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M82C84A

CHMOS CLOCK GENERATOR AND DRIVER
FOR M80C86 PROCESSOR

Military

M80C86 Processor:
M82C84A for 8 MHz

Frequency Source

| |
—55°C to +125°C (T¢)

Generates the System Clock for the

Pin Compatible with Bipolar M8284A*
Uses a Crystal or an External

Provides Local READY and MULTIBUS®
READY Synchronization

Military Temperature T Range

m Generates System Reset Output from
Schmitt Trigger Input

Capable of Clock Synchronization with
other M82C84As

Low Power Consumption
Single 5V Power Supply

TTL Compatible inputs/Outputs
Available in 18-Lead DIP

The Intel M82C84A is a high performance CHMOS clock generator-driver designed to service the require-
ments of the MB0C86 and M8086. Power consumption is a fraction of that of equivalent bipolar circuits. The
chip contains a crystal controlled oscillator, a divide-by-three counter and complete READY synchronization
and reset logic. Crystal controlled operation up to 15, 25 MHz utilizes a parallel, fundamental mode crystal and

two small load capacitors.

*The Bipolar M8284A requires two load resistors and a resonant crystal.
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M82C84A
Pin Description
Control
Pin Logical 1 Logical 0
REE D— o F/T External Crystal
e 8> ReseT Clock Drive
x L RES Normal Reset
@ OSCILLATOR {] {>v_,°sc RDY 1 Bus Ready Bus not
RDY 2 ready
e AEN 1 Address Address
+3 Ll +2 fwro AEN 2 Disabled Enabled
- SYNC SYNC ASYNC | 1 Stage Ready | 2 Stage Ready
CSYNC | ] Synchronization | Synchronization
RDY1
1 CLK
RN _ [ [ esywec]t 7 ePvee
RoY2 |_ = cx{ pcLk ] 2 whx
6 [1x2
RENZ o [ - AENI(]3 [
FF1 FF2 rovi0] 4 M82C84A 1s [ ASVRC
» READY ] $ 14 JEFI
SYNC 2710571 - w4
M82C84A Block Diagram RENE(] 7 i2][Josc
cwk]e 14 [ JRES
ano(}e 10| ] RESET
2710572
M82C84A 18-Lead
DIP Configuration
September 1990
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M82C84A

Table 1. Pin Description

Type

Name and Function

ADDRESS ENABLE: AEN is an active LOW signal. AEN serves to qualify
its repective Bus Ready Signal (RDY1 or RDY2). AEN1 validates RDY1
while AEN2 validates RDY2. Two AEN signal inputs.are useful in system
configurations which permit the processor to access two Multi-Master
System Busses. In non Multi-Master configurations the AEN signal inputs
are tied true (LOW).

RDY1,
RDY2

BUS READY: (Transfer Complete). RDY is an active HIGH signal which
is an indication from a device located on the system data bus that data
has been received, or is available. RDY1 is qualmed by AENT while
RDY2 is qualified by AEN2.

READY SYNCHRONIZATION SELECT: ASYNC i$ an input which
defines theé synchronization mode of the READY logic. When ASYNC is
LOW, two stages of READY synchronization are provided. When ASYNC
is left open (an internal pull-up is provided) or HIGH a single stage of
READY synchronization is provided.

READY

READY: READY is an active HIGH signal which is the synchronized RDY
signal input. READY is cleared after the guaranteed hold time to the
processor has been met.

X1, X2

CRYSTAL IN: X1 and X2 are the pins to which a crystal is attached. The
crystal frequency is 3 times the desired processor clock frequency. (if no
crystal is attached, then X1 should be tied to Vg or GND and X2 should
be left open.)

F/C

FREQUENCY/CRYSTAL SELECT: F/C is a strapping option. When
strapped LOW, F/C permits the processor’s clock to be generated by the
crystal. When F/C is strapped HIGH, CLK is generated from the EF}
input.

EFI

EXTERNAL FREQUENCY: When F/C is strapped HIGH, CLK is
generated from the input frequency appearing on this pin. The input
signal is a square wave 3 times the frequency of the desired CLK output.
When F/C is strapped LOW, EFI should be tied HIGH or LOW.

PROCESSOR CLOCK: CLK is the clock output used by the processor
and all devices which directly connect to the processor’s local bus (i.e.,
the bipolar support chips and other MOS devices). CLK has an output
frequency which is 4 of the crystal or EFlinput frequency and a 4 duty
cycle.

PCLK

PERIPHERAL CLOCK: PCLK is a TTL level peripheral clock signal
whose output frequency is 1, that of CLK and has a 50% duty cycle.

OSCILLATOR OUTPUT: OSC is the TTL level output of the internal
oscillator circuitry. its frequency is equal to that of the crystal.

|
m
[}

RESET IN: RES is an active LOW signal which is used to generate
RESET. The M82C84A provides a Schmitt trigger input so that an RC
connection can be used to establish the power-up reset of proper
duration.
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M82CB4A

Table 1. Pin Description (Continued)

Symbol Type
RESET 0

Name and Function

RESET: RESET is an active HIGH signal which is used to reset the

M80C86 family processors. Its timing characteristics are determined
by RES.

CLOCK SYNCHRONIZATION: CSYNC is an active HIGH signal
which allows multiple M82C84A's to be synchronized to provide
clocks that are in phase. When CSYNC is HIGH the internal counters
are reset. When CSYNC goes LOW the internal counters are allowed
to resume counting. CSYNC needs to be externally synchronized to
EF1. When using the internal oscillator CSYNC should be hardwired

CSYNC |

to ground.

GND GROUND.

Voo POWER: + 5V supply.

FUNCTIONAL DESCRIPTION

Oscillator

The oscillator circuit of the M82C84A is designed
primarily for use with an external parallel resonant,
fundamental mogde crystal from which the basic op-
erating frequency is derived.

The crystal frequency shouid be selected at three
times the required CPU clock. X1 and X2 are the two
crystal input crystal connections. For the most sta-
ble operation of the oscillator (OSC) output circuit,
two capacitors (C1 = C2) as shown in the waveform
figures are recommended. The output of the oscilla-
tor is buffered and brought out on OSC so that other
system timing signals can be derived from this sta-
ble, crystal-controlled source.

Capacitors C1, C2 are chosen such that their com-
bined capacitance:

Ct1eC2

T= -
© C1+ G2

{Including stray capacitance)

matches the load capacitance as specified by the
crystal manufacturer. This insures operation within
the frequency tolerance specified by the crystal
manufacturer.

Clock Generator

The clock generator consists of a synchronous di-
vide-by-three counter with a special clear input that
inhibits the counting. This ciear input (CSYNC) al-
lows the output clock to be synchronized with an
externat event (such as another M82C84A clock). it
is necessary to synchronize the CSYNC input to the
EFI clock external to the M82C84A. This is accom-

plished with two Schottky flip-flops. The counter out-
put is a 33% duty cycle clock at one-third the input
frequency.

The F/C input is a strapping pin that selects either
the crystal oscillator or the EF1 input as the clock for
the =3 counter. If the EFI input is selected as the
clock source, the oscillator section can be used in-
dependently for another clock source. Output is tak-
en from OSC.

Clock Outputs

The CLK ouput is a 33% duty cycle MOS clock driv-
er designed to drive the M80CBG6 processors direct-
ly. PCLK is a TTL level peripheral clock signal whose
output frequency is 1/, that of CLK. PCLK has a 50%
duty cycle.

Reset Logic

The reset logic provides a Schmitt trigger input
(RES) and a synchronizing flip-flop to generate the
reset timing. The reset signal is synchronized to the
falling edge of CLK. A simple RC network can be
used 1o provide power-on reset by utilizing this func-
tion of the M82C84A.

READY Synchronization

Two READY inputs (RDY1, RDY2) are provided to
accommodate two Multi-Master system busses.
Each input has a qualifier (AEN1 and AEN2, respec-
tively). The AEN signals validate their respective
RDY signals. If a Multi-Master system is not being
used the AEN pin should be tied LOW.
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Synchronization is required for all asynchronous ac-

tive-going edges of either RDY input to guarantee

that the RDY setup and hold times are met. Inactive-
going edges of RDY in normally ready systems do
not require synchronization but must satisfy RDY
setup and hold as a matter of proper system design.

The ASYNC input defines two modes of READY
synchronization operation.

When ASYNC is LOW, two stages of synchroniza-
tion are provided for active READY input signals.
Positive-going asynchronous READY inputs will first
be synchronized to flip-flop one at the rising edge of
CLK and then synchronized to flip-flop two at the
next falling edge of CLK, after which time the
READY output will go active (HIGH). Negative-going
asynchronous READY inputs will be synchronized

directly to flip-flop two at the falling edge of CLK,
after which time the READY output will go inactive.
This mode of operation is intended for use by asyn-
chronous (normally not ready) devices in the system
which cannot be guaranteed by design to meet the re-
quired RDY setup timing, Tr1vcL, on each bus cycle.

When ASYNC is HIGH, the first READY flip-flop is
bypassed in the READY synchronization logic.
READY inputs are synchronized by flip-flop two on
the falling edge of CLK before they are presented to
the processor. This mode is available for synchro-
nous devices that can be guaranteed o meet the
required RDY setup time.

ASYNC can be changed on every bus cycle to se-
lect the appropriate mode of synchronization for
each device in the system.

EFl
cLock 3
SYNCHRONIZE > e @ ® ol csvae
. er >——> >I - >I
(TO OTHER M82C84As)

271057-3

Figure 3. CSYNC Synchronization

ABSOLUTE MAXIMUM RATINGS*

SupplyVoltage .. .................. -0.5Vto 7.0V
input Voltage Applied ........ —0.5VtoVge +0.5V
Qutput Voltage Applied ......—0.5V toVgg +0.5V
Storage Temperature .......... —65°Cto +150°C
Case Temp. UnderBias ........ —55°Cto +125°C
Power Dissipation................ ... 1.0 Watt

Operating Conditions

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

Symbol Parameter Min Max Units
Te Case Temperature (Instant On) —55 125 °C
Vcc Digital Supply Voltage 4.50 5.50 '
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D.C. CHARACTERISTICS (Over Specified Operating Conditions)

Symbol Parameter Min Max Units Comments
lce Operating Supply Current M82C84A 40 mA | 25MHzxtal,C_ =0
lccs Stand By Supply Current (Note 1) 100 pA
i Input Leakage ASYNC Only 10 pA | ASYNC = Vee

Current (Note 2) . —130 pA | ASYNC = GND
All Other Pins +1.0 nA OV < VNS Ve
ViL Input LOW Voltage 0.8 v
ViH Input HIGH Voltage 2.2 Ve + 0.5 v
ViHR Reset Input HIGH Voltage Voo — 0.8V v
VoL Output LOW Voltage 0.4 v CLK: g = 4mA
Others: lo. = 2.5 mA
VoH Output HIGH Voltage Voo — 0.4 x 8LK: qu = _—4 mA
thers: lop = —2.5mA
ViHR-VIiLr | RES Input Hysteresis 0.100 v
Cin input Capacitance 4 10 pF freq = 1 MHz
NOTES:

1. Vi, F/C, X1 = Voo — 0.2V; EFl = Vg or GND; Vi < 0.2V; ASYNC = Ve or ASYNC = OPEN; X2 = OPEN.
2. An internal pull-up resistor is implemented on the AgYNC input.

A.C. CHARACTERISTICS (Over Specified Operating Conditions)

TIMING REQUIREMENTS

M82C84A
Symbol Parameter Units Comments
Min Max
tenEL External Frequency HIGH Time 13 ns 90%-90% VN
teLEH External Frequency LOW Time 13 ns 10%-10% V|y
teLeL EF! Period ’ 36 (Note 1)
XTAL Frequency 24 25 MHz
tR1veL RDY1, RDY2 Active Setup to CLK 35 ns ASYNC = HIGH
tR1vCH RDY1, RDY2 Active Setup to CLK 35 ns ASYNC = LOW
tR1veL RDY1, RDY2 Inactive Setup to CLK 35 ns
tcLR1X RDY1, RDY2 Hold to CLK 0 ns
tavveL ASYNC Setup to CLK 50 ns
toLavx ASYNC Hold to CLK 0 ns
taTVRIV AENT, AENZ Setup to RDY1, RDY2 15 ns
toLa1x AENT, AEN2 Hold to CLK 0 ns
tyHEH CSYNC Setup to EFI 20 ns
tEHYL CSYNC Hold to EFI 20 ns
tyHyYL CSYNC Width 2t L ns
ti1HOL RES Setup to CLK 65 ns (Note 2)
tcLH RES Hold to CLK 20 ns (Note 2)
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A.C. CHARACTERISTICS (Continued)

TIMING RESPONSES

Symbol Parameter Min M82C84A Max Units Comments
tcLoL CLK Cycle Period 126 ns
toHoL CLK HIGH Time (VatoLc +2 ns
toLcH CLK LOW Time (Zatorc) — 15 ns
:g[‘;g&z CLK Rise or Fall Time 10 ns 1.0V to 3.5V
tPHPL PCLK HIGH Time tcLoL—20 ns
tPLPH PCLK LOW Time tcLcL—20 ns
tryLcL Ready Inactive to
CLK {Note 4) -5 ns
tRYHCH Ready Active to CLK
(Note 3) (%stcLc)—15 ns
touiL CLK to Reset Delay 40 ns
toLPH CLK to PCLK HIGH DELAY 22 ns
toLpL _ CLK to PCLK LOW Delay 22 ns
toLcH OSC to CLK HIGH Delay -5 22 ns
toLcL T OSC to CLK LOW Delay 2 35 ns
NOTES:

1, Transition between Vy (max) — 0.4V and Viy(min) + 0.4V.

2. Setup and hold necessary only to guarantee recognition at next clock.
3. Applies only to T3 and TW states.

4. Applies only to T2 states.

A.C. TESTING INPUT, OUTPUT WAVEFORM

A.C, TESTING LOAD CIRCUIT

Vi = 2.25V

AL = 7400 FOR ALL
4831 FOR CLOCK OUTPUY

INPUT OUTPUT
1.5\><— TEST POINTS i><uv DEVICE
UNDER
TEST
271057-4
A.C. TESTING: ALL INPUT SIGNALS MUST SWITCH BETWEEN
0.45V AND 2.4V. Tgise AND TgaL MUST BE < 15 ns, CL = 100 pF FOR CLK
ALL TIMING MEASUREMENTS ARE MADE AT 1.5V, CL = 30 pF FOR READY
ALL OTHER OUTPUTS = 30 pF

271057-5

C INCLUDES PROBE AND JIG CAPACITANCE
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WAVEFORMS
CLOCKS AND RESET SIGNALS
NAME 1O -] fe—tELEL teLEH teneL
= o ULT\Y
o A\
taLek [e—tcLzoLt [—— teLeH —a [e—lcuct
CLK ] ‘ teLen
'““‘”‘"'1 > toLcu foLpu—tw fw— e e 1Y
PCLK O [
AEHYL | _’-4— et tymen e e
CBYNC | ._‘
Po———— -4"cu1n—>|<-hmct~>
'CLIL‘.‘ }4—
AESET O ' L
271057-6
NOTE:
ALL TIMING MEASUREMENTS ARE MADE AT 1.5V, UNLESS OTHERWISE NOTED.
READY SIGNALS (FOR ASYNCHRONOUS DEVICES)
A S I SR Y A SR A 8
towmx = L - thiver e
tRtvCH—In]
RDY1,2 ][
. el tCLRX [—
je—tatvriv
AEN1,2 !
i AYVOL e ]t P—
ASYNC 1[
—o ICLAYX j—
READY ]l | k
——l tAYHCH f-— tayLcL —=| |a—
271057-7
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WAVEFORMS (Continued)

READY SIGNALS (FOR SYNCHRONOUS DEVICES)

cLK , ]r « ’ Y l__\_ . —m / 1
P teLAIX ~——)| le— thrveL—
=i IR1VCL [—
ADY1.2 .
tATVRIY i e | teLpix fe—
AEN1,2 [ [
-1 layver —{ fcLalx fee—
ASYNC i
= ICLAYX [w—
READY f " c
L——hmcu—» tavLcL —
271057-8
LOAD
- x1 CLK (SEE NOTE 1)
24MH2 3
X2
e c FIT
]: CSYNC
= = = 271057-9
Clock High and Low Time (Using X1, X2)
PULSE LOAD
GENERATOR EFl - CLK (SEE NOTE 1)
Vee
FIC
_E_ CSYNC
= 271057-10

Clock High and Low Time (Using EFl)
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= 100 pF

30 pF
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Iﬂte[ M82C84A
Vee
LOAD
 AENT  CLK (SEE NOTE 1)
X1
= LOAD
24MHz (] READY
SEE NOTE 2
= X2 ( )
PULSE
GENERATOR RDY2 0SC
Cq Cz TRIGGER FIe
4 AENZ
CSYNC
= =
271057-11
Ready to Clock (Using X 1, X2)
PULSE LOAD
GENERATOR EF1 CLk (SEE NOTE 1)
Vce
{ FiC
TRIGGER AENT
PULSE RDY2
GENERATOR AENZ
LOAD
] CSYNC READY (SEE NOTE 2)
= 271057-12
Ready to Clock (Using EFI)




