8284A/8284A-1

Clock Generator and

Driver for 8086, 8088 Processors

DISTINCTIVE CHARACTERISTICS

® Generates the System Clock for the 8086, 8088 Proces- ® Generates system reset output from Schmitt trigger
sors: 5SMHz, 8BMHz with B284A; 10MHz with 8284A-1 input

® Uses a crystal or a TTL signal for frequency source ® Capable of clock synchronization with other 8284As

® Provides locat READY and Multibus* READY synchroni-

zation

GENERAL DESCRIPTION

The B284A is a single chip clock generator/driver for the trolted oscillator, a divide-by-three counter, complete MUL-
8086, 8088 processors. The chip contains a crystal-con- TIBUS* "Ready' synchronization and reset logic.
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RELATED PRODUCTS

Part No.

Description

Ama8086

16-Bit Microprocessor

8288

Bus Controlier

Multibus is a registered trademark of intel Corp.
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8284A/8284A-1

CONNECTION DIAGRAM
Top View

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following:

Device number, speed option (if applicable), package type, operating range and scresning option (if desired).

M D 8284 A

B
l——— Screening Option
Blank-Standard processing

B-Burn-in
Speed
SMH2
BMHZ CLOCK 5 Frequency
10MH2
L— Device Type
Clock Generator and Driver
— Package
D - 18-pin CERDIP (D-18-1)
X - Dice

Temperature Range
C - Commercial (0°C to +70°C}
M- Military (-55°C to +125°C)

Valid Combinations

B284A

MD
P
D
MD
D

8284AB

B284A-1
8284A-18

Dice

8284AXM
8284AXC

Consuit the AMD sales office in your area to
determine if a device is currently available in the

Valid Combinations

combination you wish.
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PIN DESCRIPTION

Pin No. [Name 1/0 | Description
3,7 AEN;, 1 Address Enable. The AEN signal is used to qualify the Bus Ready signa! (RDY4 or RDY2). AEN; validates RDY while
AEN, AEN validates RDY2. it is possible for the processor to access two Multi-Master System Busses if you use both
signals. Both signals are tied LOW in non Multi-Master Systems.
4, 6 RDY;, 1 Bus Ready. These signals are indications from a device located on the sy bus that itis ilable or data has been
RDY2 received. RDY, and RDY; are qualitied by AENy and AEN2 respectively.

15 ASYNC i Ready Synchronous Select. The ASYNC signal defines the synchronization mode of the READY logic. When ASYNC
is gpan (internai pull-up resistor is provided) or pulled HIGH, there is one stage of READY Synchronization. When
A is LOW, there are two stages of READY Synchronization.

5 READY [o] Ready. READY is the synchronized RDY signal input. After the guaranteed hold time to the processor has been met,
the READY signa! is cleared.

7,186 X1.X2 1 Crystal In. These are the input pins for the attached crystal. The crystal frequency is 3 times the desired process clock
frequency.

13 F/C ! Frequency/Crystal Select. When F/T is strapped HIGH, CLK is generated from the EFI input. When strapped LOW,
the F/T allows the processor clock to be generated by the crystal.

14 EFt | External Frequency. Used in conjunction with a HIGH signal on F/C, 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.

8 CLK (o] Processor Clock. CLK is the clock output used by the processor and all devices which directly connect to the
processor's local bus (inciuding bipoiar support chips and other MOS devices). An output HIGH of 4.5V (Voc = 5V) is
provided on this pin to drive MOS devices. The output frequency of CLK is 1/3 of the crystal on EFI input frequency
and a 1/3 duty cycle.

2 PCLK Q Peripheral Clock. This signal is a TTL level peripheral clock signal whose output frequency is 1/2 that of CLK and has
a 50% duty cycie.

12 OsC [} Oscillator Output. This signal is the TTL level cutput of the internal oscillator circuitry. Its frequency is equal to that of
the crystal.

11 RES t Reset In. This signal is usad 1o generate & RESET. The 8284A provides a Schmitt trigger input so that an RC
connection can be used to establish the power-up reset of proper duration.

10 RESET o] Reset. This signal is used to reset the 8086 family processors.

1 CSYNC i Clock Synchronization. This signal is designed to allow muitiple 8284As to be synchronized o provide clocks that are
in phase. CSYNC HIGH will reset the internal counters, when CSYNC goes LOW the counters will resume counting.
CSYNC nesds to be externally synchronized to EFl. When used with the internal oscillator, CSYNC should be hard
wired to ground.

DETAILED DESCRIPTION
OSCILLATOR

The oscillator circuit of the 8284A is designed primarily for use
with a fundamental mode, series resonant crystal from which
the operating frequency is derived.

The crystal frequency should be selected at three times the
required CPU clock. X1 and X3 are the two crystal input crystal
connections. The output of the oscillator is buffered and
brought out on OSC so that other system timing signals can be
derived from this stable, crystal-controlled source.

Two 51082 series resistors are optional for systems which
have a V¢ ramp time greater than (or equal to) 1V/ms and/or
inherent board capacitance between Xi or Xz exceeding
10pF. This capacitance value should not include the 8284A's
pin capacitance. By limiting the stray capacitance to less than
10pF on X1 or Xz, the deviation from the desired fundamental
frequency is minimized.

CLOCK GENERATOR

The clock generator consists of a synchronous divide-by-three
counter with a special clear input that inhibits the counting.
This clear input, (CSYNC), allows the output clock to be
synchronized with an external event (such as another 8284A
clock). It is necessary to synchronize the CSYNC input to the
EFl clock external to the 8284A (see Figure 1). This is
accomplished with two Schottky flip-flops. The counter output
is a 33% duty cycle clock at one-third the input frequency.

The F/C input is a strapping pin that selects either the EFI
input or the crystal oscillator as the clock for the =+ 3 counter. i
the EFI input is selected as the clock source, the oscillator
section can be used independently for another clock source.
Qutput is taken from OSC.

CLOCK OUTPUTS

The CLK output is a 33% duty cycle MOS clock driver
designed to drive the 8086 or 8088 processors directly. PCLK
is a TTL level peripheral clock signal whose output frequency
is 2 that of CLK. PCLK has a 50% duty cycle.

RESET LOGIC

Reset logic for the 8284A is provided by 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 to provide power-on reset by
utilizing this function of the 8284A.

READY SYNCHRONIZATION

Two READY inputs (RDY, RDY2) are provided to accommo-
date two Multi-Master system busses. Each input has a
qualifier (AREN;y and AENg, respectively). The AEN signals
validate their respective RDY signals. if a Multi-Master system
1s not being used the AEN pin should be tied LOW.

To assure RDY setup and hold times are met, synchronization
is required for all asynchronous active going edges of either
RDY input. 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 two modes of RDY synchronization operation are defined
by the ASYNC input.

When ASYNC is LOW, two stages of synchronization are
provided for active RDY input signals. Positive-going asyn-
chronous RDY inputs will first be synchronized to flip-fiop 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 asynchro-
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8284A/8284A-1

nous RDY 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
asynchronous, {normally not ready), devices in the system
which cannot be guaranteed by design to meet the required
RDY setup timing tr1vcL on each bus cycle.

When ASYNC is high or left open, the first READY flip-flop is
bypassed in the READY synchronization logic. RDY 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
synchronous devices that can be guaranteed to meet the
required RDY setup time.

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

Figure 1. CSYNC Synchronization
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READY TO CLOCK (USING X1, X2)
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Notes: 1. G = 100pF

2. G = 30pF
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8284A/8284A-1

ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperature ......................... -65°C to +150°C Commercial (C) Devices
Ambient Temperature with Powers Temperature ...........ccccoeevveviinnninnn. 0°C to +70°C
Applied Supply Voltage ................c...e, +4.75V to +5.25V
(COML, A-1) .o, 0°C to +70°C

55°C to +125°C Military (M) Devices

Temperature ..............c..ccecveennnenn. -55°C to +125°C
Alt Output and Supply Voltages .............. -0.5V to +7.0v Sup;;y Voltage +45V to +55V
All Input Voitage.. -1.0V to +5.5V : R o y
POWEr DISSIPALION - .. vovoooooooooeos o) w Operating ranges define those limits over which the function

ality of the device is guaranteed.
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Parameters Description Test Conditions Min Max Units
Forward Input Current (ASYNC) Ve = 0.45V 13
¥ Other Inputs VF = 0.45V ~05 mA
Reversa Input Current (ASYNC) VR = Vgg 50
" Other Inputs VR = 5.25V 50 uA
A/ Input Forward Clamp Voltage Ic = -5mA -1.0 Volts
icc Power Supply Current 162 mA
Vie Input LOW Voltage 08 Volts
VIK input HIGH Voltage 20 Voits
VIHR Reset Input HIGH Voltage 26 Volts
VoL Output LOW Voitage SmA 0.45 Volts
Output HIGH Voltage CLK -1mA 4.0 25
VoH Other Outputs “ImA 2.4 Volts
Vir-ViLg | RES Input Hysteresis 0.25 Volts
03359C
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SWITCHING TESTING CIRCUIT

SWITCHING TESTING CIRCUIT

CL = 30pF for READY

TIMING REQUIREMENTS

(CLX, READY) (CLK, READY)
v = 208V
o oence
DEVICE
.,.':,:'. TELT l - oo
I l
'.TCD 570 TCO00880
CL = 100pF for CLK Cp = 100pF

SWITCHING TESTING WAVEFORM
(input, output)

24
X| 5 = TESY PMI*I.X
oas

WF001870

AC testing inputs are driven at 2.4V for
a logic *'1"' and 0.45V for a logic "O".
Timing measurements are made at 1.5V
for both a logic ""1'' and ""0".

SWITCHING CHARACTERISTICS over operating range uniess otherwise specified

11-89

Parameters Description Test Conditions Min Typ | Max | Units
tEHEL Extenal Frequency HIGH Time 90% ~ 80%V |y 13 ns
tELEH External Frequency LOW Time 10% - 10%Vy 13 ns
‘ELEL EF! Pericd !(I;.M('r:'ot:.:) fEHEL +;:LEH b ns

XTAL Frequency 12 25 MHz
tR1VCL RDY, RDY2 Active Setup to CLK ASYRT = HIGH 35 ns
tRIVCH RDYy, RDY2 Active Setup to CLK ASYNC = LOW 35 ns
tR1VCL ROY;, RDY2 Inactive Setup to CLK 35 ns
GLRIX RDY{, RDYz Hold to CLK 0 ns
tAYVCL ASYNC Setup to CLK 50 ns
CLAYX ASYRT Hold to CLK 0 ns
tAIVRIV AEN;, AEN; Setup to RDY4, RDYz 15 ns
GLATX KEN;, AEN; Hold to CLK [ ns
tYHEH CSYNC Setup to EFI 20 ns

ML 20
tEHYL CSYNC Hold to EFi COML At o ns
tYHYL CSYNC width 2-tgLEL ns
YHeL RES Setup to CLK (Note 2) 65 ns
tcLn FES Hold to CLK (Note 2) 20 ns
tuH Input Rise Time From 0.8V to 2.0V 20 ns
[ Input Fall Time From 2.0V to 0.8V 12 ns
03359C
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8284A/8284A-1

TIMING RESPONSES

Parameters Description Test Conditions Min Typ | Max | Units
MiIL, COM'L 125
CLK Cycle Period
fcLel Cyel A 100 "
' /
tCHoL CLK HIGH Time MIL, COM'L (1/3 1oicl) +2 i,
A1 a9
. M S/ -
tcieH CLK LOW Time MIL. COM'L (/3 o) - 15 -
A-1 53
fCH1CH2 CLK Rise or Fall Tims 1.0V 10 35V 10 | ns
torzcLt
tPHPL PCLK HIGH Time ool - 20 ns
tpLPH PCLK LOW Time ool - 20 ns
tRYLCL Ready Inactive to CLK (See Note 4} _8 ns
MIL, COM' 2/3 -1
tRYHCH Ready Active 1o CLK (See Note 3) . 1L comL ¢ 'cg‘;‘) > ns
toLiL CLK to Reset Delay 40 ns
tcLPH 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 OSC to CLK LOW Delay 2 35 ns
tOLOH Output Riss Time {except CLK) From 0.8V to 2.0V 20 ns
toHOL Output Fall Time {except CLK) From 2.0V to 0.8V 12 ns
Notes: 1. & =EF rige {Sns max) + EF| fall (5ns max).
2. Setup and hold y only to guar recognition at next clock.
3. Applies only to T3 and Ty states.
4. Appiies only to T2 states.

SWITCHING WAVEFORMS

CLOCKS AND RESET SIGNALS
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Note: All timing requirements are made at 1.5 volts, unless otherwise noted.
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READY SIGNALS (FOR ASYNCHRONOUS DEVICES)
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