ADVANCE INFORMATION

82C100
IBM™ PS/2 Model 30 and Super XT™ Compatible Chip

w 100% PC/XT compatible

n Build IBM PS$/2™ Madel 30 with XT soft-
ware compatibility

m Bus Interface compatible with 8086, 80C86,

U"Jl"}, 3333’ 3:\!\00 l..l'ﬂl‘l
m Includes all PC/XT functional units com-
patible with:

8284, 8288, 8237, 8259, 8254, 8255, DRAM
control, SRAM contral, Keyboard control,
Parity Generation and Configuration regis-
fers

The B82C100 Is a single chip implementation
of most of the system logic necessary to
implement a super XT compatible system with
PS/2 Madel 30 functionality using either an
8086 or 8088 microprocessor. The 82C100 can
be used with either 8 or 18-bit mlcroproc- .
essors. The 82C100 includes features which
will enable the PC manufacturer to design a
super PS/2 Model 30/XT compatible system
with the highest performance at 10 MHz zero.
wait state system with an 8086, the highest
functionality with dual clock and 2.5 MB

CPU BUS

8096/2088
w'%n [EUFFERS]

EHIPS
10 <‘;> 2100
SYSTEM

MATH
CO-PROCESSOR CONTROL

L <-::> :

BUFFER
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¥ Key superset features: EMS control, dual
clock, and power management

® Complete system requires 12 ICs plus
memory

10 MHz Zero wail state operation

B Applicable for high performance Desktop
PCs, Laptop PCs and CMOQS Industrial
Control Applications

m Single chip implementation available in
100-pin flat pack

DRAM (with integrated Extended Memory
System control logic), the lowest power
impiementation by utilizing the on-chip power
management features and the highest inte-
gration with the lowest component count
SMT design.

The 82C100 can be combined with CHIPS
82C601 Multifunction Controller and 82C451
VGA Graphics Gontroller to provide a high
performance, high mtegratlon PS/2 Model 30
type system.
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CHIPFS

The 82C100 supports most of the peripheral
functions on the PS/2 Model 30 planar board:
8284 compatible clock generator with the
option of 2 independent oscillators, 8288
compatible bus controller, 8237 compatible
DMA controller, 8253 compatible interrupt
controlier, 8254 compatible timer/counter,
8255 compatible peripheral /O port, XT Key-
board interface, Parity Generation and Check-
ing for DRAM memory and memory conirofier
for DRAM and SRAM memory sub-systems.

The 82C100 enables the user to add PS/2
Model 30 superset functionality on the planar
board: dual clock with synchronized switching
between the two clocks, built-in Lotus-Intel-
Micrasoft™ (LIM}) EMS support for up to
ment features for SLEEP mode as well as
SUSPEND/RESUME operations. The SLEEP
and SUSPEND/RESUME features help in

preserving the battery [ife in laptop portable
applications.

The 82C100 supports a very flexible memory
architecture. For systems with DRAMSs, the
DRAM controtler supports 64K, 256K and 1M
DRAMs. These DRAMs can be organized in
four banks of up to a maximum of 2.5 MB on
the planar board. The 2.5 MB memory can he
impiemenied wiih 2 banks of 1M * 1 DRAMS,
partitioned locally as 640KB of real memory
and 1.875MB of EMS memory. For systems
which require low operating power and
minimum standby power dissipation, the
chips provide the decode logic which in con-
junction with externat decoders altows selec-
tion of up to 640KB of static RAM. This opfion
is usefui in (apiop poriable appiications.

The 82C100 is packaged in a 100-pin plastic
flatpack.
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82C100 Pin Description

Pin
No.

Pin
Type

Symbol

Pin Description

Clocks and Reset Logic

73

Cx1

Grystal/oscillator inpuf’ CX1is an input for a passive

crystal ¢ircuit or packaged oscillator to generate the Initial
gystem timings, This frequency is divided by three to
generate the default system clock when the system is
powered up. The type of crystal is 14.31818 MHz, parallel
resonance, fundamental frequency.

74

CXz2

' .Crystalfoscillator outpﬁt. CX2 I8 the Inverted output of

CX1. If a crystal is used, then CX2 should be ¢onnected 10
the crystal circuit. If an oscillator is used, then CX2 should be
left unconnected.

75

POSC

"Optional Oscillator input. The POSGC input is divided by

three to generate alternate system timing (other than 4.77
MHz). Typically POSC is a 24 MHz or 30 MHz oscillator
with a 50% duty cycle, for 8 MHz or 10 MHz sytems,
respectively. The maximum POSC frequency is 30 MHz,
System timing is software selectable from the configuration
register.

[}

PR nning cloe

bysrem Ciock. 3YSCLK is a L.Uuuni.luu:: running ciotk
with selectable frequency and duty cycle, The duly cycle
js either 33% for INTEL 808X CPUs, or 50% for NEC

V20/30 CPUs. The SYSCLK frequency is selected from

either 1/3 of the POSC or 1/3 of the CX1 frequencies. The
default is 4.77 MHz, 33% duly cycle.

g2

"SLPCLK

Sleep Clock Output. SLPCLK is similar to SYSCLK, except

that SLPCLK can be disabled through software. SLPCLK

provides the clock for the CPU and other static devices. In

the OFF state it is LOW and the default is enabled.

77

0sc

Oscillator output. OSC is a continuous running square

wave with a 50% duty cycle, derived from the frequency
generated by CX1. Normally this is used for the 14.3818
MHz.

90

PWRGOOD

Power Good. An active Righ indicator that the power
supply is stable, it also starts the clocks and the internal
system functions. PWRGOQD is generated by the power
supply, by rnomtormg Vcc -

89

Power Sense. An active !ow input which indicates tha
system configuration is invalid, due to a power loss. An
active low level on PS and SYSRST resets the 82C100

internal ports and configuration_registers to their default

values, It powar hag haan logt PS must he hald low until

PWRGOOD is high and SYSRST has returned high.




82C100 Pin Description (Continued)

Pin Description

‘System Resef. SYSRST is_an active low Schmitt trigger
input for power-up reset. SYSRST initializes the 82G160,
cirguitry (but not the registers which are initialized by PS)
This signal also generates the RESET output used to reget
the CPU, 8087 and other peripherals. it should be heid

active until PWRGOOD becomes active.  — |

Pin Pin

No. Type Symbol
79 t SYSRST
28 O FDCOFFE

Floppy Disk Contraller OFF. FDCOFF is a programmable
output, normally LOW. If FDCOFF is énabled (by a bit in a
configuration register), and sleep mode is_entered, the
FDCOFF output pin will go high, This condition causes
the FDC and other peripherals to be disabled, thus reducing
power consumption. FDCOFF should be connected fo
FDC and other chip enable pins. ) _

i e

CPU Interface

S

81 0 RESET

’ RESET RESET is an” actwe high output derived from the

SYSRST input. RESET should be used to reset the CPU,
the 8087, and the external peripherals.

48 I 82
49 [ 51
50 | S0

Processor Status Signals. These signals are{—siétus inputs
from the CPU. 50-82 should be pulled up w1th 4. 7K-10K
resistors.

Byte High Enable, BAE is an inbut signar. B_HE énd AD
from the CPU indicate the type of bus transfer.

BHE AD Type

16 bit transfer

odd byte transfer .

even byte transfer
invalid (for 16 bit CPU)

0
0
1
1

- Qo =0

If the 82C100 is used with an 8 bit processor, BHE should
be tied high through a 4.7K to 10K resistor. The 82C100
uses the “invalid” state to perform the correct bus conver-
sion for an 8 bit processor. BHE is floated to the high
impedance state during “hold” gycles, so it should be
pulled up with 4.7K-10K resistor.

80 0 " READY

READY. READY is an active high, asynchronous output
indicates that a memory or 1/Q transfer can complete,
READY is internally synchronized to meet the setup/hold
times of the processor,




82C100 Pin Description (Continued)

Pin Pin
No. Type Symbol Pin Description
29 - (0] . INTR Interrupt Request. INTR is an active high output from the

internal Interrupt Controller. It should be connected {o the
INTR pin of the CPU,

64 (e} NMI " Non-Maskable lnterrupt. A LOW to HIGH transition on
MMI causes an interrupt at the end of the current instrue-
tlon. It shouid be connected to the NMI input of the GPU.

61 B RQ/GTO Request/Grant. These signals are used by bus masters
47 B RQ/GT1 other than the CPU to gain control of the CPU local bus.
In the Model 25/30 or XT application.the other bus masters
are the 8087 numeric co-processor, and the 82C100 itself.
RQ/GTO has higher priority than RQ/GT1. 808X RQ/GT
signals are internally pulled up, so external pullups are not
necessary. See the Request/Grant section of this data
sheet for more information.

Local Bus Interface

8 B A19 Address Bifs A19-16. During processor cycles, these are

7 B Al8 inputs for the high order address bits. During DMA cycles,

8 B A1T the 82C100 sources the high order address on these lines.

] B Al6 These should be connected directly to the processor ad-
dress lines and to the system address latches.

i0 B AD15 " Local Address/Data Bus Bits 15:0. Durmg the T1 phase of -

11 B AD14 a CPU cycle the processor sources the address on these

12 B AD13 lines. The 82C100 sources the address during hold ac-

13 B AD12 knowledge and interrupt acknowledge cycles. ADO-AD7

14 B AD11 should be isoiated from the 820100 using bidirectional

15 B AD10 buffers to Erevent bus contention during bus conversion

16 B ADS cycles. PBEN enables the buffers and PBIN controls the

17 B ADB direction.

18 B AD7

19 B ADB

20 B ADS

21 B AD4

22 B AD3

23 B AD2

24 B AD1

25 B ADO

A @] AG Address Bit 0. This signal represents the state of address

bit 0. It is latched and should be used throughout the
system instead of ADO that would normally be latched
externally from the AD bus. The B2C100 toggles this bit
during bus conversion cycles. It should be buffered {in 2
normal system) but not routed through transparsnt latches
like the other address bits.
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82C100 Pin Description (Continued)

Pin
No.

Pin
Type

Symbol

Pin Descripfion

32

o

1OR

/0 Read. An active low strobe that informs the 1/O devices

to put their data on the bus. All the commands (MEMR,
MEMW, IOR, and IOW} can be delayed one gycle through
software. The delay is necessary when running the CPU at
high speed. Delaying the commands allow more data and
address setup time, Default is no delay

33

that data is available on the bus

34

'Memory Read. An active low strobé that rnforms the

memory devices to put their data on the bus.

a5

MEMW

Memeory Write. An active low ‘strobe that informs the
memory devices that data is available on the bus.

51

. ALE

Address Latch Enable. ALE is used by the address buffer/
latch to lateh the address. During the second half of a bus
conversion cycle, a second ALE will not be generated by
the 82C100.

52

AEN

" Address Enable. When high, thls sngnal IS an indication to

the devices on the [/O channel that DMA is active, meaning
the DMA channel has control of the address bus, data bus,
and the appropriate command lines.

DEN

'Data Enable. Provided to control the output enable of 245

type transceiver. DEN is active during memory and /0
accesses and for INTA cycles. | floats to the high impe-
dance state in “hold acknowledge” cycles. This signal is

equivalent to the DEN signal generated by an 8288 bus
cantroller. [t is normally not used in XT/ModeI 30 type’

appllcatlons

93

PARO

Parliy Bit 0. The panty bit from the low order byte of the
DRAMs. A HIGH means there are an odd number of 1's in
memory mcludlng the parlty bit itself, thus odd parity.

92

PAR1

Panty Bit 1. The panty bit from the hlgh order byte of the
DRAMs. A HIGH means there are an odd number of 1's in
memory, including the parity bit itself, thus odd parity.
This signal is not used in 8 bit only systems.

71

IOCHRDY

170 Channe! Ready. An active high signat from the I/O
channel. It is normally HIGH indicating that the addressed
device on the channel is ready to complete the data
transfer. Siow [/O or memory devices pull this signal LOW
to lengthen bus cycles. IOCHRDY should be pulled up with
a 4.7K resistor, because if there are no add-in boards
present, this signal would float to an undefined state,.
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82C100 Pin Description (Continued)

Pin Pin
No. Type Symbol Pin Description
72 | [OCHCHK I/0 Channel Check. This signal goes low when there is

parity or_other error on memory or devices on the /O
channel. IOCHCHK should be pulled up with a 4.7K resis-
tor, because if there are no add-in boards present, this
signal would float to an undefined state.

Buffer Controls

86 0] DBEN Data Buffer Enable. DBEN enables the data transceiver
between the 1/0 channel data bus and 82C100.
85 Q - . DBIN Data Buffer Direction. A HIGH allows data to flow from

the IO channel to the Internal bus. Normally low, this
means the data direction is to the [/0 channel. DBIN is
used to control the direction of the buffer for the system
data bus.

68 0 PBEN Processor Butfer Enable. An active low signal, PBEN en-
ables the data buffer between the processor and the
82C100. It is high during DMA cycles so that the data bus
is tri-stated. PBEN is qualified with DEN to avoid bus
contention during T2 cycles.

69 o} PBIN Processor Buffer Direction. A HIGH on PB]N allows data -

to flow from the processor to the 82C100. PBIN controls
the direction of the data buffer on the local data bus.

Memory Condrols

62 [0 ROMCE - ROM Chip Select. This signal goes low for mamory ac-
cesses In the address range FOO000H-FFFFFH. It would
normally be tied to the chip select inputs of the BIOS
ROM(s).

Note: All DRAM signals (MA9-0, RAS3-0, CAS and WE should be buffered if connected to more

than 9 memary devices)

65 o] MAD Multiplex Address Bits 9 and 8. Should be connected to
66 o] © MAS DRAM address bits 9 and 8.

Note: The following 5 pins have different functions depending on whether static RAMs or Dynamic
RAMs are used with the 82C100. The functions change based on a bit in the configuration
registers.

41 8] - MAY/SEL DRAM: Multiplex Address Bit 7. Should be connected to
DRAM address bit 7.

SRAM: Select. An active low decode address range 0-
640K (00000-9FFFFH).
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82C100 Pin Description (Continued)

Pin Pin

No. Type Symbol Pin Description

54 g - MAB/WEL DRAM: Multiplex Address Bit 6. Should be connected to
DRAM address bit 6. _
SRAM: Write Enable Low Bank. An active |ow strobe that
writes data to the low byte. Should be connetted to the
write enable of the low byte static RAMs,

42 o, _ MAS/WEH DRAM: Multiplex Address Bit 5. Should be connected to
DRAM address bit 5. .
SRAM: Write Enable High Bank. An active low sfrobe that _
writes data to the high byte. Should be connected to the
write enable of the high byte static RAMSs, -

40 Q7 MA4/CS9 DRAM: Mulliplex Address Bit 4. Should be connected to
DRAM address bit 4. _ .
SRAM: Chip Select 9. An active low chip select for the
address range 90000-9FFFFH, Should be connected to the
chip sefects of the SRAM located at address 30000- 9FFFFH

35 o, MA3/CSE DRAM: Multiplex Address Bit 3. 3hould be connecied to
DRAM address hit 3. Z
SRAM: Chip Select 8. An active low chipSelect for the
address range 80000-8FFFFH. Should be connected to the
chip selects of the SRAM located at address 80000-8FFFFH.

67 o MAZ2 Multiplexed Address Bits 2-0. These should be connected

87 O__ _ MA1 to DRAM address bits 2-0.

80 S 7T T MAD =

55 O~ -RASO RAS3-0. Active low row address strobes for DRAM banks

56 o RAS1 0-3. Each bank is 9 bits wid ;‘T Bit for parity). Byte

57 0= .. RAS2 referencing is done using the RAS signal. For more infor-

58 O~ RASS3 mation, see the DRAM Interface section of this data sheet -,

59 Oz ~"CAS ‘TAS. Active low column address strobe for all DRAMs,

60 o~ WE WE. Active low write enable for all DRAMs. ~

4 © - _MREF Memory Refresh. MRAEF is the output of the mdependent

refresh timer signifying that a refresh cycle is occurring.
The refresh rate is programmable from 838 ns 10 214 us.

DMA and Irﬁe,trupt Controller Interface

38 P DRQ3 DMA Requesi 3-1. These 31gnals are asynchronous re-
a7 | — DRQ2 quests used by perlpherais to request DMA servlces They
38 .. H DRG1 have a fixed priority: channgl 1 is the highest and channel

3 is the lowest. DRQ must be held active HIGH until it is
acknowledged by the corresponding DACK.
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82C100 Pin Description (Continued)

Pin Pin

No. Type Symbol Pin Description

44 Q DACK3 DMA Acknowledge 3-1. An active low acknowledgement

45 (@] DACK2 signal generated by the 82C100 as a result of a request for

45 0 DACK:1 DMA service (via a DRQ line) and a successful arbitration.
Thess fines must be pulled up with 10Konhm resisions.

43 O TC Terminal Count. An active high output pulse from the
DMA Controller, indicating the end of a DMA transfer
(transfer count register = 0).

94 { IRQ2 Interrupt Request 2-7. Active high asynchronous inputs to

85 N IRQ3 the interrupt controller generated by [/0 devices. They are

96 | IRQ4 edge-triggered, but should be held active HIGH until

87 H RQs acknowiedged.

o8 | IRQS ’

i) | IRQ7

63 I NPNAME Numeric Co-Processor NMI. An active high signal indicating
that an error has occurred during numeric instruction
execution. This is an active high, edge-sensitive input. If
enabled, will cause an NM! to the CPU. The NM! service
routine has to destermine which NMI occurred by reading
the NMI Status Register,

27 RTCNMI Real Time Clock NMI. When the Real Time Clock needs
immediate attention, it can generate RTCNMI. This is an
active high, edge-sensitive input. If enabled, will cause an
NI to the CPU. The NMI service routine has to determine
which NMI occurred by reading the NMI Status Register,

5 | PWRNMI Power Fail NMI. A monitoring circuit generates PWRNMI

when it detects imminent loss of power. This is an active
high, edge-sensitive input. if enabled, will cause an NMi to
the CPU. The NMI service routine has to determine which
NMI occurred by reading the NMI Status Register.

Keyhoard and Speaker Interface

1

B

KBCLK/IRQ1

Keyboard Clock/Interrupt Request 1. KBCLK is a bidirec-
tional open drain signal. Defaults to KBCLK when using
an XT style keyboard. The 82C100 synchronizes the internal
keyboard logle with this signal. It sources the clock for the
keyboard when sending serfal data to the keyboard and
receives the clock when the keyboard is sending data. If
an external Model 25/30 style keyboard interface is used
{and selected through the Internal Configuration Register),
IRQ1 Is the shared, active high Interrupt Request 1 input
from the keyboard controller, pointing device, and real
time clock.

100

KBDATA

Keyboard Data. KBDATA is an open drain bidirectional
serial data to or from the keyboard. This line is unused if a
Model 25/30 external keyboard interface is used.

10




82C 100 Pin Description (Continued)

Pin Pin
. No. Type Symbol Pin Description

70° e SPKDATA Speaker Data. SPKDATA should be buffered, and the
output of the buffer should go through a low pass filter.
The output of the filter connects to the speaker.

Power and Grounds _ o
2,26,78 = Voo Power Supply. _' N ) ,

330, — GND - Ground. I
53,76 o ) B

Notes:
1. The 82C100 provides four RAS signals to select which byte will be written. A single CAS and WE is provlded
for all banks.

PART is provided for 16 hit 8086 systems with DRAM. Usage of this is determined by settug of the internal
conflguratlon registers.

BHE is provided for B086 systems.
A packaged oscillator is assumed for the processor clock if the CPU clock is above 4.77TMHz [14 318MHz/3)
The following explains the abbreviations used in the pin type/direction column.

Pin Meaning
! Input B
B~ [Input and Quiput (3-state)

. O Output

LSS

7
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Functional Description

The 82C100 is a single chip VLSI implemernt-
ation of most of the system logic for Enhanced
or Super XT designs. It can also be used to
build systems that are functional equivalents
of the 1BM Model 25/30, but with 100% XT
compatibility. The device contains the equiva-
lent of the 8288 Bus Controller, 8284 Clock

Generator, 10 MHz 8237 DMA Controller, 8259 .

Interrupt Controller, 8255 Programmable Peri-
pheral interface, 8254 Programmable Interval
Timer, Memory Controlier, EMS Controller,
and offers enhanced features such as Power
Management Logic, Data Conversion Logic,
Programmable Internal Configuration Regis-
ters, Programmable Wait States for Memory,
170, and DMA, and Decoding Logic.

SYSTEM CLOCK

The system clock circuit is functionally
equivalent to the 8284 clock generator with
the addition of logic to support 2 different
clock frequencies. One is generated from the
standard 14.318MHz crystal or oscillator. The
other is optional and allows the processor
and |10 channel to operate at frequencies up
to 10 MHz. This is generated by an external
oscillator and must be 3 times the desired
processor clock frequency (for example a 10
MHz CPU ¢lock requires a 30 MHz oscillator).
Additional leglc is also included to generate
two system clocks, a continuously running
clock (SYSCLK) and a software controiled
clock {SLPCLK). SYSCLK provides uninter-
rupted timing pulses at the maximum clock
frequency. In a lap-top or other application
where current consumption must be mini-
mized, SLPCLK is used to clock the processor
and other system logic that does not require
constant operation, SLPCLK can be stopped
using a BIOS function call that causes the
processor to enter standby mode to conserve
battery power.

All the system clock cutputs are started when
PWRGOOD is true (high). When PWRGOOD
is false, all clock outputs are iow.

BUS CONTROLLER

The bus contreller is functionally equivalent
to the 8288 bus controller. It provides com-

mand generation and controls the timing of
the internal bus and I/O channel, including
legic for command delays (commands will be
active at T3 instead of T2). The IO channel
timing Is the same as the system timing—that
is 10 MHz bus timing for 10 MHz systems.
The wait states for memory, 1/0 and DMA
cycles are programmable for flexibility. The
bus controller module is enabled by SYSRST
going high. As long as SYSRST is low, tha
bus controller is inactive. For proper operation
SYSRST should stay low for a minimum of
200 milliseconds after PWRGOOD is high.

Local Bus Arbitration

The local processeor bus is a multi-master bus
and is shared between the CPU, numeric
coprocessar, and the 82C100.. Normally the
CPU is the active bus master, but the other
masters can force the CPU to release the
local bus using the RQ/GT line. If the copro-
cessor is present (ICR 43H bit 1 is 1} the
82C100 uses RQ/GT1 for the bus exchange,
otherwise it uses the RQ/GTO line. Because of
this, a co-processor can be installed or re-
moved without the need for changing jumpers.

RQ/GTO from the 82C100 should be con-
nected to RQ/GTO0 of the CPU. RQ/GTH
from_the 82C100 should be connected to
RQYGT1 of the co-processor, and RQ/GTT of
the CPU to RQ/GTO of the coprocessor.

The sequence of events on the RQ/GT lines
is as follows:

1. Another bus master makes a bus request
to the CPU by asserting a one clock wide
pulse in any bus cycle on a RQ/GT line.

2. The CPU responds by asserting a pulse
during T4 or Ti, also one clock wide. This
indicates to the requestor that the CPU
will float the local bus and enter the “hold
acknowledge” state in the next clock cycle,
disconnecting the CPU from the local bus.
The requestor now can take control of the
bus.

3. When finished, the requesting master as-
serts another pulse to the CPU, and relin-
quishes control of the local bus at the
next clock.

i2




CHIFS

Each master to master bus exchange requires
three pulses. After each bus exchange there
must be one dead cycle for synchronizing
purposes. Requests ¢an occur when CPL is
idle or during a memory cycle. .

If a request is made during a memory cycle,
the CPU releases control at T4 when the
following conditions are met:

a. Request oceurs in or before T2

b. Not executing a LOCKed instruction

c. Not in the first INTA sequence

d. Not in the first byte of a bus conversion

cycle.

if request is made when CPU is idle, the GPU

will:

a. Release the bus on the next clock
b. The DMA cycle will start within the next
three clock cycles.

DMA CONTROLLER

The 82C100's DMA controller is functionally
equivalent to the 8237 DMA controller. 1t has 4
DMA channels, address increment/decrement
and masking of individual DMA requests.
The DMA controller supports single, block,
demand and memory to memory transfer
modes. All DMA data transfers require 5
clock cycles per byte. The DMA controller
does not support cascading.

DMA controller generates the memory address

and control signals necessary to transfer .

information between a peripheral device and
memory directly, Each DMA channel has a
pair of 16-bi! counters and a reload register
for each cOWter. The 16-bit counters allow
the DMA to transfer blocks as large as 65,536
bytes. -

During normal aperation, the DMA subsystem
will be in either the idle condition, the Program
condition or the Active condition. In the Idle
condition the DMA controller will be executing
cycles consisting of only one state. The idle
state Sl is the default condition and the DMA
will remain in this condition unless the device

has been initalized and one of the DMA
requests is active or the CPU attemnpts to
access one of the internal registers.

When a DMA request becomes “active the
device enters the Active condition and issues
a hold request to the system. Once in the

- Active condition the 82C100 will generate the

necessary memory addresses and ¢ommand
signals to accomplish a memory-to /0, 1/0-
to-memory, or a memory-to-memory transfer,
Memory-to-1/0 and /O-to-memory transfers
take place in oné cycle while memory-to-
memaory transfers require two cycles, During
transfers between memory and /O, data is
presented on the system bus by either mem-

" Bty or the requesting device and fhe transfer

is completed in one cycle. Memory-to-memory
transfers however, require the DMA to store
data from the read operafion in an internal
register. The contents of this register is then
written to memory on the subsequent cycle.

Due to the large number of internal registers
in the DMA subsystem, an internal flip-flop is
used to supplement the addressing of the
count and address registers. This bit is used
to select between the high and low bytes of
these registers. The flip-flop will toggle each
time a read or write occurs to any of the word
count or address registers in the DMA. This
internal flip-flop will be cleared by hardware
RESET or a Master Clear command and may
be set or cleared by the CPU issuing the

Vapproprlate command

Figure 1 shows all the register information
necessary to program DMA controller. Special
commands are supported by the DMA sub-

- system to control the device. These commands

do not make use of the data bus, but are
derived from a set of addresses, the internal
select, read and write. These commands are
Master Clear Register, Clear Mask Register,
Clear Mode Register Counter, Set and Clear
Byte Pointer F!:p—FIop These are discussed
later.
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ADDRESS OPERATION

Flip-

ADDRESS READ WRITE Flop

Register Function

000h

Read Channel 0 Current Address Low Byte
Read Channet 0 Current Address High Byte
Write Channel 0 Base and Current Address Low Byte
Write Channe! 0 Base and Current Address High Byte

001h

Read Channel 0 Current Word Count Low Byte
Read Channel ¢ Current Word Count High Byte
Write Channel! 0 Base and Current Word Count Low Byte
Write Channel 0 Base and Current Word Count High Byte

Q0zh

Read Channel 1 Current Address Low Byte
Read Channel 1 Current Address High Byte
Write Channel 1 Base and Current Address Low Byte
Write Channel 1 Base and Current Address High Byte

a03h

Read Channel 1 Current Word Count Low Byte
Read Channel 1 Current Word Count High Byte
Write Channel 1 Base and Current Word Count Low Byte
Write Channel 1 Base and Current Word Count High Byte

004h

" Read Channel 2 Current Address Low Byte

Read Channel 2 Current Address High Byte
Write Channel 2 Base and Current Address Low Byte
Write Channe! 2 Base and Current Address High Byte

005h

Read Channel 2 Current Word Count Low Byte
Read Channel 2 Current Word Count High Byte
Write Chapnel 2 Base and Current Word Count Low Byte
Write Channel 2 Base and Current Word Count High Byte

006h

Read Channel 3 Current Address Low Byte
Read Channel 3 Current Address High Byte

" Write Channel 3 Base and Current Addrass Low Byte

Write Channel 3 Base and Current Address High Byte

007h

Read Channel 3 Current Word Count Low Byte
Read Channel 3 Current Word Count High Byte
Write Channel 3 Base and Current Word Count Low Byte
Write Channel 3 Base and Current Word Count High Byte

0osh

Read Status Register
Write Command Register

009h

Read DMA Request Register
Write DMA Request Register

00Ah

Read Command Register
Write Single Bit DMA Request Mask Register

00Bh

0
0
1
1
¢
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
Q
1
1
o
o)
1
1
¢
1
¢
1
0
1
Q
1

=201 |02 |02 |00 =002 |00 2| 00220012000 A0 |08 -

MEIXX| M| M| = OLO|=mOLQ | «wOuwD| L0000 |00 w200

Read Mode Register
Write Mode Register

Figure 1. DMA Reglsters
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ADDRESS OPERATION

Flip-

ADDRESS READ WRITE Flop

Register Function

0oCh 0 1 _ X Set Byte Pointer Flip-Flop
4] 0 X Clear Byte Pointer Flip-Flop T .
00Dh 0 1 X Read Temporary Register  _ B
1 0 X Master Clear -
0OER o 1 X Clear Mode Register Gounter _ *
1 0 X Clear All DMA Request Mask Register Bits .
00Fh 0 1 X Read All DMA Request Mask Register Bits™ T
1 0 X

Write All DMA Request Mask Register Bifs

Figure 1. DMA Registers (continued)

Register Descriplion

Current Address Register

Each DMA channel has a 16-bit Current
Address Register which holds the address
used during transfers. Each channel can be
programmed to increment or decrement this
register whenever a transfer is completed.
This register can be read or written by the
CPU in consécutive 8-bit bytes.

Current Word Count Register
Each channel has a Current Word. Gount

Register which determines the number of

transfers to perform. The actual number of
transfers performed will be one. greater than
the value programmed into the register. The
register is decremented after each transfer
until it goes from zero to FFFFh. When this
roll-over ogcurs the 82C100 will generate T/C.

Base Address Register
Associated with each Current Address Regis-

ter is a Base Address Register. This is a write

only register which is loaded by the CPU
when writing to the Current Address Register.
The purpose of this register is to store the
initial value of the Current Address Register.

Base Word Count Register

This register preserves the initial value of the
Current Word Count Register. It is also a write
only register which is loaded by writing to the
Current Word Count Register.

Command Register

This register controls the averall operation of
a DMA subsystem. The register &an be read
or written by the CPU and is cleared by either
-RESET or a Master Clear commiand.

msb ;sb
b7 b6 b5 b4 b3 b2 bl bO

DAK DRQ EW RP CT CD AH MM

DAK—DACK active level Is determined by
bit 7. Programming a 1 in this bit position
makes DACK an actwe hlgh sngnal '

DRQ—DREQ active Ieve! is determmed by
bit 6. Writing a 1 in this bit position causes
DREQ to become active low.

EW—Extended Write is enabled by writing a
1 to bit 5, causing the write commands to be
asserted one DMA cycle earlier during a
transfer,

RP—Writing a 1 to bit 4 causes the 82C100
to utilize a rotating priority scheme for
honoring DMA requests. The default condi-
tion is fixed priority.

CT—Compressed timing is enabled by writ-
ing a 1 to bit 3 of this register. The default 0

condition causes the DMA to operate W|th

normai timing.
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CD—Bit 2 is the master disabie for the DMA
controller. Writing a 1 to this location dis-
ables the DMA subsystem. This function is
nermally used whenever the CPU needs to
reprogram one of the channels to prevent
DMA cycles from occuring.

AH—Writing a 1 to bit 1 enables the address
hold fantiima im Mhammal 1 osobeses osofoems Do
VI ITALIT B WIS W VNG FGIIUIIIIIIIB

memaory-to-mmemory transfers.

M-M—A 1 in the bit 0 position enables
Channel ¢ and Channel 1 to be used for
memory-to-memory transfers.

Mode Register

Each DMA channei has a Mode Register
associated with it. All four Mode Registers
reside at the same /O address. Bits 0 and 1
of the Write Mode Register command de-
termine which channel's Mode Register gets
written. The remaining six bits control the
maode of the selected channel. Each chan-
nel's Mode Register can be read by sequen-
tially reading the Mode Register location. A
Clear Mode Register Counter command s
provided to allow the CPU to restart the
mode read process at a known point. During

mode read operations, bits 0 and 1 will both’

be 1.

msh isb
b7 b6 b5 b4 b3 b2 b1 DbO
M1 MO DEC Al TT1 TTO C81 CSO

(Read/Write Register)

M1-M0—Mode selection for each channel is
accomplished by bifs 6 and 7.

M1 MO MODE -
0 0 Demand Mode
0 1 Single Cycle Mode
1 0 Block Mode
1 1 Cascade Mode

DEC—Determines direction of the address
counter. A one in bit 5 decrements the ad-
dress after each transfer,

Al—The Autoinitialization function is enabled
by writing a 1 in bit 4 of the Mode Register.

TTI-TT0—Bits 2 and 3 control the type of
transfer which is to be performed.

TT1 TTO TYPE
1] 0 Verify Transfer
0 1 Write Transfer
1 o Read Transfer
1 1 lllegal

C51-C80~-Channel Select bits 1 and 0
determine which channel's Mode Register
will be written. Read back of a mode register
will result in bits 1 and 0 both being ones.

CS1 CS0 CHANNEL
0 0 Channel 0 select
0 1 Channel 1 select
1 0 Channel 2 select
1 1 Channel 3 select

Request Flééléler

This is a four bit register used to generate
software requests (DMA service can be re-
quested either externally or under software
control). Request Register bits can he set or
reset independently by the CPU. The Re-
nerated requesis. All four bits are read in
one operation and appear in the lower four
bits of the byte. Bits 4 through 7 are read as
ones. All four request bits are cleared to zero
by RESET,

msb : Isb

b7 b6 b5 b4 b3 b2 b1 bO

X X X X X RB RSi RSO
{Write Operation)
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RB—The request bit is set by writing a 1 to
bit 2. RS1-RS0 select which bit (channei) is
to be manipulated.

RS1-RS0—Channel Select 0 and 1 determine
which channel's Mode Register will be writ-
ter. Read back of the mode register will

MB—Bit 2 sets or resets the request mask
bit for the channel selected by MS1 and
MSO0. Writing a 1 in this bit position sets the
mask, inhibiting external requests.

MS1-MS0—These two bits select the specific

thidsk bit which is to be set or reset.

result in b#to 0and 1 thh hain ng ones. _ . . L
MS1 MSO CHANNEL
RS1 fSo CHANNEL 0 o “Channel 0 select
0 0 Channel 0 select 0] 1 ‘Ghannel 1 select
0 1 Channel 1 select i o 'Channel,_z select
1 0 Channel 2 select 1 1 Channel 3 select
1 1 Channel 3 select o

Format for the Request Register read opera-
tion is shown below.

msb —_ . ) Ish
b7 b6 b5 b4 b3 b2 bl bO
+ 1 1 1 RC3 RC2 RC1 RCO

fRead Operation)

RC3-RC0—During a Request Register read,
the state of the request bit associated with
each channel |s returned in bits 0 through 3
of the byte. The bit position corresponds to
the channel number.

Request Mask Register

The Request mask register is a set of four
bits which are used to inhibit external DMA
requests from generating transfer cycles.
This register can be programmed in two
ways, Each Channel can be independently
masked by writing to the Write Single Mask
Bit location. The data fermat for this oper-
ation is shown below.

msh =

b7 b6 b5 b4 b3 b2 bl b0

X X X X X MB MS1 MS0
{Set/Reset Operation)

Isk

Altérnatively all four mask bits can be pro-
grammed in one operation by writing to the
Write All Mask Bits address Data format for
this and the Read All Mask Bits function |s
shown below

msb e o
b7 b6 b5 b4 b3 52 b1 bo
X X X X MB3MB2 MB1 MBO

( Read/erte Operatjon)

MB3-MBO—Each bit pos:tlon in the field rep-
resents the mask bit of a channel. The mask
bit number corresponds to the channel num-
ber associated with the mask bit.

All four mask bits are set following a RESET
or a Master Clear command. Individual chan-
nel mask bits will be set as a result of termi-
nal count being reached, if Autoinitialize Is
disabled. The entire reglster can be cleared,

cnaunng all four channeis, oy ]TJe‘l'fomlng a
Clear Mask Register op_eratlon

Status Register

The status of all four channels can be deter-
mined by reading the Status RAegister. Infor-
mation is available to determlns if a channel

has reached terminal count and whether an

“external service request is pending. Bits 0-3 .

of this register are cleared by RESET, Master

-t
-4
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Clear or each time a Status Read takes place.
Bits 4-7 are cleared by RESET, Master Clear
or the pending request being deasserted.
Bits 4-7 are not affected by the state of the
Mask Register Bits. The channel number
corresponds to the bit position.

msb Isb
b7 b6 b5 b4 b3 b2 bt _bO

DRQ3DRO2DRQIDRQ0C TC3 TC2 TC1
(Read Only Register)

Temporary Register

The Temporary Register is used as a tempo-
rary holding register for data during memory-
to-memory transfers. The registér is loaded
during the first cycle of a memory-to-memory
transfer from DQ-D7. During the second cycle
of the transfer, the data in the Temporary
Register is output on the DO-D7 pins. Data
from the flast memory-to-memory transfer

will remain in the register unless a RESET or
Master Clear occurs,

Special Commands

Five -Special Commands are provided to
make the task of programming the device
easier. These commands are activated as a
result of a specific address and assertion of
either a read or write. Information on the
datz lines is ignored by the 82C100 when-
ever an write activated command s issued,
thus data returned on read activated com-
mands is invalld.

Clear Byte Pointer Flip-Flop-~This command
is normaily executed prior to reading or writ-
ing to the address or word count registers.
This initializes the flip-flop to point to the
low byte of the register and allows the CPU
to read or write the register bytes in correct

sequence.

Set Byte Pointer Flip-Flop—Setting the Byte
Pointer Flip-Flop allows the CPU to adjust
the pointer to the high byte of an address or
word count register.

Master Clear—This command has the same
effect as a hardware RESET. The Command

TCC

Register, Status Register, Reguest Register,

__.Temporary Register, Mode Register Counter

and Byte Pointer Flip-Fiop are cleared and
the Request Mask Register is set. Immedi-
ately following Master Clear or RESET, the
DMA will be in the Idle Condition.

Clear Request Mask Register—Thiz com-
mand enables aill four DMA channels to ac-
cept requests by clearing the mask bits in
the register.

Clear Mode Register Counter—In order {o
allow access to four Mode Registers while
only using one address, an additional count-
er is used. After ciearing the counter all four
Mode Registers may be read by doing sus-
cessive reads to the Read Mode Register
address. The order in which the registers
will be read ts Channel 0 first, Channel 3
last,

INTERRUPT CONTROLLER

The interrupt controller is the functional
equivaient of the 8259A pius additionai icgic.
It supports one non-maskable (NMI) and eight
maskable interrupt levels. [nterrupt fevels 2-7
are available at the system 10 channel. When
used with an XT-type keyboard, Interrupt
levels 0 and 1 are generated internal to the
82C100, Level Q is the highest priority and it
is connected to Counter/Timer channe! 0 to
provide a periodical interrupt for the timer
tick. In an XT system, Level 1 is used for the

-keyboard and is connected internally to the

keyboard interface. In a Model 25/30-type
system, Level 1 is brought out to a pin and
the interrupt must be generated by the external
keyhoard interface. It is shared by the key-
beard, pointing device such as a mouse, and
the real time cioek; the sharing mechanism is
handled by external hardware and the BIOS
service routine through interrupt vectar 71H.

The Interrupt Controller also handles Non
Maskable Interrupts coming from the Real
Time Clock, Numeric CoProcessor, Power
Failure Indicator, Parity Checker, and the 10
Channel Check (IOCHCHK) signai. Since oniy
one NMI pin exists on the processor, the NMI
service routine reads a register to determine
the source of the NMI.
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Interrupt Assignments:

Level System Board I/0 Channel
NMI  Parity Check I/O Channel
CoProcessor Check
Aeal Time Clock
Power Failure
IRQ0  Timer Channel O Not Available
IRQ1 Kevhoard Not Available
Pointing Device (opt)
Real Time Clock (opt)
IRQe2 Video - Available
JRQ3  Not Usad Available
IRQ4 Serial Port Available
IRQ5 Hard Disk Available
iRGB Fidpoy Disk Avaiiabie
{RQ7 Pdrallel Port Available

Figure 2 iy a block diagram of the major
elements_in the interrupt controller. The
Interrupt Bequest Register (IRR) is used to
store requests from all of the channels which
are requesting service. Interrupt Request
Register bits aré labeled using the Channel
Name IR7-1R0. The In-Service Register {ISR)
contains all the channels which are currently
being serviggd (more than one channe! can
be in service_at a time). In-Service Register
bits are labeled [S7-1S0 and correspond to
IR7-1R0. The Interrupt Mask Register (IMR}
allows the CPU to disable any or all of the
interrupt channels. The Priority Resolver
evaluates inputs from the above three regis-
ters, issues. an interrupt request, and latches
the corresponding bit into the In-Service
Hegister.” During Interrupt acknowledge cy-
cles, a master controller outputs a code to
the slave dewce which is compared in the

Mansrnsda B N om ot ey ko i YAEE it A dhems lid
SRS I—'uuulluulllpalatun with & three oit

1D code previously written. If a match occurs
in the slave controller, it will generate an
interrupt vector. The contents of the Vector
Register are used to provide the CPU with
an interrupt vector during Interrupt Acknowl-
edge (INTA)} cycles.

IRO-IRT

INTA
e IN-SERVICE
REGISTER

.

INTERRUPT
REQUEST
REGISTER

-

—1
L
PRIORITY
RESOLVER

=ae= [NT

INTERRUPT
MASK
REGISTER

'

DATA™
BUS

CASCADE
COMPARATOR

VECTOR
REGISTER

¥

CASD-
CAS2

)

Figure 2. Interrupt Controller Blogk Diagram

Two types of commands are used to control
the 82C100 interrupt controllerd Initialization
Command Words (ICWs) and Operational
Command Words (OCWs). _____

Initialization Command Words _

The Initialization process consists of writing a
sequende of 3 bytes to the Inférfupt con-
troller. The initializafion sgquence is started
by writing the first Initiglization Command .
Word {ICW1) fo address G20H with a 1 on bit
4 'of the data byte. The inferriipt controller
interprets this as the start of an initialization

sequence and does the following:

1—The Initialization Cdmmand Word Coun—

ter is reset to zera.
2—-{CW1 is latched into the device
‘3—Fixed Priority Mode.is selected

4—IR7 is assigned the highest priority 1k

5—The Interrupt Mask Register is cleared
6—The Slave Mode Address s setto 7
7—Special Mask Mode is disabled
8—The IRR is selected for S;gtus
operations
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mirs

START

l

| waitEICWI [ xa0z0 xps:1
y
1 WRITE ICW2 | xa0=1
CASCADE
MODE?
NO
Icwa?
YES
i WRITE [CW4 [ xa0=1

)

END OF INITIALIZATION
CONTROLLER READY

Figure 3. Initialization Sequence

The next two I/0O writes fo address 021H will
load ICW2 and ICW4, See Figure 3 for a flow
chart of the initialization sequence. The initial-
ization sequence can be terminated at any
point (all 3 bytes must be written for the
controller to be properly initlalized) by writing
to address 020H with a 0in data bit 4. Note,
this will cause OCW2 to be written,

ICWi—Address 020H

msb Isb
bY b6 bS5 b4 b3 bZ bl bo
X X X S8 iTM X SM I1C4

(Write Only Register}

S1—Bit 4 indicates to the interrupt controiler
that an Initialization Sequence is starting
and must be a 1 to write 1CW1,

LTM—Bit 3 selects level or edge triggered
inputs to the IRR. .

SM-—Bit 1 selects between Single Mode and
Cascade Mode.

1C4—Bit 0 selects ICW4 needed or not needed.

ICW2—Address 021H

msh Ist
b7 b6 b5 b4 b3 b2 b1 bO
V7 VB V5 V4 V3 X X X

(Write Only Register)

V7-¥3—These bits are the upper 5 bits of the
interrupt vector and are programmable by
the CPU. The lower three bits of the vector
are generated by the Priority Resolver during
INTA.

ICWd—Address 021H

msb Isb
b7 b8 b5 b4 b3 b2 BHT BO
X X X EMI X X AECI X

(Write Only Register)

EMI—Bit 4 will Enable Muitiple Interrupts
from the same channel in Fixed Priority
Mode,
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CHIPS

AEOI—Auto End Of Interrupt is enabled
when CW4 is written with a zero in bit 1.

The interrupt controller will perform a non- .

specific EOl on the trailing edge of the
second INTA cycle,

Operational Command Words

Operational Command Words (OCWs) allow
the 82C100 interrupt controller to be con-
trolled or reconfigured at any time while
operating. Each interrupt has 3 OCWs which

can be programmed to affect the proper .

operating configuration and a Status Regis-
ter to monitor controller operation.

Operational Command Word 1 (QCW1) is
located at address 021h and may he written
any time the controller is not in Initialization
Mode. Operational Command Words 2 and 3
(OCW2,0CW3) are located at address G20H,
Writing to address 020H with a 0 in bit 4 will
place the controller in operational mode and
load OGW2 (if data bit 3 = 0) or OCW3 (if
data bit 3 = 1).

OCW1—Address 021H

msh Isb
b7 b6 b5 b4 b3 b2 bt bl
M7 M6 M5 M4 M3 M2 M1 MO

(Read/Write Register)

M7-M0—These bits conirol the state of the
interrupt Mask Register. Each Interrupt Re-
quest can be masked by writing a 1 in the
appropriate bit position (MO controls IR0
ete.). Setting an IMR bit has no affect on
lower priority requests. All IMB bits are
cleared by writing ICW1.

OCW2—Address 020h

msb Isb

b7 b6 b5 b4 b3 b2 bl bO

R SL EOl 8I 2/3 L2 Lt L0

{Write Only Register)

R—This bit in conjunction with SL and EO!
selects operational function. Writing a 1 in
bit 7 causes one of the rotate functions to be
selected. . —

R SL EOI Funciion
1 0 0

1 0
1
1

Rotate on auto EOI enable*
1 Rotate on non-specific EQI
0 Specific Rotate Command

1 Rotate on spec:’_ﬁc EOI

1
1

*This function s disabled by wriling a zero to all
three bit positions. — -

SL—This bit in conjunction with R and EQI

selects operational function. Writing a 1 in
this bit position causes a specific or imme-
diate function to ogeur. All_specific com-
mands require L2-10 to be valid except no
operation. .

R SL EOI Function

o 1 0 No operation”

o 1 1 Specific EQOlI Command

1 1 D Specific Rotate Command
1 1 1 Rotate on specific EOI

"EQI—This bit in conjunction with R and SL

selects operational function. Writing a 1 in

this bit position causes a function reiated to

EQI to occur. -

R SL EOI Function

0 0 1 Non-specific EOl Command

0 1 1 Specific EQOl Command -
-1 0 1 Rotate on non-specific EOI

1 1 1

Rotdte an spedific EOI

Sl—Writing a 0 in this bit position takes the
interrupt controller out of initialize mode
and writes OCW2 or OCW3. = "
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2/3—If the 1/O write places a 0 in bit 4 (S1),
then writing a 0 in bit 3 (2/3) selects OCW2
and writing a 1 will select OCW3.

L2-L0—These three bits are internally de-
coded to seiect which interrupt channel is to
be affected by the Specific command. L2-L0
must be valid during three of the four specii-

Ic cycles {see 8L above).
OCW3—Address 020H

mshb Isb

b7 bb b5 b4 b3 b2 bl bl

0 ESMM SMM SI

2/3 PM_RR RIS

ESMM—Writing a 1 in this bit position en-
ables the Set/Reset Special Mask Mode func-
tion controlied by bit 5 (SMM). ESMM allows
the other functions in OCW3 to be accessed
and manipulated without afiecting the Spe-
cial Mask Mode state.

SMM—If ESMM and SMM both are written
with a 1 the Special Mask Mode is enabled.
Writing a 1 to ESMM and a 0 to SMM dis-
ables Special Mask Mode. During Special
Mask Mode, writing a 1 to any bit position
inhlbits interrupts and a @ enables interrupts
on the associated channel by causing the
Priority Resoiver io ignore the condition of
the ISR.

S]—See 31 above.

2/3—See 2/3 above.

PM—Polled Mode is enabled by writing a 1
to bit 2 of QCW3, causing the 82C100 to
perform the equivalent of an INTA cycle
during the next I/O read operation to the
controlier, The byte read during this cycle
will have bit 7 set if an Interrupt is pending.
If hit 7 of the byte Is set, the level of the
highest pending request will be encoded on
bits 2-0. The IRR will remain frozen until the
read cycle is completed at which time the
PM bit is reset,

RR—When the KRR bit (bit 1) is 1, reading the
Status Port at address 020h will cause the
contents of [RR or ISR (determined by RiS)
to be placed on D7-DO. Asserting PM forces
RR reset.

RIS--This bit selects between the IRR and
the 1SR during Status Read operations if RR

=1

Interrupt Sharing

Interrupt Sharing allows more than one device
to use a single interrupt level. In a Maodel
25/30, the keyboard, pointing device and
real-time-cleck all share the same interrupt

level. In a Model 25/30 look-alike design, a

keyboard/mouse interface that emulates 1BM's
implementation must be done with external
hardware. In the 82C100's “PS/2” keyboard
mode, the IRQ1 line is an input driven by the
external keyboard/mouse interface. The ex~
ternal circuit must insure that if multiple in-
terrupt requests are pending, the interrupt
line must return to the inactive (low)} state
after each inferrupt Is sarviced, This will insurs
that the interrupt controller in the 82C100
sees a rising edge for each interrupf, otherwise
the request will be lost.

TIMER

The timer circuit is functionally equivalent to
the 8254 timer. Channel 0 is used as a
general-purpose and software interrupt timer.
Channel 1 is unused, and channel 2 is used
fo support tone generation for the audio
speaker. The timer channel clock rate, referred
to as TMRCLK in rest of the explanation, is
derived by dividing a 4.77 MHz clock by 4.
Each channel has a mipimum timing resolution
of 840ns.

The Counter/Timer (CTC) in the 82C100 Is
general purpose, and can be used to generate
accurate time delays under software control,
The CTC contains 3 16-bit counters {Counter
0-2) which can be programmed fo count in
binary or binary coded decimal (BCD). Each
counter operates independently of the other
twe and can be programmed for operation as
a timer or a counter.
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All three of the counters shown in Figure 4
are contrelled from a common set of control
logic. The Control Logic decodes control in-
formation written to the CTC and provides
the conirols necessary io load, read, con-
figure and control each counter. Counter 0
and Counter 1 can be programmed for all six
modes, but Mode 1 and Mode 5 have limited
usefulness due to the lack of an exiernal
hardware ftrigger signal. Counter 2 can be
operated in any of six modes listed below.

Mode 0
Mode 1
Mode 2
Mode 3
Mode 4
Mode 5

Interrupt on terminal count
Hardware retfriggerable one-shot
Rate generator

Square wave generator
Software triggered strabe
Hardware retriggerable strobe

COUNTERO  Vgg

TMRCLK CLK GATE

QUT p=TC IRQE

Y )

COUNTER 1 Voo

-1 CLK GATE <—|

ouT

CONTROL |

5RO L oaic

WHR

¥

COUNTER 2

- QUT g—» OUT2

Figure 4. Counter/Timer Block Diagram

Counter Description

Each counter in the CTC contains a Control
Register, a Status Register, a 16-bit Counting’
Element (CE), a pair of 8-bit Counter Input
Latches (CIL,CIH),and a pair of 8-hit Counter
Qutput Latches (COL.COH).

CLK GATE |— GATEZ ~

The Control Register stores the mode and
command information used to control the
counter. The Control Register may be loaded
by writing a byte, containing a painter to the
desired counter, to the Write Control Word

. _address (043h). The remairing bits in the

byte contain the mode, the type of command,
and count format information.’

The Status register allows fhe software to
monitor counter condition and read back the
contents of the Control Register.” "

The Counting Element is a loadable 16-bit
synchronous down counter. The CE Is loaded
or decremented on the falling edge of
TMRCLK. The CE contains the maximum
count when a 0 is loaded; which is equivalent
to 65536 in binary operation or 10000 in BCD.
The CE does not stop when it reaches 0. In
Modes 2 and 3 the CE will be reloaded and in
all other modes it will wrap around to FFFF in
binary operation or 9999 in BCD.. .

The CE is indirectly loaded by writing one or
two bytes (optional) to the Counter Input
Latches, which are in turn loaded into the
CE..This allows the CE to be loaded or re-
loaded in one TMRCLK cycle.

The CE is also read indirectly by reading the
contents of the Counter Qutput Latches. COL
and CGOH are transparent latches which can
be read while transparent or latched (see
Latch Counter Command). )

Programming The CTC

After power-up the condition of GTC Control
Registers, counter registers, CE, and the out-
put of all counters is undefined. Each counter
must be programmed before it can be used.

Counters are programmed by writing a Con-
trol Word and then an initial count. The
Control Register of a counter is written by
writing to the Control Word address (see
Figure 5). The Control Word is a write only
location.

23



Address Function

040h Counter 0 Read/Write

041h Counter 1 Read/Write

042h Counter 2 Read/Write _
043h Control Register Write Only

Figure 5. Counter/Timer Address Map

M2-M0—Bits 3-1 determine the counter's
mode during Read/Write Counter Commands
(see Read/Write Counter Command) or se-
lect the counter during a Read-Back Com-
mand (see Read-Back Command). Bits 3-1
become “don’t care” during Latch Counter
Commands.

Control Word—(043H)

F3-F0—Bits 7-4 determine the command o
be performed.

BCD—Bit 0 selects binary coded decimal
counting format during Read/Write Counter
Commands. Note, during Read-Back Com-
mand this bit must be 0.

Read/Write Counter Command

When writing to a counter, two conventions
must be observed:

1—Each counters Control Word must be
written before the initial count is written.

2—Writing the initial count must follow the
format specified in the Control Word (least
significant bvte only, most significant byte
only, or [east significant byte and then most
significant byte).

A new initial count can be written into the

msh Ish counter at any time after programming with-
b7 b6 b5 b4 b3 b2 bl Lo out rewriting the Control Word providing the
programmed format 1s observed.
F3 F2 F1 FO M2 M1 MO BCD
(Write Only Register) During Read/Write Counter Commands M3-
MO are defined as follows:
F3 F2 F1 FO Command
0 0 0 0 Latch Counter ¢ (see Counter Latch Command)
0 1] 0 i Read/Write Counter 0 LSB Only
0 c 1 0 . Read/Write Counter 0 MSBE Only
o] 0 1 1 Read/Write Counter 0 LSEB then MSB _
0 1 0 0 Lateh Counter 1 (see Counter Latch Command)
4 1 0 1 Read/Write Gounter 1 L§B Only
a 1 1 0 Read/Write Counter 1 MSB Only )
[ 1 1 1 Read/Write Counter 1 LSB then bSB
1 0 0 0 Latch Counter 2 (see Counter Latch Command)2
1 0 0 1  Read/Write Counter 2 L3B Only
1 0 1 0 HRead/Write Counter 2 MSB Only
1 0 1 1 Read/Write Counter 2 LSB then MSB
1 1 X X Read-Back Command (see Counter Read-Back Command}

MSB = most signiticant byte
LSB = least significant byte
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M2 M1 MO Function

t] Select Mode 0
Select Mode 1
Select Mode 2
Select Mode 3
Select Mode 4
Select Mode 5

Sl=ixixjolo
- | lwlalo]lo
—_ O == | Of=

Laich Counter Command

When a Latch Counter Command is issued,
the counter's output latches (COL,COH)
fatch the current state of the CE. COL and
COH remain latched until read by the CPU,
ar the counter is reprogrammed. The oufput’
latches then return to a “transparent” con-
dition. In this condition the latches are en-
abled and the contents of the CE may be
read directiy.

Latch Counter Commands may be issued to
more than one counter before reading the
first counter to which the command was
issued. Also, multiple Latch Gounter Com-
- A, mands issued_to the same counter without
" “eading the counter will cause all but the
first command to be ignared.

Read-Back Command

The Read-Back Command allows the user to
check the count value, Mode, and state of the
QUT signal and Null Count Flag of the selec-
ted counter(s).

The format of the Read-Back Command ig:

msb . . Isb
b7 b6 . b5 b4 b3 b2 bl bO
1 1 LC LS C2 Cc1 ¢Co d

. LC—Writing a 0 in bit 5 causes the selected
counter(s) to lateh the state of the CE in
COL ang COH.

LS—Writing a 0 in hit 4 causes the selected
counter(s) to latch the current condition of
it's Control Register, Null Count and Output
into the Staius Regist'er'. The next read of the
Counter ‘will result in the contents of the
Status Heglster bemg read Fee Status
Flead)

C2- CD——Wrmng a1in bit 3 calises’ Counter
3 to latch one or both of the registers speci-

“fied by LC and LS. The same is true for bits

2 and 1 except that they enable Counters 1
and 0 respectively.

Each counter's latches-remaintlétched until
either the latch is_read or the counter is
reprogrammed. =

If LS = [C = 0, stafus will bé réfurned on the
riext read from the counter. The next one or
two reads (depending on whether the coun-
ter is programmed to transfer one or two
bytes) from the counter resu[t in the count

being returnéd. =
Status Byie

msh Ish
b7 b8 b5 b4 b3 b2 b1 bo
OUT NG F1 FO M2 M1 MO BCD

OUT—BIit 7 contains the state of the OUT
signal of the counter -

NC—Bit 6 contains the ¢ondition of the Null
Count Flag. This flag is used to indicate that
the contents of the GE are valid. NC will be
set to a 1 during a write to the Control
Register or the counter. NC is cleared to a 0
whenever the counter is loaded from the
counter input registers.

F1-FO0—Bits 5-4 contain the F1 and FO Com-
mand bits which were written to the Com-
mand Register of the counter during initiali-
zation. This information i3 useful in deter-
mining whether the high byte, the low byte
or both must be iransferred during counter
read/write operations. .
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M2-M0—These hits reflect the mode of the
counter and are interpreied in the same
manner as in Write Command operations.

BCb—Bit 0 indicates the CE Is operatlng in
BCD format.

Counter Operation

Due to the previously stated restrictions in
Counter 6 and Counter 1, Counter 2 will be
used as the example in describing counter
operation, but the description of Mode 0, 2,
3 and 4 is relevant to all counters.

The foliowing terms are defined for describ-
ing CTC operation,

TMRCLK pulse—A rising edge followed by a
falling edge of the TMRCLK.

trigger—The rising edge of the GATE2 input.

counter load—The transfer of the 16-bit
value in CIL and CIH to the CE.

initialized—A Control Word written and the
Counter Input Latches loaded.

Counter 2 operates in one of the following
modes.

Mode 0—|nterrupt on terminal count

Writing the Control Word causes QUT2 to
go low and remain [ow uniil the CE reaches
0, at which time it goes back high and re-
mains high until a new count or Control
Word is written. Counting Is enabled when
GATE2=1. Dlsabllng the count has no efiect
on QUT2.

The CE is loaded with the first TMRCLK
puise after the Control Word and initial count
are loaded. When both CIL and CIH are
written, the CE is loaded after CIH is wriften
{see Write Operations). This TMRCLK puise
does not decrement the count, so for an
initial count of N, OUT2 does not go high
until N+1 TMRCLK pulses after initialization.
Writing a new initial count to the counter
reloads the CE on the next TMRCLK pulse
and counting continues from the new count.

If an initial count is written with GATEZ = 0,
it will stilfi be loaded on the next TMRGLK
puise but counting does not begin until
GATE2 = 1. OUT2 therefore, goes high N
TMRBCLK pulses after GATE2 = 1.

Mode 1—Hardware retriggerable cne-shot

Writing the Control Word causes QUT2 to
go high initfatly. Once initialized the counter
is armed and a trigger causes OUT2 to go
low on the next TMRCLK pulse. OQUTZ2 then
remains low until the counter reaches 0. An
initial count of N results in a one-shot pulse
N TMRCLK cycles long.

Any subsequent triggers while QUT2 is low
cause the CE to be reloaded, extending the
length of the pulse. Writing a new count to
Clt. and CIH will not affect the current one-
shot unless the counter is retriggered.

Mode 2—Rate generator

Mode 2 functions as a divide-by-N counter,
with OUT2 as the carry. Writing the Control
Word during initialization sets QUT2 high,

When the initial count is decremented to 1,
OUT2 goes low on the next TMRCLK pulse,
The following TMRCLK pulse returns OQUT2
high, reloads the CE and the process is
repeated. In Mode 2 the counter continues
counting (if GATE2 = 1) and will generate an

~ OUT2 puise every N TMRCLK cycles. Note

that a count of 1 is liegal In Maode 2.

GATEZ = O disables counting and forces
QUT2 high immediately. A trigger reloads
the the CE on the next TMRCLK pulse. Thus
GATE2 can be used to synchronize the
counter to éxternal events.

Writing a new count while counting does not
affect current operation unless a trigger is
received. Otherwise, the new count will be
loaded at the end of the current counting
cycle.
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Mode 3—Square wave generator

Mode 3 is similar to Mode 2 in every respect
except for the duty cycle of QUT2. OUTZ is
set high initially and remains high for the
first half of the count. When the first half of
the initial count expires, OUT2 goes low for
the remainder of the count.

If the counter is loaded with an even ¢ount,
the duty cycle of OUT2 will be 50% (high =
low = N/2). For odd count values, QUT? is
high one TMRCLK cycle longer than it is
low. Therefore, high = (N+1}/2 and low =
{N-1)/2.

Mode 4—Software triggered strobe

Writing the Control Word causes QUT2 to
go high initially, Expiration of the initial
count causes OUT2 to go low for one
TMRCLK cycle. GATEZ = 0 disables counting
but has no effect on QUTZ. Also, a trigger
will not reload the CE.

The counting sequence is started by writing
the initial count. The CE is loaded on the
TMRCLK pulse after initiatization, The CE
begins decrementing one TMRCLK pulse
fater. OUT2 will go low for one TMRCLK
cycle, (N+1) cycles after the initial count is
written.

- software. R

_ decrementing, OUT2 will go”low for cne

If a new initial count is written during a

counting sequence, it is loaded into the CE

on the next TMRCLK pulse and the se-
quence continues from the new count. This
allows the sequence to be “retrlggerable" by

Mode 5—Hardware triggered strobe

Writing the Control Word causes QUTZ to
go high initiafly. Counting is started by trig-
ger. The expiration of the initial count causes
OUT2 to go low for one TMRCLK cycle._
GATEZ = 0 disables counting.

The CE is loaded on the TMRCLK. pulsé
after a trigger. Since loading the CE inhibits

TMRCLEK cycle, (N+1) TMRGEK cycles after
the tngger

lf a new count is loaded durtng countmg.
the current counting sequence will_not be
affected unless a trigger occurs. A trigger
causes the counter to be reloaded from CIL
and CIH, making the counter “retriggerable”.

b

GATE2 - ' R
In Modes 0, 2,3 and 4 GATEZFS Tevel sensi-

tive and is sampled on the Tsing edge of__
TMRCLK. [n Modes 1, 2, 3and 5the GATEZ ™ _

! ]
Co el

Condition - = =

Mode
Low Rising - ‘High -~ — _;
0 Disables Counting — - Enables Counting 4:
1 — - a) Initiates Counting™ - o F-
b) Resets Qut Pin ~ : - B : ;E_«'-.
- e == -_5 T
2 . a) Disables Counting Initates Counting Enables,Cou_rﬂl?g L=
b} Forces Out Pin ngh . /!
3 a) Disables Countmg Initiates Counting Enables Couu{ ng =T
b) Forces Out Pin High i - ::?4_5‘-_'»:
4 Disables Counting — Enables Couniing =~
5 — Initiates Counting L= [ _ }

Figure 6. Gaie Pin Funciion
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input is rising-edge sensitive. This rising
edge sets an internal flip-flop whose output
is sampled on the next rising edge of
TMRCLK. The flop-flop resets immediately
after being sampled. Note that in Modes 2
and 3 the GATEZ input is both edge and
level sensitive.

PROGRAMMABLE PERIPHERAL INTERFACE
{PPI)

The 82C100 PPl is a subset of the 8255, It has
all the four registers, but it is limited to mode
0 (basic input/cutput}. No handshake is re-
quired when data is read from or written to a
specific port. 1/0 address 60H is referred as
port A, 81H is port B and 62H is port C.

The programming is similar to that of the
8255 PPI, but the external interface is different.
Some of the bits are internal and hardwired
so they cannot be changed.

The input portlon of port A (60H) is for the
keyboard scan code (if an XT-type keyboard
is being used). If a P5/2 type keyboard is
being used (selected by a bit in the configu-
ration registers) Port A (60H) is disabled so
that it may be implemented externally. Port B
(61H} is the control port and port C (62H) is
the status port for varlous system functions
described below. Port 63H is the command/
mode register for these three I/O ports In the
normal operation of the PC/XT, the conirol
word Is programmed to 99H: Port A (60H),
and port C (62H) are inputs, and port B {(61H)
is output.

To Program the PPIL:

1. Select the desired operational modes for
both group A and group B, by selecting
the appropnate combmatron of bits 6:5,
and bit2. . . . -

2. Bit'7 should be 1 {o select the Mode Set
function.

3. Select the grouping of inputs and outputs
(bits Q, 1, 3, and 4)

4, Write the Mode Conir

Single Bit Set/Reset Mode

Any of the hits in port G can be Set/Reset
using a single OUT instruction. To Set/Reset
any Port C bits:

1, Select the bit to be set/reset (bits 3:1).
2. Select bit 0 for set {1) or reset ().

3. ‘Sat bit 7 to 0 to select the Single Bit mode.
4. Write the control word to port 63H.
Parallel Port Bit Definition

Port A (60H) - R (XT Keyboard Mode Only)
R-Keyboard Scan Code

Port B (61H) - W

bit0  TMR2GTSPK - Timer 2 Gate Speaker
Controls the Gate 2 input of the

timer,

0 - Stop count of timer 2. If SPKDATA
bit {bit 1) is set to HIGH then
SPKDATA output (pin 70) will be
HIGH, else it will be LOW.

1 - Enable counting of timer 2.

SPKDATA - Speaker Data

0 - Disable Speaker Data, SPKDATA
output (pin 70) will remain LOW.
1 - Enable Speaker Data.

bit 1

bit 2
bit 3

Reserved
Read High/Low Switches

0 - Low Nibble Switches
1 - High Nibble Switches

FBCKEN, Parity Check Enable.

0 - Enable Parity Check. Default.

1 - Disable Parity Check.
fOCHCKEN, 1/0 Channel Check
Eriable.

0 - Enable I/O Channel Check.

Default.
1 - Disable I/O Channel Check.

bit 4

bit &
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bit 6 KBCLKLO, Keyboard Clock Low.
For XT keyboards conly.
0 - Hold Keyboard Clock Low.
1 - Normal Keyboard Clock.

bit 7 KBEN Keyboard enable/clear. Clear,

port 60 and generate keyboard clear
NMI if port 72, bit 6 is set.

0 - Enable Keyboard.
1 - Clear Keyboard.

Port C (62H) - R

Note: The lower nibble of Port G is used to
read the configuration DIP switches present
in an XT system. The switches are read as
two groups of four. The high group is read
when bit 3 of Port B is high and the low
group is read when bit 3of Port Bis low. Ina
system with the 82C100, these switches do
riot physically exist. They are emulated by a
configuration register. They are provided for
software compatibility only. The values listed
here are those used by IBM in the latest XT,
however they don't actually control anything.
Note that bits 0, 2, 3 and 4 have been redefined
in the Model 25/30. Since these bits are just
values and do not actually control any hard-
ware, a Model 25/30 compatible BICS could
use these bits as they are defined by the
Model 25/30 instead of the XT definitions.

Low Switches

bit 0  Loop on POST

0 - Do not loop on POST

1 - Loop on POST, if any of the
POST routine fails - used for diag-
nostic purposes.

bit 1 Co-Processor Installed

0 - No coprocessor.
1 - Coprocéssor is installed.

bit 2:3 Planar Ram Size. _ -

00 - 256K .
01 - 512K

10 - 576K
11 - 640K

High Switches

bits 0:1 Display Type at Power-up
00 - EGA .
‘01 - CGA 40x25
10 - CGA 80x25
11 - Monochrome 80x25
bits 223 Number of Diskette 7Drives
00 - 1 Drive
- 01 - 2 Drives
10 - 3 Drives
11 -4Drlw_es ~ B
bit 4 Reserved ' .:'_i_.
bit5 . Timer Channe! 2 Out
Status of Timer Channel 2 output.
When this bit does not change status,
timer channel 2 is not working, be-
cause: T
) a. TMR2GTSPK is 'd'isabled and/or
b. channel 2 has not correctly been
programmed.
bit6  I/O Channel Check
0 - 170 CH CK line is inactive.
_1-1/0 CH CK line is active - error
occurred. o
bit7  RAM Parity Check

RAM has occurred

0 - No parity error has occurred.
1 - Parity error on the mother board

Port 63H (R/W) Made Set Defmltuon

bit 7

Mode Select

-(D Sing!e Bit Set/Reset mode-—see

- beiow)

1 - Mode Set Function

bits 6:5.

Maode Selection for Group A
00 - Mode 0

- 1 - Mode 1

1X - Mode 2

bit 4

Port A mode (Group A)

0 - Output
1« Input
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bit 3 Port C Upper Nibble (Graup A)

0 - Output
1 - Input

Group B Mods Select

0-Mode 0 __
1 - Mode 1

Port B (Group B)
0 - Output
1 - Input

bit 2

bit 1

Port A Lower Nibble (Group B)

0 - Quiput
1 - Input

bit 0

Port 63H (R/W) - Single Bit Set/Reset Mode

Mode Sélect

bit 7 .
0 - Single Bit Set/Reset Mode

{1 - Mode Set Function—see above)

Don't Care
Bit Select

Qoo -Bit 0o

001 -Bit 1

010 - Bit 2 T
g11 - Bit 3

100 - Bit 4

101 - Bit 5

ii0-Bit 8

111 - Bit 7

Set/Reset

0 - Reset
1 - Set

bit 6:4
bit 3:1

bit 0

KEYBOARD INTERFACE

The keyboard inferface makes provisions to
bypass the internal logic so a PS/2 siyle
keyboard may be used. Selection is done
through the Internal Configuration Registers.
When this option is selected, Port 60H is
essentially turned off so that it may be imple-
mented externally.

KBDATA and KBCLK are open collector and
are both. input and output when using an XT
keyboard. KBDATA is unused and KBCLK
becomes the |IRQ1 input when the 82C100 is
usad in PS/2 keyboard mode.

In XT Keyboard mode, the interface logic
assembles the serial data from the keyboard
into bytes. Timing and synchronization is
provided by the KBCLK signal, Internaily there
are shift registers clocked by KBCLK.

To Receive Characters:

When a key is depressed or released, the
keyboard controlier sends a scan code. The

- Keyboard logic assembles the incoming serial

data to a byte. Whenever a byte of information
is ready, an IRQ1 is sent to the interrupt

- controller. The IRQ1 interrupt service routine

reads port 60H to get the keyboard scan code

on port 61H, this clears the shift register for
fhe next character.

'MEMORY INTERFACE

The 82C100 has a powerful memoty controller.
it generates the control signals for static and
dynarmic RAMs, and the BIOS ROM.

The DRAM control function has an indepen-
dent DRAM refresh timer that can be pro-
grammed tc generate a refresh rate from 838ng
to 214uS. | also generates all the necessary
timings and controls for_4 banks_of DRAM
arrays, The signals are RAS3-0, CAS, WE,
and the multiplexed addresses MAD-MA9
during refresh and memory accesses. Refresh
and power to the DRAM portion of memory

can be maintalned during SUSPEND made at

nnnnnnn

Control signals for SRAM are multiplexed with
MA addresses. They include chip selects and
write enables. SRAM/DRAM operation is sel-
ected by a bit in the configuration registers.

BOMGCS is used to select the ROM BIOS. It is

Ammmdm o] L mdfvamnn wnmes EANAALL.CCCCT
Jecoaed 10 300iess rangs FOOO0HFFFFFAL
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ROM I[nterface

ROMCS 'is active low for the 64K address
range FO000 to FFFFF, qualified with MEMR.
if power consumption is not a concern,
ROMCS_should be connected to the Output
Enable (OE) of the ROM, and the Chip Enable
(CE) should be tied to ground, If power con-
sumption is of concern, the ROMCS should
be tied to both the Qutput and Chip Enables,
at the expense of slower access time. Two
ROMs would be used in a 16 hit system, and
one ROM would be used in an 8 bit system.

SRAM Interface

The control signals for a typical static RAM
are OE, CE;"and WE. The 82C100 provides
some of these signals and others must be

generated by an external decoder. WEL should.

be connected to the WE inputs of the low/even
bank, and WEH to the high/odd bank. WEH
and WEL should be buffered if more than ten
devices are connected. CS8 and CS8@ are
decoded 64K segment for address 80000H
and 90000H. Assuming 32KxB RAMS are used,

CSB and CS9 can be connected dirgctly to

the GE pins, and the OEs are tied to MEMR.
The other CSs are generated by a 74x138
decoder. Consult the following Static RAM
Subsystem figures for reference.

Dynamic RAM Interface

‘The memory configuration on the system

board is defined in the configuration registers.
Four bits are used to select one of the sixteen
predefined configurations from 128KB to
2.5MB, 8 bit or 16 bit. Connections to the
DRAMs are simplified, because all the contral
and timing ‘signal§ are genérated ted by the
B2C100. The 82C100 generates BAS, CAS,
WE and all addresses. CPU commands dre

" active at the beginning of T2. Memory cycles.

are divided into 3 segments for timing gener-
ation. At 1/3 of T2 RAS Is active, at 2/3 of T2
the DRAM address is multiplexed and WE Is
active (if a write cycle), and CAS is active at
the end of T2 {at beginning of T3). Commands
are inactive at T4, whereas DRAM controls
are inactive at 1/3 of T4 to account for data

~ hold tlme

Address transfatlons for LIM EMS are mterna!

The value in the EMS register is combined
with the lower address bits to make the com-

'plete DF!AM address e

The following table shows the actual address

- bits present on the multiplexed address (MA)

lines for RAS and CAS cycles for 8 and 16 bit
memory modes depending on the type of
memory device used,

& Bit Memory Configuration

MA Oulputs 09 08 07 06 05 D4 03 02 01 00

RAS (All devices) 09 08 07 06 05 04 03 02 01 €0

CAS (84K devices) — — 08 10 15 14 13 12 11 08

CAS (256K devices) — 16 17 10 15 14 13 12 11 09

CAS (1M devices) 18 18 17 10 15 14713 12 11 19

16 Bit Memory Configuration

MA Outputs 09 08 07 06 05 04 03 02 o1 00

RAS (All devices) 00 08 97 06 05 04 03702 01 10
CAS (64K devices) 18 16 09 10 15 14 18 127 11—

CAS (256K devices) 18 16 17 10 15 14 18 12 11—

CAS (1M devices) 1816 17 200 15 14713 12 11 19
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8-BIT SRAM INTERFACE

BANKQ

p— SD-SD0 ‘

- o - [ =
138 =
TS0 TS0 —_
SAE Yo =3
I
sA1s —— At
|
SATY 1 | DF-D0
[ 1
SATE { _ 5A1 Lag
N ™ —
= EMRL 5E
t G1 GZA G2B WEL W
32K
== SRAM
— cs
SEL
SATS ——{Al4
SAld i D7-D0
SA1 —_1ap
- FAEMRH =
WE (WEL) - WEH —
{wet) . |WEL w
AD—4 ] 7
‘I_\ WEH
i‘b‘ B 3208
— — SRAM
MEMR J | MEMRE css cs
.l...-/
SA1S —— A
v |meman
] 2 i D7-D0
]
sa1 —1— a0
WEL —
— W
M R f—
EMRL oE
32KX8
= — SRAM
o &=
$A1s ——]ana
i D00
sa1 — a0
MEMAR &
WEH W

BANKS
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SAME ———1A

SAt1? B

SA1B

16-BIT SRAM INTERFACE

D15-D0
——

_Cso =
CS
SATS — At
!
138 = S5A1 ——40 D7-C0
— ¥ o
o ; MEMR " JgE
I -
| i A
L
o
' | 50 —
Y7 | & —Cs
GZA G2B SA1S ——{ata
:
r
a1 —1tao D15-D8
MEMR ——0E
WEH W
[
I
[}
1
cS9 [of:3] _i"c—s'
SAlS T-|A1¢
1
1
sal — a0 Dr-bo
MEMR —oE
wWEL —]W
©s9 cs
SA15——JA14
]
]
Al Ao D15-D8
MEMR — 35
WEH ——Jw




CHIrFS

Also note that in the foliowing table the device
size refers to the address widih, not neces-
sarily the number of bits per device. For
example, two 256Kx4 DRAMs could be used
instead of eight 256Kx1 devices to give the
same amount of memory. Although the 256Kx4
devices contain 1 megabit, they are connected
and treated in the memory configuration

register as a 256K device.

The following describes which MA lines to
connect to the DRAMSs for both 8 and 16
devices:

For 8 bit configurations:

64K devices Use MAD-7
256K devices Use MAU-8
1M devices Use MAD-9

For 16 bit configurations:

64K Devices Use MA1-8
256K Devices Use MA1T-8
1M Devices Use MAD-9
82C100
PAR -
ADD-AD15
R-PACK
MAD-MAS _El____1
ALS244
BUFFER " A
WE — e —od WE
— 33 — Do-7
Cas AN o TAS D
- 33 _ PARO
RASG AN RASD P
— EVEN
— —
e 4 WE oot BANK
J— —3
RASS a3 o ° PARD
L o BASZ P
—c WE
— D8-15
<} CAS D
33 PART
—AAA- - RAST P
oDD
BANK
—d WE
. De-15
—] CAS
a3 PART
ANA RAS3 P

NOTE: MA0-MAS, WE, CAS, RAS0-RAS3 ARE CAPABLE OF DRIVING UP TO 9 DRAM LOADS
WITHOUT EXTERNAL BUFFER. ASSUMING DRAM by IS 10uA PER LOAD, AND

C; = TpFLOAD
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8-BIT DRAM INTERFACE

82C100 —=i A 0.7
PARD - — 1 WE o=
CAS
ADO-AD? il
| RAS
330 [
MAQ-MAS : C A
244 LA |
we {BUFFER) i A o7
CAS — WE )
330 —
RAS0 AAA, CAS p
330 .
RAS1 AAA RAS
— 330
oK fAS2 ARA,
— — 330 A
BHE RAS3 - . APN . . DO-D7
— WE
CAs P
RAS
A
— no-Dy
—]WE
CAS
HAS

DRAM MODULES
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1/0 Channel Interface

The /O Channel interface has been enhanced
by adding variable I/0 wait state and com-
mand delays to account for slow peripherals
and add-on cards. ADO to AD19 are decoded
to provide various internal device chip selects
while AD10 to AD15 will be used for EMS
page register address. For all internal I/Q
accesses DBEN and DBIN are low, thus the
system bus data buffer is enabled, and the
direction is outward to the 1/0 channel. For
external accesses DBIN is low for 1/0 writes,
and high for I/O reads. The addresses (A1~
A19) are latched by the transparent latches
(74XX373 or equivalent), controlled by the

ALE sngna! An internally latched AQ signal is

used in conjunction with the above. It should

be buffered, but not latched in the transparent
latches. The 82C100 toggles this bit for bus
converslon cycles.

During bus conversion cycles a second set of
commands are generated by the 82C100. First,
the 82C100 toggles AD incrementing the ad-
dress. A second ALE is not generated. 10R,
10OW, MEMR, MEMW, AEN, DEN, DBEN, and
DBIN will be generated accordingly creating

the second cycle.

Configuration Registers

INTERNAL CONFIGURATION/CONTROL
REGISTERS

Selection of the various options in the 82C100
is done through the configuration registers.
There are six Internal registers used to define
the 82C100 configuration. These are accessed
through a pair of 10 ports (22H, and 23H).
The definitions and index addresses of these
are given below,

Accessing the Configuration Regiéiers is a
two step process:

Step 1; Write the index of the configuration
register to 10 port 22H.

Step 2: Followed by a read/write to 10 port
23H.

To minimize accidental writes to these confi-
guration registers, any access to location 23H
must be preceeded by a write to [ocation 22H.

e Sl Yuia DT

task performed after power is turned on, be-
cause it defines how the 82C100 interfaces to
the rest of the system. For example, it selects
the memory size, bus size and timing options
of the commands. The configuration values
can be stored in external batery-backed-up
SRAM such as in the 82C806 CHIPSpak.
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Internal Configuration Registers Definition

Index 40H: R/W -

Clock/Mode Size.

CLKSEL - Clock Select

ot 7
0 = Slow Clock (4.77MHZ), Default,
1 = Fast Clock {(Max=10MHZ)

bit 6: . DC - Processor Clock duty cycle
0 = 33% duty cycle (8088/86). Default.
1 = 50% duty cycle (V20/V30)

bits 5-3: Reserved.

bit 2: 2C - Two Clocks. Two clocks are

present.

P o ¥ | I

- One ciock. 477z omy Defauit.

1 - Two clocks. A second clock is at )

the POSC input.

This bit must be set before the clock source
can be switched to run at a higher speed.

DS - DMA Clock Select

bit 1:
0 - Use system clock for DMA,
1 - Use system clock divided by 2
for DMA. .
bit &: 16 - 16 bit memory/tO

Enables the bus conversion logic. It implies
that an 8086 (or V30) processor with 16 bit
hus is installed. .

(0 - 8 bit mode.
1 - 16 bit mode. Default.

If the 82C100 is used with an 88/V20 then the
BIOS must reset this bit immediately.

Index 41H:R/W - System Configuration

bit 7: MT - Memory Type.
0 - DRAM. Default.
1 - SRAM. o
bit 6: SR - Software Reset.

0 - Disable Software Reset Function.
Default.
1 - Enahie Software Reset Function

bit 5:

- high at power down.

SH - SRAM Control HIGH
0 - SRAM control _outpuis forced

- low at power down.

1 - BRAM control outputs forced

bit 4:

Reserved.

bit 3:

CD - Co_mmand Delay

- @ - Normal command timing, Defauit,

Commands are asserted during T2.
1-Delay command by 1 cycle.

Comimatids are assérfed during T3
instead of T2 to allow additional
time for adapters to decode their
address. The commatidis actually
shortened by 1 cycle. An additional
wait state should be specified to

.maintain the normal ommand width.

bit 2

8M - System Merm“:_'fy Timing

0'~ Normal wait states.

System memary timing a8controlied
by other configuration register bits,

_Default setting. =
"~ 1 - Reduced wait states.

The number of wait states is forced
System memor'jl_té defined as
memory in the (-840 range and
EMS address space thatis sontrolled
by the 82C100. When thd%ommand
delay bit Is set and @1 additional
wait state has been_ Specified to
mainfain command Width, this bit
should ‘also be sef™ keep system
memory timing the same,

bit 1:

Reserved

bit O

“EP -~ Enable Parl‘ty
0 - Enable parity checkiogic. Default,

1 - Disable parity cl¥ck logic.

F‘. | ||”‘“ a
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Index 42H:R/W - Configuration Valid

bits 7-1: Reserved

bit 0:  VC - Valld Configuration

- Invalid configuration. When the
B82C100 is powered up for the first
time, this bit is 0, indicating that the
configuration data in the configura-
tion registers is invalid and should
be set accordingly. It is also reset
to O whenever PS goes low for a
minimum of 20 ns, regardless of
Vdd status.

1 - Valid Configuration. This bit is
set to a 1 by the configuration rou-
tine after it has successfully set the
configuration registers. This bit will
remain a 1 as long as power remains
connected to the 82G100, or unless
PS goes low for longer than 20 ns.

Index 43H:R/W - DIP Switch Emulation

Used to emulate the configuration DIP
switches in an XT system. Default is 30H (1
floppy, monochrome display, 256KB, no BO87).
This register is provided for software compa-
tibility only and does not actually contrgl any
devices. The exception 1s bit 1, that tells the
82C100 whether or not a co-processor is pre-

sent. The state of this bit tells the 82C100
whisk BOVET Iina tn e Tha RIOS shauld

FOULI TOu/ RS T AU Wol. IR DS Snidaald

scan the devices present at power-up (if the
battery-backed-up S8RAM that holds the config-
urations is determined to _be invalid or not
present) and set this register accordingly.

bits 7:6: Number of disketté drives installed '

00 - 1 Floppy disk installed

01 - 2 Floppy disks installed
10 - 3 Floppy disks installed
11 - 4 Floppy Disks installed

bits 5:4: Display type

00 - EGA

01 - CGA 40 x 25

10 - CGA 80 x 25

11 - Monochrome 80 x 25 i}

bits 3:22 RAM size on system board

- 00 - 256KB

. 01-512KB
10 - 576KB
11 - 640KB

8087 Numeric coprocessor installed

- 0 - Not installed
1 - Installed

bit 1.

bit O: Loop on POST (for manufactur‘iﬁg

fest)

0 - Do not loop on POST
1 - Loop on POST

Indoy AW B/W .

e S 4 M o 1

Register, Byte 0

Index 45H: R/W - Substitute NMI Vector
Register, Byte 1
Index 46H: R/W - Substitute NMI Vector
Register, Byte 2
Index 47H: R/W - Substituie NMI Vector

Register, Byte 3

These four registers store the NMI vector that
Is substituted whenever an NMI is performed.
This prevents modification of the NMI vector
except under control of the BIOS.

Index 48H: R/W - Refresh Timer Counter

The 82C100 provides a programmable refresh
counter which allows usage of slow refresh
P ARMe Eackh valig is a rnn!hnln of 838 ns

LAriAVig. _ealild vaws

(14.31818 Mhz divided by 12). A value of 00H
is invalid, because the counter will never start.
Therefore the minimum allowable value Is
01H for 838 ns, and the maximum value is
FFH for 214 ps.

Index 49H: R/W - Wait State Select, Relresh
Enable, and Keyboard Type

There are separate wait settings for 1/0,
memory, and DMA. The minimum number of
wait states for /O and DMA cycles s one,
and the minimum for memory accesses is
zero. The maximum for {/O and OMA is four,
and three for memory. The refresh counter
can be dasabled by clearing bit 1. Bit 0 selects
the type of ‘keyboard to be used. When a
PS/2 Model 25/30 keyboard is selected the
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KBDATA output will be disabled, the KBCLK Index 4AH: Reserved
pin will become the IRQ1 input and port 60H . . : -
will ot be enabled allowing it to exist exter- Index 4BH: R/W - Sleep/Memory Configuration
nally. -
. hit 7: SL - Sleep mode enable,

bit 7-6: MWS - Memory Wait State - Sleep Function Disabled. Default.

00 - 0 Wait States. Default. . . .1- Sleep Funciion Enabled

N4 d LAM~dL EDL_1. —

Wt wvalt oldle. . . - ' I Tk

10 - 2 Wait States. bit & 8N - Substitute NMI Vector.

11 - 3 Wait States. The CPU attempts fo read from
bit 5-4: - IOWS - I/O Wait State ) logations 00008:0000BH when an

00 - 1 Wait State. Default.
01 - 2 Wait States.
10 < 3 Wait States.
11 - 4 Wait States.

bit 3-2:.

DMAWS - DMA Wait State

00 - 1 Wait State. Default.
01 - 2 Wait States.
10 - 3 Wait States.
11 - 4 Wait States.

REFEN - Refresh Enable

bit 1:
0.- Disable Refresh Counter. Default
1 - Enable Hefres‘hicountrer._.

bit &:  PS2KB - PS/2 Type Keyboard.

0 - XT compatible keyboard type.

Default.

1~ PS/2 type keyboard.

NWMI interrupt acknowledge sequence

is performed. I this bit enabled, then

- - . .-——--the 82C100 substitutes the NMI

vector stored in CREG<44:47H>> for

the vector stored in memory,

0 - Disabled. Default.
1-Enabled.

bit 5:  SP - Suspend.

0 - Disabled. Default..
.-1.- Enabled. =

bits 4 DS - DMA Slesp Enable,

When high, this bit will stop the
---- clock from being applied to the DMA

circyit while the system is “sleeping”,
. - thus reducing power cdnsumptiorn.
This bit does not affect operation it
the sleep function ™ not enabled.

0 - Disabled. Defadlt_
1 - Enabled. No DMA clock during
sleep. - 7

bits 3:0: MemqryﬁngtigggEt’[qn;

Four bits are used t0Sdkcify one of
16 predetined 8 or 16 bif confrgura-
tions from 128KB fo 25MB.
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8 bit wide Configurations

Value Bo B1 B2 B3 Sys EM Total
0] - — — - — —_— -0K

1 64K 64K - _— 128K _ 128K
2 64K — 256K - 320K - 320K
3 G41K 64K 256K — 384K — - 384K
4 64K 64K 256K 256K 840K - 640K
5 286K L — - - 256K - 256K
i] 256K 256K — — 512K TT— 512K
7 256K 256K 288K —_ 640K 128K 788K
8 256K 256K 256K 256K 640K 384K 1024K
2 256K 256K 256K 256K 512K 512K 1024K
A — — i —_ 840K 384K 1024K
B INVALID

c 256K 256K ™ - 640K 896K 1536K
D — — 1M ™ 640K 1408K 2048K
E INV ALID

F 256K 256K ™ ™ 640K 1920K 2560K

16 bit wide Configurations

Value B0 81 82 B3 Sys EM Total
0 — — — — — —_ - 0K

1 64K B4K — _ 128K - 128K
2 INVALID

3 INV ALID

4 64K 64K 256K 256K 640K — 640K
5 INVALID

6 256K 256K — —_ 512K — 512K
7 - - I MV ALI!D

8 256K 256K 256K 256K 840K 384K 1024K
g 256K 256K 258K 256K 512K 512K 1024K
A I NV ALITD -

B I NV ALID

C INVALID

9] _ — - 1M 1M 640K 1408K 2048K
E INVALID

F 256K 256K 1M ™ 2560K

640K 1920K

Memory Configuration Options

The first column (s the value that should be
set in the memory configuration field. The
next four columns specify the type of device
used for the respective bank. The next two
columns summarize the amount of memory
availahie for system or EMS. The last column

indicates the total amount of planar memory.
Note: Only configurations with pairs of banks
with identical devices are valid for 16 bit
systems. This is because in 16 bit mode, B0
and B1 become a single 16 bit bank with the
low order byte in BO and the high order byte
in B1. The same thing happens with B2 and
B3.
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Index 4CH: A/W - EMS Contiguration Register
hit 7:4: Expanded Memory 10 port address.

These bits define the single IO address port
through which the EMS page registers are
accessed. Bits 1514 of the 10 address are
used to select which of the four page registers
is being accessed.

Caution: Values that are (R)eserved should
not be used, they may cause conflicts with
other devices.

Value 10 Address Value 10 Address
oH 208H 8H 288H (R)
1H 218H aH 298H (R}
2H 228H (R) AH 2A8H

3H 2384 (R) BH 2B8H

4H 248H (R) CH 2C8H (R)
5H 258H PH 2D8H (R}
6H 268H EH 2E8H

TH 278H (R} H 2FgH (R)

bits 3:0: Expanded Memory Base Address

This Base Address specifies the starting ad-
dress of the first 16K byte page that expanded
memory is accessible at. Up to 3 more pages
can be made accessible starting at successive
16K blocks.

Base Base
Value Address Value Address
OH CO000H 5H D4000H
H C4000H 6H D800oH
2H CB8000H 7H DCO00H
3H CCO00H 8H EGGOCH
4H DooaoH - 9-FH Reserved

4DH: Reserved
4EH: Reserved
4FH: Reserved

ADDITIONAL 1/0 REGISTERS

There are several extra registers needed for
the enhanced features of the 82C100 such as
power management. These are 1/0 registers
located in Planar I/O Map (below 100H), and
are extensions of the standard PC architecture.

72H - R/W - NMI Control

bit 7

Reserved

bit 6

Enable Keyboard Clear NMI

This bit ig used when the system
has besn put to sleep, waiting for a
keyboard entry. It will generate NMI
when port 61, bit 7 is enabled.

0 - Disable Keyboard Clear NMI.
Default.

bit 5

1 - Enable Keyboard Ciear NMI
Enable Suspend N

Setting this bit to Q inhibits NMis
‘generated by a system POWER OFF.
If the power is turned off with this

bit reset to 0, and ihe state of the,

systerh Is nat saved, The application
canriot resume after e next power
onsEguence. T =

0 - Disable Suspend NMi. Defauit.

- 1.-_Enable Suspend NM)

bit 4

Enable Keyboard Data NMi

If the bit is set to 1, an NMI will be
generated when there is a pulse on
KBDATA pin. This feature is used
with sleep mode, to wake the system

on each keystroke. (Only on XT

keyboards)

"0 - Disable Keyboard Data NI,
Default.
1 - Enable Keyboatd_'D'ata NMI

bit 3

Enable RTC Nl

0 - Disable RTC . NMI . Default,
1- Enabie BTG NM

+82C100 will generate’ an_NM!, if this
bit is set to 1, and the RTCNM! input
is high, to wake the system through
an RTC functlon suc'ﬁ as alarm
mode. ~
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bit 2 Sleep Clock ON/OFF bit 3 Suspend NMI
0 - Sleep Clock ON. Default. Suspend NMI bit is set to 1 when
1 - Sleep Clock OFF. all of the following conditlons are
When this bit is set to 1, SLPCLK -met:
output of the 82C100 (pin 82) will 1. NMI Eﬂable is set (port AxH bit 7
be inactive (stays LOW) after a HALT is 1),
instruction Is executed. 2. PWRNMI input {pin 5) is high,
bit 1 FDGC Power Controt 3. Index 4BH, bit 5 is figh.
0 - Disable FDC Power. Default. This bit remains set until PWRNMI
1 - Enable FDC Power is LOW or NMI Enabled is reset.
Setting this bit to 1 will set the bit 2 RTCNMI
FDCOFF output t9 hlgh' lts usage The RTCNMI bit is set to 1 when
is to turn off peripherals such as . .
the FDC to lower power consump- NMI is Enabled (port AxH bit 7 ig
tion 1), and the RTCNMI input (pin 27}
: . is high. It remains set unti! either is
bit 0 Reserved reset.
bit 1 Reserved
7EH - R/W - NMI Status, indicates the source bit0  Keyboard Data

of NML.

When an NM! is generated software needs to
know what the source is in order to process
the correct NMI service routine, The source
of the NMI is latched into this register. The
NMI generated o the processor is an ORed
conditon of any of the NMI Status register

bits.

bit 7
blt 6

Reserved

IOCHCK, /0 Channel Check (pin
72) status.

When this bit is set to 1, the
JTOCHCHK input (pin 72) is LOW
indicating a parity or other error
indication on memory or devices on
the I/O channel.

PERR, Syétem memary parity error.

bit 5

This bit is set to 1 when there is a
parity error In _the planar system
memory. During a memory read
cycle, PART (pin 92), and PARO {pin
93) bits are compared with the cal-
culated parity. If they do not agree,
an NM! will be generated (if NMI's
are enabled), and this bit will be set.

bit 4

Keyboard Clear

7FH - R/W - Power Control and Resebl

bit 7

Lov\;'Batrtery (suggésfed Jsége}

0- éattery is fine
1 - Battery is low

bit 6 -

. External Power (suggested usage)

0 - No External Power

1 - Other external power than Power
Supply

bit 5:4

Reserved

bit 3

- When this bit s set,

" Software Controlled Reset '

0 - Inactive
1 - Asserts System Reset

Ty =

me AacoEl
output (pin 81) will be active for a
-minimum of four clock pulses. Bit 6
of configuration register 41H must
be set high for this functlon to work.

bit 2

Reserued
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hit 1
Suspend NMI.
Sefting this bit to 1 causes a Sus-
pend NMI to be generated that will
cause a power off sequence (handled
by software and external hardware).
This bit should be Set/Reset through

OIS Hirmmbine anll FIMT 421
LAQ TUTLLUT Lall (1IN 19T ).

Request POWER OFF. Generates

bit 0 Reserved

AxH - W - NMI Control (x = 0 through FH)
bit 7 NMI1 Enable

0 - Disable all NMis.

1 - Enable afl Niiis. Defauit.
Resetting this bit to 0 masks off the
NMI signal to the CPU. But an NMi
can be recugnized through software,
because the source of the NMI is
stored in the above NM! status
register.

Lt oy [ PP
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Enhanced Operating Modes
EXPANDED MEMORY SYSTEM

The Lotus/Intel/Microsoft Expanded Memory
Specification is a functional definition of bank
switched memory expansion modules and
driver programs. EMS aliows up to 8MB of
expansion memeory viewed as 16KB logical
pages. One to four pages are available to the
application software, and they can be conti-
guous to 64KB.

Expanded memory should not be confused
with Extended memory. Extended memory is
memaory “at physical addresses above 1MB
while expanded memory is bank-switched and
addressed below 1MB. Extended memory
applies to systems with CPUs that can address
physical memory larger than 1 MB, such as
the 80286 or 80386.

The LIM EMS allows application software to

access to memory greater than the normal

640K limit in PC and XT architecture machines.
A page mapping scheme is managed by an
EMS software driver. At any time up to 4

pages of successive 16KB are made accessible
through various windows located from CQ000H
to EFFFFH. There are two registers in the
internal Configuration Register, EMIO (Ex-
panded Memory [Q port address) and EMBA
(Expanded Memory Base Address). EMBA
specifies the starting memory address for the
first 16KB page, and EMIO defines the /O
port address for the page register. Bits 15:14
of this address are used to select which of
the four page registers are being accessed.
The 1/Q address of the page register issetin
ICR 4CH.

Currently there are several varieties of Ex-
panded Memory Specifications. The 82C100
supports the LIM EMS version 4.0.

SOFTWARE CONSIDERATIONS

The EMS installable driver, the EMM (Ex-
panded Memory Manager)}, provides the hard-
ware independent interface to the application
software The application ’ communicates

MSDOS mterventlon

For more information please refer to:

The Lotus/Intel/Microsoft Expanded Memory
Specification, Version 4.0. It is available by
calllng Intel at 800-538-3373.

EMS Comiguratlon definition:

bit.74 EMIO

oH _ x208H

1H x218H+

2H x228H (R)
3H . x238H (R)
4H x248H (R)
BH . X258H

BH x268H
™ . x278H (R)
8H . x2B8H (R)
9H - x208H (R)
AH X2A8H
BH x2B8H
CH x2C8H (R)
DH x2D8H (R)
EH XZESH
FH X2F8H (R)
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Where x = 0, 4, 8 or CH to select
one of the four EMS page registers.
This upper nibble must be sent cor-
rectly by the IO instruction, but is
not used in the actual decode of the
I/0 port. Note that those ports
marked with an (R} should not be
used because of potential address

conflicts.

30 EMBA
oM CO00GH
1H C4000H
oH CBOOOM
3H CCO00H
4H DO0OOH
5M D4000H
BH D800OH
7H DCO0OH
8H E000QH

9H:FH Reserved

To access EMS memory:

1. Select starting memory address through
the ICR, i.e.
a. Write lndex 4CH to port 22H
b. Select EMBA to be used (low nibble)
¢. Select EMIO to be used (high nibble)
d. Write EMBA and EMIC (as a byte) to
port 23H.

2. Write the four EMS page registers. The
address is determined by EMIO plus the
highest 2 bits (bit 15:14) of the I/O port
address to select which of the four registers
being accessed. Each byte in the page
register selects a 18KB block of EMS
memory.

3. The EMS memory is then accessed through
the window selected above (EMBA). The
size of the window is 84KB. The four 16KB
pages are located within the window ac-
cording to the following table:

Page Register Address

e] Window base

1 Window base + 8000H"
2 Window base + 4000H*
3 Window base + CO00H

* Ngte that these are not in order.

The bit assignment of the page registers Is
as per the LIM specification. The MSB

{Most Significant Bit) is the enable bit for
accessing the expanded memory. Setting
that bit allows Software to access expanded
memory. The rest of the bits are used for
selecting any 0of the available 16KB pages.
The maximum value of the page register
would depend on how much memory is

- available for EMS.

Faor example in 1 MB system, upper 384KE
can be addressed as expanded memaory.
In this case the valid page register values
in order to access the expanded memory
would be 80H through 97H, as there are
18H pages available for expanded memory.

POWER MANAGEMENT

The 82C100 implements power management
features that reduca power consumption and
prolong battery life for lap-top type systems.
The BIOS needs to be extended to support
the additional hardware. The power ranage-
ment features are:

A, Sleep Mode

When slegp mode is entered, the system clock
is stopped when waiting for an external event
to occur, such as a keyboard/fioppy busy
condition.

B. Suspend/Resume Mode

Suspend/Resume mode is a system optidon
that enables a user to turn off (Suspend) the
system and save the current application. When
power is turned on, the application is resumed,

Extra circultry is needed to allow power to be
turned off under program control and to pre-
vent power from being turned OFF directly
from the QN/OFF switch.

Sleep Mode

The sleep function is used to stop the system
clocks when an application is waiting for an
external event such as an input from the
keyboard or an 10 operation. This mode Is
used to reduce power consumption and ex-
tend battery life. When the system is In sleep




CHIPS

mode, interrupts are processed as normal.
After each interrupt is serviced, control is
returned to the sleep function to find out if
the specified event has occurred. If it has,
control is returned to the application; other-
wise sleep mode is reentered.

There aretwo System Clocks available from
the 82C100. SYSCLK Is a free running clock,
SBLPCLK is BYSCLK that can be turned OFF
through software. SLPCLK should be used
by the processor, coprocessor, and any other
static peripherals that consume less power
when the clock is not present and can be
recovered by reissuing the clock.

The FDCOFF, fFlnnnu Disk f“nph-o”er OFF)
output (pin 28) wull be forced HIGH when
SLEEP is invoked. The purpose is 1o turn off
the FBC and other peripherals, so power
consumption will be minimized, FDGOFF

should be connected to the chip enahle of

the peripherals. Most chip enables are active

low, so FDCOFF can be connected directly.

The internal DMACLK is normaily off when in
SLEEP, but it can be selected to be on by
setting a bit in the ICR. In SLEEP mode, the
rest of the ¢ircuitry inside the 82C100 is still
active. The 82C100.is still functional but DMA
requests {including refresh) will be lost be-
cause the processor is not being clocked.
The current version of the part does not wake
up the CPU in response to a DMA (refresh)
request. This implies that a system using sleep
mode would use static RAMs. If DRAMs need
to be refreshed during sleep mode, an exter-
nal circuit to perform this function must be
added. . S

The application can invoke sleep mode through
the system services function call (interrupt
15). The BIOS automatically invokes sleep

mode for device busy conditions or when

waiting for input from the keyboard.

The mechanism of SLEEP mode is as foliows:

1. SLEEP mode must be enabled by settmg
bit 7 of ICR 4BH to 1.

2. Enable the NMI Control (default |/Q Ad-
dress 72H)

3. Application software requests SLEEP by
passing a SLEEP parameter, and issues
INT15 to BIOS.

4. The BIOS then does its housekeeping,
saving all the necessary parameters and
registers for it to return properly. Then it
activates the sleep command by setting
bit 2 of port 72H (NMI Gontrol Register),
As soon as this bit is written, FDCOFF
(pin 28) becomes active to disable the
FDC. The 82CT00 then waits for a HALT
instruction before turning off SLPGLK, to
allow software to finish executmg any fur-
ther code.

Ta recover from sleep mode:

1. An external device Issues an NMI or IRQ.
The 82C100 turns SLPCLK on whenever it
sees an interrupt request, Whether it ig an
IRCGY or a NMI.

2. The BIOS retrieves the machine states
and resumes the previous application,

System Suspend (Power Off)

When PWRGOOD is inactive JLOW), the
system is in power down miode. All of the
clocks are at DC, Input lings are at tristate
and output lines are at either tristate or LOW,
Power can be turned off by throwmg a real
power ON/OFF switch, or done 'mrough soft-
ware. The system suspend fedture allows a
controlled power-off sequerice. Power is not
shut off immediately—the system goes through
a power-down sequence teforehand. The
purpose is to save the machlne states, so that
it can resume operation as normal when power
isturned on. . _ -

When t;;e user presses the péWer switch to
OFF or when an ‘application requests a system
POWER-OFF through a BID3 call {INT 15),

- the BIOS suspend functiorisaves the neces-

sary system mformatlon ina non~volat|le RAM

_ area. . I

System Resume (Power On) T
When the power-on sequerrce is started in
activated. POST checks to see if the Suspend

mode is enabled. If so, it does a modified
reset. If it passed the diagnostics successhully,
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then the information saved during the SUS-
PEND sequence is restored and a return from
the NMI is executed. This causes the program
that was executing when SUSPEND mode
was invoked to resume execution. |

CLOCK GENERATION AND SWITCHING

The 82C100 supports two clock speeds for
the CPU and system bus: 4.77 MHz, and 1/3
of the POSC frequency. It also supports two
duty cycles: 33% and 50% to support 808X
and NEC's V20/V30 CPUs. Clock switching is
synchronized, based on an edge detector that
holds the clock low while switching from one
clock to the other eliminating any short clock
pulses.

On power up the defaults are:

477 MHz system clock (210 ns clock cycle)
33% duty cycle for CPU clock

To switch clock speed or duty cycle the following
sequence should be followed:

1. Set the desired number of wait states for
memory, /O and DMA, and command
delay to guarantee setup and hold time
for the new bus speed. Write these values
to the appropriate ICR (please refer to
Internal Configuration Register section).

2. Switch the clock by writing to ICR 40H.

I/0 CHANNEL T!MING CONTROL

/0 channel timing can be manipulated by set-
ting the appropriate number of wait states, and
setling command delay ON/OFF. Adding wait
states makes the cycles longer and provides
more data setup time. The wait state logic
adds Tw's between T3 and the last cycle (T4).
On the other hand, delaying the command
gives more time for address setup. If command
delay is enabled, the commands UOH TOW,
MEMR, and MEMW) are delayed by one clock
cycle and become active at T3 instead of T2,
Therefore the time between address valid to
command active is 1 cycle longer than normal
cycles, allowing more time for external devices
to decode the address. Command delay is
applicable for both 1/0 and memory Gycles.
By setting ICR 41H bit 3 to 1, commands are
delayed by 1 cycle. Default is normal, no
dalays.

DATA CONVERSION

Since the 82C100 can operate with 16 bit
processors {8086 or V30}, & 16 bit multiplexed
data bus must be supported. The 82C100 will

- control and perform data conversion between

the 16 bit processor data and the 8 bit 10
channel.

The effect of bus conversions are:

1. A 16 bit processor read is converted to

two B bit 1O channel reads.

2. A 16 bit processor write is converted to

two 8 bit 10 channel writes.

The 82C100 recognlzes the need for bus
conversion cycles when the following three

conditions are met:
1. BHE is LOW.
2. AD is LOW.

3. External cycles. 82C100 determines internal
or external cycles by decoding the address
and status information. The cycles re-
quiring bus conversion are: Any memeory
access to a location not in the pianar RAM
or ROM and I/O cycles to locations not
internaf to the 82C100.

The cross over is done internally. The 82C100
provides the signals to control the enables
and directions of the external buffers. Refer
to the conversion cycle timing on the next
pages.

16 bit CPU write to 8 bit device sequence:

1, The §2C100Q issues NOT-READY (READY
is low) to the CPU when it recognizes any
bus conversion cycles.

2. CPU transfers 16 bit data to the 820100

3. 82C100 allows the low byte to go through
by setting PBEN LOW and PBIN HIGH.

4. The low byte is transfered directly to the
17O channel. DBEN is set LOW to enable
the I/O channel data buifer.

5. After low byte transfer, 82C100 toggles AQ
to HMIGH, sending the odd address to the
1/Q channel.
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The high byte is transfered to the low byte
internat to the 82C100. The write command
is generated and a wait state is added if
programmed to do so. The second (high)
byte is transfered.

of transfer.

. AEADY is set to HIGH, indicating the end

16 bit CPU read from 8 bit device sequence:
82C100 issues NOT-READY to CPU. .
A0 is set LOW.

The 82C100 generates a read command
reads the low byte external data into

1.
2.
3.

and

Y.
L

o

s]]}

tam
uva

o ad

SYSCLK ]
ALE

HOW, MEMW

AD

Boains banpdim
1w UylLe.

T1IT2|T3[T4

1

LM o rrir

4, AQ is toggled HIGH.

75. A segond read command is generated.

6. The 82C100 transfers the low byle into
high byte internally.

7. The 82C100 changes READY to HIGH in-

dicating the end of transfer.

T [ T2 |Ta | Ta

T L [ T

|15

READY

—

| ———EVEN BYTE——|~4————0DD BYTE—=

Write Conversion Cycle
(0 Memory Wait States)
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[OW, MEMW

AQ

T | T | T3 | Ts T [ T2 | T | Tw |Ta

READY

| e = EVEN BY TE = [t O DD BYTE—————B

Read Conversion Cycle

{0 Memory Wait States)

Address Mapping
10 MAP
Address R/W Description
DMA Cantrollar
000H R/W DMA Channel O current address
001H R/W DMA Channe! 0 current word count
002H R/W DMA Channel 1 current address
003H - R/W DMA Channel 1 current word count
004H R/W DMA Channel 2 ¢urrent address
005H R/W DMA Channel 2 current word count
006H R/wW DMA Channel 3 current address
ooTH RN DMA Channel 3 current word count
008H w DMA Command Register

R DMA Status Register
00SH W DMA Request Register
00AH w DMA, Single Bit Mask Register
00BH w DMA Mode Register
O0CH w DMA Clear Byte Pointer
O0ODH W DMA Master Clear
OOEH w Clear Mask Register
OOFH w DMA Write All Mask Register Bit
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interrupt Controller

020H INTC ICW1

INTC OCW2

INTC OCW3

INTC Interrupt Request Register (Igr)
INTC In-Service Register (ISR)

INTC Polling Data Byte

INTC ICW2

INTC 1CW4

INTC QCWs ~

INTC Interrupt Mask Register (IMR)

0214

DESSESDIDSS S

lniemal-EonﬁguratIon Registers o L .

g22H = R/W Internal Configuration Index Register —_

023H _ . R/W Internal Configuration Data Register -
Index Description
40H R/W Clock/Mode -
41+ R/W System Configuration
42H R/W Configuration Valid —
434 R/W PC/XT DIP Switch Emulatlon i
444 R/W MM Vectar Byte 0 (LSB) ::_z
45H R/W NMI Vector Byte 1 _.
46H R/W NMI Vector Byte 2 =
47H R/W NMI Vector Byte 3 (MSB) —
48H R/W Refresh Counter -
48H RW Wait, Refresh, Keyboard - .
4AH —_ Resetved ’ T
4BH R/W Memory Configuration 1
4CH R/W EMS Control . A
4D:4FH — _ Reserved _ - .

Timer/Counter Registers ) o e

040H R/W Timer 0 Count Load/Read o

041H R/W Timer 1 Count Load/Read _

042H R/W Timer 2 Count Load/Read T .

043H R/W Timer Control Word ' -

PPI Registers L . .

060H R/W Parallel Port A

051H RW Parallel Port B i R

0s2H - Rw Parallel Port C

Additional I/O Registers

orzH R/W NMI Control

Q7EH R/W _NMI Status -

O7TFH R/W Power Control

0AxH R/W NI Mask

0CxH R/W Reserved

OExH RAW Reserved

Note: x = D-FH -




DMA Page Registers

DMA Ghannel 0 Page Register

DMA Channel 1 Page Register
DMA Channe! 2 Page Register

DMA Channel 3 Page Register

080H w
081H w
082H W
083H w
EMS Page Reglsters
x208H R/W
xZ18H RAW
x228H (R} R/W
x238H (R) R/W
x248H (R) R/W
x258H R/W
x268H R/W
x278H (R} R/W
x288H (R) R/W
x298H (R) R/W
X2A8H RwW
Xx288H R/W
x2C8H (R) R/W
x2D8H (R) R/W
x2E8H R/W
x2F8H (R) R/W
MNotes:

1. x = OH, 4H, 8H, or CH

2. {R) are reserved and should not be used to avoid conflicts with other devices.
3. Only ane of these registars will exist at one time. The actual address used is programmable.

EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Hegister
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Register
EMS Page Reglster
EMS Page Register
EMS Page Register

Memory Map

00000-9FFFFH
COC00-EFFFFH
FOO00-FFFFFH

RAW

R/W
R

RAM
EMS
ROM

82C100 Ahsolute Maximum Ratings

Parameter Symbol Max. Units
Supply Voltage Veo 55 A
Input Voitage ) v, ) 55 v
Output Voltage Vo | - 55 vV
Operating' Tempérétilre Top 85 = °C
Storage Temperature Tsra 1257 T eC

Note: Permanent device damage may occur if Absolute Mammum Ratmgs are exceeded Functlonal operatnon
should be restricted to the conditions described under Operating Conditions.
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82C100 Operating Conditions

Parameter Symbol Min. Max.

Supply Voltage Veo - - 4;15‘7 5.25 y,,,i_ L
Ambient Temperature Ta e .70 °C
Capacitance (T, = 25°C, Vg = GND = 0V)

Sym Parameter Min, Max. Units Test Conditions

Cw  Input Capacitance — 10 _PF  SYSCLK =05MHz
Cout __ Output Capacitance — 20 . pF ‘Returned to Ves
Cyo /O Capacitance — 20 pf Unmeasured pins

DC Characteristics (T, = 25°C, Vg = 5V + 5%)

Sym Parameter Min, Max. Units Test Conditions
Vi Input Low Voltage -0.5 0.8 v L

Vik Input High Voltage 2.0 Veot05 V. L
VoL Output Low Voltage — oo 04V o =40mA (1)
Vou Output High Voltage 24 = OV loy=-40mA (2)
VoL Clock Output Low 04 Vv -~ lgr =_4,'0mAﬂ -
Von  Clock Output High 39 V. loy=-40mA

" Input Leakage Current 0 20 pA . Vi=VggtoOV .
loL Output Leakage Current 10 20 HA T Vg '=Vog to 0.45V
lco Vee Supply Current — ..3%  mA  POSC=30MHz
lstay  Standby Current — ... 180 pA ~ POSC =BG

Notes: - . T

1.l = 12mA for RASN, ADO-ADY, [, = 24mA for KBCLK, KBDATA,

2. lg = -24mA for RASn, ADO-AD7.

82C100 AC Characteristics (T, = 0-70°C, Ve = 5V £5%)

Symbol Parameter Min Max Units
Reset Signals _

t1 Vo Valid to PWRGOOD Active T . ms

t2 PWRGOOD to SYSRST Inactive 200 .ms

13 RESET Active from PWRGOOD 0 B _ns

4 RESET inactive from CLK 10 Tc/3 ns B
15 PWRGOOD 1o PS Inactive 10 - 4
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82C100 AC Characteristics (Continued)

Symbol Parameter Min Max Units
Clock Signals

0 CX1, POSC Cycie Time 34 “hs

t11 CX1, POSG Rise Time 10 ns

12 £X1, POSC Fall Time ' 10 ns

13 CX1, POSC High Time R T ns N :
14 CX1, POSC Low Time ) T " s

t15 "CX1, POSC to OSC Delay - & 14 ns

t17 OSC Cycle Time i 34 o ns

118 OSC Rise Time - ’ T8 ns

19 QSC Fall Time ' ' T s T s

21 0OSC High Time - T ons -
122 ~ OSC Low Time - - ns
123 " CLK Rise Time 8 s
t24  CLKFalTime = 8 ' ns

125 CLK High Time (33% Duty Cycle) ;s

26 CLK Low Time (33% Duty Cycle) - ns

27 CLK High Time (50% Duty Cycle) ' ns

tog CLK High Time (50% Duty Cycle) ' - ns
129 CLK Cycle Period (Tg) 100 ' fs
POSC POSC Frequency " DC a0 MHz
0SC! 08! Frequency oc a0 MHz

Arbitration and Ready Signals

130 R Active from CLK 5 45 ns

131 &’A Inactive from CLK 5 35 ns -

t3p BT Setup from CLK "5 3  ns =
133  &T Setup from CLK 5 45 ns -
134 AEL Active from GLK 5 45 ns

135 AEL lnactive from CLK - -5 3 @ ns

138 - TOCHADY Setup to GLK "5 30 ne )
137 TOCHRDY Hold to CLK 5 30 ns

138 READY Hnactive from CLK L ns

39 READY Active from CLK o T 15 ns

CPL} Interface Signals ]

@0 ALE Active from CLK ) ' TS a0 ‘ns
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82C100 AC Characteristics (Continued)

Symbol Parameter Min Max Units
t41 ALE Inactive from CLK (rising edge T1) 8 - 24, ns

142 PBEN Active from CLK M. .3 ns
t44 PBEN Inactive from CLK To/3 Tc/3+35 ns
145 PBIN Deiay from CLK S B0 ns
6 PBIN Active from CLK . T/ Tc/3+20 ns

147 PBIN Inactive from CLK 2T/3 2Td3fr3[_) ns
48 BBEN Active from CLK (read) 2To/3  2To/3+30 ns

" 149 DBEN Active from CLK (write) o .30 ns . .

t50 DBEN Inactive from CLK (read/write) T3 3T/8 ns
151 DBIN Active from CLK 0 80 . hg

152 DEIN Inactive from CLK . Tx.*)@ _. . To/3+30 ns
53 Command Active from CLK 0 ... 45 NS

t54 Command I[nactive from CLK .0 - 45 NS

t55 DEN Active from CLK (read) ' .'_’.TJB 275/3+30 ns
156 _DEN Active from CLK (write) 0. .30 ns .
157 "7 DEN Inactive from CLK (read) Lo 30 ‘ons. .,
158 ~  ~ _ DEN Active from GLK (write) T3 2T/3+30 ns

159 . BHE Active from CLK -0 . 45 ns
160" .. BHE Inactive from CLK e 10 45 .  ns
161 _AD Delay from CLK oo m s w20 55 . . os
DRAM Conirol Signals e

163 .. RAS Active from CLK . . Te/3 T/3+75 ns
164 RAS, TAS, WE Inactive from GLK T/ "Te/3+25 ns

165 _. . CAS Active from CLK _ - ... 0 20 ns

168 __WE Active from CLK . - 2T /3 T 2T/3+25 ns

67 Row Address Delay From CLK e 30 85 . ns

168 _ Column Address Delay From CLK e 2T/S | 2T/3425 ns

169 ) Address Float Delay From CLK . 2 Te/B . T/3+30 ns
ROM and SRAM signals . wa L I

t70 ROMCS Active from CLK . 0. . ..30 . ns
LA ) HOMCS ©Sn, SEL Inactive from CLK 0 3. ns

172 T8n, SEL Active from CLK Q. - -8 . .ns

173 _____ SRAM WE Active from CLK -0 .60 _ ns )
t74 SRAM WE Inactive from CLK 0. & s
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82C100 AC Characteristics (Continued)

Symbol Parameter Min Max Units
DMA Controller Signals

180 DREQ Setup to CLK o ns
181 DREQ Hold to GLK 0 - ong
182 " AEN Adtive from CLK 2To/3  2To/3+30 ns
183 AEN Inactive from GLK ) 2To/3 ~ 2T¢/3+30 ns
184 DACK Active from CLK g 100 ns
185 DACK Inactive from CLK 0 100 ns
186 Command Active from CLK 0 45 ns
187 Comrﬁahd Inactive from CLK Q 45 ns
189 T ADO-AD15, A16-A19 Valid from CLK [} 80 ns
Interrupt Controlier Signals B ' N B

112 INTR Active from IRQ 300 ns
1113 INTR thactive from CLK 0 45 ne
116 INTR Vector Setup from CLK 30 ‘nis
17 INTR Vector Hold from CLK “io fs
18 IRQ, NMI Low Width - d6o " ns
1119 Gommand Recover Time 150 ns
Notes:

1. Measured between 1.0V to 3.5V for 8088/8086 GPU
2. Measured betwesn 1.5V adn 3.0V for V20/v30 CPU
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82C100 Timing Diagrams

vCC t,
11—

PWRGOOD 4
—g

- 2 I

SYSRST <o .,IL

SYSCLK

,___45_{_‘\_”_/_\ Y T\
—» 13 [w— —n-l 14 |—— -

RESET —-—-SS——-—* _ - )l
- . q—ts_j[

Reset Signals

e — U~ A

ts [1‘_t17——;- 1G] [-q— =119 [ 121-b—f

osc . \ 4 \ 74 \ / = / =\ T
m—»l §<— 124—»‘ ‘.._ lq’i-z—' “'—"—Wm—*
mex VT X F X

st {28 ———— ]

25— — ]

[ f——————— {29 - =
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82C100 Timing Diagrams (Continued)

SYSCLK

[&h]

3 - 132 | 133 =t e 34—
Gt
RQ T

]
d

T
SYSCLK

.
(

s
{

IOCHRDY
138 — [--l—-
READY A
Ready Timing
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82C100 Timing Diagrams (Continued)

;
:
:
:
5
[

A

MAQ-9

|

B

PBIN

140 =] —o-| - B4
153— I-(— —~| 154
- AN
CMD DELAY
163 —=t I}-q— —-| [ 164
+
165 I |w—
T'C_-___
--lss-»'
# S
—] --— {68
167 - E— 7L }-:-tss-—*l
i ROW ADDR *--COLUMN ADDR
mz-;-{ —= Fm
15| - e 3E-—m. — }-:—147
LB |-<— — F!SO
w |
wow) CMD DELAY
155 —=| 7’:— — t57
Memory Read
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82C100 Timing Diagrams (Continued)

CLOCK

ALE

MAQ-9

PBEN

PBIN

DBEN

DBIN

DEN

T4 T1 T2 T w (_';__J
e IE 2t SVAR SVAL SV AL
\ 7
| 14T [t}
/=
—— 153 154 =]
X \ F__
153 = r‘_\_CMD DELAY e
163 | y::_ ol
165 =0 -
T F y—T
q-tBG-»-i
X '
m [ 167 4% - 5
|42_,__J;_ \-HOWADDR k—cghléanm . i‘-
" A
145 —» F_ o
19| fu— 150-]
L F—
E] e CMD DELAY ts2on] (e
N
156 Je 158 - |
£ :F
Memory Write
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82C100 Timing Diagrams (Continued)

ALE

PBEN

PBIN

DEN

41

154

42— l-q—
15— ]-(— —p 15

Lrate o

44—

47—

157 ]

-4——155—&_

ROM BIQS Read
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82C100 Timing Diagrams (Continued)

T4 Ry T2 T3 ™ T4

S NVARE I B SVAE SVAE BV A TV U

502 A /

- - 141
140 =

ALE J!l: _J:

153 ~-| |-¢— | | 154
ioR * N\
¥ cMD DELAY

161

20 V-

148 - }4—— — 150
BEER X \ ;F T

\CMD DELAY

QoW
DBIN wow

142 -] — 4
PBEN ~ .
145 -] — [—1— ta6 — ] 47
PBIN X -

- 155 — 157
DEN }

1/0 Read
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82C100 Timing Diagrams (Continued)

T4 ™ T2 3 Tw T4
cLock / *‘_#Z_\_/ﬂ‘_/“}‘__/_*_/—;‘
502 T\ /
— et
140 =
ALE JF
53 -] feu— 154 -] |;q—
b A Y
1OW - N -
_cmp peLAY
[ 1651 - ~
A0 *
1493

j— 150 =
DBEN * N\ ﬁ
¥ oMD DELAY
. 151 ] e —= !=2-i52
. DEIN ¥ 3|t
142 -] |-
PBEN 3£ Jl_

145 | [~ — a7
PEIN

156 =@ |- — 158
iy

1/C Write -

T L e T

J———
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82C100 Timing Diagrams (Continued)

T i T2 3 ™ T4

aoex _ /X % /xS o/ S
ALE /N

e |\ /S
MEMR \ \ i T
Ras \ B

{HIGH)
CAS/WE
MAD-9 %, SR 7 Al

»_Row ApDR

Memory Refresh Cycle

T4 T

SEL 172 3]

Static RAM Timing

[2a]
[e7 4

| Lol
l. o 1 e
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82C100 Timing Diagrams (Continued) o

SI|SO|SOISD|S1[52|53|$4i52153[$4[SIISI

—j( B0 ta1 ~—
DREQ, __; g R
mar T \F/T\T
RELEASE
182 — 133
AEN | .

L

-

ADO-5 < il B - o S VALl 4 ) -
A5-19 55 L| ADDRESS VALID X
% ADDRESS VALID
184 '?: [ P
DACK 'y —
{86 =p( [— 137 - -

Bw 55— Y | Y - S
e —s5 TN AN T —
MEMW NOTE1 7 haw T

) Sy - —_—
READY N\ e ‘

ADO-T

- 1117

SYSCLK

|l vt 2 | T3 ivwlmiTtlT | i

Note 1: INTA is internal to the 82C100 |
INTA Sequence/NMI Vector Substitution

an
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82C100 Timing Diagrams (Continued)

oy osm_y sm g sw ) sw s g os2 g osm g sH s
DMACLK
wsos TN X —
peiay DATA IN ADOR }— -
- paTA QUT
MEMR — _ ] .

Memoty to Memory DMA Transfer

suscic K*/_\__/_'\ /N 2

Wake Up Sequence

wor G\ e
55,51,52 IOW cMD / |\ HaLTMODE i

Sleep Sequence
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CRIFD

100-PIN PLASTIC FLAT PACKAGE (RECTANGULAR) DIMENSIONS: mm (in)
-@
- 200 (07BN TP —
= ETEE AR R R AR AR AR RE R BN R AR R A un\.r'—“ ) 210 {0126} MA

232 (0.912)
260 (1.028)

R A 1‘

| =l

F—— 14.0 (0.55)
T TYP

| —— 174 {0.685)
o . Lo B= 20.2 (0.795}

®
HEEAR AR
I

. ——

)

——”1— 3 (0.012) TYP

T

PIN #1

Ordering Information

. Order Number Package Type - ’ i o o
F82C100 . PEP-100 S
Notes: )

1. PFP = Plastic Flat Package
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CHIPS Regional Sales Offices

California, Irvine

Chips & Technalogies, Inc.

{714) 852-8721
California, San Jose

Chips & Technolagies, Inc.

{408) 437-8877
Georgia, Norcross

Chima & Tamboslao

PP Yy
MATHEAS O LELTINIIURIIED, I,

(404) 662-5098
Germany, Munich

Chips 8 Technologies, Inc.

49.89.4510.0530

linois, llasca

Chips & Technolegies, Inc.

(312) 280-0075
Korea, Seoui -

Chips & Techniologies, Inc.
‘8225512723
Massachusetts, SBurlingion

ke

Chips & Technolagies, Inc,

(617,273-3500
Pennsylvania, Blue Beli
Chips & Technologies, Inc
(215) 540-2214

Texas, Dallas

Chips & Technelogies, Inc.

(214} 702-9855
Taiwan, R.0.C.
Taipei

Chips & Technologies, [nc. -

8862 717-5595

CHIPS International Distributors

CENTRAL AMERICA
Central America
Mexice, Guadalaiara
Sonika

5236-474-250

FAREAST
Australia

Victoria, Burwood
R&D Electronics
61-808-8911

Hong Kong

Kwun Tong, Hong Kong,
Wang's Kong King Ltd,
852-345-0121

India

SantaClara, CA (USA)
Silicon Electronics
(408) 288-4408

Israel

Tal-Aviv

CvVs

9723-544-7475
Japan

Tokyo

ASCI Corporation
813-479-0485
Korea

Seoul

kel e

Rortromics Enterprises

82 256290557

Singapore

Singapore

Chartered Telmos Design
PTE L.

T 657789331

Taiwan, R.O.C.

Taipei

Unien Technalogy Carp.
886-2-501-8170 .
Taipei

World Peace

Incustriat Co.,, Ltd.
B8E86-2-505-6345

EUROPE

Belgiutm, Sruxelles
Auriema Belgium S.AN.V.,
32 (02)523-62-95
Finland, Helsinki

QY Fintronic AB
35806926022

France, Le Chesnay
A2M

33139.54.91.13
Germany, Nettatal

Rein Elekironik GmbH

49 (02153) 733-0

Italy, Balsamo

Maxel S.r.l.

39(02) 61.29.0521
Netherlands, Eindhoven
Aurlema Nederland B.V,
31{0) 40-816565

Spain, Madrid
Compania Electronica
de Tecnicas
Aplicadas, S.A.
34-1-734-3001 .
Spain, Barcelona
Compania Electronica
deTecnicas
Aplicadas, S.A,

" 34-3-300-712

Switzerland, Dietkon

- DataComp AG

41017405140

United Kingdom, Berkshire,

Maidenhead
Katakana Limited
Maidenhead 44 528 75641

NORDIC COUNTRIES
Denmark, Berley
Nerdisk Elektronik A/S
45-284-20-00 o
Norway, Hvalstad
Nardisk Elektronik A/S
4702846210
Sweden, Kisia
Nordisk Elekironik A8,
468 703 4630




,.—-'.

CHIPS Sales Representatives

UNITED STATES
Alabama, Huntsville

The Novus Group, Inc.
(205) 534-0044
Arizona, Scottsdale
AzTECH Compoenenit Sales
(602) 991-6300
California, Santa Clara
Magna Sales .

{408) 727-8753
California, San Diego
S.C. Cubed

{619) 481-0757
California, Thousand Ozks
8.C. Cubed

(805) 496-7307
California, Tustin

S.C. Cubed

(714} 731-0208
Colorado, Wheat Ridge
Wescom Marketing, Inc.
(303) 422-8957

Florida, Casselberry
Dyne-A-Mark Corporation
(407) 831-2822

Florida, Clearwater
BDyne-A-Mark Corporation
(813)441-4702
Florida, Fi. Lauderdate

Oyng-A-Mark Corporation .

(305) 771-6501
Georgia, Litburn

The Navus Group, Inc.
{404) 263-0320

idaho, Boise

Wescom Marketing, Inc.
(208) 335-6654

IMlinoisg, Hoffrman Estates
Micro-Tex, Inc.

(312) 382-30¢1

Indiana, Carmel

Giesting & Associates
(317)B44-5222
Maryland, Arnapalis

ESS N ’
(301)269-4234
Massachusetts, Waburn
Mill-Bern Assaclates, Inc.
(617)832-3311 .
Michigan, Comstock Park
Giesting & Assoclaies
{616) 784-9437
Michigan, Livonia
Giesting & Associates
{313) 478-8106
Minnesota, Eden Prairie
High Technology Sales Assoc..
(612)944-7274

New Jersey, Bellmawr
TAL

{609)933-2600

- New York, Commack

ERA, Incorporated

{518) 543-0510

North Carolina, Raleigh
The Novus (Group

.(919}833-7771

Ohio, Cincinnati
Giesting & Associates

_ (513)385-1105

©Ohio, Cieveland

Giesting & Associates

(216) 261-87C5

" (412)963-5832

- Quebec, Pointe Clafre
- Elagtro Source, Inc.

Oregon, Beaverton
L-Squared Limited
(503}629-8555 | L
Pennsylvania, Pittsburgh
Giasting & Associates

Texas, Austin .
OM Sales : _
(512)388-1151 - .
Texas, Houston -
OMSales =

 (713)789-4426

Texas, Richardson .
OM Sales .

(214) 6906746

Utah, Salt Lake City

Wescorn Marketing, Inc.

(301} 269-0419

Washington, Kirkland
L-Squared Limited
(206) 827-8555
Wisconsin, Waukesha
Micro-Tex, Inc.

" (414) 542-5352

CANADA
Ontario, Kanata
Electro Source, Inc.
(613) 592-3214
Ontario, Rexdale
Electra Source, Inc,
{416) 675-4490

(514) 630-7846
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Chips and Technologies, Inc.
3050 Zanker Road, San Jose, CA 95134 408-434-0600 telex 272929 CHIPS UR

CHIPS, CHIPSet, NEAT, NEATsx, LeAPSet, LeAPSetsx, PEAK, CHIPS/280, CHIPS/250, CHIPS/230,
CHIPS/450, MICROCHIPS, CHIPSPak, CHIPSPort, CHIPSIink are trademarks of Ch:ps and Tech-
nologies, Inc. . —
IBM AT, XT, PS/2, Micro Channel, Personal System/2, Enhanced Graph:csAdapter Co[or Graphlcs
Adapter, IBM Color Display, IBM Monochrome Display are trademarks of International Business
Machines. -

Intel, iAPX 385 are trademarks of Intel Corporation.

Motorola is a trademark of Motoroia.

Lotus is a trademark of Lotus Corporation. Microsoft is a trademark of Microsoft.

Copyright 1988, 1989 Chips and Technologies, Inc.

These data sheets are provided for the general information of the customer. Chlps and Technologles,
ine. reserves the right to modify these pararneters as necessary and custormer should ensure that it
has the most recent revision of the data sheet. Chips makes no warranty for the use of its products
and bears no responsibility for any errors which may appearin this docurment. The customer should
be on notice that the field of personal computers is the subject of many patents held by different
parties. Customers should ensure that they take appropriate action so that thelr use of the products
does not infringe upon any patents. [t is the policy of Chips and Technelogies, Inc. to respect the
valid patent rights of third partles and not to infringe upon or assist others to Infringe upon such
rights.




