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 Am2925/Am2925A T

Ctock Generator and M:crocyc[e Length Controller

DISTINCTIVE CHARACTERIST!CS

] Cry::tal controlled oscillator . .
- Stable operation on Am2925 from 1-31 MHz
- Stable operation on Am2925A from 1-50 MHz
® TTL controlled oscillator
— Stable operation on Am2925 from 1-31 MHz
— Stable operation on Am2925A from 1-60 MHz

e Four microcode controlled clock outputs :
Allows clock cycle length contro! for 15-30% in-
crease in system throughput. Microcode selects one
of eight clock patterns from 3 to 10 oscﬂlator cy-
cles im length.

¢ System controls for Run/Halt and Slngle Step
Switch debounced inputs provide flex|b1e halt con--
trols

¢ Slim 0.3" 24-pin package :

LSl complexnty in minimum board area

VvS262Wv/szeewy

GENERAL DESCRIPTION

The Am2925/Am2925A is a smgle-chlp general purpose
clock generator/driver. It is crystal controlled, and has
microprogrammable clock cycle length to provide signiti-
cant speed-up over fixed clock cycle approaches and meet

a variety of system speed requirements. The Am2925/

Am2925A generates four different simultaneous clock out-
put waveforms tailored to meet the needs of Am2900 and
other bipolar and MOS microprocessor based systems.
One-of-eight cycle lengths may be-generated under micro-
program control using the Cycle Length inputs Ly, Lz, and
La. : : )

4

The Am2925 oscﬂlator runs at frequencnes up to 31 MHz.
The Am2925A osclllator runs at frequencies up to 50 MHz
crystal input or 60 MHz TTL input. A buffered- oscillator
output, Fg, Is provided for external system timing in addition
to the four microcode controlled clock outpits Gq, Cz, Cg
and Cy. .

System control functions include Run, Halt, Single- Step,
Initialize and Ready/Walt controls. In addition, the FIRST/
LAST input determines where a halt occurs and the Cy
input determines the end point timing of wait cycles,
WAITACK indicates that the Am2925/Am2925A is ina walt
state.
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_ - ORDERING INFORMATION
e Standard Products

AMD standard products are available in several packages and operatmg ranges The order number (Vahd Comblnatlon) is
formed by a combination of: A. Device Number :
B. Speed Optlon {if appllcable)
C. Package Type :
D. Temperature Range
E. Optiona! Processing

AM2925 - A D . C B

) T———— E. OPTIONAL PROCESSING

B = Bum-in

D. TEMFERATURE RANGE
C = Commercial (0 to +70°C)
E = Extended Commercial (—55 to +125°C)

——C. PACKAGE. TYPE

D = 24-Pin Ceramic DIP (CD3024)

L. = 28-Pin Ceramic Leadless Chip
Camer (GLT028)

X = Dice

B. SPEED OPTION
A =60 MHz

A. DEVICE NUMBER/DESCRIPTION
Am2925/Am2925A
Clock Generator and Microcycle Length Controller

Valid Combinations

. Valid Combinations list configurations planned to be

AM2925 DG, DCB, DE, = supported in volume. for this device. Consutt the local AMD

AM2025A DEB, LC, XC S sales office to confirm availability of specific valid

. X combinations, to-check on newly released combinations, and

- ) - to obtain additional data on AMD's standard mllltary grade
e ' products

Valid Combinations




ORDERING INFORMATION T_so _2 3~~
APL Products e

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. CPL (Controlled Products List)

products are processed in accordance with MiL-STD-883C, but are inherently non-compliant because of package, solderability,

or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a

combination of: A. Device Number : -0 )
= B. Speed Option (i applicable)

C. Device Class

D. Package Type-

E. Lead Finish

Mo2s T A B . T ; L
) S o : —E. LEAD FINISH -
. E . L . A =Hot Solder DIP

Y C=Gold

—D. PACKAGE TYPE e
L = 24-Pin SLIM Cerdip (CD3024) :
3 = 28-Pin Leadless Chip Camier (CLT026)

C. DEVICE CLASS
/B=Class B

B. SPEED OPTION
- _ _ , A= 60 MHz

A. DEVICE NUMBER/DESCRIPTION
Am2025/Am2925A
Clock Generator and Microcycle Length- Controlfer

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
112005 supported in volume for this device. Consuit the local AMD
. S— /BLA, /B3C sales office to confirm availability of specific valid
AM2925A . -~ combinations or to check for newly released valid
. " ~ combinations.
- —
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Ci~ 4 System Clock Oulputs {Outputs)

These outputs are all active during every system clock

cycle. Their timing is determined by clock cycle length
controls, Ly, Ly, and L. -

Ly=Lg Clock Cycle Length Control Inputs (Inputs)
These inputs receive the microcode bits that select the
microcycle lengths. They form a coritrol word which selects
one of the eight mlcrocyc[e waveform patterns F3 through

Fio.

Fo Buffered Osclllator Output (Qutput)
Fo internally generates all of the timing edges for outputs
C1, Cp, C3, C4 and WAITACK. Fg rises jusi prior to-all of the
Cq, Cp, C3, C4 transitions. :

HALT, BUN Debounce lnputs (lnputs)

These inputs determine whether the output clocks. run or:

not. A LOW input on HALT (RUN =
clock outputs.

FIRST/LAST HALT Time Control lnput {Input)
A HIGH input in conjunction with a HALCT command will
cause a halt to occurwhen C4 = LOWandCy = C2 = Ca
= HIGH (see Clock Waveforms). A LOW Input causes a
HALT to occur when C1 Cg C3 =
HIGH.

HIGH) will stop all

PIN DESCRIPTION

LOWand C4 = .

SSNO, SSNC SIngle-Step Control Inpu:s (nputs)
These debounced inputs allow system clock cycle- single

stepping while HALT is acfivated LOW.

WAITREQ WAIT REQUEST (Input)
When LOW this input will cause the outputs to halt dunng
the next oscillator cycle after the Cy input goes LOW,

Cx Wait Cycle Contro! [nput (Input)
The clock outputs respond to a wait request one oscillator
clock cycle after Cx goes LOW. Cx is normally tied to any
one of Cq, Ca, C3 or C4.

WAITACK ~WAIT ACKNCWLEDGE (Oufput)
Whan LOW, this output indicates that all clock outpuls arein
the "WAIT" state.

READY READY (Input)

The READY active LOW input is used to continue normal
olock output patterns after a wait stage. -

INIT INITIALIZE (Input)
This Input is intended for use during power-up |nmahzat|on of
the system, When LOW all clock outputs free run regardless
of the state of the Halt, Single Step, Wait Request and
Ready inputs.

X4, X2 External Crystal Connections (Inputhutput)
~ X4 can also be driven by a TTL frequency source. -

FUNCTIONAL DESCRIPTION

The Am2925/Am2925A is a dynamically programmable gen-
eral-purpose clock generator/driver. It can be logically sepa-
rated into three parts. There is an osclllator, & state machine
decoder and a state machine control section. -

The oscillator is a linear inverting amplifier which may be
conﬁgured with a minimum of external parts as a 1st harmon-
ic* crystal oscillator, 3rd harmonic* crystal oscillator, 1-C
oscillator or used to buffer an external clock. The buffered
inverted -output of this oscillator is available as Fo.

The state machine takes microcode information from the
Microcycle Length "L inputs Ly, Ly and La -and counts the
fundamental frequency of the internal osciliator, Fo, to create
the clock outputs, C4, Gz, Cg and Ca.

The clock outputs-have a characteristic wave shape relation-
ship for each microcycle length. For example, Cq is always
LOW only on the last Fg clock period of a microcycle, and Cy4

is always LOW on the first. C3 has an approximately 50% duty

cycle, and Gz is HIGH for all but the last two perit_)ds.

The current state of the machine is contained in a register,
part of which is the Clock Generator Register. C1, Cg, C3 and
C4 are the outputs of this register. These outputs and the
outputs of the Microcycle Control Latch are fed intc a set of

combinatorial logic 1o generate the next state. On each falling.

_edgé of the internal clock, the next stafe is entered into- the

current state register. The Microcycle Control Latch is fatched

when C1 is HIGH. This means that it will be loaded during the

last state of each microcycle (Cy =Gz =0C3=LOW,

C4 = HIGH). This internal latch. selects one of eight possible
microcycle lengths; F3 to Fqp.

The state machine control logic, which determines the mode
of operation of the state machine, is intended to.be connected
to a front panel. There are four basic. modes of operation of
the Am2925/Am2925A comprised of Run, Halt, Walt and
Single Step. .

System Timing

In the typical computer, the time required to execute different
instructions varies. However, the time allotted to each instruc-
tion is the time that it takes to execute the longest instruction.

" The Am2025/Am2925A allows the user to dynamically vary

the time allotted for each instruction, thereby allowing the user
to realize a higher throughput. )

This section will cover several aspects of the Am2925/
Am2925A. The first topic to be covered is the oscillator
section which is responsible for providing the basis of all
system timing. Second will be how to operate the Am2925/
Am2925A; last will be an example of an Am2925/Am2925A in
a 16-bit mlcroprogrammed machine.

*it is understood that the tgrms "'fundamental mode' and "'3rd overtone" are generally regarded as more technically
correct, but "1st harmonic” and “3rd harmonic™ are. used here because of their more generally accepted usage,




" Osciliator - =~ " CTTE T

,.The Am2925/Am2925A contains an invérling. linear amplifier - .

which is intended to form the basis of a crystal oscillator. In
designing this osciliator it is necessary to consnder several
factors related to the application.

The first consideration is the desired frequency accuracy This
may be subdivided into several areas. An oscillator is consid- - -
ered stable if it is insensitive o variations in temperature and
supply voltage, and if it is unaffected by individual component
changes and aging. The design of the Am2925/Am2925A is
such that the degree to which these goals are met is
dstermined primarily by the choice of external components.
Various types of crystals are available and the manufacturers’
literature should be consulted to determine the appropriate
"type. For good temperature stability, zero temperature coeffi-
cient capacitors should be used (Type NPO). For extreme
temperature stability, an oven must be used or some other
form. of 1emperature compensation applied.

Absolute frequency accuracy must also be consudered The
resonant frequency varies with load capacitance. It is there-
fore important to match the load specified by the crystal
manufacturer for a standard crystal (usually 32 pF), or to
specify the load when ordering a special crystal. it should then
be possible to determine from the crystal characteristics thé
load tolerance fo maintain a given accmi(acy. If the "set-on™"
error due fo load tolerance is unacceptable, a trimmer
capacitor should be incorporated for fine adjustment.

The mechanism by which a crystal resonates is electrome-
chanical. This resonance occurs at a fundamental frequency
(1st harmonic) and at all odd harmonics of this frequency
(everi harmonic resonance is not mechanically possible).
Unless otherwise constrained crystal osciliators operate at
their fundamental frequency. However, crystals are not gener-
ally available with fundamental frequencies above 20-25 MHz.
At higher frequencies, an overtone oscillator must be used. In
this case, the crystal is designed to oscillate efficiently at one -
of its odd harmonic frequencies and additional components
are included in the osciltator cn'cun to prevent it oscillating at

_ lower harmonics.

Where a high. degree of accuracy or stabihty is not reqmred
fhe amplifier may be configured as an L-C oscillator. it may
also be driven from an external clock source if opération is
required in synchronous with that source.

1st Harmonic (Fundamental) Oscillator

The circuit of a typical 1st harmonic oscillator is. shown in
Figure 1. The crystal load is comprised of the two €8 pF
capacitors in series. This 34 pF approximates the standard 32
pF crystal foad. If a closer match is required then one of the
capacitors should be replaced with a parallet combination of a
fixed capacitor and a trimmer. The nominal value of the
combination should be 60 pF to provide proper crystal loading.

A typical crystal specification for use in this circuit is;

Frequency Range: 5-20 MHz
Resonance: Parallel Mode
Load: 32 pF ’
Stability: .01% or to match systems reqUIrements
Case: H-17 — for smaller size
Temp Range: —-30 to +70°C
Note: Frequency will change over temperature.

Am2925/Am2925A T—So 23

Xa

L C2
:I: S8pF
DFo00B11

Figure 1. Connections for 5~-20 MHz

It is good practice to ground the case of the crystal to
eliminate stray plck-up and: keep all connectlons as short as
posmb!p

Note: At fundamental frequenmes below 5 MHz it |s possible
for the oscillator to operate at the 3rd harmonic. To prevent -
this a resistor should be added in series with the X2 pin as
shown in the circuit diagram. :

The resistor value should match the impedance of Cp: '

1
R=Xg, = ,
C2%nt Gy
- 3rd Harmenl¢ Osclllator S

At frequencies greater than 20 MHz, the crystal can be
operated at its 3rd harmonic. A typical circuit is shown in
Figure 2, Two additional components. are included; an induc-
tor, L1, and a capacitor, C3. The purpose of the capacitor is to
block the d.c. path through the inductor and thereby maintain
the correct amplifier bias. Cg should be large (= 1000 pF).

" The inductor forms a parallet tuned circuit with C1. This circuit

has its resananée set between the 1st and 3rd harmonics of
the crystal and is used to prevent the oscillator operating at
the 1st harmonic. In the 1st harmonic oscillator (Figure 1), the.
crystal appears as an inductor and forms a n-network with the
two capacitors, thus providing the necessary phase shift for-

" oscillation. In the 3rd harmonic oscillator, Ly and Cy are

chosen such that at the 3rd harmonic the impedance of circuit
is equivalent to that of the capacitor Gz in the 1st harmonic
oscillator (Figure 8b). Thus, the same m-network is formed -
(Figure 3c¢) and oscillation is possible. At the 1st harmonic the
tuned clrcuit appears as.an inductor (Figure 3a), the m-nstwork
is not formed and oscillation is not possible.

" The following specitication is typical for a crystal to be usedin.

a 3rd harmonic oscillator.

Frequency Range: Above 20 MHz

Resonance: Parallel Mode

Load: 32 pF :
Stability: .01% or to match systems requlrements

Case: H-17 —{or smaller size

Temp Range: ~80 to +70°C
Note: Frequency will change over temperature.

”Agaln it Is good practice to ground the crysta! case and keep
. connectlons short.

1
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Design Procedure

(1) Assume G =82 pF and Cp = 68 pF (ihis gives a sensible
inductor value). Ly is calculated according to the formula:

1151
L= —‘7 o =Operating frefquency in MHz
o .

L1 |an

This sels the resonant frequency of the L-G com-
bination at 0.52 fo.

(2) Select the closest standard value inductor for L4. Using this
value calculate C¢ such that the resulting crystal load. at the
3rd harimonic is 32 pF.

25330
, L4 .102

Cy =60+ CiinpF. -

Choose the closest standard capacitor value to this.

Using standard values hoth the resonant frequency of the L-C
cireuit (f;) and the crystal load are non-optimal. This will cause
a slight error in the oscillating frequency. if this is not
permissible, C1 may be a fixed capagcitor in paralle! with a
trimmer such that the range of adjustment includes the
calculated value for Cy. This is then set to give the desired
frequency. In either case the approximate inductor value will
cause the resonant frequency to the L-C clrcuit to change.

This frequency, fr, may be computed and should remain '

approximately midway between the 1st and 3rd harmonic.

158 fr in MHZ
fr= Li in pH
vLiGi Cq in pF

L-C Oscliliator

The Am2925/Am2925A can be operated as an L-C tuned
oscillator (Figure 4) and will perform as a stable oscillator

within the restrictions of the chosen frequency determining

components {i.e., inductor and capacitors). The circuit chosen
is a classical m-network with. DC loop isolation. The Am2925/
Am2925A oscillator is @ DC biased linear amplifier. This DC

bias is necessary and therefore C3 Is included to block the DC

path through the inductor. If a variable slug tuned inductor is
used, a moderate range of frequency adjustment tuneability
(approximately 2:1) can be achieved. The range can be
enhanced by switching the two resonant capacitors (C1, C2) to
larger or smaller values. The specific frequency of operation
¢an be determined by the formufa:

¥
B 211\/_6

(where C is 01 and Cp In series).

I mlm‘

Pw‘{

DFO00BT1-

Figure 4. L-C Tuned Oscillator - .

Externa! Clock -Drlve I:'SO, -_9 -34—_

-The Am2925/Am2925A can be driven by an external TTL -

clock signal, This is accomplished by directly coupling the TTL
clock signal into X3, the oscillator input. The X2 pin is an

-output and should be left unloaded in this configuration.

Am29I6/AmO0SA

%Xy X2
CLOCK -
(o ———
WPUT ] e

DF000881

Figure 5. External Clock Drive.
g .
Am2925/Am2925A Control Inputs

The contr‘ol inputs fall into two categories, microcycle length
control and clock control. Microcycle length control is provided
via the ""L" inputs which are intended to be connected to the
microprogram memory. The "'L" inputs are used to select one
of eight cycle lengths ranging from three oscillator cycles for
pattern F3 to ten osclllator cycles for pattern Fig. This
information is always loaded at the end of the microcycle into
the Microcycle Control Latch. The Microcycle Latch performs
the function of a pipeline register for the microcycle length
microcods bits. Therefors, the cycle length goes in the same
microword as the instruction that it Is associated with.

The clock control inputs are used to synchronize the micropro-
gram machine with the external world and /0 devices. Inputs
like RUN, HALT, SSNO and SSNC, which start and stop
execution, are meant to be connacted to switches on the front
panel of the microprogrammed machine (see Figure 6). These
inputs have Internal pull-up resistors and are connected to an
R-S flip-flop in order to provide switch debouncing. The
FIRST/LAST input is used to determine at what point of the
microcycle the Am2925/Am2825A will halt when H HALT or a
SINGLE STEP is initiated. In most applications the user wires
this input HIGH or LOW depending on his design, -

- ) vcc
SPDM AON .

 m
: : _ Amzo25/
- AmZo28A
. NO
2 Yeono
GND

| SPDT PUSHBUTTON SWITCH J_

DF000861

Flgure 6. Switch COnnectlon for RUNIHALT
- and Single Step
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Figure 9. Am2925/Am2925A WAIT/READY Timing

When HALT is held LOW (RUN = HIGH), the state machine
will start the halt mode on the last (Ci = LOW) or the first
(C4 = LOW) state of the microcycle as determined by the
FIRST/LAST input. When RUN goes LOW (HALT = HIGH),
the state machine will resume the run mode.

The WAITREQ, Cx, READY and WAITACK signals are used to
synchronize other parts of a computer system (memory, /0
devices) to the CPU by dynamically stretching the microcycle.
For example, the CPU may access & slow peripheral that
requires the data remain on the data bus for several microsec-
onds in which case the peripheral pulls the WAITREQ line
LOW. The Cx input lets the designer specify when the
WAITREQ line is sampled in the microcycle. This has a direct
impact on how much time the peripheral has to respond in
order to requsst a wait cycle (see Figure 9). The'READY linsis
used by the periphefal to signal when. it is ready to resume
execulion of the rest of the microcycle. The WAITACK line
goes LOW on the next osciltator cycle after the Cx input goes
LOW and remains LOW until the second oscillator cycle after
READY goes LOW.

The SSNO and SSNC inputs are used to initiate the SINGLE
STEP mode. These debounced inputs allow a single microcy-
cle to occur while in the halt mode. SSNO (normally open) and
SSNC (normally closed) are intended to be connected to a
momentary SPDT switch. After S8NO has been LOW for one
clock edge, the state machine will change to the run mode.
The microcycls will end on the first or last state of the
microcycle depending on the state of the FIRST/LAST.

AC Timing Signal References

Set-up and hold times in registers and latches are measured
relative to the clock signals that drive them. In the Am2925/
Am2925A, the crystal oscillator provides a free running clock
signal that drives all the registers on the devices. This clock is
provided for the user through the buffered output of Fg.
Therefore, Fp is used as the reference for set-up, hold and

clock to output times. However for the Microcontrol Latch, the
set-up and hold times are referenced to the C4 output which is
the buffered version of the latch enable. This reference is
appropriate for the Microcontrol Latch because in a typical
application this latch is considered part of the pipeline register
which is also driven by one of the "C'" outputs.

Clock Qutputs

There are four clock outputs provided for the user which have
different duty cycles. The user must make a decision as to
which one best fits his purposes, For example, in a three-
address architecture, with the Am2903A (Figure 10), the Cg
clock (approximately 50% duty cycle) could be used to drive
the clock input while Cz2 (always LOW last two oscillator
cycles) drives Instruction Enable. This guarantees, for micro-
cycle lengths greater than four, that the internal RAM data
latches of the Am2803A are closed and the destination
address is multiplexed onto the B address bus before the RAM
begins the Write cycle (Figure 11).

| SOURCE

A Y B auap B3-By

2X1

MUX o DEST
€3 . . C3-Co

W
c—z-ir—c IEN WRITE
DF00093+
Figure 10. Am2903A Three-Address

Architecture
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APPLIVATIONS -~ .~ = = 7
16-Bit Machine with Am2925/Am2925A - -

The block diagram in Figure 12 shows a 16-bit micropro-
grammed machine which uses an Am2925/Am2925A to
generate system timing. The design decisions include oscllla-
tor frequency and. clock pattern selectlons

Selecting the Crystal ) .
In- order to pick the oscillator frequency, a detailed timing

analysis of the machine must be done in order to determine -

the execution length of every operation to be performed. For

each operatidn there will be several delay-paths, which usually -~

include the ALU and the microprogram control.

Table 1js an example of two of these paths. PATH 1 is a path

through the Am2910A (Figure 12) for a microprogram Condi-
tional Jump Subroutine. PATH 2 is a data flow path through
the Am2903A for an Add instruction. Therefore, if the opera-
tion were an Add with a Conditional Jump Subroutine the
maximum delay would be 170 ns. If there were a Program
Control Unit also, then delays through |t would have to be
considered.

The design could further requnre that the bus be accessed only
during the shortest cycle length. Therefore, by using multiple
cycle lengths it can be predicted when the CPU will access the.

: bus and for how long, thereby maintaining the fixed bandwidth.

Performance Comparison, T— 5 O Q 3

Estimated performance can be calculated directly from Table
2. For a fixed microcycle machine the longest instruction. -
execution time would have to be used for all instructions,
yielding an average instruction time of 200 ns. With a variable
microcycle machine the average instruction time is the sum of
.the products for each Instruction, of the percentage of the
instruction stream and the next highest multiple. The average -
instruction for the example machine with a 50 MHz crystal is:

(0.6x 140 +.,08 x 180 + .3 + 200 + ,02x 200) = 162.8 ns

This represents a 19% increase in system performance
without requiring any other system speed-ups and without
requiring faster dewces . .

’
i

TABLE 1. DELAY PATH TOTALS FOR AN ADD
AND A CONDITION JUMP

" Afterthe execution times all of the instruction types have been SUBHOUTINE
calculated, the oscillator frequency can be selected. it is 3 i
desirable to minimize the difference between the most com- [Device No. Device Path Path 1 Path2
monly used instructions and multiples of the oscillator period. Am27827 CP-Q 27 27
In this way the most efficient use can be made of the vanab!e Am2904 - INST - CT - 68 -
microcycle scheme. Am2903A I/AB - GP - - 50
' For example, in the hypothetical machine in _Figure 12 there 2$§g;gﬁ glc:, EN + Z 3_0 ; :
are four instruction types {most machines will have more). AM27S27 Ts 55 -
Table 2 is a table which lists each instruction type, corre- AM2903A CN-2Z ~ 35
sponding execution. fime, and anticipated percentage of the -Am2904 782 N 17
typical instruction stream for each instruction. Several possible : i
frequencies are shown which contain the next highest multiple Total - 7 ns 170" 136
of the corresponding oscillator period for each instruction. 50
MHz is the best choice -because it comes closest to matching
instructions A and C which compose 90% of the typical
instruction stream.
Fixed Bandwidth Buses _ . - - '
For those designs that require & data bus with fixed bandwidth i
and fixed time slots for each memory access, the designer .
should consider using cycle lengths which are a multiple of the
shortest cycle length, i.e., cycle lengths 3, 6 and 9 or cycle
lengths 4 and 8. .
TABLE 2. INSTRUCTION TIME ANALYSIS
Instruction : o
Type A B : C : D Units
Execution Time 140 180 - - 184 200 . ns
Percentage of nos . - o
- Instruction Stream | 60% . 8% - 0% 2% i
Closest Multiple
Oscillator Period ) - .
20 MHz P=50 T 15C (3P) 200 (4P) 200 (4P) 200 (4P). | ns
25 MHz P =40 - ’ 160 (4P) 200 (5P) 200 (5P) 200 (5P) |- s
30 MHz P =33 167 (5P) 200 (6P) 200 (6P) 200 (6P) ns
33 MHz P=30 150 (5P) 180 (6P) |- 210 (7P) | 210 (7P) ns
40 MHz P=25 150 (6P) 200 (8P) 200 (8P) 200 (8P) ns
50 MHz P =20 140 (7P) | 180 (9P) 200 (10P) | 200 (10P) ns
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" Figure 12. 16-Bit Microprogrammed Machine .




ABSOLUTE MAXIMUM RATINGS

Storage Temperaturs............... veesenes e =65 to +150°C
Ambient Temperature Under Bias........... .~55 to +1256°C
Supply Voltage to Ground Potential

CONtiNUOUS ....covvnirerriiireeiairreninnserens -05to +70 Vv
DC Voltage Applied to Outputs For

High Oulput State .............. reanned -0.5 V to +Vgoo Max,
DC Input Voltage.....ccoveevrvemneeeennnnns «ie. =05 to +58 V
DBC Output Current, Into Outputs..........rou..e.s TR 30 mA
DC Input Cuirent .........coecevememunsnnnnn.. -30 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 affact device.
reliability.

" OPERATING RANGES

Commercial (C) Devices T"‘EO "'2 3

Temperature (Ta)............. aereeraeiaas treeens 0 to +70°C
Supply Voltage. (Vo) ...iueveeenen. veeennt 4,75 to +525 V
Military (M) Devices or Extended Commercial (E) Devices
Temperature (Tg)....vveeurenen. wrtesninennnne =55 10 +125°C
Supply Voltage (Voo) ovvvvvennnes veeennet45 to 55 V

Operaling ranges define those limils between which the )
functionalily of the device Is guaranteed,

DC CHARACTERISTICS over operating range unless otherwise specified

Parameter Parameter 7 '
Symbol Description Test Conditions (Notg_1) - Min, Max. | Units
Vee = Min, . ]
VoH Output HIGH Voltage VIN = Vi oF ViL 2.5 , Volis
0.4 T
0.45 Volts
VoL Output LOW Voltage Voo = Min. 05
< VIN=ViH or V.
05 Volts
Input HIGH Level. Guaranteed input logié ;
ViH (Note 2) voltage for alldfputs 20 Volts
i MIL 0.7
input LOW Level - —
ViL (Note 2) CoML op | Vots
vi m‘;‘g ‘;’f‘mp Voltage -15 | Volts
READY, INIT, Ly, Lg, Lg -04 mA
WAITREQ, X1 (See Figure 13) -0.8 mA
W S§SNO, SSNC, RUN, HALT -1.0 mA
Cx : =12 mA
FIRST/LAST -1.5 mA
READY, INIT, Ly, Lo, La 20 HA
WAITREQ ] 50 A
Ve = Max. SSNO, SSNC, RUN, HALT -5
it ViN=27 V NO, SSNC, RUN, HAL 00 | uA
Ox 70 HA
FIRST/LAST -750 LA
X1 (See Figure 13) 500 pA
ViN=5.5 V | READY, INIT, Ly, Lp, L 100 UA.
. VIN=Vece | SSNO, SSNC, RUN, HALT 100 A
I Input HIGH. Gumrent Voo =Max. | Viy=55 vV | WAITREQ, Cx 10 mA -
Vin=Vcc | FIRST/LAST 1.0 mA
: VIN=4.0 V | X1 {See Figure 13) 1.0 mA
el Output Short Circuit - ; )
Isc Current (Note 3) Ve = Max. =30 -85 mA
leo Fﬁ;grguppw Current Vo = Max. 120 mA

Notes: 1. For conditions shown as Min. or Max. use the appropriate value specified- under Operating Ranges for the applicable device type.

2. Does not apply to X4 and. Xp.

3. Not more than one output should be shorted at a lime. Duration of the short circuit test should not exceed one second,

4. Icc varies with temperature and oscillation fraquency as shown in Figure 14. The parameters specified (worst cass) apply to :
fo=0, +25°C, Cy =C3=C3=LOW, C4=HIGH, X1=24V, X2 =0PEN and Fo=LOW. The variations shown in Figure 14 apply to

typical values.
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WAVEFORM INPUTS | bUTMUTS
MUST BE WILLBE
STEADY STEADY

wance  WILLEE
:‘:grfu ToL  CHANGING
FROM H TOL
MAY GHANGE WILL BE
FROML TOH  CHANGING
FROML TOH
DONTCARE:  CHANGING:
ANYCHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY [MPEDANCE
~OFF~ $TATE
KS000010

7

Notes: 1.

2.
3.
4.

R — -

1K' CL

TC003490

Normal Outputs

CL =50 pF includes scope probe, wiring, and stray
capacitances without device in test fixture.

S1 Is open during function test and all AC tests, except
output enable tests.

GL =15 pF for tpg for Xy to Fp tests.

Programmabie loads are used for automatic teshng

16




SWITCHING TEST WAVEFORMS 7__\5 O- 2 3 -

DATA
t
l—— s—‘——‘h——‘
TIMING -
INPUT f 15 Vv
oV -

WF021190

Notes: 1. Diagram shown for HIGH data only, Output transition may be opposite sense.
2. Cross-hatched are is don't care condition. -
Setup, Hold, and Release Times

3v
16V
ov

SAME PHASE
INPUT TRANSITION

'PLH tPHL

OUTPUT ; F

'PLH—Iv tPHL

OPPOSITE PHASE
INPUT TRANSITION

Vox
— 15V
VoL

Ay
15V
ov

' WF021200

ﬁiﬁf d

Propagation Delay

LOW-HIGH-LOW )
) PULSE _m— 15V

Pw |
| l

HIGH-LOW-HIGH
PULSE U 15V

R WF021210

Pulse Width




SWITCHING CHARACTERISTICS over operating range unless otherwise spacified T_ 5‘0 o“) 3

Am2925 Am2925A -
Parameter Parameter Test
No. Symbot Description Conditions Min. Max. Min. Max. Units
c . 60
1 taxt Fo Frequoncy (TTL Inpul) (Notes 1, 7)o CL =15 pF 3 55 MHz
c AL=260 Q 50
2 taaxe Fg Frequency (Crystal Input) (Notes 1, 7)° Mo E 31 MHz
g Fo(_¢ ) to Ci, Gz, Gy, C4 of c
3 |torrser | aiTAR () Mor E 85 ns
’ c’ 17
4 |toprser  |Fold ) 10 Gy Ca. Ca, Gy or ns
WAITACK (L) Mor E 18
5  |tskew Ci(F )G () o E 2 ns
6 Jekew [Ci (T )t0ca(d) o E 2 ns
C1 (J )10 Cs ( L} Opposite c #
7 IsKEW Transition MorE n ns
c ! 6
8 1s L1, La, Lg to Cy () (Note 8) Mo E 7 ns
8 |y Ly, L2, Lg to Gy (F ) (Note 8) 3 or E 11 ns
10 | Ox 1o Fo () (Nbtes 2, 8) o E 25 ns
11 |y Gx to Fo () (Notes 2, 8) e o E 0 ns
12 g WAITREG to Fo () (Notes 3, 8) {9 ¢ CL=50 pF 25 ns
AL =20 k2~
18 |y | WATTREG 10 Fo () (Notes 3, 8) {5, o & ' 0 ns
14 |tg READY to Fo () (Notes 3,8) |4 o, & 25 ns
15 |y READY to Fo (f ) (Notes 3,8)  |& 0 ns
AUN, AALT ( L) to Fo (4 ) c
L L (Notes 3, 4, 8) MorE % ns
7 |w isr;)c, SSNO to Fo (¥ ) (Notes 3, nca e 25 ns
[ 30
18 |t First/TAST 1o Fg (& ) (Notes 5, 8) TR 5 ns
. c 33
19 i TNIT (L) to Fo (I ) (Notes 3, 8) o %5 ns
: c 20
20 [tpwr TNIT LOW Pulse Width Mo E 55 ns
- c 25
21 ftpH INIT to WATTACK M or E 57 ns
22 tpLH C 23 ns
Propagation Delay (Notes 6, 9) Mo E CpL=15 pF 26
23 tpHL Xq to Fp c AL =280 21 s
) MorE 23
Notes: 1. The frequency guarantees apply with Cx connected to Cq, C2, C3, C4 or HIGH. The Cy input load must be
considered part of the 50 pF/2.0 k§? clock oulput foading,
2. These set-up and hold times apply to the Fg LOW-to-HIGH transition of the period in which Cx goes LOW.
3. These inputs are synchronized internally. Failure to meet tg may cause a 1/Fg delay but will not cause
incorrect operation.
4. These inputs are “debounced" by an internal R-S flip-flop and are Intended tg be connected to manual

WoONDN

break-before-make switches.

. FIRST/LAST normally wired HIGH or LOW.
. Reference point of T offset has been moved forward which has mcreased T offsets.
. fmax not tested.

. Setup and Hold not tested.
. Tested at 50 pF system load correlated to 15 pF.
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SWITCHING WAVEFORMS . \~_ 50';5§%W |
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4

Normal Cycle Without Wait States (Pattern Fg Shown)
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» Wait Timing (Cy Connected to C4)
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Am2925/Am2925A General Test Notes

Automatic tester hardware and handler hardware add addi-
tional round trip A.C. delay fo test measurements. Actual
propagation delay testing may incorporate a correlation factor
1o negate the additional delay. -

Function festing is done with input LOW less than V., and
input HIGH greater than Vj. Single trip point at the approxi-
mate threshold voltage is used to determine output logic love!.

Setup and Hotd tests are not performed dus to tester accuracy
limitation. They are guaranteed by corelation. .

0257525 ADVANCED MICRO DEVICES

TpLH and TpHL, X4 to Fo, are tested with CL =50 pF and are
extended limits, rather than 15 pF as spacified in the Test
Conditions column of the A.C. table, 50 pF is used because it
is the minimum test system load. This parameter Is guaranteed
by correlation to worst-case A.C. parameter.

Programmable foads are used for automatic testing, A.C.
loads specified in the datasheet are used for bench testing.
Programmable loads, which simulate datasheets loads, are
used during production testing.

- eic’z?z??’ D
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TYPICAL PERFORMANCE CURVES (Cont'd.) 1—_50_ 2.3' o
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08 Te = —85°C
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106 20 3.0 40 - 60
Vyy — VOLTS :

PF001080

X1 is not & TTL input. It is a crystal connection to an inverling linear oscillator amplitier, and is specified primarily for test
convenience.

Figure 13. Am2925 X1 Input Characteristics (Typical, Vcc = 5.0 V)
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Figure 14. Am2925 lcc Normalized vs Frequency (Vgc = 6.6 V)
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TYPICAL PERFORMANCE CURVES

13

1.25

12

1.1

1.05

\ 1\

NORMALIZED - I

To=-55°C

) \ \\

Tc=25°C

\\
N

e

Tg= 126°C

0.0 0.5

80

20.0 40.0
FREQUENCY - MHz

60.0

OPQ02180

Figure 15. Am2925A Icc Normalized vs Frequency (Vgg=5.5 V)
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INPUT/OUTPUT CURRENT DIAGRAM

(See Note 1)
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Notes: 1. this resistor exists for input pins 10, 11, 17, 18 and 19. This resistor does not exist in the input

cireuit structure of the other pins.




PHYSICAL DIMENSIONS

CD3024
. e 1.235 ] -
| 1280 —| |=— 098 MAX.
24 B3] 1 :
280
310
1 12 .
M—’Ihﬁ_‘l I-”-l .005 MIN. |
- - . 200 —
- ' 015 =t
s =B
700 N
200 ,
] (11T | v
125 o Il -I-. ' Y
. PID # 068508
i
CLTO28
%'—" — 290 28 PLACES
. 310 @ by 7)
N
i
o5 | 08 038 | s 20
o8 : | & 3w
. e R}
i 015 SN, ]
=S N — T
~ e | % 2%
== i
] ™
J— 418 Max. —| —rr
/ ]
| TF
¢« 4
Ass g SIDE
%
\ / 1
42
A58
PID # 07703A

T-50-23




	RE_DScover_AM2925_27sep13
	AM2925 (AMD)

