the result is identical to the Vour = 0, Vcc = Max. case.




Bus Interface Products

Switching Test Circuit for Am29C800A/Am29800A

(Except for Am29818A)
+7V
Ri1
S
From Output
Under Test
CL

I Rz

11128-012A
Three-State Outputs

Switch Positions For Parameter Testing

Parameter | S Position
trLH Closed
tPHL Closed
thz Open
tzn Open
tLz Closed
tzL Closed

Switching Test Circuit for Am29818A
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Point Vece
S1 R
From Output o—-\Nf/-——T
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Capacitance
* o\c
1 o 1
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Three-State Outputs
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Switching Test Circuit for Am29818A (Continued)

Vce
R=2K
From Output
Under Test
CL
11128-014A
SDO Output

Switching Test Circuit for Am29800

Test
Point Vee
[} S1 R
From Output O—J\;ﬁ—j
Under Test 1800
All Diodes
CL Includgs ‘ SR 1N916 or
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1 S 1
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Load Test Circuit
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Switching Test Waveforms

Output Disable
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[ | 11128-017A
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Input 1.5V
oV
VoH
Output 15V
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11128-018A

Propagation Delay for Buffers, Transceivers, and Latches in the Transparent Mode
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Switching Test Waveforms (Continued)
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Am29C800A QUALIFICATION INFORMATION

The following qualification information summary has been included to aid the user with com-
ponent evaluation and production release.

Device Process/Die Information
1) Process Name: CS11SA
2) Process Technology: CMOS
3) Wafer Fabrication: Fab 15, Austin, Texas
4) Die Size:
84 x 129 mils for Am29C821/23A/27A/28A/41A/43A
117 x 124 mils for Am29C833A/53A/61A/63A
5) Internal Die Revision: “D”
6) Bond Pad Size: 125 x 125 ym
7) Substrate: N-epiover N*, P~ well
8) Gate Oxide Thickness: 200 A
9) Number of Metal Layers: 2
10) Metal Thickness: 0.32 um/1.0 pm
11) Content of Metalization:
1st level — Ti/TiN-0.5%Cu/Al-MoSi
2nd level - Al
12) Minimum Metal Line/Spacing Width:
Metal 1 — 2.4 um width, 1.44 um spacing
Metal 2 — 4.16 um width, 1.76 um spacing
13) Contact Dimensions (via's):

Contact 1 —1.28 umx 1.28 pm
Contact 2 — 1.60 um x 1.60 pm
14) Passivation Material: 4% LTO/Nitride
15) Passivation Thickness: 7000 R/8500 A
16) ESD Protection: > 2000V

Assembly/Package Information

1) Assembly location: Malaysia, Philippines, and Korea
2) Test location: Malaysia or Sunnyvale, California

For PDip/SOIC Packages

3) Resin Indentification: Epoxy Novolac

4) Package Compound: Sumitomo 6300H

5) Filler Content: Fused Silica

6) Thermal Conductivity: >13 x 10~* calorie/cm. °C.sec
7) Glass Transition Temperature: 155°C

8) Die Attach Material: Silver Filled Epoxy

9) Die Attach Material Vendor: Dexter Hysol

10) Wire Bond Metal: 1.25 mil gold wire

11) Wire Bond Method: Thermosonic

12) Lead Frame Material: Copper

13) Lead Frame Finish: Solder Dip (PDip), Solder Plate (SOIC)

For Ceramic/Cerdip Packages

14) Sealing Process: Dry air seal furnace

15) Body Material: 90% Al203

16) Lid Material: 90% Al203

17) Die Attach Material: Silver Glass

18) Die Attach Material Vendor: Johnson Mathey Incorporate
19) Wire Bond Metal: Al

20) Wire Bond Method: Ultrasonic Wedge Bonding

21) Lead Frame Material: Alloy 42

22) Lead Frame Finish: Solder Dip

2-8
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TYPICAL PERFORMANCE DATA
To help system design-in activities, we are providing the following typical information. This
data represents production material for the Am29C800A family, but is not guaranteed.

Am29C800A Typical Capacitance Values
The following table shows typical zero bias capacitance values for plastic packages.

Output Output Input Input
to GND to Vcc to GND to Vcc
15 pF 15 pF 15 pF 15 pF

Typical Switching Speeds vs. Load Capacitance

AC delays in the Am29C800A data sheets are specified for 50 pF and 300 pF output loads. In
most cases, parameters specified at 50 pF load are production tested, whereas parameters
specified at 300 pF are guaranteed by characterization data, but not tested in production.
Figure 2—1 shows the typical effects of increased capacitive loads on propagation delays.
Note that this graph displays typical derating, over the entire Vcc and temperature range.

Am29CB800A Typical Switching Speeds vs. Load Capacitance
4

Propagation Delay
(Normalized to 50 pF)

0 100 200 300 400 500 600

Capacitive Load (pF)

11128-001A

Figure 2-1
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Typical Switching Speeds vs. Number Of Outputs Switching
for Am29C800A

Some degradation of propagation delay is normally experienced when several outputs
switch simultaneously. By industry convention, data sheet limits are specified for only one
output switching. To assist the system designer, the following graphs show typical speed
degradation in the Am29C800A Family (see Figures 2—-2 & 2-3).

Typical Switching Speeds vs. Number of Outputs Switching
(High Capacitive Load)

19
18
tPHL
» 17
=S
> 16 4
K]
[a}
c 15 —
K]
o> 14
Q
S 13+
e )
12 4 tPLH
11
10 T T T T T 1 L T T
1 3 5 7
Note: 11128-002A
ote: Number of Bits Switching
470 pF @ 25°C.
Figure 2-2
Typical Switching Speeds vs. Number of Outputs Switching
10.0 (Low Capafitive Load)
9.0 —
—_ 8.0 -
g tPHL
< 704
=
& 6.0
c
S
% 5.0 D%_H_M/
& tPLH
Cel 4.0 <
a
3.0 -
2.0 -
1.0 —
0.0 L T T T T T T T T T
0 2 4 6 8 10
Note: 11128-003A
ote: Number of Bits Switching
50 pF @ 25°C.

Figure 2-3
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Note that the graphs on page 2-10 are to be used as design guidelines and should not be
used to generate specification limits.

The measurements for deriving this graph were taken on a carefully built AC jig in a noise-
free environment. All outputs were loaded according to data sheet specifications, and in the
case of buffers and transceivers, all inputs were switched simultaneously from the same sig-
nal source.

Itis important to note that conditions external to the device can also contribute to speed deg-
radation. For example, inductance of PC board traces, inefficient GROUND and Vcc planes,
and inadequate bypassing can cause significant GROUND and Vcc bounce which willinturn
degrade AC delay when several bits are switched simultaneously. In the case of buffers and
transceivers, input signal skew will cause a sustained disturbance of internal threshold due to
a protracted GROUND bounce within the device. This can result in further degradation of AC
delays. These conditions are application-specific. Therefore, if a system designer sees
speed degradation much in excess of the guidelines given, a closer look should be taken at
board layout and the application.

ESD Protection
All Am29C800A devices are protected from ESD damage up to 2000 V.

Simultaneous Switching Considerations

{The “Ground Bounce Phenomenon”)

High current drive, short propagation delays, and fast logic level trafsitions at the output are
the characteristics of TTL-compatible high-speed bus interface circuits, such as those in the
Am29C800A and Am29800 family of products. Whenthey are used in high-performance sys-
tems, simultaneous switching of several outputs is a common occurence. During such
switching, noise is generated due to rapid changes in the drive currents (di/dt) and their inter-
action with the parasitic inductance (L) of the bonding wires and package leads associated
with the Vcc, GROUND and output terminals. This section describes the nature of this noise,
its impact on circuit behavior, and the measurements that can be taken by the IC vendor and
the system designer to minimize the effects of this noise.

Description of the Problem

The problem is best described with reference to a simplified first-order equivalent circuit of
the output of a high-speed bus interface device. Switches S1 and S2 represent active pull-up
and pull-down structures. L1, L2, and L3 represent the parasitic lumped inductances associ-
ated with the Vec, GROUND and output terminals of the device (see Figure 2-4). The output
switches are designed to carry high currents so that fast TTL logic level transitions can occur
at the output in the presence of heavy capacitive loading.

? Vce

Package —*

1 1
) 1
' Gircut | (- 1!
: Logic 1 — j’_ Output
1 » 1
]

[ I _:?_ - CL
Chip 4+ L2 :I:

11128-004A
Figure 2-4. Equivalent Circuit of Bus Interface Output
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During the switching of an output, rapid changes occur in the current levels in the Vcc,
GROUND, and output leads due to the load charging current and the “overlap” current
through switches S1 and S2 if these switches turn on simultaneously for a short time. The
resulting di/dt and its interaction with L1 and L2 disturb the static voltage levels at the device
Vce and GROUND pads. This superimposed noise at the internal power supply nodes is
commonly referred to as the “Vcc and GROUND BOUNCE.” Since the magnitude of this
noise is a function of di/dt, it is higher when several outputs switch simultaneously.

As an example, consider a 24-lead ceramic DIP package with a GND pin (pin #12) induc-
tance of 15 nH. A di/dt of 50 mA/ns caused by simultaneous switching of multiple outputs will
resultina GROUND bounce of 15 x 50 = 750 mV magnitude. Note that parasitic effects exter-
nal to the package are ignored in this calculation.

Effects of Ground and Vcc Bounce

The total magnitude of the Vcc and GROUND noise caused by di/dt and parasitic induc-
tances is a function of circuit configuration, package characteristics, and PC board layout ex-
ternalto the device. Depending on the magnitude of the bounce, one or more of the following
effects may occur in a system environment:

1. When several outputs are switching simultaneously, the static logic level of an
unswitched output may be disturbed, and may cross the input logic recognition level
(ViH or VL) of the circuits connected to that output.

2. Non-monotonic transitions may occur at the switched outputs due to violation of noise
immunity within the circuit.

3. Circuits with storage elements, such as latches andflip-flops, may experience loss of data
due to false clocking or latching of erroneous data.

4. A protracted disturbance of voltage levels at internal nodes may cause significant
degradation of propagation delays when several outputs are switched simultaneously.

System Design Considerations

The following guidelines will help the system designer minimize the adverse effects of Vcc
and GROUND bounce when using high-speed interface devices in a high-performance
system.

1. GROUND and Vcc planes must be used to minimize parasitic effects. Wire-wrap boards
will exacerbate the noise problem.

2. Use of sockets or device carriers must be avoided since these will add to the parasitic
inductance and increase power supply noise.

3. Itis recommended that each device be bypassed directly at the power pins with a high-
frequency bypass capacitor in addition to the normal bypassing scheme.

4. Simultaneous switching of several control lines coincident with the switching of multiple
outputs should be avoided.

5. Use of a package type that has lower pin parasitics will help minimize the effects of power
supply and ground noise. AMD offers surface mount devices (in PLCC, LCC, and SO)
which reduce the lead inductance associated with the Vcc and GND pins.

6. If possible, systemtiming can be adjustedto allow for setting time before reading the data
on the bus.

7. External series damping resistors can be used on the outputs that are subjected to
simultaneous switching. This will slow down the transition times and reduce di/dt effects.

8. By reducing the loading on the circuits that drive sensitive control lines such as CLOCK,
CLEAR, PRESET, and LATCH ENABLE, noise immunity can be improved at these
inputs.

Summary

Package lead inductance and other parasitics contribute to the noise induced in high-speed,
high-drive integrated circuits. This noise gets worse if multiple outputs are switched simulta-
neously and can cause performance degradation. The system designer should be aware of
the problems associated with high-speed switching and should carefully evaluate the appli-
cation and system considerations.

2-12
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Am29C800A Typical Ground Bounce Information

In a system environment, noise induced on the “quiet output,” due to the simultaneous
switching of all the other active outputs, becomes very critical. Therefore to help the system
engineer designing his/her system, we have included two photographs of typical Ground
Bounce behavior for Pdip package using our Am29C800A device. However, one should note
that ground bounce measurements may vary significantly due to set up differences. The test
conditions for both photographs are done at Vcc =5 V, 55 V, Ta = 25°C and load =
50 pF/500 Q. The first ‘bounce’ in each photograph represents the change on ground line
when all the other outputs are switching from Low to High, and the second ‘bounce’ repre-
sents the change when the other outputs are going from High to Low.

Ta =25°C
Vec=5.00V Photo 1.

Ta = 25°C
Vcc=5.50V Photo 2.

Note:
Vertical Scale: 1V/div
Horizontal Scale: 50 ns/div
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POWER DISSIPATION CONSIDERATIONS FOR CMOS
DEVICES

Introduction

CMOS bus interface devices (8, 9, and 10 bits wide) are rapidly invading the arena previously
dominated by bipolar devices. This is because CMOS technology has made sufficient pro-
gress to provide an alternative to bipolar in terms of both high-speed and high-drive. In addi-
tion, at low data rates, CMOS devices offer much lower power dissipation when compared
with their bipolar counterparts. However, there are some overzealous claims made with re-
gard to this “power advantage.” Statements such as “stingy CMOS consumes negligible
powerwhen driving high-speed buses” are to general and can be misleading. This report ex-
plains the basics of switching in CMOS circuits and provides guidelines for calculating power
dissipation in CMOS parallel interface circuits.

Definition of Terms

lcc@ — Quiescent power supply current

lccey -  Power supply current component per input at TTL HIGH level
lccpy - Dynamic power supply current expressed in pA/MHz/bit

f — Equivalent toggle frequency at the output

CL — Load capacitance per output

Ci — Lumped equivalent circuit capacitance per bit

Power Supply Current Components

A CMOS circuit operating in a TTL environment has three power supply current (lcc) compo-
nents. The total Icc, when multiplied by Vcc, will determine the total power dissipated in the
device.

The first component is the quiescent current Icc(q). This is the leakage current through the
device when all inputs are tied to either Vcc rail or GND, and all outputs are open (no load).
This current is typically in the microamps region, and represents STAND-BY (or quiescent)
power dissipation, its contribution to the total power dissipation is insignificant at high data
rates.

The second component is lccmy, the current in TTL-compatible input stages. Because of the
difference in threshold for N-channel and P-channel devices, each input stages offers a DC
path from Vcc to GND. This Icc component is a function of input voltage applied. Figure 2
shows a typical lcc(m) characteristic as a function of Vin.

1.5 T

< Typical
1.0 T
lcc(m
(mA)
05

VIN (Volts) 11128-005A

Figure 2-5. Typical Iccm as a Function of Vin
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Considering “realistic” worst-cast conditions, Icc(r) is normally specified at Vin = 3.4 V. lts
value is given on a per input basis. To determined the total lcc() per device, one needs to
know the number of inputs and the duty cycle for those inputs in HIGH state.

Note that the Iccr) component applies to CMOS circuits operating in a TTL environment and
driven by bipolar TTL circuits. Inan all-CMOS environment, the driving signals (input signals)
to such interface circuits will be close to Vce railor GND. In such cases lcc) is not applicable.

The third component is the dynamic power supply current — lccp). This current represents
the power dissipated in the device in order to charge and discharge internal node capaci-
tances inthe device as well as any external load connected to the outputs. This component is
a function of operating frequency and load capacitance, and dominates the total lcc at high
data rates. Therefore it is discussed in further detail in the following sections.

Back to Basics

Consider a simple buffer gate. Figure 2—6 shows the lumped equivalent capacitance of the
circuit internal to the device. This capacitance Ci is charged rail-to-rail at frequency f. When
the gate has load Ci at the output as shown in Figure 2-7, this load is also charged rail-to-rail.

| Vee

f T
_’c.f(

¥ GND

11128-006A

Figure 2-6. Unload Buffer

| vee

T
Tf

¥ GND

o

CL

11128-007A
Figure 2-7. Buffer with Load C.




Bus Interface Products

Basic theory leads us to the equation P = f CVcc? where P is the dynamic power dissipation in
the gate. Since P = IVcc where | is the average current in the Vcc line, we get:

Equation (1) shows that there is a linear relationship between | and frequency. By obtaining
values of | for different values of f, one can derive a normalized expression for current | per
MHz. For the unloaded case, this equation is:

lccp) = Ci Vee pA/MHz/bIt — — — —— (2)
where Vcce is in volts and Ciis in pF. Equation (2) enables us to obtainthe value of Ci per bit if
lcco) = 200 mA/MHz/bit at a given Vcc. For example, if lccp) = 200 pA/MHz/bit at Vec =5V,
then:

Ci = 200/5 = 40 pF/bit
If the output has a load C, it is effectively added to Ci, and lcc(p) will be higher as a result (see
equation 2). If Ciis estimated, Icc(p) for a loaded case can be computed by using the formula:

CL+Ci
lccip) @ Cu = lecp) Lc; :

For the example just given,
loco) @ 50 pF = 200 20E40 = 450 pAMHz/bit

Iccp) @ 300 pF = 200 &04-6—4—(2 = 1.7 mA/MHz/bit

To get agood feelfor the numbers, consider a 10-bit buffer, with 300-pF load on each output,
running at an “average” 5 MHz rate. The dynamic lcc component will be:

lcco) = 10 bits x 1.7 mA/bit x 5 MHz = 85 mA

The term “average” rate used in the example above needs some explanation. Since the dy-
namic lcc is attributed to a signal transitions, its value is highest when all outputs have a
1010... pattern atthe data rate. However, such a pattern on a continuous basis is not realistic
because it does not contain any information, except, of course, in a clock driver application.
Therefore, to obtain a “realistic” worst-case Icc(p), one needs to estimate an average reate
based on expected number of transitions. This average rate is lower than the data rate.

2-16
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Total Power Supply Current (An Example)
For any given condition, the total Icc is given by:

Icc (total) = lcciq) + lecqm) + lecp)
Consider the following specification for the 10-bit buffer used in the last example:

lcciq) =150 pA

leem) — Data Inputs =1.5 mA/input @ 3.4V
— Control Inputs =3.0 mA/input @ 3.4V

lcco) — Unloaded = 0.2 mA/MHz/bit

To find the total lcc at a data rate of 10 MHz (50% duty cycle) when all outputs have 50-pF
load:

1. lcciq= 0.15 mA
2. lcem = 10 bits x 1.5 mA per bit x 0.5 = 7.5 mA*

* Control inputs (such as OE) are assumed to be at logic LOW; therefore their contribution
to lecm is ignored.

50 + 40
40

(see example shown earlier)

3. lccipy @ 50 pF =0.2 = 0.45 mA/MHz

Therefore:

lcc(p) for the device = 10 bits x 0.45 per bit x 10 MHz = 45 mA
Total lcc = 0.15 + 7.5 + 45 = 52.65 mA

Summary

A system designer needs to consider all components of power supply current, and calculate
the total Icc based on the frequency of operation and loading. This is particularly important if
CMOS parallel interface devices are used in high-speed bus applications.
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Am29C800A Typical lccin) vs. Frequency Plots

For CMOS devices, lcc is very dependent upon the frequency of operation. The next four
graphs (Figures 2-8, 2-9, 2-10, 2—11) show the increase in dynamic Icc as frequency in-
creases. These graphs represent typical performance over the Vcc and temperature operat-
ing ranges and are not included in production testing. The load used for the measurements is

50pF/500 Q.
30
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- T S T L LR
<
E
o
Q
(&}
= Unloaded
1o S AR 2
0 I
0 10 20 30 40 50 60
Frequency (MHz)
11128-008A
Figure 2-8. Registers (Am29C821A/23A)
30
20 e T
E Loaded
a
Q
QL
Frequency (MHz)
11128-009A

Figure 2-9. Buffers (Am29C827A/28A)

2-18



Bus Interface Products

30

Loaded

10 J S (T

<

E

o

Q

L

10t mme el e e e I
0
0 10 20 30 40 50 60
Frequency (MHz)
11128-010A
Figure 2-10. Latches (Am29C841A/43A)
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Figure 2-11. Transceivers (Am29C833A/53A/61A/63A)
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DEVICE GATE COUNTS/THERMAL CHARACTERISTICS
Device Gate Counts

Part Number | Equivalent Number of Gates
CMOS
29C818A 303
29C821A 90
29C823A 96
29C827A 60
29C828A 55
29C833A 139
29C841A 73
29C843A 69
29C853A 135
29C861A 105
29C863A 98
Bipolar
29818A 147
29821 72
29823 68
29825 61
29827 11
29827A 30
29828 11
29833A 88
29841 52
29843 49
29853A 84
29861 22
29863 20
Thermal Characteristics
Parameter | SOIC | PDIP| Unit
cmos 0uA 85 67 | °C/W
8Jyc 11 10 |°C/W
BIPOLAR 6JA 79 63 | °C/W
6Jc 11 10 | °C/W
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CHAPTER 3

Minimization of Ground Bounce

P

Through Output Edge-Rate Control

By: Bernie New

The development of fast, high-current integrated circuits
has brought about a phenomenon known as ground
bounce. This is especially noticeable in bus-driving
applications, where individual devices can have multiple
outputs switching very high currents simultaneously.

There are three symptoms associated with the phe-
nomenon:

¢ Outputs switching from HIGH-to-LOW exhibit exces-
sive ringing, which may cause multiple transitions at
inputs connected to that output.

* The ringing also appears at non-switching outputs
which are in the LOW state. This may also cause
unwanted transitions at inputs connected to those
outputs.

* If the device contains storage elements, the ringing
may corrupt the data stored in these elements.

Ground bounce is associated with parasitic inductance
and resistance in the power-supply connections. These
parasitic effects exist within all integrated circuits and
may nottotally be eliminated. Poor board design will also
contribute to the problem. The following discussion
covers the cause of ground bounce in CMOS circuits,
and describes AMD's output-driver circuit design that
minimizes the problem. Accompanying photographs
show an example of the driver in operation.

THE IDEAL DRIVER

Figure 1 shows an ideal totem-pole output driver. The
two transistors are switched on alternately, the upperone
foralogic ‘1’, and the lower one for a logic ‘0. Apart from
a brief period of overlap during switching, the two transis-
tors are neverontogether. Forthe high-impedance state
of 3-state outputs, both transistors are turned off. The
load connected to the totem-pole output is adequately
modeled as a parallel R-C circuit.

Vee
R
INPUT LO)A—D:F» VTERM
CL
L 10181A-01
Figure 1. Ideal Driver

While this is an ideal driver, itis not constructed with ideal
transistors. Each transistor has afinite impedance when
inthe ‘on’ state. This impedance manifests itself inthree
ways; it affects the slew rate of the output, the dc level of
the output,and it limits the short-circuit current.

Before a transition, the load capacitor is charged accord-
ing to the current output state (‘0’ or ‘1’). Whenthe output
transistors switch, they charge or discharge the load
capacitor, and their impedance is part of the R-C time
constant, which determines the slew rate of the output. In
this respect, lower impedance is better. With a lower
impedance, the load capacitance can be charged or
discharged to the required output level faster, thus per-
mitting higher operating speeds.

When the output voltage has stabilized at the desired
logic level, the dc current flowing through the transistor
impedance creates a residual voltage across the transis-
tor (I-R drop). The output voltage specifications require
that this residual voltage be kept below maximum values
(Voo)- Again, alowerimpedance is better, allowing higher
output currents at any given V.

However, even in the ideal case, the impedances
should not be arbitrarily small, since they also control
short-circuit current. If an output is inadvertently con-
nected to one of the power supplies, or to a second
output in a different state, these impedances will limit
the power dissipation in the device and prevent poten-
tial destruction.

It would appear that the optimum design would be to
make the impedance just large enough to protect the
device under short-circuit conditions, while maximizing
slew-rate and drive capability. This assumes that die
area is not a consideration, since low impedance transis-
tors are physically large. However, in the real world,
parasitic effects cause this choice to lead to far from
optimum results.

THE REAL WORLD

The practical problems that arise concern parasitic ef-
fects in the connections to the transistors. Between the
output of the driver and the load, there is a small bond
wire and a trace from the package bonding pad to the
external pin. These connections are both resistive and
inductive.

Publication # Rev. Amendment Issue Date
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A similar parasitic impedance is also found in the
ground pin of the device. Additionally, it is not possible
to locate all outputs physically close to the ground con-
nection on the die. The deposited metal trace that
connects the output driver to the ground pad also
contributes parasitic resistance and inductance.

In the circuit of Figure 2, only effects in the ground
connections are shown. Similar parasitics must exist in
the V, connections but, since requirements for V,,, are
less demanding, higher-impedance pull-up transistors
can be used. This reduces the effect of the parasitic
impedance. Experience has shown the problem to be
associated with the HIGH-to-LOW transition and out-
puts in the LOW state, hence the name ground bounce.

Before a HIGH-to-LOW transition, the load capacitor is
charged to the HIGH state. During the transition, the
pull-up transistor turns ‘off and the pull-down
transistor turns ‘on’ to discharge the load capacitor.
The very low impedance of the pull-down transistor
causes the parasitic impedances to interact with the
load to form a step-excited L-C-R network. This results
in ringing on the output.

While the output might quickly reach V, it will not
remain there due to the ringing. The output may not
be considered aLOW untilthe output has stabilized to
the point that it remains below V. During the ringing,
the output could exceed the actual threshold (as op-
posed to V,, the guaranteed input HIGH level) of an
input to which it is connected, causing multiple transi-
tions.

Other outputs in the same device may also be affected
because the output voltages are referred to the internal

Aavinranmrniind Tha rinAainAa
deviceground. The ringing causes this internal ground

to move away from external ground. The other LOW out-
puts are connected to the internal ground through a low-
impedance transistor, and movement inthis ground will

therefore be reflected at these outputs. Again, this may
lead to erroneous transitions in devices connected to
these outputs. In addition, the movement of the inter-
nal ground may corrupt data stored in the registers.

At this point it is worth noting a different effect also
caused by parasitic impedances in the power connec-
tions. In accordance with industry practice, the output
delays of AMD parts are measured with only one output
switching. When more than one output switches, the
impedance in the common power-supply connections
reduces the current available to each output, thus in-
creasing the delay. This effect occurs in any integrated
circuit.

THE SOLUTION

The effects of the load capacitance and the interconnec-
tion parasitics are inescapable, although the latter may
be minimized by good chip design. The solution must lie
in modifying the pull-down transistor.

The AMD solution structures the pull-down transistor so
it limits the initial current minimizing the transient; then,
after a delay, its strength increases to provide sufficient
current to maintain the LOW logic level.Thisis achieved
by using two transistors contained in parallel output
buffers. These buffers are designed to have different
drive capabilities. One has small transistors with low
drive which is used to initiate the transition without
causing the shock excitation. After a short delay, a
second larger driver turns on. This driver completes the
transition, and is capable of sinking the necessary dc
current to maintain V. Additionally, a similar parallel
structure is used in the pull-up circuit to moderate the
LOW-to-HIGH transition.

While introducing delay into a high-speed circuit may
appear counter productive, that is not the case. The
primary objective must be to achieve a stable output
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voltage level less than V, as quickly as possible. The
non-controlled output signal may reach V, sooner, but it
will not remain there until the ringing has subsided. This
may require more time than the specified output delay,
and a good design must allow forthis. The modified AMD
output will provide a stable, usable voltage level in less
time in spite of the added delay.

A secondary effect of limiting the current during transition
is that the slew rate is controlled by the driver rather than
power-supply parasitics. This generally leads to less
delay variations (skew) caused by a different number of
switching outputs.

TEST RESULTS

The output driver described above has been incorpo-
rated into the Am29C982 4-bit x 4-port Multiple Bus
Exchange. This product was mounted in atestjig and its
output characteristics photographed. For comparison, a
similar test jig was used to test an Am29C821 10-bit
register, with traditional 24 mA totem-pole outputs, and
a competitive 48 mA output version.

The jigs were designed to eliminate, as far as possible,
electrical effects due to the mounting and probing so that
intrinsic characteristics of the IC could be observed. It
should be noted that the layout and dc loading found on
a carefully designed pc board could lower the current
transient and its effects. In that respect the following
results should be considered worst case.

The test jigs were constructed of double-sided copper-
clad board. The two copper planes were used for V. and
GND. Holes were drilled to accept the ICs, and only
sufficient copper was cut away to allow clearance of
active pins. The ICs were soldered directly into this
board. Decoupling was provided by a tantalum capaci-
tor, and a .01 pF ceramic capacitor mounted close to the
Ve pin.

Each output was loaded with 47 pF to GND. The leads
of this capacitor were cropped short, and the capacit-
orwas soldered directly to the IC pin and the ground
plane. Outputs to be observed were connected to
SMB sockets through 453 Q resistors. Each series
resistor, together with a 50 Q oscilloscope input imped-
ance, creates astandard 500 Qload. The leads of each
resistorwere cropped short and soldered directly to the
IC pin and the socket. The socket body was soldered
to the ground plane.

These SMB sockets were connected by coax to the 50 Q
oscilloscope input (Tektronix 7854 with 7S14 sampling
input plug-in). The series resistance creates an attenu-
ation of 10:1. The vertical scale is 2 V/div, and the
horizontal scale is 20 ns/div.

On the Am29C821, input D, was grounded to provide a
“quiet” output Y,. Y, was chosen, because it is farthest
from the ground pin, and therefore, most susceptible to
noise in the supply. Inputs D, , were all connected to
output Y, through a single inverter. The device wasthen
clocked, such that the nine outputs (Y, ;) toggled simul-
taneously.

Photograph 1 shows the outputs Y, and Y, during a
HIGH-to-LOW transition. The quiet output (Y,)
“bounces” approximately 2.2 V. The maximum positive
ringing in Y, is approximately 1.5 V. Observation of the
transition onthe Y, output, which is closer to the GND pin,
revealed slightly less ringing.

It should be noted that the capacitive loading of the quiet
output reduces the initial transient slope and slightly
reduces the positive excursion. Since an actual applica-
tion will present capacitive loading, this test is represen-
tative. Without the capacitor, the positive excursion was
approximately 0.2 V greater.

Photo 1. Am29C821

Note
Vertical Scale: 2.0 V/div.
Horizontal Scale: 20 ns/div.
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Photograph 2 shows the same outputs during a LOW-to-
HIGH transition. Here the effect is much less; the
excursion of Y, is approximately 0.9 V. In this case, Y,
which is farther from V., exhibited slightly more ringing.

The same tests were performed on a competitor’s ver-
sion of the Am29C821. The results are shown in photo-
graphs 3 and 4. As expected, the 48 mA outputs of this
part create considerably more noise than the 24 mA
outputs of the AMD part.

To testthe Am29C982 Multiple Bus Exchange, the A-port
was configured as an input that was directed tothe B-, C-
and D-Ports which were outputs. A, was grounded, and
a square wave was applied to A, ,. This again gave nine
switching outputs and three quiet outputs.

The outputs on D, and D, are shown in photographs 5
and 6 for HIGH-to-LOW and LOW-to-HIGH transitions
respectively. The effect of the modified output driver is
quite clear. Both ringing and ground bounce have been
reduced dramatically.

The maximum ground bounce during the negative tran-
sition is approximately 1.1 V, while the positive ringing is
limited to approximately 0.8 V. When compared to
Am29C800, this represents a 50% reduction in noise,
while increasing the output current from 24 mAto 48 mA.

The tests onthe Am29C982 were repeated with the load
capacitors increased to 470 pF. The results are shown
in photographs 7 and 8. The amplitude of the ringing and
ground bounce are the same or less than with the 47 pF
load. The ringing frequency is predictably lower due to
the larger capacitor.

The improved output structure is also used in the
Am29C983 9-Bit x 4-Port Multiple Bus Exchange. A
more comprehensive analysis of this output transition
controltechnique, including results from additional pack-
age options and the Am29C983, are being prepared for
future release.

Photo 3. Competitor's C821

Yl
YO
Photo 2. Am29C821
yl
YD
Note

Vertical Scale: 2.0 V/div.
Horizontal Scale: 20 ns/div.

Photo 4. Competitor's C821
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While these tests were performed on individual, ran-
domly selected parts, and cannot therefore be consid-
ered definitive, they do indicate the effectiveness of the
new output structure. It is AMD’s intent to incorporate
outputs with this improved current characteristic into

future bus interface devices.

GOOD DESIGN PRACTICE

Ground bounce cannot be eliminated through good
design practice alone. However, the situation can be
aggravated considerably by failure to follow good prac-
tices. The following guidelines are suggested:

¢ Ensure good power supply connection. Power sup-
ply planes are essential, and wire wrap should be
avoided. Provide good wide-band decoupling. The

ringing occurs at very high frequency, in the gigahertz
region. Therefore, a comprehensive decoupling
scheme should be designed, including chip capaci-
tors very close to the high-drive devices.

In general, the layout rules followed should be similar
tothose for ECL. Branchingtraces should notbe used
for signalsthat are to be routed to more thanone input.
Traces should pass from one input to the next without
YsorTs. If possible, the traces should have controlled
impedance, and should be terminated.

DS
DO

Photo 5. Am29C982
D:l
DO

Photo 6. Am29C982
Note

Vertical Scale: 2.0 V/div.
Horizontal Scale: 20 ns/div.

288n

Photo 8. Am29C982 (470 pF)
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Am29C818A

CMOS Pipeline Register with SSR™ Diagnostics
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DISTINCTIVE CHARACTERISTICS

B High-speed noninverting 8-bit parallel register
for any data path or pipelining application

B WCS (Writable Control Store) pipeline register

— Load WCS from serial register
— Read WCS via serial scan

B Alternate sourced as SN74ACT818

B High-speed 8-bit “shadow register” with serial
shift mode for Serial Shadow Register (SSR)
Diagnostics
— Controiiabiiity: seriai scan in new machine state
— Observability: serial scan out diagnostics routine

results

B Low standby power

B JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C818A is a high-speed, general-purpose
pipeline register with an on-board shadow register for
performing Serial Shadow Register (SSR) Diagnostics
and/or Writable Control Store loading.

The D-to-Y path provides an 8-bit parallel data path
pipeline register for normal system operation. The
shadow register can load parallel data to or from the
pipeline register and can output data through the D input
port (as in WCS loading).

The 8-bit shadow register has multiplexer inputs that se-

lect parallel inputs from the Y-port or adjacent bits inthe
shadow register to operate as a shift register. In the se-

rial shift mode, SDI is shifted into the ‘0’ location of the
Shadow register and the contents of ‘7’ location appear
atthe SDO output. This register can then participate ina
serial loop throughout the system where normal data,
address, status and control registers are replaced with
Am29C818A Diagnostics Pipeline Registers. The loop
can be used to scan in a complete test routine starting
point (data, address, etc.). Then after a specified num-
ber of clock cycles, the data clocked out can be com-
pared to the expected results. WCS loading can be ac-
complished using the same technique. An instruction
word can be serially shifted into the shadow register and
written into the WCS RAM by enabling the D output.

BLOCK DIAGRAM

K} D7 - Do

SDI |
> 8-Bit (>
"—‘l Shadow SDO
DCLK Register
8L
P S7-So
0—&—0
MODE I
I > 1 MUX I
PCLK 8-Bit
> > Pipeline
Register
OEY 5L P —Po
8
Y7-Yo 09323-001A
Publication# 09323 Rev. C Amendment/0 IMOX and SSR are trademarks of Advanced Micro Devices, Inc.
Issue Date: December 1990 4-3
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CONNECTION DIAGRAMS
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*Also available in 24-Pin Small Outline package; pinout identical to DIPs.
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM29C818A

a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range
e. Optional Processing

Am29C818A

a. DEVICE NUMBER/DESCRIPTION

. OPTIONAL PROCESSING

Blank = Standard processing

. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 24-Pin Slim Plastic DIP (PD3024)
J = 28-Pin Plastic Leaded Chip Carrier

(PL 028)
S= 24-Pin Plastic Small Outline Package
(SO 024)
. SPEED OPTION

Not Applicable

CMOS Pipeline Register with SSR Diagnostics

Valid Combinations

AM29C818A PC, SC, JC

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD’s standard military grade products.

Am29C818A
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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) is formed
by a combination of:

a. Device Number
b. Speed Option (if applicable)
c. Device Class
d. Package Type
e. Lead Finis
AM29C818A /B L

_ B A
L—— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C818A
CMOS Pipeline Register with SSR Diagnostics

Valid Combinations

Valid Combinations list configurations planned
AM29C818A l /BLA to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Valid Combinations

Group A Tests

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

4-6 Am29C818A
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PIN DESCRIPTION

Do- D7

Parallel Data Inputs (Input/Output)

Parallel data input to the pipeline register or parallel data
output from the shadow register (see Function Table for
control modes).

DCLK

Diagnostics Clock (Input)

Diagnostics/WCS clock for loading shadow register (se-
rial or parallel modes — see Function Table).

MODE

Mode Control (Input)

Control input for pipeline register multiplexer and
shadow register control (see Function Table).

OEY
Y-Port Output Enable (Input: Active LOW)
Active LOW output enable for Y-port.

PCLK
Pipeline Register Clock (Input)

Pipeline register clock input loads D-port or shadow reg-
ister contents on LOW-to-HIGH transition.

SDI
Serial Data Input (Input)
Input to shadow register (see Function Table).

SDO
Serial Data Output (Output)
Output from shadow register.

Yo—-Y7
Parallel Data Outputs (Input/Output)

Data outputs from the pipeline register and parallel in-
puts to the shadow register.

FUNCTIONAL DESCRIPTION

Data transfers into the shadow register occur on the
LOW-to-HIGH transition of DCLK. MODE and SDI de-
termines what data source will be loaded. The pipeline
register is loaded on the LOW-to-HIGH transition of
PCLK. MODE selects whether the data source is the
datainput or the shadow register output. Because of the

independence of the clock inputs data can be shifted in
the shadow register via DCLK and loaded into the pipe-
line register from the data input via PCLK simultane-
ously. Aslong as no setup or hold times are violated, this
simultaneous operation is legal.

FUNCTION TABLE
Inputs Outputs
Shadow | Pipeline
SDI | MODE | DCLK | PCLK | SDO | Register | Register | Operation

X L T X S7 | SieSi-y NA Serial Shift; D7 — Do Disabled

So « SDI
L X T Sy NA Pi«— Di | Normal Load Pipeline Register
L H T X SDI | SieYi NA Load Shadow Register from Y; D7 — Do
Disabled
X H X T SDI NA PieSi Load Pipeline Register from Shadow Reg.
H H 7 X SDI Hold* NA Hold Shadow Register; D7 — Do Enabled*

*Although not shown, Hold is implemented by gating DCLK internally.

Table Definitions

Inputs

H = HIGH

L = LOW

X = Don’t Care

T = LOW-to-HIGH Transition

Outputs

S7-So0 = Shadow Register outputs
P7 -Po = Pipeline Register outputs
D7 -Do = Data I/O port

Y7-Yo = Y /O port

NA = Not applicable, output is not a function
of the specified input combinations.
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APPLICATIONS

Microprogram Address

:

!

SDOp—>

Address Address Address Address
RAM RAM RAM cse RAM
110 Port 1/0 Port /O Port /O Port
D D D D
Mode—=»{ Mode Mode Mode Q1> Mode
Serial
—{ SDI le} 1= SDI
Data Input AmzscawiD SDLmzmwaO SDLmzscsmﬁDo _2 Am29C818A
DCLK —> DCLK D> DCLK > DCLK 1> DCLK
PCLK—=> PCLK > PCLK > PCLK > PCLK
Y Y Y Y

——

Microinstruction Outputs

Am29C818A-Based WCS Application

Serial
Data Output

09323-004A
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APPLICATIONS (Continued)

Data
Input

Data
Output

Microprogram Address

:

]

Address Address Address Address
RAM RAM RAM Y'Y RAM
/0 Port 1/O Port I/0 Port 1/0 Port
—D—ﬂi
' t
]
D O
°
__D hd
PCLK —>»1> Register > Register > Register 51> Register
—q-—o
0——<
]
1 G °
.
__4 °
< ’
~
Microinstruction Outputs 09323-005A

WCS Application without Am29C818As

Am29C818A
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SHADOW REGISTER

Y7 eee Y Yo

SDI \\

l_M [ L] le

uX —| MUX I'_—I MUX [« Mode
Er —Fl} FF LOGIC)—— DCLK

1)

S7 eee Sy So

SDO — MUX

09323-006A
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An Introduction to Serial Shadow
Register (SSR) Diagnostics

Diagnostics

A diagnostics capability provides the necessary func-
tionality as well as a systematic method for detecting
and pin-pointing hardware-related failures in a system.
This capability must be able to both observe intermedi-
ate test points and control intermediate signals —
address, data, control and status — to exercise all
portions of the system under test. These two capabilities
— observability and controllability — provide the ability to
establish a desired set of input conditions and state reg-
ister values, sample the necessary outputs, and
determine whether the system is functioning correctly.

Testing Combinatorial and Sequential Networks

The problem of testing a combinatorial logic network is
well understood (Figure 1). Sets of input signals (test
vectors) are applied to the network and the network out-
puts are compared to the set of computed outputs (re-
sult vectors). In some cases sets of test vectors and
result vectors can be generated in acomputer-aided en-
vironment, minimizing engineering effort. Additionally,
fault coverage analysis can be automated to provide a
measure of how efficient a set of test vectors is at pin-
pointing hardware failures. For example, a popular
measure of fault coverage computes the percentage of
stuck-at-ones (nodes with outputs always HIGH) and
stuck-at-zeros (nodes with outputs always LOW) a
given set at test vectors will discover.

Combinatorial
Logic

Inputs —————» ——————— Outputs

09323-007A

Figure 1. Combinatorial Logic Network

A sequential network (Figure 2) is much more difficult to
test systematically. The outputs of a sequential network
depend not only on the present inputs but also on the in-
ternal state of the network. Initializing the internal state
register to the value necessary to test a given set of in-
puts is difficult at best, and not easily automated. Addi-
tionally, observing the internal state of a sequential net-
work canbe very difficult and time consuming if the state
information is not directly available. For example, con-
sider the problem of determining the value of an internal
16-bit counter if only a carry-out signal is available. The
counter must be clocked until it reaches the carry-out
state and the starting value computed. Up to 65,535
clock cycles may be necessary! An easier method must
exist. Serial Shadow Register diagnostics provides this
method.

Fr—————————————————— A
|
Inputsl ———r' Outputs
‘ Internal Comfin_a(orial I
ogic ) State
! ﬁ;ii |—wd Register ™ Outputs
| A |
} e |
PCLK
| |
| |
| |
| |
L Sequential Logic Nelwork_]I
09323-008A

Figure 2. Sequential Network

Serial Shadow Register Diagnostics

Serial Shadow Register diagnostics provides sufficient
observability and controllability to turn any sequential
network into a combinatorial network. This is accom-
plished by providing the means to both initialize (control)
and sample (observe) the state elements of a sequential
network. Figure 3 shows the method by which serial
shadow register diagnostics accomplishes these two
functions.

Inputs— . X Outputs
Combinatorial s
Logic —— State
| Reg. Qutputs
MUX ——
Internal
™ ? States
PCLK
SDO
[
Shadow
Reg.
/f
Mode I DCLK
SDI
09323-009A

Figure 3. SSR Diagnostics Diagram

Serial Shadow Register diagnostics utilizes an extra
multiplexer on the input of each state register and a du-
plicate or shadow of each state flip/flop in an additional
register. The shadow register can be loaded serially via
the serial data input (thus the name Serial Shadow Reg-
ister diagnostics) for controllability. Once the desired
state information is loaded into the serial register it can
be transferred into the internal state register by selecting
the multiplexer and clocking the state register with

Am29C818A 4-1
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PLCK. This allows any internal state to be set to a de-
sired state in a simple, quick, and systematic manner.

Internal state information can be sampled by loading the
serial register from the state register outputs. This state
information can then be shifted out via the serial data
output to provide observability. Notice that the serial
data inputs and outputs can be cascaded to make long
chains of state information available on a minimum
number of connections.

In effect, Serial Shadow Register diagnostics breaks the
normal feedback path of the sequential network and es-
tablishes a logical path with which inputs can be defined
and outputs sampled (Figure 4). This means that those
techniques which have been developed to test combi-
natorial networks can be applied to any sequential net-
work inwhich Serial Shadow Register diagnostics is util-
ized.

Inputs ——— }—————————— Outputs

Combin{«norial
Logic . State
Inputs = — — —»{ Register Outputs

| L

| A 7
| I
| |
b —_

PCLK
09323-010A

Figure 4. SSR Diagnostics Logical Path

A Typical Computer Architecture with SSR
Diagnostics

When normal pipeline registers are replaced by SSR di-
agnostics pipeline registers system debug and diagnos-
tics are easily implemented. State information which
was inaccessible is now both observable and controlla-
ble. Figure 5 shows a typical computer system using the
Am29C818A.

Serial paths have been added to all the important state
registers (macro instruction, data, status, address, and
micro instruction registers). This extra path will make it
easierto diagnose systemfailures by breaking the feed-
back paths and turning sequential state machines into
combinatorial logic blocks. For example, the status out-
puts of the ALU may be checked by loading the micro
instruction register with the necessary micro instruction.
The desired ALU function is then executed and the
status outputs captured in the status register. The status
bits can then be serially shifted out and checked for
validity.

A single diagnostic loop was shown in Figure 5 for sim-
plicity, but several loops can be employed in more com-
plicated systems to reduce scan time. Additionally, the
Am29C818A’s can be used to sample intermediate test
points not associated with normal state information.
These additional test points can further ease diagnos-
tics, testability and debug.

4-12 Am29C818A
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AMD £\
Instruction

Register

Memory Data
Registers

Memory Data
Registers

and WCS

Diagnostics l
Controller

Instruction
Mapping
PROM

I

Microprogram
Sequencer

! 2

1

Register
Files

Control Store
RAM or PROM

LY

ALU

.

W

Status <

Pipeline |, |

Pipeline | |
Register

Register

Pipeline
Register Registers

Memory Address

\Hl IR

HD

~—

System Controls

SSR Diagnostics/WCS Pipeline Registers
Replace Normal Registers with Diagnostics Loop

<: Address Bus >

09323-011A

Figure 5. Typical System Configuration

Use of the Am29C818A Pipeline Register in
Writable Control Store (WCS) Designs

The Am29C818A SSR diagnostics/WCS Pipeline Reg-
ister was designed specifically to support writable con-
trol store designs. In the past, designers of WCS based
systems needed to use an excessive amount of support
circuitry to implement a WCS. As shown in Figure 7, ad-
ditional input and output buffers are necessary to pro-
vide paths from the parallel input data bus to the mem-
ory, and from the instruction register to the output data
bus. The input portis necessary to write data to the con-
trol store, initializing the micromemory. The output port
provides the access to the instruction register, indirectly
allowing the RAM to be read. Additionally, access to the
instruction register is useful during system debugging
and system diagnostics.

The Am29C818A supports all of the above operations
(and more) without any support circuitry. Figure 6 shows

a typical WCS design with the Am29C818A. Access to
memory is now possible over the serial diagnostics port.
The instruction register contents may be read by serially
shifting the information out on the diagnostics port. Ad-
ditionally, the instruction register may be written from
the serial port via the shadow register. This simplifies
system debug and diagnostics operations considerably.

Conclusion

Serial Shadow Register diagnostics provides the obser-
vability and controllability necessary to take any se-
quential network and turn it into a combinatorial net-
work. This provides a method for pin-pointing digital sys-
tem hardware failures in a systematic and well-under-
stood fashion.

Am29C818A
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Microprogram Address

|
' : ; :

Address Address Address Address
RAM RAM RAM cee RAM
1/0 Port 1/O Port 1/0 Port 1/0O Port
D D D D
Mode—f Mode Mode Mode Q+{ Mode
Serial Data Input —»1 SDI SDO SDI SDO SDI SDO¥-+{ SDI SDO |— Serial Data Output
Am29C818A Am29C818A Am29C818A Am29C818A
DCLK —*P> DCLK D>DCLK D> DCLK R_¥*P> DCLK
PCLK—> PCLK PCLK D> PCLK P> PCLK
Y Y Y Y
TN 09323-012A

Microinstruction Outputs

Figure 6. Am29C818A-Based WCS Application

Microprogram Address

' ! ! i

Address Address Address Address
RAM RAM RAM  |eee RAM
I/0 Port 1/0 Port I/O Port 1/0 Port
Data
Input °
o
o
PCLK—P Register P Register P Register P> Register
Data
Output <
o
[
— M
N
Microinstruction Outputs 09323-013A

Figure 7. WCS Application without Am29C818As
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Supply Voltage to Ground
Potential Continuous -05Vto +7.0V
DC Output Voltage -0.5Vto+6.0V
DC Input Voltage -05Vto+6.0V
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:
into Output +48 MA (2 x loL)
Out of Output —30 MA (2 x lon)

Total DC Ground Current

(n x loL + m x lcct) MA (Note 1)
Total DC Vcc Current

(n x loH + m x lcct) mA (Note 1)

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

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 reli-
ability.

OPERATING RANGES
Commercial (C) Devices
Temperature (Ta)
Supply Voltage (Vcc)

0to +70°C

+45Vto+55V
Military (M) Devices
Temperature (Ta)

Supply Voltage (Vcc)

-55to +125°C
+45Vto+55V

Operating ranges define those limits between which the fun-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating ranges 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. | Unit
VoH Output HIGH Voltage Vec=45V Yo-Y7 lon=-15mA | 2.4
Vin=VmorVi. | Do-D7, loH=-3mA | 24 v
SDO
VoL Qutput LOW Voltage Vec=45V Yo-Y7 loL=24 mA 0.5
VIN = ViHor ViL Do-D7, loL=8.0 mA 0.5 v
SDO
ViH Input HIGH Level Guaranteed input logical HIGH voltage 2.0 \
for all inputs (Note 1)
Vi Input LOW Level Guaranteed input logical LOW voltage 0.8 Vv
for all inputs (Note 1)
Vic Input Clamp Voltage Vec=45V, IIn=-18 mA -1.2 Vv
hi Input LOW Current Vec=5.5V, Vin= GND -10 pA
liH Input HIGH Current Vec=55V,Vin=55V 10 pA
lozn Output Off-State Current| Vec =55V Vo = Vee 20 | pA
lozt (High-Impedance) Vec =55V Vo = GND 20 | pA
isc Output Short Circuit Vec=55V, Yo-Y7 -60 A
m
Current Vour =0 V (Note 2) Do-D7, SDO -20
ViN=Vcc |[MIL 1.5 uA
leca orGND | COML 1.2
Static Supply Current Vec=55V Dx, Yx 1.5
leet Outputs Open Vin=3.4V | OEY,DCLK, 3.0 | mA/Bit
SDI, MODE,
PCLK
Iccot Dynamic Supply Current | Vcc =5.5V (Note 3) 400 unA/
MHz/
Bit

Notes:

1.

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

2. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.
3.
t

Measured at a frequency < 10 MHz with 50% duty cycle.
Not included in Group A tests.
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

(for APL products, Group A, Subgroups 9, 10, 11 are tested unless otherwise noted)

Parameter Commercial Military
Symbol Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit

PCLK — Yx 12 14 ns

‘%H MODE — SDO 12 14 | ns
tPHL SDI —» SDO 12 14 ns
DCLK — SDO 16 18 ns

Dx — PCLK 4 6 ns

MODE — PCLK 6 8 ns

ts Yx — DCLK 6 8 ns
MODE — DCLK 6 8 ns

SDI — DCLK CL =50 pF 6 8 ns

DCLK — PCLK Ri=R2=5000Q 20 20 ns

PCLK — DCLK 20 20 ns

Dx — PCLK 2 2 ns

MODE — PCLK 2 2 ns

tH Yx —» DCLK 2 2 ns
MODE — DCLK See Test 2 2 ns

SDI - DCLK Qutput 10ad 2 2 ns

OEY - Yx 12 14 ns

12 DCLK — Dx 14 16 ns
OEY - Yx 12 14 ns

thz DCLK — Dx 14 16 ns
OEY - Yx 14 16 ns

2 DCLK — Dx 18 20 | ns
OEY - Yx 14 16 ns

ten DCLK — Dx 18 20 | ns
tow PCLK (HIGH and LOW) 8 10 ns
DCLK (HIGH and LOW) 8 10 ns
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Am29C821A/Am29C823A

High-Performance CMOS Bus Interface Registers

'

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Proprietary edge-rate controlled outputs
dramatically reduce undershoots, overshoots
and ground bounce

N High-speed parallel positive edge-triggered
registers with D-type flip-flops
— CP-Y propagation delay = 5 ns typical

B Low standby power

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

B Extra-wide (9- and 10-bit) data paths

B Power-up/down disable circuit provides for
glitch-free power supply sequencing

B Can be powered off while in 3-state, ideal
for card edge interface applications

B Minimal speed degradation with multiple
outputs switching

B JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C821A and Am29C823A CMOS Bus Inter-
face Registers are designed to eliminate the extra de-
vices required to buffer stand alone registers and to pro-
vide extra data width for wider address/data paths or
buses carrying parity. The Am29C800A registers are
produced with AMD’s exclusive CS11SA CMOS proc-
ess, 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
proprietary edge-controlled outputs in order to minimize
simultaneous switching noise (ground bounce), under-
shoots and overshoots. By controlling the output tran-
sient currents, ground bounce and output 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 num-
ber of outputs switching is reduced. Together, these
benefits of edge-rate control result in significant in-
crease in system performance despite a minor increase
in device propagation delay.*

A unique /O circuitry, which utilizes n-channel pull-up
transistors (eliminating the parasitic diode to Vcc), pro-
vides 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 Am29C821A and Am29C823A are available in the
standard package options: DIPs, PLCCs, and SOICs.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).
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BLOCK DIAGRAMS
Am29C821A

Do

D2 D3 Da D7 Ds

D D

D1
D VD
CPG—I CPas

cp—»

D D VD VD 7D D
CPG__l CPZS CPa_| CPELl CPZS_| CP6—| CP-CS_| CP5

Yo

o Y CY CY CY Y OV O

| l | l l
Y1 Y2 Y3 Ya Ys Ye Y7 Ys Yo

11227-001A

Am29C823A

Do D1

Y v

-

D D D D D D D %
cp cp cp cp cp cp cp cp
cr - -
TR P>
g ¢ = 2 2 2 2 2 2 v
I l l l i | I l
Yo Y1 Y2 Y3 Ya Ys Ye Y7 Ys
11227-002A
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CONNECTION DIAGRAMS (Top View)

Am29C821A
DIP* PLCC
_ Q
ol 1*™ 24[] vee s8I 2 S 2 =
Do [} 2 231 Yo 2_3 2 1 28 27 26
p: 3 2] v D2 s ® 5[] vz
D2 [ 4 21 vz os []e 24]] vs
D3 []s 20[1 v i 1
D4E 6 19 DY4 D4 7 23 Y4
s [] 7 18 vs ne []s 22|] ne
Ds [} 8 171 Ye DsI:Q 21:|Y5
D7E9 15%Y7 De[:m 2OJY6
ps [] 10 150 v,
D8|:11 wh 8 o, [ 11 19]] v
9 Yo \_ 12 13 14 15 16 17 18 J
GND [ 12 13[]cp B S — - -
88 2¢g86 =
11227-003A 11227-004A
Am29C823A
DIP* PLCC
_ Q
el 1™ 24[] vee s 8B 2 S = =
Do [} 2 231 vo 2 3 2 1 28 27 26
pi 3 221 v, D2 [s o 25[] vz
D2 [} 4 21 v. ps 6 24]] va
Ds[]s 201 va ]
D4E6 19 v D4E7 2311 Vs
ps[]7 18] vs ne [e 22[] ne
Ds [] 8 170 ve os []o 21]] vs
D7E9 16:]]Y7 DsEm 20]Ye
10 150V
(‘:tDﬁgEn 14 ‘E% o7 ({1 0[] v
é’ \_ 12 13 14 15 16 17 18 J
GaND [ 12 13[] cp S - - =
8 lg % eS8 =
11227-005A 11227-006A

*Also available in 24-Pin Small Outline package; pinout identical to DIPs.
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LOGIC SYMBOLS
Am29C821A Am29C823A
10 D —2
Di —~—{D i —*—D
— 9
[e] % v Q Yi
cP CP  EN CLR
s w1 T 7T
oF EN I
CLR
OF
11227-007A 11227-008A
FUNCTION TABLES
Am29C821A
Inputs Internal Outputs
OE Di CP Q Yi Function
H L T H z Hiz
H H 0 L z "
L L ) H L
L H D L H Load
Am29C823A
Inputs Internal | Outputs
OE CLR EN Di cP Qi Yi Function
H H L L T H z ]
A H L H T L Z Hi-2
H L X X X H z
L L X X X H L Clear
H H H X X NC V4 Hold
L H H X X NC NC °
H H L L ) H z
H H L H T L V4 L
L H L L 7 H L oad
L H L H T L H
H = HIGH NC = No Change
L= LOW T = LOW-to-HIGH Transition
X = Don’t Care Z = High Impedance
Am29C821A/Am29C823A 4-21
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29C821A
AM29C823A

1o
o

_l——— e. OPTIONAL PROCESSING

Blank = Standard processing

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)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C821A CMOS 10-Bit Register
Am29C823A CMOS 9-Bit Register

Valid Combinations
Valid Combinations Valid Combinations list configurations planned to be
AM29C821A supported in volume for this device. Consult the lo-
AM29C823A PC, SC, JC cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
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) is formed

by a combination of:

AM29C821A
AM29C823A

Device Number

Speed Option (if applicable)
Device Class

Package Type

Lead Finish

popoow

e. LEAD FINISH
A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C821A CMOS 10-Bit Register
Am29C823A CMOS 9-Bit Register

Valid Combinations

Valid Combinations

AM29C821A

AM29C823A

/BLA

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-

ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

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

Am29C821A/Am29C823A 4-23
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PIN DESCRIPTION
Am29C821A/Am29C823A
Di

Data Input (Input)

Di are the register data inputs.

CP

Clock Puise (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.

Yi

Data Outputs (Output)

Yi are the three-state outputs.

OE

Output Enable (Input, Active LOW)

When the OE input is HIGH, the Yi outputs are in the
high-impedance state. When OE is LOW, the register
data is present at the Yi outputs.

Am29C823A only

EN

Clock Enable (Input, Active LOW)

WhenE_N is LOW, data on the Diinputs are transferred
to the Qi outputs on the LOW-to-HIGH clock transition.

When EN is HIGH, the Qi outputs do not change state,
regardless of the data or clock input transitions.

CLR

Clear (Input, Active LOW)

When _C__L_F_i is LOW, the internal registgr is cleared.
When CLR is LOW and OE is LOW, the Qi outputs are

HIGH. When CLRis HIGH, data can be entered into the
register.
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ABSOLUTE MAXIMUM RATINGS

StorageTemperature —65 to +150°C
Supply Voltage to Ground
Potential Continous -05Vto+7.0V
DC Output Voltage -0.5Vto+6.0V
DC Input Voltage -0.5Vto+6.0V
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:
Into Output +100 mA
Out of Output -100 mA

Total DC Ground Current

(n x loL + m x Icct) mA (Note 1)
Total DC Vcc Current

(n x lon + m x lcct) mA (Note 1)

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

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (Ta)
Supply Voltage (Vcc)

Military (M) Devices
Ambient Temperature (Ta) -55 to +125°C
Supply Voltage (Vcc) +45t0 +5.5V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

0 to +70°C
+45t0+5.5V

Am29C821A/Am29C823A 4-25
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DC CHARACTERISTICS over operating ranges 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. | Unit
VoH Output HIGH Voltage Vec =45V loH =-15 mA 2.4 Vv
Vin= ViHor ViL
VoL Output LOW Voltage Vec=45V [MIL loL=32mA 0.5 \
ViN=ViHor ViL |COM'L loL = 48 mA 0.5 \%
VH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \
Voltage for All Inputs (Note 1) )
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 \Y
Voltage for All Inputs (Note 1)
Vi Input Clamp Voltage Vec =45V, IN=-18 mA -1.2 Vv
i Input LOW Current Vec=5.5V, Vin=GND -5 LA
IH Input HIGH Current Vec=55V,VNn=55V 5 pA
lozn Output Off-State Current Vecc=55V,Vo=55V +10 | pA
lozw  |(HighImpedance) Vec =55V, Vo = GND -10 | pA
Isc Output Short-Circuit Current | Vec =5.5V, Vo =0V (Note 2) -60 mA
Icca VIN = Vcc or| MIL 15 mA
Vec=55Vv |[GND COM'L 1.2
lect Static Supply Current Outputs Open | vy = 3.4 V | Data Input 15 |
OE, CLR, 3.0 Bit
CP, EN
lccot Dynamic Supply Current Vee = 5.5 V (Note 3) Outputs Open 275
Outputs Loaded 400 M!;:tz /
Notes:
1. Input thresholds are tested in combination with other DC parameters or by correlation.
2. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.
3. Measured at a frequency < 10 MHz with 50% duty cycle.
+

Nt imaliidad in Memiin A bacte
inCiuGead in aiGup A esis.
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SWITCHING CHARACTERISTICS for light capacitive loading over operating ranges

unless otherwise specified (for APL Products, Group A, Subgroups 9, 10, 11 are tested
unless otherwise noted)

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min. | Max. | Unit

tPLH Propagation Delay Clock to Y;i 2 8.5 2 9.5 ns
tPHL (OE = LOW) (Note 1) 3 | 85 3 95 | ns

ts Data to CP Setup Time 3 3 ns

tH Data to CP Hold Time 2 2 ns

ts Enable (EN™L_) to CP Setup Time 4 4 ns

ts Enable (EN—f") to CP Setup Time 4 4 ns

thi Enable (EN) Hold Time CL = 50 pF 0 ] ns
tPHL Propagation Delay, Clear to Yi R1=500Q 3 10 3 10.5 | ns
tReC Clear (CLR_#") to CP Setup Time Rz =500 Q@ 6 6 ns
t HIGH

P Clock Pulse Width G 6 6 ns
tPwL LOW 6 6 ns
tPwL Clear Pulse Width LOW 6 6 ns
tzH — 1 8.5 1 9 ns
Output Enable Time OE " t_to Yi
tzu 3 12 3 13 ns
tHz — 2 8 2 8.5 ns
Output Disable Time OE —¥ toY;
tLz 2 8 2 8.5 ns

SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified (Note 2)

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min.| Max. | Unit
tPLH Propagation Delay Clock to Yi 2 15.5 2 175 | ns
tPHL (OE = LOW) (Note 1) CL= 35%% Fg 3 |155| 3 | 175 ns
tzn — - 2 | 15 | 2 | 155 ns
Output Enable Time OE t_to Y; Rz =500 Q
tzu 3 18.5 3 195 | ns
tHz — CL=5pF 2 | 65 2 7 ns
Qutput Disable Time OE —¥ to Vi =500Q
tz R2=500Q 2 6.5 2 7 ns
*See Test Circuit and Waveforms listed in Chapter 2.
Notes:
1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note
(See Chapter 3).
2. These parameters are guaranteed by characterization but not production tested.
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High-Performance CMOS Bus Buffers

'

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B High-speed CMOS buffers and inverters
— D-Y delay = 4 ns typical

N Low standby power
B JEDEC FCT-compatible specs

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

W Extra-wide (10-bit) data paths
B 200-mV typical hysteresis on data input ports

B Minimal speed degradation with muitiple
outputs switching

N Proprietary edge-rate controlled outputs
dramatically reduce undershoots, overshoots,
and ground bounce

B Power-up/down disable circuit provides for
glitch-free power supply sequencing

B Ideal for driving 1Mbit x 1 and 1Mbit x 4 DRAM
address inputs
Can be powered off while in 3-state, ideal for
card edge interface applications

m JEDEC FCT-compatible specs

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 out-
put 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 pro-
vide improved noise immunity. The Am29C827A and
Am29C828A are produced with AMD’s exclusive
CS11SA CMOS process, and feature typical propaga-
tion delays of 4 ns, as well as an output current drive of
48 mA.

The 29C827A and Am29C828A incorporate AMD's pro-
prietary edge-controlled outputs in order to minimize si-
multaneous switching noise (ground bounce). By con-

trollingthe output transient currents, ground bounce and
output 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 num-
ber of outputs switching is reduced. Together, these
benefits or edge-rate control result in significant in-
crease in system performance despite a minor increase
in device propagation delay.*

A unique I/O circuitry provides for high-impedance out-
puts during power-off and power-up/down sequencing,
thus providing glitch-free operation for card-edge and
other active bus applications.

The Am29C827A and Am29C828A are available inthe
standard package options: DIPs, PLCCs, and SOICs.

*For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).
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BLOCK DIAGRAMS
Am29C827A (Noninverting)

OE2 OF

-

Do Ds D7 De Ds D4 D3 D2 D1 Do

BANARARARANARA AR

Ys Ys Y7 Ye Ys Ya Y3 Y2 Y1 Yo

11228-001A

Am29C828A (Inverting)

E2 OE4 Do Ds D7 De Ds D4 D3 D2 D1 Do
Yo Ys Y7 Ye Ys Ya Y3 Y2 Y1 Yo

11228-002A
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CONNECTION DIAGRAMS
(Top View)

Do[
D1|:
Dz[
D3 ]
D4[
Ds [
Ds []
D7[
De[
Dg[

GND [

DIPs*

© O N OO A W N =
[ ]

-
N = O

] vee
] Yo
] Y1
1 v>
] Y3
] Ya
:| Ys
:| Ye
:| Y7
:l Ys
:' Yo

:|6E2

PLCC

s8B¢g 8¢~

| 1 1 s 1 O e O s

2 3 2 1 2827 26
02 s * 5[] v2
Ds []e 24[] vs
D4E7 23]Y4
ne [ 22[] nc
s []o | 21[] vs
Ds [] 10 20[] ve
o7 [ 11 19] v

\_12 13 14 15 16 17 18 J

S o o g g
8 8 8 ¢ tg s 2
O

11228-003A 11228-004A

*Also available in Small Outline package; pinout identical to DIPs.
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LOGIC SYMBOLS

Am29C827A

11228-005A

Am29C828A

11228-006A

FUNCTION TABLES
Am29C827A
Inputs Outputs
OE; | OE2 | Di Yi Function
L L H H Transparent
L L L L Transparent
X H X z Hi-Z
H X X 4 Hi-Z
Am29C828A
Inputs Outputs
OEi | OE2 | Di Yi Function
L L H L Transparent
L L L H Transparent
X H X Z Hi-Z
H X X p4 Hi-Z
H = HIGH
L =LOW
X =Don't Care
Z =Hi-Z

Am29C827A/Am29C828A
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ORDERING INFORMATION
Standard Products

AMD standard 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
AM29C828A _ P C
L e. OPTIONAL PROCESSING
Blank = Standard processing
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)
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
AM29C827A supported in volume for this device. Consult the lo-
M29C PC, SC, JC cal AMD sales office to confirm availability of specific
AM29C828A valid combinations or to check on newly released

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) is formed

by a combination of: a. Device Number

b. Speed Option (if applicable)
c. Device Class
d. Package Type
e. Lead Finish

AM29C827A

AM29C828A /B L A

- T T

I———-—— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

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 list configurations planned
AM29C827A BLA to be supported in volume for this device. Con-
AM29C828A sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check

on newly released combinations.

Valid Combinations

Group A Tests

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

Am29C827A/Am29C828A 4-33
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PIN DESCRIPTION
OE; Yi
Output Enables (Input, Active LOW) Data Outputs (Output)

When the OE; and OEz are both LOW, the outputs are Yi are the 10-bit data outputs.
enabled. When either one or both are HIGH, the outputs
are in the Hi-Z state.

Di
Data Inputs (Input)
Diare the 10-bit data inputs.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

Storage Temperature —65 to +150°C Commercial (C) Devices
Supply Voltage to Ground Potential Temperature (Ta) 0to +70°C
Continuous -05Vto+7.0V Supply Voltage (Vcc) +45Vto+55V
DC Output Voltage -05Vto+6.0V Military (M) Devices
DC Input Voltage -0.5Vto +6.0 V Temperature (Ta) -551t0 +125°C
DC Output Diode Current: Supply Voltage (Vcc) +45Vto+55V
Into Output +50 mA Operating ranges define those limits between which the func-
Out of Output ~50 mA tionality of the device is guaranteed.
DC Input Diode Current:
Into Input +20 mA
Out of input —20 mA
DC Output Current per Pin:
into Output +100 mA
Out of Output -100 mA

Total DC Ground Current
(n x loL + m x lcct) MA (Note 1)

Total DC Vcc Current
(n x lon + mx Icct) mA (Note 1)

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

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.
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DC CHARACTERISTICS over operating ranges 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. | Unit
Vo Qutput HIGH Voltage Vec=45V loH =-15 mA 24 \
ViN= ViHOr ViL
Vo Output LOW Voltage Vec=45V |MIL loL=32mA 0.5 \
ViN=ViHor ViL [COM'L loL =48 mA 0.5 Vv
VH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \
Voltage for All Inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 \
Voltage for All Inputs (Note 1)
Vi Input Clamp Voltage Vec=4.5V, INn=-18 mA -1.2 \Y
I Input LOW Current Vec =5.5V, Vin= GND -5 UA
liH Input HIGH Current Vec=55V,Vin=55V 5 pA
lozH Output Off-State Current Vec=55V,Vo=55V +10 pA
lozL (High Impedance) Vee =55V, Vo = or GND -10 | pA
Isc Output Short-Circuit Current | Vcc =55V, Vo =0V (Note 2) -60 mA
lcca ViN = Vcc or{ MIL 1.5 mA
Static Subplv Current Vec=55V [GND COM'L 1.2
lect PPl Outputs Open [, "-32V [ Data Input 15 | mas
OEs, OF2 3.0 Bit
Iccot Dynamic Supply Current Vce = 5.5 V (Note 3) Qutputs Open 275
Outputs Loaded 400 Mlg:tz !
Notes:

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

2. Not more than one output shorted at a time. Duration should not exceed 100 milliseconds.
3. Measured at a frequency < 10 MHz with 50% duty cycle.
1,

Not included in Group A tests.
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SWITCHING CHARACTERISTICS for light capacitive loading over operating ranges un-
less otherwise specified (for APL Products, Group A, Subgroups 9, 10, 11 are tested un-
less otherwise noted)

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min. | Max. | Unit
tPLH Data (Di) to Output (Yi) 1.0 7.5 1.0 8.5 ns
tPHL Am29C827A (Noninverting) (Note 1) 10| 75 1.0 8.5 ns
tPLH Data (Di) to Output (Yi) Ci =50 pF 10| 75 05 8.5 ns
tHL | Am29C828A (Inverting ) (Note 1) Ri =500 Q 1.0 | 75 [ 05 | 85 | ns
2 Output Enable Time OEto Yi Rz=5000 10 9 10 L e
tzL 3.0 12 3.0 14 ns
2| Gutput Disable Time OE o Yi 201 8 20 O | ns
tz 2.0 8 2.0 ns

SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified

Commercial Military
Symbol | Parameter Description (Note 2) Test Conditions* | Min. | Max. | Min. | Max. | Unit
trLH Data (Di) to Output (Yi) 10 ] 155 | 1.0 170 | ns
tPHL Am29C827A (Noninverting) (Note 1) 1.0 | 155 | 1.0 17.0 | ns
tn | Data (Di) to Output () %1 z%%%‘g 1.0 | 135 | 05 | 150 | ns
tPHL Am29C828A (Inverting ) (Note 1) Rz =500 Q 1.0 14 0.5 150 | ns
tzn __ 10| 135 | 1.0 150 | ns
Output Enable Time OEto Yi
tzL 3.0 17 3.0 18.0 | ns
tHz . e CL=5pF 2.0 7 20 8 ns
2 Output Disable Time OE to Yi S; : ggg 8 20 7 50 3 vy

*See Test Circuit and Waveforms listed in Chapter 2.

[P
NOles:

1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note
(See Chapter 3).

2. These parameters are guaranteed by characterization but not production tested.

Am29C827A/Am29C828A
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High-Performance CMOS Parity Bus Transceivers

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
M 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
200 mV typical input hysteresis on input data
ports
H Very high output drive

— loL = 48 mA Commercial, 32 mA Military

B Proprietary edge-rate controlled outputs
dramatically reduce ground bounce,
overshoots and undershoots

B Power up/down disable circuit provides for
glitch-free power supply sequencing

B Minimal speed degradation with multiple
outputs switching

B Can be powered off while in 3-state, ideal for
card edge interface applications

W JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C833A and Am29C853A are high-
performance CMOS parity bus transceivers designed
for two-way communications. Each device can be used
as an 8-bittransceiver, as well as a 9-bit parity checker/
generator. In the transmit mode, data is read at the R
port and output at the T port with a parity bit. In the re-
ceive 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 de-
vices is produced with AMD’s exclusive CS11SACMOS
process, and features a typical propagation delay of
5ns, as well as an output current drive of 48 mA.
Inthe 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 Am23C833A and Am29C853A, par-
ity logic defaults to the transmit mode, so that the ERR
pin reflects the parity of the R port.

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 and Am29C853A incorporate AMD’s
proprietary edge-controlled outputs in order to minimize
simultaneous switching noise (ground bounce), over-
shoots and undershoots. By controlling the output tran-
sient currents, ground bounce and output 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 num-
ber of outputs switching is reduced. Together, these
benefits of edge-rate control result in significant in-
crease in system performance despite a minor increase
in device propagation delay.*

A unique /O circuit provides for high-impedance out-
puts during power-off and power-up/down sequencing,
thus providing glitch-free operation for card-edge and
other active bus applications.

The Am29C833A and Am29C853A are available in the
standard package options: DIPs, PLCCs, and SOICs.

* For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).
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LOGIC SYMBOLS

Am29C833A
R B3 2 1 { D:] } 7 S B3 7
OET [o>— . ) K Parity
Parity
OER > q
CLK > l {— ERR
OIR [ T 11229-001A
Am29C853A
R S S 1 { Dﬂ } 1 > B3
OET > q .
OER > d Parity B3 Parity
EN > g [ —
TR > J > ERR
11229-002A
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BLOCK DIAGRAMS

Am29C833A
KRiZl £ Iﬂ'\ ya i
78 l/ ./ 78
_ b_@ll K Parity
OET
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D L 1o
_i)— s MUX
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9-Bit
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I N D
CLK ¥ ERR
9 C%LR [®) Open Drain
CLR T
> 11229-003A
Am29C853A
Ri Ti
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— \l < Parity
OET
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9-Bit
Parity Tree
— I_D__‘ ERR
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11229-004A
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CONNECTION DIAGRAMS (Top View)

Am29C833A
DIPs* PLCC
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aND [ 12 13 [] cLK e e il
EE 236§
(O] a
11229-005A 11229-006A
Am29C853A
DIPs* PLCC
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11229-007A 11229-008A

*Also available in 24-Pin Small Outline package; pinout identical to DIPs.
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FUNCTION TABLES
Am29C833A (Register Option)
Inputs Outputs
Sum of Sum of
H’s H’s
OET|OER| CLR | CLK | Ri | of Ri | Ti | (Ti+Parity) | Ri | Ti | Parity|ERR|Function

L H X X H ODD | NA NA NA| H L NA |Transmit mode:

L H X X H | EVEN [ NA NA NA| H H | NA |transmits data from

L H X X L ODD | NA NA NA| L L NA |Rportto T port,

L H X X L | EVEN | NA NA NA| L H NA |generating parity.
Receive path is
disabled.

H L H T |[NA| NA | H oDD H [NA| NA | H |Receive mode:

H L H T NA NA H EVEN H |NA NA L [transmits data from

H L H T NA NA L OoDD L I[NA| NA | H [Tportto R port with

H L H 7 NA NA L EVEN L [NA NA L |parity test resulting in
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 |2z 4 * |Bothtransmitting and

H H L X X X X X Z |2z 4 H [receiving paths are

H H H ) L | obD | X X zZ |z z H |disabled. Parity logic

H H H T H | EVEN | X X Z\|z z L |defaults to transmit
mode.

L L X X H ODD | NA NA NA| H H | NA [Forced-error

L L X X H | EVEN | NA NA NA| H L NA |checking.

L L X X L ODD | 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 * = Store the State of the Last i =0123456,7
X = Don't Care or Irrelevant Receive Cycle
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Am29C853A (Latch Option)

Inputs Outputs
Sum of Sum of
_ H’s H’s
OET | OER | CLR EN Ri | of Ri Ti | (Ti+ Parity) | Ri | Ti | Parity|ERR|Function

L H X X H ODD | NA NA NA| H L NA |Transmit mode:

L H X X H | EVEN | NA NA NA| H H NA [transmits data from

L H X X L ODD | NA NA NA| L L NA |R portto T port,

L H X X L | EVEN | NA NA NA| L H NA |generating parity.
Receive path is
disabled.

H L L L NA NA H obD H |NA NA H |Receive mode:

H L L L NA NA H EVEN H INA NA L ltransmits data from

H L L L NA NA L obD L |NA NA H |T port to R port with

H L L L NA NA L EVEN L INA| NA L |parity test resulting in
error flag. Transmit
path is disabled.

H L H L NA NA H oDD H |NA NA H |Receive mode:

H L H L NA NA H EVEN H |NA NA L [transmits data from

H L H L NA NA L obD L INA|] NA | H |TporttoR port,

H L H L NA NA L EVEN L |NA NA L |passes parity test
resulting 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 Z|Z z * |Bothtransmitting and

H H L H X X X X Z |2z 4 H [receiving paths are

H H X L L obD | X X zZ\1Z Z H |disabled. Parity logic

H H X L H | EVEN | X X Z |2 z L |defaults to transmit
mode.

L L X X H ODD | NA NA NA| H H NA |Forced-error

L L X X H | EVEN | NA NA NA| H L NA |checking.

L L X X L ODD | 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 *= Store the State of the Last i=01234,5,86,7
X = Don't Care or Irrelevant Receive Cycle

Am29C833A/Am29C853A
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TRUTH TABLES
Error Flag Output
Am29C833A
Internal Outputs
Inputs to Device Pre-state Output
CLR CLK Point “P” ERRn-1 ERR Function
H ) H H H
H ) X L L Sample (1’s Capture)
H T L X L
L X X X H Clear
Note:
OET is HIGH and OER is LOW.
Error Flag Output
Am29C853A
Internal Outputs
Inputs to Device Pre-state Output
EN CLR Point “P” ERRn_1 ERR Function
L L L X L Pass
L L H X H
L H L X L
L H X L L Sample (1’s Capture)
L H H H H
H L X X H Clear
H H X L L Store
H H X H H
Note:

OET is HIGH and OER is LOW.
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ORDERING INFORMATION
Standard Products

AMD standard 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
AM29C853A P C

L e. OPTIONAL PROCESSING

Blank = Standard processing

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)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29C833A
CMOS Parity Bus Transceiver — Register Option
Am29C853A
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 lo-
AM29C853A PC, SC,JC cal AMD sales office to confirm availability of specific

valid combinations or to check on newly released
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) is formed
by a combination of: Device Number

Speed Option (if applicable)

Device Class

Package Type

Lead Finish

popow

AM29C833A
AM29C853A _ /B L A

L—— e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

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

Valid Combinations

Valid Combinations list configurations planned
AM29C833A /BLA to be supported in volume for this device. Con-
AM29C853A sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check

on newly released combinations.

Valid Combinations

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.
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PIN DESCRIPTION
Am29C833A/Am29C853A

OER

Output Enable Receive (Input, Active LOW)

When LOW in conjunction with OET HIGH, the devices
are in the Receive mode (Ri are outputs, Ti and Parity
are inputs).

OET

Output Enable Transmit (Input, Active LOW)
When LOW in conjunction with OER HIGH, the devices
are inthe Transmit mode (Ri are inputs, Ti and Parity are
outputs).

Ri

Receive Port (Input/Output, Three-State)

Ri are the 8-bit data outputs in the Transmit mode, and
the inputs in the Receive mode.

Ti

Transmit Port (Input/Output, Three-State)

Ti 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 out-
put used to generate odd parity. In the Receive mode,
the Ti 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 Flag (Output, Open Drain)

Inthe Receive mode, the parity of the Tibits 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 CLRgoes 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 Only

ERR

Error Flag (Output, Open Drain)

Inthe Receive mode, the parity of the Tibits 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.

CLR

Clear (Input, Active LOW)

When CLR goes LOW, 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 —65 to +150°C
Supply Voltage to Ground
Potential Continuous -05Vto+7.0V
DC Output Voltage -0.5Vto+6.0V
DC Input Voltage -05Vto+6.0V
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:
Into Output +100 mA
Out of Output -100 mA

Total DC Ground Current

(n x loL + m x Icct) mA (Note 1)
Total DC Vcc Current

(n x lon + m x lcct) mA (Note 1)

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

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (Ta)
Supply Voltage (Vcc)

Military (M) Devices
Ambient Temperature (Ta) -55 to +125°C
Supply Voltage (Vcc) +4.5t0 455V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

0 to +70°C
+4.5t0 +5.5V
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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.| Unit
Vo Output HIGH Voltage Vec=45V, |lon=-15mA 24 Vv
ViN= ViHOr ViL
VoL Output LOW Voltage Vec=45V, [MILloL=32mA 0.5 Vv
ViN= ViHor ViL | COM'L loL = 48 mA 05 \Y
VH Input HIGH Voltage Guarantegd AM29C853A
ut Logical All Inputs 2 v
(Note 1) 9€ | Am29C833A
Vi Input LOW Voltage Guaranteed Input Logical LOW 08 \
Voltage for All Inputs (Note 1)
Vi Input Clamp Voltage Vcc=45V, Iin=-18 mA -1.2] V
I Input LOW Current Vce = 5.5V, Input Only ViN=0.0V -5 | pA
lIH Input HIGH Current Vce =5.5V, Input Only VN=55V 5 HA
lozn Output Off-State Current Vee =55V, 110 Port Voutr=55V 10 uA
lozL (High Impedance) Vee =55V, 110 Port Vour=0.0V -10| pA
Isc Output Short-Circuit Current | Vcc =5.5V, Vo = 0 V (Note 2) -60 mA
leca ViN = Vcc or|MIL 1.5 A
_ Vec = 5.5 V GND COM'L 1.2
Static Supply Current Outputs Open [Ri, T, Parity 15 A
lect ViN=3.4V [CLR, CLK, (Note 4) 3.0 | Bit
OET, OER
lccot | Dynamic Supply Current Vce = 5.5V (Note 3) Outputs Open 275 | pA/
Outputs Loaded 400 Ml;:tz /
Notes:

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

-+ > wn

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.
For Am29C853A, replace CLK with EN.
Not included in Group A tests.

Am29C833A/Am29C853A

4-49




AMD a

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

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min. | Max. | Unit
tPLH Propagation Delay to Rito Ti, 2 10.5 2 12 ns
tPHL Tito Ri (Note 3) 2 10.5 2 12 ns
tPLH . . 4 13 4 14.5 ns
Propagation Delay Rito Parity
tPHL 4 13 4 145 | ns
tzn Output Enable Time OER, OETto Ri, Ti 2 10.5 2 12 ns
tzL and Parity 2 10.5 2 12 ns
tHz Output Disable Time OER, OET to R, Ti 1.5 | 105 15 12 ns
tz and Parity 15 ] 105 1.5 12 ns
ts Ti, Parity to CLK Setup Time (Note 1) 8 10 ns
] - CL=50pF
tH Ti, Parity to CLK Am29C833A R1 = 500 Q 0 2 ns
Hold Time (Note 1) Am29C853A R2=500Q 1 3 ns
tReC Clear (CLR—¥ ) to CLK Setup Time 2 4 ns
(Note 2)
tPwH . HIGH 6 9 ns
Clock Pulse Width (Note 1)
tpwi LOW 6 9 ns
tPwL Clear Pulse Width LOW 6 9 ns
tPHL Propagation Delay CLK to ERR (Note 1) 2 10 2 14 ns
tPLH Propagation Delay CLR to ERR 8 18 8 21 ns
tPLH Propagation Delay T. Parity to ERR 6 19 6 21 ns
tPHL (PASS Mode Only) Am29C853A 6 19 6 21 ns
tPLH . —_— . 2 13 2 15 ns
Propagation Delay OER to Parity
tPHL 2 13 2 15 ns

*See Test Circuit and Waveforms listed in Chapter 2.
Notes:

1. For Am29C853A, 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
(See Chapter 3).
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SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified (Note 4)

Commercial Military
Symbol | Parameter Description Test Conditions* | Min. | Max. | Min.| Max. | Unit

tPLH Propagation Delay to Rito Tj, 2 14 2 155 | ns

tPHL Tito Ri (Note 3) 2 15 2 165 | ns

tPLH p tion Delay R to Parit 4 18 4 19.5 | ns

ropagation Delay Rito Pari

toHL pag yr y Cu = 300 pF 4 | 18 4 | 195 | ns
A gp— — R1=500Q

tzH Output Enable Time OER, OETto Ri, Ti Rz = 500 Q 2 14 2 155 | ns

tzL and Parity 2 18.5 2 200 | ns

tPLH e . 2 18 2 20 ns

Propagation Deiay OER to Parity

tPHL 2 17 2 19 ns

tHz Qutput Disable Time OER, OET to R, Ti CL=5pF 1.5 7 1.5 8.5 ns
] R1=500Q

tLz and Parity Rz = 500 O 1.5 7 1.5 8.5 ns

*See Test Circuit and Waveforms listed in Chapter 2.
Notes:

1.
2.
3.

For Am29C853A, replace CLK with EN.
Applies only to Am29C833A.
For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note

(See Chapter 3).

These parameters are guaranteed by characterization but not production tested.

Am29C833A/Am29C853A
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High Performance CMOS Bus Interface Latches

P

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
® High-speed parallel latches
— D-Y propagation delay = 5 ns typical

m Low standby power

m Very high output drive
— loL = 48 mA commercial, 32 mA Military

Extra-wide (9- and 10-bit) data paths

m Proprietary edge-rate controlled outputs
dramatically reduce undershoots, overshoots,
and ground bounce

m Power-up/down disable circuit provides for
glitch-free power supply sequencing

m Can be powered off while in 3-state, ideal for
card edge interface applications

= Minimal speed degradation with multiple
outputs switching

= 200 mV typical hysteresis on data input path
= JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C841A and Am29C843A CMOS Bus Inter-
face Latches are designedto eliminate the extra devices
required to buffer stand alone latches and to provide ex-
tra data width for wider address/data paths or buses
carrying parity. The Am29C800A 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 buff-
ered latch with Preset (PRE) and Clear (CLR)—ideal for
parity bus interfacing in high-performance micro—
programmed systems.

The Am29C841A and Am29C843A incorporate AMD’s
proprietary edge-controlled outputs in order to minimize
simultaneous switching noise (ground bounce) under-
shoots and overshoots. By controlling the output
transient currents, ground bounce and output ringing

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

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

A unique I/O circuitry which utilizes n-channel pull-up
transistors (eliminating the parasitic diode to Vcc), pro-
vides for high-impedance outputs during power-off and
power-up/down sequencing, thus providing glitch-free
operation for card-edge and other active bus applica-
tions.

The Am29C841A and Am29C843A are available in the
standard package options: DIPs, PLCCs, and SOICs.

* For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).
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BLOCK DIAGRAMS

Am29C841A
Do D1 D2 D3 D4 Ds Ds D7 Ds Ds
= [0} Ho 4o 4o 4o = [ 4D o Ho 4o

rLE oy "LEﬁ"I e ah e ah dee ah Aee ah Aee ah Aee ah Aee ah Aee ah
ey |
o | ; ‘ | | l l | |
Yo Y1 Y2 Y3 Ya Ys Ys Y7 Ys Yo
11230-001A
Am29C843A
Do D1 D2 D3 D4 Ds Ds D7 Ds
PRE c
PR PR PR PR PR PR PR PR PR
—D —D D D 4D 4o 4D 4D 4D

-HLE Q@ AHLE @k HLE QK HLE Q@ HLEQH AHLE QR HLE QR HLE QR
CLR CLR CLR CLR CLR CLR CLR CLR CLR

o LU T HTHTOHTHTHTHTHT
>

MERGLRGRG

Yo Y1 Y2 Y3 Ya Ys Ys Y7 Ys

11230-002A
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CONNECTION DIAGRAMS

Top View
Am29C841A
DIPs* PLCC
) -
— Y Q
OE [ 1 24 Jvee s 8l 2 £ =
Do (]2 231 vo nonnnnonn
D1 3 2 1v 4 3 2 1 28 27 26
®
D2 14 21 v, 02 s 253\/2
6 241 v.
ps []5 20 vs Ds [ 8
— o ps[]7 23] v,
Y
De ¢ nc[] s 22[ I NC
7 18
Ds [ [ vs ps[] 9 211 vs
Ds []8 1713 ve Ds (] 10 201 ve
or ] e 0 ARG o7 ] 11 191 v,
12 13 14 15 16 17 18
Ds[:10 15:|Ys UUUUUUU
De [ 11 141 ve 882 24 2>
GND [] 12 131 e ©
11230-003A 11230-004A
Am29C843A
DIPs* PLCC
BF [ ]
OE Q
E1 24 vee 68|UOJ%§>°->'-'
= b BH nooonon
D []3 2] v 4 3 2 1 28 27 26
= 1 . A YO n.\l—: [ J oc_lvn
U2 l— 4 21 —l Y2 v ey ~ L) [t L4
24
ps []s 20 vs . A
e 6 why D7 231 v,
‘ - - ! nc[] s 22[ ] NC
7 18
Ds Ys ps ]9 21 vs
Ds [} 8 1711 ¥ ps (] 10 20 Ys
12 13 14 15 16 17 18
b L] 10 s v OUoUUUy
e 11 14 [ PRE 5!5005|&J5‘3
o 5 < o
eNp [ 12 13 LE
11230-005A 11230-006A
*Also available in 24-Pin Small Outline Package; pinout identical to DIPs.
Note:
Pin 1 is marked for orientation
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LOGIC SYMBOLS
Am29C841A Am29C843A
10 9
Di + D 10 Di +— D 9
6 Yi 6 Yi
LE LE PRE CLR

:E____l P ]’

OF PRE
11230-007A on:]
OE
11230-008A
FUNCTION TABLES
Am29C841A
Inputs Internal Outputs
OE LE Di Qi Yi Function
H X X X Z Hi-Z
H H L H z Hi-Z
H H H L V4 Hi-Z
H L X NC z Latched (Hi-2)
L H L H L Transparent
L H H L H Transparent
L L X NC NC Latched
Am29C843A
inputs internai Outpuis
CLR|PRE| OE | LE | Di Qi Yi Function
H H H X X X V4 Hi-Z
H H H H H L Z Hi-Z
H H H H L H Z Hi-Z
H H H L X NC Z Latched (Hi-2)
H H L H H 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
L H H L X L Z Latched (Hi-2)
H L H L X L Z Latched (Hi-2)
H = HIGH NC = No Change
L = LOW Z = High Impedance
X = Don't Care
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29C841A
AM29C843A _ P C

L e. OPTIONAL PROCESSING

Blank = Standard processing

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

ACKAGE TYPE
= 24-Pin Slim Plastic DIP (PD3024)
= 24-Pin Plastic Small Outline Package
(SO 024)
= 28-Pin Plastic Leaded Chip Carrier
(PL 028)

P
p
S
J

b. SPEED OPTION
Not Applicable

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

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
AM29C841A supported in volume for this device. Consult the lo-
PC, SC, JC cal AMD sales office to confirm availability of specific
AM29C843A valid combinations or to check on newly released

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) is formed

by a combination of:

AM29C841A
AM29C843A

papo®

Device Number

Speed Option (if applicable)
Device Class

Package Type

Lead Finish

e. LEAD FINISH
A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

Valid Combinations

AM29C841A

AM29C843A

/BLA

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

b. SPEED OPTION
Not Applicable

Valid Combinations

Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

Group A tests consist of Subgroups
1,2,3,7,8,9,10, 11.
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PIN DESCRIPTION
Am29C841A/Am29C843A
Di

Data Inputs (Input)

Di are the latch data inputs.

Yi

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 OE is LOW, the latch data is passed to the Yiout-
puts. When OE is HIGH, the Yi outputs are in the high
impedence state.

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 inde-
pendent of the state of OE.

CLR

Clear (Input, Active LOW)

When CLR is LOW, the internal latch is cleared. When
CLRis LOW, the outputs 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 -65 to +150°C
Supply Voltage to Ground
Potential Continuous -05Vto+7V
DC Output Voltage -05Vto+6V
DC Input Voltage -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:
Into Output +100 mA
Out of Output —100 mA
Total DC Ground
Current (nx loL + mx lcct) mA (Note 1)
Total DC Vce
Current (n x lon + m x lcct) mA (Note 1)
Note:

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

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)
Supply Voltage (Vcc)

0to +70°C
+45Vto+55V
Military (M) Devices

Ambient Temperature (Ta)
Supply Voltage (Vcc)

-55to +125°C
+45Vto+55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min. Max. | Unit
VoH Output HIGH Voltage Vce = 4.5V Min.| low = -15 mA 2.4 \"
VIN=ViHorViL
Vou Output LOW Voltage Vce = 4.5 V Min.| MIL loL = 32 mA 0.5 v
ViN=ViHorVi | COML loL =48 mA 0.5
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \"
Voltage for all Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW 0.8 Vv
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage Vec=45V,INn=-18 mA -1.2 \
i Input LOW Current Vec=5.5V, Vin=GND -5 uA
7] Input HIGH Current Vec =55V, Vin=55V 5 pA
lozw Output Off-State Current Vec =55V, Vo=55V +10 LA
loz (High Impedance) Vce =5.5V, Vo= GND -10
Isc Output Short-Circuit Current| Vcc =5.5V, Vo =0V (Note 2) -60 mA
Vin=Vcc | MIL 1.5
mA
lcca orGND | COM'L 1.2
; Vec=55V
Static Supply Current Data Input 1.5
locr OuIpUSOPeN vy~ 3.4 v [ OE, PRE 30 | ™
CLR, LE
) Outputs Open 275 | MA/
lccot Dynamic Supply Current Vce = 5.5V (Note 3) MHz/
Outputs Loaded 400 Bit
Notes:

1. Input thresholds are tested in combination with other DC parameters or by correlation.
2. Not more than one output should be shorted at a time. Duration should not exceed 100 milliseconds.
3. Measured at a frequency < 10 MHz with 50% duty cycle.

t Not included in Group A tests.
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SWITCHING CHARACTERISTICS for light capacitive loading over operating ranges

unless otherwise specified (for APL Products Group A, Subgroups 9, 10, 11 are tested
unless otherwise noted)

Parameter Commercial Military
Symbol Parameter Description Test Conditions* | Min. | Max. | Min. | Max. Unit

tpLH Data (D) to Output Y; 2 | 75| 2 | 85 ns
tPHL (LE = HIGH) (Note 1) 2 7.5 2 8.5 ns

ts Data to LE Setup Time 25 25 ns

tH Data to LE Hold Time 2.5 2.5 ns
tPLH 1 8 1 9 ns
o Latch Enabie (LE) to Yi > 8 > 9 ns
tory Propogation Delay, 2 9 2 1 ns
tPHL Preset to Yi 2 9 2 11 ns
tRec Preset (PRE _f ) to LE Setup Time CL = 50 pF 4 4 ns
tPLH Propogation Delay, Ri1 = 500 Q 2 11 2 12 ns
tPHL Clearto Y; Rz = 500 Q 2 11 2 12 ns
tREC Clear (CLR-¥) to LE Setup Time 3 3 ns
tPwH LE Pulse Width HIGH 4 4 ns
tPwiL Preset Pulse Width LOW 4 4 ns
tPwiL Clear Pulse Width LOW 4 4 ns
tzn ime OF 1 1 9 1 9.5 ns
- Output Enable Time OE toYi 3 12 3 13 ns
thz . I 2 8 2 8.5 ns
2 Output Disable Time OE _f to Vi 2 3 > 85 s

*See Switching Test Circuit and Waveforms listed in Chapter 2.

Note:

1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note

(Chapter 3).

Am29C841A/Am29C843A
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SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified

Commercial| Military
Parameter
Symbol | Parameter Description (Note 2) Test Conditions* | Min. | Max. [ Min. | Max. | Unit
tPLH Data (Di) to Output Yi 2 | 145) 2 | 160 ns
tPHL (LE = HIGH) (Note 1) o - 3000 2 |145]| 2 | 160 ns
L= p
t 2 16.5 2 18 ns
PLH Latch Enable (LE) to Yi Ri = 500 Q
tPHL R> = 500Q 2 16.5 2 18 ns
1z Output Enable Time OE ~L_ to Vi 2 1165] 2 | 170 ns
tzL 3 19.5 3 20.5 ns
tHz CL = 5pF 2 7 2 7.5 ns
tiz Output Disable Time OE _f to Y Ri = 500 Q 5 7 > | 75 ns
R2 = 500 Q

*See Switching Test Circuit and Waveforms listed in Chapter 2.

Notes:

1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note
(Chapter 3).

2. These parameters are guaranteed by characterization but not production tested.
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High Performance CMOS Bus Transceivers

m

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

m High-speed CMOS bidirectional bus
transceivers
— T-R delay = 4 ns typical

m Low standby power

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

® 200-mV typical hysteresis on data input ports

Proprietary edge-rate controlled outputs
dramatically reduce undershoots, overshoots,
and ground bounce

m Power-up/down disable circuit provides for
glitch-free power supply sequencing

# Can be powered off while in 3-state, ideal for
card edge interface applications

® Minimal speed degradation with multiple
outputs switching

m JEDEC FCT-compatible specs

GENERAL DESCRIPTION

The Am29C861A and Am29C863A CMOS Bus Trans-
ceivers provide high-performance bus interface buffer-
ing for wide address/data paths or buses carrying parity.
The Am29C861A is a 10-bit bidirectional transceiver;
the Am29C863A is a 9-bit transceiver with NORed out-
put enables for maximum control flexibility. Each device
features data inputs with 200-mV typical input hys-
teresis to provide improved noise immunity. The
Am29C861A and Am29C863A 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
proprietary edge-controiied outputs in order to minimize
simultaneous switching noise (ground bounce), under-
shoots and overshoots. By controlling the output tran-
sient currents, ground bounce and output 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 num-
ber of outputs switching is reduced. Together, these
benefits of edge-rate control result in significant in-
crease in system performance despite a minor increase
in device propagation delay.*

A unique /O circuitry which utilizes n-channel pull-up
transistors (eliminating the parasitic diode to Vcc) pro-
vides for high-impedance outputs during power-off and
power-up/down sequencing, thus providing glitch-free
Anaratinn  far rard_adaa and  Athar  antiva heio
vpviauvii i vailuTotuyoc aiiu Viici auvluvo vusS

applications.

The Am29C861A and Am29C863A are available in'the
standard package options: DIPs, PLCCs, and SOICs.

* For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note (See Chapter 3).

Publication# 11231 Rev. B Amendment/0

Issue Date: December 1990
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BLOCK DIAGRAMS

Am29C861A
To T T2 Ta Ta Ts Te Tz Ts Toe  OER
Ro Ri R2 R3 Ra Rs Re R7 Rs Ro OET
11231-001A
Am29C863A
To T le Tf Ta Ts Tle T[ T[; OER: OER:
Ro R1 Ro Rs Ra Rs Re R7 Rs OET:1 OET2

11231-002A
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CONNECTION DIAGRAMS

Top View
Am29C861A
DIP* PLCC
— & 2 lg e § S =
'_.
CER[] 1 24 1] vee i N e B e I s B s Y e
Ro []2 2 4 3 2 1 28 27 26
°
R1[3 22]1_1 RZ[S 25]T2
Re [} 4 21 (] T2 Rs []6 24f]7s
Rs[] s 20T Re []7 23[] Ta
Rs [ 6 191 Te ne []s 22[]ne
Rs [} 7 18] Ts rs [ o it
Rs [] 8 1707 ° ®
Rz [] 9 16[] 17 Re []10 20[] 76
Re [] 10 15 [] Ts R, [} 11 19[] 17
Re [] 11 14 To \_12 13 14 15 16 17 18 J
— LJLJLJLIJLJLdLJd
aND [] 12 13 [] OET Feogk e e
& ¢}
11231-003A 11231-004A
Am29C863A
DIP* PLCC
e TE
- o (8] o -
— c 0 2 > +— +
OFRi [} 1e 241l vee o
Ro[] 2 23] 1o 4_3 2 1 2827 26
s N o R2r5 ® 25.-"1'2
Ri Y3 21T . B
R2 [] 4 2101 Rs []e 24[]1s
Rs []s 20 T3 Re []7 23[] Ta
Rs[] 6 19 ] Ta ne []s 22[]nc
Rs[]7 18] Ts REQ 21]
rRel]8 [T ° T
R[] o 16[] 17 Re []10 207
Re ] 10 15 [] Te R []11 19] 17
OFER: [} 11 14 [] OET2 \_12 13 14 15 16 17 18 )
1 ] oE7 S5 ES = =
GND |} 12 13 || OETH I !ﬁ s g lm Im [
o © o lo
11231-005A 11231-006A
*Also available in 24-Pin Small Outline Package; pinout identical to DIPs.
Note:
Pin 1 is marked for orientation
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LOGIC SYMBOLS
Am29C861A Am29C863A
OFT oFn =
OET2
10 10 9 9
R —F—¢ —F— T R —/—¢ /] —/— T
]\ I OER1 j ]\ |
OER OER2
11231-007A 11231-008A
FUNCTION TABLES
Am29C861A
Inputs Outputs
OET ER Ri Ti Ri Ti 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 H N/A Receive
H H X X 4 Z Hi-Z
Am29C863A
Inputs Outputs
OET: OET:2 OER:1 OER2 Ri Ti Ri Ti 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 V4 Z Hi-Z
X H X H X X Z z Hi-Z
H = HIGH NC = Not Applicable
L = LOW Z = High Impedance
X = Don't Care
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ORDERING INFORMATION
Standard Products

AMD standard 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
AM29C863A _ P C
_[———- e. OPTIONAL PROCESSING
Blank = Standard processing
L——————— 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)
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
AM29C861A supported in volume for this device. Consult the lo-
PC, SC,JC cal AMD sales office to confirm availability of specific
AM29C863A valid combinations or to check on newly released

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

Am29C861A/Am29C863A 4-67
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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) is formed

by a combination of:

a. Device Number
b. Speed Option (if applicable)
c. Device Class
d. Package Type
e. Lead Finish
AM29C861A
AM29C863A /B L

/B A
L——- e. LEAD FINISH

A = Hot Solder Dip

d. PACKAGE TYPE
L = 24-Pin Slim Ceramic DIP (CD3024)

c. DEVICE CLASS
/B = Class B

a. DEVICE NUMBER/DESCRIPTION

b. SPEED OPTION
Not Applicable

Am29C861A CMOS 10-Bit Transceiver
Am29C863A CMOS 9-Bit Transceiver

Valid Combinations
AM29C861A
AM29C863A

/BLA

Valid Combinations
Valid Combinations list configurations planned
to be supported in volume for this device. Con-
sult the local AMD sales office to confirm avail-
ability of specific valid combinations, or to check
on newly released combinations.

Group A Tests

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

Am29C861A Only

OER

Output Enable Receive (Input, Active Low)

When LOW in conjunction with OET HIGH, the devices
are in the Receive mode (Ri are outputs, Ti are inputs).
OET

Output Enable Transmit (Input, Active Low)

When LOW in conjunction with OER HIGH, the devices
are in the Transmit mode (Ri are inputs, Ti are output).
Ri

Receive Port (Input/Output)

Ri are the 10-bit data inputs in the Transmit mode, and
the outputs in the Receive mode.

T

Transmit Port (Input/Output)

Ti are the10-bit data outputs in the Transmit mode, and
the inputs in the Receive mode.

Am29C863A Only

OER;

Output Enables Receive (Input, Active Low)

When both OER: and OER2 are LOW while OET1 or
OET?2 (or both) are HIGH, the device is in the Receive
mode (Ri are outputs, Ti are inputs).

OET:

Output Enables Transmit (Input, Active Low)
When both OET1 and OET2 are LOW while OER; or
OER: (or both) are HIGH, the device is in the Transmit
mode (Ri are inputs, Ti are outputs).

Ri

Receive Port (Input/Output)

Riare the 9-bit data inputs inthe Transmit mode, and the
outputs in the Receive mode.

Ti

Transmit Port (Input/Output)

Ti are the 9-bit data outputs in the Transmit mode, and
the inputs in the Receive mode.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65to +150°C
Supply Voltage to Ground
Potential Continuous -05Vto+7.0V
DC Output Voltage -05Vto +6.0V
DC Input Voltage -05Vto +6.0V
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: Into Output  + 100 mA

Out of Output — 100 mA

Total DC Ground Current (nx lot + mx lcct) mA (Note 1)
Total DC Vcc Current (n x lod + m x lcct) mA (Note 1)
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or

above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)
Supply Voltage (Vcc)

Military (M) Devices

Ambient Temperature (Ta)
Supply Voltage (Vcc)

0to +70°C
+45Vto+55V

-55to +125°C
+45Vto+55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise speci-
fied (for APL Products, Group A, Subgroups 1, 2, 3 are tested unless otherwise noted)

Parameter
Symbol Parameter Description Test Conditions Min. Max. | Unit
Vo Output HIGH Voltage Vec=45V loH=-15mA 2.4 \
ViN = ViHor Vi
VoL Output LOW Voltage Vec=45V MIL, loL = 32 mA 0.5 v
VIN = VIH or ViL COML, loL = 48 mA 0.5
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \Y
Voltage for all Inputs (Note 2)
Vi Input LOW Voltage Guaranteed Input Logical LOW 0.8 \"
Voltage for all inputs (Note 2)
Vi Input Clamp Voltage Vec=45V,INn=-18 mA -1.2 \%
li Input LOW Current Vee=55V Vn=0V -5 UHA
Input Only
lH Input HIGH Current Vee=55V ViN=55V 5 A
Input Only
lozn Vec=55V Vour =55V 10 A
Output Off-State Current I/O Port
lozt (High Impedance) Vec=55V Vour =0V -10 HA
1/0 Port
Isc Output Short-Circuit Current | Vec =5.5V, Vo =0V (Note 3) -60 mA
" ViN=Vce | MIL 1.5 mA
cca or GND COM'L 1.2
Static Supply Current Vec=55V Data Input 15
leot Outputs Open |y =3.4 V OER,, OER 0 néﬁ/
OET;4, OET2 )
Iccot Dynamic Supply Current Vee =5.5V | Qutputs Open 275 HA/
(Note 4) Outputs Loaded 400 Ml?’tZ/
i
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 should be shorted at a time. Duration should not exceed 100 milliseconds.
4. Measured at a frequency < 10 MHz with 50% duty cycle.
1t Notincluded in Group A tests.
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SWITCHING CHARACTERISTICS for light capacitive loading over operating ranges
unless otherwise specified (for APL Products, Group A, Subgroups 9, 10, 11 are tested
unless otherwise noted)

Am29C861A
Parameter Test Commercial Military
Symbol | Parameter Description Conditions* | Min. | Max. | Min. | Max. | Unit
tPLH Propagation Delay from 2 7 2 8 ns
tPHL Rito Tior Ti to Ri(Note 1) 2 8 2 9 ns
p— CL = 50pF
tzn Output Enable Time OET to R: = 500 Q 2 10 2 1 ns
tzL Tior OER 1o Ri Re = 500 Q 2 [125] 2 | 135 ns
tHz Output Disable Time OET to 15 9 15 10 ns
tLz Tior OERto Ri 15| 10 | 15 | 11 ns
Am29C863A
Parameter Test Commercial Military
Symbol Parameter Description Conditions* | Min. | Max. | Min. | Max. Unit
tPLH Propagation Delay from 2 7 2 8 ns
tPHL Rito Tior Tito Ri(Note 1) 2 8 2 9 ns
tz4 Output Enable Time OET to gL - 5535); 2 1105] 2 1.5 ns
tz Tior OERto Ri R; “e0o |2 [125] 2 | 135 ns
tHz Output Disable Time OET to 15110 | 15 | 11 ns
tLz Tior OERto Ri 15 11 1.5 12 ns

* See Test Circuit and Waveforms listed in Chapter 2.

Notes:

1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note

(See Chapter 3).

Am29C861A/Am29C863A
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SWITCHING CHARACTERISTICS for heavy capacitive loading over operating ranges
unless otherwise specified (Note 2)

Am29C861A
Parameter Test Commercial| Military
Symbol | Parameter Description Conditions* | Min. | Max. | Min. | Max. Unit
teLH Propagation Delay from 2 |145] 2 | 185 | ns
torL Rito Tior Tito Ri(Note 1) CL=300pF | 2 |155| 2 | 165 ns
p— R1 = 500 Q
tzH Output Enable Time OET to R; = 500Q 2 16.5 2 17.5 ns
tzL Tior OERto Ri 2 |205| 2 [215]| ns
thz Output Disable Time OET to g: - gg(;: o 51 7 |15 8 ns
Tior OERto R; =
tLz ior OERto Ri Ro = 500 Q 15 8.5 1.5 9.5 ns
Am29C863A
parameter Test Commercial Military
Symbol | Parameter Description Conditions* | Min. | Max. | Min. | Max. Unit
tPLH Propagation Delay from 2 |145] 2 | 155 ns
tPHL Rito Tior Tito Ri(Note 1) CL=300pF "5 T455| 2 [ 165 ] ns
R1 = 500 Q
tzu Output Enable Time OET to Re=500Q | 2 [165] 2 | 175] ns
tzL Tior OERto Ri 2 20.5 2 215 ns
tHz Output Disable Time OET to CL = 5pF 151 7115 8 ns
Lz Tior OERto Ri Ri =500Q 451 85| 15 | 95 ns
R2 = 500 Q

* See Test Circuit and Waveforms listed in Chapter 2.

Notes:

1. For more details refer to a Minimization of Ground Bounce Through Output Edge-Rate Control Application Note

(See Chapter 3).
2. These parameters are guaranteed by characterization but not production tested.
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Am29818A

Pipeline Register with SSR™ Diagnostics

m

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B High-speed noninverting 8-bit parallel register
for any data path or pipelining application

H WCS (Writable Control Store) pipeline register
— Load WCS from serial register
— Read WCS via seriai scan

B Alternate sourced as SN54/74S818

W High-speed 8-bit “shadow register” with serial
shift mode for Serial Shadow Register (SSR)
Diagnostics
— Controllability: serial scan in new machine state
— Observability: serial scan out diagnostics routine

results

B Speed comparable with that of ’AS374 register

GENERAL DESCRIPTION

The Am29818A is a high-speed, general-purpose pipe-
line register with an on-board shadow register for per-
forming Serial Shadow Register (SSR) Diagnostics and/
or Writable Control Store loading.

The D-to-Y path provides an 8-bit parallel data path
pipeline register for normal system operation. The
shadow register can load parallel data to or from the
pipeline register and can output data through the D input
port (as in WCS loading).

The 8-bit shadow register has multiplexer inputs that se-
lect parallel inputs from the Y-port or adjacent bits inthe
shadow register to operate as a shift register. In the se-

rial shift mode, SDI is shifted into the ‘0’ location of the
Shadow register and the contents of ‘7’ location appear
atthe SDO output. This register can then participate in a
serial loop throughout the system where normal data,
address, status and control registers are replaced with
Am29818A Diagnostic Pipeline Registers. The loop can
be used to scan in a complete test routine starting point
(data, address, etc.). Then after a specified number of
clock cycles, the data clocked out can be compared to
the expected results. WCS loading can be accom-
plished using the same technique. An instruction word
can be serially shifted into the shadow register and writ-
ten into the WCS RAM by enabling the D output.

BLOCK DIAGRAM

n D7 - Do

SDI
> 8-Bit >
E> Shadow SDO
DCLK Register
sl
P S7-So
+ O a
0—&—0
MODE [
| > l MUX I
PCLK 8-Bit
> > Pipeline
Register
OEY 8X P7-Po
8
Y7-Yo
08611-001A
Publication# 08611 Rev. D Amendment/0 IMOX and SSR are trademarks of Advanced Micro Devices, Inc.

Issue Date: December 1990
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CONNECTION DIAGRAM

Top View
DIP

OEY [M] Vcc

DCLK [] 2 23 [] MODE
Do [} 3 2 Yo
D1 [ 4 210 v
D2 ]s 201 vz
D3 [}6 19 vs
Ds [} 7 18] Ya
Ds [} 8 170 vs
Ds [ o 16 Yo
D7 [] 10 6 18%
soi [] 11 14 [] spo

GND [] 12 13 [] PCLK

08611-002A
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29818A _ P c
_[_7 e. OPTIONAL PROCESSING
Blank = Standard processing
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
c. PACKAGE TYPE
P= 24-Pin Slim Plastic DIP (PD3024)
b. SPEED OPTION
Not Applicable
a. DEVICE NUMBER/DESCRIPTION
Am29818A
Pipeline Register with SSR Diagnostics
Valid Combinations Valid Combinations
AM29818A PC Valid Combinations list configurations planned to be

supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD'’s standard military grade products.
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PIN DESCRIPTION

Do — D7

Parallel Data Inputs (Input/Output)

Parallel data input to the pipeline register or parallel data
output from the shadow register (see Function Table for
control modes).

DCLK

Diagnostics Clock (Input)

Diagnostics/WCS clock for loading shadow register (se-
rial or parallel modes — see Function Table).

MODE

Mode Control (Input)

Control input for pipeline register multiplexer and
shadow register control (see Function Table).

OEY

Y-Port Output Enable (Input: Active LOW)

Active LOW output enable for Y-port.

PCLK

Pipeline Register Clock (Input)

Pipeline register clock input loads D-port or shadow reg-
ister contents on LOW-to-HIGH transition.

SDI

Serial Data Input (Input)

Input to shadow register (see Function Table).

SDO

Serial Data Output (Output)

Output from shadow register.

Yo-Y7

Parallel Data Outputs (Input/Output)

Data outputs from the pipeline register and parallel in-
puts to the shadow register.

FUNCTIONAL DESCRIPTION

Data transfers into the shadow register occur on the
LOW-to-HIGH transition of DCLK. MODE and SDI de-
termines what data source will be loaded. The pipeline
register is loaded on the LOW-to-HIGH transition of
PCLK. MODE selects whether the data source is the
datainput orthe shadow register output. Because ofthe

independence of the clock inputs data can be shifted in
the shadow register via DCLK and loaded into the pipe-
line register from the data input via PCLK simultane-
ously. As long as no setup or hold times are violated, this
simultaneous operation is legal.

FUNCTION TABLE
Inputs Outputs
Shadow | Pipeline
SDI | MODE | DCLK | PCLK | SDO | Register | Register | Operation
X L T X S7 | SieSi-1 NA Serial Shift; D7 — Do Disabled
So « SDI
"X L X T Sz NA Pi« Di | NormalLoad Pipeline Register
L H T X SDI | Si«Yi NA Load Shadow Register from Y; D7 — Do
Disabled
X H X T SDI NA Pi« Si Load Pipeline Register from Shadow Reg.
H H T X SDI Hold* NA Hold Shadow Register; D7 — Do Enabled*

*Although not shown, Hold is implemented by gating DCLK internally.

Table Definitions

Inputs

H = HIGH

L = LOW

X = Don't Care

T = LOW-to-HIGH Transition

Outputs

S7-So = Shadow Register outputs

P7 -Po = Pipeline Register outputs

D7 -Do = Data I/O port

Y7-Yo = Y I/O port

NA = Not applicable, output is not a function

of the specified input combinations.

Am29818A
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SHADOW REGISTER

Y7 see Y Yo

SDI \\
|

SDO — MUX

¥
1
*]

MUX J——{ Mux Je- Mode

1

S_] LR N ] S1 So

08611-005A
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An Introduction to Serial Shadow
Register (SSR) Diagnostics

Diagnostics

A diagnostics capability provides the necessary func-
tionality as well as a systematic method for detecting
and pin-pointing hardware-related failures in a system.
This capability must be able to both observe intermedi-
ate test points and control intermediate signals —
address, data, control and status — to exercise all
portions of the systemunder test. These two capabilities
— observability and controllability — provide the ability to
establish a desired set of input conditions and state reg-
ister values, sample the necessary outputs, and
determine whether the system is functioning correctly.

Testing Combinatorial and Sequential Networks

The problem of testing a combinational logic network is
well understood (Figure 1). Sets of input signals (test
vectors) are applied to the network and the network out-
puts are compared to the set of computed outputs (re-
sult vectors). In some cases sets of test vectors and
result vectors can be generated in a computer-aided en-
vironment, minimizing engineering effort. Additionally,
fault coverage analysis can be automated to provide a
measure of how efficient a set of test vectors is at pin-
pointing hardware failures. For example, a popular
measure of fault coverage computes the percentage of
stuck-at-ones (nodes with outputs always HIGH) and
stuck-at-zeros (nodes with outputs always LOW) a
given set at test vectors will discover.

Combinatorial

Inputs —————> °
nputs Logic

————— Outputs

08611-006A

Figure 1. Combinatorial Logic Network

A sequential network (Figure 2) is much more difficult to
test systematically. The outputs of a sequential network
depend not only on the present inputs but also on the in-
ternal state of the network. Initializing the internal state
register to the value necessary to test a given set of in-
puts is difficult at best, and not easily automated. Addi-
tionally, observing the internal state of a sequential net-
work canbe very difficult and time consuming if the state
information is not directly available. For example, con-
sider the problem of determining the value of an internal
16-bit counter if only a carry-out signal is available. The
counter must be clocked until it reaches the carry-out
state and the starting value computed. Up to 65,535
clock cycles may be necessary! An easier method must
exist. Serial Shadow Register diagnostics provides this
method.

Inputs I ————-——}-b Outputs

al l s
tate
State ] Register ™ Outputs
Inputs A

|

|

|

! ¥
: PCLK
|

|

|

|

Internal

Sequential Logic Network

I
|
|
|
I
|
|
|
4

08611-007A
Figure 2. Sequential Network

Serial Shadow Register Diagnostics

Serial Shadow Register diagnostics provides sufficient
observability and controllability to turn any sequential
network into a combinatorial network. This is accom-
plished by providing the means to both initialize (control)
and sample (observe) the state elements of a sequential
network. Figure 3 shows the method by which serial
shadow register diagnostics accomplishes these two
functions.

Input ) ) Outputs
S Coml?lnziaéorlal |—— State
og Reg. Outputs
MUX A Internal
— States
PCLK
SDO
L
Shadow
Reg.
A
Mode I DCLK
SDI
08611-008A

Figure 3. SSR Diagnostics Diagram

Serial Shadow Register diagnostics utilizes an extra
multiplexer on the input of each state register and a du-
plicate or shadow of each state flip/flop in an additional
register. The shadow register can be loaded serially via
the serial data input (thus the name Serial Shadow Reg-
ister diagnostics) for controllability. Once the desired
state information is loaded into the serial register it can
be transferred into the internal state register by selecting
the multiplexer and clocking the state register with
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PCLK. This allows any internal state to be set to a de-
sired state in a simple, quick, and systematic manner.

Internal state information can be sampled by loadingthe
serial register from the state register outputs. This state
information can then be shifted out via the serial data
output to provide observability. Notice that the serial
data inputs and outputs can be cascaded to make long
chains of state information available on a minimum
number of connections.

In effect, Serial Shadow Register diagnostics breaks the
normal feedback path of the sequential network and es-
tablishes a logical path with which inputs can be defined
and outputs sampled (Figure 4). This means that those
techniques which have been developed to test combi-
natorial networks can be applied to any sequential net-
work inwhich Serial Shadow Register diagnostics is util-
ized.

Inputs = ——————————— Outputs

Combinatorial
Logic ] State
Inputs [~ —— —»{ Register Outputs

| -

| A T
| |
| |
- _d

PCLK
08611-009A

Figure 4. SSR Diagnostics Logical Path

A Typical Computer Architecture with SSR
Diagnostics

When normal pipeline registers are replaced by SSR di-
agnostics pipeline registers system debug and diagnos-
tics are easily implemented. State information which
was inaccessible is now both observable and controlla-
ble. Figure 5 shows a typical computer systemusing the
Am29818A.

Serial paths have been added to all the important state
registers (macro instruction, data, status, address, and
micro instruction registers). This extra path will make it
easierto diagnose systemfailures by breaking the feed-
back paths and turning sequential state machines into
combinatorial logic blocks. For example, the status out-
puts of the ALU may be checked by loading the micro
instruction register with the necessary micro instruction.
The desired ALU function is then executed and the
status outputs captured inthe status register. The status
bits can then be serially shifted out and checked for
validity.

A single diagnostic loop was shown in Figure 5 for sim-
plicity, but several loops can be employed in more com-
plicated systems to reduce scan time. Additionally, the
Am29818As can be used to sample intermediate test
points not associated with normal state information.
These additional test points can further ease diagnos-
tics, testability and debug.
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SSR Diagnostics/WCS Pipeline Registers

< Address Bus >

08611-010A

Replace Normal Registers with Diagnostics Loop

Figure 5. Typical System Configuration

Use of the Am29818A Pipeline Register in Writable
Control Store (WCS) Designs

The Am29818A SSR diagnostics/WCS Pipeline Regis-
ter was designed specifically to support writable control
store designs. Inthe past, designers of WCS based sys-
tems needed to use an excessive amount of support cir-
cuitry to implement a WCS. As shown in Figure 7, addi-
tional input and output buffers are necessary to provide
paths from the parallel input data bus to the memory,
and from the instruction register to the output data bus.
The input port is necessary to write data to the control
store, initializing the micromemory. The output port pro-
vides the access to the instruction register, indirectly al-
lowing the RAM to be read. Additionally, access to the
instruction register is useful during system debugging
and system diagnostics.

The Am29818A supports all of the above operations
(and more) without any support circuitry. Figure 6 shows

a typical WCS design with the Am29818A. Access to
memory is now possible over the serial diagnostics port.
The instruction register contents may be read by serially
shifting the information out on the diagnostics port. Ad-
ditionally, the instruction register may be written from
the serial port via the shadow register. This simplifies
system debug and diagnostics operations considerably.

Conclusion

Serial Shadow Register diagnostics provides the obser-
vability and controllability necessary to take any se-
quential network and turn it into a combinatorial net-
work. This provides a method for pin-pointing digital sys-
tem hardware failures in a systematic and well-under-
stood fashion.
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Microprogram Address
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Figure 6. Am29818A-Based WCS Application
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Microprogram Address
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Figure 7. WCS Application without Am29818As
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied —55°C to +125°C
Supply Voltage to Ground

Potential Continuous -05Vto+7.0V
DC Voltage Applied to Outputs

for High Output State -05Vto+55V
DC Input Voltage -15Vto+6.0V
DC Output Current, into Outputs 100 mA

DC Input Current -30 mA to +5.0 mA
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)
Supply Voltage (Vcc)

0°C to +70°C
+45Vto+55V

Operating ranges define those limits between which the fun-
tionality of the device is guaranteed.

Am29818A
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DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description | Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vec=45V Yo-Y7 loH = —6 mA 2.4 \Y
ViN=ViHor Vi | Do—- D7, SDO | loH =-1 mA 2.4 \Y
VoL Output LOW Voltage Vec =45V Yo-Y7 loL =24 mA 05 \
ViNn= Vi orViL [ Do— D7, SDO |loL =8 mA 0.5 \
ViH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all 2.0 \"
inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for all 0.8 \Y
inputs (Note 1)
Vi Input Clamp Voltage Vec=45V, IN=-18 mA -12 | V
hiL Input LOW Current Vece=55V,Vn=05V -0.25| mA
liH Input HIGH Current Vec=55V,Vin=24V 50 uA
li Input HIGH Current Vec=55V,ViN5.5V 100 | pA
loz Off-State Current Vec=55V Vo=05V -250
(High-Impedance) Vo=24V 100 hA
Isc Output Short-Circuit Vec=55V Yo-Y7 -30 | —100 mA
Current (Note 2) Do — D7, SDO -15 | -50
loFF Bus Leakage Vec=0V,Vour =29V 100 | pA
Icc Power Supply Current Vec=55V I Qutputs Hi-Z 145 | mA
Notes:

1. Input thresholds are tested during DC parameter testing, and may be tested in combination with other DC parameters.
2. Not more than one output shorted at a time. Duration of the short-circuit test should not exceed one second.

5-14 Am29818A
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description Test Conditions* Min. | Max. | Unit
PCLK — Yx 9 ns
"};H MODE —> SDO 16 | ns
tPHL SDI - SDO 15 ns
DCLK — SDO 25 ns
Dx — PCLK 4 ns
MODE — PCLK 15 ns
ts Yx — DCLK 5 ns
MODE — DCLK 12 ns
SDI - DCLK 10 ns
DCLK — PCLK 15 ns
PCLK — DCLK 40 ns
Dx — PCLK 2 ns
MODE — PCLK CL =50 pF 0 ns
tH Yx — DCLK 5 ns
MODE — DCLK 2 ns
SDI — DCLK 0 ns
‘o OEY - Yx 15 ns
DCLK — Dx 45 ns
OEY - Yx 25 ns
tHz
DCLK — Dx 80 ns
OEY - Yx 15 ns
e DCLK — Dx 25 | ns
OEY - Yx 15 ns
tzn — —
UULN — UX 25 ns
o PCLK (HIGH and LOW) 10 ns
DCLK (HIGH and LOW) 15 ns
*See Test Circuit and Waveforms (Chapter 2).
Am29818A 5-15
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DISTINCTIVE CHARACTERISTICS

B High-speed parallel registers with positive

edge-triggered D-type flip-flops

— Noninverting CP-Y tep = 7.5 ns typ

— Inverting CP-Y tpp = 7.5 ns typ

Buffered common Clock Enable (EN)

Buffered common asynchronous Clear input

(CLR)

M Three-state outputs glitch free during power-up
and down

B Outputs have Schottky clamp to ground

H 48 mA Commercial loL

Low input/output capacitance

— 6 pF inputs (typical)

— 8 pF outputs (typical)

Metastable “Hardened” Registers

lox specified at 2.0 Vand 24V

24-pin 0.3” space saving package

IMOX™ high performance IMplanted OXide
isolated process

GENERAL DESCRIPTION

The Am29821/823/825 bus interface registers are de-
signedto eliminate the extra packages requiredto buffer
existing registers and provide extra data width for wider
address/data paths or buses carrying parity. The
Am29821 is a buffered, 10-bit wide version of the popu-
lar '374/'534 functions. The Am29823 is a 9-bit wide
buffered register with Clock Enable (EN) and Clear
(CLR) — ideal for parity bus interfacing in high perform-
ance microprogrammed systems. The Am29825 is an
8-bit buffered register with all the '823 controls plus mul-

tiple enables (OE:, OEz, OEs) to allow multiuser control
of the interface, e.g., CS, DMA, and RD/WR. It is ideal for
use as an output port requiring high lov/IoH.

All of the Am29800 high performance interface family
are designed for high capacitance load drive capability
while providing low capacitance bus loading at both in-
puts and outputs. All inputs are Schottky diode inputs,
and all outputs are designed for low capacitance bus
loading in the high impedance state.

BLOCK DIAGRAMS
Am29821

EN
@D Do D1 D2 D3 Da Dn-1 Dn
CP
SRR
cp_ D cp_ D CP_ cp D cp_ D cp D cp_ D
CLR R | dcR CLR CLR CLR —qcIR
Q Q Q Q Q Q Q
CLR D
Yo Y1 Y2 Y3 Ya Yn-1 Yn
01420-001A

IMOX is a trademark of Advanced Micro Devices, Inc.
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BLOCK DIAGRAMS (Continued)
Am29823

Do D1 D2 D3 Da Ds De D7 Ds

01420-002A
Am29825
Do D1 D2 D3 D4 Ds Des D7
— D D = [3) —D HD — o [0)
cP cP_| CcP CP _| CP CcP cP CP _|
P> O P Tulid Rﬁ— s misg R6- e i Cehdln

—d1n

= >y Y Y Y Y Y Y Y
LU SRS PN IS PR PR PRt M S

01420-003A
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CONNECTION DIAGRAMS

Top View
Am29821 Am29823
DIP DIP
O [ 1@ 24 [ vee OEi []1® 24 1 vee
Do [} 2 23 Yo Do [} 2 231 Yo
D1 []s 2211 D1 []3 2 [
D2[]4 21 1 Y2 D2[] 4 2111 Y2
ps s 20 vs sl]s 20 vs
D4[6 19]Y4 D4E6 19:]Y4
ps 7 18 vs ps [} 7 18] vs
Ds [ 8 17 Ye s [] 8 17 ve
pr o 16 vz p; o 16 [ v
ps [ 10 15| Ys e [ 10 1501 ve
Do [ 11 14 ve cir [ 11 14 [ EN
GND [ 12 13f]cp GND [ 12 13[]cP
01420-004A 01420-005A
Am29825
DIP
OE []1® 24 thc
Ok [] 2 23 [1 OB
Do [} 3 22[] Yo
D1 [} 4 21 Y1
D2 [} 5 20 ] Y2
palls 19 ] Ys
Ds [} 7 18 [ Ya
ps s 17 Ys
ps [ o 16 [ Ye
o, [} 10 15[y
=41 BB 14 [JEN
GND [} 12 13[]cp
01420-006A
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LOGIC SYMBOLS

Am29821 Am29823
10-Bit Register 9-Bit Register

Q
T
Ol
ia
<
(@]
Y
m
4
Q
r
sl
|
i
<

o \ P — I
OE EN
01420-007A CLR
OE
01420-008A
Am29825

8-Bit Register

Q|
B
pel

999

01420-009A
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29821
AM29823
AM29825 - P C
—I———— e. OPTIONAL PROCESSING
Blank = Standard processing
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
c. PACKAGE TYPE
P = 24-Pin (300-mil) Plastic DIP (PD3024)
b. SPEED OPTION
Not Applicable
a. DEVICE NUMBER/DESCRIPTION
Am29821
10-Bit Bus Interface Register
Am29823
9-Bit Bus Interface Register
Am29825
8-Bit Bus Interface Register
Valid Combinations Valid Combinations
AM29821 Valid Combinations list configurations planned to be
supported in volume for this device. Consult the lo-
AM29823 PC cal AMD sales office to confirm availability of specific
AM29825 valid combinations or to check on newly released

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

5-20 Am29821/Am29823/Am29825
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PIN DESCRIPTION
Di

The D flip-flop data inputs.
CLR

For both inverting and noninverting register, when the
clear input is LOW and OE is LOW, the Qi outputs are
LOW. When the clear input is HIGH, data can be en-
tered into the register.

CP

Clock Pulse for the Register; enters data into the regis-
ter on the LOW-to-HIGH transition.

Yi
The register three-state outputs.
Note:

EN

Clock Enable. When the clock enable is LOW, data on
the Diinputis transferred to the Qi output onthe LOW-to-
HIGH clock transition. When the clock enable is HIGH,
the Qi outputs do not change state, regardless of the
data or clock input transitions. (Note 1.)

OE
Output Control. When the OE input is HIGH, the Yi out-
puts are in the high impedance state. Whenthe OEinput

is LOW, the TRUE register data is present at the Vi
outputs.

1. The Am29823 and Am29825 registers achieve short throughput delay and setup time and reduced power consumption by
means of a clock gating and latching circuit. This circuit is sensitive to very short (<3 ns) HIGH-to-LOW-to-HIGH going spikes
on EN while CP is HIGH. The designer should be aware of this and avoid the use of decoders or other potentially glitching

devices in the EN logic.

FUNCTION TABLE
Inputs Internal Outputs
OE CLR EN Di cP Qi Yi Function
H X L L 0 L Z HiZ
H X L H ) H Z
H L X X X L 4
Clear
L L X X X L L
H H H X X NC z
Hold
L H H X X NC NC
H H L L ) L z
H H L H T H b4 Load
L H L L T L L
L H L H ) H H
H = HIGH
L = LOW
X = Dont Care
NC = No Change
T = LOW-to-HIGH Transition
Z = High Impedance

Am29821/Am29823/Am29825 5-21
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C
Supply Voltage to Ground

Potential Continuous -05Vto+7.0V
DC Voltage Applied to Outputs

for High Output State -0.5Vto+55V
DC Input Voltage -0.5Vto+56.5V
DC Output Current, Into Outputs 100 mA

DC Input Current —-30 mAto +5.0 mA
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature, (Ta) 0°C to +70°C
Supply Voltage, (Vcc) 50V+10%
45Vto55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description | Test Conditions Min. Max. | Unit
VoH Output HIGH Voltage Vec =45V lon =—-15 mA 24
VIN = Vi or ViL loH = —24 mA 2.0 v
VoL Output LOW Voltage Vcc=45V loL = 48 mA 0.5 \
VIN= ViH or ViL
ViH Input HIGH Level Guaranteed input logical HIGH voltage 2.0 \
for all inputs
Vi Input LOW Level Guaranteed input logical LOW voltage 0.8 \
for all inputs
Vi Input Clamp Voltage Vec=45V,INn=-18 mA -1.2 Vv
I Input LOW Current Vec=55V, Data, CLR -1.0
ViN=0.4V OE, EN, CP -2.0 mA
lH Input HIGH Current Vec=55V,ViNn=27V 50 HA
I Input HIGH Current Vece=55V,Vin=55V 1.0 mA
loz Output Off-State (Hi-Z) |Vcc=5.5V Vo=04V -50 HA
Output Current Vo=24V 50
Isc Output Short Circuit Vec=55V -75 -250 | mA
Current (Note 1)
lcc Supply Current Vec=55V Over Temperature Range 140 | mA
(Note 2) Outputs Open +70°C 130 | mA
EN = LOW
Notes:

1. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
2. Clock input, CP, is HIGH after clocking in data to produce outputs = LOW.

5-22
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SWITCHING CHARACTERISTICS (Ta = 25°C, Vcc = 5.0 V)

Parameter Test Conditions
Symbol Parameter Description (Note 1) Min. Typ. Max. | Unit
teLH 3.5 8.5 ns
tPHL Propagation Delay Clock to Yi Ci=50pF 3.5 105 | ns
tPLH (OE = LOW) G = 300 pF 14 ns
tPHL 18 ns
ts Data to CP Setup Time 2.0 0 ns
tH Data to CP Hold Time 2.0 0.5 ns
ts Enable (EN "}_ ) to CP Setup Time 3.0 15 ns
ts Enable (EN_§") to CP Setup Time CL=50pF 3.0 15 ns
tH Enable (EN) Hold Time 0 -15 ns
tPHL Propagation Delay, Clear to Yi 129 150 | ns
ts Clear Recovery (CLR_{") Time 5.0 1.1 ns
1PWH | Glock Pulse Width HIGH 5.0 | 35 ns
tPwL LOW CL =50 pF 5.0 3.0 ns
tPwi Clear (CLR = LOW) Pulse Width 5.0 4.0 ns
tzH CL = 300 pF 17 ns
tzL N 21 ns
. Output Enable Time OE {_to Y; 75 13 s
tzL Ci =50 pF 11.0 12 | ns
tHz 9 ns
tLz _ Cu =50 pF 9 ns
o Output Disable Time OE _f to Vi = 5 s
tLz CL=5pF 55 8 ns
Note:

1. See test circuit and waveforms (Chapter 2).

Am29821/Am29823/Am29825
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description Test Conditions (Note 1) Min. | Max. | Unit
trLH 35 10 ns
CL =50 pF
tPHL Propagation Delay Clock to Yi 35| 12 | ns
tPLH (OE=LOW) 16 ns
CL =300 pF
tPHL 20 ns
ts Data to CP Setup Time 4 ns
tH Data to CP Hold Time 2 ns
ts Enable (EN "L ) to CP Setup Time 4 ns
ts Enable (EN_f") to CP Setup Time 4 ns
tH Enable (EN) Hold Time 2 ns
CL =50 pF
tPHL Propagation Delay, Clear to Yi 20 ns
ts Clear Recovery (CLR _f) Time 7 ns
t HIGH 7 n
P Clock Pulse Width >
tPwL LOW 7 ns
tPwL Clear (CLR = LOW) Pulse Width 7 ns
tzH 20 ns
CL = 300 pF
tzL - 23 ns
Output Enable Time OE }_to Vi
tzn 14 ns
CL =50 pF
tzL 14 ns
tHz 16 ns
CL=50pF
tz . I 12 ns
Output Disable Time OE _f to Vi
tHz 9 ns
CL=5pF
tLz 9 ns
Note:

i. See test circuit and waveforms (Chapter 2).
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INPUT/OUTPUT CURRENT INTERFACE CONDITIONS

Inputs Qutputs
Vce > 4
3kQ 35Q
loH
i 118
OE,
Data, ° — cpo Qutput
CLR 'ET\T'
liH IiH <— |oL
01420-010A
Am29821/Am29823/Am29825 5-25



[
Am29827/Am29828

High Performance Buffers

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
M High-speed buffers and inverters

— Noninverting tep = 5.0 ns typ

- Inverting tep = 4.5 ns typ

B 200 mV minimum input hysteresis on input data
ports

H Three-state outputs glitch-free during power-up
and -down

H Outputs have Schottky clamp to ground

48 mA commercial loL

High capacitance load capability

Low capacitance inputs and outputs

lox specified 2.0V and 2.4V

24-pin 0.3” space saving package

Fully TTL compatible inputs and outputs

IMOX™ high performance IMplanted OXide
isolated process

GENERAL DESCRIPTION

The Am29827 and Am29828 10-bit bus buffers provide
high performance bus interface buffering for wide data/
address paths or buses carrying parity. The 10-bit buff-
ers have NOR-ed output enables for maximum control
flexibility. All buffer data inputs have 200 mV minimum
input hysteresis to provide improved noise rejection.

All of the Am29800 high performance interface family
are designed for high capacitance load drive capability
while providing low capacitance bus loading at both in-
puts and outputs. All inputs are Schottky diode inputs,
and all outputs are designed for low capacitance bus
loading in the high impedance state.

BLOCK DIAGRAMS
Am29827

Do

D1

Yo

D2

Y2

D3

Da

Y3

Ds

Ys

Ds

Ye

D7

Y7

Ds

Ys

Do

» D
OE2

BRRARRRARANARARANARL

Yo

03371-001A

IMOX is a trademark of Advanced Micro Devices, Inc.
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BLOCK DIAGRAMS (Continued)

Am29828
Do !r Yo
D1 j Y1
D2 j Y2
D3 i?“' Y3
[
Da J Ya
[
Ds J Ys
De J Ye
D7 i?ﬁ Yz
Ds ir: Ys
Do ??’2 Yo
[
»FD—
GEZ 03371-002A
CONNECTION DIAGRAM
DIP
— N
OEi []1® 24 [ vee
Do[]2 23 [1 Yo
D1 [ 3 22 ] Y1
D2[] 4 210 vz
s s 20 va
Da[l s 19 (] Ya
ps [ 7 18 Ys
Ds [ 8 1711 Ye
pr Qo 16 [ v
pe [ 10 15 va
Ds [] 11 141 ve
GND [} 12 13 [] OF2
03371-003A
Am29827/Am29828 5-27



AMD z‘

LOGIC SYMBOLS

10 10,
D A1 H— ¥
OE1
OF
03371-004A 03371-005A
Am29827 (Noninverting) Am29828 (Inverting)
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29827
AM29828 P c
e — —_
l_— e. OPTIONAL PROCESSING
Blank = Standard processing
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
c. PACKAGE TYPE
P= 24-Pin (300-mil) Plastic DIP (PD3024)
b. SPEED OPTION
Not Applicable
a. DEVICE NUMBER/DESCRIPTION
Am29827
10-Bit Noninverting Bus Buffer
Am29828
10-Bit Inverting Bus Buffer
Valid Combinations Valid Combinations
AM29827 Valid Combinations list configurations planned to be
PC supported in volume for this device. Consult the lo-
AM29828 cal AMD sales office to confirm availability of specific

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

PIN DESCRIPTION

OEi

Yi

When both are LOW the outputs are enabled. When 10-bit data output.
either one or both are HIGH the outputs are HI-Z.

Di
10-bit data input.
FUNCTION TABLES
Am29827 (Noninverting)
Inputs Outputs
OE Di Yi Function
L H H Transparent
L L L Transparent
H X Z HI-Z

Am29828 (Inverting)

Inputs Outputs
OE Di Yi Function
L H L Transparent
L L H Transparent
H X 4 HI-Z

H = HIGH

L = LOW

X = Don’t Care

Z = High Impedance

5-30
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature -65°C to +150°C
Ambient Temperature with
Power Applied

Supply Voltage to Ground

-55°C to +125°C

Potential Continuous -0.5Vto+7.0V
DC Voltage Applied to Output

for High Output State -1.5V to+55V
DC Input Voltage -0.5Vto+55V
DC Output Current, Into Outputs 100 mA

DC Input Current -30 mAto +5.0 mA

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices
Ambient Temperature, (Ta)

Supply Voltage, (Vcc)

0°C to +70°C

50V +10%
45Vto55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description | Test Conditions Min. Max. | Unit
Vo Output HIGH Voltage Vec=45V loH =-15 mA 2.4 \%
VIN=ViHor ViL lon = —24 mA 2.0 \Y
Vot Output LOW Voltage Vec=45V loL = 48 mA 0.5 \
Vin=ViorVi
ViH Input HIGH Level Guaranteed input logical HIGH voltage 2.0 Vv
for all inputs
ViL Input LOW Level Guaranteed input logical LOW voltage 0.8 \Y)
for all inputs
Vi Input Clamp Voltage Vec=45V, In=-18 mA -1.2 \Y
VHysT Input Hysteresis Output under test connected to AC load 200 mV
test circuit
I Input LOW Current Vec=55V,Vn=04V -1.0 | mA
lH Input HIGH Current Vece=55V,Vn=27V 50 HA
li Input HIGH Current Vee=55V,Vin=55V 1.0 | mA
lozH Output Off-State Vec=55V,Vo=24V 50 UHA
Output Current (HI-Z)
lozu Output Off-State Vece=55V,Vo=04V -50 | pA
Output Current (HI-Z)
Isc Output Short Circuit Vec=55V -75 -250 | mA
Current
lcc Supply Current Vec=55V Over Temperature Range 80 mA
Outputs Open +70°C 75

Am29827/Am29828 5-31
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SWITCHING CHARACTERISTICS (Ta = 25°C, Vcc =5.0 V)

Parameter
Symbol | Parameter Description Test Conditions* Min. Typ. Max. | Unit
tPLH CL =50 BF 4.8 6.0 ns
tPHL Data (Di) to Output (Yi) L=>op 5.2 62 | ns
Am29827 (Noninverting) . 11 n
tPLH CL = 300 pF 8.0 S
tPHL 10.8 13.2 | ns
tPLH CL = 50 OF 4.0 5.2 ns
ti. | Data (Di) to Output (Yi) L=>7P 49 | 59 | ns
tPLH Am29828 (Inverting) 73 10 ns
tPHL Cu =300 pF 10.5 129 | ns
tzn CL = 50 bF 6.5 12 ns
tn o L=>0p 95 12 | ns
Output Enable Time OEto Yi

tzn CL = 300 bF 11 17 ns
tn L=30p 18 21 | ns
ttHz CL=5pF Z: 28 ns

= Output Disable Time OE to Yi - S
tHz CL =50 oF 11.2 16 ns
tLz L=50p 45 11 ns

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description Test Conditions* Min. Max. Unit
tPLH 8 ns
CL =50 pF
tPHL__ | Data (Di) to Output (Y)) 8 ns
tPLH Am29827 (Noninverting) 15 ns
CL =300 pF
tPHL 15 ns
tPLH CL = 50 OF 7.0 ns
tu. | Data (Di) to Output (Y)) L=>50p 75 | ns
tPLH Am29828 (Inverting) 14 ns
tPHL CL =300 pF 12 s
tzn 15 ns
tzL — Cu =50 pF 15 ns
Output Enable Time OEto Yi

tzH CL < 300 oF 20 ns
tzL L= P 23 ns
thz 9 ns
e CL=5pF 5

= Output Disable Time OE to Vi ns
thz CL = 50 OF 17 ns
tLz L=50P 12 ns

*See Test Circuit and Waveforms (Chapter 2).
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DISTINCTIVE CHARACTERISTICS

B High speed buffers and inverters

—trp=5.0 ns typ

- Inverting trp = 4.5 ns typ

200 mV minimum input hysteresis on input data
ports

B Three-state outputs glitch-free during power-up
and power-down

loL: 48 mA Commercial

M Higher speed, lower power version of the
Am29827

GENERAL DESCRIPTION

The Am29827A Bus Buffer provides high performance
bus interface buffering for wide address/data paths or
buses carrying parity. The device features a 10-bit wide
data path and NORed output enables for maximum con-
trolflexibility. The Am29827 A has non-inverting outputs,
and features data inputs with 200 mV minimum input hy-
steresis to provide improved noise immunity. The

Am29827A is produced with AMD’s proprietary IMOX™
bipolar process, and features typical propagation delays
of 5 ns.

Each member of the Am29800A Bus Interface Family is
designed to drive high-capacitive loads while providing
low-capacitive bus loading at both inputs and outputs.

BLOCK DIAGRAM

O]
N
O|
1y

Do Ds D7 De

Ds

Da D3 D2 Do

\ 4 \ 4 Y Y

Yo Ys Y7 Ye

ERNREANANANRNAN

Ys

Ya Y3 Yz Yo

07139-001A

Publication# 07139 Rev. C Amendment/0

Issue Date: December 1990

IMOX is a trademark of Advanced Micro Devices Inc.
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CONNECTION DIAGRAM

(Top View)
DIP
OE; [ 1@ 24 ]Vcc
Do ] 2 23] Yo
ps [ 3 22 ] vy
D2 [} 4 21l v,
ps[]s 201 va
Ds[] 6 1911 va
Ds[] 7 18] vs
Ds [] 8 170 ve
Al 167
ps [] 10 15 1] vs
Do [ 11 14 {1 ve
GND [ 12 13 [] OE>
07139-002A
LOGIC SYMBOL
10 10
Di Yi
OE;4
Ok S - 07139-003A
FUNCTION TABLE
Inputs Outputs
OE; | OE: Di Yi Function
L L H H Transparent
L L L L Transparent
X H X Z Hi-Z
H X X Zz Hi-Z
H = HIGH
L =LOW
X =Don’t Care
Z = High Impedance
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29827A . P _T_ T
; e. OPTIONAL PROCESSING
Blank = Standard processing
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
c. PACKAGE TYPE
P = 24-Pin Slim Plastic DIP (PD3024)
b. SPEED OPTION
Not Applicable
a. DEVICE NUMBER/DESCRIPTION
Am29827A
10-Bit Buffer (Noninverting)
- — Valid Combinations
Valid Combinations Valid Combinations list configurations planned to be
AM29827A PC supported in volume for this device. Consult the lo-

cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD’s standard military grade products.
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PIN DESCRIPTION
OE; Yi
Output Enables (Input, Active LOW) Data Outputs (Output)

When both Output Enables are LOW, the outputs are Yi are the 10-bit data outputs.
enabled. When either one or both are HIGH, the outputs
are Hi-Z.

Di
Data Inputs (Input)

Di are the 10-bit data inputs.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

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

Ambient Temperature with Temperature (Ta) 0to +70°C
Power Applied -55t0 +125°C Supply Voltage (Vcc) +45Vto+55V
Supply Voltage to Ground Operating ranges define those limits between which the func-
Potential Continuous -05Vto+7.0V tionality of the device is guaranteed.

DC Voltage Applied to Outputs

for High Output State -05Vto+55V

DC Input Voltage -15Vtio +6.0V

Qutput Current, into Outputs 100 mA

DC Input Current -30 mAto +5.0 mA

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absoiute maxi-
mum ratings for extended periods may affect device reliability.

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vecc=45V loH = =15 mA 2.4 y
Vin= ViHor ViL | lon = —24 mA 2.0
Vou Output LOW Voltage Vec=45V  |loL =48 mA 0.5 \Y
ViN= ViHor ViL
ViH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage 2.0 \Y
for All Inputs (Note 1)
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage 0.8 \Y
for All Inputs (Note 1)
Vi Input Clamp Voltage Vec=45V,IN=-18 mA -1.2 \
VHysT | Input Hysteresis 200 mV
I Input LOW Current Vec=55V,Vn=04V -05| mA
IH Input HIGH Current Vec=55V,ViNn=27V 50 HA
li Input HIGH Current Vee=55V,Vn=55V 100 | pA
lozH Output Off-State Current Vece=55V,Vo=27V 50 HA
lozL (High Impedance) Vec=55V,Vo=04V -50 | pA
Isc Output Short-Circuit Current | Vec = 5.5 V, Vo = 0 V (Note 2) -75 |1 -250| mA
loFr Bus Leakage Current Vee=0V,Vour =29V 100 | pA
lcc Supply Current Vec =55V  [Outputs LOW 80
Outputs Outputs HIGH 55 mA
Unloaded Outputs Hi-Z 70
Notes:

1. Input thresholds are tested during DC parameter testing, and may be tested in combination with other DC parameters.
2. Not more than one output shorted at a time. Duration of the short-circuit test should not exceed one second.
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description Test Conditions* Min. | Max. | Unit
P | bata (D) to Output (Y) 8 | ns
tPHL 8 ns
CL = 50 pF
t J— 1 n
2 Output Enable Time OEto Yi Ry =500 Q S
tzu R2=500Q 12 ns
- 1 ns
thz Output Disable Time OE to Y; 0
tLz 10 ns

*See test circuit and waveforms (Chapter 2).
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Am29833A/Am29853A A

Parity Bus Transceivers

Devices

DISTINCTIVE CHARACTERISTICS

B High-speed bidirectional bus transceivers for
processor organized devices
— T-R delay = 6 ns typical
- Ri-Parity delay = 9 ns typical

B Error flag with open-collector output

W Generates odd parity for all-zero protection

N 200 mV minimum input hysteresis
(Commercial) on input data ports
B High drive capability:
— 48 mA Commercial loL

B Higher speed, lower power versions of the
Am29833 & Am29853

GENERAL DESCRIPTION

The Am29833A and Am29853A are high-performance
parity bus transceivers designed for two-way communi-
cations. Each device can be used as an 8-bit trans-
ceiver, as well as a 9-bit parity checker/generator. Inthe
transmit mode, data is read at the R port and output at
the T port with a parity bit. Inthe receive mode, data and
parity are read atthe T port, and the data is output at the
R port along with an ERR flag showing the result of the
parity test.

Inthe Am29833A, the error flag is clocked and stored in
a register which is read at the open-collector ERR out-
put. The CLRinputis usedto clear the error flag register.
Inthe Am29853A, 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 Am29853A and Am29833A, the par-
ity logic defaults to the transmit mode, so that the ERR
pin reflects the parity of the R port.

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.

Each of these devices is produced with AMD’s proprie-
tary IMOX™ bipolar process, and features typical propa-
gation delays of 6 ns, as well as high-capacitive drive
capability.

SIMPLIFIED BLOCK DIAGRAM

n B I_|$ H — - T

4
Controls [>> - . B3 Parity
Parity
I > ERR
07140-001A
Publication# 07140 Rev. D Amendment/0 IMOX is a trademark of Advanced Micro Devices, Inc.

Issue Date: December 1990
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BLOCK DIAGRAMS

Am29833A
Ri Ti
% L[> % &S
S ’_(_&II ?c K Parity
OET
o>
OER <
S
Dc 1 1s I
__::_D— MUX
£9
9-Bit
Parity Tree
%»_E‘J’ D
CLK P ERR
[_——-> CF;:LR 3,(:, Open Collector
CLR T
> 07140-002A
Am29853A
Ri I\ Ti
=, ’Z; b[/ ’Z; 3
SET \\l ?ﬁ —K Parity
s S D
OER 4
>
y L
Dc 18 18
_i>— MUX
49
9-Bit
Parity Tree
ERR

L—__D_——-‘Pﬂ

D]

()=

(@]
P
py)

Open Collector

07140-003A
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CONNECTION DIAGRAMS

(Top View)
Am29833A Am29853A
DIP DIP
oEr[ 1 240 vee OER[]1® ~ 24[] vee
Ro[] 2 2311 To Ro[]2 23] To
ri[]3 20T R [3 2T
R2 [] 4 21112 Ra [] 4 21[] T2
Rs[]s 20[1Ts Rs[]s 201 Ta
R« [ 6 191 14 R« [l 6 19[] Ta
Rs[] 7 18] Ts Rs[]7 18] Ts
Re [} 8 171 16 Re [] 8 171 7e
R o 1617 R7 ]9 16 ] 17
ErR [] 10 15 [] Parity ERRA [] 10 15 [] Parity
CcR ] 14 [] OET cr [ 1 14 [] OET
GND [ 12 13 [] cLK GaND [ 12 13 EN
07140-004A 07140-005A
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FUNCTION TABLE
Am29833A (Register Option)
Inputs Outputs
Sum of Sum of
H’s H’s
OET|OER| CLR | CLK | Ri | of Ri | Ti | (Ti+Parity) | Ri | Ti | Parity|ERR|Function

L H X X H ODD | NA NA NA| H L NA |Transmit mode:

L H X X H | EVEN | NA NA NA| H H NA |[transmits data from

L H X X L ODD | NA NA NA| L L NA |R portto T port,

L H X X L | EVEN | NA NA NA| L H NA |generating parity.
Receive path is
disabled.

H L H T NA| NA H oDD H [NA|] NA | H |Receive mode:

H L H T |NA| NA | H EVEN H INA| NA | L [transmits data from

H L H T NA NA L oDD L INA| NA | H |Tportto R port with

H L H T NA NA L EVEN L |NA NA L |parity test resulting in
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 zZ\|Z Z * |Bothtransmitting and

H H L X X X X X Z|Z 4 H [receiving paths are
disabled.

H H H T L OoDD | X X Z\|Z z H [Parity logic

H H H T H | EVEN | X X zZ |z z L |defaults to transmit

L L X X H ODD | NA NA NA | H H NA |mode. Forced-error

L L X X H | EVEN | NA NA NA | H L NA [checking.

L L X X L ODD | 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 * = Store the State of the Last i=01223,45,67
X = Don't Care Receive Cycle
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FUNCTION TABLE
Am29853A (Latch Option)

Inputs Outputs
Sum of Sum of
. H’s H’'s
OET | OER | CLR EN Ri | of Ri | Ti | (Ti+Parity) | Ri | Ti | Parity|ERR|Function

L H X X H ODD | NA NA NA | H L NA |Transmit mode:

L H X X H | EVEN | NA NA NA | H H NA |transmits data from

L H X X L ODD | NA NA NA| L L NA |R portto T port,

L H X X L | EVEN | NA NA NA| L H NA |generating parity.
Receive path is
disabied.

H L L L NA NA H obD H [NA| NA | H |Receive mode:

H L L L NA NA H EVEN H |NA NA L [transmits data from

H L L L NA NA L obD L [NA| NA | H |Tportto R port with

H L L L NA NA L EVEN L INA| NA L |parity test resulting in
error flag. Transmit
path is disabled.

H L H L NA NA H obD H [NA NA H |Receive mode:

H L H L NA | NA H EVEN H INA| NA | L |transmits data from

H L H L NA NA L obD L [NA| NA | H [Tportto R port,

H L H L NA NA L EVEN L |NA NA L |passes parity test
resulting in error flag.
Transmit path is
disabled.

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

X X L H X X X X X [NA| NA | H [Clearerrorflag latch.

H H H H X X X X Z\|Z z * |Bothtransmitting and

H H L H X X X X Z|Z z H |receiving paths are

H H X L L obD | X X Z |2z Z H |disabled. Parity logic

H H X L H | EVEN | X X Z |2z Z L |defaults to transmit
mode.

L L X X H ODD | NA NA NA| H H NA |Forced-error

L L X X H | EVEN | NA NA NA | H L NA |checking.

L L X X L ODD | 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 *= Store the State of the Last i =01,223,4,5,6,7
X = Don’t Care Receive Cycle
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TRUTH TABLES
Error Flag Output
Am29833A
Internal Outputs
Inputs to Device Pre-state Output
CLR CLK Point “P” ERRn1 ERR Function
H T H H H
H T X L L Sample (1's Capture)
H T L X L
L X X X H Clear
Note:
OET is HIGH and OER is LOW.
Am29853A
Internal Outputs
Inputs to Device Pre-state Output
EN CLR Point “P” ERRn-1 ERR Function
L L L X L
L L H X H Pass
L H L X L
L H X L L Sample (1’s Capture)
L H H H H
H L X X H Clear
H H X L L Store
H H X H H
Note:
OET is HIGH and OER is LOW.
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29833A
AM29853A P ¢C

L e. OPTIONAL PROCESSING

Blank = Standard processing

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

c. PACKAGE TYPE
P = 24-Pin (300-mil) Plastic DIP (PD3024)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29833A
Parity Transceiver, Register Option
Am29853A
Parity Transceiver, Latch Option

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be

AM29833A supported in volume for this device. Consult the lo-
AM29853A PC cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released

combinations, and to obtain additional data on
AMD’s standard military grade products.
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PIN DESCRIPTION

Am29833A/AmM29853A

OER

Output Enable Receive (Input, Active LOW)

When LOW in conjunction with OET HIGH, the devices
are in the Receive mode (Ri are outputs, Ti 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 (Ri are inputs, Ti and Parity are
outputs).

Ri

Receive Port (Input/Output, Three-State)

Ri are the 8-bit data inputs inthe Transmit mode, and the
outputs in the Receive mode.

Ti

Transmit Port (Input/Output, Three-State)

Ti 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 out-
put used to generate odd parity. In the Receive mode,
the Ti 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.

Am29833A Only

ERR

Error Flag (Output, Open Collector)

Inthe Receive mode, the parity of the Tibits 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.

Am29853A Only
ERR
Error Flag (Output, Open Collector)

Inthe Receive mode, the parity of the Tibits 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.

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 —65°C to +150°C Commercial (C) Devices
Ambient Temperature with Ambient Temperature (Ta)
Power Applied -55 to +125°C Supply Voltage (Vcc)

Supply Voltage to Ground

Potential Continuous —05Vto+7.0V tionality of the device is guaranteed.
DC Voltage Applied to Outputs For

High Qutput State -0.5Vto+55V

DC Input Voitage -1.5Vto+6.0V

DC Output Current, Into Outputs 100 mA

DC Input Current

OPERATING RANGES

-30 mAto +5.0 mA

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

0 to +70°C
+4.5t0 +55V

Operating ranges define those limits between which the func-

DC CHARACTERISTICS over operating range unless otherwise specified

Parameter
Symbol |Parameter Description Test Conditions Min.| Max.| Unit
VoH Output HIGH Voltage Vec=45V, loH = -15 mA 2.4 v
Except (ERR) ViN= VIHOr ViL loH = —24 mA 2.0
VoL Output LOW Voltage Vec =45V, ERR loL= 48 mA 05 \%
Vin=ViHor ViL | All Other | loL = 48 mA 0.5 \Y%
Outputs
ViH Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for 2.0 \"
all inputs (Note 1)
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for 0.8 \Y
all inputs (Note 1)
Vi Input Clamp Voltage Vec=45V,IN=-18 mA -1.2] V
VHysT Hysteresis for Inputs Ri, Ti 200 mV
iz i/O Port LOW Current Vec=55V,VN=0.4V -550] pA
I Input LOW Current Vee=55V,Vin=04V -0.5| mA
liH Input HIGH Current Vec=55V,Vn=27V 50 | pA
li Input HIGH Current Vece=55V,VN=55V 100 | pA
IzH 1/0 Port HIGH Current Vec=55V,Vn=27V 100 | pA
1zi I/0 Port HIGH Current Vec=55V,VNn=55V 150 | pA
Isc Output Short-Circuit Current | Vec = 5.5V, Vo = 0 V (Note 2) -75| -250] mA
loFF Bus Leakage Current Vec=0V,Vo=29V 100 | pA
Icc Power Supply Current Vee=55V Outputs LOW 180
Outputs Loaded Outputs HIGH 155 | mA
Outputs Hi-Z 170
Notes:

1. Input thresholds are tested during DC parameter testing, and may be tested in combination with other DC parameters.

2. Not more than one output shorted at a time. Duration of the short-circuit test should not exceed one second.

Am29833A/Am29853A
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description Test Conditions* Min. | Max. | Unit
tPLH Propagation Delay to Rito T, 10 ns
tPHL Tito Ri 10 ns
trLH 15 ns
- Propagation Delay Rito Parity 15 ns
tzH Output Enable Time OER, OET to Ri, Ti 12 ns
tzL and Parity 12 ns
tHz Output Disable Time OER, OET to Ri, Ti 12 ns
(4 and Parity 12 ns
ts Ti, Parity to CLK Setup Time (Note 1) CL =50 pF 12 ns
tH Ti, Parity to CLK Hold Time (Note 1) R1=500Q 0 ns
tReC Clear (CLR_#—) to CLK Setup Time R2=5000Q 15 ns
(Note 2)
tPwH HIGH 7 ns
— Clock Pulse Width (Note 1) Low 7 s
tewL Clear Pulse Width LOW 7 ns
tPHL Propagation Delay CLK to ERR (Note 1) | 12 ns
tPLH Propagation Delay CLR to ERR 16 ns
tPLH Propagation Delay Ti, Parity to ERR 22 ns
tPHL (PASS Mode Only) Am29853A 18 ns
tPLH - 15 ns
- Propagation Delay OER to Parity 5 s
*See test circuit and waveforms (Chapter 2).
Notes:

1. For Am29853A, replace CLK with EN.
2. Not applicable to Am29853A.
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High Performance Bus Interface Latches

'

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

W High speed parallel latches
— Noninverting transparent tep = 5.25 ns typ
- Inverting transparent trp = 6.0 ns typ

N Buffered common latch enable, clear and
preset input

B Three-state outputs glitch free during
power-up and down

B Outputs have Schottky clamp to ground

N 48 mA Commercial loL

B Low input/output capacitance

— 6 pF inputs (typical)

— 8 pF outputs (typical)

lox specified 2.0 Vand 2.4 V

24-pin 0.3” space saving package

Fully TTL compatible inputs and outputs
IMOX™ high performance |Mpianted OXide
isolated process

GENERAL DESCRIPTION

The Am29841/843 bus interface latches are designedto
eliminate the extra packages required to buffer existing
latches and provide extra data width for wider address/
data paths or buses carrying parity. The Am29841 is a
buffered, 10-bit wide version of the popular '373 func-
tion. The Am29843 is a 9-bit wide buffered latch with
Preset (PRE) and Clear (CLR) —ideal for parity bus inter-
facing in high performance systems.

All of the Am23800 high performance interface family is
designed for high capacitance load drive capability
while providing low capacitance bus loading at both in-
puts and outputs. All inputs are Schottky diode inputs,
and all outputs are designed for low capacitance bus
loading in the high impedance state.

BLOCK DIAGRAMS
Am29841

Do D1 D2 D3 D4

Ds De D7 Ds Do
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g @

Yo 1 Y2 Y3

—JLE Q| —LEG—I —LEQ MLEQH r{LEQ
Y

Ya Ys Ye Y7 Ys

01972-001A

Publication# 01972 Rev. D Amendment/0

Issue Date: December 1990

IMOX is a trademark of Advanced Micro Devices, Inc.
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BLOCK DIAGRAMS (Continued)
Am29843
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CONNECTION DIAGRAMS

Top View
Am29841 Am29843
DIP DIP
A N\ N
OE1E1' 24 1 vee CE[1°® 24]Vcc
Do [ 2 23] Yo Do [} 2 23l Yo
D1 []s 22 [ v D1 []s 221 v
2[4 2112 D2] 4 211 Y2
Da[s ZO]Ya Da[s 20:]Y3
D« s 19 Ya p«Os 19 Vs
ps [ 7 181 vs ps [} 7 18 Ys
Ds [ 8 17 ve Ds [] 8 17 Ye
oo 16 vz ! B 16 [ v
ps [} 10 1511 s ps [ 10 15[ vs
Do [} 11 14 vo otR ] 11 14 [] PRE
GND [} 12 13 LE GND [ 12 13 LE
01972-003A 01972-004A
LOGIC SYMBOLS
Am29841 Am29843
10-Bit Latch 9-Bit Latch
10 9
D —*—D D —#—D
5 10y —|>o—,«——9 Y
LE LE PRE CLR
LE ____—l LE Q I
OE PRE
01972-005A CLR
OE
01972-006A
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29841
AM29843 _ P C
. _|_—_ e. OPTIONAL PROCESSING
Blank = Standard processing
d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
c. PACKAGE TYPE
P= 24-Pin (300-mil) Plastic DIP (PD3024)
b. SPEED OPTION
Not Applicable
a. DEVICE NUMBER/DESCRIPTION
Am29841
10-Bit Noninverting Latch
Am29843
9-Bit Noninverting Latch
Valid Combinations Valid Combinations
AM29841 Valid Combinations list configurations planned to be
PC supported in volume for this device. Consult the lo-
AM29843 cal AMD sales office to confirm availability of specific

valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD’s standard military grade products.
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PIN DESCRIPTION

CLR

When CLR is LOW, the outputs are LOW if OE is LOW.
When CLR is HIGH, data can be entered into the latch.
Di

The latch data inputs.

LE

The latch enable input. The latches are transparent
when LE is HIGH. Input data is latched on the HIGH-to-
LOW transition.

Yi

The 3-state latch outputs.

OE

The output enable control. When OE is LOW, the out-

puts are enabled. When OE is HIGH, the outputs Yiare
in the high-impedance (off) state.

PRE

Preset line. When PRE is LOW, the outputs are HIGH if
OE is LOW. Preset overrides CLR.

FUNCTION TABLES
Am29841
Inputs Internal Outputs
OE LE Di Qi Yi Function
H X X X Z Hi-Z
H H L H VA Hi-Z
H H H L Z Hi-Z
H L X NC 4 Latched (Hi-Z)
L H L H L Transparent
L H H L H Transparent
L L X NC NC Latched
Am29843
Inputs Internal Outputs
CLR PRE OE LE Di Qi Yi Function
H H H X X X Z Hi-Z
H H H H L H Z Hi-Z
H H H H H L Z Hi-Z
H H H L X NC p4 Latched
(Hi-2)
H H L H L H L Transparent
H H L H H L H 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 L H Preset
L H H L X L 4 Latched
(Hi-Z)
H L H L X L Z Latched
(Hi-Z)
= HIGH
L = LOW
X = Dont Care
NC = No Change
Z = High Impedance
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied —55°C to +125°C
Supply Voltage to Ground

Potential Continuous -05Vto+7.0V
DC Voltage Applied to Outputs

for High Output State -0.5Vto+55V
DC Input Voltage -0.5Vto+55V
DC Output Current, Into Outputs 100 mA

DC Input Current -30 mA to +5.0 mA
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta) 0°C to +70°C

50V +10%
45Vto55V

Supply Voltage (Vcc)

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol | Parameter Description | Test Conditions Min. Max. | Unit
VoH Output HIGH Voltage Vcc=45V lon =-15 mA 2.4
ViN = ViHor ViL loH = —24 mA 2.0 v
VoL Output LOW Voltage Vcc=45V loL = 48 mA 0.5 \
ViNn=ViHor ViL
ViH Input HIGH Level Guaranteed input logical HIGH voltage 2.0 \
for all inputs
ViL Input LOW Level Guaranteed input logical LOW voltage 0.8 \
for all inputs
Vi Input Clamp Voltage Vec=45V,IIN=-18 mA -1.2 \'
I Input LOW Current Vee=55V,VNn=04V -1.0 | mA
lH Input HIGH Current Vee=55V,Vn=2.7V 50 pHA
1] Input HIGH Current Vec=55V,Vin=55V 1.0 mA
loz Output Off-State (Hi-Z) |[Vcc=55V Vo=04V -50 JA
Output Current Vo=24V 50
Isc Qutput Short Circuit Vec=5.5V -75 -250 | mA
Current (Note 1)
Icc Supply Current Vec=55V Over Temperature Range 120 mA
Outputs Open +70°C 110
Note:

1. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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SWITCHING CHARACTERISTICS (Ta = +25°C, Vcc = 5.0 V)

Parameter
Symbol Parameter Description Test Conditions (Note 1) Min. | Typ. | Max. | Unit
3.5 5.7 8 ns
il CL =50 pF
tPHL 3.5 6.2 8 ns
Data (Di) to Output Yi(LE = HIGH)
trLH 10 13 ns
CL =300 pF
tPHL 10 13 ns
i 2.0 -0.2 n
ts Data to LE Setup Time CL = 50 pF S
tH Data to LE Hold Time 25 0.7 ns
tPLH 8 10.5 ns
CL=50pF —
tPHL 7.5 10 ns
Latch Enable (LE) to Yi
tPLH 15 ns
CL =300 pF
tPHL 15 ns
tPLH Propagation Delay, Preset to Yi 6.5 9 ns
t Preset Recovery (PRE Time 7.3 12 ns
= very ( S DAL CL=50pF
tPHL Propagation Delay, Clear to Yi 15 18 ns
ts Clear Recovery (CLR _f") Time 7.8 12 ns
tPwH LE Pulse Width HIGH 25 ns
tpwL Preset Pulse Width LOW CL=50pF ns
tPwL Clear Pulse Width LOW ns
tzH 17 ns
CL =300 pF
tzu _ 21 ns
Output Enable Time OE {_to Vi
tzH 7.3 12 ns
CL=50pF
tzu 9.7 12 ns
tHz 10.4 14 ns
tz Cu = 50pF 4.7 11 ns
L Output Disable Time OE _f to Vi :
thz CL=5pF 3.4 8 ns
tz (Note 2) 38| 8 | ns
Notes:
1. See test circuit and waveforms (Chapter 2).
2. Not tested.
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol |Parameter Description " Test Conditions (Note 1) Min. | Max.| Unit
tPLH 3.5 9.5 ns
CL=50pF
tPHL 3.5 9.5 ns
Data (Di) to Output Yi (LE = HIGH)
tPLH 125 ns
CL =300 pF
tPHL 13 ns
ts Data to LE Setup Time 25 ns
CL=50pF
tH Data to LE Hold Time 25 ns
1
tPLH CL = 50 pF 2 ns
t 12 ns
A llatch Enable (LE) to Vi
t 16 n
P Ci =300 pF S
tPHL 16 ns
tPLH Propagation Delay, Preset to Yi 12 ns
ts Preset Recovery (PRE _f) Time c 14 ns
=50pF
tPHL Propagation Delay, Clear to Yi t P 21 ns
ts Clear Recovery (CLR_§") Time 14 ns
tPwH LE Pulse Width HIGH 6 ns
tPwL Preset Pulse Width LOW CL=50pF 8 ns
tpwL Clear Pulse Width LOW 8 ns
tzn c 20 ns
=300 pF
tzL o t P 23 ns
-y Output Enable Time OE "§_to Vi ” s
CL=50pF
tzL 14 ns
thHz 15 ns
CL=50pF
tLZ ~ .o~ [P ~= . 12 ns
Output Disabie Time OE_J toYi
tHz G, = 5bF 9 ns
L=
tz P 9 ns
Note:

1. See test circuit and waveforms (Chapter 2).
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INPUT/OUTPUT CURRENT INTERFACE CONDITIONS

Inputs Outputs
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Am29861A

High-Performance Bus Transceiver

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B High-speed symmetrical bidirectional
transceiver
— trp = 5 ns typical

B 200-mV minimum input hysteresis on input
data ports

B Three-state outputs glitch-free during power-up
and down

B loL: 48 mA commercial

M Higher speed, lower power version of the
Am29861

GENERAL DESCRIPTION

The AmM29861A Bus Transceiver provides high-
performance bus interface buffering for wide address/
data paths or buses carrying parity. The device is a
10-bit bidirectional transceiver. The device features
data inputs with 200—mV minimum input hysteresis to
provide improved noise immunity. The Am29861A is

produced with AMD’s proprietary IMOX bipolar process,
and features typical propagation delays of 5 ns.

Each member of the Am29800A Bus Interface Family is
designed to drive high-capacitive loads while providing

_low-capacitive bus loading at both the inputs and

outputs.
BLOCK DIAGRAM
To T T2 Ts Ta Ts Te T7 Ts To  OFR
Ro R1 R2 R3 Ra Rs Re Rz Rs Ro OET
07142-001A
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CONNECTION DIAGRAM

Top View
DIP
oer[j1° ™ 240 vee
Ro[]2 2311 1o
Ri[]3 2[] ™
R2[] 4 21] T2
rRsl]s 2001 T3
R[] 6 190 Ts
RsE 7 18] s
Rs [] 8 1700 16
R 0o 6] 17
Rs [] 10 151] T8
Ro [J 11 1411 1o
GND [] 12 13[] o7
07142-002A
LOGIC SYMBOLS
il
Ri —;4—0 l/ 0;@ Ti
d
oER | ) 07142-003A
FUNCTION TABLE
Inputs Outputs
OET | OER | Ri Ti Ri Ti 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 H N/A Receive
H H X X 4 p4 Hi-Z
H = HIGH L= LOW
Z = High Impedance X = Don't Care
N/A = Not Applicable
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ORDERING INFORMATION

Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is

formed by a combination of:

AM29861A

Device Number

Package Type

L Y-N- NI

{o
o

a. DEVICE NUMBER/DESCRIPTION
Am29861A
10-Bit Transceiver

Valid Combinations

AM29861A

| PC

. Temperature Range
Optional Processing

. TEMPERATURE RANGE

. Speed Option (if applicable)

OPTIONAL PROCESSING
Blank = Standard processing
B = Burn-in

C = Commercial (0 to +70°C)

. PACKAGE TYPE

P = 24-Pin Slim Plastic DIP (PD3024)

. SPEED OPTION

Not Applicable

Valid Combinations

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

cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD’s standard military grade products.

Am29861A
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PIN DESCRIPTION

Am29861A

OER

Output Enable-Receive (Input, Active LOW)

When LOW in conjunction with OET HIGH, the devices
are in the Receive mode (Ri are outputs, Ti are inputs).

OET
Output Enable-Transmit (Input, Active LOW)

When LOW in conjunction with OER HIGH, the devices
are in the Transmit mode (Ri are inputs, Ti are outputs).

Ri
Receive Port (Input/Output)

Ri are the 10-bit data inputs in the Transmit mode, and
the outputs in the Receive mode.

Ti
Transmit Port (Input/Output)

Ti are the 10-bit data outputs in the Transmit mode, and
the inputs in the Receive mode.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied —-55°C to +125°C
Supply Voltage to Ground Potential

Continuous -0.5Vto+7.0V
DC Voltage Applied to Output For

High Output State -05Vto+55V
DC Input Voltage -15Vto +6.0 V
DC Output Current, Into Outputs 100 mA

DC Input Current —-30 mAto +5.0 mA

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to absolute maxi-
mum ratings for extended periods may affect device reliability.

OPERATING RANGES
Commercial (C) Devices
Temperature (Ta)
Suppy Voltage (Vcc)

0to +70°C
+45Vto+55V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Parameter
Symbol Parameter Description | Test Conditions Min. Max. | Units
VoH Output HIGH Voltage Vcc =45V loH = -15 mA 2.4 \
VIN = ViH or ViL loH = —24 mA 2.0
VoL Output LOW Voltage Vec =45V loL = 48 MA 05 Vv
VIN = ViHor ViL
ViH Input HIGH Voltage Guaranteed input logical HIGH voltage 2.0 Y
for all inputs (Note 1)
Vie Input LOW Voltage Guaranteed input logical LOW 0.8 \Y
voltage for all inputs (Note 1)
Vi Input Clamp Voltage Vec =45V, In=-18 mA -1.2 \"
VHYST Input Hysteresis 200 mV
e Input LOW Current Vec=55V,Vn=04V -0.5 mA
liH Input HIGH Current Vec=55V,Vn=27V 50 A
li Input HIGH Current Vece=55V,Vn=55V 100 HA
IzL 1/0 Port LOW Current Vece=55V,Vin=04V -550 HA
Iz 1/0 Port HIGH Current Vec=55V,Vin=2.7V 100 LA
11 I/0 Port HIGH Current Vec=55V,Vin=55V 150 UA
Isc Output Short-Circuit Vee =5.5V, Vout = 0 V (Note 2) -75 —-250 mA
Current
loFF Bus Leakage Current Vec=0V,Vour=29V 100 LA
Vec=55V Outputs LOW 140
lcc Supply Current Outputs Unloaded Outputs HIGH 115 mA
Outputs Hi-Z 130

Notes:

1. Input thresholds are tested during DC parameter testing, and may be tested in combination with other DC parameters.
2. Not more than one output shorted at a time. Duration of short-circuit test should not exceed one second
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Parameter
Symbol Parameter Description Test Conditions* Min | Max | Unit
tpLH Propagation Delay from 8 ns
trHL Rito Tior Tito Ri 8 ns
tzH Output Enable Time OET to CL=50pF 11 ns
tz Tior OER to Ri R1 =500 Q 12 ns
thz Output Disable Time OET to R2=500Q 10 ns
Lz Tior OER to Ri 10 ns

* See Test Circuit and Waveforms. (Chapter 2)

Am29861A
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Am29863

High Performance Bus Transceiver

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

M High-speed symmetrical bidirectional
transceiver
— Noninverting trp = 5.0 ns typ
— Inverting trp = 4.5 ns typ

B 200 mV minimum input hysteresis on input data
ports

B Three-state outputs glitch-free during
power-up and -down

W Outputs have Schottky clamp to ground

48 mA commercial loL

Low input/output capacitance

lon specified 2.0 Vand 2.4 V

24-pin 0.3” space saving package

Fully TTL compatible inputs and outputs

IMOX™ high performance IMplanted OXide
isolated process

GENERAL DESCRIPTION

The Am29863 bus transceiver provides high perform-
ance bus interface buffering for wide data/address
paths or buses carrying parity. The Am29863 is a 9-bit
transceiver with NOR-ed output enables for maximum
control flexibility. All transceiver data inputs have
200 mV minimum input hysteresis to provide improved
noise rejection.

All of the Am29800 high performance interface family
are designed for high capacitance load drive capability
while providing low capacitance bus loading at both in-
puts and outputs. All inputs are Schottky diode inputs,
and all outputs are designed for low capacitance bus
loading in the high impedance state.

IMOX is a trademark of Advanced Micro Devices, Inc.
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BLOCK DIAGRAM
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CONNECTION DIAGRAM
Top View

DIP

OERi [}1® 24 [] vee
Ro [] 2 23] To
Ri []3 2T
Re [] 4 21[] T2
R3 [ 5 20 ;]Ts
Ra [} 6 191 Ta
Rs [] 7 18 Ts
Rs [] s 170 Ts
R7 [} o 16 T7
Rs [] 10 15[ Te

OFRe [ 11 14 [] OET

GND [} 12 13 [] OETH

LOGIC SYMBOL
OET4

9-Bit Transceiver

Am29863
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ORDERING INFORMATION
Standard Products

AMD standard 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

AM29863 P C

—E— e. OPTIONAL PROCESSING

Blank = Standard processing

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

c. PACKAGE TYPE
P= 24-Pin Plastic DIP (PD3024)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am29863
9-Bit Bus Transceiver

Valid Combinations Valid Combinations
Valid Combinations list configurations planned to be
AM29863 l PC supported in volume for this device. Consult the lo-
cal AMD sales office to confirm availability of specific
valid combinations or to check on newly released
combinations, and to obtain additional data on
AMD'’s standard military grade products.
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PIN DESCRIPTION
OERi

When both are LOW in conjunction with any OETi HIGH
indicates the RECEIVE mode.

OETi

When both are LOW in conjunction with any OERi HIGH
indicates the TRANSMIT mode.

Ri

9-bit RECEIVE input/output.

Ti

9-bit TRANSMIT input/output.

FUNCTION TABLE
Inputs Outputs

OET:| OET2 | OER:1 | OER: Ri Ti Ri Ti 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 Z Hi-Z
X H X H X X Z V4 Hi-Z
= HIGH
= LOW

High Impedance

X N ™ T
[

= Don't Care
N/A = Not Applicable
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature —65°C to +150°C
Ambient Temperature with

Power Applied ~55°C to +125°C
Supply Voltage to Ground

Potential Continuous -05Vto+7.0V
DC Voltage Applied to Output

for High Output State -05Vto+55V
DC Input Voltage -05Vto+55V
DC Output Current, Into Outputs 100 mA

DC Input Current -30 mAto +5.0 mA
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)
Supply Voltage (Vcc)

0 to +70°C
50V +10%
+45Vto+55V

Operating ranges define those limits between which the fun-
tionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description | Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vec=45V loH =—-15 mA 2.4 Vv
ViIN=VHorViL | loH=-24 mA 2.0 Vv
Vo Output LOW Voltage Vcc=45V loL =48 mA 0.5 Vv
ViN=ViHor ViL
ViH Input HIGH Level Guaranteed input logical HIGH voltage 2.0 Vv
for all inputs
Vi Input LOW Level Guaranteed input logical LOW voltage 0.8 \"
for all inputs
Vi Input Clamp Votlage Vcc=45V, INn=-18 mA -12| V
VHysT Input Hysteresis Tested output is connected to AC load test circuit| 200 mv
e Input LOW Current Vec=55V,Vn=0.4V -1.0 | mA
liH Input HIGH Current Vec=55V,Vn=27V 50 HA
l Input HIGH Current Vec=55V,VNn55V 1.0 | mA
lozH Output Off-State Vec=55V,Vo=24V 50 A
Output Current (Hi-2)
lozL Output Off-State Vec=55V,Vo=04V -1.0 | mA
Output Current (Hi-2)
Isc Output Short Circuit Vee=55V -75 | =250 | mA
Current
lcc Supply Current Vec=55V Over Temperature Range 160 mA
Outputs Open +70°C 150
Am29863 5-69



AMD n

SWITCHING CHARACTERISTICS (Ta = +25°C, Vcc = 5.0 V)

Parameter
Symbol Parameter Description Test Conditions* Min. Typ. Max. | Unit
tPLH 4.8 6.0 ns
CL=50pF
tPHL Propagation Delay from 5.2 62 | ns
tPLH Rito Tior Tito Ri 8 11 ns
tPHL Ci =300 pF 11 14 | ns
tz1 6.5 12 ns
N CL=50pF
tzL Output Enable Time OET to Ti P 9.5 12 | ns
tzn and OERto Ri 11 17 ns
tzL CuL =300 pF 17 21 ns
tHz 3.5 8.0 ns
I CL=5pF
Lz Output Disable Time OET to Ti L=5p 35 80 | ns
thz and OERto Ri 11.2 16 ns
iz CL =50 pF 45 90 | ns

SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified

Parameter
Symbol Parameter Description Test Conditions* Min. | Max.| Unit
tPLH CL=50pF 8 ns
tPHL Propagation Delay from 8 ns
tPLH Rito Tior Tito Ri 15 ns
CL =300 pF
tPHL 15 ns
tzn 15 ns
CL=50pF
tzL Output Enable Time OET to Tior 15 ns
tzH OERto Ri 20 ns
CL =300 pF
tzL 23 ns
t
HZ CL=5pF 9 ns
tLz Output Disable Time OET to Ti or 9 ns
thz OERto Ri 17 ns
CL=50pF
tLz 12 ns

*See Test Circuit and Waveforms (Chapter 2).
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Packaging-Physical Dimensions

PD3024

24-Pin 300-mil Plastic SKINNYDIP .. ........ ... .. ... ... ... ....... 6-3
CD3024

24-Pin 300-mil Ceramic SKINNYDIP . ... ... .. ... . ... ... ... ...... 6-4
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28-Pin Plastic Leaded ChipCarrier . ......... ... ... .. ... .......... 6-4
SO 024

24-Pin Plastic Small Outline Package . .............................. 6-5
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Bus Interface Products

PD3024
24-Pin 300-mil Plastic SKINNYDIP

_ 1.150 _
I‘ 1270 >
:240
1 280
o Y

.300
015 325

120
.200

JI
1
OIO
1O
[$;14¢2)

T — e 014 330
e 430
160

00
022 o™ [ 07089F-002
BC 4
12/10/90 cd

Note:
For reference only. All dimensions measured in inches. BSC is an ANSI standard for Basic Space Centering.
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CD3024
24-Pin 300-mil Ceramic SKINNYDIP
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SO 024

24-Pin Plastic Small Outline Package

Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ‘—{

2914 .3940
.2992 .4190

045
.055

T

093108
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APPENDIX A ﬂ

Behavorial Simulation Models From
Logic Automation, Inc.

Fast and Accurate

Extensive Usage and Timing Checks
Over 5000 Devices Supported
Compatible with Leading Simulators

SmartModel Windows™, a System Emulation Capability for Viewing and
Changing Register Contents

SmartModels™ are behavioral language-simulation models with built-in expert assistance,
used for board- and system-level simulation. Models of thousands of devices are available
ranging from complex microprocessors to memories, PLDs, and TTL logic. Simulation pro-
vides several benefits to the user including faster design time, lower prototype costs, and
higher quality product.

SmartModels increase designer productivity with extensive messages including usage
checks and timing checks. The SmartModel usage checks look for undefined interrupts,
uninitialized registers, illegal conditions—any misuse of the component that is likely to slow
or stall the design process. These are reported as thoroughly as possible, pin-pointing the
error by documenting the design sheet, part instance, pin name, and the time of occurrence,
so the error can be eliminated immediately.

SmartModel timing checks look for violations of timing specifications like set-up, hold, and
recovery. Messages cite the required specification as well as the violation, along with the pin
location and simulation time. The result is that the designer need not interrupt the system
verification to search component data books for specifications. The necessary data is right
there, built into the simulation models.

High Performance Bus Interface devices supported include:

B Am29821, Am29823, Am29825, Am29827, Am29828, Am29841

B Am29818A, Am29827A, Am29833A, Am29853A, Am29861A

& AmMZ25C818A, Am23C821A, Am29C823A, Am23C827A, Am23C828A

B Am29C833A, Am29841A, Am29C843A, Am29C853A, Am29C861A, Am29C863A
Multiple Bus Exchange devices supported include (for product information see MBE
Handbook, PID 10315B):

B Am29C982

B Am29C983, Am29C983A

MW Am29C985

Dynamic Memory Management devices supported include (for product information
see Dynamic Memory Design Data Book/Hand Book, PID 11580A):

H Am29C668, Am29C668-1, Am29C676

B Am29C660, Am29C660A, Am29C660B, Am29C660C, Am29C660D, Am29C660E

B Am29C60, Am29C60-1, Am29C60A
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Bus Interface Products

Host Systems supported now include:

Mentor Graphics

Valid Logic

Gateway Design Automation
HHB Systems

Vantage

Hewlett Packard

AT&T (proprietary)
GENRAD

Cadence Design Systems
Racal-Redac

Host Systems under development include:

m DAZIX

B Teradyne

m Viewlogic

| Silicon Compiler Systems

Thefollowing factory contacts at Logic Automation may be contacted for price and availability
information:

Corporate Headquarters:

Logic Automation Incorporated

19500 NW Gibbs Drive

P.O. Box 310

Beaverton, OR 97075

Phone: (503) 690-6900

FAX: (503) 690-6906

Electronic Bulletin Board: (503) 690-6907

European Sales Office:

Logic Automation (Europe), Ltd.
Jeff Dean

Stratfield House

265 High Street

Crowthorne

Berkshire, RG117AH

United Kingdom

Phone: (0) 344 778822

FAX: (0) 344 775703

Japan:

Logic Automation

KSP R&D C-4F

100-1 Sakado
Takatsu-Ku, Kawasaki-shi
Kangawa Pref, 213 Japan
Phone: (044) 812-7420
FAX: (044) 812-7421
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Electronic Design Automation Tools [

From OrCAD Systems Corporation

With today’s complex designs, the efficiency of Electronic Design Automation products is
more than important, it’s vital. Your company doesn't have the time or resources to redraw
schematics, revise part lists and netlists using bad tools. For this reason, AMD has devel-
oped OrCAD™ models of our most popular High Performance Bus Interface, Multiple Bus
Exchange and Dynamic Memory Management products.

OrCAD is the world’s largest volume producer of Electronic Design Automation tools. Or-
CAD/STD iii is quick and easy to iearn. intuitive pop-up menus and quick keyboard com-
mands let you start designing immediately. Work in OrCAD/SDT lil flows logically in a pro-
gression of steps mirroring your own intuitive approach to design.

OrCAD/STD lilincludes everything you need to handle the most complex design challenges
on your PC. In the package are powerful ways to automate:

Bill of materials/parts list generation
Electrical Rules Checking

Forward and backward annotation
Cross reference

Netlist generation

High Performance Bus Interface devices supported include:

B Am29821, Am29823, Am29825, Am29827, Am29828, Am29841

M Am29818A, Am29827A, Am29833A, Am29853A, Am29861A

W Am29C818A, Am29C821A, Am29C823A, Am29C827A, Am29C828A

B Am29C833A, Am29C841A, Am29C843A, Am29C853A, Am29C861A, Am29C863A

Multiple Bus Exchange devices supported include (for product information see MBE
Handbook, PID10315B):

®m Am29C982
B Am29C983, Am29C983A
= Am29C985

Dynamic Memory Management devices supported include (for product information
see Dynamic Memory Design Data Book/Hand Book, PID 11580A):

B Am29C668, Am29C668-1, Am29C676
B Am29C660, Am29C660A, Am29C660B, Am29C660C, Am29C660D, Am29C660E
B Am29C60, Am29C60-1, Am29C60A

OrCAD models of AMD products are available by contacting OrCAD or by logging onto
AMD’s bulletin board system. To log onto AMD’s bulletin board system via modem, please
dial one of the following numbers:

(408) 744-4659 or (408) 744-4346




Bus Interface Products

For OrCAD software or model availability information, please contact OrCAD at the following
address:

Corporate Headquarters:

OrCAD Systems Corporation

3175 N.W. Aloclek Drive

Hillsboro, Oregon 97124

Phone: (503) 690-9881

FAX: (503) 690-9891

Electronic Bulletin Board: (503) 690-9791
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-.(305) 776-2001
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Columbus (Westerville)...
Dayton...
OREGON ..
PENNSYLVANIA..
SOUTH CAROLINA ...

TEXA
Austin (512) 346-7830
Dallas . .(214) 934-9099
Houston. . 713; 785-9001
AH EB 264-2900
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" North American Representatives______
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:.Sﬁwge, uebec - VITEL ELECTRONICS......... (514) 636-5951

ILLIIN'I(')ESMOUNTAIN TECH MKTG, INC .......... (208) 888-6071

lN[;ilEARTLAND TECH MKTG, INC ......cccoccueeee (312) 577-9222
Huntington - ELECTRONIC MARKETING
CONSULTANTS, INC......ccciiiiiiiniiieiirne (317) 921-3450
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MISSOURI
NELOREﬁz SALES ... ...(314) 997-4558
5\1( S ...(402) 475-4660
SO (505) 293-8555
NEW YORK
East Syracu NYCOM INC (315) 437-8343

Woodbu COM NENT
...(516) 364-8020

HI

Centerville — DOLFUSS ROOT & CO ...(513) 433-6776

Columbus — DOLFUSS ROOT & CO .............(614) 885-4844

Strongsville - DOLFUSS ROOT & CO ..........(216) 899-9370
OREGON

ELECTRA TECHNICAL SALES, INC ............. (503) 643-5074
PENNSYLVANIA

RUSSELL F. CLARK CO.,INC. ... ...(412) 242-9500
PUERTO RICO

JAPAN, COMP REP ASSOC, INC .. ...(809) 746-6550
ASUGH ..o TEL ... ..462-29-8460 UTAH, Rz MARKETING ...(801) 595-0631
FAX ..462-29-8458 WASHINGTON
Kanagawa .................... TEL ..462-47-2911 ELECTRA TECHNICAL SALES........ccccoouunnnne. (206) 821-7442
FAX ..462-47-1729 WISCONSIN
TokyO ..o TEL.... -..(03) 346-7550 HEARTLAND TECH MKTG, INC .......ccoeoeeee. (414) 792-0920

Advanced Micro Devices reserves the right to make changes in its product without notice in order to improve design or performance characteristics. The performance
characteristics listed in this document are guaranteed by specific tests, guard banding, design and other practices common to the industry. For specific testing details,
contact your local AMD sales representative. The company assumes no responsibility for the use of any circuits described herein.

Tel: (408) 732-2400 « TWX: 910-339-9280 « TELEX: 34-6306 * TOLL FREE: (800) 538-8450
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