SIEMENS

SAB 8284B, SAB 8284B-1
Clock Generator and Driver
for SAB 8086 Family Processors

¢ Fully compatible with
SAB 8284A, SAB 8284A-1
® 30% Less Power Supply Current than Standard
SAB 8284A, SAB 8284A-1
® Generates the System clock for SAB 8086
and SAB 8088 Processors:
upto 8 MHz with SAB 82848
upto 10 MHz with SAB 8284B-1

® Provides Synchronization for Synchronous
and Asynchronous READY Signals

® 18-Pin Package
® Single +5V Power Supply

® Generates System Reset OQutput from
Schmitt Trigger Input

® Capable of Clock Synchronization with

Other SAB 8284Bs
® Uses a Crystal ora TTL Signal for
Frequency Source upto 30 MHz
Figure 1 Pin Names
Pin Configuration
))E; Connections for crystal
F/C Clock source select
EFI External clock input
\_/ P
CYSNC E 1 18 :l Vec CSYNC Clock synchronization input

PCLK [12 711X ASYNC Ready synchronization select

— RDY,

AEN, E 3 16 ] Xz RDY, Ready signal

N .
ROY; L4 A8 15[ JASYNC % Address enabled qualifiers for RDY
READY (5 14 [ EFL
O 82848 RES Reset input

ROY, I: 6 13 :] FIC RESET Synchronized reset output

AEN; L7 12[ Josc osc Oscillator output

CLK I: B 1 j RES CLK MQOS Clock for the processar

GND[9 10 [ JRESET PCLK TTL Clock for peripherals
READY Synchronized ready output
Vee Power Supply (+5VY)
GND Ground (OV}

SAB B2B4B is a bipolar clock generator/driver
designed to provide clock signals for SAB 8088
and SAB 8088 processors and peripherals. It also
contains READY logic for operation with two bus
systems and provides the processors required

READY synchronization and timing. Reset logic with
hysteresis and synchronization is also provided.
This device is fabricated in a fast bipolar ASBC
{Advanced Standard Buried Collector) process

of Siemens.
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SAB 8284B

Pin Definitions and Functions

Symbol

Number

Input ()
Output (O}

Function

3.7

ADDRESS ENABLE. AEN is an active LOW signal.

AEN serves to qualify its respective Bus Ready Signal
(RDY, or RDY,). AEN, validates RDY; while AEN, validates
RDY,. Two AEN signal inputs are useful in system
configurations which permit the processor to access two
Multi-Master System Busses. In nan Multi-Master
configurations the AEN signal inputs are tied true (LOW]).

RDY,,
RDY,

4,6

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. RDY 1 is qualified by AEN, while RDY2 is
qualified by AEN,.

15

READY SYNCHRONIZATION SELECT. ASYNC is an input
which defines the synchronization mode of the READY
logic. When ASYNC is low, two stages of READY
synchronization are provided. When ASYNC is left open
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, Xz

16, 17

CRYSTAL IN. X, and X, are the pins to which a crystal is
attached. The crystal frequency is 3 times the desired
processor clock frequency.

F/C

13

FREQUENCY/CRYSTAL SELECT. F/Cis a strapping
option. When strapped LOW, F/C permits the pracessors
clock to be generated by the crystal. When F/C is strapped
HIGH, CLK is generated from the EFl input.

EFI

14

EXTERNAL FREQUENCY IN. 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.

CLK

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 1/3 of the crystal or EFlinput frequency and a 1/3 duty
cycle. An output HIGH of 4.5 volts (V. = bV) is provided
on this pin to drive MOS devices.

PCLK

PERIPHERAL CLOCK. PCLK is a TTL level peripheral clock
signal whose output frequency is 1/2 that of CLK and has
50% duty cycle.

0scC

12

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

s
m
w

1

RESET IN. RES is an active LOW signal which is used to
generate RESET. The SAB 8284B 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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SAB 8284B

Symbol Number g]g':‘ptu(:){o.‘p Function

RESET 10 0] RESET. RESET is an active HIGH signal which is used
to reset the SAB 8086 family processors. Its timing
characteristics are determined by RES.

CSYNC 1 I CLOCK SYNCHRONIZATION. CSYNC is an active HIGH
signal which allows multipte SAB 8284B 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 EFl. When using the internal oscillator
CSYNC should be hard-wired to ground.

Vee 18 - Power Supply {+5V)

GND 9 - Ground {OV)

Figure 2
Block Diagram
RES —[7 p|  Tf—REsET
Xy ——— cklt
Crystal
Oscillator —[ ~
X —_—
2 [ Pan 0sc
FIC ,
=3 — +2 —== PCLK
Erl SYNG SYNC
CSYNC l l
ROY
o > > CLK
AEN,
RDY, —l
— ckN/ KN/
AEN, 1 I
3 ! FF2
|
b 1 o D | Qf—= READY
1 1
ASYNC
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SAB 8284B

Functional Description

General

The SAB 8284B is a single chip clock generator/
driver for SAB 8086 and SAB 8088 processors.

The chip contains a crystal-cantrolled oscillator,

a divide-by-three counter, “Ready” synchronization
and reset logic. Refer to Figure 2 for “Block
Diagram™ and Figure 1 for "Pin Configuration™.

Oscillator

The oscillator circuit of the SAB 8284B is designed
primarily for use with an external series resonant
fundamental mede crystal from which the basic
operating frequency is derived.

The crystal frequency should be selected at three
times the required CPU clock. X1 and X2 are the
two crystal input crystal connections. For the most
stable operation of the osciltator (CSC) output circuit,
two series resistors (R, = R, = 510 Q) as shown in
figure 7 are recommended. 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.

Itis advisable to limit stray capacitances to less than
10pF on X1 and X2 to minimize deviation from
operating at the fundamental frequency.

Clock Generator

The clock generator consists of a synchraonous
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 SAB 8284B clock).
It is necessary to synchronize the CSYNC input to
the EFl clock external to the SAB 8284B. This is
accomplished with two Schottky flip-flops {see
figure 3). The counter output is a 33% duty cycle
clock at one-third the input frequency.
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The F/C input is a strapping pin that selects either
the crystal oscillator or the EFl input as the clock for
the -3 counter. If the EFl input is selected as the
clock source, the oscillator section can be used
independently for another clock source. Qutput

is taken from QOSC.

Clock Outputs

The CLK output is a 33% duty cycle MOS clock
driver designed to drive the SAB 8086 and SAB 8088
processars directly. PCLK is a TTL level peripheral
clock signal whose output frequency is 1/2 that

of CLK. PCLK has 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 to provide power-on reset by utilizing
this function of the SAB 8284B. Waveforms for
clocks and reset signals are illustrated in Figure 4.

READY Synchronization

Two READY inputs (RDY,, RDY;) are provided to
accomodate two Multi-Master system busses. Each
input has a qualifier {AEN, and AEN,, respectively).




SAB 8284B

The AEN signals validate their respective RDY
signals. If a Multi-Master system is not being used
the AEN pin should be tied LOW.

Synchronization is required for all asynchronous
active going edges of either RDY input to guarantee
that the RDY setup and hold times are met. Inactive-
going edges of RDY in narmally 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 synchroni-
zation are provided far active READY input signals.
Positive-going asynchronous READY inputs will
first be synchronized to flip-flop ane at the rising
edge of CLK (requiring a setup time tgyycn) 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
asynchronous {normally not ready) devices in the
system which cannot be guaranteed by design to
meet the required RDY setup timing, tzive, ON each
bus cycle (Refer to Figure 5).

When ASYNC is high or left open, 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 synchroncus devices that can be guaranteed to
meet the required RDY time (Refer to Figure 6).

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

EFI >_‘;|>) >+————

Figure 3
CSYNC Synchronization
Clack
Synchronize 0 Q D Q
ST

L —={To other SAB 8284B)
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SAB 8284B

Absolute maximum ratings "

Temperature Under Bias
Storage Temperature

All Output and Supply Voltages
All Input Voltages

Power Dissipation

D.C. Characteristics
Ty = 010 70°C; Voo = +5V £10%

Oto 70°C
— 65to 150°C
—05t0 7V
—10to 55V

Limit Values

Symbol Parameter - Unit Test Condition
. Min. Max.

Ie Forward input Current (ASYNC) -1.3 mA Ve =0.45V
Other Inputs --0.5 Ve=0.45V

Ir Reverse Input Current (ASYNC) 50 Ve = Ve
Other Inputs - 50 HA Va =525V

Ve Input Forward Clamp Voltage -1.0 Vv lce=—-5mMA

Iec Power Supply Current 110 mA All outputs open

Vi Input LOW Voltage 08

Vin Input HIGH Voltage 2.0 -

Vinr Reset input HIGH Volage 2.6

VoL Output LOW Voltage - 0.45 v 5 mA

Vou Qutput HIGH Voltage CLK 4 —1TmA
Other Qutputs 2.4 - —-1mA

Vier— ViR RES Input Hysteresis 0.25 -

') Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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SAB 8284B

A.C. Characteristics
Ta = 0to +70°C; Ve = +5V +10%

Timing Requirements

Symbol Parameter .Limit Values Unit Test Condition
Min. Max.
teHEL External Frequency HIGH Time 13 90%—90% Vin
teLEH External Frequency LOW Time - ns 10%—10% Vin
teter EFI Period temeL T 3
feren+0

XTAL Frequency 12 257) MHz -
triveL RDY,, RDY, Active Setup to CLK ASYNC = HIGH
thaven RDY,, RDY, Active Setup to CLK 35 ASYNC = LOW
frivelL RDY,, RDY; Inactive Setup to CLK
tovRix RDY,, RDY; Hold to CLK 0
tavver ASYNC Setup to CLK 50
teLavx ASYNC Hold to CLK 0
tatwriv AEN;, AEN; Setup to RDY,, RDY; 15 - ns -
foLatx AEN,, AEN, Hold to CLK 0
tvHEH CSYNC Setup to EFI 20
tenvL CSYNC Hold to EFI 10
tymvL CSYNC Width 2-tag
taneL RES Setup to CLK 65 4>
teLin RES Hold to CLK 20
bun Input Rise Time 20 From 0.8V to 2.0V
thi Input Fall Time 12 From 2.0V to 0.8V

Notes see next page.
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SAB 8284B

Timing Responses

Symbol Parameter .Limit Values Unit Test Condition
Min. Max.

teice CLK Cycle Period 100 -

tomneL CLK HIGH Time ] - Fig. 7 & Fig. 8

teLch CLK LOW Time 2 Fig. 7 & Fig. B

fercssz CLK Rise or Fall Time - 10 1.0Vto 35V

tcrec

tpHpL PCLK HIGH Time teLa—20

teLpH PCLK LOW Time tere—20

thyLeL Ready Inactive to CLK ©) -8 ns Fig. 9 & Fig. 10

tavheH Ready Active to CLK ®) 2) Fig. 9 & Fig. 10

teln CLK to Reset Delay 40

fouen CLK to PCLK HIGH Delay -

teupl CLK to PCLK LOW Delay 22 -

toreH OSC to CLK HIGH Delay -5

toLeL 0OSC to CLK LOW Delay 2 35

toLon QOutput Rise Time {except CLK) 20 From 0.8Vto 2.0V

toHoL Qutput Fall Time (except CLK) 12 From2.0V10 0.8V

Y (Vateol) +2 for CLK Freq. < 8 MHz
(ateLel) +6 for CLK Freq. = 10 MHz

2y (%3t o) — 15 for CLK Freq. < 8 MHz
(22 terc) — 14 for CLK Freqg. = 10 MHZ

3) & = EFl rise (5 ns max) + EFl fall (5 ns max}.

4 Setup and hold necessary only ta guarantee
recognition at next clock.

5} Applies only to T3 and Ty states.

% Applies only to T, states.

7y 30 MHz for SAB 828481
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SAB 8284B

A.C. Testing

Input/Qutput Waveform

24

1.5 ~=—— Test Points—1.5

0.45

A.C. Testing: Input are driven at 2.4V for a Logic 1" and 0.45V for a Logic ‘0"

Timing Measurements are made at 1.5 V for Both a Logic ““1”" and “0".

Load Circuit for CLK output

VL = 3 W
[] R, =6040
Device
under
test
+
T CL '-'100pF
Load Circuit for all other output
V =208V
R =3250
Device
under
test
+

I CL =30pF
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SAB 8284B

Waveforms

Figure 4
Clocks and Reset Signals

g

Name 1/0 -/—\_/—\
B J

tcLect

tELEH

= {o1cH ::] o e
ol
L ) \

tonich_|

\
CLK 0 \
PCLK O fo
CSYNC |
envL
RES
RESET O

forct

foLpy

———

P——tpupL

j tiHcL
FtGuUmH

1\

—

el r—-

Nole; All timing measurements are made at 1.5V.unless otherwise noted.
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SAB 8284B

Figure b
Ready Signals — Asynchronous Devices

x| ]\ f\ ./ /X
fowrx tRIVEH 1L =
RDY, °*
RDY
‘ iRy toLrix
AEN
AEN? .s
¢ foLanx
AYVCL M— -~
ASYNC l
*e IoLavx _
READY
favicL
RyHCH™ f~—

Figure 6
Ready Signals — Synchronous Devices
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SAB 8284B

Testconditions

Figure 7
Clock High- and Low Time; Using X1, X2

FIC

Vec
L
r CSYNC

7
CLX {oad
R1
X
24MHz E3T
X
[ % 2
F/IC
CSYNC
R1=R2=510Q
Figure 8
Clock High- and Low Time; Using EFI
Pulse Generator EFI CLK Loadﬂ

1) C = 100 pF
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SAB 8284B

Figure 9
Ready to Clock — Using X1, X2
Veo
—_— )
AEN; CLK Load 1
R1
X
24MHz( 2)
X Ready Load
RZ 2
QsC
Pulse Generator
Trigger RDIZ
FC
AEN3
CSYNC
R1=R2=510Q2
Figure 10
Ready to Clock — Using EFI
7
Pulse Generator EF CLK Load
Vee
F;If?
Trigger AEN;
Pulse Generatoe ROY;
AN,
?)
CSYNC Ready {oad

VG = 100 pF
¢ = 30pF
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SAB 8284B

Ordering Information

Corhponent Description Ordering Code

Clack Generator- (Plastic Package)

SABS8284B-P upto 8 MHz Q67020-Y151

SAB 8284B-1-P upto 10 MHz Q67020-Y152
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