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CHIPS

82C201, 82C201-10/82C202/8B2A203/82A204/82A205
€S$8220: PC/AT COMPATIBLE CHIPSet™

= Fully IBM™ PC AT Compalible

= Flexible archlleclure allows usage in any
1APX 286 design

u  Early ALE Generation
Early RAS Generation

a Low Power CMOS Process Technology for
82C201 and B2C202, and Advance Low
Power Schotiky Process Technotogy for
82A203, 82A204 and 82A205

The CS8220 PC/AT compatible CHIPSet is a
5 chip LSI imp!ementation of most of the
MSI/SSi logic used to control the IBM Personal
Computer AT. The flexible arghitecture of the
chip set allows it to be used in any IAPX 286
based system design. The 82C201 and 82C202
perform the functions of the inte) 82284 Clock
Generator and Ready Interface, 82288 Bus
Cantraller for iAPX286 processors, 8284A
Clock Generator and Driver, and replace 30
other MSI/SSI devices in the IBM PC AT
desigh. Significant new features have been
added to enhance system performance while
still maintaining PC AT compatibility,

The 82C201 is the standard 8 MHz device.
The B2C201-10 will operate with a system
clock frequency of 10 MHz.

Two signals, ALE and BAS

ar
the activation of the Early Mode seiect line

LOATA  LAGIOH MDATA SOATA
1 Ct BUT

wanros | 500500y

10 or 8 MHz with One Wait State or

6 MHz with Zero Wait State Capability
Complete System Board Memory Decode
Contigurable RAM Selects

16 Bit to 8 Bit Conversion Logic

Vatriabie Wait Staie Seieciion

24 mA sink and -3.3 mA source current
tor Systern Bus outputs

Single 5 Volt Supply

{EMODE). When EMODE is low, both signals
become valid before the normal ALE and RAS
signais. This aiiows the use of 120nsec DRAMS
in a 8Mhz zero wait state system or 150nsec
DRAMS in a 8Mhz one wait state system.

The

10 MHz one wait state system using

82C201-10 will require 120 nsec DRAMS. Vari-

able

wait state selection is alsa provided to

accommaodate slower mermortes and periph-

erals

The 82A203, B2A204, and 824205 include most

where necessary.

of the bufferg and drivers required in an IBM
PC AT compatible design. Advanced Schottky
Bipolar process technology is Used to imple-
ment these devices, allowing high speed and
high source (-3.3mA} and sink (24mA) current
capabiiity, ! e
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Figure 1. PC/AT Block Diagram
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CHIFS

82C201 Pin Description

Pin No. .I;:: & Symbol Pin Description

CRYSTAL Inputs for parallel resonant fundamental
mode frequency crystal. The crystal frequency must
be twice the processor clock freguency. Alternatively,
a TTL clock may be connected to Xi.

ZERQ WAIT STATE option. When active the memaory
accesses will have no wait state cycles inserted. For
priper operation set-up and hold times to the clock
must be met,

STATUS inputs from the CPU. The status signals are
used by the bus controller to determine the state of
the CPU. Pull-up resistors should be provided on
these inputs.

23 (I X1,X2

18 I WSG

l

b
=
®
4

12,13 |

READY is an active low output indicating that the
current bus cycle be completed, Ready is an open

8 Q READY collegtor output requiring an external pull up resistor.
S50, 1, WS0 and RESET1 inputs contrel READY
output.

=

) RESET1 (RES) is connected to the Power Good

80 I RESET1 signal. When low it will provide a reset signal for the
system.

) RESET2 (RC) fs an active LOW inpui generated by
11 | RESET2 the Universal Paripheral interface device 8042. It
forces a CPU reset by activating RESET3 signal.

RESET3 (RES CPU} is the reset srgnal tg reset the
CPU. RESET3 is generfated when RESET1 or RESET2

77 Q RESET3 inputs become active. RESET3 is also activated when
a HALT status is generated by the CPU by forcing
M/10, S0, $1 and AT LOW.

RESET4 (RESET) is generated as a result of RESET 1
becoming active and provides the reset for the
sysiem. RESET4 is synchronized with the Processor
clock.

PROCESSOR CLOCK signal provides the clack for
83 [0 PROCCLK the CPU. 1t is equal to the crystal frequency on pins
X1 and X2.

SYSTEM CLOCK is equal to half the PROCGLK and
5 O SYSCLK may be used Tor¢clocking peripheral devices. Itis
synchronized to the processor T-states.

DMA CLOCK is an output running at half the SYSCLK
6 o DMACLK frequency. This clock 1s synchronized to the CTPU
T-cycles. It is clock source for the DMA Controller.

PCLK (Peripheral Clock) is half the rate of the

4 o RESET4

7 O PCLK PROCGCLK. It is used for clocking the peripheral
controllers, ~
82C201 4




CHIPS

82C201 Pin Description

{Continued)

Pin No.

Pin
Type

Symbol

Pin Description

o

ENABLE ADDRESS STROEBE Is an active LOW output
which enables the Address Strobe input of the Real
Time Clock device MC146818. It goes law at the first

ol b b e — AL Frne LLoa M

feau Siaius inpi.u {31= -V} IFom g CPU.

ADDRESS 1 is the demultiplexed address s;gnai from
the CPUL It is used to detect the 'SHUT DOWN'
condition of the CPU, ) -

73

AD

ADDRESS 0 is the address signal from the CPU. It is
used to generate the enable signal for the data bus
transceivers.

82,81

Xi1,X12

P ol o

CRYSTAL |nputs ior the infernai osciliator which
generates the clock for the I/QO devices and other
peripherals in the system. A parallel resonsnt
fundamental frequency made crystal should be
connected across the X11, X12 inputs. Alternatively, a
TTL clock may be connected to X11. L

78

OsC

OSCILLATOR output is the clock frequency of the
crystal connected across X11, X12, .

78

osC/12

OSCILLATOR divide by 12 is an output with a clock
frequency egual to 1/12 of the crystal frequency
across the X 11, X12inputs. ‘

27

MEMORY=-INPUT QUTPUT is the MflO s:gnal from
the CPU. When HIGH it indicates memary -
access,when LOW it indicates an I/C access. Itis
used to generate the Memory andl/O control signals
for the Systemn;

ke b ]

49

INTA

INTERRUPT ACKNOWLEDGE isan active LOW
output. It is used by the Interrupt Controllers to
output the interrupt vector onto the data bus, It is tri-
stated when HLDA is active h|gh and CNTLOFF
output is low,

45

I/C

/O REALD signal for the I/O dewces When LOW it
indicates an 1/0 READ command isin progresé Itis

iri-staied when HLDA is T'llgfl and ONT I.U!'l' DUTDUI is

low,

48

Fle

IO WRITE signal for'the 1/O devices. When LOW it
indicates an I/Q0 WRITE command i$ progress. 1t is tri-
stated when HLDA is high and CNTLOFF output is
low.

Ix
o

MEMORY READ COMMAND instructs & memory
device to place data on the data bus. MEMR is also
active low during refresh cycles. Itis tri-stated when
HLDA is high and CNTLOFF output is low,




CHIFS

82C201 Pin Description
(Continued}

Pin No. .';;:e Symbol

Pin Description .

47 11O MEMW

MEMORY WRITE COMMAND instructs a memory
device to read the data on the data bus. It is trl-stated
when HLDA is high and CNTLOFF cutput is low,

50 0 ALE

ADDRESS LATCH ENABLE is an active HIGH signal
and controls the address tatches used to hold the
address during a bus cycle. ALE is not issued for halt
bus eyele.

44 Q RAS

RAS is an active HIGH output, It is used to generate
the RAS and CAS signals for memory accesses.

3¢ o . DT/R

DATA TRANSMIT/RECEIVE determines the data
direction to and from the local data bus, A HIGH
indicates a write bus cyc¢le and a LOW indicates a
READ bus cycle. DEN output is always inactive when
DT/ changes state. DT/R is HIGH when no bus eycle
is active.

51 0 DEN

DATA ENABLE is an active HIGH output. When active
it enabies the data transceivers connected to the local

41 0 DSDENQ

bus
" DATA STROBE DATA ENABLE 0 is an active LOW .

output. When active it enables the data transceivers
connected to the low byte (D0-D7) data bus. This
signal Is active when DEN is high. Also an active
Numerica! Processor Chip Select will disable this
output.

40 O DSDENT1

DATA STROBE DATA ENABLE 1 is an active LOW
output. When active it enables the data transceivers
connected to the high byte {D8-D15) data bus. This
signal Is active when DEN is high. Also an active
Numerical Processor Chip Select will disable this
output.

81 170 XBHE

BUS HIGH ENABLE is an active LOW signal which
enables the high byte data bus signals to pass
through the data bus transceivers.

G2 Vo] XAQ

ADDHESS Q Whe-” acrnm decndes the cascaded

Interrupt Controller's command woerds issued by the
CPU. The XAQ works in conjunction with the read,
wrile and chip select inpuis of the interrupt controller
and determines whether the CPU wishes to issue a
command or read the status of the controdler.

72 | XA3

ADDRESS 3 is used for generating the chip sefect and
reset signals for the 80287,

71 | cs287

CHIP SELECT 287 is an active LOW input used to
generate the Numerical Processor Select NPCS for
the 80287.

82201
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82C201 Pin Description

{Continued)

Pin No.

Pin
Type

Symbol

Pin Description

65

o

NPCS

NUMERICAL PROCESSOR CHIP SELECT is active
LOW output and is used as the Numerical Processor

70

BUSY

Select NPS1 for the 80287.

BUSY is an active LOW input from the 80287 to
indicate that it is currently executing a command. 1tis
used to generate the Busy signal for the processor.

8USY 287 is an active LOW output for the processor.

It indicates to the processor the aperating condition
of the Coprocessor

n
D

ERROR is an active LOW input st from the Numeric

Praracent mrhr-:hnn that an unmasked arror

LSSl Tnllan [E=t At

condition exists.

66

CPINT

COPROGESSOH lNTEHUF’T is an acfive HIGH
output, It is the Interrupt Request from the Numeric
Coprocessor and is connected ta the Interrupt
Request 13 of the Interrupt Controller. . . -

68

RES287

RES287 is an active HIGH output and IS used to reset

- the Numeric Processor.

26,

AF1B

'AFTE is an active LOW mput 5|gnal which should be
asserted when 16 bit memory acceses are made. It is
used to inhibit the command delays for memory
accesses by the /O de\rlces

25

MEMCS16

MEMORY CHIP SELECT is an active low s.gnal s
active for a 16-bit, 1 wait-state memory cycle. It must |

be obtained by decoding LA17-LA23 address lines.

30

HRQ1

HOLD REMQIUIEST 1 ig an active HIGH r.':mnnl from ﬂ'lp )

Tl i TR s hd T 1l

DMA controller. 1t is used to generate the CPU Hold
Request signal.

33

CPUHRQ

CPU HOLD REQUEST is an active HIGH output
for the CPU for DMA transfers by the DMA controller,
It is also active during refresh cycles.

28

HLDA

HOLD ACKNOWLEDGE is an active HIGH input
generated by the CPU, granting a DMA cycle to the
DMA controller. HLDA active forces all commands,
TOR, TOW, MEMR, MEMW, and TNTA, to be tri-stated
provided the CNTLOFF output is low.

31

HLDAI1

HOLD ACKNOWLEDGE 1 is an active HIGH ouput
providing the Hold Acknowledge signal for the DMA
controller.

74

HOCS16

1/O GHIP SELECT is an active low signal. It is active
for a 18-bit, 1 wait-state /0 cycle.

7 82C201
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82C201 Pin Description
{Continued)

. Pin
Pin No. Type Symbol

Pin Description

53 | AEN1

ADDRESS ENABLE 1 is an active LOW signal from
one of the two DMA controllers o enable the address
latches holding the address. It is active for 8-bit data
transfers,

54 f AEN2

ADDRESS ENABLE 2 is an active LOW signal from
one of the two DMA controliers tO enable the address
latches holding the address. It is active for 16 bit data
transfers.

52 1 EMODE

EARLY MODE is an input which selects between the
Early generation of ALE and RAS signais or normal

. genaration of the ALE and RAS signals. A LOW input

will select the EARLY mode and a HIGH input will
select the Normal mode.

76 ws2

TWO WAIT STATES option. When active the /O
acceses will have two wait states inserted, WS2 may
be generated by I/O address decoders.

75 ! W33

THREE WAIT STATES option. When active tha /O
acceses will have three wait states inserted. WS3 may
he generated by I/O address decoders.

59 c DIRHLE

DIRECTION FOR HIGH TO LOW BYTE and low to
high byte conversion during data transfers to and
from the 8 bit peripherals. This signal is also referred
to as DIR245.

58 O . CONTLOFF

CONTROL OFF is an active HIGH output which is
used to enable the low byte data bus latch during byte
accesses. When CNTLGOFF is low, HLDA active tri-
states alt command gutputs.

60 . o ENHLB

ENABLE HIGH TO LOW byte performs the hlgh to
low byte conversion with the DIR HLB signal,
Conversion does not take place if A0 = 0 which
indicates word transfers. This signal is also referred to
as as Gate 245,

55 Q. DMAEN

DMA ADDRESS ENABLE is an active LOW signal and
is active when any O device is making a DMA access
io the sysiem memory.

34 I[OCHRDY

/0 CHANNEL READY signat is generated by an [/0
device. When LOW it indicates a ‘not ready' condition
and forces the insertion of wait states in 1/O or
Memory accesses by the [/O device. When HIGH it
will allow the compietion of 2 memory oran I/Q
access by the 1/O device.

82¢201




82C201 Pin Description

(Continued)

Pin
Type

Symbol

Pin Description

32

18]

DMARDY

DMA READY signal for the DMA Controller used to
extend memery read and write cycles from the DMA

controller for slower memaries or I/O devices. When

low it mserts waijt states, .

35.

REFREQ

REFRESH REQUEST INPUT is an mput |nd|catmg
that a refresh cycle be initiated for the dynamic
RAMs. This signal is obtained from the Timer
controller, 8254, and provides a refresh request every
15 mrcroseconds

S

36

REFDET

REFRESH DETECT isan output whlch changes state

when a refresh cycle is being initiated. It may be used

externally to monitor the state of the refresh cycle
executlon L ,, .

38

17O

REFRESH is an open drain active LOW sngnal tis
used to initiate a refresh cycle for the dynamic RAMs.
As an input it can used to force a REFRESH cycle
fram an /O device. An external pull up is required on
this pin.

37

REFEN

REFRESH ENABLE is an active LOW outpUt which is
used 1o start a refresh counter which provides

. addresses for the dynamic RAM refresh oycle.

56

LSAQ

ADDRESS 0 for system bus which is forced LOW for
_ word dccesses. T

a7

devices.

ONE WAIT STATE is an active high output which
goes active during phase 2 (O2) of the CPU bus cycle

fnllnwmd the Ts state, It can be used nﬂnrna!ly to

extand the READ or WRITE cycles for slower /O

[T ooy

29

ORC

DMA READY CLOCK is an active HIGH mput and is
used to generate the DMA READY signal for the DMA,
controllers. C

ASYNCHRONOUS RESET isan active LOW input.
Under normal configurations, it should be tied to a
10K pull-up resistor. It resets the chip to a known
siate, and is used for testing purposes only.

23

NMICS

NON-MASKABLE INTERRUPT CHIP SELECT input
is active LOW. When active it enabies the NM! to the
CPUL

19

AD7

DATA BUS BIT 7 of the peripherai data bus, is used
to generate the Non-Maskable Interrupt for the CPU.

16

NMI

NON-MASKABLE INTERRUPT is an active HIGH
output and is connected to the NM| of the CPL.

9 82C201




82C201 Pin Description
{Continued)
Pin No. Pin o mbol Pin Description
e ®
/O CHECK is an active LOW input. It is used to signal
292 I o an Error condition from an 1/O device. When active it
generates the |{QCK output if Enable /O Check input
was active,
170 CHECK output is activated when an /0 Check
(1OC) input is activated. Enable I/O Check rmust be
17 0 IOCK active for IOCK to be generated. The IOCK is used to
generate the Non-Maskable Interrupt for the CPU,
and is also stored in PORT B as one of the status bits,
ENABLE I/Q GHECK is the enable input for the i/O
20 l ENIOGC Check logic. it enables the generation of the I0CK
output when |OC is active.
4 I FAR PARITY error is Active LOW input and generates the
Parity Check PCHK output.
' ' ENABLE RAM PARITY GHECK is an active HIGH o
2t ! ERMPCK input Used to enable the parity check logle.
"PARITY CHECK is an dctive HIGH output active when
18 o PCHK a parity check Is detected. It is used to generate the A
Non-Maskable Interrupt for the CPLL '
42,63,84 — Voo Power Supply. i s ’
143,64 = — Vg “Ground, - )
| 82C201 10
|
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82C202 Pin Description

Pin No, .':.;: a Symbol

Pin Description

40-34 I A17-A23

ADDRESS BUS inputs from the processor address
bhus.

12 [ REF

REFRESH is an active HIGH input and initiates a
refresh ¢ycle for the dynamic RAMs.

RAMSELO

10.11 ' RAMSEL 1

RAM SELECT 0 and 1 select the 256K, 512K or 1024K
RAM option. The select logic works as follows:
RAMSELD RAMSELT RAM MEMORY

0 o] . 256K

o} 1 640K

1 0 512K

1 1 1024K

13 1 HLDA

HOLD ACKNOWLEDGE is an active HIGH mpul from
the processor. When active it indicates that the
processor has relinquished the system bus in favour
of another bus master in the system. It is used %o latch
the internally generated RAS/CAS signals into
appropriate cutputs.

14 | ALE"

ADDRESS LATCH ENABLE is an active HIGH input
and latches the low order address signals from a
multiplexed bus into the address registers. It is used
to latch the internaliy generated RAS/CAS s:gnals
into appropriate outputs. .

33 e XMEMR

MEMORY READ is an active LOW tnp ut from a
peripheral device instructing the memary to place its
data on the data bus. It is used to generate the
direction signal for the data bus buffers holding the
data bus signals,

42 UCAS

USER CAS is an active LOW :nput and is used to
enable parity generation logic when addressing
memory which is selected by logic external to the
82C202. It is usually connected to the CAS generated
externally for memory beyond what is addressable by
the 82C202. When active it enables parity generation/
check for the externaliy selected memory.

41 O PAREMN

PARITY ENABLE is an active HIGH output. tt is active
dunng the parity check cycle

29 ; XAD

ADDRESS 0 is the address 0 stgnal on the address
bus. It is used to detect the parity error on Jow or high
memory data byte

32 | XBHE

BUS HIGH ENABLE sugna[ is used in the same way as
XAQ to generate the parity error for the low or high
memory data byte,

ROW ADDRESS SELECT 0 and 1 'are’ usged'fdr
selecting RAM banks. The RAS0 selects the lower
memaory bank,and RAST selects the high mamory
bank.

m 82C202
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82C202 Pin Description
(Continued)

Pin No.
Type

Symbol Pin Description

COLUMN ADDRESS SELECT 0 and 1 are used to
. select the low and high byte access signals for the
RAM access cycles,

AF16 is an active LOW cutput indicating a word
memory access. It is used to generate Command .
Delay control signal for delaying READ or WRITE
commands for slower peripherals or 1/Q devices.

LOW MEG CHIP SELECT is an active LOW output
which is active when low memory address space,
0-1.024 Megabyte, is accessed. It can be used to
disable certain read or write signals on the [/O
connector if accesses aré made beyond one mega-
byte address space.

ROM CHIP SELECT is an active LOW output which is
active when the ROM/PROM/EPROM space is
accessed. It can be used to generate the chip select
inputs for the non-volatile devices in the system.

MEMORY DATA BUS ENABLE. is an active LOW
output. It is used to set the direction on the data bus
buffers which drive the data bus between the system
and the memory devices,

PROGRAMMABLE PERIPHERAL INTERFACE CHIP
SELECT is an active LOW input. It is active when the
Peripheral Interface Device 8042 is selected. It is used
to generate the Chip Select signal for the 8042

ANACE 8042 CHIP SELECT is an active LOW signal for the
""" = 8042 device. it is seiecied when PPICS is active.
ADDRESS 4 is the address 4 of the CPU address bus,

28 i Xad It is used to generate the chip selects and data
strobes for other peripherals in the system.

I/O READ AND WRITE are active LOW inputs and are
active whenever a read or write cycle is performed

CAS0,

45, 44 o CASt

4 o} AF16

3 o LMEGCS

2 Q LCSROM

& © . MDBEN

30 1 PPICS

ny
Q
o]

i7.18 | _;C% with an I/ device. They are used to generate the
read and write signals for the peripherals or other /O
peorts on the system.
FORTBAD READ and WRITE signals for the I/O part are active
2221 Q =T R LOW outputs. They are generated when an Port B is
PORTBWR ) s A .
either ‘raad’ or ‘written’ to.
o ENABLE ADDRESS STRORE is an active LOW input
15 [ ENAS and is used to generate the address strobe signal for
the real time clock davice MC146818. )
27 95 o RTCAS, REAL TIME 'CLOCK ADDRESS STROBE and DATA -
! SRTDS STROBE outputs for the real time clock MC146818.

82C202 12
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82C202 Pin Description

{Continued)
. Pin 7 . . o o
Pin No. Symbol Pin Description
® oo > :
REAL TIME CLOCK READ/WRITE output for the real
time clock device MC146818. A HIGH state indicates
26 O SRTRW a 'read” operation and a LOW state means a ‘write'
operation. _
Q1 WAIT STATE is an active HIGH input and is used
16 I Q1wWs to extend the Real Time Clock Address strobe by one ™
wait state. )
NMI CGHIP SELECT isan actwe LOW output. It may
23 Q NMICS be used to enable the Non-Maskable interrupt to the __
_ _ processor. _ .
98 . o MDPIND, MEMORY DATA PARITY INPUT 0.1 for parity on h
' ) . MDPIN1 ~ LOWand HIGH bytes of memary, T
PARITY is an active LOW output. ThlS latched ouiput
g Q PAR is active when an gven parity error is detected on -
either the LOW or HIGH byte mamaory access L -
48 — Voo Power Supply. L e
1,24 — Vsg Ground. o T o
. 7,19,31,43 N.C. Not Connected. S o ) o

13 82C202
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82A203 Pin Description

Pin No.

Type

Symbol

Pin Description

1

Vss

Ground.

O

SMEMR

Memory Read command for the expansion bus. It is
active when low 1 Megabyte memory space is
addressed.

SMEMW

Memory Write command for the expansion bus. It is
active when low 1 Megabyte memory space is
addressed.

170

MEMR

Memory Read command for the extended expansion
bus. It is active on afl memory read cycles.

170

MEMW

Memory Write command for the extended expansion
bus. It is active on all memory write cycles.

70

Temens s I/ e ideme sk lanal mmcarnama] fav ban sumamaiso dorm
INIPUVA/ULP UL OTau UGN TV 1016 TAP GOV WL .
The read cycle can be initiated by the CPU or DMA
controlier, or by a DMA controller resident on the 1/O

channel,

11O

Input/Cutput Write command for the expansion bus.

The write cycle can be initiated by the CPU or DMA
controller, or by a DMA contreller resident on the /O
channel,

/O

SA0

Address 0 of the CPU bus, The i/0 pin outputs the
AQ from the CPLU during local CPU cycles. The
expansion bus can force the AQ on this pin during
the period when another master on the expansion
bus has the control,

/0O

Address 0 from the local I/0 bus. In DMA cycle the
XAQ is forced by the DMA controller, During CPU
read cycle the XAQ is forced by the CPU.

10

170

Bus High Enable signal from or to the Expansion
Bus is active when the high byte transfer is taking
place.

1

/0

Bus High Enable to or from the peripheral bus is
active when high byte transfer is taking place.

12

l{e;

Memory Read is the read signal generated by the
CPU through the 82C201 to indicate a memory read

rela oy tha DT

YL Uy LIS Wi,

13

i)

Memory Write is the write signal generated by the
CPU through the 82C201 to indicate a memory write
cycle by the CPU.

14

14,

Input Output Read signal generated by the CPU
through the 82C201 to indicate an 1/O Read cycle.

15

o

input Qutput Write signal generated by the GPU
through the 82C201 to indicate an /O Write cycle.

B82A203
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82A 203 Pin Description

{Ceontinued)

Pin No.

Pin
Type

Symbol

Pin Description

Memory Read signal from and to the peripheral bus.
The Read is farced (as an output) by the CPU during

read of the perinheral devices. The DMA controller

ag N (=L S I=L - Y i LU LGS

forces this ptn as input to read data from a memory
location ar memory to memaory transfer. L

17

Vo

XMEMW

_ location or memory to memary transfer.

Memory Write signal from and to the peripheral bus.

. The Write is forced (as an output) by the CPU during

write to the peripheral devices. The DMA controller
forces this pin as input to write data to a memory

5V Power Supply.

19

e,

I/Q Read signal for the peripheral bus As an output it
is used to Read the internal registers of the peripheral
controllers. As an input it is forced by the DMA
controllers to access data from a peripheral device.

20

7o

I/Q Write signal for the peripheral bus. As an output it
is used to write to the internal registers of the
Aorie b sen | e b o P F e P

peripheral controllers. As an |upi.||. itis lorcec Qy the
DMA controller 1o write data o a peripheral device.

21

Bus high Enable signal is connected to BHE output of
the CPU. I indicates the transfer of data on the upper
haif of the data bus. In conjunction with the AQ

polarity it determines whether the access |s on'd word
or byte boundary. The coding of BHE and AQ fallows
the 80286 coding scheme. . -

" SV

22

A20GATE

A20 Gate is used to farce A20 LOW When AEOGATE
is LOW A20 on the CPU address bus js forced LOW.
When A2Q0GATE is high, A20 s transmitted as
generated by the CPLL

23

CPUAZ20

CPU AZ20 is the CPU address 20, It is transmitted as

_A20 after being conditioned by the A20GATE signal.

24-30

I7Q

A23-A17

AZ3-A17 are the Address bits 17 through 23 of the
SPU address bus. As input these pins are forced by

the CPU address bus. As outputs the expansron bus

31

CMAEN

DMA Address Enable is used to condmon the trans-
celvers for the peripheral control signals. When
LOW it allows the DMA control signals (MEMR,
MEMW, I/OR, [/OW, XA0) to be output on the system
control bus. e

32-34

SA17-18

Systern address bug addresses 17—19 are ouiput to the
expansion bus during a memory ar an 170 gycle.

35

Ground.

15 ’ - 82A203
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82A203 Pin Desacription
{Continued)

Pin No. Type Symbol

Pin Description

3642 e LA23-17

System address bus A17-23 is controlled by the
MASTER signal. When MASTER is LOW the ’
expansion 170 bus forces the Al17-A23 addresses on
the Jocal systemn bus, When MASTER is HIGH the
system board forces the addresses on the expansion
bus. LA17-LAZ3 gives the system up to 16 Mbytes of
addressability. LA17-LA19 are valid when bus ALE
signal, BALE, is high. LA17-LA19 are not latched
during CPU cycles and do not stay valld for the entire
cycle. They are used to generaleé memory decodes
for 1 wait-state memory cycles. The /O add-on
adapter boards must [atch these signals on the falling
edge of BALE signal.

43 0 AEN

Address Enable is an cutput signal for the expansion
bus. When LOW it indicates that another MASTER on
the expansion bus has made a request by activating
MASTER,

44 o] BALE

Buffered Address Latch Emable is a bufiered ALE
signal for the devices on the expansion bus.
SAD-SA19 are latched on the falling edge of BALE.
During DMA cycles, BALE is forced high,

45 1 CPUHLDA

CPU Hold Acknowledge signal is used to control the
direction of the address and control signal trans-
ceivers. A HIGH on the CPU HLDA is interpreted as
a EMA cycle.

45 | MASTER

Master is generated by the devices on the expansion
bus. A LOW indicates that ancther device on the
expansion bus is active. After MASTER is forced

low by an 1£0 device, the /O CPU must wait for one
system ¢lock period befere forcing the address and
data lines. The MASTER signal must not be held low
for more than 15 microseconds, or else data in the
system memory may be lost due to lack of a refresh
cycle.

47 | LMEGCS

Low Megabyte Chip Select is generated by 82G202.
When active, it indicatas that low megabyte memory
atldress space is being accessed.

48 | ALE

" Address Lateh Enahle i obtained from the 82C201, 1t

is used to generate the buffered ALE signal for the
expansion bus, and to lateh the address bus gignals.

49 | RESET

‘Reset is used to reset the Port B jatch. Reset is active
LOW.

50 | PORTEBRD

Port B Read is active when the GPU reads PORT B

latch, which stores the status conditions.

82A203
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82A203 Pin Description

{Continued)
Pin No. Pin Symbol Pin Descriptlion
Type
BAETOTIE Port B Write is active when the CPU outpuis the data
31 ! PORTBWR  i5the PORT B latch. .
52 — Vee 5 Volt Power Supply o
53 | POHK Parity Check is generated by the 820201 and can be
read an a PORT B Read command.
54 | IGCK 1/0 Channel Check is generated by the 82C201%. It can
be read by a read to the PORT B. -
g5 0 oUuT2 CUT2 is the outpui from the Timer 8254, It can be
read by a read to the PORT B,
Refresh Detect is generated by the 82G201. It canbe
56 ! REFDET read by a read to the PORT B. o -
- “Enable /0 Check is an output which is used to
57 Q EIOCHK enable the I/0 Check (IOC) from the 1/0Q expans:on
bus to be latched into the 82C201.
] o Enable RAM Parity Check is generated for the
58 -0 ERMPCK 82C201. It allows the 82C201 1o latch the parity error
and output it as PCHK signal for the 82A203.
Speaker data is an outhut which is used to allow the
59 0 SPKRDATA 8254 tone signal to be,ou_t!:_a__t_:_t__g_?he speaker.
Timer 2 Gate signal enables the timer on 8254 Timer
60 © TMR2GATE to generate the tone mgnal for the spea ker .
- Data Bus Q-7 for the peripheral bus. XDD -XD3 are
88-85 = . e XD0-XD3 used as inputs to PORT B Latch and outputs from
84-81 Q XD4-XD7 PORT B status buffer. XD4-XD7 are outputs only

from PORT B status buifer.

. , e A2 A0S
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82A204 Pin Description
Pin No Pin Symbol Description
" Type
1 —_ VSS Ground.
64-68 & MAG-MAZ .
o_g o MAS-MAT Address signals 0-7 for addressing the memory.
5-17 I A1-A13 Address signals 1-16 from the CPU for addressing
18-21 i Al14-A16 the memory.
18 — Voo 5 Volt Power Supply.
22 1 ALE Address Latch Enable from the 82C201.
23 1 BEF - Refresh is generated by the 82C201 to initfate a
refresh cycle for the DRAMSs.
Test, when HIGH, resets the refresh counter and
tri-states the memory addresses MAQ-7. This will
24 | TEST allow another device to accass the memaory. In
(RESET) normal operation the TEST pin must be pulled
Low. _
CPU Hold Acknowledge is generated by the CPU
in response to a Hold Requast from 2 DMA con-
25 ! CPUHLDA troller. The B2A204 uses it to tri-state the SA bus,
aflowing the XA bus to drive the address bus.
26 QO . SAD Address 0 for the refresh memory.
27-34 1/0 SA1-8 .
35-43 /0 SAG16 System addrasses 1-16 for the expansion bus.
35 — Vgs Ground.
=== Refresh Enable is generated by the 82C201 and
a4 ! REFEN allows a refresh cycle to be initiated.
DMA Enable is generated by the 82C201 when a
—_— DMA cycle is underway. [t is used by the 82A204
45 ! DMAEN te condition the address transceiver in the proper
direction. ] .
Address Select is used to multiptex the memory
46 l ADDRSEL address betweéen the system addresses and the
addresses generated by the refresh counter,
47-51 [Fje] XA1-5 .
53.53 G XAB-16 Peripheral addresses 1-16 for the [ocal 1/0 bus.
52 — Veo 5 Volt Power Supply.

82A204
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82A205 Pin Description

Pin

in No. Symbol Description
Pin Type y P
1 o Vag o Ground. = o R o
§1:68 - UQ ME)E_)J Memaory H:afrn bus for the on hoard memory.
2-9 VO MD8-15 ST e et kA -
1G-17 170 DO-D7 . T .
19-26 /o DB-D15 CPU data bus signals from/to th-n‘erCPU. -
18 — Veo B 5 Volt Power Supply. . ) ) I

g 90 System Data bus for the expansion bus, Iis ) _
gg_ié :jg ggqusDT direction is determined by DT/R signal from

the 82C201. . e
as —_ VSS Ground. L )
DIRHLB is generated by the 82CG2071 and dontrals

44 ! DIRHLE the direction of low to high byte conversion during

_data transfers to and from 8 bit penpherals

Data Transmit/Receive is generated by the 820201 lt
determines direction of data to and from the

45 ! D/R memory. A HIGH on the pin indicates a write cycle
and a LOW indicates a read cycle.
! DSOEND Data Strobe Enable 0 and 1 are generated by the '
46, 47 DSOENT 820201, These signals enable the data transceivers

connected to the LOW and HIGH data bytes.

XAD is address signal 0 far the peripheral bus, It is
48 | XAD generated by the 82A203. It is used fo condition the
bus transceiver for the -memory data bus,

XBHE is the Bus High Enable signal generated by
the 82A203. It is used to condition the bus
transceiver for the memory date bus, and is active
during a high byte transfer.

_ Control Off is generated by the 820201 and is used
50 | CNTLOFF to enable iow byte data bus latch during byte
access. . )

ey Damed in mamarmbasd b dbn OOA D ol T in
I"v‘!elllul Y Rcad 2 y<i ierated Ly U1 QamAaio drid Ib UDE:U

YTV to enable the parity generation logic on the
5t I XMEMR device, and to set the direction on the output
transceiver for the memory data bus.

52 - Vee 5V Power Supply.

Parity Enable allows the parity check to be done on
53 I PAREN parity on the parity bit read from the memory.

49 I XBHE

P P P R T
EI'\'IIHLB SlHavigs tll: IIIHJI I.U IUW LIy

<o
54 ] ENHLEB conjunction with DIRHLB signal. Itis gen
the 82C201,
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82A2035 Pin Description
{Continued)

Pin .
Pin No. Type Symbol Description .
Memory Data Bus Enable [s generated by the
55 | MDBEN 82C2Z02Z. it enables the data bus transceivers
connectad to the memory devices,
56 o FAR Parity signal, when active, signifies a parity erroron a
memory read cycle.
MDPOUTO | Memory Data Parity Out 0 and 1 are the parity bits
59,57 | MDPOUT1' read fram the memory banks 0 and 1. They are used
to compute the parity during a ready cycle,
MBPING Memory Data Parity In 0 and 1 are the parity bits
60, 58 o ' written to ithe memery banks 0 and 1 during a memory
MDPIN1 .
write cycle.
82A205 20




CHIPS

Functional Description 82C201

The82C201 block diagram Isillustrated in Figure
2. The device consists of the following functional
bigcks:

Clock Genegration and

Reset/Ready Synchronization

Cornmarid and Control Signal Genaration’
Conversion Logic

Wait State Controf

DMA and Refresh Logic

Numerical Processar Control

NMI and Errar Logic

Clock Generation and
Reset/Ready Synchronization

The Clock Generation circuitry contains the

two oscillators Uused to generate the system
clock signals. Both oscillators are designed to
use an exiernai, paralliel resonant fundamental
mode crystal to generate the basic operating
frequency. Crystal connections for the CPU
Clock oscillator are made to pins X1 ang X2.
The X711 and X12 pins are uséd for generating
the Video Clock. The CPU Clock oscillator
crystal frequency should be twice the CPU
operating frequency (e.g. 12Mhz crystal fora b
Mhz CPU). For the IBM PC AT, 2 14.31818 Mhz
crystal should be used with the Video Clock
oscillator to mainiain compatibility. The 14.31818
Mhz crystal may require a trimmer capacitorin
series with the crystal. The trimmer capacitor
can then be adjusted to eliminate unwanted
color shifts in video signals. Recommerided

circuits and crystal specifications for both oscil-

lators are shown in Figure 3,

Two clock signals are derived from the Video
Clockoscillator, the 14 31818 Mhz clock (14MHz)
to ithe expansion connectors for the system
bus and the O3C/12 ciock for the counter
timer. The OSC/12clockis generated internaily
by dividing the 14.31818 Mhz signal from the
oscillator by twelve. Due to the possibility of
heavy loading, the 14 Mhz clock should be
externaily buffered before being routed to the
expansion cornectors.

ArAaraAimim [~ Fanle Yo T IFY PN PR R P TR i Sy
w uonlnunuu\d 520201 clocks are derived e

the CPU Clock oscillator. These clocks are
used throughout the system board and deter-
mine the speed at which the computer operates,

-

PROCGLK is'a clock putput which is intended
to drive both the CPU and the Numerical
Processor. The PROCCLK output has z fre-
quency equal 10 that of the GPU Clock oscillator
crystal, The PROCCLK output buffer has suf-
ficient drive capability to meet the 3.8 volt
minimum V., regquirement of the 80286/80287
clock inputs, and may be used to drive them
directly.

SYSCLK and DMACLK are system clock signals
--whose output frequencies are ' and % the

PROCCLK oscillator, respectively. Immediately
after Reset, the SYSCLK and DMACLK signals
are held in a2 LOW state and wili not begin

onerating until 2fter the CGPU aszeris Ctatug
operaung ur aigr (NS L.ry) 433€gns olatus

(51=0) at the beginning of the first bus cycle.
S8YSCLK will then make its first low to high
transition on the falling edge of PROCCLK in
Phase 1 of the next CPU bus cycle following
Ts. SYSCLK and DMACLK are now synchro-
nized tothe CPU's internal clock, and SYSCLK
will provide a low to high transition at the
beginning of Pac‘h Phase 1 while DMACLK

makesthxs same transition on alternate Phase 1
cycles. An illustration of the DMACLK/SYSCLK

_start-up from Reset is shown in 820201 reset

tirming diagrams.

The remaining clock ‘signal, PCLK, also hasa ’

frequency equal to '2 of the frequency of
PROCCLEK. The difference between this signai
and SYSCLK is that PCLK has no phase
refationship to the CPU’s internal clock, PCLK
becomes active immediately after ARST is
deasseried. ARST is a seperate reéset iine which
clears both the PCLK and OSC/12 dividers and
should, for nermal_operation, be tied to the
same signal as the RESET1 input. Alternately,

_ARSTcanbe used to synchronize PCLK to any
desired eventi using additionai externaicircuitry.

Since PCLK is not used internally in the 82C201
for timing purposes, this wilt have no effect on
the proper operation of the CPU. It does,
however, effect the operation of OSC/12, which
is normally used as the Counter/Timer clock,

Two reset cutput signais are provided on the

ARAANA LD o akh T [ o

- ™
_QLiaul Or lUDCLtIlIy llle byblclll nEQCl‘: 153

synchronized reset signal for generai system
reset. RESETS, which is similar to RESET4,is
the CPU reset signal and. additionally provides

21
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Figure 2. 82C201 Functional Block Diagram
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aresetwhen a Shutdown ¢ondition in the CPU
isdetected. Bath signals, RESET4and RESETS3,
are active high signaisderived from the RESET1
input. Both RESET4and RESET3 meet the set-
up and hold time requiraments of the 80286.
After a Shutdown condition is detected,

RESET3 is assertad for 16 PROCCLK times_

and then deasserted. ARESET3 resulting frem
shutdown detection is also synchronous with
PROCCLK, ensuring proper CPU operation.

A ready signal (READY) is provided on the
82C201 to allow the CPU to run with slower
memaories and peripherals, This signal is an
apen drain output requiring an external pull-up
resistorto Voo The vaiue of thisresistor should
not be less than 800 chms nor greater than 1K
ohms to ensure adequate rise and fall times.
READY is_synchronized in this section of the
82C201 t¢ the PROCCLK output. Most of the
cantrol for READY, however, is provided for in
cther sections of the device. A detailed descrip-
tion of READY contrel can be found in the
section entitled "Wait State and Conversion
Logic." READY can also be asserted by apply-
ing a LOW to the WS0 input. In this case, W30
must be externally synchronized for proper
operation.

In order to prevent inadvertent writes to the
Ctock/Calendar device from oceuring during
power-up and power-down situations, ENAS
(address strobe enakble) is generated in the
OO TR AL o ok ) _ Y Tk o)
Salsll, BINAD IS ABEESEMEad wnenevcr HEDE= L
isactive, and is only asserted after the CPU has
started its first status cycle.

The RESET1T input is buffered internally in the
82G201 with a Schmitt trigger, and is intended
to be used as the Power Normal input for the
system. This signal should be LOW when
power is applied o the system and remain
LOW far at least 5 msec after all voltages have
reached their proper operating range and the
PROCCLK has reached the specified AC and
DC parameters. The RESET1 input has a
typical input hysteresis of 1 volt and may be
directly caonnected to an RC network to gene-
rate the necessary power-on reset. (See Figure 9
for typical DT characteristics.)

Reset of the CPU canaiso be accomphshed by
asserting the RESETZ input. This mput is
controlled by the keyboard processgr and can
be used to reset the CPU by means of specTc
Key combinations. When RESET2 is acnvated

the CPU resetsignal (RESET3) is then asserted
and will not be deasserted for 16 PROCCLK
cycles after RESETZ is deassertecl

Command and Control Signal Generation

This section of the 82CZ01 generates various
/0 and Memory control signals for an 80286
based system. The Command and Conircl
Signal Generation Logic has two types of
output signals. The first type, the Command
signals, are decoded from the CPU status
information available during the T cycle. These
signals (MEMR, MEMW, IOR, IOW, INTA) indi-
cate which type of cycie is to be performed.
The second type (ALE, DT/R, DEN, DSDEND,
DSDENT, RAS) are the Control signals. These
sngnalé]éﬁ:ﬁ_tﬁéﬁd_d'ress determine the direc-
tian and enabling of the data bus buffers and
start a memory cycle. Both sets of signals are
derived from the CPU status information (M/10,
50 81) and are contrelled by an internal state
machine. Table 1 contains alist of the command
and control outputs far each type of bus cycle.

100
AMN——] X2
% 1M
12/16 MH2 ]
I[II
X1
| LI l
10pF =— _v|, 10 pF
100
WA—] X112
1™
5-50 pF VAR, %
D I 1
14,31818 MHz J_
10 pF I [ i 10pF

Figure 3. Recommended Oscillator Circuit
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Table 1 Bus Cycle Status Definition

m/i0  §7 S0 ‘'Type of Bus Cycle
Q 4] 0 Interruptacknowledge
0 0 1 1/0 Bead
0 1 ] 1/O Write
0 1 1 None; idle
1 a o Halt or shutdown
1 0 1 Memory read
i 1 0 Memory write
1 1 1 Naone; idle

The state machine in the 82C201 has three bus
states: Idle (T;), Status {Tg), and Command
(Ta). A T, state exists when the CPU is not
attempting a2 bus cycle. During this time, all
command and controi signals are in an inactive
state. The start of 2 bus cycle is signaled by the
S0 and $1 inputs. Whenever either signal is
asserted, a bus cycle is started. The state
machine then transitions into the Tg state. At
this time, ALE becomes active and is returned
to the inactive or LOW state at the end of Ta.
Following a Tg state, the state machine then
enters the T, state. At this point, the decoded
mand Delay condition exists. if a Command
Delay is necessary, the appropriate command
will be asserted one PROCCLK cycle later than
normal. A Commarid Delay condition will exist
onall I/0 cycles (including INTA) and any mem-
ory cycle in which both AF16 and MEMCS16
are HIGH. ’ ’

For Data Bus buffer control, four signals are
provided. These signals are DT/R, DEN,
DSDENOQ, and DSDENT, DT/R, is used to deter-
mine the data direction. The remaining three
signals are Enables for the Data Bus Buffers.
DEN is a general purpose timing signal for
tri-state control of the transcelvers. DSDEND s
a stmilar sigreal to DEN, but has been further
qualified with AD to control the lower & bits of
the Data Bus. Similarly, DSDEN1, has been
quzlified with BHE, and is used to control the
upper § hits. In an IBM PC AT compatible
design, independent control of the bus trans-
ceivers is necessary to accomplish the 8-bit to
16-bit data conversions.

In order to optimize system performance, the
ALE and RAS signals have been enhanced.

The additional input strapping signal EMODE
has been Incorporated into the 82C201. This
signalwill alter thetiming of both ALE and RAS
to provide either the standard signals or. if
EMODE is LOW, the enhanced Early ALE and
Early RAS signals. ALE is a2 control signal
intended to be used to gate the address latches
in the users system. RAS is a timing signal
used for controlling the start of a memory
access. With EMODE asserted, ALE will become
active asynchronously in response to the status
signals S0 and 81 from the CPLL. This allows
the address[atches to be anabled at the earliest
possible moment. Early RAS also becomes
active much earlier than the RAS signal gene-
rated in the IBM PC AT design. By utilizing the
Early RAS signal, the Memory Cycle is length-
ened. This aliows the use of iower speed
memories, while maintaining the same CPU
clock rate.

Conversion Logic

This section of the B2C201 provides a means
for the system to perform 16 bit data transfers
to and from 8 bit peripheral devices. The
Conversion Logic will detect when a conver-
sionis necessary, signal the Wait State Control
Legic to hold the CPU, and perform the con-
version by manipulating the LSAO and Cross-
over Buffer Control output pins, DIRHLB and
ENHLE. During aconversion, the CPU isheld in
a wait condition with READY inactive. Once the
first byte has been transfered, the currently ac-
tive controi signai is interrupted whiie the state
of LSAQ and the Cross-over Buffer Control
signals are changed. Control isthen re-enabled.

Conversion will take place when either of two
conditions occurs:
A 16-bit transfer to an 8-bit memary device
A 16-bit transfer to an 8-bit I/O device

Wait State Control

The function of the Wait State Control lagic is
to match the speed of the various devices in the
user's system to the speed of the CPU. Wait
States are (nserted in a GPU Bus Cycle by
turning off the 82C201 open-drain READY
output pin. This allows an external pull-up
resistor to raise the 80286 input READY to a

82C201
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HIGH (Not Ready) state. Termination ofa CPU
Bus Cycle will now occur only when the
82C201 READY is reasserted to 2 LOW, (See
Figure 4 for a diagram of both an 8 bit I/0 cycle
and an 816 bit /0 cycle.)

in the design of the B2C201, several defaults
have been gstablished, During a memory cycle,
which is signaled by the assertion of AF18 or
MEMCS 16, one wait state is inserted unless the
user activates the WS0 input pin.in which case
no wail states are inserted, The default for an
&8-bit I/0 cycle is four wait states. During an 1/O
cycle this can be shartened to either two or
three wait states by the assertion of WS2 or
W83, Both WS2 and WS3 must be externally

Anmmetnd byt viear 1f tho ear hac 168 kit /O
QeCidel O NS User i1 g Usel Nas o L/

devices in his system, the assertion of IOC3516
will result in the insertion of one wait state. On
accesses (o the 1/0 channel f the expansion
bus, a maximum of four wait states will be
inserted. This can be overridden by driving
I0CHRDY LOW. Wait states will then continue
10 be inserted indefinitely. Note that ICCHRDY
should not be held LOW for more than 2.5 usec.

DMA and Refresh Logic

Refresh in the IBM PC AT is handled by placing
the CPU in a Hold condition, exeguting the
refresh, and then releasing the processor from
the Hold. Since this is the same method the
DMA Controller uses to perform it's function,
contention for the CPU Hold cycle must be
resolved. in prder to prevent contention prob-
tems, REFREQ is clocked into the Arbiter an
the falling edge of DMACLK and HRQ1 is

clocked Tn on the rising edge. Arbitration is
then performed each SYSCLK cycle. This

_method of arbitfation provides equal weighting

of thetwo signals so nefther has priority over
the other.

The REFREQ input to the 82C201 is positive
edge triggered, and if the minimum high and
low times are met, the request will be internally
latched. This allows the user to generate a
refresh request from the relatwely short dura-
tion Carry signal generated by a counter. Cnee
REFREQ has been putsed, the internal legic of

the 82G201 will take over” Arbitration far the =~

CPUHRD output ‘takes place and a Hold Signal

is generated. Upon completion of the current
Im s rusla tia cpy will ontar a Hald stata and

cycle, the CPU will enter a Hold state and
issue HLDA. When the GPU asserts HLDA, the
Command Signals (MEMR, MEMW, 10R. iOW,
INTA,I from the 82C207 will tri-state. (in order
to maintain the command 'signals inaninactive
state, exlernal pul-up resistars to Vcc are
requ:red 1 The opendrain outputHEFrsasserted
and REFDET will make a state trans:tmn {low
to high or high to Iow} After the next rising
edge of SYSCLK, BEFEN is asserted. REFENis
an output signal intended to enable the refresh
counter outputs to the RAM during a refresh
cycle. One SYSCLK cycle after REFEN is

,asserted both MEMR and RAS are asserted.

7 MEMR and RAS will remain active for two

SYSGLK cycles, and then Ge deassérted. At
this time CPUHRQ 15 also released. If the CPU
has not regained controi of the system, MEMR
will return to the tri-state pondition after the

next SYSCLK cycle.

ITs | Towl Tew! Tewl Towl Towl Towl Tewl Tewl Tewl Tew! Tel Ts 1 Tew! Tewl Tewl Tewl Tc': T

PROCCLK

SYSGLK mﬂmmum

ALE __ T

REAOY __ |
GRADW — L

CNTLOFF

LSAD == [
XPHE SSESERR

[N T

DIRHLE xxon]

ENHLB - i L

XAD —

Figure 4. 1/0 Cycle Sequence
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A DMA cycle is handied by the 82C201 in much
the same manner as a REFREQ. (See diagram
in Figure 5). When HRQ1 is asserted, an
internal arbitration takes place and CPUHRQ
is asserted. Once the CPU has suspended
operation and asserted HLDA, the 82C201 will
generate a HLDAT signal and tri-state the
Command outputs, allowing the DMA Device
control of the system. The DMA Controtler can
then begin a bus cycle. In some cases the
system will require a wait state to be inserted in
a DMA cycle. This can be accompiished by
providing a LOW to HIGH transition on the
DRC input pin of the 82C201 early in the cycle.
{This is most easily done by ORing MEMR and
IOR from the DMA Controller.) The DMA Cycle
will then be extended by one DMACLK period.
Once initiated, the DM.A cycle can be extended
by anl/O device signaling a notready condition,
Thisisagcomplished by applyingaLOW o the
IOCHRDY input of the 52C201. The DMA
Controller will then be held in a wait state until
IOCHRDY is returned HIGH.

In order to guarantee the integrity of an INTA
cycle, which reguires two bus ¢ycles to com-
plete, an inhibit function has been included in
the 82C20. Once an INTA cycle has started,
CPUHRQ is inhibited and will not be re-
enabled until the CPU performs a memory
write cycle. The memory write cycle will nor-
mally be executed due to the Stack operations
required to handle the interrupt, and will be

tha em Pl Thin imbilié ol
transparant to the software. This inhibit will

then ensure that no DMA device can accidently
corrupt an INTA cycle.

| Tel
PROCCLK

Numetical Processor Control

Incorporated in the 82C201 is the cireuitry to
interface an 80287 Numerical Processor to the
80286. This circuitry handles the decoding
required for selecting and resetting the Numeri-
cal Processor, handling BUSYERROR signals
from the 80287 to the CPU, and generating
interrupt signals for error handling.

The input signal CS287 Is used as a select by
the internallogic of the 82C201 far the Numeri-
cal Processor chip seiect (NPCS) and tor
generating a reset signal (RES287) to the
80287 The CS287 input should be a user-
generated /0O decade, which is active for /O
addresses OFOn through OFFh. Further internal
decode is provided by the 82C201 to generate
RES287, NPCS, and clear the latched BUSY287
signal, which results from an error condition,
Reter to Table 2 for a definition of the Internal
decode addresses.

Table 2

Hex -
Address Pescnption

070 NMI Mask

OFo Clear Numerical Processor Busy

0F1 Reset Numerical Processor Busy
OFB-0FF Numerical Processor Chip Select

When the 80287 is given the command to
perform a tagk, it will issue a BUSY signal to tha
82C2%1. This a:gual will bg EE‘LSSEU ot he CPU

by assertion of the BUSY287 output. In normal
operation the BUSY inputis passed through to

5YSCLK 1 i i
DMACLEK T

HAQt I ﬁ/ /

CPUHRE — % /
CPUHLDA F kl
OMAEN - / ] _—
DRC {MEMR, I0R} 7 A T .
DMARDY L L L
Wwoa — Y

Figure 5. PMA Cycle Sequence

82C201
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the BUSY2B7 output and is deasserted as a
resuit of BUSY being deasserted. If, during this
busy period, the ERROR input becomes active
{(signallng a Mumerical Processor errar), the
BUSY287 outputisthen latched and the CPINT
output pinis forced to a HIGH. Both sigrials will
then remain active until cleared by an 1/0 write
cycle to address OFOh or OF1h. After a system
reset, bath the interrupt latch for CPINT and
the busy latch for BUSY287 are cleared.

Resétting the 80287 is handied by the RES287
output pinfrom the 82C201 and can be activated
by a system reset or an /0 write to address
OFTh. This signal is not latched internally and
will only be active forthe period of time that the
source signal is active.

NMI and Error Logic

Thissection atthe 82C201 performs the latching
and enabling of /O and parity error conditions

which, if NMI is enabled, will generate & Non-

maskable Interrupt to the CPU. Both enable

" inputs ERMPCK and ENIOE are active HIGH

level enables to their respective latches. Once
latches have been enabled, an error conditian
can be detected and latched internally by
placing a LOW oh either_of the error input
pins—IOC or PAR. If gither IOC or PAR indlcate
an error condltlon that input. Iatch is set and
active. The status outputs 10CK and PCHK,
may then be used to determine the source of
the error. An error condition will only result in

1he generation of an Interrupt if NMI has been
enabled by the user. Enabling and disabling of

the NMlinterrupt is accomplished by externaily
generating an active LOW decode, which is
applied to the NMICS input of the 82C201. The
trailing edge of NMIGS is used to latch the state
of input XD7, which will determine whether

NM( is enabled or disabled. If XD7 is HIGH

- when NMICS makes a LOW to HIGH trans:tlon

MNMI will be enabled.

27
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82C201 Absolute Maximum Ratings

Parameteor Symbhol Min. Max. Units

Supply Voltage Vae - 70 ¥

Input Voltage o ' Ty, 05 85 Vv

Output Voltage ' R -0.5 55 v o
Operating Temperature Top -25 85 C o
Storage Temperatura Tog | -40 125 C

NOTE: Fermanent device damage may occur if Absolute Maximum Ratmgs are exceeded. Functional operation

should be restricted ta the conditions described under Operating Conditions,

82C201 Operating Conditions

Parameter Symbol Min. Max. Units
Supply Voltage Ve - 475 526 "V
Ambiant Temperature Ta 0 70 [

82C201 DC Characterisitcs

Parameter Symbol Min. Max. Units
Input Low Voitage Vi ) 0.8 v -
Input High Voltage - Ve 20 ’ Y, )
Cuiput Low Voltage -
lo =8mA {Note 1) 7 7 VoL . ] - 70.4715 v
Cutput High Voltage ) ) o T -

4 \'
low (Note 1) . Vou 2 . _
input Current
0< Vin< Vee I +10 7
Output Short Gircuit Current - S ' T
VQ=0V los . TBD TB8D ]TIA o
Input Clamp Veltage Vie o TBD Vv :
Power Supply Current @ 8 MHz Clock Iee 20  mA
Output HI-Z Leak Current 0.45 < VUUT < VCC IOZ'I +10 ‘UA -
PROGGLK Output Low Voltage @ |, = 5 mA VoLe o 0.45 v o
PROCCLK Output High Voltage @ I =-1TmA Voo 4.0 v )
NOTE 1:Pins 44,83 only, Pins 3 ,5, 8, 38, 4550, 55, 61, §2, £5, 78, 79 and 81 have !éL = 4mA, All other outbuts

and 1/O ping have lg = 2mA. In all cases lg_ = lgy = for the pin.
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82C201, 82C201-10 AC Characteristics
(Tq =0°C 10 70°C, Vg = 5V & 5%)

82C201 82C201-10

Sym Description Min. Max. | Min. Max. | Units

t1 PROCCLK period (Note 2) 62 250 50 250 ns

12 _PROCCLK low time . o 15 225 | 11 225 | ns

t3 ’ ,EBOCCLK high time 25 235 18 235 ns
M/iO, 80. §1 hold time R

t4 {PROCCLK Load = 50pf) 1 1 ns

t5 M/I0, 50, 57 set-up time 24 20 ns
ALE active delay (EMODE = 1)

16 Note 1) 3 21 3 16 ns

t7 - ALE inactive delay (Note 1} 4 26 4 18 ns

_ALE deiay from Status (E‘vi"UE =0

12 (Note 1) 5 31 5 24 ng
RAS active dalay (EMODE = 1]

19 (Note 1) g 40 0 40 ns
RAS inactive delay (EMODE = 1) .

t10 (Note 1) 10 . 40 10~ 40 ns
RAS active delay (EMODE = Q) )

{11 {Note 1) 5 28 3 25 ns
RAS inactive delay (EMODE = 0) -

t12 “(Note 1) ) g 37 5 25 ns
WSO set-up time i

Y3 (PROCCLK Load = 50pf) 22 5 ns
W30 hold time

14 {PROGCLK Load = 50p1) 1 0 ns

115 Command active dalay (Note 1) 4 25— .1 2 21 ns

ti6 Command inactive delay (Note 1) 7 25 _ 3 20 ns

117 DT/R active delay (Note 1) 7 35 7 23 ns

t18 DT/R inactive delay (Note 1) 1 9 - |1 9 ns
DEN acti'v_e delay. _ .

19 from DT/R low {Read) (Note 1) 1 7 0 7 ns

t20 DEN inactive delay (Note 1) 42 35 | ns
DSDEND, DSDENT active delay

121 from DEN active (Note 1) 2 10 2 10 ns
DSDEND, DSDENT inactive N o -

taz from DEN inactive (Note 1) -2 -6 -2 -5 ns

t23 XAD, XBHE set-up from DEN active 9 5 ns

t24 XAD, XBHE set—up'from DEN inactive 0 0 ns

125 DEN active delay (Write) (Note 1) 33 8 23 ns

29 82C201
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82C201, 82C201-10 AC Characteristics
(Ta = 0°C to 70°C, Ve = BV £'6%)

{Continued)
82C201 82C201%-10

Sym  Description Min. Max. | Min. Max. | Units

t26 DEN inactive delay {Write) (Note 1} 41 30 ns

t27 ~  AF16, MEMCS16 set-up time 37 20 ns

128 AFT6, MEMCS16 hold time 1 0 ns
RESET1 hold time

29 (PROCCLK Load = 50pf) 10 10 ns
AESET1 set-up time

t30 (PROCCLK Load = 50pf) 28 28 ns

t31 RESET4 delay {(Note 1) 37 = 37 ns

t32 ENAS delay {Note 1) 38 36 ns

t33  SYSCLK delay (Nots 1) T 26 26 ns
DMACLK delay from SYSCLK

t34 (Note 1) 16 16 ns

tas RESET3 delay (Note 1) 5 50 5 27 ns
RESETS3 delay {Shut-down detected)

136 (Note 1) 5 21 5 21 ns

137 PCLK delay (Note 1) 22 22 ns

138 OSC/12 delay from OSC (Note 1} 14 14 ns
DSDENO, DSDENT active delay

139 from DT/R (Note 1) 3 3 ns
DT/R inactive delay from

W0 DSDENG, DSDENT (Note 1) 3 3 ns
CPUHRQ active delay

i {due to REFREQj from 25 25 .| ns
DMACLK (DMACLK Load = 50pf)

t42 CPUHRQ inactive deia_y from SYSCLK 25 25. ns

t43 REF active delay from HLDA {Note 3) 25 25 ns
REF inactive delay from SYSCLK

t44 {Note 3} 25 25 ns
HLDA1, REF active delay

“5  from SYSCLK ' 25 2% | ns

t46 REFDET delay from REF - 10 10 ns

t47 REFEN active delay from SYSCLK 25 25 ns

148 REFEN inactive delay from SYSCLK B 18 18 ns

t49 MEMR tri-state delay from HLDA 30 30 ns

t50 MEMR tri-state delay from SYSCLK i 22 22 ns
MEMR (Refresh) active delay

51 from SYSCLK 21 21 ns
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82C201, 82C201-10 AC Characteristics
Ty = O"C to 70°C, Ve = 5V £ 5%)

{Continued) o
82C€201 82C201-10
Sym Description ' Min. Max. | Min. Max. | Units
MEMR (Refresh) inactive delay .
B2 fom SYSCLK 21 2 ns
t53 REFREQ set-up to DMACLK T 24 ns
t54 REFREQ width - ) 25 - 25 - ns
t55 IOCHROY Set-up to PROCCLK 26 -| 28 ns
HRQ1 set-up to DMACLK -
80 \DMACLK load =50pf) 18 15 ns
_HLDA1 active, inactive delay )
t61 from HLDA - , , 30 30, | ns
t62 HLDA1 inactlve delay from SYSCLK 32 32 ns
163 . AENT. AENZ set-up from DRC 26 26 ns
164 DRC set-up time from DMACLK S 26 ns
165 DMARDY delay from DRGC . 35 35 ns
166 __ DMARDY delay from DMACLK . 30 30 | ns
. 167 HRQ1 hold time from DMACLK I 1 ns
t68 DRC hold time from DMACLK 1 1 ns
t69 AEN1, AENZ2 hold time from DMARDY 1 1 ns
t70 READY inactive éelay {Note 3y .. . . 15 15 ns
t71 READY activé delay (Note 3) : 20 20 ns
{72 A0 set-up time from PROCCLK 0 10 . ns
173 AQ hold time from PROCCLK B | 5 5 ns
t74 LSAQ delay 52 a5 ns
t75 Q1WS delay : 20 20 ns
176 WS2, WS3 set-up tife 43 43 ns
t77 WS2, WS3 hold time 0 0 | ns
t78 CTLOFF active delay . 36 36 ns
t79 CTLOFF inactive delay 4 41 ns
. ENAHLB, DIRHLB inactive delay .
B30 from 1OR, IOW 30 0 ns
. DIRHLE delay from PPROCLK
181 (high byte —LI o) 25 25 ns
XA0, XBAE set-up
taz from ALE trailing edge i 0 0 ns
iOCS16 inactive set-up to - S -
183 IORAOW active ] 5 5 ns
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82C201, 82C201-10 AC Characteristics
{Ta = 0°C to 70°G, Ve = 5V = 5%)
(Continued)
82C201 82C201-10
Sym Description Min. Max. | Min. Max. | Units
10CS16 hold time from
84 TORAOW inactive S 2 ns
XD7 set-up time with respect
t85 to NIIICS 10 10 ns
XD7 hold time Wlth respect.
86 1o NMICS . 1 1 ns
NPCS active delay from XA3,
87 INTA, CS287 % 36 ns
NPCS inactive delay from XA3, _
88 INTA, CSo87 ] 29 29 ns
CPINT delay from BUSY, ERROR low
189 (Note 4) 30 30 ns
CPINT inactive delay'_from
%0 ERROR high (Note 5) 81 31 ns )
Overlap of BUSY and ERROR .
ta1 (both tow} 10 10 ns
92 BLISY287 active delay from BUSY . 32 32 ns
{93 BUSY287 inactive delay from BUSY 32 32 ns
194 10CS16 active setup to PROCCLK 26 26 ns
ERROR hold-time with respect
195 to BUSY 0 o] ns
196 BUSY active pulse width 15 15 ns
ERROR setup with respect
197 to BUSY 5 5 ns
98 ERROR min low pulse width 10 10 ns B
199 BUSY287 delay from [OW 30 30 ns
XAD, XA3, CS287 set-Up time
| t00  witn respect 1o 10W 10 10 ns
| XAQ, XA3, CS287 hold-time
‘ uol with respect to 10W 1 ! ns B
| 1102  RES287 active delay from 1OW 33 33 ns
1103 RESZ287 inactive delay from I0W . 37 37 ns
t104 CPUHRQ inactive delay from INTA 25 25 ns
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82€201, 82C201-10 AC Characteristics
(T4 = 0°C to_70°C, Vgg = 5V + 5%)
(Continued)

a2c201 82C201-10
Sym Description Min. Max. | Min. Max. | Units
1105  CPUHRQ active delay from oW o 25 .25 ns
t106  PAR, 10C Iow pulse width R 10 " | ns
t107  10CK, PCK NMI delay - 30 30 | ns
1109  ENIOC, ENPCHK min low width B R 10, ns
NOTES: T

1. Pin capacitive toad = 50pf, TTL levels
Meacurad from \LI = D.8Y \I__ = 38V

READY and REF are open dram outputs: times specified are from high’ lmpedance to active and active to
high impedance. Actual times will depend an value of external resistor used.
BUSY and ERROR have to be both low for CPINT aciive transition. .

5. Load capacitance = 85 pf on all oufputs except stated otherwise.

(S
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82C201 TIMING DIAGRAMS

. INTA OR READ CYCLE MEMORY WRITE CYCLE y

WITH OWAIT STATES WITH 1 WAIT STATE '

PROCCLK —.@F -
W, 5T wid
ALE (EMODE = 1)
____ @ = | = O ‘ .
ALE (EWODE = 0} — : o p—
] 1le
RAS (EMODE = 1) k L
RAS (EMODE =0) @- I@ ©- _f____, 5 -
e J —®
Weo i S
TR, MEWR ®- - @
I @rd
DTR - ® 4 ,FO
o @i e @
DEN L
P I~ ﬂ-@
TeoET —— - @~ @ 1@ @~
— @ - @ @ @~
XAQ, XBHE — ¥ LG ) 3 VaLIE X
i . — . | r® ®~ T :
-£@

82C201 34




CHIFS

g2c201 TIMING DIAGRAMS

) Ts ! Tc | o L ’ LTI =
. PROCGLK W S W W e VW as SV o W N A e N U e W o :
. sonare < ]'—_’;‘ haf
' RESETT —— - 4 @ .-
RESET4 - L i ~ . ., ot
—_— ®‘1 ™ -'@Iq_ . -l i"‘
r 51 g ko L,
_ @ -
ENAS % B
@~ ++[w® T | -
SYSCLK -T PP T e N e VU oo
oy e T
DMACLK 5 - - [ S— @ .
RESET3 r. ] . _ P‘...m. s_—L -
@@ mma D
PCLK L i 4 A St hY . . i ~ v Ve . it

(2107

@

. 0scHz ——F - -

NQTE

1. RESET is an asynchronous input and the hmmgs shown are only to guarantee signai recognition on that
clock cycle instead of the next one,

2. RESET3 is shown going high due to an |nternally detected shut down condmon and wnl return low 16
PRCK cycles later.
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82C201 TIMING DIAGRAMS

I I e ——r—ch

| = |
PROCCLK - — _ N
SYSCLK __ o - AN YA NS n Y Fs Y \
DMACLK __J L N e N h— _ .

= apnoE ) .
REFREQG | '
jﬁ" @ )] '

B Nem— .

CPURRG =~ . ..F y _
HL —
o m: ) 1@ T
o uoTEr @.— "'r]-—@
REF DET" 3
__ - r® =0
REFEN - %, —F @
WERA o S S g O - =@ F.._
~ secnates -—@—-1
HRA pree 3 @-—l_-l i [P
HLDA1 _fF-@ ks :@@
AEN1,AENZ = - } Py  — -
@ e ® e
DRC — @
@~ - &= f
DMARDY . S
NOTE

1. REFREQ is an asyrchzonous input and the timing from tha high golng edge of AEFREQ to the low going
edge of DMACLK is only to guarantee starting 4 refresh cycle on that clock cycle instead of the next one.

2. This timing parameter is shawn because REF & HLDA1 are inhibited until this time. After this point CPU
HLDA wiil enable REF or HLDAT, - .

3. HLDA1 will be deassarted at this time by SYSCLK if HLDA is still active.

4

5

i, MEMHA will iri-state at ikis time if HLDA 15 stili active.
. Get-up and hold tires are shown only to guarantee signal recognition on this clock edge.
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82C201 TIMING DIAGRAMS

i ;o Tew Tew | Tew | Tew |, Tow Tew | Tow

PROCCLE /N F b e W/ R T AT T e N e T T " N
]

SYSCLK /| 3 P | \_/"""’;_"_' S\ oy N Pl

ALE v

o $EE | NOTET
READY - = @ ol
il
AQ mm%_ & AN AR IR
XA0, XBHE T -

LsAD ,L'—___
_ & - | -®
10R, IOW 1 —_

@ B
Q1ws f i —
"'. - @ -
wsz R BB AT A 277 'y Ve -
-1-— —] @
WS T SRS THKTINNY 2
@~ - ~@...
CNTLOFF @ |«® 5
~r. 1 v
DIRHLE == e Ikt enlenienfesbonlemlen: i ol o g C=
ENALS ey — — !
lr(lkD’Y_Fl@ h— — - —_ - - —tr] @ ~ .
tocsie ] FE== - s : Em-z
®_" "—@ SEENDTEA ) L _
IOCHRDY e =
NOTE

1. READY asseried here on 8-kit transfer to 8-bit peripharal.
2 DIRHLE shown for I/O write cycle: datted line for I/0 read cycla. N

., 10CS15 inactive setup to IOR/IOW is to prevent One wail state operation,
4 10CS16 active setup to PROCCLK is to ensure that no conversion will take place

87
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820201 TIMING DIAGRAMS

TSd87 saics © N &
XA3,INTA Xxo7 W RN
@
“NPCS
FAR,10C |
BosY 5 —®—17 10CK, PCHK, NMI ‘JI——‘S
SEE NOTE . . T -
EARGR __"f ENIOC, ENPCHK- 3 —
| @
CPINT
CPUHRO VA - I

B jl——

BUSY ¥

ERAOR /ALY
BUSYZST
oW L
@l — @]._
XA3, XAD A VALID N
Cs2a7 |_VALID ] R\
i @;L@’E
RES287 i,
NOTE:

BLISY and ERROR both have to be low for CPINT to be active. .
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Functional Description 82C202

The 82C202 consists of the following functional_ _

blocks: :
ROM/RAM Decode and Latch _
Parity Errar Detection Logic .
1/0 Decode Logic -

ROM/RAM Pecode and Latch

The 82C202 contains the circuitry to decodethe ™.

CPL's Address bus and provide the necessary
latched signals for controlling both ROMS and

RAMS on the user’s system board. In order to ]
make the 82C202 maré flexible, a user- .-

EEtt

configurable decode is incorporated into the

device. Decode configuration is accomplished

by strapping the SELO and SELT input pins.

Table 3 shows the différent strapping options_ __
available. Strapping allows the userto gonfigure

the system for either 64K RAMs, 256K RAMs, of.
both 84K and Z56K devices. Memory configura-
tions ranging from 128K bytes to 1M bytes are.
now possible using the decode selects.

Additionai support for Memory Refresh is alsc

provided in the 82G202. During a Refresh Cyclas =

the assertion of the REF input wili cause the.

82C202 to. ignore the curfent Address inputs.__.

Instead, it will activate both the RAS0 and RAST
outputs while inhibiting CAS0, CAS1, and _,

LCERCM. . —_
LCSAOM is the decoded and latched ROM chip
select from the 82C202. This cutput is asserted

whenever either of two addresses ranges :s

ranges for LCSROM are also {:sted in Table 3.

The two outputs, LMEGCS and MDBEN, are
intended 1o be used as_memaory buifer enablg,
signals, LMEGCSis active wheneverany memory’
access is madeto an address below 100000h or
when REF is active. For memory data bus butfer
control, the signal MDBEN should be used. This

signal will become active whenever either CASO,

Table 3

[VE

" forthe memcry data buffer.

_ CAS1, or LCSROM is active. The MDBEN signal

may also be extermally ANDed with MEMR to
create the necessary directionat _control signal

The 82C202 internal latch is controlled by two
input signals —HLDA and ALE. During a CPU
Memeory Cycle, ALE will enable the RAM Decode
Latch and allow the cutput from the decoder to
be transferred to the output pins. When ALE is
deasserted, the decoder outputisiatched forthe
remainder of the cycle. HLDA also enables the
RAM Decode Lalches. Asserting” HLDA will

- enable the decoder outpuls to the output pins

and force LCSROM inactive. Forcing LCSROM
inactive occurs regardless of the state of the
input addresses.

AZ2 ] RASD

A21 — RAST

238 —Jmemory CASO

A19 —

a18 — | DECODE LATCH CAS1

AT —]

REF —| LMEGCS
SEL0 | LSCROM
SEL1 — WMDBEN

HLDA
“ALE =
LUCAS -
XMEMR - |- PaRen
MDPIND = - PARITY
MUPFLN — ERACH
logic }-wzm
YBHE GIC PAR
T XAD -
. I— L. srTDS
XAd — - L RTCAS
FPics ———— o [smmw
ENAS DECODE |- HMICS .
Qiws — L SORTBRD
XIOR - FORTBWR
X0 [~ B0a2CS

Figure 6. 820202 Functional Block Diagram

Select Input | RAM Address Renge RAM Type ROM Address Range
SEL0 SEL1| RASO/CASO | RAS1/CASH BANKQ BANK1 Low Addr, Range  High Addr. Range
0o 0 | 000000h-01FFFFh  020000A-03FFFFN | B4K BAK DEODDOR-CFFFFFh  FEDQDOh-FFFFFFR
0 | 0000QOh-O7FFFFR ) 256K NONE DEQQOCR-OFFFFFn  FEQUOOh-FFFFFFR
o 1 | DDODOOK-Q7FFFFR  D80C00A-09FFFFh | 258K 84K OEODADh-OFFFFFh  FEOOOCh-FFFFFFh
1 1 1 Q0000Ch-0YFFFFh  100000h-17FEFFh | 256K 256K QEQCO0h- OFFFFFh FEOQOOh-FFFFFFh
39 g82c202
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The 82C202has only ong Decoder output thatis
unlaiched. This output, AF16. is Intended 1o be
used by external eircuitry as an indication thata
16-bit memory transfer is taking place. This
signal may be used, if required, to generate wait
states. .

Parity Error Detaction Logic

During & memory read cycle, this section of the
82C202 will detect a parity error condition and
generate the errorsignal PAR. Far proper apera-
tion of the cireuitry, the input signals, MDPINO
and MDPIN1, fram the Parity Generator/Checker
must correspond to the correct byte of data.
MDPING is derived from the low byte of data
(DO-D7}, and MDPIN1 from the high byte
{DB-D15).

A parity error condition for the 82C202 can exist
for either of two cases. Both cases occur during
a decoded memory cycle, on the rising edge of
XMEMR. The two cases are:
MDPINO—HIGH and XAQD—LOW
MDPINT—HIGH and XBHE—LOW

If either of these conditions exist during the
rising edge of XMEMR, the error mgnal PAR s
asserted.

In order to provide for memory exparision
beyond what is decoded in the 82C202, a
separateinput (LUCAS) is provided tg enable the
Parity Error Detection Logic. UCAS will cause
the PAREN output to become active. If an error

Table 4

coﬁd:tron is detected on the rising edge of

_XWMEMR, PARwill peasserted, A similar sequence

occurs during mermaory reads in which a decode
is generated hy the 82C202, bt in this case,
UCAS need net be asserted.

1/0 Decode Logic

The I/O Decode Logic portion of the 82C202
provides the signals necessary for cantrolling
the Clock/Calendar, Status/Contral Port, NMI
Enable Latch and the Keyboard Controller.

- NMICS ccntrols the enabling and disabling of

the NMI Enable Latch, and 8042CS selecis the
Keybaoard Controller. I[BM PC AT compatibility
is maintained for all of the decoded control

signals in this section. A decoded listing of the

qutputs is provided in Table 4.

Three signals are generated in the 82C202 for
controlling the Clock/Calendar device. These
signals are used for latching the address
(SRTAS), latching the data (SRTDS), and deter-
mining the direction of a data transfer (SRTRW).
Gating of the SRTAS decode with Q1WS and
ENAS {which originate from the 82C201) is
performed to ensure proper latching of the
register address by the Clock/Calendar device.
Reading from and writing to the Clock/Calendar
can be performed using these three signals,

PORTBRD and PORTBWR are provided in the
820202 either to latch the contents of the data
bus info a latch, in the case of PORTBWR, orto
enable status information onto the data bus
using PORTBRD.

QOutpuls

PRICS  XAO Xa4 RIGR Xigw NMICS

PORTBAD PORTBWR 8042C5

SATDS  SRTAS  SRTRW

{See tlota)

A~ oo o x
-0 0O - XX
[ Y

coo000 o
- OO X
[ 4 e O % o

P T Y -

_._._.o_..._.
“ e a e @
e mma o
o -0 0a0
- R PN

X=Den'tCare 0=TTL Low .1:=TTLHigh
Note: This condition assumes Q1WS and ENAS are frue.
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CHIFS

82C202 Absolute Maximum Ratings

Parameter Symbol Min. Max. Units

Supply Voltage Voo = 7.0 V.

Input Voltage ) v 05 . 55 ' o
Outpult Valtage - I Vo -05 55 = v ”
Operaling Temperature : Tew  -25 8 ~7°C

Storage Temperature Tag -40 125 c

NOTE: Permanent device dama.ge-ma:y cecurif Absolute Maximum Fl-a,-iingséi-ré"éxéééded. Funcﬁong% o@'ari_ﬁoh -
should be restricted to the conditions describegd under Operating Conditions.  —— _

82C202 Operating Conditions

Parameter Symbol Min. Max. Units

Supply Voltage Veo 475 5.25" Vo

Ambient Temperature ) Ta 0 70 o i
82C202 DC Characterisitcs

Parameter Symbol Min. Max. Units

Input Low Voltage ViL o 0.8 v

Input High Voltage Vim 20, Y

Output Low Voltage B ) ) o

lo, (Nete 1) Vou s _
Qutput High Voltage ] o, S,

lon (Note 1) Vou 24 v _
Input Current o R - -
0<VIN< Vcc l““ - '—TO 'UA

Qutput Short Gircuit Current o

VC,:DV iOS TB? TBD _mA

Input Clamp Voltage - Vig TBD V -
Power Supply Current @ 8 MHz Clock log L mA

Output HI-Z Leak Current 0.45< Vor < Vee  lozi e T X100 A

NOTE 1: Sce Page 43 for datalls. . j o o

M
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CHIFS_

82C202 AC Characteristics
(Ts = 0°C 1o 70°C, Vo = 5V + 5%)

Sym Description Min. Max. Units
1 Address, Ramset & REF setup to ALE going inactive 25 77 “ns
t2 Address & Ramsel hold time from ALE inactive o - N ns
3 REF hold time from ALE inactive 0 ns
t4 REF hald time_from HLDA inactive _ ns
5 RAS valid from Address, Ramsel & REF valid 35 ns
6 gdg‘r;s;sms;eélzpsto ALE going active for ALE o o5 o ns
t7 RAS delay from ALE active ’ 20 " ns
18 CAS valid from Address, Ramsel & REF vatid 35 ns
g gdg;isﬁoslegfsto ALE gflng a_c.ti-ve for ALE "_ 2'5 - _ns
t10 CAS delay from ALE active . 30 ns
t11 RAS active delay from HLDA active during REF cycle a0 ns
t12 CAS inactive delay from HLDA active during REF cycle 30 ns
113 AF16 valid from Address valid - 3 ns
t14  LCOROM valid from Address & REF valid ] 40 ns
15 Address setup to ALE going active for ALE ’ 25 ns
to control LCSROM
116 LCSROM delay from ALE active ) 35 ns
117 MDBEN valid from ALE inactive 30 ns
t18 MDBEN 'hold time from ALE going active ) 5 . ns
t1g LCSROM inactive from HLDA active 30 ns
120 " LCSROM active from HLDA inactive . 30 ns
t21 PAR inactive from ALE active 25  ns
t22 PAR active from XMEMR inactive 15 ns_
123 REF setup to HLDA going active 15~ ns
1o MDPINO, MDPIN1, XBHE & XAO hold time .0 ns
fram XMEMR |nactwe ~
26 LMEGCS valid from Addres}{& REF valid T 40 s
to7 Address setup to ALE gomg active for ALE . 25 ns
to control LMEGCS - -
128 LMEGCS valid from ALE active ) ) 30 ns
t29 LMEGCS active from HLDA active during REF cycle 30 ns
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CHIPS

82C202 AC Characteristics
(Ta = 0°C te 70°C, Vg = 5V £ 5%)
{Continued)

Sym Daescription Min. Mm_t. Units
3¢  PAREN valid from ALE inactive 20 ns.
t31 PAREN inactive from ALE active . 5 20 ns
132 PAREN active from UCAS active 25 ns
133 PAREN inactive from UCAS inactive L 5 25 ns
4 PORTERD, POHTBWR SRTDS or SRTDW actwe (Iow} 35 ns
from XAQ and XA4 valid ) )
135 PORTBRD, PORTEWR, SRTDS or SRTDW inactive (high) 5 ns
from XAQ and XA4 invalid o ‘
156 PORTBRD, PORTEWR, SRTDS or "SRTDW active (10w) At ne
from XiOR or KIOW active T T
137 PORTBRD, PORTBWR, SRTDS or SRTDW inactive (hlgh 5 ns
from XIOR or XIOW inactive L
138 PORTERD, PORTBWR, SRTDS or SRTRW actlve B ‘a5 ne
from PF’ICS active e o o n
139 PORTERD, PORTBWR, SRTDS or SRTRW mactwe 5 s
fram PPlCS inactive s )
140 8042CS active from PPICS active . . .. . 35 ns
141 B042CS fnactive from PPICS inactive | ' 5 . ..ns
142 8042CS active from XAC & XA4 valid T - - ns
143 B04a2CS inactive from XAO & XAd invalid ., . . - ns
t44 SRTAS active from XAO0 & XA4 valid ) . T — ns
145 SRTAS inactive from XAO & XA4 invalid . 5 35 ns
146 SRTAS active from ENAS active R PO 35 ns_
147 SATAS inactive from ENAS inactive . . B .38 ns
48 SRTAS active from QIWS active 7 S 35 ns
t49 SRTAS inactive from QIWS inactive = o - v =B85 . ns
150 - SRTAS active from XIOW active o y - K 35 ns
t51 SRTAS inactive from XIOW inactive . _ o B 38  ns
Oulput test conditions:
RASO,1 PAR
CASO,1 CL = 85pF PAREN
MDBEN lyy = 4ma PORTBRD CL = 50pf
AF16 lon = 4ma PORTBWR | 1, = 2ma
LCSROM SRTDS lon = 2ma
LMEGCS ) SRTRW
8042CS J
SATAS
43 820202
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82C202 TIMING DIAGRAMS

REF T\ _¥F
RAMSELO, 1 s ..IQDE'
ADDRESS 17-23 250l WXL ADDRESS VALID —  WETTAOCRESSE tauiD] X SO CA
~- @
ALE o) —\,
= — (=
RASO, 1 = o) =0 A P B
- [ = e iy’
CASt, 1 H ~=E . ®
AF16 ®b “l;‘ A g%m
- __ ‘e
W O .
LCSROM T — 5 | @_
S L@ a=C ~ @~
PAR T e 1/
@ = —@—
XKMEMR 5—\____/'_'—_‘\._/_—‘L__/_—
XBHE, XA0 =
MDPINO, 1 o = : @% PO T ]--@ rerrrer
TMEGCTS —@-—I @ F _
& =19
PAREN B e Y
— @+ = @~ M
UCAS x ¥
HLDA — I— * k
| Jamagancvcit | pmqunnascrae | weucnrsesnorce | - |
XAD, & VALID 4 xa0, 4 ¥ VALID ¥
@ @ @ @ -
XIOR , XIOW —_j( ENAS f—_——jc -
PRICS 3 £ Qlws j(‘————sr |
PORTERD, PORTBWR F— _ |
SRTDS, SRTRW __[ ) 7 . XiowW ’j_
@~ ]; ) @
8042CS SRTAS 7E .
-t @— -
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Functional Description 82C203

Figure 7 illustrates a TTL equivalent of the
logic implemented by the 82A208, As is shown
in the {igure, the 82A2G3 provides the drivers
and bufiers for the CPL, the System and Local
1/Q contral buses. The memory read and write
and the I/O read and write signals are bidirec-
ticnal. The direction and control of the bus is
determined by the DMAEN and the MASTER
inputs. The chip also provides the drive and

buffer capability for the high address bus
‘signals, A17-A23. The direction and contral is
provided by the CPU Hold Acknowladge and
ALE inputs, as shown in the figure. In addition
to providing the drivers and buffers, the 82A203
also integrates the status latch (PORT B in the
AT implementation). The latch can be written
into and read through PORTWR and PORTRD
signals. .

AEFGET
ouT2
10gK |
PGHK I
BUFFER J
FOARTONS ENA
|
LATEH —|
Gt
¥oo-Ko7 < > a2 SPRRACATA
o
FoATRwA Gare
& ERMATR
RESET CLR
i e
BUFFER
AThAZY <: >|A n(‘_—_> LaIECaZ
MASTER 1
MUz
cpuAza CATCH
ABCATE sec |22 .
> ‘;. RATTSuiD
CPUMLDA, melemed ENA
BUFFER
] EHA
A BUFFEA
acn
T BanE
AT
e J 7]
are JuFreR
ENA
Ens, f 1
IWEMA
thEGES —
BUEEER e v
WTE FERR
T - T
igAe oR
EWE g
BUFFEN
Fre L Gagan
Tier L 1 o
— YT
L TR
Hgw
XOHE
xAD

Figure Z Functional Block Diagram
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82A203 Absolute Maximum Ratings

Parameter Symbol Min. Max. Units

Supply Voltage Vee — 7.0 A

Input Voltage V) -0.5 5.5 v

QOutput Voltage Vo -0.5 55 A"

Operating Temperature . Top -25 85 c

Storage Temperature Tag -40 125 c .

NOQTE: Permanent device damage may accur if Absolute Maximum Ratings are exceeded, Functional operation

should be restricted to the conditions described under Operating Conditions.,

82A203 Operating Conditions

Parameter Symbal Min. Max. Units

Supply Voitage Vee 4.75 '5.25 '3 :
Ambient Terperature Ta o] 70 C R
82A203 DC Characteristics

Parameter Symbol Min. Max. Units

[nput Low Voltage Vi 0.8 v

Input High Voltage Vig 2.0 \Y

Qutput Low Voltage

loL=10mA (Note 1) Vou: 0.5 v

Cutput Low Voltage

1oL =24mA (Note 2} Vorz 0.5 v

Output High Voltage

lon = ~3.3mA (Note 3) Vou 24 Y

Input Low Current . .

V, = 0.5V, Vgg = 5.25V e 200 A

input High Current

Vy= 2.4V, Vg = 5.25V I 20 A

Input High Current o

V, = 5.5V, Vog = 5.25V h 200 wA

Gutput Short Circuit Gurrent B '

V=0V los -15 =100 mA

Input Clamp Voltage

I = -18mA, Vg = 4.75Y Vic sV B
Power Supply Current lea 140 230 mA )

Cutput HI-Z Leak Current

3-State Qutput Pins loz1 -100 100 uh

QOutput HI-Z Leak Gurrent

Bidirectional Pins - lozz 800 .20 A

NOTES 1. Aill non-system and non-extended system bus outputs only, L
2. All system bus and extended system bus autputs, LA17-19, SA17-19, BALE. SMEMR, SMEMW,
SBHE, MEMR, MEMW, IOR, IOW, AEN AND SAQ have [, = 24mA @ Vg, = 0.5V,
3. All outputs and bidirectional pins.
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CHIPS

82A203 AC Characteristics
(Ta=0°Cto 70°C, Voo = 5V & 5%)

Sym Daescription Min. Max. Units

t A Bus to L Bus Address Delay 4 20 ns

12 A Bus to S Bus Address Delay “4 20 ns

13 L Bus to A Bus Address Delay 4 200 ns’

t4 L BusA20to A Bus A20 Delay T4 28 ns

t5  CPWU Control to Local 1/0 Gontrol Délay! 5 P38 ns

t5A4  GPU Contral to Local /0 Control Delay! 5 21 ns'

t6 CPU Control to Extended System /O Control Délayl 5 25 ns. N
WA CPU Control to Extended System IO Control Defay! 5 ~ 21 ns -
t7  iCPU MEMR, MEMW, to System SMEMR, SMEMW Delay! 5 23 ns -
A CPUMEMR, MEMW, io Systern SMEMR, SMEMW Delayi 57 2 ns’ )
18 Loca VO CTRL to CPU, System /O CTRL Delay! 5 23 ns'

t8A  Local)/O CTRL to CPU, System /O CTRL Delayt 5§ 23 ns

19 Local VO XMEMR, XEMEW, to SMEMR, SMEMW Delayl 5 23 ns

9A  Local /O XMEMR, XEMEW, to SMEMR, SMEMW Delay! _ 5 21 ns

1106 E¥pansion I/O CTRL to CPL, Local I/O CTRL Delay | 5 23 ns

t10A  Expansion /O CTRL to CPU, Local /O CTRL Delay ! . 5 21 ns,

111 Extended System MEMR, MEMW to ' 5 s e o

SMEMR, SMEMW Delay ! _ T
t1A  Extended System MEMR, MEMW to o 5 21 s
SMEMR, SMEMW Delay !

112 Bystem SA0 to Local I70 AQ Delay | 3 18 rs

t12A  ZSystem SAQ to Local I/O AQ Delay 1 o 4 20 ns

13 Local I/Q XAD to System SAQ Delay | T3 16 nms

113A  Local /O XAQ to System SAD Delay | 3 18  ns

114 System SBHE to Local XBHE Delay S 5 22 ns

t14A.  Systern SBHE to Local XBHE Delay t 5 25 ns

115 Local I/Q0 XBHE to System SBHE Delay | 5 22 ns

t15A  Local /O XBHE to System SBHE Delay ! s 22 ns

116 CPU Address A20, A20GATE to A20 Delay | . 5. .2 ns

t16A  CPU Address A20, A20GATE to A20 Delay | s 20 ns

t17 ALE to System Address SA17-SA19 Valid Delay 7 30 ns

t18  CPU HLDA to AEN Delay | s 22 ns

t18A CPU HLDA to AEN Delay | 5 24 ns

t19  CPU HLDA to BALE Delay 1 4 20 ns

t19A  CPU HLDA to BALE Delay | 4 20 ns
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82A203 AC Characteristics
(Ta=0°C1o 70°C, Vg = 5V & 5%) _
{Continued)

Sym Description Min. Max. Units .
t20 System MASTER to AEN Delay ! 5 24 ns )
- - ) 3
t20A  System MASTER to AEN Delay 1 ) 5 22 ns 4
t21 Low Memory LMEGCS Active to SMEMA, SMEMW Valid 5 23 ns f
t21A  Low Memory LMEGCS In-Active to SMEMR, SMEMW HI-Z & 20 ns 2
B2A203 TIMING DIAGRAMS
A17-A23 I \
(D)ot
LA17.23 ; H
(D=
SA17-18 ] )
j ]
LA17-19, 2123 ]
{3 . s
A17-19, 21-23 1
LAZ0 1
T @ [] ,
A20 ){ -
!

TORC, TOWC, ) R

MADC, MWTE - A oz
XIOR, XIGW, j .
] -
Lo

|

=1
1

XMEMR, XMEMW

©
(-

t_
EL

TOR, TOW
MEMR, MEMW

T

]

|
—r——— {
MROC, MWTC ! b
——t — :--(:}: _

SMEME, SMEMW |
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82A203 TIMING DIAGRAMS

P — —_—1
KIOR, XIOW, XMEMF, XMEMW

—] @ L @A_.
. iORC, IOWC, TOR, IOW \

MRDC, MWTGC, MEMR, MEMW

b

T |

XWMEMR, XMEMW j T

_@{-— oz
b SMEMR, SMEMW

OR, TOW, MEMR, MEMW

{ORC, [OWC, MRDC, MWTC
XIOR, XIOW, XMEMR, XMEMW

(@a—

o7 | ﬁjrl

AEN

ZBAE _‘L : —————— - BALE ) |
—'l l—® —] —®n WASTER —
& -

MEMR, NEWW ' f
T S R
- SMEME, SMENW \ / -
sAQ { / cPU A20, A20GATE |
—® @ ®a.| a— — {Da
— i_, Az0 | I E
XAD fl
ALE — \
XAD ® i
SA17-189 FIEHIHTIEIITTT)
|4_® ——tpn| q—-—-——@.l
2 GPU HLDA
SAC / i @ @a— —

AEN

-j ® — —(®a TMEGGS ®“—1

— = . ——] potisn i p—
SBHE SMEMR, SMEMW TTUTITTTTY @ T
HI-Z' Hi-Z
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CHIPS

Functional Description B2A204

Figure 8 illustrates a TTL equivalent of the Haold Acknowledge and DMAEN inputs, as

logic implemented by the 82A204. The chip shown in the figure. The refresh addresses are

. provides the drive and buffering for the address provided by a refresh counter, which isenabled

signals A1-A16. Additionally, it provides the by the REFEN input. The addresses for the

drivers for the memory address bus MAO-MAT. memory are multiplexed as shown in the figure.

v The direction and contral for the Address The SAD is an output which is active only
bufters for A3-A16 are provided by the GPU during the refresh cycle.

. LATCH
AR p— m— L

ALE ———————————eeeed GATE
CPUHLDA ————— 4 ENA BUFFER
ply PN G— VR 7Y
DMAEN ——— bl
COUNTER MUX
J— SA0-SAR
AeF ——dl»— cik ™~ ™ Man.maz
L 4 }—— ] 1
. REFEN ————Q] ENA SEL
CLR ] ENA
ADDRSEL
TEST S

Figure 8. Funclional Block Diagram
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CHiFS
82A204 Absolute Maximum Ratings
Parameter Symbol Min. Max. Units
Supply Voltage ] Vee - 70 )
input Voltage v B -05 55
Output Voltage Vo 05 85
Qperating Temperature B Top =25 85

Storage Temperature Taig -40 126 C

NOTE: Permanent device damage may occurif Absolute Maximum Ratings are exceeded. Functionat operation
shouid be restricted to the canditions described under Operating Conditions,

82A204 Operating Conditions

Parameter Symbol Min. Max. Units
Supply Voltage Voo 4.F75 525 v

Ambient Temperature ’ Ta S0 70 C

B82A204 DC Characterisites

Parameter Symbhol Min. Max. Units
Input Low Voltage ] _ Vi o 0.8_ Vv

!npl it High Volt,

| Mo V

ut High Veltage Virt :
| Qutput Low Voltage Yor 0.5 v
|

A%
<2
<

lgr=10mA (Note 1)

Output Low Voltage
loL=24mA {Note 2) _ Vo sy

Output High Voitage
lon = -3.3mA (Note 3)

input Low Curreht ' "
V| = 0.5V, Vpg = 5,25V e -200 pA
Input High Current
V= 2.4V, Vg = 5,25V

Input High Current

V) = 5.5V, Voo = 5,25V 3 ! 200 wuA
Qutput Short Circuit Currant I
VO=DV as
Input Clamp Voltage -

I, = ~18mA, Vg = 4.75V Vie 15V
Power Supply Current leg 170 285 mA

Cutput HI-Z Leak Current 1
3-State Output Pins _ oo

Qutput Hi-Z Leak Current \
Bidirectional Pins oz

NOTES 1. All non-system and bus outputs only.
2. All system bus outputs, SA0-18, are specified at g, = 24mA @ Vo = 0.5V,
3. All outputs and bidirectional pins.

Vou 2.4 v

I 20 A

-15 -100 mA

-100 100 uA

300 120 HA

82A204 g2




82A204 AC Characteristics

(Ta = 0°C 0 70°C, Vg = 5V i 5%) 7 -

Sym Description ~ Min. Max. Units

t] ALE to System Address Bus Delay B 35 ns

t2 ALE o Local /O Address Bus Delay (XA Bus) 8 30 ns

3 ALE to Memory Address Bus Delay - 8 35 ns -

t4 System Address Bus to Local /O Address Bus Delay (XA Bus) 5 25  ns

t5 Systern Address Bus to Memory Address Bus Delay 5 30 ns ]
16 Local /O Bus 1o System Address Bus Delay 6 80 ns° -
17 Local 1/0 Bus to System Address Bus Delay 6 30 ns '

t8 REFEN Active to Local 170 Address Bus Valid Delay 8 35 ns

t9 REFEN Active to System Address Bus Delay 10 40 ns

t10 REFEN Active to Memory Address Bus Delay 10 40 ns - )
t11 REFEN In-Active to System Address Bus HI-Z Delay 5 23 . ds - .-
112 REFEN to SAO Valid Delay 7 28  ns ’
t13 REFEN to SAU HI-Z Delay . 5 23 ns

t14 Test Enable to Memory Address Bus Valid Delay 7 29 ns

t15 Test Enable to Memory Address Bus HI-Z Delay; - 8 25 ns B

t16 ADDRSEL to6 Address Valid 5 28 ns
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82A204 TIMING DIAGRAMS AEFER
@ = ey
ALE ¥\ {EXCEPT A0) B
o s mogmm——— @
SABUS MW VALID ADDAESS T () — *
O SAD ///////%;{/ZM .
xasus T VALID ADDRESS ' ' d
e — :

MABUS /) (///[[y///////j/// VALID ADDRESS TEST

S5A BUS HI-Z
: e
g 0 wa aus :fgﬁmmmmm

XA BUS ) HL-Z
— @ f—
MA BUS } 4 _ -
ADDRESEL =
-0 @
XA BUS MAD-MAT VALID ADDRESS
@—-— —
SABUS [
D] o=
MA BUS _
REFEN \ /
4@.|
XA BUS il
o ()]
SABUS
4—®—b
MA BUS e
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CHIPS

Functional Description 82A205

Figure 9 illustrates a TTL equivalent of logic
implemented by the 82A205. The chip provides
the data bus buffers and drivers for DO-DI5,
The three data buses controlled are the CPU
bus (DO-D15), the System bus (SD0-SD15},
and the Memory Data bus {(MD0-MD15). The
direction and control for these drivers are
provided by the DT/R, DSDENQO, DSDEN1,
XBHE, and XAQ inputs, as shown in the figure.
The low byte to high byte conversion logic is

also implemented on the chip. The conversion
logic is controlled by the ENHLB and DIRHLB
inputs. The chip also integrates the parity
generation and check logic. The parity is
computed on the memory data bussignals and

_ output as MDPINO and MDPIN1. During a read

cycle, the parity check is computed on the data
read from the memory and the parity bits
MDPOUT 0 and MDPQUT 1, On a parity error,
the PAR output is activated.

:> 500-5D7

e
LATCH MO3-MD?
CH & PARITY l)
BUFFER BUFFER CHECKER
CNTLOFF ——————1GATE DIR EN MDPING
DSOEND —CENA BUFFER —Oy ENA. BITe
DIR
—] sEL l
5 > SD8-5D15
DIRHLE DR [T [ >
ENHLB 8 ENA MD3-MD15
sureen | [][ e
DT/R DIR DIR EN MODPIN1
OSDENT —— | ENA - ENA BITS
MOBEN )—:
XMEMA
PARITY
*a0 EARQR
XBHE DETECT
MDPOUTD PING H
MDPOUT! PIN }—
BHE
ERROR PAR
MEMR
PAREN ENA

Flgure 9: 82A205 Functional Block Diagram
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82A205 Absolute Maximum Ratings

Parameter Symbol Min. Max. Units

Supply Voltage® Vee — 70 v -
Input Voltage 7 v, 05 55 .
Qutput Voltage ) T Vg -0.5 55 ¥V

QOperating Temperature Top -25 85 C

Storage Temperature Tag -40 125 c

NOTE: Permanent device damage may ocgir if Absolute Maximum Ratings are exceeded, Functional operation
should be restricted to the conditions described under Operating Sonditions.

82A205 Operating Conditions

Parameter Symbol Min. Max. Units
Supply Voltage Vee 4,75 525 v
Ambient Temperature Ts 0 70 84

82A205 DC Characteristics

Parameter Symbol Min. Max. Units
Input Low Valtage V) 0.8 v
Input High Voltage Vig 2.0 v
Qutput Low Voltage

loL=10mA (Note 1} Vo 0.5 v
Output Low Voltage

lo =24mA (Note 2) Vouz 0.5 v
Output High Voltage

fons = -3.3MA (Note 3} Vor 24 v
Input Low Current -

V= 0.5Y, Voo = 525V . oo 20 pA
input High Current

V)= 2.4V, Vi = 5.25V W . pA
Input High Current I 200 b

V, = 5.5V, Vgg = 5.25V

Qutput Short Circuit Current |
VO=OV 08

=15 =10 mA

Input Clamp Voltage
Iy = -18mA, Vo = 475V

Power Supply Current e 180 300 mA
Qutput HI-Z Leak Current

Vig -15 v

3-State Output Pins loz1 -100 100 uA
Output HI-Z Leak Current _
Bidirectional Pins lozz 300 120 A

NOTES 1. All non-gystem and bus outputs only.
2. All system bus outputs, SD0-15, are specitfied a1 Iy = 24mA @ Vg = 0.5V,
3. All outputs and bidirectional pins,
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B82A205 AC Gharacteristics
{To+0°Cto 70°C, Voo + 5V £ 5%)

Sym Description ~ Min. Max. Units

11 System Data Bus to Memory Bus Delay R 32 ns

2 Sysiem Data Bus ta GPU Data Bus Delay & 32 ns

13 System Data Bus to Parity Bits MDPIND, 1Qutput 12 42 ns )

t4 CPU Data Bus to Memory Data Bus Delay o “8_"7 30 ns i

t5 CPU Data Bus to System Data Bus Delay 77 775 2% ns

16 CPU Data Bus fo Parity Bits MDPINO, MDPIN1 Output 12 42  ns

17 Memaory Data Bus to CPU Data Bus Delay _ ﬂ__ g .307 n:s

t8 Mernory Data Bus to Systerm Data Bus Delay 2T ns

t9 Memory Data Bus to Parity Bits MDPINO, 1 Output © 38 ns

110 System Data Bus Low Byte to High Byte Conversion. | . 8B C o3z *nak

t11 System Bus to GPU Data Bus Hi-Lo Byte Conversion 10 33 ns

112 System Bus to Mem Data Bus Hi-Lo Byte Conversion T 100 35 ns

13 XAD to CPU Data Bus Low Dyte Delay - 8 30 ns

114 XAD to Memory Data Bus HI-Z _ . ...6 .26 ns

15 XAD to Memory Data Bus Address Valid T 8 30 ns

%13 XMEMR Going High to Panty Delay - 7T T 28 ns §

t17 PAREN to Panty Delay 7T Ty 200 ns N

118 Parity Input Bits to Parity Output Bits Delay B T 12 740 ns "

119 ENHLB to SD8-SD15 dela '  — 30 ns

t20 SD BUS to GNTLOFF set-up time ' R n; __
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SD-BUS X r—
XAD —l ®
,KD D-BUS (LOW BYTE}) X
MD-BUS X ®
10
—-1® ‘-_ MD-BUS (LOW BYTE) ) SN HI-Z
D-BUS ) 4
—(D ' XAD — ] i
MOPING, (O
MDPINT MD-BUS (LOWBYTE)— | __ y———————
|
D-BUS }F TERR o
-l @ |._ ®
MD-BUS X PAR
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Load Circuit Measurement Conditions

Parameter Output Type Symbol C.(pF) R, (Q) R (Q) SW, SW,

. Propagation  Totem pole t
. LH
Defay 3-state tonL 50 — 1.0K OFF ON
F Time Bidirectional N ’
Propagation Opendrainor  tpy ' - A N
Delay Time Qpen Collector  tpgy 50 0.5K ~ON OFF
. . - 3-state . tPLZ - ) ON T
Disable Time o o tonal tore 5 Q5K . 10K. __GEF  oN
. 3-state tPZL V . ON ON
Emable Time Bidirectional toam: --50 0.5K 1.0K OFF ON
i~ =" Viy
INPUT
K 10% Vo

tPLH

Yo
OUTPUT v 1av
L L

(DELAY) - e — VoL

ez -

13v ‘
B

PZH
OUTPUT [ thz I
(ENABLE/DISABLE) Gy L Vou
1.3V

V=3V, VL=0%,= 10 ns, 4= Sn=

Vcc
Resel 1 PC Characteristics
5.
SW1
4
Rt > 3
g
o O 3
> 2
RL
Ty ! VOO = 5V
Ta=35°C
. Swa (TYP)
1 2 3 4 5

VIN (V)

Figure 10. Load Circuit and AC Characterlstlc§ Measurement Wavelorm




48-PIN PLASTIC DUAL-IN-LINE PACKAGE

’ 14.2 MAX

15.24 x 0.25

051 MiN,

UNIT (rmm)

el

2T MIN

68-LEAD PLASTIC CHIP CARRIER

s ml e

DIMENSIONS N INCHES (MILLIMETERS) S * 3.6/1

SO oo o

3,

1 025(0.55) TYP
|.orzn.a5 TYF

aoOoogrooD

007[D.18)

030(0.2%)

_




84-PIN PLASTIC LEADED CHIP CARRIER

E

UNIT {ram)
1.1
o

0.71 =007

292 + 0.2 .
. 3029102 ‘I.
Ordering Information
Order Number ::'::*f'ge Type Remarks
P82C201, P82C201-10 PLCC-84 G (Mote 2) )
P82C202 - POIP-48 c T
P82A203 PLCGC-68 <
P82AZ04 PLCC-66 C .
P82A205 PLCC-68 C. .. . ]
£S8220 _ — Standard CHIPSet (Note &) T
C88220-10 — 10MHz CHIPSet (Note 4)
NOTES )

1. PLCC = Plastic Leaded Chip Carrier 84 Pins
PDIP = Plastic Dual-In-Line Package 48 Pins

2. C = Commercial Range, 010 70°C. Vpp = 47510 325V
3. CS8220 consists of PA2G201, P82C202, PB2A203, PBZA204, PB2AZDS

4. CS8220-10 consists of P82C201-10, PE2C202, PB2A203, PE2AZ04, PAZA20S

&1




aSEI Sfirmmmn

“

CANADA
DISTRIBUTORS

Electro Source, Inc.
Gateway Business Park
300 March Road

Suite 205

Kanata, Ontario
Canada K2K 2E2
Phone: 613-592-3214

Electro Source, Inc.
230 Galaxy Blvd.
Suite 303

Rexdale, Ontaric
Canada MawW 5R8
Phone: 416-675-4480

Electro Source, Inc.
BE00 TransCanada Hwy,

Canada H9R 432
Phone; 514-630-7846

ITT Bae Electronics

300 North Riverimede Road
Concord (Toronto) Ontario
Canada L4 224

Phone: 416-736-1144

Valtrie Marketing Inc.
910 Rowndtree Dairy Road
Unit12

Woodbridge, Ontario
Canada L4L48

Phone: 416-851-0355

U.S. DISTRIBUTORS

ALABAMA

Quality Components
4900 University Square
Suite 20

Huntsville, AL 35816
Phone: 205-830-1881
ADIZONA

Anthem/Licnex

1727 East Webber Drive
Termpe, AZ 85281
Phone: 602-966-6600

CALIFORNIA
Anthem/Lionex
20640 Bahama Street

Fibatonrrudin MDA G424 4
LAlgawiviliL WA Jigl b

Phone: 818-700-10Q0

Anthem/Lionex

Cne Oldfield Drive
Irvine, CA 92718-2809
Phane: 714-768-4444

Suite 420
Painte Claire, Quebec

CALIFORNIA (con’t)
Anthem/Lionex

4700 Northgate Boulevard
Sacramento, CA 95834
Phone: 916-922-6800
Anthem/Lionex

9369 Carroll Park Drive
San Diego, CA 92121
Phone: 619-453-9005
Anthem/Lionex

1040 East Brokaw

San Jose, CA 95131
Phone: 408-295-4200

BELL MICROPRODUCTS INC.

550 Sycarnore Drive
Milpitas, CA 95035
Phone: 408-434-1150

BELL MICROPRODUCTS INC.

18350 Mt Langley
Fountain Valley, CA 92078
Phone: 714-963-0667
Fry's

541 Lakeside Dr.
Sunnyvale, CA 94086
Phone: 408-733-1770
COLORADO
Anthem/Lionex

373 Inverness Dr. South
Englewood, CO 80112

Phone: 303-790-4500

CONNECTICUT
Anthem/Lionex

170 Research Parkway
Meriden, CT 08450
Phone: 203-237-2282

FLORIDA

Quality Components
Florida

Phone: 800-241-0037

GEORGIA

6145-8 Northbelt Parkway
Norcross, GA 30071
Phone: 404-443-9508

ILLINOIS

Anthem/Lionex

180 Crossen

Elk Grove Village, IL 60007
Phaone: 312-640-6066

MASSACHUSETTS
Anthem/Lionex

36 Jonspin Road
Wwilmington, MA 01887
Phone: 617-657-5170

MARYLAND
Anthem/Lionex

5020A Mendenhall Court
Columbia, MD 21045
Phong: 301-964-6640

MINNESOTA
Anthem/Licnex

10025 Valley View Rd. #160
Eden Prairie, MN 55344

NORTH CAROLINA
Guality Components
3029-105 Staneybrook Dr.
Raleigh, NC 27604
Phone: 919-876-7767

MNEW JERSEY
Anthem/Lionex

311 Routa 48 West
Fairfield, NJ 070086
Phone; 201-227-7960

NEW YORK
Anthem/Lionex

400 Oger Avenue
Hauppauge, NY 11788
Phane: 516-273-1660

QKLAHOMA

Quality Components
3158 S. 108th East Ave.
Suite 274

Tulsa, CK 74146
Phone: 918-664-8812

OREGON

Anthem/Lionex

9705 SW Sunshine Ct. #5800
Beaverion, OR 97005
Phone: 503-643-1114

PENNSYLVANIA

Anthem/Lionex

101 Rock Road

Horsham, PA 19044 -
Phone: 215-443-5150

TEXAS

Quality Components
4257 Kellway Circle
Addison, TX 75001
Phone: 214-733-4300
Quality Components
2120-M West Braker Lane

Aviodlm TY 70764
AaLifly LA FOiJ0

Phone: 512-835-0220
Quality Components
1005 Industrial Boulavard
Sugar Land, TX 77478
Phona: 713-240-2255
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UTAH

Anthem/Lionex

1279 West 2200 South
Suite A

Salt Lake City, UT 84119
Phone: 801-973-8555

WASHINGTON
Anthem/Lionex

. 5020 148th Avenue NFE.

: Redmond, WA 98052

Phane: 206-881-08560

° S. AMERICA

'DISTRIBUTORS

-MEXICO
_Sonika Ermita
—1 039-10

" % =Col.Chapalita

Guadalajara, Jal.
Mexico 45000 . _ .

" Phone: 011 52 36 47 42 50

Fax: 011 52 36 47 34 33

FAR EAST
DISTRIBUTORS

Ametican MITAC
Corporation

3385 Viso Court

Santa Clara, CA 95054
US.A.

Phone: 408-388-0258
Telex: 9103382201 MECTEL
Fax: 408-980-9742
AUSTRALIA

R&D Electronics

4 Florence Street
Burwood, Victoria
Australia 3125

Phone: 61-3-288 8911
Fax: 61-3-2889168

HONG KONG

Wong’s Kong King Ltd.
8/F, Sime Darby Ind. Centre
420 Kwun Tong Road

Kwun Tong, Kowloon Hong Kong

Phone: 852 3-450121

Telex: 36810 WKKL HX

Fax: 852 3-7551128
Technology Research Co.
4/F, Block C, Watson's Estate
North Point, Hong Kong
Phone: 011852 5-8073323
Telex: 80554 TRC HX

Fax: 852 5-8073031

INDIA

Silicon Electronics
3350 Scott Blvd. #1201
Santa Clara, CA 95054
U.S.A,

_ Phone: 408-988-4408 .

ISRAEL

Hitek Ltd.

5 Haarad St.
TEL-AVIV, ISRAEL
Phone: 972 03/472005
Telex: 922371984HTK1
Fax; 972 3-493074

JAPAN

ASCII Corporation
SAT-1 Bldg., 3F

2-20-4, Minami Aoyamo
Minato-ku

Tokyo 107 Japan
Phone: 03-479-0486
Telex: J28764ASCH
Fax: 03-740-0522

KOREA

Kortronics Enterprises

Room 202 Seojung Bldg.

830-24 Yoksam-Dong,
Kangnam-Ku

Seoul, Korea

Phone: (02) £62-9055-7

Fax: 82 2 875-0514

SINGAPORE
Chartered Telmos
Design PTE Lid.
249 Jalan Boonlay
Singapore 261
Phone: 656607359
Fax: 662614913

TAIWAN, R.O.C.

Chips & Technologies, Inc.

Room A, 8th Floor

687 Ming Sheng East Road
Taipei, Taiwan, RO.C,
Phone: 011 886 2 717-5595
Fax: 011 886 2 717-5646

Union Technology Corp.
3rd Floor

585 Ming Sheng East Rd.
Taipei, Taiwan, R.O.C.
Phaone: 886-2-5018170
Fax: 886-2-5056609

EURQOPEAN
DISTRIBUTORS

'BELGIUM

Auriema Belgium S.A/N.V.
Rug Brogniezstraat 172-A
B-1070 Bruxelles

Belgium

Phone: (02) 523-62-65
Talmw- M4 RAS

Fax: (02) 520-14-57
FINLAND
OY Fintronic AB

© Melkonkatu 24A

SF-00210

Helsinki, Finland

Phone: 358 066926022

Telex: 857124224 FTRON SF
Fei¢ 358 0 674888

FRANCE

TAZM

6. Av. du Genegral De Gaulle
78150 Le Chesnay

France .

Phone: 33 39.54. 91 13
Telex: 842698376 F

Fax: 331 39.54.30.61

GERMANY

Rein Elektronik GmbH
Loetscher Weg 66
Postfach 5160

D-4054 Neitetal 1

West Germany

Phone: 48 (02153) 733-0

. Telex: 8418542038 REIN D

(or 8542518 REIN D)

- Fax: 49 021537331 10

ITALY
Maxel 5.r.l.

Via C. Frova 34

20092 Cinisello Baisamo (MI)
Ita aly.

nEA

E 0 TAAY a4 An
"'”U”ﬂ \35 tudj Lo i AW (e 7

Telex: 352045 MOXMI |
Fax: 39 [02) 61.72.582

 NETHERLANDS

Auriema Nederland B.V.
Doomakkersweg 26
5642 MP Eindhoven
Netherlands

Phanhe: 31 (0) 40-816565
Telex: 84451992

Fax: 31 (0} 40-811815




SPAIN

Compania Electronica de
Tecnicas Aplicadas, S.A.
(Comelta} (Main Branch)
Emilio Munoz, num. 41
Mave 1-1-2

28037 Madrid, Spain
Phone: 34-1-754-3001
Telex: 83142007 CETAE
Fax: 34-1-754-2151

Compania Electronica de
Tecnicas Aplicadas, S.A.
{Comelta)

Pedro IV, nun. 84-5

planta

08005 Barcelona, Spaln
Phone: 34-3-300-7712
Telex: 83151934 CETAE

SWEDEN (Nordic Countries)

Nordisk Elektronik A.B.
(Main Branch)
Torshamnsgatan 39, 7th Floor
Box 36 £-164 93 Kista
Sweden

Phone: 46 08 703 46 47
FaxT46 0870398 45

Telex: 86410547 NORTRON S

Bl ot e Pl 10 & (0
NOMQISK CICTTONIK Al

P.O. Box 123
Smedsvingen 4

1364 Hvalstad

Norway

Phone: 47 02 84 62 10
Fax: 47 02 84 65 45
Telex: B5677546 NENASN

Nordisk Elektronik A/S
Transformervej 17

DK-2730 Herlev

Denmark

Telex: 85535200 NORDEL DK
Phone: 45-284-20-00

Fax: 45-2-92-15-52

SWITZERLAND
DataComp
Sibernsirasse 10
CH-9853 Dietikon
Switzerland

Phone: 41 01 740 51 40
Telex: 827750 DACO
Fax: 41 1-7413423

UNITED KINGDOM
Katakana Limited
Manhattan House
Bridge Road
Maidenhead, Berkshire
SL6 8DB

United Kingdorn
Phore: Maidenhead 44
(0628) 75641

Telex: 846775 KATKAN G
Fax: 44 {0628) 782812
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CANADA SALES
REPRESENTATIVES

Electro Source, Inc,
Gateway Business Park
300 March Road

Suite 205 | .
Kanata, Ontarid
Canada K2K 2EZ°
Phone: 613-592-3214

Electro Source, Inc.
230 Galaxy Sivd.
Suite 303 .
Rexdale, Oniatlo
Canada MW SR8
Phone: 416-675-4490

Electro Source, Inc,
6600 TransCanada Hwy.
Suite 420 T

Pointe Claire, Quebec
Canada HOR 452

Phone: 514-630-7848

ITT Rae Electronics

300 North Rivermede Road
Congcord (Toronto) Ontario
Canada L4K 224

Phone: 416-851-0355

Valtrie Marketing Inc.
910 Rowndtree Dairy Road
Unit12

Woodbridge, Ontario
Canada L4L48

Phone: 416-851-0355

U.S. SALES
REPRESENTATIVES

ALABAMA

The Novus Group, Inc.
2905 Westcarp Blvd.
Suite 120

Huntsville, AL 35805
Phone: 205-534-0044

CALIFORNIA

Chips & Technologies, Inc.
18201 Von Karman Ave.
Suite 310

irvine, CA 92715

“Phone: 714-852-8721

Chips & Technolagies, Inc.
2055 Gateway Place

Suite 220

San Jose, CA 95110

Phone: 408-437-8877

Magna Sales

3333 Bowers Avenue
Suite 251

Santa Clara, CA 95054
Phone: 408-727-B753

S.C. Cubed

468 Pennsfield Piace
Suite 101A

Thousand Qaks, CA 91360
Phone: 805-496-7307

S.C. Cubed

17862 17th St East Building
Suite 207

Tustin, CA 92680

Phone: 714-731-8206

COLORADO

Wescom Marketing, Inc.
4851 Independence Strest
Suite 159

Wheat Ridge, CQ 80033
Phone: 303-422-8357
FLORIDA

Dyne-A-Mark Corporation
500 E. Semoran Blvd. Ste. 15A
Casselberry, FL 32707
Phone: 407-831-2822

Dyne-A-Mark Corporation

573 South Duncan Avenue o

Clearwater, FL 33516
FPhone: 813-441-4702

Dyne-A-Mark Corporation
1001 Northwest 62nd Street
Suite 108

Ft Lauderdale, FL 3330%
Phone: 305-771-6501

GEORGIA

Chips & Technologies, Inc.
3103 Medlock Bridge Rd.
Suite B o
Norcross, GA 30071

Phane: 404-662-5287

The Novus Group, Inc.

6115A Oakbrook Parkway
Norcross, GA 30093 . .
Phone: 404-263-0320_ e e

ILLINOIS

Chips & Technologies, Inc.
450 E. Deven Ave.

Suite 260 =
ltasca, IL 60143

Phone: 312-250-0075

Micro-Tex, Inc.

2400 West Central Road
Hoffman Estates, IL 60196
Phone: 312-382-3001
INDIANA
Gilesting & Associates
101 East Carmel Drive
Suite 210

_ Cariel, IN 46032

Phone: 317-844-5252"
Giesting & Associates
1246 Sowles Bay Road
RR#2 Box 505

Angola, IN 48703

Phone: 219-833:1860
MARYLAND ~
Micro-Comp, Inc.

1421 South Caton Ave.
.Baltimore, MD 21227-1082
Phone: 301 -644-5777’007
MASSACHUSETTS

Chips & Technologies, Inc.

_Ore Wall Street™

Burlington Ofiice Park _
Burlington, MA 01803
Phone: 617-273-3500
Mill-Bern Associates, Inc.
2 Mack Road

Wobum, MA 01801

Phone: 617-932-3311
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MICHIGAN

Giesting & Assoclates
5654 Wendzel Drive
Coloma, MI 48038
Phone: 616-458-4200

Giesting & Associates
34441 Eight Mile Road
Suite 113

Livonia, M| 48152
Phone: 313-478-8106

MINNESOTA

High Technology Sales
Assoc.

11415 Valley View Road
Eden Prairie, MN 55344
Phone: 612-944-7274

NEW JERSEY

T.AL

12 South Blackhorse Pike

Bellmawr, NJ 08031

Phone: NJ: 609-933-2600
PA: 215-627-6615

NEW YORK
ERA, Incorporated

351 Velerans Memorlal Hwy,

Commack, NY 11725
Phone: 516-543-0510

L-Mar Associates

349 W. Commercial St
Suite 2285 o
Rochester, NY 14445
Phone: 716-381-9100

NORTH CAROLINA
The Novus Group, Inc.
5337 Trestlewacd Lane
Raleigh, NC 27610
Phone: 919-833-7771

OHIO

Giesting & Associates
2854 Blue Rock Road
PO, Box 39398
Cincinnati, OH 45239
Phone: 513-385-1105

Giesting & Associates
26250 Euclid Avenue
Suite 521

Cleveland, OH 44132
Phone: 216-261-9705

OREGON

L-Squared Limited

15234 NW Greenbrier Pkwy.
Beaverton, OR 97006
Phone: 503-629-8555

PENNSYLVANIA

Chips & Technologies, Inc.
18 Sentry Park West
Bluebell, PA 19422

Phone: 215-540-2214

Giesting & Associates
471 Walnut, Street
Pittsburgh, PA 15238
Phone: 412-963-5832

TEXAS

OM Sales

13915 Burnet Read
Suite 301

Austin, TX 78728
Phone: 512-388-1151

Chips & Technologies, Inc.
15415 Katy Freeway

Suite 208

Houston, TX 77094

Phone: 713-679-9633

OM Sales

10500 Richmond Avenue
Suite 115

Houston, TX 77042
Phone: 713-789-4426

OM Sales

2323 N. Central Expwy,
Suite 180

Richardsen, TX 75080
Phone: 214-690-6746

UTAH

Wescom Marketing, inc.
3499 S. Main, Suita §
Salt Lake City, UT 84115
Phone: 801-260-0419

WASHINGTON

L-Squared Limited

105 Central Way

Suite 203 -
Kirkland, VWA 98033
Phone: 206-827-8555
WISCONSIN
Micro-Tex, Inc.
22660 Broadway
Suite 3B

Waukesha, WI 53186 Z
Phone: 414-542-.5352 :

FOR ADDITIONAL TECHNICAL LITERATURE WRITE TO:

CHIPS AND TECHNOLOGIES, INC.
ATTN: LITERATURE DISTRIBUTION
318 FIRST STREET
LIVERPOOL, NY 13088

or call:
1-800-323-4477
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Chips and Technologies, Incorporated
3050 Zanker Road, San Jose, CA 95134 408-434-0600 Telex 272928 CHIP UR
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annel, Fersonal System/2, Enhanced Graphics Adapler, Coior Graphics

apier, — ‘

I8M Color Display, IBM Monochrome Display are lrademarks of International Business Machines. ’ .

intel, IAPX 386 are trademarks of Intal Carporafion. 7

Motorola is a trademark of Molorola,

Hercules Graphics is a trademaris of Harcules Computer Technology. -

Lotus is a frademark of Lotus Corporation, '
jl

|

Microsoft is a frademark of Microsoit

CHiIPSet™, CHIPSpak, CHIPSport, CHIPSLINK, NEAT, LeAP are trademarks of Chips and Technologies, Inc.

' Copyright 1988 Chips and Technologiss, Inc.

NCTICE

These data sheets are provided for the general information of the customer. Chips and Technologies, inc.

rasarves the right to modify these parameters as necessary and custorner should ensure that it has the most

recent revision of the data sheet. The customer should ba on notice that the fiold of personal computers is the .
subject of many patenis held by different partles, Customers should ensure that they take appropriate action sa :
that their use of the product does not infringe any patents. It is the policy of Chips and Technologies, inc. to

respect the valid patent rights of third partics and not to infringe or assist others ta infringe such rights. .




