Am2930

Program Control Unit

DISTINCT{VE CHARACTERISTICS

® Powerful, 4-bit slice address controller for memories
Useful with both main memory and microprogram mem-
ory
Expandable to generate any address length

® Executes 32 instructions
Capable of executing branch and subroutine call
and return

o Twelve different relative address instructions
Including JUMP-TO-SUBROUTINE relative and RE-
TURN-FROM-SUBROUTINE relative

® Built-in condition code input
Sixteen instructions are dependent on external con-
dition control

e Seventeen-level push/pop stack
On-chip storage of subroutine return addresses
nested up to 17 levels deep

e Separate incrementer for program counter
A relative address may be computed and PC may
be incremented by one on a single cycle

GENERAL DESCRIPTION

The Am2930 is a four-bit wide Program Control Unit
intended to perform machine level addressing functions,
although the device can also be used as a microprogram
sequencer. Four Am2930's may be interconnected to
generate a 16-bit address (64K words). The Am2930
contains a program counter, a subroutine stack, an auxiliary
register, and a full adder for computing relative addresses.

The Am2930 performs five types of instructions. These are:
1) Unconditional Fetch; 2) Conditional Jump; 3) Conditional
Jump-to-Subroutine; 4) Conditional Return-from-Subrou-
tine; and 5) Miscellaneous Instructions.

There are four sources of data for the adder which
generates the Address outputs (Yo-Y3). These are: 1) the
Program Counter (PC); 2) the Stack (S); 3) the auxiliary
Register (R); and 4) the Direct inputs (D). Under control of
the tnstruction inputs (lg—l4), the multiplexers at the adder
inputs allow various combinations of these terms to be
generated at the three-state Y address outputs. The
instruction lines also control the updating of the program
counter and the auxiliary register. A condition code input is
provided for conditional instructions.
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Am2930

CONNECTION DIAGRAM
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DIE SIZE: 0.133" x 0.200"
Pad numbers correspond to DIP pinout

AMD products are available in several package:
Device number, speed option (if applicable),

ORDERING INFORMATION
s and operating ranges. The order number is formed by a combination of the following:
package type, operating range and screening option (if desired).

Am2930 D C B

L screening Option
B - Burn-in

C - Commercial (0°C to +70°C)
M - Military (~55°C to +125°C)
Package
D- 28-pin CERDIP
F - 28-pin flatpak
L - 28-pin leadiess chip carrier
X - Dice

Device type

Program Control Unit

Blank - Standard processing

Temperature (See Operating Range)

Valid Combinations
DC, DCB, DMB
FMB
Am2930 LC, LMB
XC, XM

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

Chip-Pak is & trademark of Advanced Micro Devices, Inc.
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PIN DESCRIPTION

Pin No.{Name 1/0 | Description
lo-4 The five Instruction control lines to the Am2930, used to establish data paths and enable internat registers.
22 TEN | The Instruction Enable Input, used to enable and disable internal registers. When IEN is LOW, all internal
registers are under control of the Instruction inputs. When fEN is HIGH, alt internai registers except R are
inhibited from changing state. R is controlled by the RE input. The TEN input does not affect the combinatorial
data paths and the outputs established by the Instruction inputs.
23 [ele] ] The Condition Code input determines whether or not a canditionat instruction (Instructions 16-31) is performed.
It GC is LOW, the conditional instruction is executed. Iif CG is HIGH, Fetch PC (Instruction 1) is executed. The
TC input may be either HIGH or LOW for unconditional instructions (Instructions 0-15).
21 RE | The Register Enable input for the Auxiliary Register (R). A LOW on RE causes the Auxiliary Register (R) to be
loaded from the D inputs unless Instruction 8 or 9 is being executed and IEN is LOW.
7 Cn | The carry-in to the Full Adder. .
13 Cn+4 o] The carry-out of the Full Adder.
16,12 P.G O | The carry generate and propagate outputs of the Full Adder.
4 Gi | The carry-in to the program counter incrementer.
8 Ci+a (o] The carry-out of the program counter incrementer.
Yo-3 (o} The four address outputs of the Am2930. These are three-siate output lines. When enabled, they display the
outputs of the Full Adder.
5 OF | Output Enable. When OF is HIGH, the Y outputs are OFF (high-impedance); when OE is LOW, the Y outputs
are active (HIGH or LOW).
Do.a | The four Direct inputs which are used as inputs to the Auxiliary Register, the RAM, and the Full Adder, under
instruction control.
3 Empty O | The Empty output is LOW when the Stack is empty.
2 Full o] The Full output is LOW when the LIFO stack is full - during and after the 17th .push operation.
15 CP | The clock input to the Am2930. All internal registers (R, SP, PC) and the RAM are updated on the LOW-to-
HIGH transition of the ciock input.
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Am2930

ARCHITECTURE OF THE Am2930

The Am2930 is a bipolar Program Control Unit intended for
use in high-speed microprocessor applications. The device is
a cascadable, four-bit slice such that three devices allow
addressing of up to 4K words of memoery and four devices
allow addressing of up to 64K words of memory.

As shown in the Block Diagram, the device consists of
the foliowing:
1. A full adder with input multiplexers
2. A Program Counter Register with an incrementer and
an input multiplexer
3. A 17 x4 Last-In, First-Out (LIFO) stack consisting of
an input multiplexer, a 17 x4 RAM, and a Stack
Pointer
4. An auxiliary register with an input multiplexer
5. An instruction decoder
6. Four 3-state output buffers on the address outpuis

The following paragraphs describe each of these blocks in
detail.

Full Adder

The Full Adder is a binary device with full lookahead carry
logic for high-speed addition and provision is made for further
lookahead by including both carry propagate (P) and carry
generate (G) outputs. In slower systems, the carry output
(Cn + 4) can be connected to the next higher Cp, to provide
ripple block arithmetic. The carry input to the adder (Cp) is
internally inhibited during those instructions which do not
require an addition to be performed. For these instructions, the
data is passed directly through the adder, independent of the
state of Cp.

The multiplexers at the A and B inputs of the adder are
controlled by the Instruction decoder which selects the appro-
priate adder inputs for the selected instruction.

Program Counter

The program counter consists of a register preceded by an
incrementer. The Program Counter Register (PC) is a four-bit,
edge-triggered, D-type register which is loaded from the
incrementer output on the LOW-to-HIGH transition of the
clock input (CP) at the end of every instruction.

The incrementer utilizes full lookahead logic for high speed.
For cascading devices, the carry output of the incrementer
(Ci + 4) is connected to the incrementer carry input (Gj) of the
next higher device. The output of the incrementer, which is
loaded into the PC, is equal to the incrementer input plus G;.
Therefore, it is possible to control the entire cascaded
incrementer from the C; input of the least significant device; a
LOW on the G; input of the least significant device will simply
pass the data from the multiplexer output to the inputs of PC; a
HIGH will cause the outputs of the multiplexer to be increment-
ed before they are loaded into PC. During three instructions
(unconditional Hold and conditional Hold and Suspend when
the CC input is LOW), the G input is internally inhibited;
therefore, data is passed from the multiplexer output to the PC
without incrementing. The multiplexer selects the input to the
incrementer from either PC or the output of the Full Adder,
depending upon the instruction being executed. During the
Jump, Jump-to-Subroutine, and Return instructions, the muiti-
plexer chooses the Full Adder outputs as the input to the
incrementer if the TC input is LOW. The Full Adder output is

also selected for the Reset instruction. For all other instruc-
tions, the PC is selected as the input to the incrementer.

17 x 4 LIFO Stack

The 17 x 4 LIFO stack consists of a multiplexer, a 17 x 4 RAM,
and a Stack Pointer (SP) which address the words in the RAM.

The SP always points to the last word written into the RAM
(Top of the Stack). The Top of the Stack (S) is available at the
output of the RAM.

Data is pushed onto the Top of the Stack from either D or PC.
It is written into memory location SP+ 1. The SP is increment-
ed on the LOW-to-HIGH clock transition at the end of the
cycle so that it still points to the last data written into the RAM.

For a Pop operation, the contents of the RAM are not
changed, but the SP is decremented at the end of the cycle so
that it then points to the new Top of the Stack.

The SP is an up/down counter which changes state on the
LOW-to-HIGH transition of the Clock input. It is internally
prevented from incrementing when the stack is full and from
decrementing when the Stack is empty. When the Stack is full,
the RAM write circuitry is also inhibited.

The active LOW Empty output (EMPTY) is LOW when the
stack is empty {after the Reset instruction and after the last
word has been Popped from the stack); the active LOW Full
output (FULL) is LOW either when the stack is full or when the
current instruction being executed will fill the stack (during and
after the 17th Push).

Auxiliary Register (R)

The Auxiliary Register (R) can be loaded from either the Direct
inputs (D) or the output of the Full Adder. It is loaded on the
LOW-to-HIGH transition of the clock input (CP) if the Register
Enable input (RE) is LOW or if the Instruction inputs call for it
to be loaded. When RE is LOW, R is loaded from the D inputs
unless the Instruction dictates that R be loaded from the
output of the Full Adder.

Instruction Decoder

The Instruction Decoder generates the signals necessary to
establish the data paths and to enable the loading of the PC,
R, SP, and RAM.

For unconditional instructions, the TC input is not utilized; it
may be either HIGH or LOW. For conditional instructions, if CC
is LOW, the condition is met and the conditional operation is
performed; if CC is HIGH, a Fetch PC is performed.

Output Buffers

The Address outputs (Yg-Y3) are three-state drivers which
may be disabled either under Instruction control or by a HIGH
on the Output Enable input (OE). Disabling the Y outputs does
not affect the execution of instructions inside the Am2930.

Instruction Enable

When HIGH, the Instruction Enable input (IEN) forces PC and
SP into the hold mode and disables the write circuitry to the
RAM. The auxiliary register (R) is under control of the RE input
when TEN is HIGH, independent of the state of the Instruction
inputs. The JEN input does not affect the combinatorial data
paths or Y outputs in the Am2930. The data paths are
selected by the Instruction and CC inputs and are not affected
by TEN.
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Am2930 INSTRUCTION SET

The Am2930 Instruction set can be divided into five types of
instructions. These are:

& Unconditional Fetches

Cenditional Jumps

Conditional Jumps-to-Subroutine

Conditional Returns-from-Subroutine

Miscellaneous Instructions

The following paragraphs describe each of these types in
detail.

Unconditional Fetches

As can be seen from Table 1, there are nine unconditional
Fetch instructions (Instructions 1-9). Under control of the
Instruction inputs, the desired value is placed at the Y autputs.
For all Felch instructions, PC is incremented if Cj of the least
significant device is HIGH. For Instructions 1 through 7, the
auxiliary register is under control of the RE input. For Instruc-
tions 8 and 9, R is loaded with PC and R + D, respectively. The
RAM and Stack Pointer are not changed during a Fetch
instruction.

Conditional Jumps

There are six conditional Jump instructions (Instructions 16
through 21). Under control of the Instruction inputs, the
desired value is placed at the Y outputs. Additionally, the value
is incremented if C; of the least significant device is HIGH and
loaded into PC. During these instructions, R is controlled by
RE. The RAM and Stack Pointer are not changed during these
instructions. The above operations are performed if the CcC
input is LOW; if CC is HIGH, a Fetch PC operation is
performed.

Conditional Jumps-to-Subroutine

There are six conditional Jump-to-Subroutine instructions
(Instructions 22 through 27). Under control of the Instruction
inputs, the desired value is placed on the Y outputs. On the
rising edge of the clock the value is incremented* and loaded
into PC; PC is loaded into the RAM at location SP + 1, and SP
is incremented.

As with Conditional Jump Instructions, R is controlied by RE
and whether the Jump-to-Subroutine or Fetch PC is performed
depends upon the state of the CT input.

Conditional Returns-from-Subroutine

There are two conditional Return-from-Subroutine instructions
(Instructions 28 and 29). Under control of the instruction
inputs, either S or S + D is placed at the Y outputs. Additional-
ly, the selected value is incremented” and loaded into PC and
SP is decremented at the end of the cycle (on the rising edge
of the clock).

*If C; of the least significant device is HIGH.

As with the Condition Jump and Jump-to-Subroutine Instruc-
tions, R is controlled by RE and whether the Return-from-
Subroutine or Fetch PC is performed depends upon the state
of the CC input.

Miscellaneous Instructions

Each of the nine miscellaneous instructions is described
individually.

Reset (Instruction 0)

The Reset instruction forces the Y outputs to zero, loads either
zero or one into PC, depending upon the C; input of the least
significant device, and resets SP. The RAM is unchanged and
R is controlled by RE.

Load R (Instruction 10)

This instruction loads the data on the D inputs into R. PC is
either incremented or held depending upon C; of the least
significant device. The SP and RAM are not changed.

Push PC (Instruction 11)

This instruction is the same as Fetch PC except that PC is
loaded into RAM and SP is incremented at the end of the
cycle; i.e., the current PC is Pushed onto the stack.

Push D (Instruction 12)

This instruction is the same as Fetch PC except that D is
loaded inta the RAM and SP is incremented at the end of the
cycle; i.e., external data is Pushed onto the stack.

Pop $ (Instruction 13)

This instruction places the Top of the Stack (S) at the Y
outputs and decrements SP at the end of the cycle. The PC is
incremented if the C; input of the least significant device is
HIGH. R is controlied by RE.

Pop PC (Instruction 14)

This instruction is the same as Fetch PC except SP is
decremented at the end of the cycle, causing the data at the
top of the stack to be lost.

Hold (Instruction 15)

This instruction places PC at the Y outputs and inhibits any
change in PC, SP, and RAM. R is controlled by RE.

Conditional Hold (Instruction 30)

Thiiinstruction is the same as Hold except CC must be LOW.
If CC is HIGH, the Fetch PC instruction is performed.

Suspend (Instruction 31)

The Suspend instruction is the same as the Conditional Hold
instruction except tlﬁY outputs are forced into the high-
impedance state if CC is LOW.
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Am2930

TABLE | - Am2930 INSTRUCTION SET

Next State (after CP _I ) (Note 3)
R
Mne- | Instruction
monic| Number [l I3 I2 31 lp CC (El Instruction Yo-Ys PC RE=L RE=H RAM sP
X X X X X X H [Instruction Note 1 - D - - -
Disable
PRST 0 LLLLL X L |RESET Q" 0" + G D - - Reset
FPG 1 LLLLH X L |FETCHPC PC PC +C; D - -
FR 2 LLLHL X L |FETCHR R PC +C; D - - -
FD 3 LLLHH X L |FETCHD D PC +C; o] - - -
FRD 4 LLHLL X L [FETCHR+D P+D+Cp PC +C; D - - -
FPD 5 LLHLH X L |FETCH PC+D PC+D +Cp PC +C; D - - -
FPR 6 LLHHL X L |FETCHPC+R PC+R+Cp PC +C; D - - -
FSD 7 LLHHH X L |FETCH S+D S+D+Cpq PC + G D - - -
FPLR 8 LHLLL X L|FETCHPC -~ R |PC PC + C; PC PC - -
FRDR 9 LHLLH X LI{FETCHR+D - R[R+D+Cn PC +Cj R+D+Cn|R+D+Cp - -
PLDR 10 LHLHL X L |LOADR PC PC+C; D D - -
PSHP 1 LHLHH X L |PUSHPC PC PC + G D - PC-Loc SP+1 |SP +1
PSHD 12 LHHLL X L {PUSHD PC PC+C; D - D-loc SP+1 |SP+1
POPS 13 LHHLH X L|POPS S PC+C;i D - - SP-1
POPP 14 LHHHL X L [POPPC PC PC +C; D - - SP-1
PHLD 15 LHHHH X L [HOLD PC - o] - - -
16-31 HX XXX H L [FAIL COND'L PC PC+Gj D - - -
TEST (FETCH PC)
JMPR 16 HLLLL L L JUMPR R R+C; D - - -
JMPD 17 HLLLH L LJ[uUMPD D D+Cj D - - -
JMPZ 18 HLLHL L L [JUMP"O" ro "0 + G D - - -
JPRD 19 HLLHH L L [JUMPR+D R+D+Cp | R+D+Cp+G; D - - -
JPPD 20 HLHLL L L |[JUMPPC+D PC+D+Cn|PC+D+Cn+G; D - - -
JPPR 21 HLHLH L L [JUMPPC+R PC+R+Cph |[PC+R+Cp+Gj D - - -
JSBR 22 HLHHL L L [USBR R R+G; D - PG Loc SP+1|SP+1
JSBD 23 HLHHH L L [JSBD D D+GCj D - PC_loc SP+1 |SP+1
JSBZ 24 HHLLL L LpsB"O" el "O"+ G D - PC~Loc SP+1 [SP+1
JSRD 25 HHULULH L L [JSBR+D R+D+Cp | R+D+GCn+Ci D - PCLloc SP+1|SP+1
JSPD 26 HHLHL L L [/SBPC+D PC+D+Cp|PC+D+Ch+ G D - PC_.Loc SP+1|SP+3
JSPR 27 HHLHH L L [JSBPC+R PC+R+Co|PC+R+Cn+Cj D - PC-.Loc SP+ 1 |{SP+1
RTS 28 HHHLL L L |RETURN S S S+Cj D - - SP-1
RTSD 29 HHHLH L L |[RETURN S+D S+D+Ch | S+D+Cp+ G D - - SP-1
CHLD 30 HHHHL L L [HOLD PC - D - - -
PSUS 31 HHHHH L L [SUSPEND Z (Note 2) - D - - -
PC - Program Counter SP - Stack Pointer S - Stack Top

R - Auxiliary Register D - Direct inputs

Notes: 1. When TEN is HIGH, the Yo-Y3 outputs contain the same data as when EN is LOW, as determined by lg-l4 and CC.

2. Z = High impedance state (outputs "OFF").
3. - = No change.

APPLICATIONS

The Am2930 is shown in a typical 16-bit, 2800 Micracomputer
design in Figure 1.

The Direct inputs (D) of the Am2930 are derived from one of
three sources: the Instruction Register, the Data Bus viaa 16-
bit register (two Am2920 8-bit Registers), and the output of the
Am2801's via a 16-bit register.

The Address outputs (Y) of the Am2930 are loaded into a 16-
bit Memory Address Register (MAR). Although the MAR is
shown as part of the CPU, in some applications it may be part
of the memory.

An Am2902 High-Speed Lookahead Carry Generator is uti-
lized to provide high-speed relative and indexed addressing. In

slower systems, the Cp, + 4 output can be wired to the next
higher Gp, input to provide ripple block arithmetic.

The Condition Code input (CC) is derived from the same
condition code muitiplexer which generates the condition code
input for the microprogram sequencer.

The control inputs of the Am2930 (ig — 4, IEN, RE, OE, and C;
and Cy, of the least significant device) are shown originating at
the Pipeline Register. Although it is not shown in Figure 1, itis
possible to share the Pipeline Register outputs which go to
these pins with another device. This can be accomplished if
both the Am2930 and the other device do not operate on the
same microcycle. Forcing the JEN input HIGH inhibits any
changes in the Am2930 internal registers, independent of the
state of these seven inputs. This allows the Am2930 to be
placed in a hold mode while the other device is using the same
Pipsline Register outputs as control signals.
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Am2930

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............

(Ambient) Temperature Under Bias .......

Supply Voltage to Ground Potential

CONLINUOUS ...euvreeniecninarinanerieeines

DC Voltage Applied to Outputs For
High Output State

DC Input Voltage..........ccoevveiuirieninee

DC Output Current, Into O
DC Input Current

-85°C to +150°C
-55°C to +125°C

...—0.5V to +7.0V

-0.5V to +Vpc max
...—0.5V to +5.5V

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 .....
Supply Voltage

Military (M) Devices
Temperature
Supply Voitage....

Operating ranges define those limits over which the function-

ality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

0°C to +70°C
+4.75V to +5.25V

-55°C to +125°C
+4.5V to +55V

Typ
Parameters Description Test Conditions (Note 2) Min (Note 1) | Max Units
ép, Y1. Y2, Y3
- N IoH = - 1.6mA 2.4
Voo = MIN, ' n+4
VoH Output HIGH Volitage Vi =ViL of Vir g. :::J - Voits
BT IoH = - 1.2mA 24
loL = 20mA
(COM'L) 0.5
Yo. Y1. Y2 Y3 I 16mA (MIL) 0.5
Voo =MIN [ Ci
VoL Output LOW Voltage ViN=ViL or VIH , Cn+4 Ci+4a | Iop =16mA 0.5 Volts
P, FULL _
BTy loL = 12mA 0.5
ViH Input HIGH Level (Note 4) 2.0 Volts
ViL Input LOW Level (Note 4) 0.8 Voits
V| input Clamp Voltage Voo = MIN, |y =~18mA -15 Volts
Do-3 -.360
o2 FE, N,
cP., OE -.702
Input LOW C t Veg = MAX, ViN=0.5Y
li nput LOA urren cC IN = P mA
G —2.31
Cp -3.25
Do-3 20
lo.a. RE, TEN,
I Input HIGH Current 7 MAX, ViN =27V cF, O © A
n| urren = N =z ——
H pu cc N cC 50 *
R Gi 90
Cn 250
1 input HIGH Current Vo = MAX, ViN = 5.5V 1.0 mA
Qutput Short Circuit - _ _
'sc Current (Note 3) Voo = MAX 30 85 mA
lozu Voo = MAX Vour = 0.5V _50
Yoo .
iozH QOutput OFF Current & = 2.4V Yo-3 Vour = 2.4V 50 WA
T =-55 to +125°C 239
Tg=+125°C 170
lcc Power Supply Current (Note 5) | Voo = MAX Ta=0 to 70°G 220 mA
Ta=70C 185
Notes: 1. Typical fimits are at Vcc = 5.0V, 25°C ambient and maximum loading.

. Faor conditions shown as MIN or MAX, use the appropriat
be shorted at a time. Duration of the sl

. These input levels provide no guarante

1
2
3. Not more than one output should
4
5

. Minimum Icc is at maximum temperature.

e value specified under Operating Ranges for the applicable device type.
hort circuit test should not exceed one second.
ed noise immunity and should only be tested in a static-, noise-free environment.
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SWITCHING TEST CIRCUIT

>
3
[X)
©
w
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A. THREE STATE OUTPUTS B. NORMAL OUTPUTS
Vee
. S, Vee
$1 A s R
Vour o—0"¢ Vout o—o
C Ry c
S3
TCRO1370
TCR01350
5.0-Vge - VoL 2.4V
= —e R2 = —
loL + VoL/ 1K loH
5.0 - Ve ~ VoL
Ri=——————
loL+ Vou/Rz

Notes: 1. C_ = 50pF includes scope probe, wiring and stray capacitances without device in test fixture.
2. S84, Sy, S3 are closed during function tests and all AC tests except output enable tests.
3. Sq and S3 are closed while Sp is open for tpzy test.
Sy and Sp are closed while S3 is open for tpzL test.
4. C_-5.0pF for output disable tests.

TEST OUTPUT LOADS FOR Am2930

Pin# Test

(DIP) Pin Label Circuit R4 Rz
2 FULL B 300 2K
3 EMPTY B 300 2K
6 Ci+sa B 240 1.5K

B8-11 Yo-3 A 240 1K
12 G B 240 1.5K
13 Cn+a B 240 1.5K
16 P B 300 2K

For additional information on testing, see section
"Guidelines on Testing Am2900 Family Devices."
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Am2930

Am2930 SWITCHING CHARACTERISTICS

Tables A, B, C and D define the timing characteristics of the Am2930. Measurements are made at 1.5V with V)L =0V and
ViH = 3.0V. For three-state disable tests, C| = 5.0pF and measurement is to 0.5V change on output voltage level.

l. GUARANTEED PERFORMANCE OVER COMMERCIAL OPERATING RANGE
Voo =475 to 5.25V, Ta=0 to 70°C

TABLE 1A

Clock Characteristics.

Minimum Clock LOW Time

31ns

Minimum Clock HIGH Time

33ns

TABLE IC

Combinational Propagation Delays.

All in ns.

Outputs fully loaded. Cp = 50pF.

TABLE B
Output Enable/Disable Times.
All in ns.

C( = 5.0pF for output disable tests.
From To | Enable | Disable
OE Y 27 26

CC

(Note 1) M 55 37
la-0

(Note 1) Y 80 55

Note 1: '"Suspend’ instruction.

TABLE ID

Set-up and Hold Times. Ali in ns.
All relative to clock

LOW-to-HIGH transition.

To Output CcP: [
From o Ci+4|Cival Set-up | Hold
Input | Y (G, P|Ch+4lls=L]|la=H Full | Empty Input Time | Time
l4_o | 81| 67 | 77 | 80 91 69 - l4.0 114 0
TC |63| 45 | 55 - 72 42 - cC 75 0
Cn 32 - 25 - 45 - - {EN 55 0
Ci - - - 22 22 - - Cn 43 0
CP 69 | 53 61 43 78 55 55 Gi 32 5
D |49 33| 40 - 59 - - D ®E=L
l4.p = 0-8 or 10-15) 25 2
BN | - | - - - - 40 - 40
RE 24 4
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Il. GUARANTEED PERFORMANCE OVER MILITARY OPERATING RANGE
Voo = 4.5 to 55V, Tg=-56 to +125°C

TABLE 1A
Clock Characteristics.

35ns
35ns

Minimum Clock LOW Time
Minimum Clock HIGH Time

TABLE IIC
Combinational Propagation Delays.
All in ns.

Outputs fully loaded. C = 50pF.

To Output

From o Ci+a|Civa| _ |__

Input | Y |G, P|Ch+4a|la=L]|lg=H| Full | Empty
lso | B8 | 74 | 82 87 97 78 -
cC 68 | 52 60 - 78 47 -
Gn |37 - | 30 - 46 - -
Gi - - - 23 23 - -
CP 74 | 58 66 48 84 60 60
D 55| 38 45 - 65 - -
EN | -1 - - - - 45 -

TABLE (1B
Output Enable/Disable Times.
All in ns.
C_ = 5.0pF for output disable tests.
From | To | Enable | Disable
OE Y 32 31
(€9
(Note 1) Y 60 42
la-0
(Note 1) Y 85 60

Note t. "Suspend' instruction.

TABLE 1D
Setup and Hold Times. All in ns.
All relative to clock
LOW-to-HIGH transition.

[+ . A

Set-up | Hold

Input Time | Time
l4-0 124 0
[¢] 80 ]
EN 69 0
Cn 52 0
Ci 37 5
B_éiEo-aLor 10-15) 30 2
D (All other conditions) 72 2
RE 29 4

Notes on Testing

incoming test procedures on this device should be carefully
planned, taking into account the high complexity and power
levels of the part. The following notes may be useful:

1. Insure the part is adequately decoupled at the test head.
Large changes in Vgg current when the device switches
may cause erroneous function failures due to Vcc changes.

2. Do not leave inputs floating during any tests, as they may
start to oscillate at high frequency.

3. Do not attempt to perform threshold tests at high speed.
Following an input transition, ground current may change by
as much as 400mA in 5-8ns. Inductance in the ground

cable may allow the ground pin at the device to rise by 100s
of millivolts momentarily.

4. Use extreme care in defining input levels for AC tests. Many

inputs may be changed at once, so there will be significant
noise at the device pins and they may not actually reach Vi _
or Vi until the noise has settled. AMD recommends using
VIL <OV and Vjy = 3.0V for AC tests.

o

To simplify failure analysis, programs should be designed to
perform DC, Function, and AC tests as three distinct groups
of tests.

6. To assist in testing, AMD offers complete documentation on
our test procedures and, in most cases, can provide
Fairchild Sentry programs, under license.

5-255
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Am2930

INPUT/OUTPUT CURRENT INTERFACE CONDITIONS
Driven Inputs

Vee Vee
v—J <;
e b3
i
——1K—
o— 4
i
wo| o 1
PaN %g
c,,,-& ALL c;msns
1C000570 , 1C000560
Note: C; input is connected to both coﬁfigurations in parallel.
Driving Outputs
ALL OTHER O/P's Yo-3
DRIVING QUTPUT l DRIVING OUTPUT i
Vee | Vee |
< >
$ | :
‘om | T lou |
. l |
| !
O | R |
_ | -
| |
| |
] — | |
ﬁ: oL { E: oL %
| l
l l
16000550 ICOC0540

Note: Actual current flow direction shown.

For ap

RELATED PRODUCTS

Part No. Description

Am2902A Carry Look-Ahead Generator
Am2904 Status and Shift Control Unit
Am2920 8-Bit Register

Am2922 Condition Code MUX

plications information, see Chapter V ot Bit Slice Microprocessor Design, Mick & Brick, McGraw Hill Publications.
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