INTEROCHAC TION

wDaTTOvLY

1.0 INTRODUCTION

The WDB110/LY Systerm Controllers are designed
to provide a high pedormance, single chip, sys-
term contraller supporing all B04865X, 804860,
B038ESK and BOABGDK CPUs In AT bus based
DesktopLaplopMotebsok/Pen-baged systems.

1.1 DOCUMENT SCOPE

This docunsent describes the funclion and operation
of the WDBT10AY System Controller devices. I
inchsdes the description of extemnal logic nedes-
sary for efficient use of these devices. The
WDB110/LY I also refermed to in this document as
the: System Controller,

1.2 FEATURES

* |nterfaces with 804865X, BO4ABESXLE,
BO4BEDX, B0IBESX and BOABEDK CPUs.

* QOperates at up 1o 33 MHz at 3.3 volts or 5 volts
with the 804885X/DX,

* Operates at up 1o 33 MHz with the 803368XTX:

* Supports single end double clock B04885X/DX
and Intel SL Enbanced processors.

DRAM control:

* Page Mode word interleaved, DRAM controllar
with support for 80486 burst mode.

* Suppors 3-2-2-2 cock sequence, B CLKS with
16-byte line il for a page hit DRAM read cycle
at 33 MHz.

* Dptional 3-1-1-1 clogk sequence, & GLKS wilh
16-byte line fill for static column mode DRAMs
at CPU speeds of 16 MHz and 20 MHz.

= Zaro Wait State wriles at 16 MHz and 20 MHz
to DRAMs for BOASESX/DX.

* Ong Wait State wites o DRAMS for
BUABESXTX.

* (ne Wailt State reads from DRAMs for Page
Hit access for S038E65XTHX.

* Supports memory in five DRAM banks for a
maximum of 258 Mbyles, using 256 Kbit, 1
Mbit, 4 Mbit and 16 Mbit DRAMs and spedal
DRAMz such as 512K by 8, 1M by 18 and 20

by 9,

* Supporis major RAM standards, including
Agymmetrical DRAMs, Static Calumn DRAMs
and BE-pin DARAM cards.

* Salf-adjusting outpaut drivers minimize output
rsafial time varations and reduce EMI and
ground noise.

* DAAM address multiplexer capable of driving
450 pF with adjusiable strergth drivers,

* Fegtures CAS before RAS refresh and slow
refresh for low power,

* Supports slow refresh and self refresh DRAMs
at 120 us.

* 'O pin mapping for board testability

* 32-hit direct inledace with intemal parity
generation and checking with no DRAM data
buffers required.

Power Management:
* | ow power 0.8 micron CMOS tachnology.

* Provides power conirel with suspend and
resumse mode apenations.

* 3 volt suspend to hard disk and Hibemation,

* Sleep Mode provides:
- Stop clock for static GPL for power saving.
- Processor powaer dowr

* Provides automatic processor clock swilching
for 80386,

* Automatic CPU speedup (AutoFast).
- Clock Sealing
= Clock Throttling

* Supports miltiple CPU speads

* Supports Systern Management Interrupt (SMI)
for efficient power managemant.

* Provides perpheral and VO power control with
trapping on VO address ranges for SMI
operations.

* Suppors a fully programmable 16-bit decode.

* Provides Systern Activity Manitor (SAM) for
power management.
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* Stop DMA clock

* 3.3V low voltage operation with on-chip
translaions for & voit AT bus (split rail operation).

* 3 voll and 5 volt mixed moda.
Chip Set Features:
* High speed DMA.

* Three fully programmable chip sedacts with
PMIC timars.

* Built bn Immunize™ for vinus protection.
* Connects directly to the AT Data Bus SD(15:00).

* Supports & Video Local Bus Inlerface (VLBI)
for & 32-bit Video Graphic Amray (VGA)
interfacs,

* Bank switchad BIOS ROM up to 512 KB.

1.3 WDATIILY POWER MANAGEMENT

Power Managemen! Contral (PMC) s used for
powaring down the processor of perpherals and
ncludes procassor stop clock, slow clock, auto-
matic processor clock speed swilching modes
and CAS before RAS slow refresh. Suspend and
resume ks supported and low power DRAM &
refreshed while the processor and other powaer
consuming devices are lumed off. The powaer
drain for the core logic and VGA confraller = less
than 2 mA in this mode. Power and clock speed
may be conirolled by the Keyboard Controller,
trensparently to the 80386 or B048E.

The System Actlvity Monitor (SAM) is a
transparent feature that replaces the functions
previously performed by software, It senses when
the system has been idle for a previousky
programmed pericd of time and determines a
clean break point in which to perform power down
activitles such &5 suspend.

The system controller also supports Sysiem
Management Interrupt (SMI) with complete 'O
frapping of up t0 six separate VO ranges. Each
range® has an independent timer which can
generale an SMI after a programmed period of
time during which there was no VO access to that

range.

1.3.1 Deskiop Applications

The WDE110ALY provides a high padormance
solytion with a flexible memory contraller architec-
turg, inchuding support for fve banks of memory.
The WDET1GLY can fully support an extemal
look-aside cache or & combination prmary and
secondary cache. This faature makes it par
ticulary switable for use with cached microproces-
sors where i malrtains cache coherency via its
built-ln bus snooping capablity. In addition, the
WDBT1OY suppors Video Local Bus Interdface
(VLBI} for enhanced graphics performance,

The built-in pewer management features of the
WDB11YLY allows a high performanca yet power
afficiant desk lop solution,

132 Portable Applications

The WDE110LV iz an [deal cholee because of Hs
advanced powar managemeant features and
power saving 3.3 volt operation, which dalivers
long battery e in a compact footprint.  This
makes it a perfect choloe for laplop, notebook,
pan-based and paimtop computers.

Thie five bank mamory controllar on the WDS110LV
provides the user with great flexibility in the salec-
ton of 3.3 volt DRAMS to meet systam meamory
requirements in low voltage platforms. The
WDB110LY memory contraller supports JEDEC
standard 3.3 volt DRAM in varous configurations,
including the JEIDA standard 88-pin DRAM card,

The WDE11OLY can be paired with the ap-
propriate support devices from Western Digital to
delvar tha most efficient solution for any platform.
For 5 volt desktop or portable platforma, the
WDB11OWLY can ba used with the WD78C20
Parpharal Controller and the WD76G30 VO Gon-
troller. The WD8110 may also be used with the
WO7615 Buffer Manager device and &8 generic
Super 'O chip 1o implement a low cost desktop
plattorm. For 3.3 volt applications, the WDS110LV
can be used with the WDTEC20ALY and
WODTeG30ALY, both of which incorporate level
ransiators (spht rall oparation). For Subnotabook
and palmiop typae applications, WDTE25LY buffer
manager and WD8120LV Super VO can be added
ba the WDBT1OLY based solulion to achieve a

viary compact Toolpant.
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The WDB11OVLY & a fith generation system con-
troller device derived from core chips with proven
compalibility and deaign maturity in several of the
industry’s leading deskiop and portable platforms.
Designad with the state of the art 0.9 micran high
performance CWOS process, tha WDET1ODLY
family maintaina achitectural compatibility with
Wesiern Digital's WDVTE00 and WDTE55 systems
legic chip sets white incorporating many additional
performance enhancemenis,

1.3.3 WD8110/Y Power Management

With #s buili-in advanced power managemeant faa-
tures, the WDBTIOLY delivers the lowast system
power consumption and longest battery e &
portable systems, The following information swm-
marizes the key power management feafures ol-
fered by the WDBT1O/LV architecturs.

1.3.3.1 Automatic CPU Speedup [AutoFast)
Depending on system acdivity, CPU speed auto-
matically adjusts Tar slow speed whaen thera S no
activity and automatic speedup when acthvity is
cdatected,

12332 CPU Sleep and Power-Down

The procassor can be dynamically powered down
during the idle periods (8., betwesn keysirokes)
and restored whan any unmasked inbérmuegt oc-
curs. In case of a stalic processor, the CPU is
simply oparated at zero hertz dunng idie pardods,
This teature doas ol require SMI.

1333 Suspend and Reauma Moda

Suspend is triggered either by one of several
user-fefined events or & programmable timeout.
Dwring sugpend, the systam is shut down sxcept
for the WDB110/LV, systemn memory, video
memory and the video controller chip. These
davices are sustained by a very slow dock untl
the WDE110LV delects elther the appropriate
rezume condiionz or & modem ring indicator and
the power iz restored.

1.3.3.4 Peripheral Power Contnal

All peripherals are powerad down during Idle
periods or Suspend conditions. The WDE110 fea-

fures eight user-definable and eight dedicated
outputs to control the LCD panel, ight, key-
board controller, power supply and other user-
selected functions. The power consurmplion of
digk drives can be controlled by way of the drive's
buill-in power modes, VO porz are managed
through software condrol,

1.3.3.5 System Activity Monitor

Theie syster activity monidor watches all hardware
inputs and allows datection of idle conditions in
the system following a programmable period of
systern inactvity.

1.3.3.6 System Management Interrupt [SMI)
Support

Supports the high-evel System Management In-
terrupt and /O Trapping for flexable and fully

fransparant Power Managament.

1.2.3.7 Hibernation Support

All ragisters within the WDE110LY are readable
including 8254 compatible timers, 8250 com-
pafibka interrupt controllers and B237 DA con-
trollers. This allows for the entire system state to
be easily stored 10 & file on the hard disk drive to
allow complete system power-off and transparent
regtone,

1.3.3.8 Slow Refresh

Slow 120 ps refresh is an oplion in both funlirme
and suspend moda.

1.3.3.9 DMA Stop Clock

DMA clock automatically stops when thers is no
OMA gotivity and automalically reslars on any un-
masked DA request.

14 ORDERING INFORMATION

Part Number Description
WDB110ZZ AB 5 voll 33 MHz operation
WODBT1OLVEZ AG 3.3/5 volt 25 MHz operation

WDETIOLVEZES AB  3.35 volt 33 MHz operation

HNOTE: A& = Shipment in dry packed trays - 24
paris per tray.
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FIGURE 1-1. WD8110LY LOW VOLTAGE SYSTEM BLOCK DIAGRAM
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ARCHITECTURE

2.0 ARCHITECTURE

Both versions of the System Controller are com-
posed of nine major blocks:

¢ I|nitialization and clocking
* AT bus

¢ 80486SX/DX 80386SX/DX and local
bus interface

¢ Data bus
¢ DRAM Memory control

* Power Management Control (LV System
Controllers only)

* Register File

* Video Local Bus Interface (VLBI) control

Sections 2.1 through 2.8 provide an overview of
these blocks and are described in more detail in
Sections 4 through 11.

2.1 INITIALIZATION AND CLOCKING

At power up, the System Controller receives
RSTIN which is used to reset the AT bus and
assert CPURES to reset the CPU. CPURES is
held for 1 ms beyond the removal of RSTIN.

During Power-On-Reset, all configuration strap
options are sampled. Refer to Section 4.0 for a
more detailed description of the strapping and
clock options.

2.1.1 CPU Mode Selection
During Power-On-Reset:

If MODEA486 is sampled high, the 80486SX/DX
CPU mode is selected. In this mode SXM is
ignored.

If MODE486 is low and SXM sampled high, the
80386DX mode is selected.

If MODE486 and SXM are sampled low, the
80386SX mode is selected.

2.1.2 Clocking

CLK14 is a 14.318 MHz clock for the 8254
compatible timers and is switched to 32 KHz by

the WD76C20ALV during a suspend operation
and from 32 KHz to 14.318 MHz during a resume
operation.

BCLK2 is an input used to generate either an 8 or
10 MHz bus clock (SYSCLK), or during certain
low power modes, the main processor clock
(CPUCLK).

CPUCLK is the processor clock and may be
derived from OSCIN or BCLK2.

SYSCLK is the system clock and is used to drive
the AT Bus. SYSCLK may be derived from
CPUCLK or BCLK2.

22 ATBUS

The AT bus provides the logic necessary to control
the system clock, memory read and write access,
I/O read and write cycles, data bus direction, data
and interrupt requests and speaker driver.

23 80486SX/DX 80386SX/DX AND LOCAL
BUS INTERFACE

This block enables the CPU to interface with the
Local bus. A31, A29 and A(27:2) are connected
directly to the 80486SX/DX. For AT Bus Master
and DMA cycles, this block forces A31, A29 and
A(27:24) low for invalidation of the cache intemal
to the 80486SX/DX. A30 and A28 are forced low
during invalidation by extemnal pulldown resistors.
The CPU bus interface logic within the System
Controller monitors 80486SX/DX bus cycles and
controls the 32-bit DRAM interface and internal AT
bus controller logic. If LDS32 is asserted before
T2 by a 32-bit local bus device such as a video
controller or WEITEK4167, then the System Con-
troller waits for the local device to generate
RDYIN to complete the cycle. For all other
cycles, the System Controller completes the cycle
by returning either BRDY486 or RDY486.

In 80386DX Mode the System Controller always
returns RDY486 and does not perform any burst
cycles.

In 80386SX Mode the System Controller converts
SXA1, SXBHE and SXBLE to intemal BE(3:0)
and generates control signals SXLOWEN and
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SXSWPEN for 32-bit to 16-bit data path on the
CPU board.

24 DATABUS

The Data Bus is a 32-bit (four bytes) bidirectional
bus that connects to the processor’s System
Controller and 32-bit DRAM.

25 DRAM MEMORY CONTROL

This block controls the access of up to 256
Mbytes of DRAM in five banks. Al versions of the
System Controller support Page Mode word inter-
leaved DRAM control with support for 486 Burst
Mode.

26 POWER MANAGEMENT CONTROL

The Power Management Control (PMC) is internal
logic which interfaces with external multiplexers
and latches. It has the ability to power down the
main processor only or the main processor and
peripherals, conserving power essential to portable
notebook/laptop computers. When in a power
down state, the WD8110LYV tristates the CPUCLK,
RDY486, BRDY486, HOLDR, INTRQ and NM|
output signals to the main processor. Also con-
tained within this functional block are the SMI and
SAM logic.

2.7 REGISTERFILE

The register file provides software control of the
interface signals. The function of each register is
described in the same section as the logic block
which it controls. Some registers, such as the
Bus Timing and Power Down Control Register at
Port 1872H, serve more than one area. In this
instance, the register description appears only in
one section but is referred to in all appropriate
sections.

The registers and the section in which they are
described, are listed in Table 2-1.

In most cases, the registers are addressed by all
16 address bits, A15 through A00. When the ad-
dress is expressed as a three digit number within
the text, i.e., 092H - ALT A20 GATE and HOT
RESET, only address bits A09 through AOO are
used while A15 through A10 are ignored. If the
address is expressed as a four digit number, all
16 address bits are used.

With the exception of the Port 70H Shadow
Register at E472H, all registers located at Ports
1072H through FC72H are locked and inacces-
sible until unlocked by performing an eight bit VO
write of DA to the Lock/Unlock Register at Port
FO73H. Writing anything other than DA locks the
registers. The lock/uniock status can be deter-
mined by reading the Lock/Unlock Status Register
at Port FC72H twice. If the T bit (bit 15) toggles,
the registers are unlocked. If the registers are
locked, the read cycle is directed to the AT bus
and the data is undetermined.

The Extended Setup Facility (ESF) provides a
means of programming the memory control 1/O
registers in the System Controller. The ESF
register address is written to Ports 74H and 75H.
The data addressed by these ports can be ac-
cessed from data Port 700H.

Port 74H bits 7:0 = LSB of the ESF address.
Port 75H bits 7:0 = MSB of the ESF address.
Port 700H = data port for ESF.

Optionally the ESF address can be written to Port
4872H, and ESF data may be accessed at Port
5072H.

All ESF 1/O ports are accessed as 8-bit ports. All
System Controller /O ports are within ESF:190H
through 1A5H and 1ACH through 1AFH. All other
ESF addresses are reserved for future use.

¥R 79-840003-001 (Rev. C)
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wD8110/LV ARCHITECTURE
2.7.1 Lock Status Register 2.7.2 Lock/Unlock Register
Port Address FC72H — Read only Port Address FO73H -  Wirite only

Bits 11:03 are particularly useful in laptop applica-
tions by allowing the suspend/resume software to
restore correct status to on-board devices.

15 14 |13 [ 12| 11 |10 [ 09 | 08

DMA#2
CH3 CH2 CH1 CHo

T Not Used

07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
DMA#1 P Not Used

CH3 CH2 CH1 CHo

Signal Default

Name At RSTIN

Alisignals . ... ... ........ None

Bit 15 - T, Toggle
Changes state after every read of this port.
Bits 14:12 - Not used, state is ignored

Bits 11:08 - DMA #2, Channel Enable

This field represents the state of the Enable
Bit (Mask) for channels 3 through 0 of DMA
Controller #2. For a description of the Mask
Registers, refer to Section 5.4.11,

1 = Channel enabled
0 = Channel disabled
Bits 07:04 - DMA #1, Channel Enable

This field represents the state of the Enable
Bit (Mask) for channels 3 through 0 of DMA
Controller #1. For a description of the Mask
Registers, refer to Section 5.4.11.

1 = Channel enabled
0 = Channel disabled
Bit 03 - P, Paralie! Port Direction

The P bit represents the state of the Direction
Bit (bit 5) of the parallel port Write Control
Register. For a description of this bit, refer to
the WD76C30 Data Book, Section 4.3.

Bits 02:00 - Not used, state is ignored

15 |14 [ 13 12| 11| 10| 09 | 08

Not Used

07 | 06 | 05 | 04 | 03 | 02 [ 01 | 00

LAUL
Signal Default
Name At RSTIN
Allsignals . . . ... ... ...... None

Bits 15:08 - Not used, state is ignored

Bits 07:00 - L/UL, Lock/Uniock

L/UL=DA-
11011010 unilocks the registers, allowing
read and write access to the registers.
Refer to Table 2-1 for the registers
capable of being locked.

L/UL = DA -
Anything other than 11011010 locks the
registers. Any attempt to access a locked
register I/O port address goes to the AT
bus rather than the locked register.

2.8 VLBICONTROL

The Video Local Bus Interface (VLBI) control is
internal logic which interfaces with the local bus
video controllers. It has the ability to determine
whether the current CPU cycle should be
processed by the local bus device or the
WD8110LV System Controller.

8 RELEASED 11/30/93
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ARCHITECTURE wD8110/LV
 SMI of \ ___RSTIN
—_SMIADS/SMIACT 4 | CLK14
< SMIRDY BCLK2
«KEN o IXe2X

RDYIN > " 8YSCLK N
CPURES LBCLK .
< HOLDR CPUCLK i
INITIALIZATION OSCIN >
<« INTRQ AND CLOCKING WTKMODE
M
ADS 80386SX/DX MODE48S _
ALS > EXTCOPRO __ _
Y > 80486SX/DX <« JVBUFFER
o > = 3VCORE
BE1/SXBHE MAIN \ ] >
BEZ/SXA PROCESSOR 1
BE3 .
M/IO »| contROL Y
PCHK486 . ( <« SD(150) >
< _RDY486 AND « WIKRQI3
<_BRDY486 IRQSET(1:0)
<-A3SXLOWEN | SMI CONTROL SMEMR/SMEMW
<« A29/SUSPISTPREQ  lomiow
A27/SXSWPEN MEMR/MEMW
-+ —————
A(26:24) ,
A(23:02 —LoMEe
<A206ATE AT BUS o >
EADS BALE ,
< BS16  DRQ(7:0)
BLAST > INTERRUPT SA10
J DMA A0,
4 TIMER l«—HEFRESH
)  MASTER
PMCIN wD8g110/LV
—R POWER LK
_PDREF 1 MANAGEMENT ASYNC «—10CS16
CONTROL BUS MEMCS16
CONTROL -
———— <« ZEROWS
80387SX/DX IOCHRDY
< NPRST 80487SX/DX DACKEN
- —
—NPBUSY NUMERIC MXCTL(2:0) .
NPERR/FERR .} PROCESSOR | CSENTG
\ CONTROL SBHE .
SPKR .
_ _RA(11.9)
ED(7 0
<-£8(4.0) CHIP SELECT
CAS(03 00 AND
— wD8110/LV
CAS(13 10 MEMORY REFRESH
RAS(4:0 CONTROL CONTROL
 DRMWR
MDEN _ ( ) D(31:00)
~ _MDIR DATA DP(3:0
“ ~\ J BUS LDS32
-~ J

FIGURE 2-1. WD8110/LV BLOCK DIAGRAM

?/-' 79-840003-001 (Rev. C)

RELEASED 11/30/93

9718228 00191bL 635 M




wD8110/LV ARCHITECTURE
PORT LOCK/
ADDRESS REGISTER NAME UNLOCK | SECTION
{(HEX)
000 - 00F @ DMA Control #1 (Channel 0:3) No 5.4,5.6,
020-021 @ Interrupt Controller #1 . No 5.5
040 Timer 0, Time of Day No 5.6,5.7
041 Timer 1, Refresh No 5.6,5.7
042 Timer 2, Speaker No 56,57
043 Control Word . . No 5.6,5.7
060 - 06E even Keyboard Controller . . No 7.4, Tables 7-1:3
061 - 06F odd Port B Parity Error and I/O Channel Check No 5.9
070 - O7E even Real-Time Clock Address No 5.8.1
071 - 07F odd Real-Time Clock Data No 5.8.2
74 LSB of the ESF address No 27,64
75 MSB of the ESF address No 27,64
080 - 09F (except 092H) DMAPage . . No 5.7, Table 5-8
092 Lock Pass, ALT A20 Gate and Hot Fleset No 58.3
0AD - 0A1 @ Interrupt Control Slave#2 . . . No 54,56
0CO-0DE @ DMA Control #2 (Channel 4:7) No 54
0EC Busy Bypass Control . No A4
OEE Fast A20 Gate Control No A5
OEF Fast CPU Reset Control No A6
OF0 Clear NPBUSY No 53.2
OF1 Reset 80387 No 5.3.3
OF9 Disabie Privy No A3
OFB Enable Privy . No A2
ESF190 Bank 0:1 Address Mux Control Yes 6.4.2.1
ESF191 Bank 2:3 Address Mux Control Yes 6.4.2.2
ESF192 Bank 0 Size Control Yes 6.4.3.1
ESF193 Split Address Start . Yes 6.4.6
ESF194 Bank O Start Address Yes 6.4.7
ESF195 Bank 1 Start Address Yes 6.4.7
ESF196 Bank 2 Start Address Yes 6.4.7
ESF197 Bank 3 Start Address Yes 6.4.7
ESF198 DRAM Mode . . Yes 6.4.8
ESF199 DRAM Parameters Bank 0 Yes 6.4.10
ESF19A Bank 1 Size Control Yes 6.4.3.2
ESF19B Bank 2 Size Control Yes 6.4.3.3
ESF19C Bank 3 Size Control Yes 6.4.3.4
ESF19D Bank 4 Size Control Yes 6.4.35
ESF19E Bank 4 Start Address Yes 6.4.7
ESF19F Systern Configuration Yes 6.4.1
ESF1A0 Bank 4 Address Mux Control Yes 6.423
ESF1A1 DRAM Parameters Bank 1 Yes 6.4.10
ESF1A2 DRAM Parameters Bank 2 Yes 6.4.10
ESF1A3 DRAM Parameters Bank 3 . . Yes 6.4.10
ESF1A4 DRAM Write Cycle Parameters Banks (3 0) Yes 6.4.10
ESF1A5 DRAM Parameters Bank 4 . Yes 6.4.10
ESF1A8 Static Column or Page Mode Yes 6.4.9
ESF1A9 Memory Shadow Control 2 Yes 6.44.2
ESF1AA Memory Shadow Control . . Yes 6.4.4.1
ESF1AB Split Memory Control and SMI RAM Start Address Yes 6.4.5.1
700 ESF Data Port . . No 27,64
1072 CPU Clock Control Yes 426

TABLE 2-1. REGISTER INDEX

10
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ARCHITECTURE wD8110/LV

PORT LOCK/
ADDRESS REGISTER NAME UNLOCK | SECTION
(HEX)
1872 Bus Timing and Power Down Control - . Yes 5.3.1
2072 Refresh Control, Serial and Parallel Chip Selects Yes 71
2872 RTC, PVGA, Chip Selects . . e Yes 7.2
3072 Programmable Chip Select Address e Yes 7.3
3872 General Purpose 1/O Write S Yes 11.1.2
3C72 DMA Shadow 1 e e e e e Yes 8.14.1
4472 DMA Shadow2 . . . . . . . . . . . Yes 8.14.2
4872 ESFAddress . . . . . . . . . . . . Yes 6.4
4C72 DMA Shadow3 . . . . . . . . . . . Yes 8.14.3
5072 ESF Data . . e e Yes 6.4
5472 SMI Auxiliary Control .o - Yes 9.3
5C72 Programmable CS2 and CS3 Control o Yes 9.4
6472 Programmable CS2 Address . . . . . . . Yes 9.5
6C72 Programmable CS3 Address . . . . . . . Yes 9.6
7072 PMC Output Control 7:0 e e Yes 8.4
7472 Backlight Mouse And SMI Control e e Yes 6.5
7872 PMC Qutput Control 15:8 . . . . . . . . Yes 8.4
7C72 SM! I/O Trap Control e e Yes 9.1.2
8072 PMCTimers . . . . . . . . . . . . Yes 85
8472 BMIOTrap . . . . . . . . . . .. Yes 9.1.1
8872 PMC Inputs7:0 . . . . . . . . . . . Yes 8.6
8C72 Stop ClockControf . . . . . . . . . . Yes 427
9072 NMI Status . e e e Yes 8.8
9472 General Purpose I/O Control e e Yes 11.1.1
9872 Diagnostic . . e e e Yes 10.1
9C72 SMI /O Timeout Control 1 e e Yes 9.2.1
AQ72 Delay Line Diagnostic . . . . . . . . . Yes 10.2
A472 SMI 1/O Timeout Count 2 e e e Yes 9.2.2
A872 Test Enable . e e e Yes 10.3
AC72 SMI I/O Timeout Count 3 S e Yes 9.2.3
B072 Activity Monitor Control . . . . . . . . . Yes 8.12
B472 Enhanced DMAClock . . . . . . . . . Yes 428
B872 DMAMode Shadow . . . . . . . . . . Yes 5.4.15
BC72 Enhanced DMAClock . . . . . . . . . Yes 428
co72 ROM Bank SelectControl . . . . . . . . Yes 4.3
Cc472 ScratchpadA . . . . . . . . . . . . Yes 11.2
CC72 Scraichpad B . . e e e e Yes 11.2
c872 PMC interrupt Enables e e e Yes 8.7
Do72 Serial/Paraliel Shadow . . . . . . . . . Yes 8.9
D472 Interrupt Controller Shadow e e Yes 8.10
D872 Activity Monitor Mask e e e Yes 8.13
DC72 Test Status e e e e e Yes 104
E472 Port 70H Shadow . e No 8.1
Fo72 48 MHz Oscillator Disable e e Yes 7.4, Table 7-3
FO73 Lock/Unlock . e e e No 272
F472 48 MHz Oscillator Enable e e Yes 7.4, Table 7-3
FC72 Lock Status . . . . . . . . . . .. Yes L2741
]
@ See Table 5-4. DMA Controlier/Channel Function Map
@ See Table 5-6. interrupt Controller Function Map

TABLE 2-1. REGISTER INDEX (Continued)
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wD8110/LV SIGNAL DESCRIPTION

3.0 SIGNAL DESCRIPTION

Table 3-1 provides a list of signal to pin assign-
ments for the WD8110/LV 208-pin MQPF pack-
age. Table 3-2 provides a description of the sig-
nals controlled by the WD8110/LV.
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FIGURE 3-1. 208-PIN MQFP PACKAGE
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SIGNAL DESCRIPTION wD8110/LvV
PIN - NAME PIN - NAME PIN - NAME PIN - NAME
1-AEN 40 - REFRESH 76 - A10 106 - CPUCLK
2 - BALE 41-V8S 77 - A9 107 - LBCLK
3-SYSCLK 42 - SBHE 78- A8 108 - EADS
4 - LOWMEG 43 - LA20 79-A7 EXCOP
SMEMR 44 - 1OW 80-VSS 109 - VSS
5-SD15 45 -10R 81-A6 110 - RASO
6-SD14 46 - MEMW 82-A5 111 - RAS1
7-SD13 47 - MEMR 83- A4 112 - RAS2
8-SD12 48 - SA1 84-A3 113 - RAS3
9- SD11 49 - SA0 85- A2 114 - RAS4
10 - SD10 50 - MDEN 86 - RDYIN 115 - CAS03
11 - SD9 51 -MDIR 87 -BE3 116 - CAS02
12-SD8 52 - NMI 88 - VDD3V 117 - VSS
13- 8D7 53 - DRMWR 89 - BE2 118 - CASO1
14 -VSS 54 - INTRQ SXAT1 119 - CAS00
15 - SD6 55 - A31 90 - BE1 120 - VDD3V
16 - SD5 SXLOWEN SXBHE 121 - CAS13
17 - VDD5V 56 - A29 91 - BEO 122 - CAS12
18 - SD4 SUSP SXBLE 123 - CAST1
19-8D3 STP_REQ 92 - NPERR 124 - CAS10
20 - SD2 DFS_REQ FERR 125 - ADS
21-8D1 57 - A27 93 - BRDY486 126 - WR
22 -SD0 SXSWPEN 94 - GPREGWR 127 - D/C
23 - CLK14 58 - AZ6 NPBUSY 128 - M/10
24 - MASTER 59 - A25 95 - VSS 129 - PDREF
25 - 1OCK 60 - A24 96 - ROMBA16 130 - LDS32
26 - IOCHRDY 61-A23 3VBUFFER 131 -VSS
27 - ZEROWS 62 - A22 97 - ROMBA17 132 - PMCIN
28 - VSS 63 - A21 3VCORE 133 - SUSPA
29 - MEMCS16 64 - A20 98 - ROMBA18 DFS_RDY
30-10CS16 65-A19 SXM 134 - PCHK486
31 -DRQ7 66 - VSS 99 - CPURES 135 - BLAST
32 - DRQ#6 67 -A18 100 - NPRST 136 - RAO
33- DRQ5 68-A17 101 - SMIRDY EDO
34 - DRQ3 69-A16 WTKMODE 137 - RA1
35 - DRQ2 70-A15 FLUSH ED1
36 - DRQ1 71 -vDD3V 102 - SMI 138 - RA2
37 -VDD5V 72-A14 103 - KEN ED2
38 - DRQO 73-A13 MODE486 139 - VDD3V
39 - SMEMW 74 - A12 104 - BCLK2 140 - RA3A
WTKIRQ13 75 - A11 105 - OSCIN CS3

TABLE 3-1. 208-PIN MQFP - SIGNAL/PIN ASSIGNMENTS
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wD8110/LV SIGNAL DESCRIPTION

PIN - NAME PIN - NAME PIN - NAME PIN - NAME
141 - RA3B 152 - RDY486 171 -D13 192 - D31
Cs4 153 - CSEN 172-D14 193 - IRQSETO
142 - RA4 TC 173 - vDD3V 194 - VSS
ED3 CLKTEST 174 - D15 195 - IRQSET1
143 - RA5 154 - MXCTLO 175 - D16 196 - SMIADS
ED4 155 - MXCTLA 176 - D17 SMIACT
144 - RA6 156 - MXCTL2 177 - D18 197 - HOLDA
ED5 157 - DO 178 - D19 198 - RSTIN
145 - RA7 158 - D1 179 - D20 199 - HOLDR
ED6 159 - D2 180 - D21 200 - SPKR
146 - VSS 160 - D3 181 -VSS 201 - DPO
147 - RA8 161 - D4 182 - D22 202 - VSS
ED7 162 - D5 183 - D23 203 - DP1
148 - RAS 163 - D6 184 - D24 204 - DP2
Cso 164 - D7 185 - D25 205 - DP3
149 - RA10 165 - D8 186 - D26 206 - EXBUSY
CS1 166 - VSS 187 - D27 GPREGRD
150 - RAH1 167 - D9 188 - D28 207 - BS16
CSs2 168 - D10 189 - D29 208 - DACKEN
151 - A20GT 169 - D11 190 - vDD3V
1X/2X 170 - D12 191 - D30

TABLE 3-1. 208-PIN MQFP - SIGNAL/PIN ASSIGNMENTS (Continued)
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SIGNAL DESCRIPTION wD8110/LV

PIN MNEMONIC | /O DESCRIPTION
NUMBER

INITIALIZATION AND CLOCKING
3 SYSCLK O | System Clock Translate +5

In asynchronous bus mode, SYSCLK is equal to BCLK2
divided by two or four, depending on the BUS_MOD bits in the
Bus Timing Register at Port 1872H. See Section 5.3.1.

In synchronous bus mode, SYSCLK is equal to CPUCLK
divided by two or four, depending on the BUS_MOD bits in the
Bus Timing Register at Port 1872H. See Section 5.3.1.

23 CLK14 | Clock 14 Translate +5
CLK14 is derived from a 14.318 MHz crystai oscillator and is
used internally for the 8254 compatible timers. CLK14 is exter-
nally switched to 32 KHz during a suspend and resume.

96 3VBUFFER I 3 Volt Buffer
Pin 96 is shared by 3VBUFFER and ROMBA16. Refer to Mis-
cellaneous group for a description of ROMBA16.

3VBUFFER is sampled during Power-On Reset .
Low = AT Bus I/O Buffer operates at 5 volts.
High = AT Bus I/O Buffer operates at 3 volts.

97 3VCORE | 3 Voit Core
Pin 97 is shared by 3VCORE and ROMBA17. Refer to Miscel-
laneous group for a description of ROMBA17.

3VCORE is sampled during Power-On Reset .
Low = Core operates at 3 volts.
High = Core operates at 5 volts.

98 SXM [ | 80386SX or 386/486 Mode Select Translate +3
Pin 98 is shared by SXM and ROMBA18. Refer to Miscel-
laneous group for a description of ROMBA18.

MODE486 on pin 103 must also be low during Power-On-
Reset to enable SXM.

Low = 80386SX mode.
High = 80386DX mode.

Translate +3 - This signal may only be connected to a 3 volt signal bus when the System Controller
VDD Core pins are powered by 3.3 volts.

Translate +5 - This signal may be connected to a 5 volit signal bus when the System Controller core
is powered by 3.3 volts. These signals are internally translated and require that the
VDDAT pins be connected to a +5 volt source.

TABLE 3-2. SIGNAL DESCRIPTIONS
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wD8110/LV

SIGNAL DESCRIPTION

PIN
NUMBER

MNEMONIC

vo

DESCRIPTION

INITIALIZATION AND CLOCKING (Cont.)

101

103

104

105

106

WTKMODE

MODE486

BCLK2

OSCIN

CPUCLK

Weitek Mode Translate +3
Pin 101 is shared by WTKMODE, SMIRDY and FLUSH. Refer
to Main Processor Control group for a description of
SMIRDYand FLUSH.

WTKMODE is sampled during Power-On-Reset.

if low, Weitek Mode is selected and pin 56 functions as A29,
pin 39 as WTKIRQ13 and pin 4 as LOWMEG.

If high, pin 56 functions as STP_REQ, DFS_REQ or SUSP.
Refer to Main Processor Control group for a description of pin
56.

80386/80486 Mode Translate +3
Pin 103 is shared by MODE486 and KEN. Referto Main
Processor Control group for a description of KEN.

During Power-On-Reset, pin 103 is MODE486. A high at this

time selects the 80486 mode, a low selects the 80386 mode.

Selecting the 80386 mode allows SXM on pin 98 to select be-
tween 80386SX mode and 80386DX mode.

Bus Clock Translate +3
BCLK2 is used to generate an 8 MHz or 10 MHz expansion
bus clock. For an 8 MHz bus, BCLK2 is a 16 MHz or 32 MHz
input signal. For a 10 MHz bus clock, BCLK2 is a 20 or 40
MHz input signal. BCLK2 may also be used to drive the
processor clock.

Oscillator In Translate +3
OSCIN is connected to an external oscillator and is used to
generate the CPUCLK. This frequency may be divided by one
or two, depending upon 1X/2X at power up.

386/486 CPU Clock . Translate +3
At Power-On-Reset, if 1X/2X is strapped high CPUCLK
source defaults to the OSCIN input at pin 105. If 1X/2X is
strapped low, CPUCLK source defaults to BLCK2 at pin 104.

After Power-On-Reset, the CPUCLK source can be changed
depending upon the setting of the SRC bit at Port Address
1072H.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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SIGNAL DESCRIPTION wpDs8110/LV

PIN MNEMONIC | VO DESCRIPTION
NUMBER

INITIALIZATION AND CLOCKING (Cont.)

LBCLK O | Local Bus Clock Translate +3
LBCLK is a derivative of CPUCLK divided by 2 for use with
VESA local bus devices. When 1X/2X is strapped low, LBCLK
is phase synchronized 1X CLK for the local bus.

107

When 1X/2X is strapped high, CPUCLK shoulid be used in-
stead of LBCLK.

108 EXCOP | External 80387 Coprocessor Translate +3
Pin 108 is shared by EXCOP and EADS. Refer to Main
Processor Control group for a description of EADS.

EXCOP is sampled during Power-On-Reset.

If low, an external 80387 is supported, coprocessor error han-
dling logic is enabled, and pins 206 and 94 function as EX-
BUSY and NPBUSY.

If high, pins 206 and 94 function as GPREGRD and
GPREGWR.

151 1X/2X | | Single/Double Phase CPU Clock Translate +3
Pin 151 is shared by 1X/2X and A20GATE. Refer to Main
Processor Control group for a description of A20GATE.

The 1X/2X strapping option is sampled during Power-On-Reset.

When low, OSCIN at pin 105 is divided by 2 internally to main-
tain phase relationship with CPUCLK.

When high, OSCIN is not divided.

153 CLKTEST | Clock Test Translate +3
Pin 153 is shared by CLKTEST, CSEN and TC. Refer to AT

BUS group for a description of CSEN and TC.

CLKTEST is sampled during Power-On-Reset.
When low, test mode is selected.
When high, normal operation is selected.

RSTIN is derived from the mother board power good circuit. It
drives a CMOS input level Schmitt Trigger and is used to reset
the entire system at power up For a detailed description, refer

[

|

! 198 RSTIN | System Reset In Translate +3
|

! to Section 4.1 Power Up Reset.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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wD8110/LV SIGNAL DESCRIPTION
PIN MNEMONIC | 1O DESCRIPTION
NUMBER
AT BUS

156 MXCTL2 O | Multiplexer Control(2:0) Translate +3

155 MXCTL1 O | MXCTL(2:0), controls external multiplexers for the selection of

154 MXCTLO O | input signals IRQSET1, IRQSETO and PMCIN and, along with
DACKEN, generates DACK(7:5), DACK(3:0) and BUS_RST.
Refer to Table 5-1 and Figure 5-1.

208 DACKEN O | DACK Enable Translate +3
When DACKEN is asserted, MXCTL(2:0) are used to generate
DACK(7:5), DACK(3:0) and BUS_RST. Refer to Table 5-1 and
Figure 5-1.

195 IRQSET1 | Interrupt Request Set 1 Translate +3
MXCTL(2:0) along with one of the following:
A20GT, IRQ1, IRQ(3:7) or IRQ12, selects IRQSET1. Referto
Table 5-1 and Figure 5-1.

193 IRQSETO | Interrupt Request Set 0 Translate +3
MXCTL.(2:0) along with one of the following:
ROMS8, RESCPU, IRQ(15:14), IRQ(11:9), or IRQ8 selects
IRQSETO. Refer to Table 5-1 and Figure 5-1.

31:33 DRQ(7:5) | DRQ(7:5) DRQ(3:0) Inputs Translate +5
34:36 DRQ(3:1) These are the DRQ signals from the AT Bus. They have inter-
38 DRQO nal pulldown resistors.

5:13 SD(15:7) /O | AT Data Bus Translate +5
15:16 SD(6:5) SD(15:0) are connected directly to the AT Data Bus. SD(7:0)
18:22 SD4:SD0 have internal programmable pullup resistors. See Port Ad-

dress 8C72H in Section 4.2.7
39 WTKIRQ13 l WEITEK IRQ13 Translate +5
In WEITEK mode, pin 39 is an input from the WEITEK
coprocessor and ORed intemally to generate an IRQ13 interrupt.
SMEMW O | S Memory Write
When not in WEITEK mode, pin 39 is an output and asserted
for AT Bus memory write cycles when the AT Bus address is
below 1 Mbyte.
4 LOWMEG O | First Megabyte Translate +5
In weitek mode, LOWMEG is output to the WD7615 when the
AT bus address is below 1 Mbyte.
SMEMR O | S Memory Read
When not in Weitek mode, pin 4 is SMEMR. When asserted,
SMEMR indicates a read cycle with an address below 1 Mbyte

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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SIGNAL DESCRIPTION wDs110/LV
PIN MNEMONIC | VO DESCRIPTION
NUMBER
AT BUS (Cont.)

46 MEMW /O | Memory Write Translate +5
In Master Mode MEMW is an input.
MEMW is asserted by the System Controller as an output
when a DMA or processor memory write to the AT Bus is to
take place.

47 MEMR /O | Memory Read Translate +5
In Master Mode, MEMR is an input.
MEMR is asserted by the System Controller as an output

| when a DMA or processor memory read from the AT Bus is to
E take place.

44 Iow I/O | VO Write Translate +5
In Master Mode, IOW is an input.
IOW is asserted by the System Controlier as an output when a
DMA or processor /O write to the AT Bus is to take place.

45 IOR I/O | VO Read . Translate +5
In Master Mode, IOR is an input.
IOR is asserted by the System Controller as an output when a
DMA or processor /O read from the AT Bus is to take place.

42 SBHE /O | System Bus High Enable Translate +5

49 SA0 /O | System Address 0

48 SA1 /O | System Address 1
In Master Mode, these are input signals asserted by the Bus
Master.
When not in Master Mode, these are output signals used by
the AT Address Bus.

43 LA20 /O | Early Address 20 Translate +5
in Master Mode, LA20 is an input signal asserted by the Bus
Master to place an address bit on A20.
When not in Master Mode,LA20 is an output asserted by the
System Controller to place address bit A20 on the AT Bus
LA20 line.

24 MASTER | Master Translate +5
MASTER is asserted by the Bus Master to indicate that a Bus
Master cycle is occurring. This causes SBHE, SAD, SAT1,
MEMR, MEMW, IOR, IOW and LA20 to be selected as input
signals.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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wD8110/LV SIGNAL DESCRIPTION
PIN MNEMONIC | /O DESCRIPTION
NUMBER
AT BUS (Cont.)

40 REFRESH IO | Refresh Translate +5
As an input, REFRESH is asserted by the Bus Master in con-
junction with MEMR to refresh memory on the AT Bus and
DRAM controlled by the System Controller.

As an output, REFRESH is asserted by the System Controller
to refresh memory on the AT Bus.

153 CSEN O | Chip Select Enable Translate +3
Pin 153 is shared by CSEN, TC and CLKTEST. Referto In-
itialization And Clocking group for a description of CLKTEST.
CSEN enables the decoding of CS(4:0) for up to 32 chip
selects.

TC O | Terminal Count
TC is used by the WD76C20 during DMA cycles for generating
TC on the AT bus.

26 IOCHRDY ! /O Channel Ready Translate +5
IOCHRDY initiates wait states during AT bus cycles.

27 ZEROWS | Zero Wait State Translate +5
ZEROWS initiates a zero wait AT bus cycle.

30 I0CS16 | 16 Bit /O Cycle Translate +5
I0CS16 initiates a 16-bit AT Bus cycle.

29 MEMCS16 | 16-Bit Memory Cycle Translate +5
MEMCS16 initiates a 16-bit memory AT Bus cycle.

1 AEN O | Address Enable Translate +5
AEN is asserted by the System Controller while performing
DMA and Refresh cycles.

2 BALE O | AT Bus Address Latch Enable Translate +5
BALE is synchronous with the Bus Clock (BCLK2).

25 IOCK I VO Channel Check Translate +5
When asserted, IOCK indicates that a bus or memory error
has occurred on the AT Bus and generates an NM| to the
processor.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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SIGNAL DESCRIPTION wD8110/LV
PIN MNEMONIC [{ 170 DESCRIPTION
NUMBER n B
MAIN PROCESSOR CONTROL
102 SMI 11O { System Management Interrupt Translate +3
3 Request to and from the processor. (Open collector)
196 SMIADS I System Management Interrupt Address Strobe
SMIACT System Management Interrupt Active Translate +3
SMIADS and SMIACT are signais from the CPU for supporting
SMI cycles.
For AMD and Cyrix CPUs pin 196 is SMIADS.
For Intel CPUs pin 196 is SMIACT.
101 SMIRDY O | System Management Interrupt Ready Translate +3
! Pin 101 is shared by SMIRDY, FLUSH and WTKMODE. Refer
| to Initialization And Clocking group for a description of
E WTKMODE. Whether pin 101 functions as SMIRDY or
| FLUSH is controlled by bit 13 at Port Address 7C72H.
! SMIRDY is the ready signal for SMi operations.
FLUSH O | Flush Cache
FLUSH is asserted to the 80486 to flush its internal Cache.
91 BEO i Byte Enable 0 Translate +3
SXBLE SX Bus Low Enable
In 80386DX or 80486 mode this is BEO, the Byte Enable 0 sig-
nal from the CPU.
In 80386SX mode this is BLE, the Bus Low Enable signal and
indicates a transfer of the low byte on the processor data bus.
90 BE1 | | Byte Enable 1 Translate +3
SXBHE SX Bus High Enable o
In 80386DX or 80486 mode this is BE1, the Byte Enable 1 sig-
nal from the CPU.
In 80386SX mode this is BHE, the Bus High Enable signal and
indicates a transfer of the high byte on the processor data bus.
89 BE2 | Byte Enable 2 Translate +3
SXA1 SX Processor Address Bit 1 L
In 80386DX or 80486 mode this is BE2, the Byte Enable 2 sig-
nal from the CPU. f
In 80386SX mode this is bit 1 (A1) of the processor address
bus.
87 BE3 | Byte Enable 3 Translate +3
In 80386DX or 80486 mode this is BE3, the Byte Enable 3 sig-
nal from the CPU.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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wD8110/LV SIGNAL DESCRIPTION
PIN MNEMONIC | VO DESCRIPTION
NUMBER
MAIN PROCESSOR CONTROL (Cont.)

125 ADS I Address Status Translate +3
ADS is the address status signal from the processor.

128 WIO | | MemoryOrvVo Translate +3
When high, M/IO indicates a processor memory cycle.

When low, M/IO indicates a processor /O cycle.

127 D/C | | Data Control Translate +3
D/C is the Data Control signal of the processor.

When high, a data transfer occurs.
When low, a control operation occurs.

126 W/R | | Write Or Read Translate +3
W/R is the write or read signal from the processor.

When W/R is high, a write occurs.
When W/R is low, a read occurs.

199 HOLDR O | Hold Request Translate +3
Hold cycle request to the processor.

197 HOLDA | Hold Acknowledge Translate +3
Hold acknowledge from the processor.

52 NMi O | Non-Maskable Interrupt Translate +3
Processor non-maskable interrupt cycle request.

134 PCHK486 | Parity Check 80486 Translate +3
When in 80486 mode, PCHK486 is an input signal, asserted by
the 80486 during CPU memory reads, to indicate that a parity
error has occurred. PCHK486 is latched internally to generate
an NML.

152 RDY486 O | Ready 80486 Translate +3
RDY486 terminates non-burst 80486 cycles or all 80386
cycles. It is externally ORed with other ready sources, such as
387RDYO, VLBIRDY and WEITEKRDY, before going to the
CPU.

93 BRDY486 O | Burst Ready 80486 Translate +3
During 80486 mode, BRDY486 asseried indicates a Burst is
ready for a 80486 burst cycle.

54 INTRQ O | Interrupt Request Translate +3
Processor interrupt cycle request.

TABLE 3-2. SIGNAL DESCRIPTION (Continued)
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SIGNAL DESCRIPTION wbD8110/LV
PIN MNEMONIC | /O DESCRIPTION
NUMBER
MAIN PROCESSOR CONTROL (Cont.)
T

103 KEN O | Cache Enable Translate +3
Pin 103 is shared by KEN and MODE486. Refer to Initialization
And Clocking group for a description of MODE486.

During normal operations KEN is an output to the 80486. KEN
is always asserted during T1 cycles and de-asserted for non-
cache cycles.

99 CPURES O | CPU Reset Translate +3
When asserted, CPURES is a synchronous reset for the
processor.

86 RDYIN I Processor Ready In Translate +3
RDYIN is the processor READY signal after all sources are
OR’ed together.

151 A20GATE O | A20 Gate . Translate +3
Pin 151 is shared by A20GATE and 1X/2X. Refer to Initializa-
tion And Clocking group for a description of 1X/2X.

A20 from Port 92H is ORed with the Keyboard Controlier out-
put and is directly connected to A20GTX of the 80486 CPU.

108 EADS O | External Address Valid Input Translate +3
Pin 108 is shared by EADS and EXCOP. Refer to Initialization
And Clocking group for a description of EXCOP.

EADS connects to the 80486 EADS input to run cache invalida-
tion cycles.

207 BS16 O | BUS SIZE 16 Translate +3
BS16 is asserted to the 80386/80486 processor whenever an
AT Bus cycle is generated.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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wDs8110/LV SIGNAL DESCRIPTION

PIN MNEMONIC | /O DESCRIPTION
NUMBER
MAIN PROCESSOR CONTROL (Cont.)
55 A3t /O | Processor Address Bus A(31:2) Translate +3
SXLOWEN O | For 80486 and 80386DX cycles, A(31:2) are inputs.
56 A29 I/0 | For Master cycles, A(23:2) are inputs.
SUSP O | For DMA and refresh cycles, A(23:2) are outputs.
STP_REQ 0
DFS_REQ O | For Cache invalidation during DMA and Master cycles A31,
57 A27 | A29 and A(27:24) outputs are forced low.
SXSWPEN o]
58:60 A(26:24) /O | SXLOWEN, SXSWPEN
In 80386SX mode A(31:24) are not used and are forced low in-
61:65 A(23:19) IO | temally. Pins 55 and 57 become cutputs SXLOWEN and
67:70 A(18:15) I/O | SXSWPEN which provide buffer control for the 80386SX CPU
72:79 A(14:7) IO | data buffers.
81:85 A(6:2) /o

Suspend (SUSP), Stop Clock Request (STP_REQ),
Dynamic Frequency Shift Request (DFS_REQ)

In Weitek mode, pin 56 is A29. When A29 = 0, A31 =1 and
M/IO on pin 128 = 1, a Weitek cycie is decoded internally.

When not in Weitek mode, pin 56 serves as:
Stop Clock Request (STP_REQ) for Intel CPUs.
Suspend (SUSP) for Cyrix CPUs.

DFS Request (DFS_REQ) for IBM BL. CPU.

133 SUSPA | Suspend Acknowledge Translate +3
For Cyrix CPUs pin 133 is SUSPA, a response to SUSP on pin
56.
DFS_RDY ! DFS Ready
For IBM CPUs pin 133 is DFS_RDY, a response to DFS_REQ
on pin 56.
135 BLAST | Biast Translate +3

In 80486 Mode, BLAST is input from the 80486 to indicate the
end of the last burst cycle.

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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SIGNAL DESCRIPTION wD8110/LV
. PIN MNEMONIC | VO DESCRIPTION
| NUMBER ;

NUMERIC PROCESSOR CONTROL

92 NPERR | Numeric Processor Error Translate +3
80386 Mode -

NPERR is the error signal from the 80387 numeric processor.
If asserted while NPBUSY is active, an internal IRQ13 is as-
serted.

FERR | Floating Point Error
80486 Mode -
This is the FERR from the 80486. When asserted, it
generates an intemal IRQ13.

94 NPBUSY 1 Numeric Processor Busy
Pin 94 is shared by NPBUSY and GPREGWR, refer to Miscel-
laneous group for a description of GPREGWR.

When operating in External Coprocessor Mode, pin 94 is

NPBUSY, the busy status of the 80387 coprocessor. If

NPERR goes low while NPBUSY is active, an intemal IRQ13
s is generated and the EXBUSY output on pin 206 goes active.

100 NPRST O | Numeric Processor Reset Translate +3
In External Coprocessor Mode (EXCOP asserted), this pin is
NPRST and is used to reset the numeric processor.
DRAM MEMORY CONTROL

51 MDIR O | Memory Direction Translate +3
MDIR determines the direction of the DRAM data buffers if re-
quired.

When high, the direction is from CPU Data Bus to Memory
Data Bus.

When low, the direction is from Memory Data Bus to CPU
Data Bus.

53 DRMWR O | DRAM Write Translate +3
DRMWR operates as one DRAM write enable for all DRAMs
in all banks. 1t must be buffered externally if the load exceeds

i 450 pF.
I
50 MDEN 0 E Memory Data Enable Translate +3
I MDEN enables the memory data buffers, if required.
TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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wbD8110/LV SIGNAL DESCRIPTION
PIN MNEMONIC | 11O DESCRIPTION
NUMBER
DRAM MEMORY CONTROL (Cont.)
150 RA11/CS2 O | DRAM Address Bits RA(11:0) Translate +3
149 RA10/CS1 O | EDATA Bits ED(7:0)
148 RA9/CS0 O | Chip Select Bits CS(4:0)
147 RAS/ED7 I}
145 RA7/ED6 le} DRAM Address
144 RA6/ED5 IO | RA(11:4), RA3B, RA3A and RA(2:0) are output signals control-
143 RA5/ED4 IO | led by the System Controller. During DRAM cycles they are
142 RA4/ED3 I/O | used to select the DRAM row and column.
141 RA3B/CS4 o]
140 RA3A/CS3 O | RA3B is the muitiplexed DRAM address for banks 1 and 3.
138 RA2/ED2 le}
137 RA1/ED1 /O | RA3A s the multiplexed DRAM address for banks 0, 2 and 4.
136 RAO/EDO le}
RA(11:0) are designed to directly drive DRAMs and have con-
trollable output strength for driving heavy capacitive loads. If
the load exceeds 450 pF, it is necessary to use external buf-
fers.
EDATA
ED(7:0) are /O signals representing data to or from devices
such as the Keyboard Controller on the EDATA bus.
Chip Select
CS(4:0) are output only signals, decoded by external logic to
provide one of 32 possible Chip Selects.
114:110 RAS(4:0) O | Row Address Select 4:0 Translate +3
RAS4:0 are the row address select signals for banks 4
through 0.
RAS4:0 are designed to drive up to a 150 pF load directly.
For loads that exceed 150 pF, they must be buffered external-
ly before being connected to the DRAMs.
TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
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SIGNAL DESCRIPTION wbDs8110/LV
T
PIN MNEMONIC | 11O | DESCRIPTION
NUMBER !
DRAM MEMORY CONTROL (Cont.)
115:116 CAS0(3:2) 0] : Column Address Select 0 (3:0) Translate +3
118:119 CAS0(1:0) { Column Address Select 1 (3:0)
121:124 CAS1(3:0) ‘
CAS0(3:0) are the four column address select signals for
banks 4, 2 and 0.
CAS1(3:0) are the four column address select signals for
banks 3 and 1.
i There is a CAS signal for each byte in a 32 bit word.
During read operations, all CASs are activated. During
memory write operations, the only CAS signals that are active
are those with the corresponding BE(3:0) active.
CASQ(3:0) and CAS1(3:0) drive the DRAM iines directly.
DATA BUS
192:191 D(31:30) /O | Data Bits 31 Through 00 Translate +3
189:182 D(29:22) This is a four byte data bus connected directly to Local devices
180:174 D(21:15) and Numeric processors. The WD8110 generates and checks
172:167 D(14:9) even parity for each of the four bytes during CPU and DMA
165:157 D(8:0) cycles. The parity appears on DP(3:0).
205:203 DP(3:1) I/O | Data Parity 3 through 0 Translate +3
201 DPO These are the even parity bits generated and checked by the
WD8110 during 386 and DMA cycles. DP3 = D(31:24),
DP2 = D(23:16), DP1 = D(15:8) and DPOQ = D(7:0).
130 LDS32 | Local Data Size 32 Translate +3
LDS32 is asserted when a device such as Weitek 4167 or
Video Local Bus Interface on the 80486 local bus will complete
this cycle and generate RDY486. LDS32 is sampled at the
end of T2.
POWER MANAGEMENT
129 PDREF | Power Down Refresh Translate +3
PDREF is a 64 KHz signal from the WD76C20. During power
down, PDREF is passed internally to REFRESH (pin 40 of the
WD8110).
132 PMCIN ! Power Management Control Input Translate +3
PMCIN is used to sample eight PMC inputs selected by
MXCTL(2:0). See Table 5-1 and Figure 5-1.
TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)

)
79-840003-001 (Rev. C,

B 9718228 0019184 L50 WW

RELEASED 11/30/93 27




wD&8110/LV SIGNAL DESCRIPTION

PIN MNEMONIC | VO DESCRIPTION
NUMBER
MISCELLANEQOUS
206 EXBUSY O | Extended Coprocessor Busy Translate +3

in External Coprocessor Mode (EXCOP asserted), this pin is
EXBUSY and is used by extemnal logic to generate BUSY386
and EPEREQ for 80387 error handling in AT compatible mode.

General Purpose Register IO Read

GPREGRD When not in External Coprocessor Mode (EXCOP
de-asserted), this pin is GPREGRD and is used to enable
reading 16-bit external General Purpose 10 registers.

Pin 206 has an internal programmable resistor. See Port Ad-
dress 9472H in Section 11.1.1.

94 GPREGWR O | General Purpose Register 10 Write Translate +3
Pin 94 is shared by GPREGWR and NPBUSY. Referto
Numeric Processor Control group for a description of NPBUSY.
Pin 94 has an internal programmable resistor. See Port Ad-
dress 9472H in Section 11.1.1.

When not in External Coprocessor Mode (EXCOP
de-asserted), pin 94 is GPREGWR and is used to enable writ-
ing to 16-bit external General Purpose 10 registers.

96 ROMBA16 0 ROM Bank Switch 16 Translate +3
97 ROMBA17 O | ROM Bank Switch 17
98 ROMBA18 O | ROM Bank Switch 18

Pin 96 is shared by ROMBA16 and 3VBUFFER

Pin 97 is shared by ROMBA17 and 3VCORE

Pin 98 is shared by ROMBA18 and SXM. Refer to the
Initialization And Clocking group for a description of
3VBUFFER, 3VCORE and SXM.

ROMBA(16:18) control address bits for up to 512 KB of BIOS
ROM mapped into the 64K regions at C0000, D0O000, E0000
and FO000.. See Port Address C072H in Section 4.3 for more

information.

200 SPKR O | Speaker Translate +3
SPKR drives the speaker transistor and is used for diagnos-
tics.

14,28, /1 VSS | GROUND
66, 80, 95
109, 117
131, 146
166, 181
194, 202

17,37 VDD5V | +5 VOLTS

TABLE 3-2. SIGNAL DESCRIPTIONS (Continued)
)
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SIGNAL DESCRIPTION wbD8110/LV
PIN MNEMONIC | /O DESCRIPTION
NUMBER
MISCELLANEOUS (Cont.)
71, 88, vDD3V 1 +3.3 volts in mixed voltage systems.
120, 139, +5 volts in 5 volt only systems
173, 190

TABLE 3-2. SIGNAL DESCRIPTION (Continued)
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WD8110/LV

INITIALIZATION, CLOCKING AND ROM BANK SELECTION

4.0

This section describes the system Master Reset
(RSTIN) operation, contro! of internal clock
(CLK14), bus clock (SYSCLK) and the processor
clock (CPUCLK).

4.1 POWER UP RESET

The system reset signal, RSTIN, is generated ex-
ternally at power up and is used to reset the entire
system. When asserted, the System Controller
outputs the CPURES signal to reset the CPU. At
this time, the System Controller also resets the AT
Bus by asserting DACKEN and MXCTL(2:0) =
100, which are decoded externally as BUS_RST
(DACK4). See Sections 5.1, 5.1.1, Table 5-1 and
Figure 5-1. An external RC circuit can be used to
extend the time that RSTIN is asserted until the
power supply reaches a proper level. CPURES
and BUS_RST (AT Bus reset) signals are de-as-
serted 1 ms beyond the de-assertion of RSTIN.

During Power-Up-Reset the following strap op-
tions are sampled. The functions are described in
Sections 4.1.1 through 4.1.7, Table 4-1 sum-
marizes the strap options and the multiplexed sig-
nals they control. The state of these strap options
may be read at Port Addresses 8C72H and
CO72H.

MODE486 - pin 103 SXM - pin 98
3VBUFFER - pin 96 3VCORE - pin 97
1X/2X - pin 151 EXCOP - pin108
WTKMODE - pin 101 CLKTEST -pin153

4.1.1 Type of Processor

The System Controller is capable of operating
with an 80486SX/DX or 80386SX/DX processor.
MODE486 and SXM determine the type of
processor used.

If MODE486 is strapped high, the 80486SX/DX
CPU mode is selected. In this mode SXM is
ignored.

If MODEA48E6 is strapped low and SXM strapped
high, the 80386DX mode is selected.

If MODE486 and SXM are strapped low, the
80386SX mode is selected and the System
Controller generates SXLOWEN and SXSWPEN

INITIALIZATION, CLOCKING AND ROM BANK SELECTION

signals to route 32-bit data to the 16-bit data
path of the 80386SX.

4.1.2 3 Volt or 5 Voit Operation

The WD8110LV is designed to operate at 5 volts,
3 volts or a mix of 5 and 3 volts.

If 3VBUFFER is strapped low, the AT Buffer
operates at 5 volts. If high the AT Buffer operates
at 3 volts.

It 3VCORE is strapped low, the WD8110 core
logic operates at 3 volts. [f high, the core
operates at 5 volts.

The following table presents the legitimate com-
binations.

3VBUFFER 3VCORE

High Low 3 Volt design, all
VDD equal 3 volts.

Low Low 10 Buffer at 5 volts,
Core at 3 volts.

Low High 5 Volt design, all
VDD equal 5 volts.

High High lllegal combination.

4.1.3 Clock Select
1X/2X determines the type of CPUCLK.

If 1X/2X is strapped low:

The processor (for example, 80386DX) uses a
double frequency input clock. At RSTIN.
BCLK2 is selected as the CPUCLK source and
is divided by two intemally.

If 1X/2X is strapped high:

The processor (for example, 80486DX) uses
an input clock that matches its operating fre-
quency. At RSTIN, OSCIN is selected as the
CPUCLK source.

The CPUCLK source as selected by 1X/2X strap-
ping may be overridden by the SCR bit at Port
1072H.
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wD8110/LV

4.1.4 External 80387 Support

EXCOP indicates whether an External 80387
Coprocessor is supported.

If EXCOP is strapped low, an External 80387
Coprocessor is supported and pins 206 and 94
operate as Extended Coprocessor Busy (EXBUSY)
and Numeric Processor Busy (NPBUSY), respec-
tively.

If EXCOP is strapped high, an Extemal 80387
Coprocessor is not supported and pins 206 and
94 operate as General Purpose Register IO Read
(GPREGRD) and General Purpose Register 10
Write (GPREGWR). See Section 11.1 for a
description of the General Purpose Registers.

4.1.5 Weitek Mode

WTKMODE strapping option is used to indicate
that a Weitek numeric processor is supported.

If WTKMODE is strapped low, the Weitek Mode is
selected and pins 39, 4 and 56 function as
WTKIRQ13, LOWMEG and address bit A29,
respectively.

If WTKMODE is strapped high, pins 39, 4 and 56
function as SMEMW, SMEMR and
SUSP/STP_REQ/DFS_REQ, respectively.

41.6 Clock Test

CLKTEST must be strapped high for normal
operation. CLKTEST is strapped low for factory
test purposes.

-ff 79-840003-001 (Rev.C)
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INITIALIZATION, CLOCKING AND ROM BANK SELECTION

SIGNAL OPTION MULTIPLEXED SIGNALS
Pin 103 Pin 92
MODE486 High = 486 Mode — |FERR
Low = 386 Mode — |NPERR
Pin 98 Pin 55 Pin 57 Pin89 Pin90 Pin91
SXM Low = 803865X Mode — |SXLOWEN SXSWPEN  SXA1 SXBHE SXBLE
High = 80386DX Mode —* A31 A27 BE2 BE1 BEO
{MODE486 must be strapped low to enable SXM)
Pin 96
3VBUFFER Low = AT /O Buffer
powered at 5 volts
High = AT /O Buffer
powered at 3 volts
Pin 97
3VCORE Low = Core powered at
3.3 volts
High = Core powered at
5 volts
Pin_151
1X/2X Low = CPU uses double
frequency clock (CLK2)
High = CPU uses single
frequency clock (CLK)
Pin 108 Pin 94 Pin 206
EXCOP Low = Enable 80387 — |NPBUSY EXBUSY
High = Enable General = GPREGWR  GPREGRD
Purpose Register
RW
Pin 101 Pin 4 Pin 39 Pin 56
WTKMODE Low = Weitek Coprocessor—b LOWMEG WTKIRQ13 A29
supported —
High = CPU Stop Clock — SMEMR SMEMW SUSP/STP_REQ/DFS_REQ
supported
Pin 153
CLKTEST Low = Clock test mode
High = Normal operation
TABLE 4-1. STRAPPING OPTION SUMMARY
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wD8110/LV

42 CLOCKING

The System Controller clocking logic makes use
of seven clocks and four registers to control the
selection and speed of the clocks. Some of these
clocks are used internally by the System Control-
ler. Three of the clocks are used externally by the
System Bus and CPU. Figure 4-1 shows how the
clocks interact with each other and the registers
used to select the clock and speed.

AutoFast for 1X Clock Intel CPUs.

The Stop Grant AutoFast mode, as enabled by bit
5 at Port Address 1072H, emulates low speed
CPU clock operation by periodically placing the
CPU in a low power Stop Grant state. During
times that autofast logic selects the lower CPU
clock speed, STP_REQ will be asserted for either
732 us or 854 us out of every 976 us, effectively
providing either a divide by 4 or divide by 8 of the
normal clock speed. This does not change the
clock to the CPU.

This enhanced mode provides key advantages
over actually changing the clock speed when
using a 1X clock CPU with a PLL in its clock input.

* The effective clock rate is lower than the
minimum 8 MHz restriction imposed by
some CPUs.

* There is far less latency in retumning to
high speed since there is no 1 ms re-
quirement for the CPU'’s PLL to settle
down as there is after a clock frequency
change.

There are two methods in which the Stop Grant
AutoFast mode may operate.

* STP_REQ output pin is asserted auto-
matically by the autofast logic.

* The autofast logic causes an SMI each
time STP_REQ must be asserted and it
is the responsibility of the SMI handler
to actually assert it.

Refer to I/O registers at Port Address 1072H bits
7:4 and 7472H bit 11.
Enhanced AutoFast Activity Detection Logic

The AutoFast activity detect function is designed
to reduce the possibility of slowing the CPU while
it is performing useful operaticns. This enhanced

logic speeds up the CPU during memory writes to
address range 128K to 1M.

Refer to the register at Port Address 7472H bit 12.
CPU Phase Lock Loop Stabilization Support

For 1X clock CPUs, incorporating a PLL in the
clock input usually requires a delay of 1 ms be-
tween any change in clock frequency and the
deassertion of the STP_REQ output. CSUDLY
and CSCDLY in registers 7472H and 8C72H sup-
port this requirement. They enforce a 1 to 2 ms
delay for clock stop and speed change functions.

4.21 Internal Clock (CLK14)

CLK14 is an input signal from a 14.318 MHz
crystal and is used for the control of the 8254
compatible timers. CLK14 is switched by the
WD76C20 to 32 KHz during save and resume
operations.

4.2.2 Internal Clock (CLK32K)

CLK32K is a 32KHz clock derived from the 64
KHz PDREF signal at pin 129, divided by two.
Although its value cannot be changed, it can be
read at Port Address E472H bit 15.

4.2.3 Local Bus Clock For 2X CPU Mode
(LBCLK)

LBCLK is CPUCLK divided by 2 for use with
VESA local bus devices. Generally, this output is
only usefull when 1X/2X is strapped low. A clock
selection jumper for the VESA bus is required if
both 1X and 2X CPUs are used on the same
motherboard. CPUCLK would be selected when
a 1X CPU is used. See Figure 4-1 and CPU
Clock Control register description at Port Address
1072H.

4.2.4 System Bus Clock (SYSCLK)

The AT bus is driven by SYSCLK, which is
derived from either BCLK2 in asynchronous
mode or CPUCLK in synchronous mode, as
selected by the Bus Timing Register at Port
Address 1872H. SYSCLK is always one half or
one fourth the value of the selected input clock
(refer to Figure 4-1).
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INITIALIZATION, CLOCKING AND ROM BANK SELECTION

4.2.5 Processor Clock (CPUCLK)

The Processor Clock (CPUCLK) is an output from
the System Controller. At Power-Up-Reset, the
CPUCLK signal defaults to the OSCIN input fre-
quency if 1X/2X is strapped high, or to BCLK2 if
1X/2X is strapped low. CPUCLK may be changed
to a lower frequency to reduce power.

In 80386 mode, CPUCLK is a 2X clock for the
80386 CPU.

After Power-On-Reset the CPUCLK may be
stopped or the source and speed changed, by
programming the CPU Clock Control Register at
Port Address 1072H.

When CPUCLK is stopped it is in phase two.
CPUCLK is restarted by an NMI or IRQ interrupt,
qualified by the normal NMI and IRQ masking cir-
cuitry or by an NMI generated PMC logic. In Intel
Mode STP_REQ is automatically generated.

CPUCLK can be divided down to the processor
execution rate to provide software compatibility
with programs expecting a particular CPU speed,
such as game software. Dividing the clock rate
may also have an effect on the CPU power con-
sumption, so CLK_SPD also provides some
choices of clock duty cycle.

OSCIN or BCLK2 can be used as the CPUCLK
source. This choice is determined by SRC of the
CPU Clock Control Register. SRC is set automat-
ically at power-up-reset based upon the strap op-
tions.

34 RELEASED 11/30/93

B 9718228 0019191 490 M

n
79-840003-001 (Rev.C) ﬁ



wD8110/LV

INITIALIZATION, CLOCKING AND ROM BANK SELECTION
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INITIALIZATION, CLOCKING AND ROM BANK SELECTION

4.2.6 CPU Clock (CPUCLK) Control Register
Port Address 1072H -

Bits 15:8, 06:00 Read and Write
Bit 07 Read, Write and Clear

15 [ 14 [ 13 | 12 | 11 10 | 09 | 08
SRC CLK_SPD AUT_ ALT_CLK_SPD
FST

07 06 |05 | 04 | 03 | 02| 01 | OO

ASHE|ASMIS| SGAE| SGD4 SCHH| SCH
Signal Default
Name At RSTIN
SRC . ... ... .. 0., on
CLKSPD ............... 001
AUT_FST,ALT_CLK_SPD . ... .. 0000
ASRE ... .............. None
ASMIS, SGRE,SGD4 . . . . ... .. 000
Bits03,02 . ... ........_ ... None
SCH,SCHH . .. ........... 00

Bit 15 - SRC, CPUCLK Clock Source

SRAC determines whether CPUCLK is to be
driven by BCLK2 or OSCIN.

SRC=0-

BCK2 is the CPUCLK source.
Default for when 1X/2X is strapped low.

SRC=1-

OSCIN is the CPUCLK source.
Default for when 1X/2X is strapped

high.
Bits 14:12 - CLK_SPD, CPUCLK Clock Speed
CLK_SPD
14 1312

0 0 0 - Reserved

0 0 1 - source divided by 1.

0 1 0 - source divided by 2.

0 1 1 - source divided by 4,
25% duty cycle.

1 0 O - source divided by 4,
75% duty cycle.

1 0 1 - source divided by 8,
12% duty cycle.

1 1 0 - source divided by 8,
88% duty cycle.

1 1 1 -source divided by 64,
98% duty cycle.

Bit 11 - AUT_FST, Automatic Processor Clock

Speed Switching

When automatic CPUCLK switching is enabled,
the processor clock is switched between high
and low clock speeds, depending upon activity.
If the external TURBO signal is de-asserted
when auto switching is enabled, the CPUCLK
is normally at the alternate clock or slower
rate. When speedup activity occurs, the
clock speed switches to the nominal clock
rate, normally the higher, for a period of time
determined by Table 4-3. When no further
activity occurs, the clock speed switches
back down to the alternate speed. If the ex-
temal TURBOQ signal is asserted, the clock
rate is set to the nominal clock rate specified
by the CLK_SPD field.

A halt state also causes the clock rate to
slow, unless the SCHH or SCH field is
programmed to stop the clock. The clock
restarts or retums to the faster rate when any
interrupt occurs.

Table 4-3 shows the activity that triggers a
higher clock rate.

AUT_FST=0-
Automatic Clock Switching is disabled.
TURBO determines whether CLK_SPD
or ALT_CLK_SPD is to be used as the
CPU clock. Refer to Table 4-2 for the
appropriate selection, as determined by
TURBO.

AUT_FST=1-
Automatic CPUCLK Switching between
CLK_SPD and ALT_CLK_SPD is
enabled when TURBO is de-asserted.
CLK_SPD is selected when TURBO is
assented. Refer to Table 4-2.
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T

When it is more desirable to allow the

[
' TURBO ' AUT_FST CPU CLOCK SPEED . h
} \‘ autofast logic to control the assertion of
0o | X CLK_SPD STP_REQ with no intervention by an SMi
1 0 ALT_CLK_SPD handler, ASMIE is set to 0 anq ASRE will no
longer be cleared automatically by the
1 1 CLK_SPD or autofast logic. In this case, ASRE need only
l ALT_CLK_SPD be set once. Note that ASRE can be used in

this mode to gate autofast operations, since
STP_REQ cannot be asserted while ASRE is
} 0.

ASRE is ignored when WD8110/LV is not in
the Stop Grant AutoFast mode (SGAE = 0)

TABLE 4-2. CLOCK SWITCH SELECTION

| SPEEDUP ACTIVITY TIME PERIOD

Hard disk interrupt, Hard disk or | 1 second
numeric processor |/O, SCSI,

floppy, port B 1/O. ASRE=0-

Keyboard interrupt. 1 second or until Autofast logic cannot assert STP_REQ.
next video ASRE =1 -
access.

Autofast logic can assert STP_REQ.

Video access or processor reset. | 1 miliisecond
: e : " Bit 06 - ASMIS, AutoFast SMI Status

Any NMI or IRQ interrupt, ex-

cept keyboard or hard disk. ASMIS=0-
TABLE 4-3. SPEEDUP ACTIVITY ;Rnel autofast logic has not generated an
Bits 10:08 - ALT_CLK_SPD, Alternate Clock ASMIS =1 -

Speed This signals the SMI handler that the

ALT_CLK_SPD source of the SMI is a request from the
10 09 08 autofast logic to enter the Stop Grant
state. The SM! handler must clear

¢ 0 0-CPJCLK unchanged from ASMIS by writing a 1 to it. Writing a 0

has no effect. It is permissible to clear
ASMIS and set ASRE simultaneously.

Bit 05 - SGAE, Stop Grant AutoFast Enable

SGAE is the master enable for the Stop
Grant AutoFast mode.

0 O 1 -source divided by 1.

0 1 0 -source divided by 2.

0 1 1 -source divided by 4,
25% duty cycle.

1 0 O - source divided by 4,
75% duty cycle.

- SGAE =0 -
1ot 15(2)3/: c;u?;vg/ilde.by 8, Stop Grant AutoFast mode is not enabled.
1 1 0 - source divided by 8, SGAE =1 -
88% duty cycle. Autofast logic emulates low speed
1 1 1 -source divided by 64, operation of the CPU by periodically as-
98% duty cycle. serting the STP_REQ output, thereby

Bit 07 - ASRE, AutoFast Stop Request Enable

ASRE must be set to_1 to allow the autofast
logic to assert STP_REQ. This permits an
SMI handler to control STP_REQ assertion
when ASMIE at Port Address 7472H bit 11 is
set. With ASMIE set, ASRE is automatically
reset when the autofast logic determines it is
time to deassert STP_REQ. This automatic
reset assures that STP_REQ cannot be reas-
serted untii ASRE is again set by an SMI
handler.

placing the CPU in a low power stop
grant state. For proper operation,
ALT_CLK SPD in this register must
be set to 000.

Bit 04 - SGD4, Stop Grant Divide By 4

SGD4 sets the effective clock speed divisor
for stop grant emulation of low speed during
autofast. SGD4 is ignored unless the
WD8110/LV is in the Stop Grant AutoFast
mode (bit 5 - SGAE = 1).
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SGD4=0- 4.2.7 Clock Stop/Speed Control Register
The CPU will execute for 122 us out of  poy Agdress 8C72H - Bits 15:10 Read only
each 976 us time period (effectively a Bits 09:00 Read and
divide by 8). Write

SGD4=1-

The CPU will execute for 244 us out of  This register performs the following functions:
eggh 976 ps time period (effectively a * Reads the state of six external strap op-
divide by 4). tions. The remaining strap options may
Bits 03:02 - Reserved for future use, must be set be read at Port Address CO72H.
to zero ¢ Works in conjunction with the CPU

Clock Control Register at Port Address

Bit 01 -H S‘;(leH, Stop CPUCLK at next Halt and 1072H to change the clock speed
) through AutoFast, or stop the clock,
SCHH is applicable only for static type proces- depending on whether the CPU is an
sors in which the clock may be stopped. IBM, Intel or Cyrix.
Any unmasked processor interrupt, SMI or ¢ Enables pullup resistors on the AT data
NMI, restarts the CPUCLK. The SCHH bit bus SD(0:7)

remains set and the clock will be stopped
again if a halt and hold condition is detected.
The refresh rate may be as programmed by
the Refresh Timer at Port Address 041H or at
the slower rate selected by the Refresh Con-
trol Register at Port Address 2072H.

¢ Allows actual hardware interrupts to be
forced on IRQ1 (keyboard) and IRQ12
(mouse). This assists the SMI handler in
replacing the function of the Keyboard
controller by performing I/O traps on key-
board controller /O locations.

SCHH=0-
Normal processor clock.
15 [ 14 [ 13 [ 12 | 11 [ 10 [ 09 | 08
SCHH=1 -
Stop processor clock at next halt and o S S(;rap ngi{_ms y oK
Sv. MODE _ 3V_ 3. CSCD 1
hold cycle. _486 COP BUFF CORE| E
Bit 00 - SCH, Stop CPUCLK at next Hold

SCH is applicable only for static type proces-
sors in which the clock may be stopped. ' 07 [ 06 [05 04 | 03 [ 02 l 01 J 00

Any unmasked processor interrupt, SMi or

lock T I i
NMI, restarts the CPUCLK and sets the SCH  soro e~ smi_ | pUEN| iz e irne
bit to zero. DRAM refresh continues while SCK FST SL SL AL AL
the processor clock is stopped. The refresh
rate may be as programmed by the Refresh .
Timer at Port Address 041H or at the slower Signal Default
rate as selected by the Refresh Control gta"‘eo i At,?STlN
Register at Port Address 2072H. rap Uptions . . ... ........ one
9 CSCDE . ... ............ 0
SCH=0- EN_IDE . ... ............ 0
Normal processor clock. ClockControl . . ... ........ 0
AT_PUEN . .. ............ 0
SCH =St1 " lock at next Interrupt Generation . . . . . .. .. 0
hotlagcp;’g:.essor clock at next processor L o poconed
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Bit 14 - SXM, SX Mode

SXM represents an inversion of the state of
the S8XM strapping option. When in
80386SX/DX mode, SXM selects between
SX and DX Mode. When MODE486 is
strapped high, SXM is ignored. See Section
411

SXM=0-

80386DX mode is selected.
SXM=1-

80386SX mode is selected.

Bit 13 - MODE486, 80486SX/DX Mode

MODE486 represents an inversion of the
state of the MODE486 strapping option. See
Section 4.1.1.

MODE486 =0 -
The 80386SX/DX mode is selected and
SXM selects between SX and DX.

MODE486 =1 -
The 80486SX/DX mode is selected and
SXM is ignored.

Bit 12 - EXCOP, External Coprocessor

EXCOP represents an inversion of the state
of the EXCORP strapping option. See Section
4.1.4,

EXCOP=0-
An external 80387 coprocessor is not sup-
ported.

EXCOP =1 -
An external 80387 coprocessor is supported.

Bit 11 - 3VBUFF, 3 Volt AT Buffer

3VBUFF represents the state of the
3VBUFFER strapping option. See Section
4.1.2

3VBUFF =0 -
The AT Buffer operates at 5 volts.

3VBUFF =1 -
The AT Buffer operates at 3.3 volts.

Bit 10 - 3VCORE, 3 Volt Core

3VCORE represents an inversion of the state
of the 3VCORE strapping option. See Sec-
tion4.1.2

3VCORE=0-
The WD8110 Core logic is powered by
5 volts.

3VCORE=1-

The WD8110 Core logic is powered by
3.3 voits.

Bit 09 - CSCDE, Clock Speed Change Delay

Enable

CSCDE works in conjunction with the
CLK_SPD and ALT_CLK_SPD fields in the
CPU Clock Control register at Port Address
1072H. CSCDE is provided for support of
Intel 1X clock processors which require 1 ms
for the CPU’s PLL to stabilize after a frequen-
cy change.

For CSCDE to be effective the following
parameters must be set:

* |BM Mode selected by bits 08:07 of this
register, SCK(1:0) = 10.

* |BM 2X Clock Control Mode selected by
IBM_2X (bit 13) = 1 in the Diagnostic
Register at Port Address 9872H.

This mode also works for speed changes
with an Intel CPU. However, Intel Clock Con-
trol Mode must still be selected by setting
SCK(1:0) = 00 to stop the clock using the
SCH or SCHH bits in the register at Port Ad-
dress 1072H. See CSUDE bit 10 in register
at Port Address 7472H.

CSCDE=0 -
Clock Speed Change Delay disabled.

CSCDE=1-
A1 to 2 ms delay is enforced between
a speed change in the CPU clock and
the deassertion of STP_REQ.
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ﬁ 79-840003-001 (Rev.C)

B 9714228 001919t 372 MW

RELEASED 11/30/93 39



wD8110/LV

INITIALIZATION, CLOCKING AND ROM BANK SELECTION

Bits 08:07 - SCK(1:0), Stop Clock Control
Function Select

SCK(1:0)
08 07

0 0- Inlntel Mode, pin 56 provides
the STP_REQ handshake with
Intel CPUs that implement a
stop clock hand shake. This is
used to either stop the CPU
clock at the next HOLD cycle
when SCH in Register 1072H is
set to one, or to do a halt
initiated CPU clock stop when
the SCHH bit in Port Address
1072H is set to one.

In Cyrix Mode, pins 56 and 133
provide the SUSP, SUSPA
handshake with Cyrix CPUs.
This is used to either stop the
CPU clock at the next HOLD
cycie when SCH in Register
1072H is setto one, ortodo a
halt initiated CPU clock stop
when the SCHH bit in Register
1072H is set to one.

in 1BM Mode, pins 56 and 133
provide the DFS_REQ,
DFS_RDY clock frequency
change handshake that occurs
automatically whenever a clock
speed change occurs, such as
through AUT_FST

Reserved. Do not use this
configuration.

Bit 06 - ENSCK, Enable Stop Clock Handshake

ENSCK is the Master Enable for stop clock
handshake functions when SCK(1:0) are set
to either 00 or 01 (intel or Cyrix mode).
ENSCK has no effect when SCK(1:0) is set
to 10 (IBM mode). The IBM CPU has an
internal enable which performs the same
function.

ENSCK=0-
SCK(1:0) modes 0X are disabled. How-
ever, the CPUCLK will still stop without
using the handshake protocol.

ENSCK=1 -
SCK(1:0) modes 0X are enabled.

1 1-

Bit 05 - SMIFST, SMI Fast Handler Execution

SMIFST=0-
AUT_FST circuits not affected by SMI.

SMIFST =1 -
AUT_FST circuitry switches the CPUCLK
speed to the higher rate for the entire
time SMI handler code is being ex-
ecuted plus 1 ms.

Bit 04 - ATPUEN, AT Bus Pullup Enable

ATPUEN =0 -
Pullup resistors are not enabled.

ATPUEN =1 -
Internal puliup resistors on the AT Data
Bus SD(7:0) are enabled. The resistors
are in the range of 30K to 100K ohms.

Bit 03 - IR12SL, IRQ12 Select

IR12SL controls the source of the IRQ12
(mouse) interrupt line presented to the Inter-
rupt Controlier.

IR12SL=0-
interrupt as sampled by IRQSET1 (nor-
mal operation) is selected.

IR12SL =1 -
IR12AL (bit 01 of this register) is selected.

Bit 02 - IR1SL, IRQ1 Select

IR1SL controls the source of the IRQ1 (key-
board) interrupt line presented to the Interrupt
Controller.

IR1SL=0-
Interrupt as sampled by IRQSET1 (nor-
mal operation) is selected.

IR1SL=1-
IR1AL (bit 00 of this register) is selected.

Bit 01 - IR12AL, IRQ12 Altemate IRQ12 Source

When selected by IR12SL, IR12AL serves as
IRQ12 to the Interrupt Controller. This allows
software routines to force a hardware IRQ12
interrupt. IR12AL is not automatically cleared
when IRQ12 is serviced, therefore it must be
set/reset as needed.

Bit 00 - IR1AL, IRQ1 Alternate IRQ1 Source

When selected by IR1SL, IR1AL serves as
IRQ1 to the Interrupt Controller. This allows
software routines to force a hardware IRQ1
interrupt. IR1AL is not automatically cleared
when IRQ1 is serviced, therefore it must be
set/reset as needed.

40 RELEASED 11/30/93

B 9718228 0019197 209 WM

-
79-840003-001 (Rev.C) ﬁ




INITIALIZATION, CLOCKING AND ROM BANK SELECTION wbD8110/LV

4.2.8 Enhanced DMA Clock Registers Bit 03 - S_REF, Slow Refresh
The WDBHO supports several enhanced DMA When Slow Refresh is enabled the DRAM
clocking features. To conserve power, the DMA refresh rate is slowed to 120 us. This has no
clock can be stopped when DMA transfers are not effect on the REF_DT toggle bit at Port Ad-
occurring. On DMA channels 7.5, transfers can dress 061H.
be accelerated by options to run the DMA control-
ler clock at double speed (SYSCLK) and to S_REF=0- _
eliminate the traditional wait state. Slow Refresh disabled
S_REF=1-
The WD8110/LV also features: Slow Refresh enabled
* Silow refresh Bit 02 - INT_DIS, Interrupt Disable
* Disable Interrupts from the Interrupt Setting INT_DIS disables the interrupt from
Controller the Interrupt Controller. The command will
Port Address BC72H -  Read and Write not take effect immediately if the interrupt re-

quest signal from the interrupt controlier is
active. The command will take effect immedi-
15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 ately if the interrupt request signal is inactive.
This allows control of the interrupt regardless
of the Operating System Privilege Level,
since 'CLI’ and *STI' CPU instructions may be

; trapped.
) INT_DIS=0 -
07 l 06 | 05 ] 04 | 03 02 01 00 Interrupt to CPU (INTRQ) enabled
CH6_CLK CH5_CLK S_ | INT_| INT_| SRLE INT_DIS=1 -
REF | DIS | ST Interrupt to CPU (INTRQ) disabled
Bit 01 - INT_ST, Interrupt Status
Signal Default This enables reading of Interrupt Status
Name At RSTIN regardless of Operating Privilege Level.
AllSignals . . ............. 0 INT ST=0-
Bits 15:08 - Reserved Interrupt disable command has been
. performed.
Bits 07:06 - CH6_CLK, Channel 6 DMA Clock INT ST=1-
CH6_CLK Interrupt disable command is pending.
07 06 .
0 0 - SYSCLK + 2, 1 Wait State Bit 00 - SRLE, Stop Request Latch Enable
0 1 - SYSCLK, 1 Wait State With Intel processors, it may be necessary to
1 0 - SYSCLK =+ 2, 0 Wait State guarantee that the STP_REQ signal stays
1 1 - Reserved asserted until the stop grant bus cycle is is-
Bits 05:04 - CH5_CLK, Channel 5 DMA Clock sued. SRLE enforces that requirement. Note
that SRLE only operates when Intel stop clock
CH5_CLK mode is selected (Stop Clock Control register
05 04 at Port Address 8C72H bits 8:7 = 00).
0 0 - SYSCLK + 2,1 Wait State
0 1 - SYSCLK, 1 Wait State SRLE=0-
1 0 - SYSCLK - 2. 0 Wait State STP_REQ may be de-asserted before
1 1 - Reserved the stop grant bus cycle is issued.
SRLE=1-
STP_REQ will not be de-asserted
before the stop grant bus cycle is issued.
V-’ 79-840003-001 (Rev.C) RELEASED 11/30/93 41
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Port Address B472H -  Read and Write

15 (14 {13 (12 | 11 | 10 | 09 | 08

07 | 06 | 05 [ 04 | 03 | 02 | 01 | 00
CH7_CLK S_
DCLK
Signal Default
Name At RSTIN
Al Signals . .. ............ 0

Bits 15:06 - Reserved. Mustbe setto 0

Bits 05:04 - CH7_CLK, Channel 7 DMA Clock

CH7_CLK
05 04
0 0 - SYSCLK =2, 1 Wait State
0 1 - SYSCLK, 1 Wait State
10 SYSCLK + 2, 0 Wait State
1 1 - Reserved

Bit 03 - S_DCLK, Stop DMA Clock

Setting S_DCLK causes the DMA clock to
stop while there is no DMA activity. Upon any
unmasked DMA request (DRQIN), the DMA
clock starts up again and continues to run
until 16 DMA clocks after the end of the DMA

43 ROMBANK SELECTION

Port Address C072H -  Bits 15:12 Read only
Bits 11:00 Read and
Write

This register performs two major functions:

* Reads the strap options CLKTEST,
WTKMODE and 1X/2X. The remaining
strap options are read at Port Address
8C72H.

* Provides support for larger BIOS ROMs

To make it possible for the WD8110/LV to use
larger BIOS ROMs, three Bank Select output pins
(ROMBA18:16) have been provided. These sig-
nals normally connect to ROM address inputs
18:16 for support of up to 512K by 8 ROM or
19:17 for support of up to 1M by 8 ROM.
ROMBA18:16 can be programmed to any value
for each of the 64K address spaces OCXXXXH,
ODXXXXH, OEXXXXH and OFXXXXH.

If ROMBA18:16 are connected to ROM address
inputs 18:16, each of the 64K address spaces can
access all 64K pages within the ROM. If
ROMBA18:16 are connected to ROM address in-
puts 19:17, address spaces OCXXXXH and OEX-
XXXH can only access even numbered 64K
pages in the ROM while 0DXXXXH and
OFXXXXH can only access odd numbered 64K
pages.

NOTE
ROMBA18:16 are active regardless of

Acknowledge (DACKEN). how much ROM space has been allo-

S DCLK =0 cated. If only 0OEOOOOH through OFFFFH

D —bl _St DMA Clock of ROM has been enabled, the fields that

Isable Siop oc control address spaces OCXXXXH and

S_DCLK=1- ODXXXXH will not perform any usefu!

Enable Stop DMA Clock function.
Bit 02:00 - Reserved. Must be setto 0.
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wD8110/LV

15 | 14 ‘ 13 } 12 11 | 10

09

08 |

RSVD| - Strap Options -
CLK_ WTK_ 11X/

Address OCXXXXH | Addre
CA18 CA17 CA16 | DA18

| TEST MODE 2X
T
’[07‘06 05‘04’03 02‘01‘00
55 ODXXXXH | Address OEXXXXH | Address OFXXXXH
DA17 DA16 | EA18 EA17 EA16 | FA18 FA17 FA16

Signal Default
Name At RSTIN

Bit15 . . ... .. ... ... ...
StrapOptions . . . .. ... .....
CA18 . .. ..............
CA17:16

Bit 15 - Reserved, must be written with a 0 and

currently is read back as 0.

Bit 14 - CLKTEST, Clock Test

Represents the state of the CLKTEST strap-
ping option. This test is for factory use only.

CLKTEST=0-
Normal operation.

CLKTEST=1-
Test Mode.

Bit 13 - WTKMODE, Weitek Mode

This strapping option is used to indicate that
a Weitek numeric processor is supported.

WTKMODE =0 -
Weitek Mode is not enabled and pins
39, 4 and 56 function as SMEMW,
SMEMR and SUSP/STP_REQ.

WTKMODE =1 -
Weitek Mode is enabled and pins 39, 4
and 56 function as WTKIRQ13,
LOWMEG and A29, respectively.

Bit 12 - 1X/2X, Clock Select

1X/2X=0-

Processor uses a 2X clock input.
1X2X=1-

Processor uses a 1X clock input.

Bits 11:09 - CA18:16, C Address Range

This field is placed on output pins
ROMBA18:16 whenever CPU address bits
17:16 are 00, such as in CPU address space
0CO0000H through OCFFFFH .

Bits 08:06 - DA18:16, D Address Range

This field is placed on output pins
ROMBA18:16 whenever CPU address bits
17:16 are 01, such as in CPU address space
0DO0000H through ODFFFFH .

Bits 05:03 - EA18:16, E Address Range

This field is placed on output pins
ROMBA18:16 whenever CPU address bits
17:16 are 10, such as in CPU address space
OEO000H through OEFFFFH .

Bits 02:00 - FA18:16, F Address Range

This field is placed on output pins
ROMBA18:16 whenever CPU address bits
17:16 are 11, such as in CPU address space
OFO0000H through OFFFFFH .
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5.0 ATBUS

This section describes the logic required to control
the interrupts and timing between the AT bus and
the System Controller.

5.1 INTERRUPT MULTIPLEXING

To reduce the number of pins required, the System
Controller generates and outputs the MXCTL(2:0)
and DACKEN signals used by extemal logic to
muitiplex the DACKs and IRQs down to single
inputs. See Figure 5-1.

MXCTL(2:0) are set to 100 during a System Reset
(RSTIN) to provide a Bus Reset (BUS_RST) and
to determine whether the ROM is on the AT Bus
or RA Bus. See Table 5-1.

5.1.1 DMA Acknowledge DACK(7:5), (3:0)

For desktop systems, either a Western Digital
WD7615 or a 74F138 3-t0o-8 Decoder uses
MXCTL(2:0) to generate the DACK(7:5) and
DACK(3:0), which are applied to the AT Bus. The
unused combination develops the AT BUS_RST
(bus reset). For Laptop systems a 74FCT 138
3-to-8 Decoder is used instead of the WD7615.
The decoder is enabled by the DACKEN signal
from the System Controller.

5.1.2 Interrupt Requests

The Interrupt Requests are multiplexed by the
WD76C30A. The multiplexing is performed as
shown in Table 5-1 and Figure 5-1 and provides
the System Controller with the IRQSET1 and
IRQSETO signals.

IRQSET1 and IRQSETO and PMCIN are sampled
by the System Controller using an internal clock
which is twice the frequency of SYSCLK. This
allows all PMC and IRQ lines to be sampled
within 500 ns, when SYSCLK is 8 MHz.

The ROM AT BUS input is sampled from
IRQSETO at the completion of a RSTIN to deter-
mine BIOS ROM bus location. If ROM AT BUS is
sampled low, an 8-bit ROM is on the RA Bus. [
ROM AT BUS is sampled high, an 8-bit ROM is on
the AT Bus. This allows the use of a greater num-
ber of EPROMS in mixed voltage systems be-

cause the requirement for 3 volt EPROMs that
can tolerate 5 volt inputs can be eliminated.

The RESCPU and A20GT inputs come from the
keyboard controiier.

5.1.3 AT Address Bus, Data Bus and
Terminal Count (TC) Signal

The AT Address Bus SA(19:2) is generated from
A(19:2) with external tristate buffers in the
WD7625 or WD7615.

The AT Data Bus SD(15:0) is directly controlled by
wD8110/LV.

The TC signal is generated by an external gate
when DACKEN and CSEN are both asserted.

5.2 POWER MANAGEMENT CONTROL
PMCIN

The power control signals are placed on the
PMCIN input pin by way of an eight to one multi-
plexer, controlied by the MXCTL(2:0) signals from
the System Controller. The WD8110/LV may use
a WD7625 to perform this function. See Figure
5-1. Bits 14 and 13 of Port 1872H (Section 5.3)
control the power down of the processor and
peripheral.
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\[ MXCTL DACKEN IRQSETO IRQSETO PMCIN
210 |
000 DACKO IRQ8 IRQ12 TURBO
001 DACKA1 IRQ9 IRQA1 PROC_PWR_GOOD
010 DACK2 IRQ10 A20GT LCL_RQ or User Defined
011 DACK3 IRQ11 IRQ3 User Defined
100 BUS_RST | ROMAT IRQ4 User Defined
BUS
101 DACK5 RESCPU IRQ5 User Defined
110 DACK®6 IRQ14 IRQ6 User Defined
111 DACK?7 IRQ15 IRQ7 User Defined
TABLE 5-1. MXCTL(2:0) DECODING
__________________ VL
Roe ) : WD7625 or WD7626
IRQ9 ‘1’ MXCTL(2:0
roe 1 ¥ o .
M 3 81 IRQSETO " 0
ROM AT BUS |, MUX [~ i , PROC_PWRGOOD 1,
RES CPU s _! LCL_REQ 2
IRQ14 X — Jsg.,| Pvon
IRQ15 N —Ja MUX
' ! —_—5
MXCTL(2:0 . ' 6
. . —'—.7
IRQ12 >
IRQ1 D A R
A20GT |
RQ3 3 5., | IRQSET
BG4 4 MUX 3TO8 | DACKO -3
BQS s MXCTL(2:0) DECODER | gyg RsT
IRQB 5 |
IRQ7 7 ENABLE | DACKS -7
WD76C30ALY or WD8§120LV : © DACKEN ]
""""""""" WD7615 or FCT138
FIGURE 5-1. MXCTL(2:0) MULTIPLEXING
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5.3 BUS TIMING AND NUMERIC
PROCESSOR

5.3.1 Bus Timing, and Power Down Register
Port Address 1872H -  Read and Write

15 |14 /13 12 | 11 [ 10 ] 09 | 08

Res. [PRO_| FPD BUS_MOD BRQ_DEL
PD

07 |06 | 05 04 [ 03 [ 02| 01 | 00

BAK_DEL WSI | WSM WsSis WSM8
16 16

Signal Default
Name At RSTIN
Bit16 . . ... 0
PROPD ............... o

Bit12 . .... ... ... ... .. None
FPD . ... ... ... ... 0
BUSMOD .............. 00
BRQDEL ............... 00
BAK_DEL .. ............. 11
WSI16 .. .............. 0
WSM_16 .. ............. 0
W818 .. ........ ... .. 10
WSM8 . . ... ... .. 10

Bit 15 - Reserved. Must be set to 0.

Bit 14 - PRO_PD, Processor Power Down

When PRO_PD has been changed from zero
to one, a power down sequence for the CPU
will be initiated at the next Halt State and the
expansion bus continues to operate normally.
The processor should not be powered down if
DMA cycles are likely to occur. When
PRO_PD is set and a hait state occurs, the
processor inputs are ignored and appear to
the WD8110/LV to be in the passive state.

The input buffers connected to the processor
signals do not consume power even if the
processor signals do not reach ground. The
intemal pullups on inputs connecting to the
processor are disabled to reduce power.
PMC output 5 from Port Address 7072H
(Processor Power Down) is set. This can be
used to control the power transistor and turmn

off the power to the processor. All outputs
going to the processor will be tristated.

When an unmasked interrupt, DRQ or NMI
occurs, PMC output 5 is reset, re-powering
the processor. A voltage comparator should
be used to generate a Processor Power Good
(PPG) signal. The PPG signal is sampled by
bit 01 of the PMC Input Register at Port Ad-
dress 8872H. When PPG is high, the outputs
to the processor are driven and the processor is
reset.

PRO_PD=0-
Normal processor power.

PRO_PD=1-
Start processor power down sequence,

Bit 13 - FPD, Full Power Down

When FPD equals one and a halt state oc-
curs, all processor and peripheral outputs ex-
cept the PMC, DRAM controls and RA/ED
bus are tristated and all inputs except RSTIN,
CLK14 and PMC inputs are ignored. CAS
before RAS refresh will be performed if
enabled by Port Address 2072H. All circuitry
except the PMC and refresh timer logic is
stopped and PMC output 7 (Full Power
Down) from Port Address 7072H is set. This
enables the powering down of all chips ex-
cept DRAM, WD8110/LV, WD76C20,
WD76C30A and WD90C20. The WD76C20
provides PDREF (a 64 KHz refresh signal on
input pin 129) during the power down mode.
This signal is then gated by the System Con-
troller to the REFRESH signal as an output
on pin 40.

When a PMC interrupt occurs, PMC output 7
at Port Address 7072H is reset, enabling the
power up sequence. A CPURES and
BUS_RST (see Figure 5-1) are asserted until
the PMCIN 01 PPG at Port Address 8872H
input is high. The tristated outputs are restored
and the inputs are no longer masked. Refer to
Section 8.15 for more details regarding
Suspend and Resume.

FPD remains a 1 until replaced by a 0.

FPD=0-
No power down.
FPD=1-

Full power down and in standby mode.
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Bit 12 - Reserved. Must be set to 0.

Bits 11:10 - BUS_MOD, Bus Mode

The System Controller defaults to Mode 00 at
power up. Therefore, the AT bus logic clock is
controlled by BCLK2 and is asynchronous with
CPUCLK (see Figure 4-1). This allows
CPUCLK to be faster than the AT Bus and
vary without affecting bus timing. Normally,
BCLK2 is 16 MHz as supplied by the
WD76C30A. SYSCLK is a divide by two of
the bus logic clock. So, if BCLK2 is 16 MHz
at power up, it is divided by two again, provid-
ing a SYSCLK clock rate of 4 MHz untii
programmed to Mode 01. In Mode 01, the
SYSCLK rate is 8 MHz for a BCLK2 of 16
MHz. Both Mode 00 and 01 are asynchronous
and require appropriate synchronization
delays to be established by the BRQ_DEL
and BAK_DEL fields of this register.

In Modes 10 and 11, SYSCLK is
synchronous with GPUCLK and synchroniza-
tion delays are not needed. The bus clock
mode may need to be reprogrammed when the
processor clock changes.

Refer to Table 5-2 for the appropriate choices
according to the CPU type and speed and AT
bus speed employed.

Bits 09:08 - BRQ_DEL, Bus Request Delay

An asynchronous AT bus state machine
requires a synchronization delay at the start
of the bus cycle.

Refer to Table 5-2 for the appropriate choices
according to the CPU type and speed and AT
bus speed employed.

BRQ_DEL
09 08

0 O -1 Bus clock delay.
0 1 -.5Bus clock delay.
1 0 - No clock delay.

1 1 - Reserved.

Bits 07:06 - BAK_DEL, Bus Acknowledge Delay

The AT bus state machine has several op-
tions available for signaling the CPU control
logic that an AT bus cycle has completed.
The timing of this signal determines AT bus
hold time for the data and address. Proper
timing is determined by the CPU speed, AT
bus speed and whether they are synchronous
or asynchronous. The delay settings listed
here are referenced to the trailing edge of the
AT command strobe.

Refer to Table 5-2 for the appropriate choices
according to the CPU type and speed and AT

BUS1—:V'1O(|)3 bus speed employed.
, . BAK_DEL
0 O - Bus logic uses BCLK2 divided 07 06
by 2.
0 O - No delay.
0 1 - Bus logic uses BCLK2 divided ode’y.
by 1. 0 1 --5 Bus logic clock delay.
1 0 - Bus logic uses CPUCLK 1 0--1Bus logic clock delay.
divided by 2. 1 1 - +.5Bus logic clock delay.
11- E_U% logi; u1ses CPUCLK Bit 05 - WSI16, Wait State for 16 bit /0
viaedby 1- WSI16=0-
1 SYSCLK clock wait state.
WSH6=1-
2 SYSCLK clock wait states.
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Bit 04 - WSM16, Wait State for 16 bit Memory

WSM16=0 -
1 SYSCLK wait state.

WSM16 =1 -
2 SYSCLK clock wait states.

Bits 03:02 - WSI8, Wait State for 8 bit /O

WSI8
03 02

0 0 -2 SYSCLK clock wait states.

0 1 - 3 SYSCLK clock wait states.

1 0 -4 SYSCLK clock wait states.

1 1 -5 SYSCLK clock wait states.
Bits 01:00 - WSM8, Wait State for 8 bit Memory

WSM8
01 00

0 0 -2 SYSCLK clock wait states.
0 1 -3 SYSCLK clock wait states.
1 0 -4 SYSCLK clock wait states.
1 1 -5 SYSCLK clock wait states.

5.3.2 Numeric Processor Busy (NPBUSY)
Reset

Port Address OFOH -  Write only

Wiriting any data to this port resets the 80387 busy
signal (de-asserts NPBUSY). The data is ignored.

7 6]s|alal2][1]o0

Signal Default
Name At RSTIN
Allsignals . . ............. None

5.3.3 Numeric Processor Reset (NPRST)
Port Address OFtH - Write only

Writing any data to this port asserts NPRST and
resets the 80387. The main processor is wait
stated for 128 clocks when writing to this port. The
data is ignored.

7] 6 /5 a3 210

Signal Default _
Name At RSTIN
Allsignals . . . ... ......... None

CPU ATBUS |ATBUS |BUS |BRQ |BAK

SPEED | SPEED | MODE MOD | DEL DEL

33.3 MHz | 8 MHz ASYNC | 0X 01 11

25.0 MHz | 8 MHz ASYNC | 0X 01 00

20.0 MHz| 10 MHz | SYNC 10 10 10

20.0 MHz| 8 MHz ASYNC | 0X 01 00

16.0 MHz| 8 MHz SYNC 10 10 10

TABLE 5-2. BUS TIMING PARAMETERS
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54 DMA CONTROL

The System Controller contains two DMA control-
lers. DMA Controller 1 is in the I/O address space
from O00H to O0FH and is used for 8-hit transfers.
DMA Controller 2 is in the I/O space from 0COH to
ODEH and is used for 16-bit transfers. Channel 0
of DMA Controller 2 is used to cascade DMA con-
troller #1. Table 5-4 identifies the Controller/
Channel location and function.

AT Bus DMA Transfer Type
DMA Channel Controller |
0 #1 Channel 0 | 8-bit
1 #1 Channel 1 | 8-bit
2 #1 Channel 2 | 8-bit
3 #1 Channel 3 | 8-bit
4 #2 Channel 0 | Cascade DMA
Cont. #1
5 #2 Channel 1 | 16-bit
6 #2 Channel 2 | 16-bit
7 #2 Channel 3 | 16-bit

TABLE 5-3. DMA TRANSFER TYPES

5.4.1 Transfer Modes

Each DMA channel may be programmed in Single
Transfer Mode, Block Transfer Mode, Demand
Transfer Mode or Cascade Mode.

Refer to Section 5.4.12 - Mode Register, bits 7
and 6 for programming.
Demand Mode - 00

In demand mode, a transfer continues to take
place until DRQ is de-asserted or a Terminal

be de-asserted and then re-asserted to start
another transfer. The bus is released be-
tween transfers.

Block Transfer Mode - 10

A transfer is started in block mode by a DRQ
and continues untii a TC is reached. The
DRQ should be held active untii DACK is
asserted. Block mode should be used with
caution since refresh is locked out. The address
and word count behave as in single mode.

Cascade Mode - 11

Cascade mode is used for bus master trans-
fers and to cascade DMA controller #2 to
DMA controller #1. A channel in cascade
mode gets the bus when a DRQ is asserted
but the word count and address are ignored.
The channel holds the bus until DRQ is de-
asserted. The IOR, IOW, MEMR and MEMW
signals must be generated by the bus master
device. The addresses from the System
Controller are tristated when the MASTER
signal is asserted.

5.4.2 Transfer Types
There are three types of transfers: verify, write
and read.

Refer to Section 5.4.12 - Mode Register, bits 3
and 2 for programming.

Verify - 00

A verify transfer is a pseudo transfer that does
not generate I0R, IOW, MEMR or MEMW

signals.

Count (TC) is reached. If the DRQ is de- .
asserted, the bus will be released. If DRQ is Write - 01
re-asserted, the transfer will resume. The ad- A write transfers data from an I/O device to
dress and word count behave as in single memory.
mode. Read - 10
Single Transfer Mode - 01 A read transfers data from memory to an I/O
In single transfer mode, the channel makes device.
one transfer for each request. The word
count is decremented and the address is in-
cremented or decremented at the end of
each transfer. When the word count goes
from O000H to FFFFH, a Terminal Count (TC)
is generated. To start a transfer, the DRQ
should be asserted until a DACK is received.
If the DRQ is asserted through the cycle, only
one transfer will take place. The DRQ must
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5.4.3 Autoinitialize

A channel may be programmed to autoinitialize for
any transfer type. When a TC is reached in this
mode the channe! is loaded with the original word
count and address and is ready to start another
transfer.

Refer to Section 5.4.12 - Mode Register, bit 4 for
programming.

5.4.4 Priority

Each DMA controller has two types of priority,
fixed and rotating. For fixed priority, channel O
has the highest priority and channel 3 has the
lowest. In rotating priority, the last channel to be
serviced has the lowest priority.

5.4.5 Extended Write

In normal timing, the MEMR or IOR puilse is two
clock cycles and the MEMW or IOW is one clock
cycle. If extended write is selected, the MEMW or
IOW will be the same as the MEMR or IOR.

5.4.6 Base and Current Address

Each channel has a 16-bit base and current address
register. The current address register is loaded
from the base register when the base register is
loaded or when in autoinitialize mode. The current
address register is incremented or decremented
during a transfer.

Addresses are driven to the bus while REFRESH
is asserted, indicating a refresh cycle. Only address
bits A(23:16) (from the page register) and bits
A(10:0) (from the refresh counter) are meaningful
during refresh. The address counter is incremented
on the rising edge of REFRESH.

5.4.7 Base and Current Word Count

Each channel has a 16-bit base and current word
count register. The current word count register is
loaded from the base register when the base
register is loaded or when in autoinitialize mode.
The current word count is decremented during a
transfer.
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10-BIT MODE | 16-BIT MODE DMA

I/0 ADDRESS | I/0 ADDRESS | READ/WRITE CONTROLLER FUNCTION
IN HEX IN HEX
000 0000 Read/Write 1 Channel 0 Address
001 0001 Read/Write 1 Channel 0 Word Count
002 0002 Read/Write 1 Channel 1 Address
003 0003 Read/Write 1 Channel 1 Word Count
004 0004 Read/Write 1 Channel 2 Address
005 0005 Read/Write 1 Channel 2 Word Count
006 0006 Read/Write 1 Channel 3 Address
007 0007 Read/Write 1 Channel 3 Word Count
008 0008 Read 1 Status
008 0008 Write 1 Command Register
009 0009 Write 1 Request Register
O00A 000A Write 1 Singie Mask
0oB 000B Write 1 Mode Register
ooC 000C Write 1 Clear Pointer
00D 000D Write 1 Master Clear
O0E 000E Write 1 Clear Mask
O0F 000F Write 1 Mask All
080-09F 0080-008F DMA Page Register
0Co 00CO Read/Write 2 Channel 0 Address
oc2 00C2 Read/Write 2 Channel 0 Word Count
0Cc4 00C4 Read/Write 2 Channel 1 Address
0Ce 00C6 Read/Write 2 Channel 1 Word Count
ocs 00C8 Read/Write 2 Channel 2 Address
OCA 00CA Read/Write 2 Channel 2 Word Count
ocC 00CC Read/Write 2 Channel 3 Address
0CE 00CE Read/Write 2 Channel 3 Word Count
0oDo 00DO0 Read 2 Status
0oDo 00DO Write 2 Command Register
oD2 00D2 Write 2 Request Register
0D4 ooD4 Write 2 Single Mask
0D6 00D6 Write 2 Mode Register
oD8 00D8 Write 2 Clear Pointer
0DA O0DA Write 2 Master Clear
oDC ooDC Write 2 Clear Mask
0ODE OODE Write 2 Mask All
B872 B872 ! Read 1,2 DMA Mode Shadow

TABLE 5-4. DMA CONTROLLER/CHANNEL FUNCTION MAP
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5.4.8 Command Register

Port Addresses 008H, 0DOH —  Write only
This write only register may be read by the DMA
Shadow Register 3 at Port 4C72H (see Section
8.14.3). The Command Register is reset by
RSTIN or by writing any data to Port Address
00DH or ODAH (see Section 5.4.14).

7 6 5 4 3 2 1 0

EX_ | RO_ 0 CO

WR | PRI DIS
Signal Default
Name At RSTIN
Allsignals . . ... ... ....... 0

Bits 7:6 - Not used, state is ignored
Bit 5 - EX_WR, Extended Write

Bit 4 - RO_PRI, Rotating Priority
Bit 3 - Must be setto 0

Bit 2 - CO_DIS, Controller Disabled

Bits 1:0 - Not used, state is ignored

5.4.9 Status Register

Port Addresses 008H, 0DOH -~  Read only

Bits 3:0 are reset by RSTIN, writing any data to
Port Address 00DH or ODAH (see Section 5.4.14)
or when read by a Status Read Command.

Channels 7:5 are accessed at Port Address 0DOH
Channel 4 is not available
Channels 3:0 are accessed at Port Address 008H

Bit 7 - CH3_DRQ, Channel 3 DRQ active
Bit 6 - CH2_DRQ, Channel 2 DRQ active
Bit 5 - CH1_DRAQ, Channel 1 DRQ active
Bit 4 - CHO_DRQ, Channel 0 DRQ active
Bit 3 - CH3_TC, Channel 3 has reached TC
Bit 2 - CH2_TC, Channel 2 has reached TC
Bit 1 - CH1_TC, Channel 1 has reached TC

Bit 0 - CHO_TC, Channel 0 has reached TC

5.4.10 Request Register

Port Addresses 009H, OD2H —  Write only
Each channel may be started by a software request.
These requests are not affected by the Mask
Register. The Request Register is reset by
RSTIN or by writing any data to Port Address
OODH or ODAH (see Section 5.4.14).

Channels 7:5 are accessed at Port Address 0D2H
Channel 4 is not available
Channels 3:0 are accessed at Port Address 009H

7 6 5 4 3 2 1 0

CRQ CH#
Signal Default
Name At RSTIN
Allsignals . . . . ........... 0

Bits 7:3 - Not used, state is ignored

Bit 2 - CRQ, Channel Requested

7 6 5 4 3 2 1 0 Bits 1:0 - CH#, Channel Number Requested
CH3_| CH2_| CH1_| CHO_| CH3_| CH2_| CH1_| CHo_ Ch#1 0
DRQ| DRQ| DRA| DRQ| TC |Tc | T¢ | TC 0 0-Channel0
0 1-Channel1
1 0-Channel 2
Signal Default 1 1-Channel3
Name At RSTIN
CH3_DRQ-CHODRQ ... ..... None
CH3_TC-CHO.TC .......... 0
52 RELEASED 11/30/93 79-840003-001 (Rev.C) %
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5.4.11 Mask Registers

Each channel has a mask bit associated with it. If
it is set, the channel is disabled. The bits may be
set or reset by software, or set by a Terminal
Count (TC) if the channel is not in autoinitialize
mode. All the bits are set by a RSTIN, or by
writing any data to Port Address 00DH or 0DAH
(see Section 5.4.14).

5.4.11.1 Single Mask Register

Port Addresses 00AH, 0D4H —  Write only

Channels 7:5 are accessed at Port Address 0D4H
Channel 4 is not available

5.4.11.2 Clear Mask Register

Port Addresses 00EH, ODCH -  Write only
Writing any data to this register resets all Masks.
The data is ignored.

Channels 7:5 are accessed at Port Address ODCH
Channel 4 is not available
Channels 3:0 are accessed at Port Address O0EH

765 |alal2]1]o0

Channels 3:0 are accessed at Port Address 00AH Signal Default
Name At RSTIN
7 6 5 4 3 2 1 J 0 Allsignals . . .. ... ........ None
SE. CH# Bits 7:0 - Not used, state is ignored
MA
Signal Default 5.4.11.3 Mask Multiple Register
Name At RSTIN Port Addresses 00FH, ODEH -  Write only
Allsignals . ... ... ... ..... 1
Bits 7:3 - Not used. state is i d Channels 7:5 are accessed at Port Address ODEH
fts 7:3 - Not useq, state Is ignore Channel 4 is not available
Bit2 - SE_MA, Set Mask Channels 3:0 are accessed at Port Address O0FH
-
SE_MA=0- | 7 6 5 4 3 2 1 0
Clear Mask
CH3_| CH2_| CH1_| CHo
SE_MA=1- - _ _ _
Set Mask MA | MA | MA | MA
Bits 1:0 - CH#, Channel Number Requested .
Signal Default
CH#1 0 Name At RSTIN
0 0-Channel 0 Allsignals . .. ............ 1
? (1) i g:g::z: ; Bits 7:4 - Not used, state is ignored
1 1-Channel 3 Bit 3 - CH3_MA, Channel 3 Mask
Bit 2 - CH2_MA, Channel 2 Mask
Bit 1 - CH1_MA, Channel 1 Mask
Bit 0 - CHO_MA, Channel 0 Mask
RELEASED 11/30/93 53

-7, 7 79-840003-001 (Rev.C)
(]

I 9714228 0019230 572 MR




wD8110/LV

AT BUS

5.4.12 Mode Register

Port Addresses 00BH, 0OD6H —~  Write only
These registers are shadowed and may be read
back through DMA Shadow Registers 1:3 at Port
Addresses 3C72H, 4472H and 4C72H, described in
Sections 8.13.(1:3).

These registers select the mode and type of
transfer for each channel. Refer to Sections 5.4.1
through 5.4.1.4 for a description of the Transfer
Modes, Sections 5.4.2 through 5.4.2.3 for a
description of the Transfer Types and Section
5.4.3 for a description of Autoinitialize.

Channels 7:5 are accessed at Port Address 0D6H
Channel 4 is not available
Channels 3:0 are accessed at Port Address 00BH

Bits 3:2 - TRA_TYP, Transfer Type

TRA_TYP
3 2
0 O - Verify
0 1-Write
1 0-Read
1 1 - Notused

Bits 1:0 - CHA#_SEL, Channel Select

CHA#_SEL
10
0 0-Channel0
0 1-Channel 1
1 0-Channel 2
1 1-Channel 3

5.4.13 Clear Pointer Register

71l e ! 5] a3 | 2 | 1 ’ 0 Port Addresses 00CH, 0D8H —  Write only
TRA_ AD_ | AUTO TRA_ CHA# Each DMA controller has a pointer flip-flop that
MOD DEC TYP SEL indicates which half of the word count or address

is being accessed. Each time a word count or
. address is written or read, the pointer changes

Signal Default state. When the flip-flop is reset, bits 7:0 are ac-

Name At RSTIN cessed, and when it is set, bits 15:8 are accessed.

Allsignals .. .. ........... None The pointer is reset by writing any data to the

Bits 7:6 - TRA_MOD, Transfer Mode Clear Pointer Register, or to Port Address 00DH or
ODAH (see Section 5.4.14). In either case, the
TRA7M(6)D data is ignored.
0 0-Demand
0 1-Single 7 e|s|aja|2]1]0
1 0-Block
1 1 - Cascade
Bit 5 - AD_DEC, Address Decrement
AD_DEC=0 .
Address is incremented. :lagnr::l Rte %
AD_DEC =1 Alsignals . . ............. None
Address is decremented after each Bits 7:0 - Not used, state is ignored
DMA cycle.
Bit 4 - AUTO, Autoinitialize
AUTO =0
Autoinitialization is disabled.
AUTO =1
Autoinitialization is enabled.
-
54 RELEASED 11/30/93 79-840003-001 (Rev.C) ﬁ

B 9718228 0019211 409 WM




AT BUS

wD8110/LV

5.4.14 Master Clear Register

Port Addresses 00DH, ODAH -  Write only

Writing any data to the Master Clear Register will:

1. Clear the Command Register
2. Clear the Status Register

3. Clear the Request Register
4. Set the Mask Register

5. Clear the Pointer Flip-Flop

All data is ignored.

% T
716 s5/af3]2]1 0
Signal Default
Name At RSTIN
Allsignals . .. ... ......... None

Bits 7:0 - Not used, state is ignored

5.4.15 DMA Mode Shadow Register

Port Address B872H -  Read only

This register is particularly useful in laptop ap-
plications by allowing the suspend/resume
software to restore correct status to on-board
devices. Refer to Section 8.14 for more informa-
tion regarding the DMA Shadow Registers.

15 |14 [ 13 | 12 | 11 [ 10 [ 09 | 08

DMA1 MODE

Bits 07:00 - DMA 2 MODE

DMA 2 MODE contains a copy of the data
written into the DMA2 Mode Register located
at /O address OD6H (see Table 5-4).

5.5 SYSTEMCONTROLLER 8259
INTERRUPT CONTROLLERS

The System Controller contains two interrupt con-
trollers. Interrupt Controller 1 is in the 1/O space of
020H to 021H and Interrupt Controller 2 is in the
I/O space of 0AOH to OA1H. Interrupt 2 of Inter-
rupt Controller 1 is used to cascade Interrupt Con-
troller 2.

5.5.1

1. When an interrupt arrives from a peripheral
device, the interrupt may only be programmed
to be edge sensitive. In this mode, the inter-
rupt must go low and high for each interrupt.
The interrupt sets the appropriate bit in the
Interrupt Request Register (IRR).

Interrupt Sequence

SYSTEM INTERRUPT USE
INTERRUPT CONTROLLER

0 #1 Level O Timer

1 #1 Level 1 Keyboard

2 #1 Level 2 Cascade

37 #1 Level 3:7 AT Bus

8 #2 Level 0 RTC

9:12 #2 Level 1.4 AT Bus

13 #2 Level 5 Co-Processor
14:15 #2 Level 6:7 AT Bus

07 [ 06 [ 05 } 04 ] 03 | 02 ‘ 01 } 00

DMA2 MODE
Signal Default
Name At RSTIN
DMATMODE ... .......... 0
DMA2MODE . .. ... ... .... 0

Bits 15:08 - DMA 1 MODE

DMA 1 MODE contains a copy of the data
written into the DMA1 Mode Register located
at I/O address O0BH (see Tabie 5-4).

TABLE 5-5. INTERRUPT SEQUENCE

2. If the interrupt has not been masked off, it is
passed to the priority circuit. There are three
types of priority.

Fixed

In fixed priority, interrupt O has the highest
priority and interrupt 7 has the lowest.
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Automatic Rotation

In automatic rotation, the last interrupt serviced
has the lowest priority.

Specific Rotation

in this mode, the lowest priority interrupt can
be set by software. The next interrupt will have
the highest priority. For example, if interrupt 4
is set to the lowest level, the priority will be 5,
6,7,0,1,2, 3and4.

. The interrupt controller sends an IRQ to the CPU.

. The CPU responds with an INTA cycle that
freezes priority.

. The CPU sends another INTA, causing the in-
terrupt controlier to send a vector to the CPU,
set the appropriate bit in the Interrupt Service
Register (ISR) and clear the corresponding bit
in the IRR, if it is in the edge triggered mode.
As long as the bit in the ISR is set, all interrupts
at the same level or lower are inhibited uniless
programmed for special mask mode.

. An EOI is issued to end the interrupt. This
clears the appropriate bit in the Interrupt Ser-
vice Register. For the slave adapter (interrupt
controller #2), two EOI's must be issued.
There are three types of EOI's, Specific, Non-
specific and Automatic.

Specific

An EOI is issued by software for a specific
interrupt.

Non-Specific
A non-specific EQI is also issued by software.

The hardware generates an EOI for the
highest level active interrupt.

Automatic

An automatic EOI is a non-specific EOI that is
caused by the second INTA.

The interrupt controliers may also be operated
in a polled mode. In this mode, the CPU is set
to disable the interrupt input. In this case,
software must issue a poll command. This
takes the place of an INTA, and the software
can then read the interrupt level to determine
the interrupt to be serviced.

When cascading is used and the slave has
issued an interrupt, other interrupts from the
slave are locked out. If it is desired to preserve
priority in the slave (i.e., allow higher interrupts
to occur when a lower interrupt is being ser-
viced), Special Fully Nested Mode should be
programmed in the master. After a non-specific
EOQI has been sent to the slave, the ISR should
be checked to see whether any other interrupts
are active. If there are no interrupts active, a
non-specific EOI should be sent to the master.

5.5.2 Setup - Initialization Command Words
(cw)

The interrupt controllers are set up by writing a
series of Initialization Command Words (ICW).
The sequence is started by writing a one to bit 4
of ICWI1. If ICW4 is to be included in the se-
quence, a one must also be written to bit 0 of the
ICW1.
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5.5.2.1

ICW1 - Initialization Command Word 1

Interrupt Address Function Read/Write
Controller Hex
1 020 ICW1 Write
1 021 ICW2 Write
1 021 ICW3 Write
1 021 ICW4 Write
1 021 OCWwWA1 Write
1 020 OCw2 Write
1 020 QCW3 Write
1 020 IRR Read
1 020 ISR Read
1 021 Mask Read
1 020, 021 Interrupt Level Read
2 0A0 ICW1 Write
2 0A1 ICW2 Write
2 0A1 ICW3 Write
2 OA1 ICW4 Write
2 0A1 OCWi1 Write
2 0AD ocwz2 Write
2 0AD OCW3 Write
2 0AQ IRR Read
2 0A0 ISR Read
2 0A1 Mask Read
2 0AOD, OA1 Interrupt Level Read

TABLE 5-6. INTERRUPT CONTROLLER FUNCTION MAP

Port Addresses 020H, 0AOH

Bit 4 of this register must be set to 1 or it will be
interpreted as OCW2 or OCW3.

Write only

7] s a | 3 1] 0
E § S LT N ICw
J CM| 4
i

Signal Default
Name At RSTIN
Allsignals . . .. ........... None

Bit 7:5 - Not used, state is ignored

Bit 4 - S_S, Start Sequence

S_S Must be setto 1

Bit 3-L_T, Level Trigger

The Interrupt Controller may be programmed to
support Level Sensitive Mode for diagnostic
adapters which may need to test this capability.

LT=0-

Edge Triggered Mode is selected.

LT=1-

Level Triggered Mode is selected.
EN_LVL (bit 00) in Port A872H must

firstbe setto 1.
Bit 2 - Not Used, state is ignored

Bit 1 - N C_M, Not Cascade Mode
NC M=0-
Cascade Mode selected
NC M=1-
Single Mode selected
Bit 0 - ICW4, Initialization Control Word 4
ICW4=0-
ICW4 not included in sequence

ICW4 =1 -
ICW4 is included in sequence

7 73 79-840003-001 (Rev C)

B8 9714228 0019214 118 M

RELEASED 11/30/93

57




WD8110/LV

AT BUS

5.5.2.2 ICW2 - Initialization Command Word 2
Port Addresses 021H, OA1TH -  Write only
For Suspend/Resume or Hibemation operations

this register may be read at Port Address D472H.
Refer to Section 8.10.

7]e|[s]alal2a]1]o0

Interrupt

Vector
Signal Default
Name At RSTIN
Allsignals . . . ............ None

Bits 7:3 - Interrupt Vector

Bits 2:0 - Not used, state is ignored

5.5.2.3 ICW3 - Initialization Command Word 3
Port Addresses 021H - Write only

This address accesses only Interrupt Controller 1.

7 6 5 4 3 2 1 0

0 (] 0 ] 0o | 2 0 ]
H_L
Signal Default
Name At RSTIN
Allsignals . .............. None

Bits 7:3 - Not used, must be setto 0

Bit 2 - 12 H_L, Interrupt 2 Has Slave

I2H_L=0-
Interrupt 2 does not have the Slave

I2H_L=1-
Interrupt 2 has the Slave

Bits 1:0 - Not used, must be setto 0

Port Addresses 0A1H —  Wirite only

This address accesses only Interrupt Controller 2.

7  6|5|a[3l2]1]0
0 0 0 0 0 Slave ID
Signal Default
Name At RSTIN
Allsignals . .. ............ None

Bits 7:3 - Not used, must be setto 0

Bits 2:0 - Slave ID

5.5.2.4 ICWA4 - Initialization Command Word 4
Port Addresses 021H, 0A1TH —  Wirite only
For Suspend/Resume or Hibermation operations
this register may be read at Port Address D472H.
Refer to Section 8.10.

A Slave does not have ICW4.

7 6 S 4 3 2 1 0

0 0 0 SF 0 0 AUT 1

NM EOI
Signal Default
Name At RSTIN
Allsignals . . . ............ None

Bits 7:5 - Not used, must be setto 0

Bit 4 - SFNM, Special Fully Nested Mode

SFNM =0 -
Not Special Fully Nested Mode

SFNM =1 -
Special Fully Nested Mode

Bits 3:2 - Not used, must be set to 0

Bit 1 - AUT_EOI, Auto End Of Interrupt

AUT_EOI=0-
Normal End Of Interrupt
AUT_EOI=1 -

Automatic End Of Interrupt
Bit 0 - Not used, must be set to 1

58 RELEASED 11/30/93

B 9716228 0019215 054 HHE

-
79-840003-001 (Rev:C) ﬁ



AT BUS

wD8110/LV

5.5.3 Operation

Once the interrupt controllers are set up, they may
be programmed by Operation Control Words One
through Three (OCW1:3).

5.5.3.1 OCW1 - Operation Control Word 1

5.5.3.2 OCW2 - Operation Control Word 2
Port Addresses 020H, 0AOH -  Write only

For Suspend/Resume or Hibernation operations
this register may be read at Port Address D472H.
Refer to Section 8.10.

Port Addresses 021H, 0ATH  —  Write only 7 6[5]a 3 [2]1]0
[ EOI_CONT 0 0 INT_LEV
7 6 5 4 3 2 1 0
INT | INT | INT | INT | INT | INT | INT | INT
7ZM| M| 5M| 4M|3M|  2M| 1_M| OM Signal Default
) Name At RSTIN
s | Defaul Allsignals . . ... .......... None
i t
N At BSTIN Bits 7:5 - EOI_CONT, End Of Interrupt
Allsignals . . ... ... ....... None EOI_CONT
Bit 7 - Interrupt 7 Mask 765
P 0 0 O-ClearRotate On
Bit 6 - Interrupt 6 Mask Automatic EQI
0 0 1 - Non-specific EOI
Bit 5 - Interrupt 5 Mask 0 1 0-Notused
0 1 1 - Specific EOI
Bit 4 - Interrupt 4 Mask 1 0 0-SetRotate on
Automatic EOI
Bit 3 - Interrupt 3 Mask 1 0 1 - Rotate on Non-
specific EQOI
Bit 2 - Interrupt 2 Mask 1 1 0- Set Priority
1 1 1 - Rotate on Specific EOI
Bit 1 - Interrupt 1 Mask Bits 4:3 - Must be set to 0
Bit 0 - Interrupt O Mask Bits 2:0 - INT_LEYV, Interrupt Level
To enable the setting of the interrupt level
(INT_LEV), EOI_CONT must be setto 110
(Set Priority).
INT_LEV
210
0 O O-lInterruptLevel O
1 1 1-Interrupt Level 7
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5.5.3.3 OCWa3 - Operation Control Word 3
Port Addresses 020H, 0AOH -~  Write only

For Suspend/Resume or Hibemation operations

this register may be read at Port Address D472H.

Refer to Section 8.10.

7le6 |5 al3|2]1]0

0 SMM 0 1 P_C IRR_ISR
Signal Default
Name At RSTIN
Allsignals . .. ............ Norne

Bit 7 - Must be setto 0

Bits 6:5 - SMM, Special Mask Mode

SMM

5

0 - Not used

1 - Not used

0 - Reset Special Mask Mode
1 - Set Special Mask Mode

Bit 4 - Must be setto 0

- Q00O m

Bit 3 - Must be setto 1

Bit 2 - P_C, Poll Command
P C=0-
No Polt Command
PC=1-
Poll Command

Bits 1:0 - IRR_ISR, Interrupt Request Register
and Interrupt Service Register

IRR_ISR

0

0 - Not used

1 - Not used

0 - Read Interrupt Request Register
1 - Read Interrupt Service Register

— el OO -

56 SYSTEM CONTROLLER 8254 TIMER

The System Controller contains an 8254
equivalent timer containing three independent
counters. All the timers run off of a 1.19 MHz
clock derived from the 14.318 MHz clock input.
The GATEO and GATE1 signals are tied high.
The GATEZ2 signal is tied to register 61H, bit 0.
The counters decrement when counting. The
largest possible count is 0.

Each counter may be programmed for different
counting modes and the count may be read back.
To initialize a counter, the Control Word must be
written, followed by one or two bytes of count if
needed. Refer to Table 5-7 for the correct Control
Word Format. Each counter may be programmed to
count in BCD or binary.

Vo Use Read/Write
Address
040H Timer 0 Count/Status | Read/Write
041H Timer 1 Count/Status | Read/Write
042H Timer 2 Count/Status | Read/Write
043H Control Word Write
Timer Use
Channel
0 Time of Day (Interrupt)
1 Refresh Request
2 Speaker
5.6.1 Setup

Each counter may be set in one of six modes by
writing a Control Word (format 1). The Control Word
must specify the counter and the number of count
bytes to be written. A new count may be written at
any time.
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CONTROL WORD (FORMAT 1) - /O Address 043H - Counter Latch Command

0 BCD
1-3 Mode 000
001
X10
X11

100

4-5 Function 00

6-7 Counter 00

Mode 0

Mode 1

Mode 2

Mode 3

Mode 4

Mode 5

Counter Latch Command
Read/Write Low Byte
Read/Write High Byte
Read/Write Low Byte then High Byte
Counter 0

Counter 1

Counter 2

CONTROL WORD (FORMAT 2) - /O Address 043H - Read Back Command

0

AN BLON=-O

-7 1

Select Counter 0
Select Counter 1
Select Counter 2
Latch Status
Latch Count

TABLE 5-7. CONTROL WORD FORMAT

5.6.1.1 Mode 0 Interrupt on Terminal Count

The counter starts when the count is loaded.
When the count = 0, the counter continues count-
ing from FFFFH in binary mode or 9999 in BCD
mode. GATE = 1 enables counting. GATE =0
disables counting.

OUT goes low when the counter starts. It goes
high when the count = 0 and stays high until a
new count or mode is written.

If a new count is written while the counter is
counting, it will be loaded on the next clock puise.

5.6.1.2 Mode 1 Hardware Retriggerable One
Shot

The counter starts when GATE goes from low to
high. When the count = 0, the counter continues
counting from FFFFH in binary mode or 9998 in
BCD mode.

Any time GATE goes from low to high, the counter
is reloaded with the original count and the counter
started.

OUT goes low when GATE goes from low to high.
It goes high when the count = 0. If a new count is
written while the counter is counting, it will be
loaded the next time GATE goes from low to high.

5.6.1.3 Mode 2 Rate Generator

The counter starts when the count is loaded.
When the count = 0, the counter is reloaded and
the counter is started again. GATE = 1 enables
counting. GATE = 0 disables counting. If GATE
goes from low to high, the counter is reloaded.

OUT is initially high. When the count = 1, OUT
goes low for one clock.

If a new count is written while the counter is
counting, it will be loaded the next time the count
= 0 or when GATE goes from low to high.

ﬁ 79-840003-001 (Rev.C)
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5.6.1.4 Mode 3 Square Wave Generator

The counter starts when the count is loaded.
When the count = 0, the counter is reloaded and
the counter started again. GATE = 1 enables
counting. GATE = 0 disables counting. If GATE
goes from low to high, the counter is reloaded.

When the counter starts, OUT is high. When the
count is half done, OUT goes low. If GATE goes
low then OUT will go high.

If a new count is written while the counter is
counting, it will be loaded the next time the count
= 0 or when GATE goes from low to high.

5.6.1.5 Mode 4 Software Triggered Strobe

The counter starts when the count is loaded.
When the count = 0, the counter continues count-
ing from FFFFH in binary mode or 9999 in BCD
mode. GATE = 1 enables counting. GATE =0
disables counting. OUT is initially high. When the
count = 0, OUT goes low for one clock.

if a new count is written while the counter is
counting, it will be loaded on the next clock puise.

5.6.1.6 Mode 5 Hardware Triggered Strobe

The counter starts when the count is loaded. When
the count = 0, the counter continues counting from
FFFFH in binary mode or 9999 in BCD mode.
GATE = 1 enables counting. GATE = O disables
counting. If GATE goes from low to high, the
counter is reloaded. OUT is high when the counter
starts. When count = 0, OUT goes low for one
clock. If a new count is written while the counter is
counting, it will be loaded the next time the count =0
or when GATE goes from low to high.

5.6.2 Reading The Counter
There are three ways of reading the counters:

1. The count is read directly. This mode can
cause false readings due to the fact that the
counter may be changing while it is read.

2. The count may be read via a Counter Latch
Command. (See Control Word format 1). This
command latches the count so that it may be
read without changing.

3. The count may be read via a Read Back Com-
mand. (See Control Word format 2). This
command is the equivalent of multiple Counter
Latch Commands.

5.6.3 Reading Status

The status of a counter may be read by issuing a
Read Back Command with data bit 4 = 0. (See
Control Word format 2). Bits 0:5 are the same as
the command word for the counter. Bit 6 tells
whether the last count that was written has been
loaded into the counter. Bit 7 reflects the state of
the OUT pin.

STATUS

WORD
0 BCD
1-3 Mode

4-5 Function
6 New Count Written
7 Out Status

5.6.4 Page

The page register is an 8-bit by 16-byte dual-
ported RAM. It is used during refresh cycles and
to generate address bits 16 to 23 for 8-bit DMA
transfers and address bits 17 to 23 for 16-bit DMA
transfers. One port of the RAM is a read-only port
for DMA or refresh cycles and the other is a
read/write port for the CPU.
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5.6.5 Refresh Address

This block contains an 11-bit counter that is used
for the address during a refresh.

5.6.6 Timer Shadow

For both Suspend/Resume and Hibernation the
state of the write only registers in the timer may
be read. Refer to Section 8.14.5 Timer Count for
details.

5.7 SYSTEM CONTROLLER DECODE

The WD8110/LV supports both the 100% IBM-AT
compatible /O decoding (10-bit mode) and the
newer IBM PS/2 compatible /O decoding (16-bit
mode). The mode is selected by EN_16 (bit 05)
at Port Address 2872H. Refer to Section 7.2.

Page Register Decodes

Address Decode
0087H DMA Channel 0
0083H DMA Channel! 1
0081H DMA Channel 2
0082H DMA Channel 3
008BH DMA Channel 5
0089H DMA Channel 6
008AH DMA Channel 7
008FH Refresh
TABLE 5-9. PAGE
REGISTER DECODES
NOTE

Page register data appears on address
bits A(23:16) during refresh and 8-bit
DMA cycles. For 16-bit DMA cycles
(channels 5:7), the LSB of the page
register does not appear.

DEVICE ADDRESS IN HEX | ADDRESS IN HEX
DMA Controller 1 (Ch 0:3) 000:01F 0000:000F
Interrupt Controller Master 020:03F 0020:0021
Timer 040:05F 0040:0043
Port B - Parity Error And IO | 061:06F (odd) 0061
Channel Check
Real-Time Clock (Address) 070 0070
Real-Time Clock (Data) 071 0071
Page Register (except 092H) | 080:091 0080:008F
093:09F
ALT 20 GATE, Hot Reset 092 0092
(Port 92H)
Interrupt Controller Slave 0AO0:0BF 00AO0:00A1
TABLE 5-8. DEVICE ADDESSES
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5.8 NMI AND REAL TIME CLOCK

5.8.1 Real-Time Clock Address Register

Port Addresses 070H in 10-bit mode
0070H in 16-bit mode

- Write only

7 6 5 4 3 2 1 0

D RTC | RTC | RTC | RTC | RTC | RTC | RTC
NMI | A6 A5 A4 A3 A2 Al A0

Signal Default
Name At RSTIN
DNM ... . ... .. 1
RTCA®:0) . . .. .. ......... None
Bit 7 - D_NMI, Disable Non-Maskable Interrupt
D_NMI=0 -
Non-Maskable Interrupt enabled.
D_NMI=1-

Non-Maskable Interrupt disabled.
Bits 6:0 - RTCA(6:0), Real-Time Clock Address
RTCA(6:0) provide the 128 addresses of the

5.8.2 Real-Time Clock Data Register

Port Addresses 071H in 10-bit mode
0071H in 16-bit mode

- Read and Write

Data is transferred between this register and the
memory location selected by the RTC Address
Register. The data bus used is selected by bit 15
of the register at Port Address 2872H (refer to
Section 7.2).

7] e|safa2]1]0

Real-Time Clock Data

5.8.3 LockPass, Alternate A20G and Hot Reset

Port Address 092H in 10-bit mode
0092H in 16-bit mode

— Read and Write

7 6 5 4 3 2 1 0

Real-Time Clock area. The data selected by LOCK ALT_| HOT_
one of these addresses is available by read- PASS A20G | RST
ing the RTC Data Register at 071H in 10-bit
mode or 0071H in 16-bit mode. Signal Default
Name At RSTIN
Bits7-4,2 .. ............. None
LOCK_ PASS ... .......... 0
ALT_A20G .. ............ 0
7FH HOT RST .............. 0
071H-07FH 128 Byt Bit 3 - LOCK_PASS
es
Data Real LOCK_PASS is used to prevent access to
Time the eight byte password located in the Real-
Clock Time Clock area. The protected addresses
are 38H through 3FH. Before LOCK_PASS
N Includin can be set, bit 2 of the register at Port Address
070H-07EH g 2872H must be set to 0. Once LOCK_PASS is
Address 8 Bytes set, it can only be reset by RSTIN.
Password LOCK_PASS =0 -
The eight byte password area is acces-
00H sible.
LOCK_PASS =1 -
The eight byte password area is not
accessible.
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Bit 1 - ALT_A20G, Alternate A20 Gate

Normally, the state of ALT_A20G is ORed
with the external A20GT signal. If either
ALT_A20G or A20GT is high, the A20 line is
ungated. If both ALT_A20G and A20GT are
low, A20 will be gated low.

As an option, ALT_A20G may be programmed
by the Diagnostic Register at Port Address
9872H to automatically change state to
match that of the Keyboard’s A20GATE.

Bit 0 - HOT_RST, Hot Reset

A processor reset (CPURES) is generated
128 CPUCLKs after the HOT_RST changes
froma 0to 1. The CPURES is 16 clock pulses
wide.

5.9 PORT B - PARITY ERROR AND VO
CHANNEL CHECK

Port B is accessed at any odd numbered Port Ad-
dress 061H:06FH in 10-bit mode, or 0061H in 16-
bit mode. This provides access to parity error and
I/0O Channel Check of the expansion bus.

- Bits 7:4 — Read only
- Bits 3.0 — Read and Write

PE | IOCK| OUT | REF | D D ENS | TMR

Bit 6 - IOCK, /O Channel Check from the
expansion bus

IOCK =0 -
No I/0 Channel Check Error.
I0CK =1 -
/O Channel Check Error.
Bit 5 - OUT2, Out from timer channel 2

OUT2 represents the state of the Timer 2
output.

Bit 4 - REF_DT, Refresh Detect
REF_DT changes state on each refresh.
Bit 3 - D_IOC, Disable I/0O Channel Check
D_IOC=0-
I/O channel check from the expansion
bus is not disabled.
D_IOC=1-
/0O channel check from the expansion
bus is disabled.
Bit 2 - D_PE, Disable Parity Error Check

D_PE=0-
Parity error checking not disabled. This
may be overridden by the PAR_CHE bit in
ESF Register 1A8H for systems without
parity RAM.

D_PE=1-
Parity error checking disabled.

Bit 1 - ENSPK, Enable Speaker

ENSPK=0-
Speaker is not enabled.
Signal Default ENSPK =1 -
Name At RSTIN Speaker is enabled.
roECk o g Bit 0 - TMR2G, Gate for Timer Channel 2
gggg_r ................. Q\JA TMR2G =0 -
DIOC ... ..............0 Timer Channel 2 gated low.
DPE . ........ ... ... .. 0 TMR2G =1 -
ENSPK . ............... 0 Timer Channel 2 output enabled.
TMR2G . . ... ... ... . .... 0
Bit 7 - PE, Parity Error
PE=0-
No Parity Error.
PE=1-
Parity Error.
.'/'{. 79-840003-001 (Rev.C) RELEASED 11/30/93 65
a

B 9718228 0019222 2494 W




wD8110/LV

CPU DRAM CONTROLLER

6.0 CPUDRAM CONTROLLER

This section describes the programmable Ex-
tended Setup Facility (ESF) registers as well as
the following DRAM controller modes of opera-
tion:

Burst Mode
Interieave Mode
Fast Page Mode
Static Column Mode

The DRAM Controlier directly supports a 486
Burst order sequence and always operates in
Page Mode. It also supports Double Word Inter-
leave with concurrent access to two banks.

For 80486 CPUs, the DRAM data bus can be
connected directly to the CPU and WD8110 data
bus, eliminating the need for DRAM data buffers
such as 74ACT245. For 80386 CPUs 74ACT245
memory data buffers are required to prevent data
contention between the CPU and DRAM data.

The DRAM parameters are programmable and
the DRAM controller operates in either Interleave
on or off mode. The DRAMs CAS signals are
used as output enables for banks. The DRAM
controller supports up to five banks of DRAM
using 14 signals. RAS(4:0) for all banks,
CAS(03:00) for each byte in Banks 4, 2 and 0O,
and CAS(13:10) for Banks 3 and 1, and one WE
for all banks.

In 486 Mode, the DRAM controlier accesses four
32-bit words, while in 386 Mode, it accesses only
one 32-bit word.

6.1 INTERLEAVE MODE ON

interleave Mode for banks 1 and O is enabled by
setting ESF Register 198H bit 3 to 1. Interleave
Mode for banks 3 and 2 is enabled by setting ESF
Register 198H bit 4 to 1. As many as five banks
of DRAM may be controlled and there must be
two or four banks installed to tum interleave on.
Banks 1 and 0 operate as one pair and may be
interleaved, and banks 3 and 2 operate as
another pair and may be interdleaved. Bank 4 is
not interleaved.

Each bank has its own dedicated RAS signal,
RAS4 for bank 4 through RASO for bank 0. When
Interleave Mode is on, it is necessary that both
banks being interleaved are of the same type.

When access starts, RAS lines for both banks are
asserted simultaneously.

The WD8110/LV generates multiplexed address
bits RA(11:4, 2:0), RA3B and RA3A for the
DRAMs. RA(11:4, 2:0) go to all five banks, RA3A
to banks 4, 2 and 0 and RA3B to banks 3 and 1.
The WD8110/LV uses address bit A3 from the
CPU to generate RA3A and RA3B.

When access starts, 32 bits from banks 1 and 0 or
3 and 2 are addressed simultaneously (64 bits),
but only one set of CAS signals (CAS03:00 or
CAS13:10) are asserted at this time, selecting 32
bits from a single bank. When the 32-bit word is
received by the CPU, RA3A and RA3B and the
CAS sets change state. If the first 32-bit word is
being sent to the CPU from bank 1, the next word
may be accessed from bank 0 because RA3A and
RA3B have already changed state.

This overlapping of access allows Fast Page
Mode DRAMs to be used to achieve high perfor-
mance line fill. Separate CAS lines for bank 0
(CAS03:00) and bank 1 (CAS13:10) are provided
and used as output enable of DRAM banks. The
CPU address bit A2 decides whether CAS(03:00)
(A2 = 0) or CAS(13:10) (A2 = 1) will be turned on
first. The CAS pulse width is programmable in
units of CPUCLK as defined by ESF Registers
199H, 1A1H:1A5H.

6.2 INTERLEAVE MODE OFF

When Interleave Mode is off, the DRAM controller
requires all word accesses from the same bank.
The DRAM signals are controlled so that
CAS(03:00) is generated for access to banks 2
and 0. For access to banks 3 or 1, CAS(13:10) is
generated).

For Static Column DRAMs, CAS(03:00) or
CAS(13:10) is set low on the first 32-bit read and
remains low for the rest of the cycle and only the
DRAM address is changed.

For Page Mode DRAMSs, the address is changed
and CAS(03:00) or CAS(13:10) is set high for one
CLK (or CAS precharge programmed value) and
then set low again to clock the new DRAM ad-
dress and access the next word. The Static
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Column access is four CPUCLK times faster  In either Interleave Mode on or off, early write
since CAS does not have to be set high. mode of DRAMs is used.

CPUCLK__' r
X X

DRAM Muxed address A and B
: X X

CAS(00:03) /

CAS(10:13) / \

RAB3A is changed as soon as bank 0 access is over and data from bank 1
is turned on by CAS(10:13)

FIGURE 6-1. INTERLEAVE ON - FAST PAGE MODE DRAMs

CPUCLKJ ’7

DRAM Address 0 >< Address 1 >< Address 2

CAS(00:03) \ / \ / \

FIGURE 6-2. INTERLEAVE OFF - PAGE MODE DRAM

CPUCLKJ r

DRAM Address 0 >< Address 1 >< Address 2
CAS(00:03) \

FIGURE 6-3. INTERLEAVE OFF - STATIC COLUMN MODE DRAM
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6.3 DRAM ADDRESS MULTIPLEXER
The memory address bus serves three functions.

1. During DRAM cycles, the DRAM row and

column address RA(11:4), RA3A, RA3B and

RA(2:0) are present as the RA bus.

2. During I/O cycles, chip selects CS(4:0), along

with CSEN, are output to select up to 16 or 32

possible chip selects.

3. During I/O cycles, the bus serves as an eight
bit data bus ED(7:0) to devices such as the
keyboard controller or system BIOS.

The address multiplexer is implemented in the
WD8110/LV. RA(11:4), RA3A, RA3B and RA(2:0)
can drive loads as great as 450 pF, so that addi-
tional address buffers are not required for DRAM
addresses with a load less than 450 pF. Extenal
buffers can be used for loads greater than 450 pF.

The following tables present the address assign-
ment for the different type of DRAM and Inter-
leave bit.

When Interleave is on, banks being interleaved
must have the same type DRAMs.

DRAM Address MUX type 9x9, 10x9 - Interleave on

RA 0 1 2 3 4 5 6 7 8 9 10 | 11
CAS 4 5 10 3 6 7 8 9 1

RAS 13 14 1 18 1 19 | 20 | 12 ; 16 | 16 | 17 | 21 |22 | 23
REF 4 5 2 3 6 7 0 1 8 9 10 | 11

DRAM Address MUX type 9x9, 10x9 - Interleave off

RA 0 1 2 3 4 5 6 7 8 9 10 | N
CAS 4 5 2 3 6 7 8 9 10

RAS 13 {14 { 18 | 18 | 11 12 | 15 | 16 | 17 | 20 | 21 22
REF 4 5 2 3 6 7 0 1 8 9 10 | 11

DRAM Address MUX type 10x10, 11x10 - interleave on

RA 0 1 2 3 4 5 6 7 8 9 10 | 11
CAS 4 5 10 3 6 7 8 9 11 12

RAS 13 |14 | 18 | 19 | 20 | 22 | 15§ | 16 | 17 | 21 | 23 | 24
REF 4 5 2 3 6 7 0 1 8 |9 10 | 11

DRAM Address MUX type 10x10, 11x10 - Interleave off

RA (1] 1 2 3 4 5 6 7 8 9 10 1
CAS 4 5 2 3 6 7 8 9 10 11
RAS 13 14 18 19 21 12 15 16 17 20 22 23
REF 4 5 2 3 6 7 4] 1 8 9 10 1
a
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DRAM Address MUX type 11x11, 12x11 - Interleave on

RA 0o |1 2|3 4|5 6] 7|89 10|11

CAS 4 {5 10| 3|6 | 7! 819|112 13

RAS | 24 | 14 | 18 | 19 | 20 | 22 | 15 | 16 | 17 | 21 | 23 | 25

REF 4 | 5 | 2| 3|6 | 7|0 1 8 |9 |10 | 11
DRAM Address MUX type 11x11, 12x11 - Interleave off

RA [0 | 1| 2|34 5 |6 |7 |89 10|11

CAS | 4 5 | 2 316 | 7 8 9 | 10| 11 |12

RAS | 13 | 14 | 18 | 19 | 21 | 23 [ 156 | 16 | 17 | 20 | 22 | 24

REF 4 |5 | 2 3|86 |7 |01 8 |9 |10 | 11
DRAM Address MUX type 12x8 - Interleave on

RA o | 1] 23| alsie6e | 7] 8] 9]|10]11

CAS 4 | 5110 3|6 | 7|89

RAS | 13 | 14 | 18 | 19 | 20 | 12 | 156 | 16 | 17 | 21 | 22 | 11

REF 4 |5 2 3|6 | 7!0/|1 /8 {9 |10]|M1
DRAM Address MUX type 12x8 - Interleave off

RA 0o | 1 2 | 3,4 5,6 | 7|89 10| 11

CAS 4 | 5| 2|36 |7 |8]|29

RAS | 13 | 14 | 18 | 19 | 20 | 12 |15 | 16 | 17 | 21 |10 | 1

REF 4 | 5 | 2|3 |6 |7 | 0118 |9 (10|
DRAM Address MUX type 12x12 - Interleave on

RA 0 | 1 2 | 3|4 |5 |6 |7 8|9 |10 1

CAS 4 !5 |10 3|6 | 7|8 |9  11|12]|13]14

RAS | 24 | 26 | 18 | 19 | 20 | 22 | 15 | 16 | 17 | 21 | 23 | 25

REF 4 ’ 5 | 2 3|6 |70 1 8 | 9 |10 | 11
DRAM Address MUX type 12x12 - Interleave off

RA | o ! 1 23|45 |6 |7 |89 ;10 1

CAS 4 | 5 | 2 3|6 |7 |89 ]10]11]12]13

RAS \ 25 ‘ 14 | 18 \ 19 | 21 1 23 | 15 | 16 | 17 | 20 | 22 | 24

REF | 4 | 5 | 2 | 3|6 |7l 0o/(1]8]9 10|11

23  79-840003-001 (Rev. C)
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6.4 EXTENDED SETUP FACILITY (ESF)
REGISTERS

The DRAM controller within the WD8110/LV al-
ways operates in Page Mode for CPU accesses
and controls up to five banks. The ESF registers

control the operation of DRAM.

The Extended Setup Facility (ESF) provides a
means of programming the /O registers in the
System Controller. The ESF register address is
written to Ports 74H and 75H. The data addressed
by these ports can be accessed from Data Port
700H (default). The data port address can be

changed by unlocking the ESF registers.

Port 74H bits 7:0 = LSB of the ESF address.
Port 75H bits 7:0 = MSB of the ESF address.
Port 700H = Data Port for ESF.

Optionally the ESF address can be written to Port
Address 4872H and the data at the ESF register
can be read from Port Address 5072H. All ESF
I/O ports are accessed as eight bit ports. All Sys-
tem Controlier I/O Ports are within ESF:190H to
19FH and 1AOH to 1AFH. Ali other ESF addres-

ses are reserved for future use.

The following ESF registers are read only when
in Virus Protection Mod:
ESF190H:ESF198H
ESF1A8H,

ESF19AH:ESF19EH,
ESF1ABH

6.4.1 System Configuration Register

ESF Port Address 19FH — Bits 3:1 Read only
Bits 7:4, 0 Read and

Bit 5:4 - RAS Timeout

If the 10 us RAS Timeout feature is enabled,
these bits are used to control the accuracy.
The WDB8110/LV approximates the 10 us
RAS timeout timer by counting CPU clock
and counts more clock at high speed.

Bit 5 4
0 0 - 25MHz
01 - 33MHz
1 0 - 50MHz
11 - 20MHz

Bits 3:1 - Reserved

Bit 0 - WTKEN, Weitek 4167 Enable

WTKEN =0 -
Weitek 4167 is disabled. WD8110/LV
generates one wait state RDY486 for ad-
dresses C0000000 through CFFFFFFF.

WTKEN =1 -
Weitek 4167 is present. Addresses
C0000000 through CFFFFFFF are not
executed by WD8110/LV and it waits for
Weitek 4167 to generate RDYIN.

6.4.2 Bank 0:4 Enabling and Address
Multiplexing

The following three registers contro! the
enable/disable, and Column and Row address
bits, of Banks 0:4

6.4.2.1 Banks 0:1

Write ESF Port Address 190H - Read and Write
7654 3‘2{10 7 6|5[a3|2[1]0
BK EN |BK EN BANK 1 BANK 0
Reserved RAS Reserved WTKEN 1 0 BK 1 AD MU BK 0OAD MU
Timeout
Signal Default
Signal Default Name At RSTIN
Name At RSTIN Allsignals . . . ............ 0
Reserved . ... ........... 0 .
RAS Timeout . . . . . .. ... ... 0 Bit7 - BK EN 1, Bank Enable 1
Reserved . . ............. 0 BKEN1=0-
WTKEN . ... .. ... ....... o] Bank 1 disabled.
Bit 7:6 - Reserved BKEN1=1-
Bank 1 enabled.
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Bit 6 - BK EN 0, Bank Enable 0

BKENO=0-
Bank 0 disabled.
BKENO=1-
Bank 0 enabled.
Bits 5:3 - BK 1 AD MU, Bank 1 Address Mux
BK 1 AD MU
5 4 3
0 0 0 - Col Add9bits
Row Add 9, 10, 11, 12 bits
0 0 1 - ColAdd12bits
Row Add 12 bits
0 1 0 - ColAdd 10 bits
Row Add 10, 11, 12, bits
0 1 1 - Col Add 11 bits
Row Add 11, 12 bits
1 0 0 - Col Add 8 bits

Row Add 12 bits
Bits 2:0 - BK 0 AD MU, Bank 0 Address Mux

BK 0 AD MU
210
0 0 0 - ColAdd9bits

Row Add 9, 10, 11, 12 bits

0 0 1 - ColAdd12bits

Row Add 12 bits

Col Add 10 bits

Row Add 10, 11, 12, bits

0 1 1 - ColAdd 11 bits

Row Add 11, 12 bits

Col Add 8 bits

Row Add 12 bits

6.4.22 Banks 2:3

Bit 6 - BK EN 2, Bank Enable 2

BKEN2=0-
Bank 2 disabled.
BKEN2=1-
Bank 2 enabled.
Bits 5:3 - BK 3 AD MU, Bank 3 Address Mux
BK3AD MU
5 4 3
0 0 0 - Col Add9 bits
Row Add 9, 10, 11, 12 bits
0 0 1 - ColAdd12bits
Row Add 12 bits
0 1 0 - Col Add 10 bits
Row Add 10, 11, 12, bits
0 1 1 - Col Add 11 bits
Row Add 11, 12 bits
1 0 0 - Col Add 8 bits

Row Add 12 bits
Bits 2:0 - BK 2 AD MU, Bank 2 Address Mux

BK 2 AD MU
210
0 0 0 - Col Add 9 bits.

Row Add 9, 10, 11, 12 bits.

0 0 1 - ColAdd12bits.

Row Add 12 bits.

Col Add 10 bits.

Row Add 10, 11, 12, bits.

0 1 1 - ColAdd11 bits.

Row Add 11, 12 bits.

Col Add 8 bits.

Row Add 12 bits.

6.4.2.3 Bank4

ESF Port Address 191H -  Read and Write ESF Port Address 1AOH -~  Read and Write
7 e|ls als]2]1]0 7 6 |s5|a 3210
BKEN BKEN BANK 3 BANK 2 BK EN BANK 4 BANK 4
3 2 BK 3 AD MU BK 2 AD MU 4 WCCPW BK 4 AD MU
Signal Defauit Signal Default
Name At RSTIN Name At RSTIN
Allsignals . . ... .......... 0 Bits7:6 .. .. ............ 1
Bits 7 - BK EN 3, Bank Enable 3 BISSO 0
BKENS3=0- Bit 7 - BK EN 4, Bank Enable 4
Bank 3 disabled. BKEN4=0-
BKEN3=1- Bank 4 disabled.
Bank 3 enabled. BKEN4=1-
Bank 4 enabled.
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Bits 6:5 - Reserved

6.4.3.1 Bank 0 Size Control

Bits 4:3 - WCCPW, Bank 4 Write Cycle CAS ESF Port Address 192H Read and Write
Pulse Width
WCCPW 7]6|s]afaf2[1]0
4 3
0 0 - CASis1CLK FACT A% as Az MAZ) WAZS MAZI MAZ0
0 1 - CASis2CLK
1 0 - CASis3CLK
1 1 - CASis3CLK. Signal Default
Bits 2:0 - BK 4 AD MU, Bank 4 Address Mux Name At RSTIN
BK 4 AD MU Allsignals . . .. ........... 0
2 10 Bits 7:6 - RA(01:00), Row Address bits 01:00
0 0 0 - ColAdd9bits. ) RA(01:00) are used to detect Page Hit cycles.
Row Add 9, 10, 11, 12 bits.
0 0 1 - ColAdd 12bits. RA(01:00)
Row Add 12 bits. 7 6
0 1 0 - ColAdd 10 bits. 0 0 - 9Row Address bits.
Row Add 10, 11, 12, bits. 0 1 - 10 Row Address bits.
0 1 1 - Col Add 11 bits. 1 0 - 11 Row Address bits.
Row Add 11, 12 bits. 1 1 - 12 Row Address bits.
1 0 0 - Col Add 8 bits. Bits 5:0 - MA(25:20), Memory Address
Row Add 12 bits.
See Table 6-1.
6.4.3 Bank 0:4 Size
The Bank Size Control registers in ESF Port Ad-
dresses 192H, 19AH, 19BH, 19CH and 19DH are
used to program the Row Address bits and control
the total DRAM memory size in each of the five
Banks. MA(25:20) are used as masking control
bits for corresponding address comparison to
determine the memory size. The encoding of
MA(25:20) is the same for all five registers and is
provided in Table 6-1.
BANK SIZE
MA25 | MA24 | MA23 | MA22 | MA21 | MA20 INTERLEAVE
OFF ON
0 0 0 0 0 o] 1MB N.A.
0 0 0 0 0 1 2MB 1 MB
o] 1] 0 0 1 1 41 MB 2MB
0 o 0 1 1 1 8 MB 4 MB
0 0 1 1 1 1 16 MB 8 MB
0 1 1 1 1 1 32 MB 16 MB
1 1 1 1 1 1 64 MB 32 MB

TABLE 6-1. BITS 5:0 MA(25:20) MEMORY ADDRESS SETTING
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6.4.3.2 Bank 1 Size Control

ESF Port Address 19AH - Read and Write

6.4.3.4 Bank 3 Size Control

ESF Port Address 19CH -  Read and Write

T ‘ T
7 (6]s]a3]2]1]0 706 5 a3 2] 1]o0
}
| RAT1 RA10 Memory Address RA31 RA30 Memory Address
MA25 MA24 MA23 MA22 MA21 MA20 MA25 MA24 MA23 MA22 MA21 MA20
Signal Default Signal Default
Name At RSTIN Name At RSTIN
Allsignals . ... ........... 0 Allsignals . . ... ... ....... 0

Bits 7:6 - RA(11:10), Row Address bits 11:10

RA(11:10) are used to detect Page Hit cycles.

RA(11:10)
7 6
0 0 - 9 Row Address bits.
0 1 - 10 Row Address bits.
1 0 - 11 Row Address bits.
1 1 - 12 Row Address bits.

Bits 5:0 - MA(25:20), Memory Address
See Table 6-1.

6.4.3.3 Bank 2 Size Control

ESF Port Address 19BH —  Read and Write

Bits 7:6 - RA(31:30), Row Address bits 31:30
RA(31:30) are used to detect Page Hit cycles.

RA(31:30)
7 6
0 0 - 9 Row Address bits.
0 1 - 10 Row Address bits.
1 0 - 11 Row Address bits.
1 1 - 12 Row Address bits.

Bits 5:0 - MA(25:20), Memory Address
See Table 6-1.

6.4.3.5 Bank 4 Size Control

ESF Port Address 19DH -  Read and Write

7 65 ]a 3][2]1]0 716 5 432 1]0
RA21 RA20 Memory Address RA41 RA40 Memory Address

MA25 MA24 MA23 MA22 MA21 MA20 MA25 MA24 MA23 MA22 MA21 MA20
Signal Default Signal Default
Name At RSTIN Name At RSTIN
Allsignals . . ... ... ....... 0 Allsignals . . .. ........... 0

Bits 7:6 - RA(21:20), Row Address bits 21:20

RA(21:20) are used to detect Page Hit cycles.

Bits 7:6 - RA(41:40), Row Address bits 41:40
RA(41:40) are used to detect Page Hit cycles.

RA(21:20) RA(41:40)
7 6 7 6
0 0 - 9 Row Address bits. 0 0 - 9 RowAddress bits.
0 1 - 10 Row Address bits. 0 1 - 10 Row Address bits.
1 0 - 11 Row Address bits. 1 0 - 11 Row Address bits.
1 1 - 12 Row Address bits. 1 1 - 12 Row Address bits.
Bits 5:0 - MA(25:20), Memory Address Bits 5:0 - MA(25:20), Memory Address
See Table 6-1. See Table 6-1.
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6.44 Memory Shadow Control

Memory Shadow Control Registers 1 and 2 con-
trol whether the memory space between 640 KB
and 1 MB is Disabled, Read Only, Write Only or
Read and Write. This memory space is divided
into seven regions and each region is controlled
separately. When a region is disabled and the
CPU generates an address in that region, an AT
Bus cycle is initiated. Also, when a region is dis-
abled, it may be remapped to the highest memory
location by enabling its corresponding Split
Enable control bit in ESF:1ABH register.

Bits 5:4 - C0, Region CO

Region CO

5 4

0 0 - DRAM block disabled. R/W are
mapped to AT Bus.

0 1 - Readfrom DRAM, write to AT
Bus.

1 0 - Writeto DRAM, read from AT
Bus.

1 1 - Read/Write from/to DRAM.
Bits 3:2 - B, Region B

Region B
The seven regions are identified as follows: 3 2
0 0 - DRAM block disabled. R/W are
A0QQO - AFFFF = Region A  64KB of memory mapped to AT Bus.
BO00O - BFFFF = Region B  64KB of memory 0 1 - Readfrom DRAM, write to AT
C0000 - C7FFF = Region CO 32KB of memory Bus.
C8000 - CFFFF = Region C8 32KB of memory 1 0 - Write to DRAM, read from AT
D0000 - DFFFF = Region D  64KB of memory Bus.
EO000 - EFFFF = Region E  64KB of memory 1 1 - Read/Write from/to DRAM.
FOO00 - FFFFF = Region F  64KB of memory Bits 1:0 - A, Region A
Region A
. 10
6441 M h trol R t
441 Memory Shadow Control Register 1 0 0 - DRAM block disabled. R/W are
ESF Port Address 1AAH -  Read and Write mapped to AT Bus.
0 1 - Read from DRAM, write to AT
76 [s5]alal2]1]0 Bus.
1 0 - Write to DRAM, read from AT
REGION C8 | REGION CO | REGIONB REGION A Bus.
1 1 - Read/Write from/to DRAM.
Signal Default
Name At RSTIN
AllSignals . .. ............ 0
Bits 7:6 - C8, Region C8
Region C8
7 6
0 0 - DRAM block disabled. R'W are
mapped to AT Bus.
0 1t - Readfrom DRAM, write to AT
Bus.
1 0 - Write to DRAM, read from AT
Bus.
1 1 - Read/Write from or to DRAM.
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6.4.4.2 Memory Shadow Control Register 2

ESF Port Address 1A9H - Read and Write
7 6 |s5|a[3]2 1]o0
BIOSROM | REGIONF | REGIONE | REGIOND
Signal Default
Name At RSTIN
AllSignals . . . ... ......... 0

Bits 7:6 - ROM SP, BIOS ROM Space

ROM SP
7 6
0 0 - BIOS ROM Chip Select for
0EQ000 to OFFFFF
0 1 - BIOS ROM Chip Select for
0F0000 to OFFFFF
1 0 - BIOS ROM Chip Select for
0D0000 to OFFFFF
1 1 - BIOS ROM Chip Select for
0C0000 to OFFFFF
Bits 5:4 - F, Region F
Region F
5 4
0 0 - DRAM block disabled. R/W are
mapped to AT Bus.
0 1 - Readfrom DRAM, write to AT
Bus.
1 0 - Writeto DRAM, read from AT
Bus.
1 1 - Read/Write from/to DRAM.
Bits 3:2 - E, Region E
Region E
3 2
0 0 - DRAM block disabled. R/W are
mapped to AT Bus.
0 1 - Readfrom DRAM, write to AT
Bus.
1 0 - Writeto DRAM, read from AT
Bus.

Read/Write from/to DRAM.

Bits 1:0 - D, Region D

Region D

10

0 0 - DRAM block disabled. R/W are
mapped to AT Bus.

0 1 - Readfrom DRAM, write to AT
Bus.

1 0 - Writeto DRAM, read from AT
Bus.

1 1 - Read/Write from/to DRAM.

6.4.5 Split Memory and SMi Control

Only regions A, B, C and D can be remapped to
the address specified by the Split Memory Start
Address Register at ESF:183H. The Split
Memory Start Address is on 1 MB boundaries.
The SMIBASE(1:0) bits designate the start ad-
dress of the SMI RAM in the processor memory
address range and can be selected as 30000H,
40000H or 60000H.

Bit 8 of Port Address 7472H is an SMI RAM
enable bit and, when low, the RAM that is split
appears at the Split Memory Start address. For
example: If regions A, C and D are to be split and
the Split RAM Starting Address is 4 MB, the CPU
will detect a 192 KB of memory at address range
4 MB to be 4 MB + 192 KB (three 64 KB blocks).
Programming SMISIZE(1:0) to 0 1 (128 KB)
programs the last two blocks (C and D) as SMI
RAM map. As long as SMI RAM Enable is low,
the CPU can detect three 64 KB blocks starting at
4 MB. The CPU can download the SMI software
in SM! RAM area. Once the SMI RAM Enable bit
is set, any time that the CPU makes an access to
06000 through 6FFFF (or 30000 through 3FFFF
etc.) with SMIADS active, the access is translated
to 0C0000 through CFFFF_and accesses to
70000 through 7FFFF with SMIADS active are
translated to DO00O through DFFFF. The CPU
can detect only one 64 KB block at 4 MB ad-
dress, thereby protecting the SMt RAM area from
normal CPU operation.
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6.4.5.1 Split Memory Control and SMI RAM
Start Address

Bits (3:2) - SRS(1:0), SMI RAM Size
SMI RAM size 192 KB supports only the fol-

ESF Port Address 1ABH -  Read and Write lowing region groups: A, ABC, ABD,ACD.
SRS(1:0
7] 6]s5][a 3[2[1]0 {9
) . 0 0 - 64KB
Split Memory SMIRAM Size | SMI Base
SPLT SPLT SPLT SPLT 0 1 - 128KB
A B c D | SRSt SRSO| 1 0 1 0 - 192KB
1 1 - 256KB
Signal Default Bits (1:0) - SMIBASE(1:0), SMI RAM Base
Name At RSTIN Address
SPLTAB) . ... ........... 11 ‘
SPLT(CD) - -« oo 00 SMIBASE(1:0)
SRST . \vii i 0 10
SRSO . ... .. 1 0 0 - 30000H (Intel SMI)
SMIBASE(1:0) . . . .. ........ 11 0 1 - 40000H (Cyrix SMI with 256K
. ) . SMI RAM)
- DRAMR A
Bit 7 - SPLTA, Split Memory at egion 10 - 60000H (AMD SMi)
SPLTA=0- 1 1 - Reserved
Disabled
SPLTA=1-
Enabled 6.4.6 Split Start Address Register
Bit 6 - SPLTB, Split Memory at DRAM Region B ESF Port Address 193H - Read and Write
SPLTB=0 -
Disabled 7 e|s[al3]2]1]0
SPLTAB=1 -
Enabled SA27 SA26 SA25 SA24 SA23 SA22 SA21 SA20
Bit 5 - SPLTC, Split Memory at DRAM Region C
SPLTC=0- Sianal Default
i ignal au
Disabled Name At RSTIN
SPLTC=1- SA@R720) . . . ... 0
Enabled
Bit 4 - SPLTD, Split Memory at DRAM Region D
SPLTD=0-
Disabled
SPLTD=1-
Enabled
)
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6.4.7 Memory Banks(0:4) Start Address
Registers

Bank 0:

ESF Port Address 194H -  Read and Write

This register provides the start address for
memory bank 0 as controlled by the WD8110/LV.

5‘4

ENENENEREK:

A27 A26 A25 A24 A23 A2 A2 A20

Signal Default
Name At RSTIN
AR7:20) .. ... 0

Bank 1:

ESF Port Address 195H —  Read and Write

This register provides the start address for
memory bank 1 as controlled by the WD8110/LV.

T

7] 6|5 a3l 2]1]0

’ A27 A6 A25 A24 A23 A2 A1 A20

Bank 3:

ESF Port Address 197H —  Read and Write

This register provides the start address for
memory bank 3 as controlled by the WD8110/LV.

76 5 afs]2]1]0

A27 A26 A25 A4 A23 A2 A1 A0

Signal Default
Name At RSTIN
ART22) .. 0
ART20) . ... 1

Bank 4:

ESF Port Address 19EH -  Read and Write

This register provides the start address for
memory bank 4 as controlled by the WD8110/LV.

7] e|s[afa]2]1]0

A27 A26 A25 A24 A23 A2 A21 A20

Signal Defauit
Name At RSTIN
Signal Default AR723) .. ... 0
Name At RSTIN A22 .. 1
ART21) oo 0 A1:20) ... 0
A20 ... 1
Bank 2:
ESF Port Address 196H —  Read and Write
This register provides the start address for
memory bank 2 as controlled by the WD8110/LV.
7 J 6 ‘ 5 I 4 ‘ 3 ’ 2 l 1.0
A27  A26 A25 A24 A23 A2 A21 A0
Signal Defauit
Name At RSTIN
AR7:22) . .. 0
A21 1
A20 .. 0
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6.4.8 DRAM Mode Register

ESF Port Address 198H - Read and Write
This register establishes some of the operating
modes for all the DRAM banks. See Section
6.4.9 Static Column or Page Mode.

7 6 5 4 3 2 1 0

RAS_ | STBU | Interleave On | MCD | FAST | FAST
TO REF | INTLV INTLV aD WR
- 23 01 - -
Signal Default
Name At RSTIN
AllSignals . . . . ... ... ..... 0
Bit 7 - Reserved
Bit 6 - RAS_TO, RAS Timeout
RAS_TO=0-
10 ps RAS timeout disabled.
RAS_TO=1-

10 ps RAS timeout enabled.
Bit 5 - STBU_REF, Standard Or Burst Refresh

STBU_REF =0 -
Standard refresh.

STBU_REF =1 -
Burst of 8 refresh cycles.

Bit 4 - INTLV 2 3, Banks 2 and 3 Interleave

INTLV =0 -
interleave off for banks 2 and 3.

INTLV=1-
Interleave on for banks 2 and 3.

Bit 3 - INTLV 0 1, Banks 0 and 1 Interleave

INTLV=0-
Interleave off for banks 0 and 1.

INTLV =1 -
Interleave on for banks 0 and 1.

Bit 2 - MCD, MUX To CAS Delay
MCD=0-
1 CLK for Page Miss.
MCD=1-
2 CLK for Page Miss.

Bit 1 - FAST_RD, Fast Read

FAST_RD=0-
Normal read, Page Hit cycle drops CAS
at end of T2.

FAST_RD=1-
Fast read, Page Hit cycle drops CAS in
middle of T2.

Bit 0 - FAST_WR, Fast Write

FAST WR=0-
Normal write, Page Hit cycle drops CAS
at end of T2.

FAST_WR=1-
Fast write, Page Hit cycle drops CAS in
middle of T2.

6.4.9 Static Column or Page Mode
ESF Port Address 1A8H -  Read and Write

This register is used to place Banks 4:0 in either
Page Mode or Static Column Address Mode.

7 6 5 4 3 2 1 0

PAR_ | SMI_ | WPC | SCM4 | SCM3 | SCM2 | SCM1 | SCMO
CHE |ADTR

Signal Default
Name At RSTIN
PARCHE .............. 1

All OtherSignals . . . ... .. ... 0

Bit 7 - PAR_CHE, Parity Check

Both this bit and D_PE in Port B (I/O address
061H) must be set to 0 for DRAM parity
checking to be performed.

PAR_CHE =0 -
DRAM parity checking is enabled.

PAR_CHE=1 -
DRAM parity checking is disabled.
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Bit 6 - SMI_ADTR, SMI Address Translation
SMI_ADTR applies to Intel Mode only.

SMI_ADTR=0-
SMI translation for RAM data and code
accesses is performed.

SMI_ADTR =1 -
SMI translation for data accesses is not
performed. Any access with D/C =1 is
not translated for SMI cycles. In an SMI
routine data access will go to standard
RAM and code accesses go to SMI
RAM.

Bit 5 - WPC, Write Parity Control

WPC =0 -
Qdd parity is Written.

WPC =1 -
Even parity is Written.

Bit 4 - SCM4, Static Column Mode Bank 4

SCM4 =0 -
Bank 4 in Page Mode.

SCM4=1-
Bank 4 in Static Column Address Mode.

Bit 3 - SCM3, Static Column Mode Bank 3

6.4.10 Banks(0:4) RAS/CAS Pulse Width and
Precharge Registers

Bank 0:
ESF Port Address 199H ~  Read and Write

This register controls the RAS/CAS precharge
time and puise width for DRAM Bank 0.

765 ]al3|2]1]0
CAS_ CAS_PW_RD RAS_PW RAS_PC
PC
|
Signal Default
Name At RSTIN
AllSignals . . . ... ......... 1
Bit 7 - CAS_PC, CAS Precharge
CAS_PC=0-
1 CLK
CAS_PC=1-
2CLK

Bits 6:4 - CAS_PW_RD, CAS Puise Width Read
for CAS Pulse Width Write refer to ESF
Address 1A4.

SCM3=0-
Bank 3 in Page Mode. CAS_PW_RD
SCMSBﬂk- in Static Column Address Mod g i; 10LK
ank 3 in Static Column ress Mode. 100 - 2CLK
Bit 2 - SCM2, Static Column Mode Bank 2 1 01 - 3CLK
110 ackk
Bank 2 in Page Mode. )
SCM2 =1 - Bits 3:2 - RAS_PW, RAS Pulse Width
Bank 2 in Static Column Address Mode. RAS_PW
. . 3 2
Bit 1 - SCM1, Static Column Mode Bank 1 00 - 2CLK
SCM1=0- 0 1 - 3CLK
Bank 1 in Page Mode. 1 0 - 4CLK
SCM1 =1 - 1 1 - 5CLK
Bank 4 in Static Column Address Mode. Bits 1:0 - RAS_PC, RAS Precharge
Bit 0 - SCMO, Static Column Mode Bank 0 RAS_PC
SCMO =0 - 10
Bank 0 in Page Mode. 0 0 - 2CLK
01 - 3CLK
SCM0=1- _ _ 1 0 - 4CLK
Bank 0 in Static Column Address Mode. 1 1 - 5CLK
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Bank 1:
ESF Port Address 1A1TH - Read and Write

This register controls the RAS/CAS precharge
time and pulse width for DRAM Bank 1.

Bank 2:
ESF Port Address 1A2H - Read and Write

This register controls the RAS/CAS precharge
time and pulse width for DRAM Bank 2.

7 e|s5|alala/1]0 7|6|s|al3]2 10
CAS_ CAS_PW_RD RAS_PW RAS_PC CAS_ CAS_PW_RD RAS_PW RAS_PC
PC PC
Signal Default Signal Default
Name At RSTIN Name At RSTIN
Al Signals . . . ............ 1 AllSignals . ............. 1
Bit 7 - CAS_PC, CAS Precharge Bit 7 - CAS_PC, CAS Precharge
CAS_ PC=0- CAS_PC=0-
1 CLK 1 CLK
CAS_PC=1- CAS PC=1-
2CLK 2CLK

Bits 6:4 - CAS_PW_RD, CAS Pulse Width Read.
For CAS Pulse Width Write refer to ESF
Address 1A4H.

Bits 6:4 - CAS_PW_RD, CAS Pulse Width Read.
For CAS Pulse Width Write refer to ESF
Address 1A4H.

CAS_PW_RD CAS_PW_RD
6 5 4 6 5 4
0 X X - 1CLK 0 X X - 1CLK
1 0 0 - 2CLK 1 0 0 - 2CLK
1 01 - 3CLK 101 - 3CLK
11 0 - 4CLK 110 - 4CLK
111 - 5CLK 111 - 5CLK
Bits 3:2 - RAS_PW, RAS Pulse Width Bits 3:2 - RAS_PW, RAS Pulse Width
RAS_PW RAS_PW
3 2 3 2
0 0 - 2CLK 0 0 - 2CLK
01 - 3CLK 0 1 - 3CLK
1 0 - 4CLK 1 0 - 4CLK
1 1 - 5CLK 1 1 - 5CLK
Bits 1:0 - RAS_PC, RAS Precharge Bits 1:0 - RAS_PC, RAS Precharge
RAS_PC RAS_PC
10 10
0 0 - 2CLK 0 0 - 2CLK
0 1 - 3CLK 0 1 - 3CLK
1 0 - 4CLK 1 0 - 4CLK
1 1 - 5CLK 11 - 5CLK
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Bank 3:
ESF Port Address 1ABH  — Read and Write

This register controls the RAS/CAS precharge
time and pulse width for DRAM Bank 3.

Bank 4:
ESF Port Address 1A5H — Read and Write

This register controls the RAS/CAS precharge
time and pulse width for DRAM Bank 4.

706 |s5]|a 32 10| 7]6|s5 af|s|2[1]0
CAS_ CAS_PW_RD RAS_PW RAS PC CAS_ CAS_PW_RD RAS_PW RAS_PC
PC PC
L
Signal Default Signal Default
Name At RSTIN Name At RSTIN
AllSignals . ... ........... 1 AlsSignals . . . ............ 1
Bit 7 - CAS_PC, CAS Precharge Bit 7 - CAS_PC, CAS Precharge
CAS_PC=0- CAS_PC=0-
1 CLK 1 CLK
CAS_PC=1- CAS_PC=1-
2CLK 2CLK

Bits 6:4 - CAS_PW_RD, CAS Pulse Width Read.
For CAS Pulse Width Write refer to ESF
Address 1A4H.

Bits 6:4 - CAS_PW_RD, CAS Pulse Width Read.
For CAS Pulse Width Write refer to ESF
Address 1AQH.

CAS_PW_RD CAS_PW_RD
6 5 4 6 5 4
0 X X - 1CLK 0 X X - 1CLK
100 - 2CLK 1 0 0 - 2CLK
101 - 3CLK 1 0 1 - 3CLK
110 - 4CLK 11 0 - 4CLK
111 - 5CLK 111 - 5CLK
Bits 3:2 - RAS_PW, RAS Puise Width Bits 3:2 - RAS_PW, RAS Pulse Width
RAS_PW RAS_PW
3 2 3 2
0 0 - 2CLK 0 0 = 2CLK
0 1 - 3CLK 0 1 = 3CLK
1 0 - 4CLK 1 0 = 4CLK
1 1 - 5CLK 1 1 = 5CLK
Bits 1:0 - RAS_PC, RAS Precharge Bits 1:0 - RAS_PC, RAS Precharge
RAS_PC RAS_PC
10 10
0 0 - 2CLK 0 0 = 2CLK
0 1 - 3CLK 0 1 = 3CLK
1 0 - 4CLK 1 0 = 4CLK
1 1 - 5CLK 1 1 = 5CLK
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HEX HEX
ADDRESS ADDRESS
150000 150000
140000 140000 256K
13FFFF 199K 130000 RAM moved
120000 RAM moved 120000 RAM
110000 RAM 110000 RAM
100000 RAM 100000 RAM
OF0000 BIOS Shadow RAM 0F0000 BIOS Shadow RAM
oerFrr [l BIOS Shadow RAM ooooo [ BIOS Shadow RAM
0D0000 NO RAM ODFFFF NO RAM
0C0000 NO RAM } 0C0000 NO RAM
OBFFFF NO RAM 0B0000 NO RAM
0A0000 RAM 0A0000 NO_RAM
09FFFF 640K 09FFFF 640K
090000 090000
080000 080000
192K Split with 256K Split with
128K main BIOS shadow 128K main BIOS shadow
HEX HEX
ADDRESS ADDRESS
150000 150000
140000 140000 64K
130000 128K 130000 moved
120000 moved 120000
110000 RAM 110000
100000 RAM 100000 RAM
oF0000 [l BIOS Shadow RAM 0F0000 il BIOS Shadow RAM
oEFFFF [l BIOS Shadow RAM OEFFFF ll BIOS Shadow RAM
0D0000 NO RAM } 0D0000 NO RAM }
0C0000 NO RAM 0C0000 RAM
0B0000 RAM 0B0000 RAM
0AD000 RAM 0A0000 RAM
O9FFFF 640K O9FFFF 640K
090000 090000
080000 080000
128K Split with 64K Split with
128K main BIOS shadow 128K main BIOS shadow
FIGURE 6-4. SPLIT SIZE
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CPU DRAM CONTROLLER
Banks 3:0 6.5 BACKLIGHT MOUSE AND SMI CONTROL
ESF Port Address 1A4H —  Read and Write Port Address 7472H —  Read and Write
This register controls the write cycle CAS Pulse {15 | 14 | 13 | 12 | 11 | 10 | 09 | 08
Width for Banks 3:0. i ‘
BL_MOU | KC_L |AMWD|ASMIE CSUDE HSR | SMI_
E PD |RENB
AREIEEEERE o
CAS_PW_WT | CAS_PW_WT | CAS_PW_WT | CAS_PW_WT
3 2 1 ) 07 | 06 | 05 04 | 03 | 02 | 01 | OO
Signal Default
Name At RSTIN
ignals . . .. ... ..... ... 1
All Signals Signal Default
Bits 7:6 - CAS_PW_WT_3, CAS Pulse Width Name At RSTIN
Write, Bank 3 BLMOU . .............. 00
KC_ L, AMWDE, .. ......... 0
CAS;P‘QI_ -3 ASMIE,CSUDE . . .. ........ 0
0 0 = 1CLK HSRPD, SMI_RENB . . . .. .. .. 0
0 1 = 2CLK Bit 15:14 - BL_MOU, Backliight Mouse Control
10 = 3CIK Enabling the Backlight Mouse Control in-
11 = 3CLK creases the CPU speed for one second if
Bits 5:4 - CAS_PW_WT _2, CAS Pulse Width Auto Clock Switching is on. The AUT_FST
Write, Bank 2 bit is located at Port Address 1072H bit 11.
Enabling the Backlight Mouse Control also
CASgP‘QV—WT—Z affects the Backlight and LCD timers in the
0 0 = 1CLK PMC Timer Register at Port Address 8072H.
0 1 = 2CLK BL_MOU
1 0 = 3CLK 01 00
1 1 = 3CLK 0 0- No mouse control
Bits 3:2 - CAS_PW_WT_1, CAS Puise Width 0 1- INT12 mouse
. 1 0- Reserved
Write, Bank 1
1 1- Reserved
CASEP\;V—WTJ Bit 13 - KC_L, Keyboard Controller Location
0 0 = 1CLK KC L=0-
0 1 = 2CLK The Keyboard controller (/O ports 60
1 0 = 3CLK and 64) is located on the RAD bus.
1 1 = 3 CLK KC_L - 1 _
Bits 1:0 - CAS_PW_WT 0, CAS Pulse Width The keyboard controller is located on
Write, Bank 0 the expansion bus.
CAS_PW_WT_0O Bit 12 - AMWDE, AutoFast Memory Write
10 Detection Enable
8 (1) - ;gtﬁ When AutoFast Memory Write Detection is
10 _ 3 CLK enabled, memory writes to address range
11 B 3 CLK 020000-0FFFFF (128K to tM) are detected

as a source of activity and causes a 1 ms
speedup. However, the activity will not be
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detected during SMI handler execution on an
Intel processor.

AMWDE =0 -
AutoFast Memory Write Detection not
enabled.

AMWDE =1 -
AutoFast Memory Write Detection is
enabled.

Bit 11 - ASMIE, AutoFast SMI Enable

Setting ASMIE to 1 enables an SMI to be
generated when autofast logic determines it is
necessary to assert the STP_REQ output. |t
also enables automatic clearing of the ASRE
bit at Port Address 1072H when autofast

logic determines that the STP_REQ output is
to be de-asserted.

Note that when ASMIE is set, SMIFST at Port
Address 8C72H must be cleared or each SMI
to set STP_REQ will cause an immediate
autofast speedup, effectively cancelling
autofast.

The WD8110/LV must be in the Stop Grant
AutoFast mode (SGAE =1 at Port Address
1072H) or ASMIE will be ignored.

ASMIE =0 -
AutoFast SMI disabled.

ASMIE =1 -
AutoFast SMI enabled.

Bit 10 - CSUDE, Clock Start-Up Delay Enable

CSUDE is used in conjunction with the SCH
and SCHH bits in the register at Port Address
1072H. When CSUDE equals one, a 1 to 2
ms time delay is enforced between the time
the CPU clock is restarted and the time
STP_REQ is de-asserted. This delay is
necessary for clock stop support of Intel 1X
clock processors that require 1 ms for the
CPU's PLL to stabilize.

CSUDE=0-
Clock Start-Up Delay is not enabled.

CSUDE=1-
Clock Start-Up Delay is enabled.

Bit 09 - HSRPD, Holdoff SMI When Reset

Pending Disable

When HSRPD is set to 0, all SMI sources ex-
cept I/O traps, are held off whenever a reset-
pending condition is detected. The sources
remain active internally but do not cause the
SMI output to be asserted until the reset-
pending condition is cleared.

When HSRPD is set to a 1, the reset pending
condition does not gate off the assertion of
SMI. Reset pending is defined as: (1) Port
92H reset pending, (2) KB controller Ports
60H or 64H have been written within the last
14 us or (3) the CPU is in a halt state.

HSRPD =0 -
SMI is held off when reset is pending

HSRPD =1 -
SMl is not held off

Bit 08 - SMI_R ENB, SMI RAM Enable

Setting SMI_R ENB enables the SMI RAM
remapping and protection. The system BIOS
should load the SMI service routine into the
SMI RAM before setting this bit.

SMI_RENB =0 -
SMI RAM disable

SMI_RENB =1 -
SMI RAM enable

Bits 07:00 - Reserved

84
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7.0 PORT CHIP SELECT AND REFRESH

This section describes refresh control logic used
by the power down feature. This section also
describes the registers used to control the following
functions:

* Port chip select and control

* High speed hard disk access

® AT hard disk IDE mode

Real-Time Clock bus location

e Access to the CMOS RAM password

Table 7-1 identifies the ports, their Chip Select
number, /O address and function.

7.1 REFRESH CONTROL, SERIAL AND
PARALLEL CHIP SELECTS

Port Address 2072H — Read and Write
15 |14 | 13 | 12 | 11 10 ' 09 | 08
M_ | V_ |CBR_|CBR_| SCSI PAR PAR_
REF | REF | REF | SR L

03 | 02 | 01 | 00

07 | 06 | 05 | 04

Bit 15 - M_REF, Memory Refresh Power Down
Mode

The refresh period may be lengthened for ex-
tended refresh DRAM while maintaining bus
compatibility. When slow refresh is selected,
main on-board memory is refreshed at one
eighth the normal rate. In the Full Power
Down mode, selected by the FPD bit in the
register at Port Address 1872H, and when
M_REF = 1, the on-board DRAM is refreshed
with every eighth PDREF. PDREF is a 64
KHz input signal supplied by the WD76C20.

M_REF=0-
Normal refresh period for main on-
board memory.

M_REF=1-
Siow refresh main on-board memory.

Bit 14 - V_REF, Video Refresh Power Down Mode

The refresh period may be lengthened for
extended refresh DRAM while maintaining
bus compatibility. ~When slow refresh is
selected, video memory is refreshed at one
eighth the normal rate. In the Full Power
Down mode, selected by the FPD bit in the
register at Port Address 1872H, and V_REF
=1, the video DRAM is refreshed with every
eighth PDREF. PDREF is a 64 KHz input

SER_A siﬁ, SER_B SEEA signal supplied by the WD76C20.
V_REF=0-
Normal refresh period for video memory.
Signal Default V_ REF=1-
Name At RSTIN Slow refresh video memory.
WREL e 0 Bit 13 - CBR_REF, CAS Before RAS Refresh
CBRREF .. ............. 0 For On-board DRAM
CBR_SR .. .............. 0 .
scsi 0 Most standard DRAMs support this type of
PAR . T e CAS before RAS refresh, while special
PARL ... ) DRAMs do not. CBR_REF must always be
SER.A . ... ............. 000 set to 1 for portable systems that support
SER_AL .. ... ... ... ..... 0] suspend/resume.
SERB .......... ... 000
SERBL .. vooie 0 CBR_REF=0-
Normal refresh for on-board DRAM.
CBR_REF =1 -
CAS before RAS refresh.
RELEASED 11/30/93 85
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Bit 12 - CBR_SR, CAS Before RAS Self Refresh

CAS before RAS self refresh is supported only by
special DRAMs.

CBR_SR=0-
No CAS before RAS self refresh.

CBR_SR=1-
CAS before RAS self refresh of DRAM
is supported during suspend and resume,
when CAS is held low continuously while
in suspend.

Bit 11 - SCSI, Small Computer System
Interface Chip Select

The SCSI is selected by chip select number
12. See Table 7-3.

SCSI=0-
SCSI chip select disabled.
SCSi=1-

SCS! chip select at I/O port 353XH.
Bits 10:09 - PAR, Parallel Port Chip Select

The parallel port is selected by chip select
number OFH and may be located at I/O ad-
dress 278H through 27FH, 378H through
37FH, or 3BCH through 3BFH. Bits 10 and
09 may disable the chip select or locate it at
one of three areas. See Table 7-3.

PAR
10 09

0 O - PAR chip select disabled.

0 1 - PAR chip select at /O port
3BCH - 3BFH.

1 0 - PAR chip select at /O port
378H - 37FH.

1 1 - PAR chip select at I/O port
278H - 27FH.

Bit 08 - PAR_L, Parallel Port Bus Location
PAR_L=0-
Parallel port is located on the

RAQ-7/EDO-7 bus. This is typical when
the WD76C30A is used.

PAR_L=1-
Paraliel port is located on the expansion
data bus. This is typical when the
WD7615 is used.

Bits 07:05 - SER_A, Serial Port A Chip Select

The Serial Port A is selected by chip select
number OEH and may be located at /O ad-
dress 2E8H through 2EFH, 2F8H through
2FFH, 3E8H through 3EFH or 3F8H through
3FFH. Bits 07:05 may disable the chip select
or locate it at one of the four areas. See
Table 7-3.

It is possible to select the same /O port
address for Serial Port A and Serial Port B.
Selecting the same address for both ports
results in an unpredictable response and
should not be done.

SER_A
07 06 05

0 O O - Serial Port A Chip Select
disabled.

0 0 1 - Serial Port A Chip Select at
I/O Port 3F8H - 3FFH.

0 - Serial Port A Chip Select at
I/O Port 2F8H - 2FFH.

1 - SeriAl Port A Chip Select at
I/0 Port 3E8H - 3EFH.

0 - Serial Port A Chip Select at
I/O Port 2E8H - 2EFH.

Bit 04 - SER_AL, Serial Port A Bus Location

SER_AL=0-
Serial Port A is located on the
RAQ-7/EDO-7 bus. This is typical when
the WD76C30A is used.

SER_AL=1-
Serial Port A is located on the expan-
sion data bus.

Bits 03:01 - SER_B Serial Port B Chip Select

The Serial Port B is selected by chip select
number 10 and may be located at I/0O address
2E8H through 2EFH, 2F8H through 2FFH,
3E8H through 3EFH or 3F8H through 3FFH.
Bits 03:01 may disable the chip select or lo-
cate it at one of the four areas. See Table
7-3.

It is possible to select the same I/O port
address for Serial Port B and Serial Port A.
Selecting the same address for both ports
results in an unpredictable response and
should not be done.

0

—h

o1

10
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SER_B DS HD ................ 0
03 02 01 DS FLP .. . ... ... .. ..... 0
0 0 O - Serial Port B Chip Select

disabled.

0 0 1 - Serial Port B Chip Select at
1/O Port 3F8H - 3FFH.

0 1 O - Serlal Port B Chip Select at
I/O Port 2F8H - 2FFH.

0 1 1 - Serial Port B Chip Select at
IO Port 3E8H - 3EFH.

1 0 O - Serial Port B Chip Select at
IO Port 2E8H - 2EFH.

Bit 00 - SER_BL, Serial Port B Bus Location
SER_BL=0-

Serial Port B is located on the
RA(0:7)ED(0:7) bus. This is typical
when the WD76C30A is used.

SER_BL=1-

7.2

Serial Port B is located on the expansion
data bus.

RTC, PVGA AND DISK CHIP SELECTS

Port Address 2872H — Read and Write

Bits 12:07 and Port Address 3072H control the
use and location of the Programmable Chip

Select #1.

15 | 14 | 13 | 12 | 11 10 ‘ 09 ‘ 08
RTC | FST_| FST_| EN_ U_ L_MSKt1

L | VGA | SCSI | PCS1 | MSK1

07 | 06 | 05 | 04 | 03 | 02 | O1 00
PRG_| HS_ | EN_ | P/S LK_ | DS_ | DS_
L HD 16 PSW | HD | FLP

L

Signal Default
Name At RSTIN
RTC_L .. .. ... ... .... 0
FST.VGA .. ... ... .. ..... 0
FST.SCSI .. ... ... .. .. ... ¢]
ENPCS . .............. 0
UMSKT . ... ... .. .. ... 00
LMSK1 . ... ... ........ 00
PRG_L ................ 0

HS HD .. .............. 000

PIS . . 000
LKPSW .. .. .. ..o 0

Bit 15 - RTC_L, Real-Time Clock

The Real-Time Clock is normally on the
RAO-7/EDO-7 bus but may be placed on the
expansion data bus.

RTC_L=0-
Real-Time Clock is on the RA(0:7)ED(0:7)
bus.

RTC_L=1-
Real-Time Clock is on the expansion
data bus. This is the required setting
when the WD76C20 is used.

Bit 14 - FST_VGA, Fast VGA Video

The performance of Western Digital PVGA
display controllers may be enhanced by
reducing wait states for access to video l/O.
This feature should only be used with
Western  Digital PVGA1A, WD90C90,
WD90C30, WDS0C20, WD90C11 and
WD390C10 devices. |/O cycles to eight-bit
ports 3COH - 1H, 3C4H - 5H and 3CEH - FH
are made with one wait state cycles.

FST_VGA=0-
Normal PVGA control.
FST_VGA =1-

One wait state /0 cycle to PVGA.
Bit 13 - FST_SCSI, Fast SCSI

The performance of the WD33C93 SCSI Con-
troler is enhanced by performing eight-bit ac-
cesses with one wait state rather than four
wait states.

FST_SCSI=0-

Four Wait States.
FST_SCSi=1-

One Wait State.

Bit 12 - EN_PCS1, Enable Programmable Chip
Select 1

The Programmable Chip Select logic is selected
with Chip Select 11 and may be disabled or
enabled. See Table 7-3.
EN_PCS=0-

Disable Programmable Chip Select.
EN_PCS=1-

Enable Programmable Chip Select.

)
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Bit 11 - U_MSK1, Upper Address Bits Masked

U_MSKI determines whether or not the upper
address bits A(15:10) are to be used as
designated in the Programmable Chip Select

Address Register at Port Address 3072H.

U_MSKI=0 -
A(15:10) are ignored.
U_MSKI=1-

A(15:10) are included in the address.

Bits 10:08 - L_MSK1, Lower Address Bits
Masked

L_MSK1 determines whether the lower four
address bits A(03:00) are to be used as
designated in the Programmable Chip Select

Address Register at Port Address 3072H.

L_MSK1
10 09 08

0 0 O -A09 through AOO are included

in the address.
1 - AOO is ignored.
0 - A0O, AO1 are ignored.
1 - AOO, AO1, AO2 are ignored.
0 - A0O, AO1, A02, A03 are
ignored

el =X=Nel
O = =0

Bit 07 - PRG_L, Programmable Chip Select Bus

Location
PRG_L=0-

Programmable Chip Select is on the

RA(0:7)/ED(0:7) bus.

PRG_L=1-
Programmable Chip Select is on the
expansion bus.

Bit 06 - HS_HD, High Speed Hard Disk Data
Transfer Rate

Enabling the high speed data transfers
results in hard disk, 16-bit data transfers to
be performed at a compressed timing rate
rather than at the compatible bus rate. When
operating in the high speed mode, the first
data transfer is made at the compatible bus
rate. Subsequent accesses to the hard disk
port are made at high speed, with I0CS16
ignored and the WD76C20 hard disk chip

select remaining stable.

NOTE

This feature requires the use of the
WD76C20 and should only be used with
Western Digital IDE drives.
HS_HD=0-

Compatible bus timing enabled.
HS_HD=1-

High speed hard disk accesses enabled.

Bit 05 - EN_16, Enable 16-bit I/O Decoding

The WD8110/LV supports both the 100%
IBM-AT compatible /O decoding (10-bit
mode) and the newer IBM PS/2 compatible
I/O decoding (16-bit mode). The mode is
selected by EN_16.

EN_16=0-
AT Compatible 10-bit decode. Address
bits A15:10 are ignored. See Table 7-1.

EN_16=1-
Enhanced 16-bit decode. See Table 7-2.

Bit 04 - P/S, Primary Or Secondary Disk

The P/S bit is only used to select the floppy
disk chip select address in the IDE mode.
See Table 7-3, Chip Select numbers
08H:0BH.

P/S=0-
Primary hard disk and Floppy address
selected.

P/S=1-
Secondary hard disk and Floppy ad-
dress selected.

Bit 03 - Reserved
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Bit 02 - LK_PSW, Prevent Locking Password

Port Address 092H bit 3 (Lock_Pass) is used
to prevent access to the CMOS RAM
password area located at 38H through 3FH.
Setting LK_PSW before attempting to set
Lock Pass, inhibits the setting of
Lock_Pass. In this instance, it is possible
to access the CMOS RAM password area.

If Lock_Pass is set before LK_PSW,
LK_PSW will have no effect.

LK_PSW=0-
Port Address 092H bit 3, Lock_Pass
can be set.
LK_PSW=1-
Port Address 092H bit 3, Lock_Pass can
not be set.
Bit 01 - DS_HD, Hard Disk Chip Select OCH, ODH
DS_HD=0-
Hard disk chip select is enabled.
DS_HD=1-

Hard disk chip select is not generated.

Bit 00 - DS_FLP, Floppy Disk Chip Select 08H,
09H, 0AH, 0BH

DS_FLP=0-

Floppy disk chip select is enabled.
DS_FLP=1-

Floppy disk chip select is not generated.

T

ADDRESS * | DEVICE
000:01F I DMA Controller 1 (Ch 0:3)
020:03F Interrupt Controller Master
040:05F Timer
060:06E (even) Keyboard Port
061:06F (odd) Port B - Parity Error And
1/0 Channeil Check

070 bit 7 NMI Mask

070 RTC Address

071 RTC Data

080:08F, 090:091 | DMA Page

093:09F

092 ALT 20 GATE, Hot Reset
Port 92

OAQ:0BF Interrupt Controller Slave

0CO0:0DF DMA Controller 2 (Ch 5:7)

OF0:0F1 Numeric Processor Clear
And Reset

1F0:1F7 Hard Disk Chip Select
(primary)

170:177 Hard Disk Chip Select
(secondary)

278:27F Parallel Port 3

2E8:2EF Serial Port 4

2F8:2FF Serial Port 2

378:37F Parallei Port 2

3BC:3BF Parallel Port 1

3E8:3EF | Serial Port 3

3F0:3F7 Floppy and Hard Disk
(primary)

370:377 Floppy and Hard Disk
(secondary)

3F8:3FF Serial Port 1

* A15:10 are ignored.

TABLE 7-1. AT COMPATIBLE 10-BIT MODE
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ADDRESS *

DEVICE

0000:000F
0010:001F
0020:0021
0022:003F
0040:0043
0044:005F
0060, 0064
0061

0062, 0063
0065:006F

0070 Bit7
0070
0071
0072:007F
0080:008F
0090:0091
0092

0093:009F
00AQ:00A1
00A2:00BF

00C0:00DE
(even)

00C1:00DF (odd)
00EO:00EF
00F0:00F1

00F2:00FF
01F0:01F7

0170:0177

0278:027F
02E8:02EF
02F8:02FF
0378:037F
03BC:03BF
03E8:03EF
03F0:03F7

0370:0377

03F8:03FF

DMA Controller 1 (Ch 0:3)
AT Bus

Interrupt Controller Master
AT Bus

Timer

AT Bus

Keyboard Port

Port B - Parity Error And
I/0 Channel Check

AT Bus

NMI Mask

RTC Address

RTC Data

AT Bus

DMA Page

AT Bus

ALT 20 GATE, Hot Reset
Port 92

AT Bus

Interrupt Controller Slave
AT Bus

DMA Controller 2 (Ch 5:7)

AT Bus
AT Bus

Numeric Processor Clear
And Reset

AT Bus

Hard Disk Chip Select
(primary)

Hard Disk Chip Select
(secondary)

Parallel Port 3

Serial Port 4

Serial Port 2

Parallel Port 2

Parallel Port 1

Serial Port 3

Floppy and Hard Disk
(primary)

Floppy and Hard Disk
(secondary)

Serial Port 1

*A15:10 equal 0

TABLE 7-2. ENHANCED 16-BIT MODE

7.3 PROGRAMMABLE CHIP SELECT #1

ADDRESS
Port Address 3072H - Read and Write
15 14 13 |12 [ 11| 10| 09 | 08

A15  A14 A3

A12 A1 A10 A0S  AO08

07 06|05|

04 | 03| 020100

A07 AO6 A0S

A04 AD3 A02 A01  A0O

Signal
Name
All signals

Default _
At RSTIN

None
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7.4 VO PORT ADDRESSES AND CHIP

SELECT ASSIGNMENTS

Table 7-1 lists the /O addresses and chip selects
generated for each fixed port type. Address bits
A(15:10) are ignored for the /O addresses listed
with three digits. The ports are listed in the se-
quence of the chip select value.

An |/O to the addresses listed in Table 7-3 auto-
matically causes the System Controller to output
CSEN along with the corresponding encoded chip
select value on CS4:0 (RA3B, RA3A, RA11:9).
This is decoded by either the WD76C20/ALV or
discrete logic, which in turn asserts individual chip
select signals to the various peripherals. Some of
these chip selects can be individually enabled or
disabled by way of the registers at Ports 2072H,

2872H and 5C72H.
ro Vo CHIP
PORT ADDRESS ADDRESS SELECT FUNCTION
10-BIT MODE | 16-BIT MODE | NUMBER
(HEX) (HEX) (HEX)
ROM Chip Select N/A N/A 00 Chip select for BIOS ROM
Keyboard Controt 060:06E even 0060, 0064 01 Chip select for 8042
Power Control 7072 7072 03 PMC Write Strobe 0
Reserved 04 Reserved
Real-time Clock 070 0070 05 RTC ALE
Real-time Clock 071 0071 06 RTC Write Strobe
Real-time Clock 071 0071 07 RTC Read Strobe
Floppy Operation 3F2 03F2 08 Primary address
Chip Select 372 0372 Secondary address
Floppy Chip Select | 3F4, 3F5 03F4, 03F5 09 Primary address
374, 375 0374, 0375 Secondary address
Floppy Control 3F7 03F7 0A Primary address
Chip Select 377 0377 Secondary address
(Floppy enabled,
HD disabled)
Floppy and HD 3F7 03F7 0B Primary address
Control Chip Select | 377 0377 Secondary address
i (Floppy enabled,
HD enabled)
Hard Disk Chip 1FO:1F7 01F0:01F7 oC Primary address
Select 170:177 0170:0177 Secondary address
Hard Disk Chip 3F6 03F6 oD Primary Address
Select 3F7 © 03F7 ®©
376 0376 Secondary address
377 @ 0377 @
Serial Port A Chip 2E8:2EF 02E8:02EF OE @
Select 2F8:2FF 02F8:02FF
3E8:3EF 03E8:03EF
3F8:3FF O03F8:03FF
Parallel Port O 278:27F 0278:027F OF
Chip Select 378:37F 0378:037F
\ 3BC:3BF 03BC:03BF

TABLE 7-3. IO PORT ADDRESSES AND CHIP SELECT ASSIGNMENTS
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vo 70 CHIP
PORT ADDRESS ADDRESS SELECT FUNCTION
10-BIT MODE | 16-BIT MODE | NUMBER
(HEX) (HEX) (HEX)
Serial Port B Chip 2E8:2EF 02E8:02EF 109
Select 2F8:2FF 02F8:02FF
3E8:3EF 03E8:03EF
3F8:3FF 03F8:03FF
Program Chip PROG 1 PROG 1 11
Select 1
SCSl 3530:353X 3530:353X 12
Cache Flush F872 F872 13
Reserved 14 Reserved
F072 F0O72 15 48 MHz Clock Disabled
F472 F472 16 48 MHz Clock Enabled
Power Control 7872 7872 17 PMC Write Strobe 1
Floppy Chip Select | 3F0:3F1 03F0:03F1 18 Primary address
370:371 0370:0371 Secondary address
Floppy Chip Select | 3F3 03F3 19 Primary address
373 0373 Secondary address
Program Chip PROG 2 PROG 2 1A
Select 2
Program Chip PROG 3 PROG 3 1B
Select 3
Reserved 1E Reserved
Reserved 1F Reserved

@ IDE Hard disk enabled, floppy disabled

@ The Chip Select Number is the decoded value of CS(4:0). If the Programmed Chip Select cor-
responds to any other decode, the Programmed Chip Select is suppressed. If Serial Port A and B
are programmed for the same address, Serial Port B Chip Select is suppressed.

TABLE 7-3. VO PORT ADDRESSES AND CHIP SELECT ASSIGNMENTS (Continued)
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8.0 POWER MANAGEMENT CONTROL

The WD8110/LV supports all PMC inputs, output
and interrupt functions.

8.1  SYSTEM ACTIVITY MONITOR (SAM)

The System Activity Monitor (SAM) found in the
WDB8110/LV is a hardware solution to monitoring
system activity. SAM was conceived to solve the
problems associated with system activity detec-
tion in various operating environments such as
DOS, Windows, 0S/2, VCPI and Microsoft APM.

With previous System Controllers, such as the
WD76C10, a software approach was employed to
determine system activity. This software ap-
proach was accomplished using a watchdog
timer. As a part of the watchdog timer service, the
sources of activity are checked and a determina-
tion is then made on the state of system activity.
This approach does not consider the state of the
system activity between watchdog timer inter-
rupts. However, with SAM, the system activity
state is continuously monitored through hardware,
thus providing a more universal approach to ac-
tivity detection.

With the help of SAM it is now possible to:

* Provide a trigger when a pre-programmed
period of system inactivity time elapses.

* Enable/disable the sources that constitute
system activity.

* Select either coarse or fine timeout values
for system inactivity period.

System Activity

System activity denotes periods of time in which
the system performs useful tasks. The sources of
System Activity are:

* Unmasked pending interrupts.
* Unmasked interrupts in service.
* Access to hard disk data port.

* 1/O Access to programmable chip select
port.

* DMAtransfers.

¢ Coprocessor cycles.

¢ Aprogrammable PCU input.
* NMI.

SAM allows for excluding the following interrupt
sources from contributing to system activity:

* |IRQO, used by DOS to keep track of the
system time.

* |IRQ7, used for spurious interrupts and
parallel port interrupts.

* |RQ8, used by Windows, OS/2 and other
multitasking environments to keep the
scheduler running.

* A programmable interrupt level used as
a power management interrupt.

SAM also takes into account programs such as
MOUSE.COM which, in an attempt to locate a
mouse on a communication port, generates inter-
rupts on interrupt levels 3 and 4, and leaves them
pending. To overcome this problem, SAM allows
only the unmasked pending interrupts on 3 and 4
to constitute system activity.

Using SAM for System Power Management:

a) System Timeout Capability

SAM can be programmed to determine
coarse periods of inactivity, with the minimum
period as one minute, four seconds, up to a
maximum period of 16 minutes. It is also pos-
sible to extend the maximum limit to any
value by reading the Activity Before bit
(ACTBEF) in the Activity Monitor Control
Register at Port Address BO72H.

On reaching the programmed period SAM
generates a Local Attention signal. Typicalily,
the Local Attention is tied to a power
management interrupt. In response to Local
Attention, the power management interrupt
handler makes it possible to prepare the sys-
tem for a Suspend operation. Local Attention
may also be programmed to generate an SMI.

b) Responding to a Suspend Request

SAM can be programmed to determine a
clean breakpoint for suspending the system
upon receiving the Suspend request. At the
time the Suspend request is received, it is
possible that the system is busy performing
an indivisible operation and it is necessary to
wait for the system to finish this indivisible
operation before initiating suspend. In order
to do this, control to the CPU must be relin-

¥/h  79-840003-001 (Rev. C)
/1

9718228 0019250 159

RELEASED 11/30/93 93




wD8110/LV

POWER MANAGEMENT CONTROL

quished for just enough time for the CPU to
complete the operation. This is referred as
Suspend arbitration.

In addition to performing Suspend arbitration,
SAM is also responsible for determining the
earliest opportunity to initiate the Suspend
sequence. For instance, if a Suspend re-
quest is caused by a low battery condition, it
is imperative that the system be placed in the
suspend state as soon as possible. Here,
the fine granularity of SAM may be used to
determine brief periods of inactivity from as
low as 7.8 milliseconds to as high as 117.2
milliseconds and establish a clean breakpoint
for suspending the system.

Advantages of SAM:

1. SAM is a reliable and consistent ap-
proach to detecting system activity.

2. SAM is hardware based making it truly
non-obtrusive.

3. SAM is independent of the operating
environment and the execution mode
of the processor.

4. SAM can perform in two modes:

- Detection of system activity for ex-
tended periods of time for the pur-
poses of system timeout.

- Detection of brief periods of inactivity
for initiating Suspend.

5. Programmability allows for the control
of sources of system activity and set-
ting up coarse and fine timeout
values.

6. SAM generates a signal called Local
Attention (LCL_ATN, PMC #4) on
reaching programmed periods of
timeout. This signal is generally tied
to an unused IRQ level to invoke the
Power Management program. Op-
tionally, SAM can generate a System
Management Interrupt (SMI on pin
102) in addition to LCL_ATN.

7. SAM also carries information on DMA
activity state. This is used to deter-
mine whether it is appropriate to place
the processor in the Sleep Mode.

8. SAM makes it possible to read the
state of the interrupt controllers and, if
needed, reprogram them on Resume.
This is provided to handle the spurious
interrupts that are generated by
devices at power-up time on Resume.

NOTE

SAM cannot be used to determine when
the processor should be placed in the
Sleep Mode. This determination is in-
timately tied to the operating environ-
ment and is handled either by Western
Digital's Power Management drivers
DOS/VCPI, Windows and OS/2 or by
Microsoft APM.

The System Activity Monitor is controlied
by the Activity Monitor Control Register
at Port Address B072H, Activity Monitor
Mask Register at Port Address D872H
and bit 09 of the Test Enable Register at
Port Address A872H.

8.2 PROCESSOR POWER DOWN MODE

The Processor Power Down Mode is initiated by
setting bit 13 of the register at Port Address
1872H to one. The CPURES signal is asserted,
then tristated. An internal 200K pullup resistor
holds the CPURES active. The Processor Power
Down (PMC #5) signal from the PMC Control
Register is used to control the power converter
from the processor. The WD8110/LV holds
CPUCLK, RDY486, HOLDR, INTRQ and NMI low
to the processor.

The same conditions used to restart a stopped
clock also initiate the Power Up Mode. The
Power Up Mode is entered by an unmasked
DRQ, unmasked IRQ interrupt or a PMC input
change, resulting in an unmasked NMI to Port
9072H. A Processor Power Good signal is then
input on the PMCIN pin. After 1 ms, PMC Proces-
sor Power Good signal is checked for a logic 1
state. At this time, CPURES is driven high and
the CPUCLK, RDY486, HOLDR, INTRQ and NMI
signals are driven to their correct states.
CPURES remains asserted for 64 additional
CPUCLKs.
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The PMC unit is composed of either two
74HCT273 chips and one 74HCT151 chip, or a
Western Digital WD7625 Buffer Manager. The
two 74HCT273 octal latches are used for the 16
PMC outputs from data bus ED(0:7) and the
74HCT151 8:1 multiplexer is used for the PMCIN
signal, while the WD7625 internal multiplexers
perferm both functions. The PMC output latches
are cleared at power up (see Figure 5-1).

8.3 LOCAL ACCESS BY KEYBOARD
CONTROLLER

The keyboard processor may access the
WD8110/LV internal registers by way of the PMC
logic. The keyboard processor starts a local ac-
cess by asserting LCL_REQ, which causes
PMCIN 2 to be asserted and written in the PMC
input register at Port 8872H (see Figure 5-1 and
Table 8-2). The WDB8110/LV arbitrates with
refresh, DMA and master for a hold cycle from the
processor. When the processor retums a hold ac-
knowledge (HOLDA), the WD8110/LV asserts
LCL_ACK (PMC output 3 from Port 7072H) on the
ED(0:7) data bus. The keyboard processor then
passes the opcode/address byte to the
WD8110/LV on the data bus and drops the
LCL_REQ. The WD8110/LV responds by de-
asserting LCL_ACK.

If the opcode specified a register write, data high
(D15:08) and data low (D07:00) bytes are passed
to the WD8110/LV. If the opcode specified an /O
read, the data high and data low bytes are sent
from the WD811Q/LV to the keyboard processor.

All special operation registers within the
WD8110/LV may be accessed in this manner
without first unlocking the register. See Section
2.8.2, Port Address F0O73H, for Lock/Unlock
Register. This method allows the keyboard
processor to control speed switching and other
parameters without host processor intervention.

If a particular design uses processor-power-down
on a non-static CPU and also uses this local ac-
cess feature, then an additional AND gate is re-
quired. Local access during CPU power-down
depends on ADDR2 coming from the CPU
through the 74ACT373 bus latch. If the CPU is
powered down, ADDR2 can be either high or low,
depending on the last CPU address.
PROC_PWR_GOOD should be ANDed with
ADDR2 going to the 8742. This forces ADDR2
low, making local accesses possible during CPU
power-down conditions. This also passes ADDR2
during normal operation.

Figure 8-1 shows the handshake procedure,
followed by the keyboard controller and the
WD8110/LV.

Figures 8-2 and 8-3 represents the power-down
(suspend) and power-up (resume) sequence and
control.
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1 3 5
LOCAL REQ | | [ l
2
LOCAL ACK [ |
- 4 6A 7A
IOR [ L | | | -
—_— 6B 78
IOW [ | |

1 Keyboard Controller requests local data transfer

WDB8110/LV returns LOCAL_ACK after receiving HOLDA from the host processor

Keyboard Controller loads address and OPCODE into data register, then drops LOCAL_REQ
WDB8110/LV reads address and OPCODE

Keyboard Controller reloads data register with high byte, then asserts LOCAL_REQ

6A WD8110/LV reads high byte

A O N

7A WD8110/LV reads low byte, writes to internal register

FOR READ CYCLE OF WD8110/LV INTERNAL REGISTER:
6B WD8110/LV writes high byte to Keyboard Controller
7B WD8110/LV writes low byte to Keyboard Controller

OP_CODE FORMAT

7 6 & 4 3 2 1 0
A A | A A |A]A
DIR /RSV | 45 |14 | 13 |12 | 11 | 10

DIR = 1 - Read register (generates IOW to Keyboard Controller)
DIR = 0 - Write reqister (generates IOR to Kevboard Controlier)

FIGURE 8-1. REGISTER ACCESS BY KEYBOARD CONTROLLER
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84 PMC OUTPUT CONTROL REGISTERS
Port Address 7072H - Bits 07:00 are Read only

15 14 |13 |12 | 11 | 10 09 | 08

07 | 06 | 05 | 04 [ 03|02 | 01 00

OuUT OUT OUT OUT OUT OUT OuT OouT

Port Address 7872H - Bits 07.00 are Read and
Write

]
|

15 14 |13 |12 | 11 | 10 | 09 | 08

07 | 06 | 05 | 04 -

03 | 02 | 01 | 0o

OUT OUT OUT OUT OUT OUT OUT OoUT
F E D [0 B A 9 8

7 6 5 a4 3 2 1 0
. Signal Default
N = Name ARSTIV
Allsignals .. ............. None Allsignals . . ............. None
PMC Output Control Bits 7:0 PMC Output Control Bits 15:08
PMC | PMC OUTPUT SIGNAL | SOURCE
NO. PORT 7072H
OH Not Used
1H LCD Enable Port 8072H - Bits 7:0
2H | Backlight Enabled Port 8072H - Bits 15:8
3H |LCL_ACK Port 8872H - Bit 2
4H | LCL_ATN Port 8872H - Bit 15
5H Processor power Down Port 1872H - Bit 13
6H | Gate A20
7H Full Power Down Port 1872H - Bit 14
PMC OUTPUT SIGNAL SOURCE
g PORT 7872H
| 8H User Defined Port 7872H
9H | User Defined Port 7872H
AH | User Defined Port 7872H
BH | User Defined Port 7872H
CH | User Defined Port 7872H
DH | User Defined Port 7872H
EH | User Defined Port 7872H
FH User Defined Port 7872H
TABLE 8-1. PMC OUTPUT SIGNALS
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8.5 PMC TIMERS
Port Address 8072H - Read and Write

When no Keyboard or Mouse interrupts have oc-
curred for the time specified by BL_TIMEOUT or
LCD_TIMEOUT, PMC Output 1 or 2 is written to
the PMC OUTPUT CONTROL 7:0 register at Port
Address 7072H (see Table 8-1) to disable the
LCD or Backlight. The timer is reset and the
Backlight and LCD control re-enabled at the
refresh cycle following a Keyboard or Mouse inter-
rupt. The Mouse Interrupts are programmed by
bits 15 and 14 (BL_MOU) in the Backlight Mouse
Control Register at Port Address 7472H. The
same timer is used for the Backlight and LCD
timeout.

The timeout delay may be programmed in incre-
ments of five seconds, to a maximum of 1,270
seconds, or 21 minutes and 10 seconds.

1514131211 10|00 | 08

BL_TIMEOUT

07 | 06 | 05 | 04 | 03 |02 | 01 | 00

LCD_TIMEOUT
Signal Default
Name At RSTIN
BL_TIMEOUT ............ 0
LCD_TIMEQUT . . .. .. ... ... 0

Bits 15:08 - BL_TIMEOUT, Backlight Time Out

00H - Backlight always disabled
01H - Enabled for 5 seconds
02H - Enabled for 10 seconds

PN
v

FEH - Enabled for 254 x 5 seconds
FFH - Backlight enabled

Bits 07:00 - LCD_TIMEOUT, LCD Time Out

O0H - LCD always disabled
01H - Enabled for 5 seconds
02H - Enabled for 10 seconds

!

FEH - Enabled for 254 x 5 seconds
FFH - LCD enabled
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8.6 PMCINPUTS

Port Address 8872H - Bits 15:08 Read and Write

Bits 07:00 Read only
15 | 14 13|12\11]1o[09\0&
PMC_| EN AF AF AF AF AF

UPD | LCL | 7 6 5 a

07 |06 | 05 | 04 | 03 02 | 01

Signal Default
Name At RSTIN

PMC_UPD . .............

Bit 15 - PMC_UPD, Enable PMC Update

PMC_UPD =0 -
No update cycles occur.

PMC_UPD=1-
A change of state of the PMC outputs
15 through O (Port Address 7072H and
7872H) or the intemal A20 GATE causes
an update cycle of the PMC 15:0 output
latch.

Bit 14 - EN_LCL, Enable Local Request

EN_LCL either enables the PMCIN 2 to be
defined by the user or to initiate a local access
of the WD8110/LV internal registers from the
keyboard controller.

EN_LCL=0-

PMCIN 2 is user defined.
EN_LCL=1-

PMCIN 2 is LOCAL_REQ.

Bits 13:08 - AF7:AF2, Local Attention Flags

Local attention flags AF7 through AF2 are set
to indicate which PMC input(s) have caused
LCL_ATN in PMC Interrupt Enable Register
at Port Address C872H to be asserted. To
clear the flag and corresponding IN bit in the
PMC Inputs Register, it is necessary to clear
the corresponding EA bit in PMC Interrupt
Enable Register. If both an EA bit and EI bit
in the PMC Interrupt Enable Register are set,
both must be reset to clear the corresponding
IN status and AF flag.

AF7-AF2=0 -
This PMC input did not cause LCL_ATN
to be asserted.

AF7 - AF2=1-
This PMC input caused LCL_ATN to be
asserted.

Bits 07:00 - IN7:INO, PMC Inputs 7:0

The Activity Monitor Mask Register at Port Ad-
dress D872H may be used to select one of the
PMC inputs IN7 through IN2 as a source of
activity for power management purposes.

IN7:0 are status flags which provide informa-
tion about the corresponding PMC input IN7
through INO. IN1 and INO represent the cur-
rent state of the input, while IN7 through IN2
represent either the current state or a latched
transition. An IN7 through IN2 status is un-
latched when both the corresponding El and
EA bits in the PMC Interrupt Enable Register
at Port Address C872H are reset. It becomes
a latched status when either the correspond-
ing El or EA bit is set. See Table 8-2.

-7 5 79-840003-001 {Rev. C)

B 97182286 001925k L77 A

RELEASED 11/30/93 99




wD8110/LV

POWER MANAGEMENT CONTROL

8.7

PMC INTERRUPT ENABLE

Port Address C872H - Read and Write

1514 1312 11|10 o9 | 08

EI7 El6 Ei5 Ei4 EI3 El2

Non-maskable Interrupt Enable

07 | 06 | 05 | 04 [ 03 | 02 | 01 | 00

EA7 EA6 FEA5 EA4 EA3 EA2

Local Attention Enable

Signal Default
Name At RSTIN
EIZ-EI2 .. .............. 0
EA7-EA2 .. ... ... ....... 0

Bits 15:10 - EI7:Ei2, Non-maskable Interrupt

Enable 7 through 2

EI7:EI2 enable the generation of an NMI
when the corresponding PMC inputs
IN_7:IN_2 at Port Address 8872H change
state. For example, when EI7 is a 1 and
IN_7 changes from a 0 to 1 an NMI will be
generated.

ElI7:EI2=0 -
Non-maskable Interrupt not enabled

EI7Z.EI2=1 -
Non-maskable Interrupt is enabled

Bits 09:08 - Not used, state is ignored

Bits 07:02 - EA7:EA2, Local Attention Enable

EA7 through EA2 enabie the assertion of
LCL_ATN by the corresponding IN_7 through
IN_2. LCL_ATN is PMC output humber 4.

EA7-EA2=0 -
LCL_ATN is not enabled

EA7-EA2=1 -
LCL_ATN is enabled. If LAEN at Port
Address 7C72H is set, SMI will occur.
Refer to Section 9.2.

Bits 01:00 - Not used, state is ignored

PMC INPUT

PMCINPUT | PMCINPUTNAME | INTERRUPTON | Siman o
00H TURBO
01H PROC_PWR_GOOD
02H LCL_REQ or Transition IF2 or AF2

User Defined

03H User Defined Transition IF3 or AF3
04H User Defined Transition IF4 or AF4
05H User Defined Transition IF5 or AF5
06H User Defined Transition IF6 or AF6
o7H User Defined Active Edge IF7 or AF7

@ Port Address 8872H, Section 8.6

@ Port Address 9072H, Section 8.8

Port Address 8872H, Section 8.6

TABLE 8-2. PMCIN INPUTS
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8.8 NMI STATUS
Port Address 9072H - Read and Write

15 14 |13 |12 |11 10 | 09 | 08

0 0 0 ] 0 0 0 0

07 | 06 [ 05 | 04 [ 03 | 02 | 01 | 00

Non-maskable Interrupt Flags 0 0
IF7 IF6 IF5 IF4 IF3 IF2

Signal Defauit
Name At RSTIN
IF7:iF2 . . . . .. .. ..o 0

Bits 15:08 - Not used, must be 0

Bits 07:02 - IF7:IF2, Non-maskable Interrupt
Flags 7 through 2

NMI interrupt flags IF7:1F2 are set to indicate
which PMC input(s), if any, have caused NMi
to be asserted. To reset the flag and cor-
responding IN status bit in the PMC Input
Register at Port Address 8872H, it is neces-
sary to reset the corresponding bit in the
PMC Interrupt Enable Register at Port Ad-
dress C872H. If both an EA bit and E! bit in
the PMC Interrupt Enable Register are set,
both must be reset to clear the corresponding
IN status and IF flag.

Bits 01:00 - Not used, must be 0

8.9 SERIAL/PARALLEL SHADOW
REGISTER

Port Address D0O72H - Read only

The Shadow Register is particularly useful in lap-
top applications by allowing the suspend/resume
software to restore correct status to on-board
senal and parallel devices.

T

15 14 [ 13 [ 12 | 11| 10 | 09 | 08

Serial Port A | Serial Port B Parallel Port 2
SP_A SP_B PP_2

07 | 06 | 05 | 04 |03 | 02 | 01 | 00

Parallel Port 0
PP_O
Signal Default
Name At RSTIN
Allsignals . . ... ... ....... None

Bits 15:14 - SP_A, Serial Port A Register 2

This field represents bits 7 and 6 of Serial
Port A Register 2.

Bits 13:12 - SP_B, Serial Port B Register 2

This field represents bits 7 and 6 of Serial
Port B Register 2.

Bits 11:08 - PP_2, Parallel Port Register 2

This field represents bits 3:0 of Parallel Port
Register 2.

Bits 07:00 - PP_0, Parallel Port Register 0

This field represents bits 7:0 of Parallel Port
Register 0.

-
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INTERRUPT CONTROLLER SHADOW
REGISTER

Port Address D472H - Read only

8.10

When performing a resume operation, it may be
advantageous to reset and reinitialize the interrupt
controllers in the System Controller. Since many
of the interrupt control registers are write only, it is
impossible to determine the state of the interrupt
controllers at suspend time. This register makes
it possible to determine the state of selected sig-
nals internal to the master and slave interrupt con-
trollers. With this information, when the interrupt
control registers are reinitialized during resume,
they can be returned to the state in which they
were before suspend.

ICW2, ICW4, OCW2 and OCWa3 referred to in this
text is further defined in Sections 5.5.2.2, 5.5.2.4,
5.5.3.2 and 5.5.3.3.

15 | 14 | 13 12| 11 | 10 | 09 | 08

AMT DEV T™M7 | TS7 SF | AUT_| RA_
ouT NM EOI EOI
07 | 06 | 05 0403|0201 o0

Priority Level Master
PLM2 PLM1 PLMO

Priority Level Slave | SMM | SMM
PLS2 PLS1 PLSO M S

Signal Default
Name At RSTIN
DEV . .. ... ... ... . ... 10
Allothersignals . . . . .. ...... None

Bit 15 - AMTOUT, Activity Monitor Timeout

AMTOUT represents the current state of the
timeout comparator in the activity monitor. It
is for test purposes only

Bits 14:13 - DEV, Device

DEV = 10 and identifies the device as
WD8110.

This field is reserved for future device iden-
tifiers of the WD8110 family parts.

Bit 12 - TM7, Master Interrupt Vector Bit 7

TM7 represents bit 7 of the Interrupt Vector in
the Master Interrupt Controller as set by
ICW2, Bits 6:3 of the Interrupt Vector may be
read from D6:3 by a Poll Gommand to the
Master Interrupt Controller. The Poll Com-
mand is implemented by P_C = 1 (bit 2 of
OCwW3).

Bit 11 - TS7, Slave Interrupt Vector Bit 7

TS7 represents bit 7 of the Interrupt Vector in
the Slave Interrupt Controller as set by ICW2.
Bits 6:3 of the Interrupt Vector may be read
from D6:3 by a Poll Command to the Slave
Interrupt Controller. The Poll Command is
implemented by P_C =1 (bit 2 of OCW3).

Bit 10 - SFNM, Special Fully Nested Mode

SFNM represents the state of ICW4 - bit 4
in the Master interrupt Controller. The
WD8110/LV does not require SFNM for the
slave interrupt controller and ignores its state.

Bit 09 - AUT_EO!, Auto End Of Interrupt

AUT_EO!I represents the state of ICW4 - bit 1
in the Master Interrupt Controller. The
WD8110/LV does not require AUT_EOI for the
slave interrupt controller and ignores its state.

Bit 08 - RA_EOI, Rotate Auto End Of Interrupt

RA_EOI indicates whether or not Rotate On
Automatic End Of Interrupt has been selected
in the Master Interrupt Controller by
EOI_CONT (bits 7:5 of OCW2). The
WDB8110/LV does not require Rotate On End
Of Interrupt for the siave interrupt controller
and ignores its state.

RA_EOI=0-
Rotate On Auto End Of Interrupt has
not been selected.

RA_EOI=1-
Rotate On Auto End Of Interrupt has
been selected.
Bits 07:05 - PLM2:PLMO, Priority Level Master

PLM2:PLMO represent the bottom priority
level programmed into the Master Interrupt
Controller by INT_LEV (OCW2 bits 2:0).
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Bits 04:02 - PLS2:PLS0, Priority Level Slave

PLS2:PLSO represent the bottom priority
level programmed into the Slave Interrupt
Controller by INT_LEV (OCW?2 bits 2:0).

Bit 01 - SMMM, Special Mask Mode Master

SMMM indicates whether Special Mask
Mode has been set in the Master Interrupt
Controller by a write to SMM in OCW3.

SMMM =0 -
Special Mask Mode is not enabled.

SMMM =1 -
Special Mask Mode is enabled.

Bit 00 - SMMS, Special Mask Mode Slave

SMMS indicates whether Special Mask Mode
has been set in the Slave Interrupt Controller
by a write to SMM in OCW3.

SMMS =0-
Special Mask Mode is not enabled.

SMMS =1 -
Special Mask Mode is enabled.

8.11 PORT 70H SHADOW REGISTER

Port Address E472H - Bits 15:12, 10:00 Read only
Bit 11 Read and Write

This register provides information on the status of
interrupts and DMA which is useful for determin-
ing when the processor may be placed in the
sleep mode. Two bits are also provided for
generating software delays without incurring the
operating system traps that would result from ac-
cessing /0 Port Address 0061H in virtual 86
mode. This register also contains a shadow of
the Real Time Clock Address Register, a write
only I/O port. It is necessary to access the Real
Time Clock CMOS RAM during Suspend/Resume
operations. This shadow of Port Address 0070H
aliows it 1o be restored to the same state it was in
at suspend time.

This register can be read without first unlocking
the WD8110/LV. This is important since the
CLK32K, REFDET, and TODUN bits may need to
be read frequently.

15 |14 13| 12 | 11 | 10 ] 09 | 08

CLK HEFﬁ‘]INTHQ NO_ | TOD
32K | DET " DMA | UN

l

Reserved

07 | 06 [ 05 [ 04 03 | 02 | 01 | 00

D RTC RTC RTC RTC RTC RTC RTC
NMI A6 A5 A4 A3 A2 At A0

Signal Default
Name At RSTIN
DNMI .o 1
Reserved . .. ... ......... 0
Allothersignais . . . . .. ... ... None

Bit 15 - CLK32K

CLK32K is PDREF at input pin 129 divided
by two. CLK32K may be read to provide a
stable timing reference, not subject to
reprogramming of the refresh rate. CLK32K
has a 30.5 pus period and 50% duty cycle.

Bit 14 - REF_DET, Refresh Detect

REF_DET is a copy of the REF_DET bit
available from I/O Port Address 0061H, Bit 4
described in Section 5.9.

Bit 13 - INTRQ, Interrupt Request

INTRQ represents the state of the INTRQ
output pin 54 to the CPU.

Bit 12 - NO_DMA, No DMA

NO_DMA=0
A DMA or Bus Master Cycle has oc-
curred within the last 61 ps

NO_DMA =1
A DMA or Bus Master Cycle has not
occurred within the last 30.5 ps

Bit 11 - TODUN, Time of Day Update Needed

This is a general purpose storage bit which
can be written and read but has no effect on
internal logic. Its purpose is to allow an SM|
handler to signal the operating system that
the time of day has been corrupted. This bit
is checked by the Timer 0 Interrupt Handler.
Note that although this bit is readable without
unlocking the WD8110/LV, it cannot be writ-
ten uniess the WD8110/LV is unlocked.

Bits 10:08 - Reserved

YA 79-840003-001 (Rev. C)
/A

B 5714228 00192kL0 0TS W8

RELEASED 11/30/93 103



WD8110/LV

POWER MANAGEMENT CONTROL

Bit 07 - D_NMI, Disable Non-Maskable Interrupt
Shadow

D_NMI represents the state of the D_NMI bit
as it was set the last time /O Port Address
0070H described in Section 5.8.1 was written,

Bits 06:00 - RTC_A6:RTC_AO0, Real Time Clock
Address Shadow

RTC_A(6:0) represents the state of the Real
Time Clock Address Register as it was set the
last time 1/0 Port Address 0070H was written.

8.12 ACTIVITY MONITOR CONTROL
REGISTER

Port Address BO72H - Bits 15, 13:11, 08:00 Read
and Write
Bits 14, 10, 09 Read only

For an overview of the Activity Monitor Register,
see the general description of the Activity Monitor
Mask Register in Section 8.13.

i5 |14 /13 |12 | 11 | 10 | 09 | 08

IRA_ | CB12] AM | ACT | IND | ACT | ACT | AM
AE ™ | LCH ET | AFT | BEF | EN

07 | 06 | 05 | 04 |03 | 02 | 01 | 00

Fine Timeout Count
AMC3 AMC2 AMC1 AMCO

Coarse Timeout Count
AMC7 AMC6 AMCS5 AMC4

Signal Default
Name At RSTIN
IRRAE . .. .............. 0
cB12 . ... ... ... o None
AMTM . .. . ... ... ... ... 0
ACTLCH . . ... ........... None
INDET . .. ... ........... None
ACTAFT . . .. .. ... ... .... None
ACTBEF . ............... None
AMEN . .. ... ........... 0
AMC7Z-AMCO . ... ......... 0

Bit 15 - IRRAE, Interrupt Request Register

Activity Enable

IRRAE controls whether or not the IRR (Inter-
rupt Request Register) bits from the Interrupt
Controller at Port Address 020H, OAOH may
be a source of activity (refer to Section 5.5).

IRRAE =0 -
No IRR bits can be used as an activity
source.

IRRAE =1 -
IRR bits can be a source of activity.
IRR8, IRR7 and IRR0 may still be
masked by Port Address D872H.

Bit 14 - CB12, Counter Bit 12
For factory use only.

The activity monitor circuitry contains a 17-bit
timeout counter for generating long timeouts.
For test purposes, CB12 represents the
twelfth bit of that counter.

Bit 13 - AMTM, Activity Monitor Test Mode

AMTM =0 -
Activity Monitor functions normally.

AMTM =1 -
Activity Monitor is in Test Mode. Activity
Monitor State Machine is clocked faster
than normal and nine stages of the 17-
bit timeout counter are bypassed.

Bit 12 - ACTLCH, Activity Latch

This latch is always enabled regardless of
other enable bit seftings. Writing a 1 to
ACTLCH has no effect.

ACTLCH=0-
The Activity Latch is reset by writing 0
to ACTLCH.

ACTLCH=1 -
Activity by an unmasked source has oc-
curred.

Bit 11 - INDET, Inactivity Detect
Writing a 1 to INDET has no effect.

INDET=0-
Writing O to INDET, or placing the Activity
Monitor in the idle state by writing O to
AMEN (bit 8), resets INDET, ACTAFT
and ACTBEF.

INDET =1 -
System is idle and the Activity Monitor
has requested the local attention output
be set. This occurs when there has
been no unmasked activity, allowing the
predetermined timeout (bits 07:00) to
be reached.
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NOTE
PMCIN transitions may also cause the
local attention (LCL_ATN PMC 4) output
to be set.

Bit 10 - ACTAFT, Activity After INDET

ACTAFT is a read only bit and its state is
ignored during writes.

ACTAFT=0-
Writing 0 to INDET, or placing the Ac-
tivity Monitor in the idle state by writing
0 to AMEN (bit 8), resets INDET, ACT-
AFT and ACTBEF.

ACTAFT=1-
Activity has occurred after INDET had
been set. This would happen when ac-
tivity occurs during the time it takes to
reach the interrupt service routine invoked
by the local attention output request.

Bit 09 - ACTBEF, Activity Before INDET

ACTBEF is a read only bit and its state is
ignored during writes.

ACTBEF =0 -

Writing 0 to INDET, or placing the Activity
Monitor in the idle state by writing 0 to

Bit 08 - AMEN, Activity Monitor Enable

This is the master enable for the Activity
Monitor.

AMEN=0-
Writing O to AMEN places the Activity
Monitor in the idle state.

AMEN=1-

Writing 1 to AMEN causes the Activity
Monitor to start clocking the timeout
counter. Each time an unmasked
source of activity is detected the
counter is cleared. If no unmasked
source of activity is detected before the
timeout counter reaches the value
programmed by ACM(7:0), INDET and
the local attention output are set. The
timeout counter is then cleared and a
new timeout sequence begins.

Bits 07:04 - AMC7:AMC4, Activity Monitor

Counter Coarse

AMC(7:4) establish the timeout values from
64 seconds to 16 minutes in 64-second incre-
ments. These bits must only be written when
the Activity Monitor is disabled (AMEN = 0).
They may be read at any time.

B 9714228 00192k2 970 WA

AMEN (bit 8), resets INDET, ACTAFT AMC 7 6 5 4
and ACTBEF. 0 0 0 0- Oseconds
ACTBEF =1 - 0 0 0 1 - 1 minute, 4 seconds
Activity did occur and reset the timeout 0 0 1 0 - 2minutes, 8 seconds
counter before INDET was set. This is 0 0 1 1 - 3 minutes, 12 seconds
important if consecutive timeout periods 0 1 0 0 - 4 minutes, 16 seconds
are being counted in a service routine 0 1 0 1 - 5minutes, 20 seconds
to obtain a system timeout period other 0 1 1 0 - 6 minutes, 24 seconds
than that available using AMC(7:0) (bits 0 1 1 1 - 7minutes, 28 seconds
07:00). It would be necessary for the 1 0 0 0 - 8minutes, 32 seconds
routine to clear the software counter if 1 0 0 1 - 9minutes, 36 seconds
ACTBEF were set since there would 1 0 1 0 - 10 minutes, 40 seconds
have been no activity only for the period 1 0 1 1 - 11 minutes, 44 seconds
of time programmed in AMC(7:0). 1 1 0 0 - 12 minutes, 48 seconds
1 1 0 1 - 13 minutes, 52 seconds
1 1 1 0 - 14 minutes, 56 seconds
1 1 1 1 - 16 minutes, O seconds
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Bits 03:00 - AMC3:AMCO0, Activity Monitor
Counter Fine

AMC(3:0) establish the timeout values from
7.8 milliseconds to 117.2 milliseconds in 7.8
millisecond increments. Tolerance on time
delays is -0, +3.9 milliseconds. These bits
must only be written when the Activity
Monitor is disabled (AMEN = 0). They may
be read at any time.

AMC 3 2 10

0 0 0 0 - Omiliseconds

0 0 0 1 - 7.8milliseconds

0 0t 0 - 15.6 milliseconds
0 0 1 1 - 234 milliseconds
0 1 0 0 - 31.3 milliseconds
0 1 0 1 - 39.1 milliseconds
01 1 0 - 46.9 milliseconds
0 1 1 1 - 547 milliseconds
1 0 0 0 - 625 milliseconds
1 0 0 1 - 70.3 milliseconds
1 0 1 0 - 78.1 miliseconds
1 0 1 1 - 85.9milliseconds
1 1 0 0 - 93.8miliseconds
1 1 0 1 - 101.6 milliseconds
1 1 1 0 - 109.4 miliseconds
11 1 1 - 117.2 milliseconds

NOTE
The fine timeout delay (AMC3 through
AMCO) is added to the coarse timeout
delay (AMC7 through AMC4) to obtain
the total timeout delay.

8.13 ACTIVITY MONITOR MASK REGISTER
Port Address D872H - Read and Write

The activity monitor provides a hardware solution
for determining inactivity in a system. Knowing
when a system is inactive is key to performing
such power reduction activities as suspend. When
the Activity Monitor is enabled by the Activity
Monitor Control Register at Port Address B072H,
the Activity Monitor clocks a counter and invokes a
service routine using local attention when the
counter reaches a programmed timeout value.
However, while the counter is being clocked, the
Activity Monitor continuously monitors for any of
several events that would indicate that the system
is active. If any of these events occur, the counter
is reset and the timeout starts over. Thus the ser-
vice routine is only invoked when the system has
been inactive for a programmed period of time.

To provide a high degree of flexibility in determin-
ing what is active and what is not, many sources
are routed to the Activity Monitor. These include
the IRR (Interrupt Request Register) and ISR (In
Service Register) bits from the Interrupt Controlier,
the PMC inputs, NMI output, DMA (or AT Master)
cycles and /O accesses to either the numeric
coprocessor, hard disk data port or programmable
chip select. All of these sources are considered
activity unless masked.

The interrupt input masks are controlled in the
lower byte. All ISR and IRR bits are detected as
activity except those specifically masked. Note,
however, that ISR2 and IRR2 are not examined
since they are cascade interrupts only. Also, IRR3
and IRR4 are qualified by the Mask Register in the
Interrupt Controller before being passed to the Ac-
tivity Monitor. The master mask for all IRR bits is
the IRRAE bit in the register at Port Address
BO72H.

15 |14 [13 [ 12| 11 [ 10 | 09 | 08

PCS | PMC | PMC PMC PMC | NMI | HDD | COP
iM | LS 1S2  IS1 1S0 M M M

07 | 06 |05 | 04 | 03 [ 02 [ 01 | 00
IMS1 IMSO | IRR8 IRR7 IRRO | IRS8 IRS7 IRSO
M M M M M M

Signal Defauit
Name At RSTIN
Allsignals . . ............. 0

Bit 15 - PCS_1M, Programmable Chip Select 1

Mask
PCS1M=0-

Read or write /O accesses to the ports
defined by the programmable chip select
1 in the WD8110/LV are considered ac-
tivity.
PCS1M=1-

Read or write I/O accesses to the ports
defined by the programmable chip select
1 in the WD8110/LV are ignored.
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Bit 14 - PMCILS, Power Management Control
Input Level Select

PMCILS determines which logic level on the
selected PMC input is to be considered ac-

tive. (See bits 13:11, PMCIS2:0.)

PMCILS =0 -
PMCIN is active low.

PMCILS =1 -
PMCIN is active high.

Bits 13:11 - PMCIS(2:0), Power Management
Control input Select

One of the PMC inputs IN7 through IN2 at
Port Address 8872H may be selected for

detection as a source of activity.

NOTE
The El and EA bits at Port Address
C872H, corresponding to the selected IN
signal, should be cleared to prevent the
IN signal from being latched internally.

PMCIS2 1 0O

0 0 0 - PMC input 2 selected
0 0 1 - PMCinput 3 selected
0 1 0 - PMCinput4 selected
0 1 1 - PMCinput5 selected
1 0 0 - PMC input 6 selected
1 0 1 - PMC input 7 selected
1 1 0 - Reserved

1 1 1 - Disabled, no PMC

inputs checked
Bit 10 - NMIM, Non-maskable Interrupt Mask
NMIM =0 -

The NMI output is used as a source of

activity.

NMIM =1 -
The NMI output is ignored.

Bit 09 - HDDM, Hard Disk Data Port Mask
HDDM =0 -

If the hard disk chip select has been
enabled by bit 01 at Port Address
2872H, I/0 read and write operations to
the 16-bit hard disk data port are al-

lowed as a source of activity.
HDDM =1 -

The hard disk data port I/O is ignored.

Bit 08 - COPM, Coprocessor Mask

COPM=0-
I/O cycles to the coprocessor are treated
as a source of activity. Coprocessor
cycles are detectable in 80386SX sys-
tems when A23 is high and M/IO is low
and 80386DX systems when A31 is
high and M/IO is low.

COPM=1-
I/O to the coprocessor is ignored.

Bits 07:06 - IMS1:0, interrupt Mask Select

The local attention generated by the Activity
Monitor will be routed to an available interrupt
input to invoke a service routine. That inter-
rupt is not to be detected as a source of ac-
fivity. IMS(1:0) provide a selection of four
possible inputs to be used for this function
and masks the corresponding IRR and ISR
bits as sources of activity.

IMS1 0
0 0 - IRQ5 masked
0 1 - IRQ10 masked
1 0 - [RQ11 masked
1 1 - [RQ15 masked

Bit 05 - IRR8M, Interrupt Request Register 8 Mask

IRRBM =0 -
Real-Time Clock Interrupt (IRR8) may
be detected as a source of activity. Bit
15 in the Activity Monitor Controt Register
at Port Address BO72H must also be
set.

IRR8M =1 -
Real-Time Clock Interrupt (IRR8) is ig-
nored.

NOTE
See Test Enable Register (A872H), Sec-
tion 10.3 for information about IRQ9
enable control.

See SMI Auxiliary Control Register
(5472H), Section 9.3, for a definition of
the activity masks for PCS2M and
PCS3M.

a
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Bit 04 - IRR7M, interrupt Request Register 7 Mask

IRR7M =0 -
Parallel Port or Spurious Interrupt (IRR7)
may be detected as a source of activity.
Bit 15 in the Activity Monitor Control
Register at Port Address B072H must
also be set.

IRR7TM =1 -
Parallel Port or Spurious interrupt (IRR7)
is ignored.
Bit 03 - IRROM, Interrupt Request Register 0 Mask

IRROM =0 -
Time Of Day Interrupt (IRR0) may be
detected as a source of activity. Bit 15
in the Activity Monitor Control Register
at Port Address B072H must also be
set.

IRROM =1 -
Time Of Day Interrupt (IRRO) is ignored.

Bit 02 - ISR8M, Interrupt Service Register 8 Mask

ISR8BM =0 -
Real-Time Clock Interrupt (ISR8) may
be detected as a source of activity.
ISR8M =1 -
Real-Time Clock Interrupt (ISR8) is ig-
nored.
Bit 01 - ISR7M, Interrupt Service Register 7 Mask
ISR7TM =0 -
Parallel Port or Spurious Interrupt (ISR7)
may be detected as a source of activity.
ISR7TM =1 -
Paraliel Port or Spurious Interrupt (ISR7)
is ignored.
Bit 00 - ISROM, Interrupt Service Register 0 Mask

ISROM =0 -
Time of Day Interrupt (ISRO) may be
detected as a source of activity.

ISROM =1 -
Time Of Day Interrupt (ISRO) is ignored.

8.14 3V SUSPEND (HIBERNATION)
SHADOW REGISTERS

The 3V suspend mode provides maximum power
savings for the system. The contents of the
DRAM, Chip Set Registers, CPU Registers and
Video RAM are all written to the hard disk and
then all voltages are shut down, including the
power supply. The only logic left on in this mode is
the real-time clock and a 3 volt suspend controller.
The real-time clock and the 3 volt suspend con-
troller run off of the real-time clock battery. When
the resume request is sampled by the suspend
controller, the suspend controller enables the
power supply and resumes the system.

To maintain compatibility with the IBM AT, the
timer and DMA registers cannot be read back. To
overcome this, these registers are shadowed and
read back through other registers. (See the
descriptions for register B872H in Section 5.4.15,
register DO72H in Section 8.9, register D472H in
Section 8.10, registers 3C72H, 4472H and 4C72H
in Section 8.14.1, 8.14.2 and 8.14.3.)

8.14.1 DMA Shadow Register 1
Port Address 3C72H - Read only

15 [ 14 [ 13| 12 | 1 10 | 09 | 08
AD_ | AUTO| TRA_TYP2 TRA_MOD1 AD_ | AUTO
DEC2 2 DEC1 1
07 |06 | 05 04 |03 ]02] 01 00
TRA_TYP1 TRA_MODO | AD_ | AUTO| TRA_TYPO
DECO 0
Signal Default
Name At RSTIN
AllSignals . ............. 0

Bit 15 - AD_DEC2, Address Decrement 2

AD_DEC bit of register at Port Address 00BH
for DMA channel 2.

Bit 14 - AUTO2, Autoinitialize 2
AUTO bit of register 00BH for DMA channel 2.
Bits 13:12 - TRA_TYP2, Transfer Type 2

TRA_TYP bits of register at Port Address
00BH for DMA channel 2.
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Bits 11:10 - TRA_MOD1, Transfer Mode 1

TRA_MOD bits of register at Port Address
00BH for DMA channel 1.

Bit 09 - AD_DEC1, Address Decrement 1

AD_DEC bit of register at Port Address 00BH
for DMA channel 1.

Bit 08 - AUTO1, Autoinitialize 1

AUTO bit of register at Port Address 00BH for
DMA channel 1.

Bits 07:06 - TRA_TYP1, Transfer Type 1

TRA_TYP bits of register at Port Address
00BH for DMA channel 1.

Bits 05:04 - TRA_MODO, Transfer Mode 0

TRA_MOD bits of register at Port Address
00BH for DMA channel O.

Bit 03 - AD_DECO, Address Decrement 0

AD_DEC bit of register at Port Address COBH
for DMA channel 0.

Bit 02 - AUTOOQ, Autoinitialize 0

AUTO bit of register at Port Address 00BH for
DMA channel 0.

Bits 01:00 - TRA_TYPO, Transfer Type 0

TRA_TYP bits of register at Port Address
00BH for DMA channei 0.

8.14.2 DMA Shadow Register 2
Port Address 4472H - Read only

15‘14 13\12 1 | 10 09\08
TRA_TYP6 TRA_MODS AD_ | AUTO| TRA_TYPS
DECS 5
[

]

03‘02 01 | 00

o7|os 05 | 04 |

Bits 15:14 - TRA_TYPS6, Transfer Type 6

TRA_TYP bits of register at Port Address
0D6H for DMA channel 6.

Bits 13:12 - TRA_MODS5, Transfer Mode 5

TRA_MOD bits of register at Port Address
0D6H for DMA channel 5.

Blt 11 - AD_DECS, Address Decrement 5

AD_DEC bit of register at Port Address 0D6H
for DMA channel 5.

Bit 10 - AUTOS, Autoinitialize 5

AUTO bit of register at Port Address 0D6H for
DMA channel 5.

Bits 09:08 - TRA_TYPS5, Transfer Type 5

TRA_TYP bits of register at Port Address
0D6H for DMA channel 5.

Bits 07:06 - TRA_MOD3, Transfer Mode 3

TRA_MOD bits of register at Port Address
00BH for DMA channel 3.

Bit 05 - AD_DEC3, Address Decrement 3

AD_DEC bit of register at Port Address 00BH
for DMA channel 3.

Bit 04 - AUTO3, Autoinitialize 3

AUTO bit of register at Port Address 00BH for
DMA channel 3.

Bits 03:02 - TRA_TYP3, Transfer Type 3

TRA_TYP bits of register at Port Address
00BH for DMA channel 3.

Bits 01:00 - TRA_MOD2, Transfer Mode 2

TRA_MOD bits of register at Port Address
00BH for DMA channel 2.

TRA_MOD3 | AD_ | AUTO| TRA_TYP3 | TRA_MOD2
DEC3 3
Signal Defauit
Name At RSTIN
Alsignals . .. ... ......... 0
RELEASED 11/30/93 109

¥/ 79-840003-001 (Rev. C)
a

B 9718228 00192bkk 51t WM




wD8110/LV

POWER MANAGEMENT CONTROL

8.14.3 DMA Shadow Register 3

Port Address 4C72H - Bit 15 Read and Write
Bits14:0 Read only

15 | 14 | 13 | 12 | 11 | 10 | 09 | 08

SCB EX_ | RO_ CO_ | TRA_MOD7
WR | PRI DIS
07 | 06 | 05 [ 0a [ 03 | 02 | 01 | 00
AD_ | AUTO TRA_ TRA_ AD_ | AUTO
DEC7| 7 TYF7 MOD8 DEC6| 6
Signal Default
Name At RSTIN
Allsignals .. ............. 0

Bit 15 - SCB, Shadow Control Bit

For more information regarding SCB see
Sections 8.14.4 and 8.14.5)

SCB=0-
EX_WR, RO_PRI and CO_DIS from
the Command Register at Port Address
ODOQH is presented on bits 13, 12 and 10.

SCB=1-
EX_WR, RO_PRI and CO_DIS from
the Command Register at Port Address
008H is presented on bits 13, 12 and 10.

Bit 14, Reserved

Bit 13 - EX_WR, Extended Write

If SCB = 0, this is EX_WR of Port Address
008H.

If SCB = 1, this is EX_WR of Port Address
ODOH.

Bit 12 - RO_PRI, Rotating Priority

if SCB = 0, this is RO_PRI of Port Address
008H.

Iif SCB = 1, this is RO_PRI of Port Address
ODOH.

Bit 11, Reserved

Bit 10 - CO_DIS, Controller Disabled

If SCB = 0, this is CO_DIS of Port Address
008H.

If SCB = 1, this is CO_DIS of Port Address
ODOH.

Bits 09:08 - TRA_MOD?7, Transfer Mode 7

TRA_MOD bits of register at Port Address
0D6H for DMA channel 7.

Bit 07 - AD_DEC?7, Address Decrement 7

AD_DEC bit of register at Port Address 0D6H
for DMA channel 7.

Bit 06 - AUTO7, Autoinitialize 7

AUTO bit of register at Port Address 0D6H for
DMA channel 7.

Bits 05:04 - TRA_TYP7, Transfer Type 7

TRA_TYP bits of register at Port Address
OD6H for DMA channel 7.

Bits 03:02 - TRA_MODG6, Transfer Mode 6

TRA_MOD bits of register at Port Address
0D6H for DMA channel 6.

Bit 01 - AD_DECS6, Address Decrement 6

AD_DEC bit of register at Port Address 0D6H
for DMA channe! 6.

Bit 00 - AUTO6, Autoinitialize 6

AUTO bit of register at Port Address 0D6H for
DMA channel 6.

8.14.4 DMA Base Address and Count Register

When the SCB (bit 15 of DMA Shadow Register
3) is high, the DMA base address and base count
can be read back from channels 0 through 7.
When SCB is low, channels O through 7 repre-
sents the current address and current count.

8.14.5 Timer Count

When SCB (bit 15 of DMA Shadow Register 3) is
high, the timer base count can be read back from
registers at Port Addresses 040H:043H. When
SCB is low, the registers at Port Addresses
040H:043H represents the timer current count.
Refer to Sections 5.6 through 5.6.6
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8.15 SUSPEND AND RESUME

When the WD8110/LV is in the Suspend Mode, it
typically draws less than 500 pA. Figures 8-2 and

8-3 illustrate the steps that the WD8110/LV goes
through during suspend and resume.

nnn
BCLK2 PQ rhlﬂHZﬂ) (32 KHz’)—u—‘
(internal) uvuuuuu | E— .
CLK14 TﬂaﬂML—'z'? 80 “m:)( MIN (32 KH2)
puyuuu L
3 CHIP SEL'S @ @ @ ' \
POWER FULL DISABLE
INSTRUCTION | "pown POWER HALT
VGA DOWN 48 MHz \
L__—_\___—_'\\«@
PMC WRITE
PROCESSOR & FULL
ng\"’fﬁ POWER
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Prﬁsiiscx ﬂ MM 1H6 e nMn (32 KHZ)
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FIGURE 8-2. SUSPEND
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FIGURE 8-3. RESUME
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This section describes the suspend/resume se-

quence shown in Figures 8-2 and 8-3.

It is an

approach for a low power mode for the
WD8110/LV chip set that offers the lowest power
drain possible but still allows the main system
DRAM and video DRAM to be kept alive. This
power-down mode requires specialized
suspend/resume SMI Code sofiware to control the
operation. Figure 8-4 highlights the inter-connec-

tion

within the chip set.

8.15.1 Going Into Suspend Mode

1.

3.

A change in the PMC input signals the
WD8110/LV to generate either SMI or
LCL_ATN. The processor vectors to the
power-down routine and the processor saves
its internal states and the states of the
peripherals that are to be powered down.
The processor saves the states into a
protected area of the system DRAM.

The power-down routine writes to the full-
power-down bit (FPD bit 13 at Port Address
1872H) which enables the power-down se-
quence. The WD8110/LV switches to sam-
pling of the PMC inputs with the 14.318 MHz
clock instead of the AT Bus clock.

The processor then writes to an I/O register in
the WD8110/LV that switches a PMC output
that is connected to the PWRDN input pin of
the WD90C2X. Upon assertion of the
PWRDN signal, the VGA controller enters the
power-down mode which refreshes the video
DRAM via the AT Bus REFRESH signal.
CAS before RAS refresh is the preferred way
of refreshing the DRAMs because it allows
lower power operation without the generation
of a DRAM refresh address.

The processor then writes to the Disable 48
MHz register (Port FO72H) which causes the
WD8110/LV to put a code of 15 on the en-
coded chip select bus. The WD76C20
decodes this write and disables its 48 MHz
oscillator, glitchlessly switches the 14.318
MHz oscillator signal to a 32 KHz, 50% duty
cycle signal and then disables the 14.318
MHz oscillator. The WD76C20 also asserts
the CSSERA, CSSERB and CSPAR signals
simultaneously which signals the WD76C30A
to disable its 48 MHz oscillator. When this
oscillator is disabled, the AT Bus Clock, Key-

5.

board Clock and 80287 Clock are disabled.
The processor executes a halt instruction and
the WD8110/LV detects the halt status from
the processor and switches from the AT com-
patible refresh to the PDREF controlled
refresh. The WDB8110/LV then switches the
AT Bus compatible REFRESH output signal
to reflect that of the PDREF input signal.

The PDREF input is 2 CMOS level clock sig-
nal that has a 124 us period and a low going
pulse of 200 ns to 1 ps. This signal is always
active and is adequate for refreshing low
power DRAMs. This signal is generated by
the WD76C20.

Upon detecting that the 14.318 MHz clock has
been changed to 32 KHz, the WD8110/LV
tristates all outputs except the PMC controls,
DRAM controls, RA bus and AT Bus
REFRESH signal. The CPURES signal is
asserted and then tristated and is pulled high
through a 200K puli-up resistor. All inputs ex-
cept RSTIN, CLK14 and the PMC are ig-
nored and all circuitry except the PMC and
refresh logic is stopped.

The power is now tumed off to the CPU, BUS,
etc., by the assertion of the FULLPWDN PMC
output from the WD8110/LV.

The processor-power-good PMC input must
now go low in order for this state machine to
start monitoring a resume condition as
described in Section 8.15.2

8.15.2 Coming Out of Suspend Mode

1.

(Resume)

The WD8110/LV is now sampling the PMC
inputs at 32 KHz. At this time, the change of
any enabled PMC input causes the
FULLPWDN PMC output described in step 5
to switch, which powers up the processor,
bus, etc. After 1 ms (timed from the 32 KHz
clock input), the WD8110/LV samples the
processor-power-good PMC input. When ac-
tive the CPURES is driven high and the rest
of the WD8110/LV control outputs are driven
to their correct states, a BUS RESET is issued
also.
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2. Upon detecting the power-good signal, the the PDREF controlled refresh to the AT com-
WD8110/LV state machine performs a write patible refresh. The WD8110/LV also
to the ENABLE 48 MHz register which sends switches the AT bus REFRESH signal from
a code of 16 on the encoded chip select the PDREF input to the AT compatible refresh
lines. rate. The WD8110/LV de-asserts the

CPURES signal and the processor comes

3. The WD76C20 receives the code, enables the out of reset and checks the shutdown status
48 MHz and 14.318 MHz oscillators and de- in the RTC RAM. This tells the processor
asserts the CSSERA, CSSERB and CSPAR that it is coming out of full-power-down mode
signals. After approximately 100 ms (enable as opposed to a warm or cold boot. The
time for the oscillators), the WD76C20 glitch- processor then restores the states of the
lessly switches the 32 KHz signal to 14.318 machine.

MHz. 6. The processor writes to the WD8110/LV

4. The WD76C30A enables its 48 MHz oscillator register that causes the WDB1O/LY to de-
upon the de-assertion of its CSSERA, assert its PMC output. This output is con-

nected to PWRDN input of the WDS0C2X
signaling the WDS0C2X to come out of the

5. When the WD8110/LV detects that the 32 KHz power-down mode.
has been switched to 14.318 MHz, it
switches the PMC sampling to the AT Bus
Clock. The WD8110/LV then switches from

CSSERB and CSPAR input signals.
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cPU

RESET ADDR

ADDRESS BUS

WD8110 AT WDI0C2X  VGA
CORE LOGIC WD8110 CONTROLLER
PCU OUTPUT
ADDR CPURES PWRDWN
14 MHz
0sc ATREF REFRESH | reFresH
POREF__§ ppRer W
ENCS
ATCK

’ wD76C20 RTC, ‘

FLOPPY,
CLOCK GEN
14 MHz
ENCS 0sC
PDREF
32K PDREF
XTAL INTPUTS {
——neeeel 14M CSAB, P

SERIAL & PAR CS

WD76C30A SER,
PAR PORTS,
CLOCKS

CSAB, P ATCK

XTAL INPUT 48M

AT BUS CLOCK

FIGURE 8-4. FULL POWER-DOWN MODE SYSTEM BLOCK DIAGRAM
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SYSTEM MANAGEMENT INTERRUPT (SMi)

wDs8110/LV

9.0 SYSTEM MANAGEMENT INTERRUPT (SMI)

9.1 VO TRAPS

In order to conserve power, certain 1/O peripherals
can be put to sleep when they are not in use. To
accomplish this in a transparent manner,
hardware must intercept (trap) any accesses
made to the sleeping device and wake it up
before allowing the access to proceed. The Sys-
tem Controller can trap accesses to /O devices
controlled by the following chip selects:

* Programmable Chip Select 1
* Programmable Chip Select 2
¢ Programmable Chip Select 3
* Serial Port A Chip Select
* Serial Port B Chip Select
* Parallel Port Chip Select

When access to an 1/O device is trapped, the Sys-
tem Controller asserts the SMI pin 102 to the
CPU. Control is transferred to the SMI handler
routine which determines which I/O access
caused the SMI handler to be invoked. The hand-
ler looks at the register at Port 7C72H to deter-
mine the I/O address accessed.

The SMI handler is located in SMI RAM. SMI
RAM consists of from 64K to 256 Kbytes of
DRAM space taken from split memory. Once the
SMI service routine is loaded into SMI RAM
space, the SMiI RAM space can be hidden from
system access and remapped to SMI address
space. The only way to access the SMI address
space after remap is to put the CPU in SMI mode.

9.1.1 IBM /O Trap Register

Port Address 8472H - Read only when in Virus

Protection mode.

15 14 [13 [ 1211 ] 10| 09 | 08

i
L

Signal Default
Name At RSTIN
Allsignals . ... .. ......... 0

Bit 15 - IBMIOT, IBM Trap Mode

When IBMIOT is set, a minimum of 12 CLKs
between the assertion of SMI for an I/O trap
and the end of the I/O instruction is ensured.
This is required by IBM CPUs.

Bits 14:00 - Reserved

9.1.2 SMI VO Trap Control Register

Port Address 7C72H - Bits 15:08 Read and Write
Bit 07 Read and Clear
Bits 06:00 Read only
15 | 14 | 13 12|11‘10‘09'08

I/O Trap Enable
N[ P
LAE S'-IiizL— Igl;l/'"_ PC1_ PC2_ SPA_ SPB_ PAR_

TPE TPE TPE TPE TPE

07 [ 06 | 05 | 04 | 03 |02 | 01 | 00

1/0 Trap Status
TRPS IOWS PC3_ PC2_ PC1_ PAR_ SPA_ SPB_
TPS TPS TPS TPS TPS TPS

Signal Default
Name At RSTIN
Allsignals . . .. ........... 0

Bit 15 - LAEN, Local Attention Enable

There are three sources that can cause the
Local Atftention PMC output to be asserted.
One is a transition on an unmasked PMC
input pin (see description for registers at Port
8872H and C872H). The second is a signal
from the System Activity Monitor (see descrip-
tion for registers at Port BO72H and D872H).
The third is a Watchdog Timer. These sour-
ces will also cause an SMI if LAEN is set
high. The SMI is based on an internal ver-

IBM Heserved . . .
10T sion of Local Attention and occurs even if
PMC updates are disabled.
LAEN =0 - .
15 14 [ 18] 12 1110 | 09 | o8 Disables generation of SMI by a Local
Attention
Reserved LAEN =1 -
Enables SMi to be caused by a Local
Attention
.'/', 79-840003-001 (Rev. C) RELEASED 11/30/93 115
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SYSTEM MANAGEMENT INTERRUPT (SMi)

Bit 14 - PH2_SEL, Phase 2 SM| Select
PH2_SEL cannot be written to while in

VPMODE.
PH2_SEL=0-

SMI on pin 102 is asserted as an output
during phase 1 of the processor clock.
This is the appropriate setting for AMD

and Cyrix CPUs.
PH2_SEL=1-

SMI on pin 102 is asserted as an output
during phase 2 of the processor clock.
This is the appropriate setting for an

Intef CPU.
Bit 13 - INT_SMI, Intel SMI

INT_SMI cannot be written to while in

VPMODE.
INT_SMi=0-

The SMI handshake logic is configured
for AMD, IBM and Cyrix CPUs. Pin 101

is SMIRDY.
INT_SMI=1 -

The SMI handshake is configured for
an Intel CPU. Pin 101 is FLUSH.

Bit 12 - PC1_TPE, Programmable Chip Select 1

Trap Enable

When set to 1, PC1_TPE enables an /O trap
to occur whenever an I/O read or write occurs
at an address within the range covered by
the Programmable Chip Select (See registers
at Port 2872H and 3072H).

PC1_TPE=0-
Disable Trap

PC1_TPE=1 -
Enable Trap

Bit 11 - PC2_TPE, Programmable Chip Select 2

Trap Enable

When set to 1, PC2_TPE enables an I/O trap
to occur whenever an I/O read or write occurs
at an address within the range covered by
the second programmable chip select (see
registers at Port 5C72H and 6472H). This
trap occurs even if the ENPCS2 bit at Port

5C72H is not set.

PC2_TPE=0-
Disable Trap

PC2_TPE=1-
Enable Trap

Bit 10 - SPA_TPE, Serial Port A Chip Select Trap
Enable

When set to 1, SPA_TPE enables an I/O trap
to occur whenever an |/O read or write occurs
at an address within the range covered by
the Serial Port A Chip Select (see register at
Port 2072H).

SPA_TPE=0-
Disable Trap

SPA_TPE =1 -
Enable Trap

Bit 09 - SPB_TPE, Serial Port B Chip Select
Trap Enable

When set to 1, SPB_TPE enables an I/O trap
to occur whenever an I/O read or write occurs
at an address within the range covered by
the Serial Port B Chip Select (see register at
Port 2072H).

SPB_TPE=0-
Disable Trap

SPB_TPE=1 -
Enable Trap

Bit 08 - PAR_TPE, Parallel Port Chip Select Trap
Enable

When set to 1, PAR_TPE enables an |/O trap
to occur whenever an I/O read or write occurs
at an address within the range covered by
the Parallel Port Chip Select (see register at
Port 2072H).

PAR_TPE=0-
Disable Trap

PAR_TPE =1 -
Enable Trap

Bit 07 - TRPS, Trap Status

The SMI handler polls TRPS to determine if
an /O trap caused the SMI. The source of
the I/O Trap may be determined by reading
bits 5:0. When TRPS is set to 0, all status
bits (7:0) are reset to 0, preparing the I/O trap
state machine to capture future IO cycles.
The SMI handler should do this each time it
services an |/O trap. Writing a 1 to TRPS has
no effect.
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wD8110/LV

TRPS=0-
No I/O trap has occurred.
TRPS =1 -

An I/O trap has occurred.
Bit 06 - IOWS, |/O Write Status

IOWS is set when the /O cycle that caused a
trap is a write operation. IOWS is cleared
when a 0 is written to TRPS.

Bit 05 - PC3_TPS, Programmable Chip Select 3
Trap Status

PC3_TPS=0-
I/O trap did not occur on Programmable
Chip Select 3.

PC3_TPS=1-
/O trap did occur on Programmable
Chip Select 3.

PC3_TPS is cleared during reset or when a 0
is written to TRPS.

Bit 04 - PC2_TPS, Programmable Chip Select 2
Trap Status

PC2_ TPS=0-
I/O trap did not occur on Programmable
Chip Select 2.

PC2_TPS=1-
/O trap did occur on Programmable
Chip Select 2.

PC2_TPS is cleared during reset or when a 0
is written to TRPS.

Bit 03 - PC1_TPS, Programmable Chip Select 1
Trap Status

PC1_TPS=0-
I/Q trap did not occur on Programmabie
Chip Select 1.

PC1_TPS=1-
/O trap did occur on Programmable
Chip Select 1.

PC1_TPS is cleared during reset orwhen a0
is written to TRPS.

Bit 02 - PAR_TPS, Parallel Port Trap Status

PAR_TPS =0 -
I/O trap did not occur on Parallel Port
Chip Select.

PAR_TPS =1 -
I/O trap did occur on Parallel Port Chip
Select.

PAR_TPS is cleared during reset or when a 0
is written to TRPS.

Bit 01 - SPA_TPS, Serial Port A Trap Status

SPA_TPS=0-
I/O trap did not occur on Serial Port A
Chip Select.

SPA_TPS=1-
I/O trap did occur on Serial Port A Chip
Select.

SPA_TPS is cleared during reset or when a 0
is written to TRPS.

Bit 00 - SPB_TPS, Serial Port B Trap Status

SPB_TPS=0-
1/O trap did not occur on Serial Port B
Chip Select.

SPB_TPS =1 -
I/O trap did occur on Serial Port B Chip
Select.

SPB_TPS is cleared during reset or when a 0
is written to TRPS.

9.2 SMI VO TIMEOUT

As a power conservation measure, it is desirable
to put some /O peripherals in the Sleep Mode
when they are not in use. This may involve shut-
ting off clocks or removing power. In order to do
this, there must be a mechanism for determining
that a device is not in use. In the System Control-
ler, timers are included for each I/O device that is
a candidate for power reduction measures. Each
timer causes an SMI when no access is made to
an 1/O device for a programmable amount of time.
The timers are reset by /O read or write opera-
tions to any address which falls within the range
of its chip select.

When an SMI is generated, the SMI handler takes
whatever action is appropriate to power down the
IO peripheral. The handier then enables the /O
trap for that device so that it can be awakened the
next time it is accessed.
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SYSTEM MANAGEMENT INTERRUPT (SMi)

9.2.1 SMI VO Timeout Control Register
Port Address 9C72H - Bits 15, 04:00 Read and

Write
Bits 14:05 Read only

15 14 | 13

12 | 11 | 10 | 09 | 08

SMI | ADS | ADS | ADS | ADS | ADS | TOS | TOS

PC1_| PC2_| SPA_| SPB_| PAR_| PC1_| PC2_

07

06 | 05 | 04 | O3 | 02 | O1 | OO

SPA_| SPB_| PAR_| PCt | PC2 | SPA | SPB | PAR
TOS | TOS, TOS | TOE | TOE | TOE | TOE | TOE

Signal Default
Name At RSTIN
Alfsignals . ... ........... 0

Bit 15 - F_SMI, Force SMI

F_SMI provides a means to invoke the SMI
handier through software. When this bit is
set to 1, the SMI pin 102 is asserted. F_SMi
should be cleared by the SMI handler before
it exits to prevent another SMI.

FSMI=0-
Force SMi Disable
F SMi=1-

Force SMI Enable

Bit 14 - PC1_ADS, Programmable Chip Select 1

Activity Detect Status

PC1_ADS can be polled by the SMI handler
to determine whether the programmable chip
select /O address range has been accessed
since PC1_TOS was set. If PC1_ADS is set,
then an /O access has occurred since the
inactivity timeout was triggered. The SMI
handler ignores the timeout and restarts the
timeout counter. PC1_ADS is cleared by
reset or when PC1_TOE is cleared.

Bit 13 - PC2_ADS, Programmable Chip Select 2

Activity Detect Status

PC2_ADS can be polled by the SMI handler
to determine if the second Programmable
Chip Select’s I/O address range has been ac-
cessed since PC2_TOS was set. |If
PC2_ADS is set, then an I/O access has oc-
curred since the inactivity timeout was trig-

gered. The SMI handler ignores the timeout
and restarts the timeout counter. PC2_ADS
is cleared by reset or when PC2_TOE is
cleared.

Bit 12 - SPA_ADS, Serial Port A Chip Select

Activity Detect Status

SPA_ADS can be polled by the SMI handier
to determine if the Programmable Chip
Select's I/0O address range has been ac-
cessed since SPA_TOS was set. |If
SPA_ADS is set, then an I/O access has oc-
curred since the inactivity timeout was trig-
gered. The SMI handler ignores the timeout
and restarts the timeout counter. SPA_ADS
is cleared by reset or when SPA_TOE is
cleared.

Bit 11 - SPB_ADS, Serial Port B Chip Select

Activity Detect Status

SPB_ADS can be polled by the SMi handler
to determine if the Programmable Chip
Select’s /O address range has been ac-
cessed since SPB_TOS was set. |If
SPB_ADS is set, then an |/O access has oc-
curred since the inactivity timeout was trig-
gered. The SMI handler ignores the timeout
and restarts the timeout counter. SPB_ADS
is cleared by reset or when SPB_TOE is
cleared.

Bit 10 - PAR_ADS, Parallel Port Chip Select

Activity Detect Status

PAR_ADS can be polled by the SMI handler
to determine if the programmable chip select
IO address range has been accessed since
PAR_TOS was set. If PAR_ADS is set, then
an I/O access has occurred since the inac-
tivity timeout was triggered. The SMI handier
ignores the timeout and restarts the timeout
counter. PAR_ADS is cleared by reset or
when PAR_TOE is cleared.

Bit 09 - PC1_TOS, Programmable Chip Select 1

Timeout Status

PC1_TOS can be polled by the SMI handler
to determine the source of the SMI.
PC1_TOS is set when an I/O access timeout
has occurred for the Programmable Chip
Select I/O address range. PC1_TOS is
cleared by reset or when PC1_TOE is
cleared.
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Bit 08 - PC2_TOS, Programmable Chip Select 2 Bit 03 - PC2_TOE, Programmable Chip Select 2

Timeout Status Timeout Enable
PC2_TOS can be polled by the SMI handler PC2_TOE=0-
to determine the source of the SMI. Programmable Chip Select 2 timeouts
PC2_TOS is set when an /O access timeout disabled and PC2_TOS cleared.
has occurred for the second Programmable PC2 TOE=1-

Chip Select /O address range. PC2_TOS is
cleared by reset or when PC2_TOE is
cleared.

/O access timeout for the Program-
mable Chip Select 2 I/O address range

enabled.
Bit 07 - SPA_TOS, Serial Port A Chip Select Bit 02 - SPA_TOE, Serial Port A Chip Select
Timeout Status Timeout Enable
SPATOS can be polled by the SMI handler to SPA TOE =0 -
determine the source of the SMI. SPA_TOS ~Serial Port A Chip Select timeouts dis-
is set when an /O access timeout has oc- abled and SPA TOS cleared.
curred for the Serial Port A Chip Select /O SPA TOE = 1 B
e B, ared by reset "J/O access timeout for the Serial Port A
) orws en ; S .Isl (;eare C')h' Sel Chip Select I/O address range enabled.
Bit 06 - SPB_TOS, Serial Port B Chip Select Bit 01 - SPB_TOE, Serial Port B Chip Select
Timeout Status Timeout Enable
SPB_TOS can be polled by the SMI handler SPB TOE =0 -

to determine the source of the SMI.
SPB_TOS is set when an /O access timeout
has occurred for the Serial Port B Chip

Serial Port B Chip Select timeouts dis-
abled and SPB_TQOS cleared.

Select's I/O address range. SPB_TOS is SPB_TOE=1-

cleared by reset or when SPB_TOE is I/O access timeout for the Serial Port B
cleared. Chip Select /O address range enabled.

Bit 05 - PAR_TOS, Parallel Port Chip Select Bit 00 - PAR_TOE, Parallel Port Chip Select
Timeout Status Timeout Enable

PAR_TOS can be polied by the SMI handler PAR_TOE =0 -

to determine the source of the SMI. Paraliel Port Chip Select timeouts dis-
PAR_TOS is set when an I/O access timeout abled and PAR_TOS cleared.

has occurred for the Parallel Port Chip Select PAR TOE=1-

/O address range. PAR_TOS is cleared by I/O access timeout for the Parallel Port
reset or when PAR_TOE is cleared. Chip Select /0 address range enabled.

Bit 04 - PC1_TOE, Programmable Chip Select 1
Timeout Enable

PC1_TOE=0-
Programmabie Chip Select 1 Timeouts
disabled and PC1_TOS cleared.

PC1_TOE=1-
I/O access timeout for the Program-
mable Chip Select 1 I/O address range
enabled.
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9.22 SMI VO Timeout Count Register 1
Port Address A472H - Read and Write

15 | 14 I 13

12 | 11|10 ] 09 | 08 |

SMI Pro. Chip Select Timsout Count 1
wug | PC1_ PC1_ PGi_ PC1_ PC1_ | PG2_ PC2_

Pro. Chip Sel

TC4 TC3 TC2 TC1 TCO | TC4 TC3

|07 | 06 | 05

04 | 03|02 |01 00

ect Timeout Count 2
PC2_ PC2_ PC2_| SPA_ SPA_ SPA_ SPA_ SPA_
TC2 TC1 TCO | TC4 TC3 TC2 TC1 TCO

Ser. Port A Chip Select Timeout Count

Signal Default
Name At RSTIN
Allsignals . . ............. 0

Bit 15 - SMI_WUE, SMI Wake Up Enable

SMI_WUE, when set to 1, causes the asser-
tion of SMI to wake up the processor from a
power-down or stop clock state. An INTR,
NMI, or DMA request wakes up the processor,
regardless of the state of this bit. Note that
setting SMI_WUE does not enable SMI to in-
itiate a resume from suspend.

SMI_WUE =0 -
Disable SMI Wakeup
SMI_WUE =1 -

Enable SMI Wakeup

Bits 14:10 - PC1_TC 4:0, Programmable Chip

Select 1 Timeout Count

PC1_TC 4:0, along with the timeout clock
select PC1_TCS (Port AC72H bit 4), deter-
mine the time period during which an 1/O
peripheral, selected by the Programmable
Chip Select, must not be accessed in order to
be considered inactive. The timeout setting
is determined as follows:

PC1_TCS=0-
(Count in PC1_TC4:0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error. -0, +2 seconds.

PCi1_TCS=1-
(Count in PC1_TC4:0) x 40 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.

Bits 09:05 - PC2_TC 4:0, Programmable Chip

Select 2 Timeout Count

PC2_TC 4:0, along with the timeout clock
select PC2_TCS (Port AC72H bit 3), deter-
mine the time period during which an /O
peripheral, selected by Programmable Chip
Select 2, must not be accessed in order to be
considered inactive. The timeout setting is
determined as follows:

PC2_TCS=0-
{Count in PC2_TC4:0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error: -0, +2 seconds.

PC2_TCS=1-
(Count in PC2_TC4:0) x 40 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.

Bits 4:0 - SPA_TC4:0, Serial Port A Chip Select

Timeout Count

SPA_TC4:0, along with the timeout clock
select SPA_TCS (Port AC72H bit 2), deter-
mine the time period during which Serial Port
A must not be accessed in order to be con-
sidered inactive. The timeout setting is deter-
mined as follows:

SPA_TCS=0-
(Count in SPA_TC4:0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error; -0, +2 seconds.

SPA_TCS=1-
(Count in SPA_TC4:0) x 40 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.
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9.2.3 SMI /O Timeout Count Register 2
Port Address AC72H - Read and Write

[

15 14[13}12‘11]10 09

]

08|

TC4 TC3

1oT | Ser. Port B Chip Select Timeout Count | Par. Port Chip
cTm | SPB_ SPB_

SPB_ SPB_ SPB_ | PAR_ PAR_
TG2 TC1 TCO | TC4 TC3

07 | 06 | 05

04 | 03 |02 |01 00

Select Timeout Count
PAR_ PAR_ PAR_
TC2 TC1 TCO

Timeout Clock Select
PC1_ PC2_ SPA_ SPB_ PAR_
TCS TCS TCS TCS TCS

Signal
Name

All signals . . . .

Default
At RSTIN

PAR_TCS =0 -
(Count in PAR_TC4:0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error: -0, +2 seconds.

PAR_TCS=1-
(Count in PAR_TC4:0) x 4 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.

Bit 04 - PC1_TCS, Programmable Chip Select 1

Timeout Clock Select

PC1_TCS selects the clock to be used for the
Programmable Chip Select Timeout Counter.

PC1_TCS=0-
A high-speed clock is used to obtain 4
second timing resolution for timeout

Bit 15 - IOTCTM, I/0 Timeout Counter Test Mode

IOTCTM is for factory use only. When = 1,
the timeout counters are placed into test
mode.

Bits 14:10 - SPB_TC4:0, Serial Port B Chip

Select Timeout Count

SPB_TC4:0, along with the timeout clock
select SPB_TCS (this register bit 1), deter-
mine the time period during which Serial Port
B must not be accessed in order to be con-
sidered inactive. The timeout setting is deter-
mined as follows:

SPB_TCS=0-
(Count in SPB_TC4:0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error: -0, +2 seconds.

SPB_TCS=1-
(Count in SPB_TC4:0) x 40 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.

Bits 09:05 - PAR_TC4:0, Paraliet Port Chip

Select Timeout Count

PAR_TC4:0, along with the timeout clock
select PAR_TCS (this register bit 0), deter-
mine the time period during which the parallel
port must not be accessed in order to be con-
sidered inactive. The timeout setting is deter-
mined as follows:

periods of 2 minutes or less.

PC1_TCS=1-
A low-speed clock is used to obtain 40
second timing resolution but a longer
timeout period of over 20 minutes. See
the description of PC1_TC4:0 (register
at Port A472H bits 14:10) for more
details.

Bit 03 - PC2_TCS, Programmable Chip Select 2
Timeout Clock Select

PC2_TCS selects the clock to be used for the
second Programmable Chip Select Timeout
Counter.

PC2_TCS =0 -
A high-speed clock is used to obtain 4
second timing resolution for timeout
periods of 2 minutes or less.

PC2_TCS=1-
A low-speed clock is used to obtain 40
second timing resolution, but a longer
timeout period of over 20 minutes. See
the description of PC2_TC4:0 (register
at Port A472H bits 09:05) for more
details.
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Bit 02 - SPA_TCS, Serial Port A Chip Select

Timeout Clock Select

SPA_TCS selects the clock to be used for the
Serial Port A Timeout Counter.

SPA_TCS=0-
A high-speed clock is used to obtain 4
second timing resolution for timeout
periods of 2 minutes or less.

SPA_TCS=1-
A low-speed clock is used to obtain 40
second timing resolution, but a longer
timeout period of over 20 minutes. See
the description of SPA_TC4:0 (register
at Port A472H bits 04:00) for more
details.

Bit 01 - SPB_TCS, Serial Port B Chip Select

Timeout Clock Select

SPB_TCS selects the clock to be used for
the Serial Port B Timeout Counter.

SPB_TCS=0-
A high-speed clock is used to obtain 4-
second timing resolution for timeout
periods of 2 minutes or less.

SPB_TCS =1 -
A low-speed clock is used to obtain 40
second timing resolution, but a longer
timeout period of over 20 minutes. See
the description of SPB_TC4:0 (this
register bits 14:10) for more details.

Bit 00 - PAR_TCS, Parailel Port Chip Select

Timeout Clock Select

PAR_TCS selects the clock to be used for
the Parallel Port Timeout Counter.

PAR_TCS=0-
A high-speed clock is used to obtain 4-
second timing resolution for timeout
periods of 2 minutes or less.

PAR_TCS=1 -
A low-speed clock is used to obtain 40
second timing resolution, but a longer
timeout period of over 20 minutes. See
the description of PAR_TC4:0 (this
register bits 09:05) for more details.

9.3

SMI AUXILIARY CONTROL REGISTER

Port Address 5472H - Bits 15, 13, 11:08, 05:00

Read and Write
Bits 07:06 Read only
Bit 12 Read and clear

15|14 13| 12 | 11 ] 10 | 09 | 08
TO_ WDO | WDO!{ PCS PCS | PC3 PC3
MSK GEN | GST 3M M TPE | TOE
07 | 06 05|04‘03\02’o1 00
PC3 PC3 | PC3 PC3 PC3 PC3 PC3 PC3
TOS | ADS | TC4 TC3 TC2 TCt TCO | TCS
Signal Default
Name At RSTIN
Allsignals . . .. .. ......... 0

Bit 15 - TO_MSK, Timeout Mask

When set to one, TO_MSK masks /O device
timeouts from causing assertion of the SMI
output. If enabled, the I/O device timers con-
tinue to count down. If a timeout occurs, the
SMI output is asserted after TO_MSK is
cleared. Also, when TO_MSK is set, the /O
device timers will not detect I/O activity, thus
preventing the timer from being reset.

Bit 14 - Reserved

Bit 13 - WDOGEN, Watchdog Timer Interrupt

Enable

The interrupt is cleared either by writing a
zero to WDOGST or WDOGEN to disable fur-
ther watchdog interrupts. Note that the first
interrupt after the Watchdog Timer is enabled
can occur anytime from 62.5 ms to 125 ms
later. Each interrupt causes LCL_ATN to be
set, so that it is useful both with or without
SM! support.

WDOGEN =0 -
Disable periodic interrupt.

WDOGEN =1 -
Enables a periodic interrupt to be
generated every 125 ms.
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Bit 12 - WDOGST, Watchdog Timer Interrupt

Status

When WDOGST equals 1, LCL_ATN has
been set due to a Watchdog Timer Interrupt
Request. WDOGST is cleared by writing a
zero to it. The Watchdog Timer continues to
run and will set WDOGST at 125 ms intervals.
WDOGST is also cleared when WDOGEN is
set to a zero. Writing a 1 to WDOGST has
no effect.

Bit 11 - PCS_3M, Programmabie Chip Select 3

Mask

PCS_3M is an extension to the register at
Port Address D872H.

PCS_3M=0-
I/0O accesses to the Programmable Chip
Select 3 address range (see registers at
Port Address 5C72H and 6C72H) may
be observed as a source of activity by
the system activity monitor.

PCS_3M=1-
VO accesses to the Programmable
Chip Select 3 are masked from being
seen by the system activity monitor.
Note that the setting of ENP_CS3 in the
register at Port Address 5C72H has no
effect on /O activity detection.

Bit 10 - PCS_2M, Programmable Chip Select 2

Mask

PCS_2M is an extension to the register at
Port Address D872H.

PCS_2M=0-
I/O accesses to the Programmable
Chip Select 2 address range (see
registers at Port Address 5C72H and
6472H) are allowed to be observed as
a source of activity by the system ac-
tivity monitor.

PCS_2M =1 -
I/O accesses to the Programmable
Chip 2 Select are masked from being
seen by the system activity monitor.
Note that the setting of ENP_CS2 in the
register at Port Address 5C72H has no
effect on I/O activity detection.

Bit 09 - PC3_TPE, Programmable Chip Select 3

Trap Enable

PC3_TPE=0-
Trap not enabled

PC3_TPE =1 -

An /O trap will occur whenever an /O
read or write occurs at an address within
the range covered by the third Program-
mable Chip Select (see registers at Port
Address 5C72H and 6C72H). This trap
occurs even if the ENP_CS3 bit in the
register at Port Address 5C72H is not
set.

Bit 08 - PC3_TOE, Programmable Chip Select 3

Timeout Enable

PC3_TOE=0-
Programmable Chip Select 3 timeouts
are disabled and PC3_TOS and
PC3_ADS are cleared.

PC3_TOE=1-

/O access timeout for the third
Programmable Chip Select /O address
range are enabled. The timeout count
will be reset by /O to the Program-
mable Chip Select 3 address range
even if the ENP_CS3 bit in the register
at Port 5C72H is not set.

Bit 07 - PC3_TOS, Programmable Chip Select 3

Timeout Status

PC3_TOS is set to 1 when an /O access
timeout has occurred for the Programmable
Chip Select 3 I/O address range. It can be
polied by the SM! handler in determining the
source of the SMI. PC3_TOS is cleard when
PC3_TOE is cleared.

Bit 06 - PC3_ADS, Programmable Chip Select 3

Activity Detect Status

PC3_ADS can be polled by the SMI Handler
to see if the Programmable Chip Select 3 I/O
address range has been accessed since
PC3_TOS was set.

If PC3_ADS is set, an [/O access has oc-
curred since the inactivity timeout was trig-
gered. The SMI Handler will ignore the
timeout and restart the timeout counter.

PC3_ADS is cleared when PC3_TOE is
cleared.
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Bits 05:01 - PC3_TC4:0, Programmable Chip
Select 3 Timeout Count

PC3_TC4:0, along with the timeout clock
select PC3_TCS (this register bit 0), deter-
mine the time period during which an 1/O
peripheral (selected by Programmable Chip
Select 3) must not be accessed in order to be
considered inactive. The timeout setting is
determined as follows:

PC3_TCS=0-
(Count in PC3_TC4-0) x 4 seconds
Range: from 4 seconds to 2 minutes, 4
seconds
Error: -0, +2 seconds.

PC3_TCS=1-
{Count in PC3_TC4-0) x 40 seconds
Range: from 40 seconds to 20 minutes,
40 seconds
Error: -0, +20 seconds.

Bit 00 - PC3_TCS, Programmable Chip Select 3
Timeout Clock Select

PC3_TCS selects the clock to be used for the
Programmable Chip Select 3 timeout counter.

PC3_TCS=0-
A high-speed clock is used to obtain 4
second timing resolution for timeout
periods of 2 minutes or less.

PC3_TCS=1-
A low-speed clock is used to obtain 40
second timing resolution but a longer
timeout period of over 20 minutes. See
the description of PC3_TC4:0 (this
register bits 05:01) for more details.

9.4 PROGRAMMABLE CS2 AND CS3
CONTROL REGISTER

Port Address 5C72H - Read and Write

1514 ] 13 12‘11]10‘09‘0&
Prog. CS2 Lower Address Bits MASK
POS| ENPIUMS | 5IM 2tm 2LM 2lM 2Lm
SK4 SK3 SK2 8Kt SKO
07 | 06 | 05 04‘03|02T01 |oo
pcs | ENP | ums | Prog. CS3 Lower Address Bits MASK

3LM 3M 3LM  3LM  3LM
8L | Cs3 | K3 SK4 SK3 SK2 SKi SKO

Signal Default
Name At RSTIN
Allsignals . . .. ........... 0
Bit 15 - PCS_2L, Programmable Chip Select 2
Location
PCS_2L=0-

The 1/O device selected by Program-
mable Chip Select 2 is located on the
expansion bus.

PCS_2L=1-
The I/O device selected by Program-
mable Chip Select 2 is located on the
RA0:7/EDOQ:7 bus.

Bit 14 - ENP_CS2, Enable Programmable Chip
Select 2

ENP_CS2=0-
The Programmabie Chip Select 2 is not
enabled.

ENP_CS2=1-
The Programmable Chip Select 2 is
enabled.

Bit 13 - UMSK2, Upper Address Bits Mask 2

UMSK2=0-
Bits A15:10 from the register at Port Ad-
dress 6472H are ignored.

UMSK2=1 -
A15:10 from the register at Port Address
6472H are compared against CPU ad-
dress Bits 15:10 when qualifying the
Programmable Chip Select 2.
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Bits 12:08 - 2LMSK4:0, Programmable CS2
Lower Address Bits MASK4:0

2LMSK4:0 bits allow individual qualification of
the lower five address bits in the register at
Port Address 6472H.

2LMSK4:0=0-

The corresponding bit in the register at
Port Address 6472H is ignored in the
comparison. This allows address ran-
ges of up to 32 bytes to be supported
(2LMSK4:0 wouid all be zeroes), as well
as unusual requirements such as odd
addresses only.

2LMSK4:0=1 -
The corresponding bit in the register at
Port Address 6472H is compared against
that CPU address bit.

Bit 07 - PCS_3L, Programmable Chip Select 3
Location

PCS_3L=0-
The /O device selected by Program-
mable Chip Select 3 is located on the
expansion bus.

PCS_3L=1-
The 1/O device selected by Program-
mable Chip Select 3 is located on the
RA0:7/EDO:7 bus.

Bit 06 - ENPCS3, Enable Programmable Chip
Select 3

ENPCS3=0-
The Programmable Chip Select 3 is not
enabled.

ENPCS3=1 -
The Programmable Chip Select 3 is
enabled.

Bit 05 - UMSKS3, Upper Address Bits Mask 3

UMSK3=0-
Bits A15:10 are ignored.

UMSK3=1-
A15:10 in the register at Port Address
6C72H are compared with CPU address
bits 15:10 when selecting Program-
mable Chip Select 3.

Bits 04:00 - 3LMSK4:0, Programmable CS3
Lower Address Bits Mask

3LMSK4:0 allow individual qualification of the
lower five address bits in the register at Port
Address 6C72H.

3LMSK4:.0=0 -

The corresponding bit in the register at
Port Address 6C72H is ignored in the
comparison. This allows address ran-
ges of up to 32 bytes to be supported
(BLMSK4:0 would all be zeroes), as
well as unusual requirements such as
odd addresses only.

3LMSK4:0=1 -
The corresponding bit in the register at
Port Address 6C72H is compared with
that CPU address bit.

9.5 PROGRAMMABLE CS2 ADDRESS
REGISTER

Port Address 6472H - Read and Write

15 14113 12 | 11 [ 10 09 | 08

PC2 PCz2 PC2 PC2 PC2 PC2 PC2 PC2
A15  A14 A13 A12 ANl A10 A9 A8

07 | 06 |05 | 04 |03 |02 01 00

PC2 PC2 PC2 PC2 PC2 PC2 PC2 PGC2
A7 A6 A5 A4 A3 A2 Al AD

Signal Default
Name At RSTIN
Allsignals . . ... ... ....... 0
Bits 15:00 - PC2A15:00, Programmable Chip
Select 2 Address

PC2A15:00 determine the base address of
the /O device corresponding to Program-
mable Chip Select 2. The register at Port Ad-
dress 5C72H provides the enable for
Programmable Chip Select 2 and allows
selective masking of some of the address
bits.
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9.6 PROGRAMMABLE CS3 ADDRESS

REGISTER
Port Address 6C72H - Read and Write

Bits 15:00 - PC3A15:00, Programmable Chip
Select 3 Address

PC3A15:00 determine the base address of
the 1/0O device corresponding to the third
Programmable Chip Select. The register at

15 [ 14 l 3 ’ 12 } 1 ’ 10 I 09 ’ 08 Port Address 5C72H provides the enable for

PC3 PC3 PC3 PC3 PC3 PC3  PG3  PC3 Progr.ammable. Chip Select 3 and allows

A15 A4 A13 A12 A1l A0 A9 A8 selective masking of some of the address

bits.

07 | 06 | 05 | 04 [ 03 | 02 | 01 | 00

PC3 PC3 PC3 PC3 PC3 PC3 PC3 PC3

A7 A6 A5 A4 A3 A2 Al A0

Signal Default

Name At RSTIN

Allsignals . . ... .......... 0

126 RELEASED 11/30/93 79-840003-001 (Rev. C) w
(]

B 9718228 0019283 LTS M




DIAGNOSTIC MODE

wD8110/LV

10.0 DIAGNOSTIC MODE

Two testing modes are provided for board testing.
Three chip test modes are provided for chip test-

ing.
/O Pin Mapping Mode

The I/O Pin Mapping Mode provides the in-circuit
tester for evaluating the connectivity of the
WD8110/LV to the printed circuit board. Simul-
taneously asserting MASTER, MEMR, MEMW
when A3 is low, A2 is high and RSTIN is asserted,
causes the WD8110/LV to switch to 1/O Mapping
Mode. The WD8110/LV stays in this mode if
RSTIN is de-asserted while MASTER, MEMR and
MEMW are asserted. The WD8110/LV exits this
mode when RSTIN is asserted while either
MEMR, MEMW or MASTER is de-asserted, see
Section 16.0.

Full Tristate Mode

Simultaneously asserting MASTER, MEMR and
MEMW with A2 low and A3 high while RSTIN is
asserted, causes all the output pins of the
WD8110/LV to tristate and disables all the pullup
and pulldown resistors. The WD8110/LV stays in
this mode if RSTIN is de-asserted while
MASTER, MEMR and MEMW are asserted. The
outputs become active drivers when RSTIN is as-
serted with either MASTER, MEMR or MEMW de-
asserted. This allows the tester to test for
leakage current of the device.

Pullup and Pulldown Test Mode

Simultaneously asserting MASTER, MEMR,
MEMW with A2 and A3 high while RSTIN is as-
serted, causes all the output pins of the
WD8110/LV to become tristated and enables all
the pullup and pulldown resistors. The
WD8110/LV stays in this mode if RSTIN is de-
asserted while MASTER, MEMR and MEMW are
asserted. The outputs become active drivers
when RSTIN is asserted while either MASTER,
MEMR or MEMW is de-asserted. This allows the
tester to test the pullup and pulidown resistors of
the device.

VOH, VOL Test Mode

Simultaneously asserting MASTER, MEMR and
MEMW with A2 and A3 low, and SMIRDY, EADS,
and REFRESH high while RSTIN is asserted,

causes all bidirectional pins to become outputs.
The WD8110/LV stays in this mode if RSTIN is
de-asserted while MASTER, MEMR and MEMW
are asserted.

10.1 DIAGNOSTIC REGISTER
Port Address 9872H - Read and Write

15\14 1312 11 | 10 | 0o | 08

csc IBM | CLK_ REF_} AUT_| RSVD| CLK
1 0 | _2x | TST | MAS ’[ 20 sw
07 06 05|04 03|02 o100
LP | DS DIAG
Signal Default
Name At RSTIN
CSC(1:0) . . v v iv i 00
BM2X .. ... 0
CLK.TST ... ... ... .. .... 0
REF_MAS . ... .......... 0
AUT_A20 ... ... .. .. ..... 0
Bit09 . . ... ... None
CLKSW . ... ... ........ 0
LP ... None
DS ... 0
DIAG . ................ 0
Bits 15:14 - CSC(1:0), Core Strength Control
CscC1 0
0 O Full strength 3V drivers
0 1 Medium strength 3V drivers
1 0 lilegal
1 1 Low strength 3V drivers
Bit 13 - IBM_2X,
IBM_2X =0 -

IBM triple clock protocol is used for
speed change.

IBM_2X =1
IBM double clock protocol is used for
speed change.

Bit 12 - CLK_TST, Clock Test

Diagnostics for factory use only.
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Bit 11 - REF_MAS, Bus Master Refresh

Additional external logic may be required to
support the bus master initiated refresh.

REF_MAS =0 -
Does not support bus master initiated
refresh.

REF_MAS =1 -
Supports bus master initiated refresh.

Bit 10 - AUT_A20, Automatic Gate A20

Normally, the Altemate Gate A20 signal from
Port 092H is OR’ed with the 8042 Gate A20.

When the AUT_A20 bit is set, the Aliernate
Gate A20 control bit automatically changes
state to match the keyboard’'s Gate A20. Bit
1 (ALT_A20G) of Port 092H is set or reset
according to the way 8042 is programmed.
When the keyboard data port is read using
the D1 keyboard controller command, the
state of the Gate A20 status bit is replaced by
that of AUT_A20.

The state of the A20 gating signal is available
on PMC output 6 by reading Port 7072H (see
Table 8-1).

AUT_A20=0-
Normal Alternate Gate A20

AUT_A20=1-
Automatic Gate A20

Bit 09 - Reserved

Bit 08 - CLK_SW, Clock Switch

The short clock switch reset pulse width is 1
ps plus 16 CPUCLKs. The 80486 processor
requires a 1 ms clock switch. (See Section
4.2.3)
CLK_SW=0-

Short clock switch reset width.
CLK _SW=1-

1 ms clock switch reset width.

Bit 07 - LP, Low Power Mode

LP=0-

Low power features disabled.
[IP=1-

Low power features enabled.

Bit 06 - DS, Diagnostic Signal

DS represents the state of the diagnostic sig-
nal selected by DIAG.

Bits 05:00 - DIAG, Diagnostic Function/Speaker

Disable

DIAG selects the diagnostic function to be
performed. The DS bit represents the state
of the signal selected.

DIAG = 000000 - Diagnostic output disabled,
speaker normal.

DIAG = 000001 - Diagnostic output disabled,
speaker disabled. This is a method of disa-
bling the speaker without hardware gates.

DIAG = 000010:111111 - Reserved

10.2 DELAY LINE DIAGNOSTIC REGISTER
Port Address AO72H - Read and Write

15 14 |13 |12 |11 |10 [ 09 | 08

07 | 06 [ 05 [ 0a [ 03 [ 02 [ 01 | 00

LAT | DL DELAY

Signal Default
Name At RSTIN
Bits1508 . ... ........... None
LAT .. .. . 0

DL . ... ... ... . .. ... 0
DELAY . ... ............ None

Bit 07 - LAT, Latch Output Strength

The delay line count value (bits 05:00) is
used to control the output buffer strength

The output buffer strength is nomally ad-
justed every time the delay count changes.
LAT may be used to lock the buffer strength
at its present value.

LAT=0-
The output buffer strength is adjusted
when the delay count changes.

LAT=1-

The output buffer strength is locked at
its present value.
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Bit 06 - DL, Delay Freeze

The internal self tuning delay line normally is
updated by one delay element during every
refresh cycle. For test purposes, the delay
may be forced to stop generating calibration
cycles. When delay line updates are frozen,
the tester may write different delay line
counter values in bits 05:00.

DL=0-
Normal delay line operation

DL=1-
Freeze delay line

Bits 05:00 - DELAY, Delay Counter Value

The delay line counter value is used to con-
trol the output buffer strength.

This register may be written to when DL (bit
06) is set to one.

10.3 TEST ENABLE REGISTER

Port Address A872H - Bits 15:10 Read only
Bits 09:00 Read and Write

The test function bits 07:05 are for factory use only.

Bit 09 - IRQ9EN, IRQ9 Enable

IRQ9EN is used to mask IRR9 and ISR9 so
that the System Activity Monitor does not detect
these signals. This prevents vertical retrace
from being a source of activity for SAM.

IRQ9EN =0 -
Masking of IRRS and ISR9 enabled

IRQ9EN =1
Masking disabled

Bit 08 - TDL, Test Delay Line.

Bit 07 - OLD_HLDA,
Test bit for factory use only. Must be set to 0.
Bit 06 - BFC3,

DMA Register file test bit, for factory use only.
Must be set to 0.

Bit 05 - BISTS3,

DMA Register file test bit, for factory use only.
Must be set to 0.

Bits 04:03 - DRAM_DRYV, DRAM Driver Strength
The DRAM address driver strength may be ad-

justed for capacitive ioad. When adjusted proper-
ly, output overshoot and undershoot is minimized

while still meeting worst case DRAM timing. The
15 } 14 ‘ 13 [ 12 | 11 ‘ 10 | 09 | 08 DRAM RAS, CAS and address buffers also auto-
matically compensate for variations in tempera-
Version Reserved |IRQS_| TDL ture, voltage and manufacturing process.
EN DRAM_DRV
04 03
0 0- Full strength DRAM address
07 |06 | 05 04 [ 03] 02 | 01 | 00 drive, up to 450 pF.
0 1- Low strength DRAM address
OLD_| BFC | BIST | DRAM DRV | EN_ | RSVD| EN_ drive, up to 100 pF.
HLDA| 3 3 PLD LVL 1 0- Medium strength DRAM address
drive, up to 180 pF.
1 1- High strength DRAM address
Signal Default drive, up to 260 pF.
Name At RSTIN .
15,14, 11:00 . . . . .. ... 0 Bit 02 - EN_PLD, Enable Pulldown
13,12 . . . 1 EN PLD=0-

Bits 15:12 - VERSION NUMBER Pulldown resistors are not enabled.
0000 - Version A EN_PLD=1- .
0001 - Version B 40K to 100K internal pulldown resistors
0011 - Version C will be enabled during processor power

. down or full power down on processor
Bits 11:10 - Reserved address lines A23:00, and on processor
data lines D15:00.
Bit 01 - RSVD, Reserved
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Bit 00 - EN_LVL, Enable Level

The Interrupt Controller may be programmed to
support Level Sensitive Mode for diagnostic
adapters which may need to test this capability.
See Section 5.5.2.1.

EN_LVL=0-
Level Sensitive Interrupt Mode in the
8259 Interrupt Controller is not supported.
L_T (bit 3) at Port 020H has no effect.

EN_LVL=1-
Level Sensitive Interrupt Mode in the
8259 Interrupt Controller is supported.
L_T (BIT 3) at Port 020H now controls
the selection of edge-sensed or level-
sensed interrupts.

10.4 TEST STATUS REGISTER

Port Address DC72H - Read only
For factory use only.

15 14|18 | 12 [ 11 | 10 | 09 | 08

Delay Line Status
CAL MED SLOW

DLTe DLT5S DLT4 DLT3 DLT2

07 | 06 |05 | 04 | 03 [ 02 [ 01 [ 00
DLT1 DLRO| BF34 BF33 BF32 BF31 BF30 | BC
Signal Defauit
Name At RSTIN
Allsignals . . ... ... ....... None
Bit 15 - CAL, Calibration
CAL=0-

Internal delay line has not completed
initial calibration.
CAL=1-
Intemal delay line has completed initial
calibration.
Bits 14:13 - MED, SLOW, Medium and Slow

These bits provide information regarding the
output buffer strength.

DIAGNOSTIC MODE
MED SLOW

0 0  Output buffers are set to low
strength (fast WD8110/LV).

0 1 Invalid

1 0  Output buffers are set to
medium strength (medium
speed WD8110/LV).

1 1 Output buffers are set to full
strength (slow WD8110/LV).

Bits 12:06 - DLT6:DLTO,

These bits provide information about intemal
nodes and are for test purposes only. Their
state is dependent upon the test mode
selected and the speed of the WD8110/LV.

Bits 05:01 - BF34:BF30,

These bits provide information about internal
nodes and are for test purposes only. Their
state is dependent upon the test mode
selected and the speed of the WD8110/LV.

Bit 00 - BC

This bit provides information about intemal
nodes and is for test purposes only. Its state
is dependent upon the test mode selected
and the speed of the WD8110/LV.
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11.0 MISCELLANEOUS REGISTERS

This section describes the two General Purpose
registers and two Scratch Pad registers.

11.1  GENERAL PURPOSE IO EXPANSION
REGISTERS

In systems using a CPU with a built in numeric
processor, or where real estate constraints are
limited, support for a numeric processor by the
WD8110 is not required. For these systems, the
WD8110 provides the addition of up to 16 extra
general purpose inputs and outputs on the system
board by multiplexing the strobes GPREGWR
with NPBUSY and GPREGRD with EXBUSY on
pins 94 and 206.

GPREGWR and GPREGRD are similar to the AT
Bus write and read strobes qualified by a
programmable |/O location. Transfers using
GPREGWR or GPREGRD are 16-bits wide and
use 16-bit timing. GPREGRD should be con-
nected directly to the enable input of one or two
74X244 type devices, making it possible to read
status from the AT Bus SD15:0. GPREGWR
should be connected directly to the clock input of
one or two 74X374 type devices so that control
bits can be clocked in from the AT Bus SD15:0.

To support hibernation, the last value written using
GPREGWR is shadowed in the register at Port
Address 3872H.

11.1.1 General Purpose I/O Control Register
Port Address 9472H - Read and Write

This register provides the four byte address range
where the General Purpose Register will reside,
as well as two control bits for enabling the
General Purpose register and pullup resistors for
GPREGWR and GPREGRD.

15|14’13i12!11

10 | 09 | 08 |

General Purpose Register Address
GPR_ GPR_ GPR_ GPR_ GPR_ GPR_ GPR_ GPR_
A15 Al4 A13 A1z ANl A10 A9 A8

07 |06 [ 05 | 0a 03020100

General Purpose Register Address PR PR
GPR_ GPR_ GPR_ GPR_ GPR_ GPR_ GEN‘ Gpuﬁ
A7 A6 A5 A4 A3 A2

Signal Default
Name At RSTIN
Alsignals . . ... .......... 0

Bits 15:02 - GPR_A(15:2), General Purpose
Register /O Address

These bits provide the four byte address
range where GPREGWR and GPREGRD
will go active.

Bit 01 - GPR_EN, General Purpose Register
Enable

GPR_EN=0 -
GPREGWR and GPREGRD will not be
asserted.

GPR_EN=1-
GPREGWR and GPREGRD will be as-
serted for /O cycles where the /O ad-
dress matches that programmed in
GPR_A(15:2).

Bit 00 - GPR_PUR, General Purpose Register
Pullup Resistor

GPR_PUR =0 -
A high value pullup resistor is enabled
on pins 94 and 206 for GPREGWR and
GPREGRD .

GPR_PUR =1 -
The high value pullup resistors are not
enabled on pins 94 and 206 for
GPREGWR and GPREGRD .
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11.1.2 General Purpose VO Write Shadow
Register

Port Address 3872H - Read only

This register is used to support hibernation. The
last data written to external latches by
GPREGWR is written to this register also. This
data can be read back to assist in restoring the
state of the system before hibernation.

15 1413|1211 1009 ] 08|

General Purpose Register Write Data Shadow
GPW GPW GPW GPW GPW GPW GPW GPW
D15 D14 D13 D12 DNl D10 D9 D8

07 [ 06 [05 | 0a]03]02]01]00

General Purpose Register Write Data Shadow
GPW GPW GPW GPW GPW GPW GPW GPW

D7 D6 D55 D4 D3 D2 D1 Do
Signal Default
Name At RSTIN
Allsignals . ... ........... 0

Bits 15:00 - GPW_D(15:0), General Purpose
Register Write Data Shadow

The last data written to external latches by
GPREGWR.

11.2 SCRATCH PAD REGISTERS

The two Scratch Pad Registers provide a means
of communicating status or requests between
software routines. The primary intent is for com-
munication between the SMI handler code and
the routine that invokes it. The registers perform
no function other than to hold the last value writ-
ten to them.

Port Address C472H - Read and Write

15 14 [13 [ 12 11| 10 [ 09 | 08 |

Scratch Pad A
SPA_ SPA_ SPA_ SPA_ SPA_ SPA_ SPA_ SPA_
15 14 13 12 11 10 09 08

07 |06 |05 04 | 03|02 0100

Scraich Pad A
SPA_ SPA_ SPA_ SPA_ SPA_ SPA_ SPA_ SPA_
07 06 05 04 03 02 01 00

Signal Default
Name At RSTIN
Alisignals . . . ... ......... 0

Bits 15:00 - SPA(15:00), Scratch Pad A (15:00)

These bits contain the last value written to
them. They perform no other function.

Port Address CC72H - Read and Write

15 [ 14 [ 13 [ 12 [ 11 | 10 [ 09 | o8

Scratch Pad B
SPB SPB_ SPB_ SPB_ SPB_ SPB_ SPB_ SPB_
15 14 13 12 i 10 09 08

|07 | 06 |05 |04 03 02 0100

Scratch Pad B
SPB_ SPB_ SPB_ SPB_ SPB_ SPB_ SPB_ SPB_
o7 06 05 04 03 02 [l 00

Signal Default
Name At RSTIN
Allsignals . . .. ........... 0

Bits 15:00 - SPB(15:00), Scratch Pad B (15:00)

These bits contain the last value written to
them. They perform no other function.
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12.0 VIRUS PROTECTION

This section provides only an overview of the
benefits of Western Digital’s Immunizer feature
and is not intended to describe complete control
of the virus protection offered by the Immunizer.

12.1 INTRODUCTION

intel introduced the concept of System Management
Mode (SMM) and it is now offered by their latest
processors as well as AMD and Cyrix. SMM is
designed to aid the design of Power Managed
Laptop Systems. A System Management interrupt
(SMI) causes the complete state of the processor
to be saved in a reserved area of memory called
SMM-RAM. The processor can then be powered
off to save power and, upon receipt of a wakeup
command, the complete state of the processor is
restored and the system resumes operation
where it left off. The SMM-RAM is allocated out of
main memory and is inaccessible to application
programs. When an SMI occurs, the SMM-RAM
is mapped into some range of Real Mode address
space and the system begins executing out of
SMM-RAM. Typical sources of SMI interrupts are
the System Activity Monitors (SAM) offered by
Western Digital’s line of laptop System Controllers,
WD76C10A, WD7855, and for 32 bit systems, the
WD8110/LV.

10 Trapping - 10 Trapping is a feature of Western
Digital System Controllers that allows peripherals
to remain in the powered down state until they are
called into use. When an |0 is accessed, the
System Controller catches the 10 address and
data, powers up the device to be accessed and
completes the IO cycle. The WD8110/LV has
three programmable Chip Selects which use the
IO Trapping feature, as well as dedicated /O
traps for the ATA/IDE hard drive interface for virus
protection.

ATA/IDE Hard Disk Interface - This specification
defines the lO instructions for data transfers be-
tween the hard disk and the System Controller. The
Command Port is at 1F7H. The write commands
are: 30H, Write Sector; C5H, Write Multiple; and
E8H, Write Buffer.

12.2 BENEFITS OF THE IMMUNIZER

Immunizer can detect and protect against unknown
viruses and Trojan Horse afttacks. Scanners can
only find known viruses that have already attacked
other systems. Unlike Terminate and Stay Resident
(TSR) type solutions, Immunizer does not require
any resident memory. Some products are being
marketed that operate similar to Immunizer but
reside in conventional memory and therefore reduce
system resources. SMM-RAM is located at the very
top of Extended Memory and requires only 64K of
memory so that a system with 8M of memory is
virtually unimpacted. Also, these TSR solutions are
easily defeated and can be removed or disabled
without the users knowledge.

There is no performance degradation. Immunizer
determines protection violations in parallel with
the disk seek operations and no real time is re-
quired to detect virus attacks. Immunizer does
not require any additional hardware. Some disk
controller cards are being marketed that are
similar to the immunizer, but these solutions require
the user to purchase additional hardware and
dedicates a card slot to this new controller.

12.3 USING IMMUNIZER

When Immunizer is enabled it is completely
transparent until the system performs an 10 write
to the Integrated Drive Electronics (IDE) disk. IDE
disk writes are detected by the 10 Trapping facility
of the WD8110 System Controller. The following
commands to the IDE Control Port, IF7H causes
an SMI to occur; 30:33H, 3CH, 50H, C5:C6H,
CA:CBH, C7H and CD:CFH.

Once the SMI Interrupt has occurred, the CPU
switches to the SMM Mode. The Immunizer code,
located in SMM-RAM, compares the contents of
locations 1F4H (cylinder low), 1F3H (sector number)
and 1F2H (sector count) with Protected File Bit
Map. If the contents of IDE Registers indicate
that the current write command will cause data in
one of the protected clusters to be altered, an
Immunizer Alert is issued.
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DC ELECTRICAL SPECIFICATIONS

13.0 DC ELECTRICAL SPECIFICATIONS

This section provides the DC Operating Characteristics for the WD8110/LV. The parameters for the

WD8110LV at 3.3 volts are marked with an *.

13.1 MAXIMUM RATINGS

Supply Voltage (Vpp) with respect to Vss (ground)
Voltage on any pin with respect to Vss (ground)
Operating Temperature . .
Storage Temperature
Power Dissipation

NOTE

. Vop - Vss £7.0 Volis

. Vss -0.3 Volts to Vpp +0.3 Volts
. 0°C (32°F) to 70°C (158°F)

. -40°C (-40°F) to 125°C (257°F)
. 600 mW

Maximum limits indicate where permanent device damage occurs. Con-
tinuous operation at these limits is not intended and should be limited to
those conditions specified in the DC Operating Characteristics.

13.2 DC OPERATING CHARACTERISTICS

TA = 0°C (32°F) to 70°C (158°F)
VDDAT = +5V +.25V (5%) for WD8110
Vpp = +5V .25V (5%)

Vpp = 3.3V £..3V for WD8110LV

Values marked with an * are for 3.3 volt operations.

SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
liL Input Leakage +10 HA | Vin=.410 VpD
102 Tristate and Open Drain +10 mA | Vout=.4t0 Vpp
Output Leakage
VIH Input High Voltage 20 A
ViL Input Low Voltage .8 Vv
VIH RSTIN Input High Voltage | Voo v
-0.5
-0.3*
VIL RSTIN Input Low Voltage 05 A
0.3*
ICC Supply Current 200 mA | Inputs at 2.0V
140 mA | Inputs at 5.0V
Outputs Open,
CPUCLK =25 MHz
240 mA | Inputs at 2.0V
180 mA | Inputs at 5.0V
Outputs Open,
CPUCLK =33 MHz
ICCAT Supply Current 12 mA | Inputs at 2.0V
8 mA | Inputs at 5.0V
ICCSB | Typical Supply Current, 5 mA | Typical,
Power Down Mode for CPUCLK Off,
wD8s110/LV CLK14 = 32 KHz

TABLE 13-1. DC OPERATING CHARACTERISTICS
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DC ELECTRICAL SPECIFICATIONS wD8110/LV

FOR PINS WITH INTERNAL PULLUPS:

MASTER, IOCK, 10CS16, MEMCS16, ZEROWS, IOCHRDY, PDREF

SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
fIL Input Pullup Current -39 -130 UA Not suspend and resume mode
-13* -52*

TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)

M/AO, NPERR, NPBUSY, NPRST, CPURES, ADS, D/C, WR

SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
L Input Pullup Current -39 -130 HA | Not processor power down or
-13* -52* suspend mode

TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)

IOCHRDY, ZEROWS, 10CS16, MEMCS16, MASTER, PDREF, REFRESH, SBHE, IOR, IOW, MEMR,

MEMW
| sYmBoL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
L Input Pullup Current -39 -130 pA Not suspend mode
-13* -52*

TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)

FOR PINS WITH INTERNAL PULLDOWNS:

A31, A29, A(27:2), D(31:0)

SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
I Input Pulidown Current -39 -130 UA Processor power down or
-13* -52* suspend mode
TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
FOR OUTPUTS:

DACKEN, D(15:00), READY, CPURES, HOLDR, INTRQ, A(23:00), NMI, RAS(4:0), CAS(3:0), W/R,
CSEN, LOWMEG, A20GATE, KEN, FLUSH, SMI,

SYMBOL CHARACTERISTIC MIN | MAX | UNIT CONDITIONS

[ VOH | output High Voltage VoD -8 V | IOUT =-100 pA

, VOH | Output High Voltage 2.4 V | IOUT=-2mA/-1mA*
VOL | Output Low Voltage 4 V. |IOUT= 2mA/1.5mA*

TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
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wD&8110/LV DC ELECTRICAL SPECIFICATIONS

FOR OUTPUTS:
MXCTLZ2:0
SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
VOH Output High Voltage Voo -.8 Vv 10UT = -100 pA
VOH Output High Voltage 2.4 Vv IOUT = -3 mA/-2 mA*
VOL Output Low Voltage 4 Vv IOUT = 3mA/-2 mA*
TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
FOR OUTPUTS:
IOR, IOW, MEMR, MEMW, AEN, SYSCLK, BALE, LA20, SA0, SA1, SBHE
SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
VOH Output High Voltage 24 \ IQUT =-3mA/-2 mA*
VOL Output Low Voltage 5 A IOUT =24 mA/-12 mA*
TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
FOR OUTPUTS:
SD(15:0)

SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
VOH Output High Voltage 2.4 \Y IOUT =-3 mA/-2 mA*
VOL Output Low Voltage 5 \Y IOUT = 17 mA/-12 mA*

TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
FOR OUTPUTS:
REFRESH, IOCHRDY
SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
VOL Output Low Voltage .5 Vv IOUT =24 mA
TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)
FOR OUTPUTS:
RA(11:4), RA3A, RA3B, RA(2:0)
SYMBOL CHARACTERISTIC MIN MAX | UNIT CONDITIONS
VOH Output High Voltage 24 A IOUT = -35 mA/-14 mA*
VoL Output Low Voltage

0.5 \Y

IOUT = 35 mA/ 27 mA*
TABLE 13-1. DC OPERATING CHARACTERISTICS (Continued)

136

RELEASED 11/30/93 79-840003-001 (Rev. C) %

M 9718228 0019293 544 WA




AC OPERATING CHARACTERISTICS
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14.0 AC OPERATING CHARACTERISTICS

This section provides the AC Operating Charac-
teristics for the WD8110/LV. The AC Operating

Characteristics are divided into three major
categories: Memory Timing (Section 14.1), AT
Bus Timing (Section 14.2) and Processor Timing

(Section 14.3).

Table 14-1 lists the timing tables and figures, and
their section location.

NLAIVIB;EEH rfb?nl:al% TITLE SECTION

14-3 5 Volt WD8110/LV Timing 141
14+-1 33 MHz, 3-2-2-2 DRAM Read Cycle
1:‘:—6 Static Column Mode, 3-1-1-1 DRAM Read Cycle
14;7 Page Mis, DRAM Write Cycle
14t16 Static Column Mode, 4-2-2-2 Page Hit Cycle

14-4 CPU Initiated AT Bus Cycles 14.2.1
14-17 AT Bus I/O or Memory Read: 8-Bit, Default Timing
14?26 AT Bus I/0 or Memory Write: 16-Bit, Default Timing

14-5 DMA Cycles 142.2
14-27 Basic DMA Cycle, Default Timig
14-28 DMA Cycle, 8-Bit /0 to On-board Memory
14-29 DMA Cycle, On-board Memory to 8-Bit I/O

14-6 AT Bus Master Cycle 1423
14-30 AT Bus Master, Bus Acquisition/Release
14-31 AT Bus Master, Write to On-board Memory
14-32 AT Bus Master, Read from On-board Memory

14-7 AT Bus Refresh Cycle, Default Timing 14.2.4
14-33 AT Bus Refresh Cycle, Default Timing
14-34 Multiple Bus Master Write Cycle, Cache Invalidation
14-35 Multiple Bus Master Read Cycles, Interleave On

14-8 80386SX CPU Timing 14.3
14-36 CPURES And NPRST During Power Up - 2X CPU Mode
14?40 Latching BUSYCPU When An Error Occurs And Clearing It With A

Wirite To Port FO

14-9 WD8110/LV SMI Timing 14.3

14-41 IO Trap Cycle With 386DXLV ]
TABLE 14-1. TIMING FIGURE/TABLE NUMBERS
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SIGNAL LOAD |SIGNAL LOAD | SIGNAL LOAD
SMI 50 pF | REFRESH 200pF | SMIRDY 50 pF
KEN 50 pF | A20GATE 50 pF | MDEN 50 pF
CPURES 50 pF | NPRST 50pF | MDIR 50 pF
W/R 50 pF | NMI 50 pF | DRMWR 400 pF
MXCTL(2:0) 50 pF | DACKEN 50pF | CSEN 50 pF
LOWMEG 50 pF | SPKR 50pF | READY486 50 pF
HOLDR 50pF | INTRQ 50pF | BRDY486 50 pF
BUSYCPU 50pF | EPEREQ 50pF | BS16 50 pF
CPUCLK 70 pF | SYSCLK 75pF | ROMBA(18:16) | 50 pF
SD(15:0) 200 pF | D(15:00) 100pF | IOW 200 pF
LBCLK 50pF | MEMW 200pF |IOR 200 pF
LA20 200pF | MEMR 200 pF | AEN 200 pF
BALE 200 pF | SAO, SA1 200pF | RA(11:00) 450 pF
RAS(4:0) 150 pF | SBHE 200pF | EADS 50 pF
CAS0(3:0) 200pF | A31,A29 100 pF

CAS1(3:0) 200 pF | A(27:2) 100 pF

TABLE 14-2. SIGNAL LOADING
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14.1 MEMORY TIMING

This section provides the WD8110/LV 5 volt and
3.3 volt timing parameters.

MAX MAX
SYMBOL CHARACTERISTIC 25 MHz 33 MHz
T200 | CPU Address A(31:2) to DRAM Address RA(11:0)
@ 450 pF 33ns 28 ns
@ 350 pF 30 ns 25ns
@ 180 pF 26 ns 21ins
T201 CPUCLK edge to CAS falling edge
@ 75 pF 22 ns 17 ns
@150 pF 24 ns 19 ns
@ 200 pF 25ns 20 ns
T202 CPUCLK rising edge to Cas rising edge
@ 75 pF 23 ns 18 ns
@ 150 pF 25ns 20 ns
@ 200 pF 26 ns 21 ns
T203 CPU Data D31:1 to Parity
Data DP3:0 valid for 386 mode only 25ns 20 ns
T204 CPUCLK rising edge to RA3A, RA3B RAM address
@ 260 pF 33 ns 28 ns
@ 108 pF 29 ns 24 ns
@ 100 pF 27 ns 22 ns
T205 CPUCLK rising edge to RAS(4:0) falling edge
@ 150 pF 22ns 18 ns
@ 75 pF 20 ns 16 ns
T206 CPUCLK rising edge to DRMWR falling edge
@ 450 pF 29 ns 25ns
@ 350 pF 27 ns 23 ns
T207 CPUCLK rising edge to BRDY486 valid delay 23 ns 18 ns
% T208 CPUCLK rising edge to RDY486 valid time | 23ns 18 ns

TABLE 14-3. 5 VOLT AND 3.3 VOLT WD8110/LV TIMING
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T1 T2 T3 T4 T5 T6 T7 T8 T9 T1I0 T T12

CPUCLK M1 L] 1] |
=« T462 : : : : : ; 5 ; : :
ADS ~ | : ' ' :

—> «—T204 ! i : : i i E :

ma T Tmwem] T

RA3B BRI

B —— :

caso@o) | ¢\ | :

Gasieo [ e e

wm PR U
DATAG1:0) | | | WomDD | WoRDH® ]| Wombz | wompis | | |

Read CAS Pulse Width = 2 CLKs.
Fast Access Mode Read = 1.

FIGURE 14-1. 33 MHz, 3-2-2-2 DRAM READ CYCLE - INTERLEAVED

T1 T2 T3 T4 T5 T6 17 T8 T9 T10 T11 T2

CPUCLK I | l | | l I I |

. €142 . : , : : , : ' : , :
/Y3 ] A S A A A S S SR SN S S
e Ve P S S NN S SN NS N RN B

CUL I ST SRR SR DR T
LT201 > 4— : : : : : ; ; ; :
TN VS S N R R N A A
| Toor—w e+ ¢ ; : : : ; : ;

sovees L\ [ T\ W

DATA(31:0) | éwonoioj %womj:g X_éwoaoizx éWOR[';>3

Read CAS Pulse Width = 2 CLKs.
Fast Access Mode Read = 1.

FIGURE 14-2. STATIC COLUMN MODE, 3-2-2-2 DRAM READ CYCLE
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T T2 T3 T4 T5 T6 T7 T8 T9 T10 TH T12

CPUCLK l l

s\ T

T e el
IR S D D
201 <— —v <+ T202 : ' :

| ( '
' '

paTAGLO) | WORD 0 ! "WORD 1 ) :WORSZX "WoRD 3

Interleave off.
Read CAS Puise Width = 1 CLK.
Critical DRAM parameter access time from CAS.

FIGURE 14-3. PAGE MODE, 3-2-2-2 DRAM READ CYCLE - NON-INTERLEAVED

T1 T2 T3 T4 T5 T6 17 T8 9 TiI0 T11  T12

CPUCLK

ADS . ‘ , , !
i ! —» +—T204 5 f
RAO) 1} P i) L L
T2 —P  €— —% +—T202 : ' : ‘ ! !
CASm | 5 i 5 : ! TR T [
i | —b «—iT207 | : : E : E : ‘
sovess L .

s

DATA(G1:0) | B! \):VORDQ [ wdﬁmi X wdaoz; | wq:RDSé

Interleave off.
Read CAS Pulse Width = 2 CLKs.
Fast Access Mode Read = 1.

FIGURE 14-4. PAGE MODE, 3-3-3-3 DRAM READ CYCLE - NON-INTERLEAVED
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T+ T2 T3 T4 T5 T6 T7 T8 T9 TI0 T Ti2
CPUCLK [ | | | | | [ ] | [ | | l | | |
s L\
RA(11:0) R
___ =R
RASM : ! ! ! ! ! ! :
o ; ; ; T?m——bg 4—5 ——V: 4+—T202 ;
CAS0(3:0) ! ! , 5 ; ; ; ! : ; ! : !
! : ! ! ' ! \_— <—TR07 ! : | !
BRDY486 ! | E E : L A A\
Interleave off.
RAS Precharge = 2 CLKs.
CAS Pulse Width = 2 CLKs.
FIGURE 14-5. PAGE MISS, 8-3-3-3 DRAM READ CYCLE
T T2 T3 T4 T5 T6 17 T8 T9
CPUCLK
ADS | \ : / oo ' : : : : : :
T mese 2 b
RAGTO) | Y 1000 0 : !
! %  4—T201, : Te02 —», 44— | : '
I D D D
BrDvass | ! ! \ ! : ! L : :
| : : ; : ; ; : : :
D(31:0) WORDO x 1 m 2 1 x WORD 3
Read CAS Pulse Width =1 CLK.  + 5 5 : 7 ' :
Fast Access Mode Read = 1.
CPUCLK speed 16 MHz, 20 MHz.
Critical DRAM Parameter . Column Address Access T ime.
FIGURE 14-6. STATIC COLUMN MODE, 3-1-1-1 DRAM READ CYCLE
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CAS Pulse Width.

FIGURE 14-8. PAGE HIT, DRAM WRITE CYCLE, 0 WAIT STATE
RELEASED 11/30/93
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Critical time parameter, DRAM
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WD8110/LV
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CPUCLK
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A
Fast Write Mode

FIGURE 14-9. PAGE HIT, DRAM WRITE CYCLE, 1 WAIT STATE
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crvo [ L[ L[ L L[ L |
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CAS Pulse Width = 1 CPUCLK

FIGURE 14-10. PAGE MISS, BANK MISS, DRAM WRITE CYCLE 6 CLOCKS
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WD8110/LV
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wD8110/LV
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wD8110/LV
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CPUCLK
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FIGURE 14-14. PAGE MISS, 7-2-2-2 DRAM READ CYCLE
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AC OPERATING CHARACTERISTICS

14.2 AT BUS TIMING

The AT Bus timing is divided into six major

categories:

1. CPU initiated AT Bus cycles.
2. Entering the AT Bus.

3. Exiting the AT Bus.

4. DMAcycles.

14.2.1 CPU Initiated AT Bus Cycles

5. AT Bus Master cycles.
6. AT Bus Refresh cycle.

Some figures in this section are included only to
show the sequence of the signals during certain
operations. In these figures, no timing
parameters are provided.

TEST
SYMBOL CHARACTERISTIC MIN | MAX |UNITS CONDITIONS
TOO SYSCLK Cycle Time 100 ns
TO1 SYSCLK fall to BALE rise 12 ns
TO2 SYSCLK rise to BALE fall 9 ns
TO3 SYSCLK fall to MEMR fall 9 ns | 8-bit cycle
T04 SYSCLK rise to MEMR rise 6 ns
TO5 SYSCLK fall to |OR fall 10 ns
TO6 SYSCLK rise to IOR rise 7 ns
T17 MEMCS16 setup time to 25 ns
SYSCLK rise ns
T18 MEMCS16 hold time from 0 ns
SYSCLK rise ns
T19 I0CS16 setup time to 23 ns
SYSCLK fall
T20 10CS16 hold time from 0 ns | 8-bit cycle
SYSCLK fall
T21 IOCHRDY setup time to 22 ns
SYSCLK rise
T22 IOCHRDY hold time from 0 ns
SYSCLK rise
T23 ZEROWS setup time to 24 ns
SYSCLK fall
T24 ZEROWS hold time from 0 ns
SYSCLK fall
T25 AT Bus data setup time to 22 ns
SYSCLK rise
T26 AT Bus data hold time from 0 ns
SYSCLK rise 9
T27 SYSCLK fall to MEMW fall 5 ns
T28 SYSCLK rise to MEMW rise 10 ns
T29 SYSCLK fall to @fall 8 ns
T30 SYSCLK rise to IOW rise ns

TABLE 14-4. CPU INITIATED AT BUS CYCLES
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: TEST
SYMBOL CHARACTERISTIC MIN | MAX |UNITS ; CONDITIONS
T36 SYSCLK fall to SAQ rise 16 ns | Word to byte conversion cycle
T37 SYSCLK rise to MEMR fall 6 ns | 16-bit cycle
T38 I0OCS16 hold time from 0 ns | 16-bit cycle
SYSCLK rise 5
T39 SYSCLK high time | 4 0] ns | (TOQ + 2) plus number given

TABLE 14-4. CPU INITIATED AT BUS CYCLES (Continued)
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ATBUS I Ts } Te ] Tw ] Tw ‘ Tw | Tw | Ti | Ti l

CLOCK

INTERNAL — T00 —i 5 —
[ J
I

SYSCLK Y A

To1 | -T2
BALE [ 1]

— |-TO03,T05 - [ T04,T06

LA I, ST

MEMCS16 | [ | | ]
NOTE 1 —+ T8 — ~T20 I | '

I0CS16 ! | i |

NOTE 2 FiR

IOCHRDY | ( | ]
— T23 — T24 B
—— T25 ——
SD0-8D7 | T

| T26 —
SD8-SD15 { S
NOTE 3

MEMR, IOR

]

LA17-LA23
] VALID

SA0-SA19

NOTE 4

NOTE 1: MEMCS16 is sampled only during memory cycles.
NOTE 2: I0CS 16 is sampled only during I/O cycles.
NOTE 3: SD8 - 15 are driven by the data swapper only when SAQis high.

NOTE 4: TimingforLA17 - 23 and SA0- 19is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-17. AT BUS O OR MEMORY READ: 8-BIT, DEFAULT TIMING
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ATBUS | Ts | Te | Tw | Tw | T | T |
CLOCK i !
INTERNAL

SYSCLK 1 RSN N

BALE

MEMR, IOR | |

MEMCS16 | B |
NOTE 1 T

I0CS16 i |
NOTE 2 i

IOCHRDY | B
NOTES

ZEROWS | I N |

SDO-SD7 % [ omareom ]

SD8-SD15 { A
NOTE 3

LA17-LAZ3 VALID

SA0-SA19
NOTE4

NOTE 1: MEMCS16is sampled only during memory cycles.
NOTE2: IOCS16is sampled only during /O cycles.
NOTE 3: SD8 - 15 are driven by the data swapperonly when SAQis high.

NOTE 4: Timing forLA17 -23and SAO- 19is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

NOTES: IOCHRDY overrides ZEROWS only during the first cycle of a word to byte conversion.

FIGURE 14-18. AT BUS I/0 OR MEMORY READ: 8-BIT, ZEROWS ASSERTED
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ATBUS
—

|

1

|

|

BALE | (‘?}

MEMR, IOR |

MEMCS16 | | '
NOTE 1 | 1 |

I0CS16 E E

NOTE 2 - ;

IOCHRDY | B | - ]

ZEROWS l
SD0-SD7 L v
SD8-SD15 | el

NOTE 3

SA0-SA19
NOTE 4

NOTE 1: MEMCS16 is sampled only during memory cycles.
NOTE 2:10CS16is sampled only during /O cycles.
NOTE 3: SD8- 15 are driven by data swapper only when SAQis high.

NOTE 4: Timing for LA17 - 23 and SAO - 19is dependent onregister settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-19. AT BUS I/0 OR MEMORY READ: 8-BIT, EXTRA WAIT STATE ADDED
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ATBUS | Tw Tw | L Tw | T

%Sﬁﬁﬁﬁffgw[mjffMIL
syscik |\ {mf B R R

BALE | T

[ I S
T
/4344

@

—

w

(=]

L 4 127,729
MEMW, IOW i

MEMCS16 | R
NOTE 1 1 1 1

I0CS16 I

NOTE 2 ‘ , |
IOCHRDY | B —

ZEROWS |
$D0-SD7 —— | | DATA FROM BUFFER —
SD8-SD15 ——v—{ ] DRIVEN BY BUFFER 7777&}——

LA17-LA23
SAo-'?,oATég |__‘;, o o VALID ’

NOTE 1: MEMCS16 is sampled only during memory cycles.

NOTE 2: I0CS16 is sampled only during I/O cycles.

NOTE 3: Timing for LA17 - 23 and SAO - 19 is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-20. AT BUS 1/0 OR MEMORY WRITE: 8-BIT, EVEN BYTE, DEFAULT TIMING
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argus | L Te | Tw | Tw | Tw | Tw | T | T |

CLOCK

INTERNAL

syseek ¥\ [ /U LS
BALE 1 |

MEMW, IOW

MEMCS16 |
NOTE 1 | ! 0 ! ! i

I0CS16 [ | |
NOTE 2 I T T

IOCHRDY | | | |

ZEROWS ] i ;
SD0-SD7 { DATA FROM SWAPPER e

Spg-sD15 ——H | DATA FROM BUFFER ———

LA17-LA23 | | VALID | |
SA0-SA19
NOTE 3

NOTE 1: MEMCS16 is sampled only during memory cycles.
NOTE 2: 10CS16 is sampled only during I/O cycles.

NOTE 3: ﬂmin%for LA17 - 23 and SAQ - 19 is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-21. AT BUS O OR MEMORY WRITE: 8-BIT, ODD BYTE, DEFAULT TIMING
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ATBUS | Ts | Tc TwiTw|Tw|Tw\TstTc Tw ! Tw Tw | Tw | Ti
wreaae LT DT LT U gy L
SEC N S WA WAL WA AW W AW AL W (A N
MEMR, IOR | | iR ? I
| — T36 i
wig L , ; ' , -0
MEMCS16 | [ [ 1 |
NOTE 1 : T ! L
CT N R — [ —
IOCHRDY | ] | |
ZEROWS ! | il ]
sD0-507 ————| [ I
5D8-SD15 | [
LA17-LA23
SA1-5A19 L VALID ]
NOTE 3
NOTE 1: MEMCS16 is sampled only during memory cycles.
NOTE 2: 10CS16 is sampled only during I/O cycles.
NOTE 3: Timing for LA17 - 23 and SAO - 19 is dependent on register settings and may be
asynchronus. Minimum valid windows are shown for reference.

FIGURE 14-22. AT BUS /O OR MEMORY READ: 8-BIT, WORD TO BYTE CONVERSION,
DEFAULT TIMING
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ATBUS | Ts | Tc | Tw| Tw| Tw| Tw| Ts | Tc | Tw| Tw| Tw | Tw | Ti

CLOCK

INTERNAL

e A AVAVAVANATARRSAVAVAS AW A
BALE ]

MEMW, I0W 1 | | [
NOSTég [—] | | 3 U

MEMCS 16 L |1 | |

oCs16 u | 1 | T
I 1

NOTE 2
IOCHRDY

ZEROWS | | !

SD0-8D7 — | DATA FROM BUFFER | DATA FROM SWAPPER H

sp8-sp15s — | DATA FROM BUFFER -

Lé)\zjgﬁﬁg | | VALID |
NOTE 3

NOTE 1: MEMCS16 is sampled only during memory cycles.

NOTE 2: 10CS16 is sampled only during I/O cycles.

NOTE 3: Timing for LA17 - 23 and SAO - SA19 is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-23. AT BUS 'O OR MEMORY WRITE: 8-BIT, WORD TO BYTE CONVERSION,
DEFAULT TIMING
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—— I/OREAD CYCLE —— - MEMORY READ CYCLE ——
ATBUS Ts 1 Te I Tw ‘ Ti Ts | Te | Tw ; Ti

|
wemae L L LT UL L L L LT
SCT SN SN W A T U U B S
BALE T
IOR |

MEMR |

v
1
'
1
I
:
v
|

MEMCS16 | | | |
—T38 ! .

.

10CS16 |

IOCHRDY | |

ZEROWS | |

SD0-SD15 VALID ‘ vaup |

LA17-LA23 ’ | VALID [ i VALID | ]
SAQ-SA19
NOTE

NOTE: Timing for LA17 - 23 and SAO - 19 is dependent on register settings and may be
asychronous. Minimum valid windows are shown for reference.

FIGURE 14-24. AT BUS YO OR MEMORY READ: 16-BIT, DEFAULT TIMING
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MEMORY READ {—— /0 OR MEMORY READ CYCLE ——r
ATBUS Ts | Tc Ti Ts | Tc | Tw | Tw T
CLOCK
INTERNAL
syscek | V[ )

|
:
:

BALE

MEMR | L+J I

NOTE 1

)

—

& AN ol I
_—

—

|

|

'—

1
-
]

NOTE 1
MEMCS16 | | L
NOTE 2 i ! T ! |

I0CS16 | | |
NOTE 2 I |

IOCHRDY | 1 f

ZEROWS | 1

$D0-8D15 ———————{ _[vAuo |

LA17-LA23 | - | VALID | , VALID |
SA0-SA19

NOTE 3
NOTE 1: MEMR and IOR will not be asserted simultaneously.
NOTE 2: MEMCS16 is sampled only during memory cycles. I0CS16 is sampled only during /O
cycles.
NOTE 3: Timing for LA17 - 23 and SAO - 19 is dependent on register settings and may be
asynchronous. Minimum valid windows are shown for reference.

FIGURE 14-25. AT BUS VO OR MEMORY READ: 16-BIT, 0OWS ASSERTED AND EXTRA
WAIT STATE ADDED
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wD8110/LV
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FIGURE 14-26. AT BUS IO OR MEMORY WRITE: 16-BIT, DEFAULT TIMING
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14.2.2 DMA Cycles

Basic default timing is covered first, followed by
8-bit I/O to onboard memory, then onboard
memory to 8-bit I/O.

TEST
SYMBOL CHARACTERISTIC MIN | MAX {UNITS CONDITIONS

T51 SYSCLK rise to BALE valid high 15 ns
T52 SYSCLK rise to AEN valid high 15 ns
T53 SYSCLK rise to Address driven 0 ns
T54 SYSCLK rise to Address valid 60 ns
T55 Address hold from SYSCLK rise 0 ns
T56 SYSCLK rise to LA20 valid 49 ns
T57 LA20 hold from SYSCLK rise 0 ns
T58 SYSCLK rise to SAQ valid 40 ns
T59 SAOQ hold from SYSCLK rise 0 ns
T60 SYSCLK rise to BHE driven 0 ns
T61 SYSCLK rise to BHE valid 36 ns
T62 BHE hold from SYSCLK rise 0 ns
T63 SYSCLK fall to MXCTL valid 2 ns
T64 SYSCLK rise to DACKEN rise 28 ns
T65 SYSCLK rise to DACKEN fall 31 ns
T66 SYSCLK rise to CSEN fall 32 ns
T67 SYSCLK rise to CSEN rise 33 ns
T68 IOCHRDY setup to SYSCLKrise| 12 ns
T69 IOCHRDY hold from SYSCLK rise 0 ns
T70 SYSCLK rise to IOR fall 28 ns
T71 SYSCLK rise to IOR rise 35 ns
T72 SYSCLK rise to MEMW fall 47 ns
T73 SYSCLK rise to MEMW rise 35 ns
T82 SYSCLK rise to IOW fall 53 ns
T83 SYSCLK rise to IOW rise 37 ns
T84 SYSCLK rise to MEMR fall 17 ns
T85 SYSCLK rise to MEMR rise 38 ns
T100 MEMW fall to RASn fall 27 ns
T101 MEMW rise to RASh rise 29 ns
T102 MEMW fall to CASn fall 108 ns
T103 MEMW rise to CASn rise 30 ns
T105 MEMW fall to RA(11:00) valid 100 ns
T107 MEMW fall to DRMWR low 29 ns
T108 MEMW rise to DRMWR high 10 ns

TABLE 14-5. DMA CYCLES

164 RELEASED 11/30/93 79-840003-001 (Rev. C) ﬁ

B 9718228 0019321 239 M




AC OPERATING CHARACTERISTICS wD8110/LV

TEST
SYMBOL CHARACTERISTIC MIN | MAX [UNITS CONDITIONS
T120 MEMR fall to RASn fall 28 ns
T121 MEMR rise to RAS rise 29 ns
T122 MEMR fall to CASn fall 110 ns
T123 MEMR rise to CAS rise 31 ns
T125 MEMR fall to RA(10:00) valid 100 ns
T305 D(15:00) setup to MEMR rise 18 ns

TABLE 14-5. DMA CYCLES (Continued)
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T0 | T | T2 | T8 | T4 | W | T5 | TOo |
SYSCLK B
DMAGLK |
oo N I R L L
BALE § ‘
NOTE1 3 :
AEN | ‘
NOTE 1 | lm_j
i - b T55
A23-A21, VALID :
A19-A1 1 7 T T T ]
N S N NN N N N - -
LA20 VALID [ ]
AR DU N = I
SAO VALID ]
_ IR ™
BHE VALID :
MXCTL VALID 3
— |- T65
DACKEN
, < | 766 - 7167
CSEN ' "_
NOTE2 ’
68 4 = 1 | Te9
IOCHRDY ] ! |
ioR | I
MEMW l
NOTE 1: BALE and AEN may be asynchronous. Minimum valid time is shown. DMA Channels
0, 1, 2 and 3 will have two additional SYSCLK periods of valid time as shown by the
altemnate shaded region.
NOTE 2: CSEN is used to generate the terminal count signal and pulses low only during the last
transfer in a block.

FIGURE 14-27. BASIC DMA CYCLE, DEFAULT TIMING
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FIGURE 14-28. DMA CYCLE, 8-BIT VO TO ON-BOARD MEMORY
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FIGURE 14-29. DMA CYCLE, ON-BOARD MEMORY TO 8-BIT /0
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14.2.3 AT Bus Master * Bus acquisition and release
The AT Bus master timing is covered in the follow- * Writing to the onboard memory
ing sequence: * Reading from the onboard memory
‘ TEST
|
SYMBOL CHARACTERISTIC MIN | MAX UNITS CONDITIONS
T51 SYSCLK rise to BALE valid high 15 ns
T52 SYSCLK rise to AEN valid high 15 ns
T53 SYSCLK rise to Address driven 0 ns
T55 Address hold from SYSCLK rise ] ns
T63 SYSCLK fall to MXCTL valid 2 ns
T64 SYSCLK rise to DACKEN rise 28 ns
T65 SYSCLK rise to DACKEN fall 31 | ns
T150 MASTER fall to AEN fall 30 ns
T151 MASTER rise to AEN rise 30 ns
T152 MASTER fali to A(23:21), A(19:01) float 30 ns
T153 MASTER rise to A(23:21), A(19:01) driven 15 ns
T154 MASTER fall to LA20 float 23 ns
T155 MASTER rise to LA20 driven 10 ns
T156 MASTER fall to SAO float 24 ns
T157 MASTER rise to SAO driven 10 ns
T159 MASTER rise to BHE driven 10 ns
T160 MASTER fall to CSEN fall 32 ns
T161 MASTER rise to CSEN rise 35 ns
T162 MASTER fall to MEMR float 24 ns
T163 MASTER rise to MEMR driven 10 ns
T164 MASTER fall to MEMW, IOR, IOW, float 23 ns
T165 MASTER rise to MEMW, 10R, IOW driven 10 ns
T166 A(23:21), A(19:01) setup to MEMR, MEMW | 45 ns
T167 LA20 setup to MEMR, MEMW 50 ns
T168 BHE setup to MEMR, MEMW 0 ns
T169 SAO0 setup to MEMR, MEMW 0 ns
T170 A(23:21), A(19:01) hold from MEMR, MEMW | 15 ns
T171 LA20 hold from MEMR, MEMW 15 ns
Ti72 | BHE hold from MEMR, MEMW 15 ' ns
T173 SAO0 hold from MEMR, MEMW 15 ' ons
T174 SAOQ in to AO out delay 45 ns |

TABLE 14-6. AT BUS MASTER CYCLE
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SYMBOL CHARACTERISTIC MIN | MAX |UNITS TEST
CONDITIONS
T190 MEMR, MEMW fall to RASn fall 83 ns
T191 MEMR, MEMW rise to RASn rise 33 ns
T192 MEMR, MEMW fall to CASn fall 126 ns
T193 MEMR, MEMW rise to CASn rise 33 ns
T194 MEMR, MEMW fall to RA(10:00) column 120 ns
address valid
T196 MEMR, MEMW fall to RA(10:00) row 42 ns
address valid
T197 RA(10:00) column address hold from 5 ns
MEMR, MEMW rise
T300 MEMW fall to DRMWR fall 33 ns
T301% MEMW rise to DRMWR rise 10 ns
T305 D(31:00) setup to MEMR rise 18 ns
TABLE 14-6. AT BUS MASTER CYCLE (Continued)
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NOTE: The shaded regions of BALE and AEN show a possible asynchonous relationship.
Minimum valid time is shown. DMA channels 0, 1, 2 and 3 will have two additional
SYSCLK periods of valid HI time as shown by the alternate shading.

FIGURE 14-30. AT BUS MASTER, BUS ACQUISITION/RELEASE
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FIGURE 14-31. AT BUS MASTER, WRITE TO ON-BOARD MEMORY
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FIGURE 14-32. AT BUS MASTER, READ FROM ON-BOARD MEMORY
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14.2.4 AT Bus Refresh

TEST
SYMBOL CHARACTERISTIC MIN | MAX |UNITS CONDITIONS
T320 REFRESH low before SYSCLK rise 4 ns | REFRESH setup is number
given plus (T00 x 0.25)

T321 SYSCLK fall to REFRESH rise 16 ns

T325 SYSCLK rise to A(31:2) valid 35 ns

T326 SYSCLK fall to A(31:2) invalid 2

T329 SYSCLK rise to LA20 valid 30 ns

T330 SYSCLK fall to LA20 invalid 2 ns

T331 SYSCLK rise to SAQ valid 30 ns

T332 SYSCLK fall to SA0 invalid 2 ns

T333 SYSCLK rise to MEMR low 8 ns

T334 SYSCLK rise to MEMR high 7 ns

T335 IOCHRDY setup to SYSCLK rise 23 ns

T336 IOCHRDY hold time from SYSCLK 0 ns

rise

TABLE 14-7. AT BUS REFRESH CYCLE, DEFAULT TIMING

ATBUS CLOCK
INTERNAL

SYSCLK

REFRESH
NOTE

ADDR

LA20

SA0

MEMR

IOCHRDY

NOTE: REFRESH rises 1/2 SYSCLK period later (dashed line) if there is a pending hold cycle
(DMA, local access).

FIGURE 14-33. AT BUS REFRESH CYCLE, DEFAULT TIMING

174 RELEASED 11/30/93 79-840003-001 (Rev. C) ?é

B 9718228 0019331 148 MM




AC OPERATING CHARACTERISTICS wDs8s110/LV

MEMW Y W U W B |
RA10 | I I

RA3B /

P}
promeec]
Fomeac]
s
S
|
SN
L

CAS0(3:0)

e
1|

J
CAS1(3:0)
. Y WY e VO e WY B

RAS2

RAS3

RAS4

DRMWR \

EADS

sA2 \ A / \J \
sae ) [
MASTER \ [

FIGURE 14-34. MULTIPLE BUS MASTER WRITE CYCLE, CACHE INVALIDATION
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wD8110/LV

AC OPERATING CHARACTERISTICS

MEMR

RA11:0 \

i 1

RA3B

CASO0(3:0)

CAS1(3:0)

RASO

RAS1

RAS2

RAS3

RAS4

DRMWR

EADS

SA2 \ /
MASTER \

HOLDA

FIGURE 14-35. MULTIPLE BUS MASTER READ CYCLES, INTERLEAVE ON
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AC OPERATING CHARACTERISTICS wD8110/LV

143 PROCESSOR TIMING

This section covers the 5 volt and 3.3 volt
WD8110/LV timing parameters for the 80486

CPU.
SYMBOL CHARACTERISTICS 25 Mz 33 Mz
MIN | MAX | MIN | MAX [UNITS
T451 CPUCLK rise to CPURES rise delay 17 15 ns
T452 CPUCLK rise to CPURES fall delay 11 9 ns
T453 CPUCLK rise to NPRST rise delay 17 15 ns
T454 CPUCLK rise to NPRST fall delay 11 9 ns
T455 RDYIN setup time to CPUCLK rise 12 9 ns
T456 PCHK486 setup time to CPUCLK rise 12 8 ns
T457 BLAST setup time to CPUCLK rise 12 9 ns
T462 ADS setup time to CPUCLK rise 21 14 ns
T463 ADS hold time from CPUCLK rise 3 3 ns
T464 W/R setup time to CPUCLK rise 21 14 ns
T465 | W/R hold time from CPUCLK rise 3 3 ns
T466 | D/C setup time to CPUCLK rise 21 14 ns
T467 | D/C hold time from CPUCLK rise 3 3 ns
T468 M/AO setup time to CPUCLK rise 21 14 ns
T469 M/IO hold time from CPUCLK rise 3 3 ns
T472 HOLDA setup time to CPUCLK rise 21
T473 HOLDA hold time from CPUCLK rise 3
T474 HOLDR valid delay from CPUCLK rise 25 20
T477 D(31:00) setup time to CPUCLK rise ]
| T478 | D(31:00) hold time from CPUCLK rise ‘
T479 A(31:2), BE(3:0) setup time to CPUCLK fall 15 10 ns
in T2 state
T480 LDS32 setup time with CPUCLK rise in T2 15 10 ns
state
TABLE 14-8. CPU TIMING
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wD8110/LV AC OPERATING CHARACTERISTICS

2 @l @2
CPUCLK | ] ! | | [ | | I | I | | l ‘ | | ]
RSTIN — | | | E :/ : : E i i : : : :
: I i , E b E L% 4ITas2 :
CPURES | —» [€=T4a51 | : T : : : \ : : ;
west | T L
2X CPU Mode, CPUCLK defaults to BCLK2.
FIGURE 14-36. CPURES AND NPRST DURING POWER UP - 2X CPU MODE
CPUCLK | ] I l | | I | |
RSTIN ~ | 5 : : SR
! : : o= 4+—-T452
cPURES | ! femmr L L
1X CPU, CPUCLK defaults to OSCIN.
FIGURE 14-37. CPURES AND NPRST DURING POWER UP - 1X CPU MODE
1 )
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AC OPERATING CHARACTERISTICS wpDs110/LV

Keyboard Controller Initiated Reset
o1 @2

(¢

— i
KBD_RST \ /

s » s————— 17 CPUCLK —————

NOTE 1 )
CPURES T451“ — |<— — ’(— T452
3} j

Hot-Reset by setting bit 0 of port 92 to 1

@1 o2
CPUCLK I I [ I l I ] l S} I I
J— (« I
1OW \ f ) )
-

> at——— 128 CPUCLK —»-«—— 17 CPUCLK —————> NOTE 3

NOTE 2 )
CPURES T451 —== J«—‘ - l<— T4s2
« «
o

»

Shut-down initiated Reset

®1 ®2 (28 o2 ©1 o2 2

CPUCLK l I l | l | I l
I
— D}
W/R l
-«—————————— 17 CPUCLK ————

« NOTE 3

22
CPURES T451 — !‘— - l(—* T452

NOTE 1: This time can be as long as 8 MXCTL ciocks (~4 SYSCLK) plus 2 CPUCLKs for synchronization.
NOTE 2: 1 SYSCLK, plus 2 CPUCLKs for synchronization.

NOTE 3: CPURES is de-asserted at the beginning of phase 1 to maintain the phase relationship with the 80386SX.

FIGURE 14-38. PROCESSOR RESET (CPURES) INITIATED BY SOURCES OTHER
THAN POWER UP RESET

-7, 7] 79-840003-001 (Rev. C) RELEASED 11/30/93 179

B 9714226 0019336 7T M




wD8110/LV AC OPERATING CHARACTERISTICS

T1 T2 T3 T4

CPUCLK
> 4 T482 E
ADS,SMIADS | | [ !
e Y e 7 !
M/IO, D/C, W/R L
— 4—T479 |

A31:2, BE3:0 Ll

LDS32 . —"\ 54-"‘T480

HOLDA —TP»| —T4j2
X ‘ L cc
BLAST E E o ﬂ—us?
PCHK486 5 P TP 456
| : ' e—T477
D31:0, DP3:0 ! | E X | |
RDYIN | | | T

FIGURE 14-39. BUSYCPU ASSERTION DURING COPROCESSOR ACCESS
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AC OPERATING CHARACTERISTICS wD8110/LV

IOW at Port FO \ /
NPBUSY \ cc /
)Y

NPERR \

EXBUSY \@® @

NOTE 1: EXBUSY is latched by the falling edge of the NPERR from coprocessor when NPBUSY is low.

N

o~

~

~

\
I

NOTE 2: EXBUSY stays latched until cleared by IOW at FO port.
NOTE 3: EXBUSY is used with external glue logic to 386 CPU for AT compatible error handling.

FIGURE 14-40. LATCHING BUSYCPU WHEN AN ERROR OCCURS
AND CLEARING IT WITH A WRITE TO PORT FO
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wD8110/LV

AC OPERATING CHARACTERISTICS

SYMBOL CHARACTERISTIC MIN | MAX | UNIT
T350 | SMIADS setup time to CPUCLK rise 10 ns
T351 CPUCLK rise to SMI low output delay 25 ns
T352 | CPUCLK rise to NA output delay 15 ns
T353 | CPUCLK rise to SMIRDY output delay 18 ns

TABLE 14-9. WD8110/LV SMI TIMING

!(— 1/0 TRAP CYCLE *)‘

l<—~ SMI CPU STATE SAVE ———3»

ADS

SMIADS

e M
|

READY .
LR
" . — <«— T353
1F 1F
SMIRDY
NOTES:
[1] Bits NACt and NACO in Register 7C72H are set
to 11 to allow pipelining and 1/O traps.
2] The WD8110/LV floats SMI here, but the Am386DXLV
continues to drive it low.
FIGURE 14-41. 1/0 TRAP CYCLE WITH AM386DXLV
182 RELEASED 11/30/93
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AC OPERATING CHARACTERISTICS

wD8110/LV

144 CLOCKTIMING

l‘ CLOCK | VOL | VOH T™H TL i T TF TR
{
CPUCLK, 05 Voo - 11 ns. min. 11 ns. min. ; 3 ns. max. | 3 ns. max.
LBCLK 5
SYSCLK | T+2-4 ns. min. 100 ns. min.
TABLE 14-10. OUTPUT CLOCK TIMING FOR 1X33 MHz
CLOCK | VOL | VOH TH TL T TF TR
CPUCLK, 0.5 Voo - 6 ns. min. 6 ns. min. 3 ns. max. | 3 ns. max.
LBCLK 5
SYSCLK T+2-4 ns. min. 100 ns. min.
TABLE 14-11. OUTPUT CLOCK TIMING FOR 2X66 MHz

CLOCK VOL VOH L SYMMETRY TF TR

BCLK2, 04 24 | 40/60% measured at 1.4V 5ns. max. | 5ns. max.

OSCIN !

TABLE 14-12. INPUT CLOCK TIMING
—>»> <«—TF —» <—TR
VOH -———-—-- :
VOL :
—TH — P> —— TL —»
- T >

FIGURE 14-42. CLOCK TIMING
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wDs110/LV PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

15.0 PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

PIN RESET PROCESSOR FULL POWER
NUMBER SIGNAL NAME STATE POWER DOWN DOWN
Input Output Input Output
INITIALIZATION AND CLOCKING
23 CLK14 input | |
104 BCLK2 Input I tH
105 OSCIN Input | H
107 LBCLK Output z z
198 RSTIN Input I !
AT BUS
1 AEN Low o] z
2 BALE Low (0] y4
3 SYSCLK Low o z
4 LOWMEG Output 0 z
5 SD15 Input | O IL Z
6 SD14 input | 0 IL Zz
7 SD13 Input | o) IL 4
8 SD12 Input I o IiL 4
9 SD11 input I 0] L 4
10 SD10 input | o iL z
11 SDg Input | o) IL z
12 SD8 Input | o] IL Z
13 SD7 Input | 0] IL 4
15 SD6 Input | 0] IL z
16 SD5 Input | o IiL z
18 SD4 Input i (0] IL 4
19 SD3 Input I o IL Y4
20 Sb2 Input | 0] IiL z
21 SD1 Input | o IiL z
22 SDO Input | O IL 4
IH Input intermally forced high in power-down mode.
IL Input internally forced low in power-down mode.
Z Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD.
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PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

WD8110/LV

i PIN RESET PROCESSOR FULL POWER
' NUMBER SIGNAL NAME STATE POWER DOWN DOWN
{ ‘ Input  Output Input  Output
k AT BUS Continued
31 DRQ7 Input | IL
——
32 DRQ6 Input | IL
33 DRQ5 Input | IL
34 DRQ3 Input | IL
35 DRQ2 Input | IL
36 DRQ1 Input | IL
38 DRQO Input | IL
39 SMEMW @ | 0] IH z
24 MASTER €) Input | IH
25 10CK @ Input 1 IH
26 IOCHRDY @ Input I IH
27 ZEROWS ©)] input ] IH
29 MEMCS16 &) input | IH
30 I0CS16 ® input | IH
40 REFRESH ) High | 0] IH o
42 SBHE @ High | O IH 4
43 LA20 Output ® | 0] IH 4
44 IOW ) High @ | o] H z
45 1OR ® High © | o IH 4
46 MEMW ©) High © l 0] H 4
47 MEMR ® High © | 0] IH z
48 SA1 Output © | 0] IH y4
49 SA0 Qutput © | 0] IH Z
153 CSEN @ Low o] O
154 MXCTLO Low o o
155 MXCTL1 Low o 0o
156 MXCTL2 High o o
) This pin is tristated if master = 0. For test purposes, if MASTER is asserted, outputs are tristated
and the pins become inputs.
@) High if Weitek Mode is not selected. Input if Weitek Mode is selected.
€) Internal 50 Kohm pullup, disabled in power-down mode.
@ Strap option input sensed while RSTIN active, then becomes an output.
IH Iinput internally forced high in power-down mode.
IL Input internally forced low in power-down mode.
V4 Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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WD8110/LV

PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

PIN RESET PROCESSOR FULL POWER
NUMBER SIGNAL NAME STATE POWER DOWN DOWN
Input Output Input  Output
AT BUS Continued

193 IRQSETO Input | IH

195 IRQSET1 Input | IH

200 SPKR Low o 0]
208 DACKEN High 0] o

MAIN PROCESSOR CONTROL

101 SMIRDY @ High IH 4 IH Zz
102 SMI ® Input IH Y4 IH z
125 ADS (©) Input IH IH

196 SMIADS ® Input iH iH

52 NMI Low 4 z
54 INTRQ Output V4 4
55 A31 @ ® IL V4 IL z
56 A29 @ ® iL z IL 4
57 A27 @ ® IL z IL 4
58 A26 @ Input IL z IL z
59 A25 @ Input IL zZ IL z
60 A24 @ Input IL Y4 IL 4
61 A23 ® Input IL z IL 4
62 A22 @ Input iL 4 IiL Y4
63 A21 @ Input IL Z IL ¥4
64 A20 @ input IL Y4 IL z
65 A19 @ Input IiL z IL Y4
67 A18 @ Input IL Z IL V4
68 A17 @ Input IL z IL F4

® Internal 50 kohm pullup, disabled in power-down mode.

@ Strap option input sensed while RSTIN active, then becomes an output.

® Inputs when not in 80386SX mode (pin 55 = A31, pin 57 = A27). Outputs in 80386SX mode
(pin 55 = SXLOWEN, pin 57 = SXSWPEN).

® Input when in Weitek mode (A29). High output when not in Weitek mode (STP_REQ).

@ 100 Kohm pulldown resistors are turned on when the processor is in power-down or suspend
mode to prevent the data bus or address bus from floating. In normal operation these puli
down resistors are tumed off.

IH Input internally forced high in power-down mode.

iL Input internally forced low in power-down mode.

Z Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

wD8110/LV

PIN RESET PROCESSOR FULL POWER

NUMBER SIGNAL NAME STATE POWER DOWN DOWN

l Input Output Input Output
MAIN PROCESSOR CONTROL Continued
69 A16 @ Input IL z IL 4
70 A15 @ | input L z L z
72 Al4 @ | Input iL z iL 4
73 A13 @ | Input IL z IL z
74 |A12 @ | Input I z I z
75 | Al @ Input IL z IL z
76 A10 @ | Input IL z IL p2
77 A9 @ Input L Z IL Z
78 | A8 ® | Input IL z IL z
79 A7 @ Input L z L z
81 A6 @ Input iL z IL 2
82 A5 @ Input IL z IL Zz
83 A4 @ input IL z IL 4
84 A3 @ Input IL z IL z
85 A2 @ Input IL z IL Z
87 BE3 Input iH IH
89 BE2 Input IH H
90 BE1 Input IH IH
91 BEO Input H H
93 BRDY486 High Z z
99 CPURES ©) High z Y4
106 CPUCLK Output IiL 4 IL z
108 EADS ® Output z z
126 W/R ©) input H IH
127 D/C ©) input H IH
128 MA0 ® Input IL L
@ Internal 50 koehm pullup, disabled in power-down mode.

@ Strap option input sensed while RSTIN active, then becomes an output.

@ 100 Kohm puildown resistors are turned on when the processor is in power-down or suspend
mode to prevent the data bus or address bus from floating. In normal operation these pull
down resistors are turned off.

'IH Input internally forced high in power-down mode.

IL Input internally forced low in power-down mode.

Z Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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wD8110/LV

PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

PIN RESET PROCESSOR FULL POWER
NUMBER SIGNAL NAME STATE POWER DOWN DOWN
Input  Output Input  Output
MAIN PROCESSOR CONTROL Continued
133 SUSPA Input IH H
134 PCHK486 Input IL IL
135 BLAST Input IL IL
152 RDY486 High z z
197 HOLDA Input IL IL
199 HOLDR Low z z
103 KEN @ Output z z
151 A20GT @ High Zz z
207 BS16 High z z
NUMERIC PROCESSOR CONTROL
92 NPERR @ Input IH IH
94 NPBUSY IH ® IH z
100 NPRST ® High z z
DRAM MEMORY
50 MDEN High o) z
51 MDIR Low o Z
53 DRMWR High o] 0]
110 RASO High 0 o]
111 RAST High 0 o]
112 RAS2 High o] 0
113 RAS3 High (o] o
114 RAS4 High o] o
115 CAS03 High (o] (o]
116 CAS302 High 0 0
118 CASO1 High (o] o]
119 CAS00 High o} o}
® Internal 50 kohm pullup, disabled in power-down mode.
&) Strap option input sensed while RSTIN active, then becomes an output.
Input if external coprocessor mode is selected by pin 108 strap option. High if external
coprocessor mode is not selected.
@ Z if external coprocessor mode is selected by pin 108 strap option. O if external
coprocessor mode is not selected.
IH Input internally forced high in power-down mode.
IL Input internally forced low in power-down mode.
z Output tristated in power-down mode.
TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

wD8110/LV

PIN [ RESET PROCESSOR FULL POWER
NUMBER SIGNAL NAME | STATE POWER DOWN DOWN
1 Input  Output Input  Output
DRAM MEMORY Continued
121 CAS13 High 0 o}
122 CAS12 High 0 0
123 CAS11 High 0 0
124 CAS10 High 0 o}
136 RAO/EDO Output | 0] 1 (0]
137 RA1/ED1 Output | 0] I 0]
138 RA2/ED2 Output | 0] I 0o
140 RA3A/CS3 Output o o
141 RA3B/CS4 Output o 0]
142 RA4/ED3 Output | o | 0]
143 RA5/ED4 Output | o | o]
144 RAG/ED5 Output I o | 0
145 RA7/ED6 Output | 0o | 0o
147 RA8/ED7 Output | 0] | 0]
148 RA9/CS0 Output @) 0]
149 RA10/CS1 Qutput O 0
150 RA11/CS2 Output o] o
DATA BUS

86 RDYIN Input IL IL
130 LDS32 ©) input I iH
157 Do @ Input IL Z IL 4
158 D1 @ Input iL 2z iL z
159 D2 @ Input IiL z IL Z
160 D3 @ Input IL z IL 4
161 D4 @ Input iL z L z
162 D5 @ Input iL Z i z
163 D6 @ Input L z iL Z

® Internal 50 kohm pullup, disabled in power-down mode.

® 100 Kohm pulldown resistors are turned on when the processor is in power-down or suspend

mode to prevent the data bus or address bus from floating. In normal operation these pull
down resistors are turned off.

IH Input internally forced high in power-down mode.

IL Input internally forced low in power-down mode.

Z Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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wD8110/LV PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

PIN RESET PROCESSOR FULL POWER

NUMBER SIGNAL NAME STATE POWER DOWN DOWN

Input Output Input  Output
DATA BUS Continued

164 D7 @ Input iL z iL Z
165 D8 @ Input iL z L z
167 D9 @ Input IL Z IL z
168 D10 @ input IL z IL Y4
169 D11 @ input iL z IL z
170 D12 @ Input iL z IL z
171 D13 @ Input IiL 4 IL 4
172 D14 @ Input IL Z IL F4
174 D15 @ Input iL 4 IL p4
175 D16 @ Input IL z I y4
176 D17 @ Input IL z IL 4
177 D18 @ Input IL Z IL z
178 D19 @ Input IL z IL z
179 D20 @ Input IL Y4 iL z
180 D21 @ Input IL Z iL P4
181 D22 @ Input IL z L z
182 D23 @ Input I z IiL Y4
183 D24 @ input IL z IiL 4
185 D25 @ Input iL z IL Z
186 D26 @ Input iL Z iL Z
187 D27 @ Input L z iL z
188 D28 @ Input IL z IL z
189 D29 @ Input iL z IL Z
191 D30 @ Input IL z IL z
192 D31 @ Input IL 4 IL 4

@ 100 Kohm pulldown resistors are turned on when the processor is in power-down or suspend

mode to prevent the data bus or address bus from floating. In normal operation these pull
down resistors are turned off.

IH Input intemnally forced high in power-down mode.

IL Input intemally forced low in power-down mode.

Z Output tristated in power-down mode.

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

wD8110/LV

PIN RESET PROCESSOR FULL POWER
NUMBER SIGNAL NAME STATE POWER DOWN DOWN
Input  Output Input Output
DATA BUS Continued
201 | DPO Input H z IH z
203 | DP1 Input H z IH z |
204 DP2 input IH 4 IH z
205 DP3 input IH z IH z
POWER MANAGEMENT CONTROL
129 PDREF &) Input I |
132 PMCIN Input ]‘ I |
MISCELLANEOUS
96 ROMBA16 @ Output o] z
97 ROMBA17 @ Output o] z
98 ROMBA18 @ Output o] z
206 EXBUSY High © Z
® Internal 50 kohm pullup, disabled in power-down mode.
@ Strap option input sesned while RSTIN active, then becomes an output.
) Z if pin 206 is selected as EXBUSY.
O if pin 206 is selected as GPREGRD.
IH Input intemally forced high in power-down mode.
IL Input intemally forced low in power-down mode.
z Output tristated in power-down mode. 1

TABLE 15-1. PIN STATES DURING CHIP RESET, SUSPEND, CPU PWD. (Continued)
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wD8110/LV PIN STATES DURING CHIP RESET, SUSPEND AND CPU POWER DOWN

Pin Number Signal Name
14 VSsS
28 VSs
41 VSsSs
€6 VSS
80 VS8S
95 VSS
109 VSS
117 VS8
131 VSs
146 VSS
166 VSsSs
181 VSss
194 VSs
202 VSS
17 vDD5
37 VvDD5
71 vDD3
88 vDD3
120 vDD3
139 vDD3
173 vDD3
190 VvDD3

TABLE 15-2. POWER AND GROUND
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/O PIN MAPPING AND ASSIGNMENT

WD8110/LV

16.0 1/0 PIN MAPPING AND ASSIGNMENT

WD8110/LV provides in-circuit testability. During
testing, all pins will follow the mapped connection
shown in Table 16-1 and Figure 16-1 when I/O Pin
Mapping Mode is activated. By providing the
input levels, it is possible to check in-circuit shorts
and opens at chip or board level.

To activate the VO Pin Mapping Mode:

While MASTER, MEMR, MEMW and A2 are
asserted and A3 de-asserted, assert RSTIN.
The WD8110/LV remains latched in this
mode if RSTIN is de-asserted while the

above conditions are maintained. MASTER,
MEMR, MEMW, A2 and A3 may change state
while the WD8110/LV is latched in this mode.

To de-activate the VO Pin Mapping Mode:

Assert RSTIN while either MEMR, MEMW,
MASTER or A2 are de-asserted or A3 is as-
serted.

All grouped input pins are ORed together.

See Section 10 for more information regarding
other diagnostic modes.

?J' 79-840003-001 (Rev. C)
L ]
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INPUT PINS OUTPUT PINS
PIN SIGNAL PIN SIGNAL
NUMBER NAME NUMBER NAME
57,9, 11 SD15, SD13, SD11, SD9 1 AEN
12, 15, 18, 20 SD8, SD8&, SD4, SD2 2 BALE
13, 16, 19, 21, 40 SD7, SD5, SD3, SD1, REFRESH 3 SYSCLK
23, 25, 39, 42 CLK14, IOCHK, SMEMW, SBHE 4 LOWMEG
22, 24, 26, 29, 49, SD0, MASTER, IOCHRDY, MEMCS16, SAQ, | 52 NMI
47, 56, 58 MEMR, A29, A26
27, 30, 32, 34, 36, 46, ZEROWS, IOCS16, DRQ6, DRQ1, MEMW, |53 DRMWR
44, 51 {OW, MDIR
31, 33, 35, 38, 48, 45, DRQ7, DRQS5, DRQ2, DRQO, SA1, IOR, 54 INTRQ
43, 50 LA20, MDEN
60, 62, 64, 67 A24, A22, A20, A18 a3 BRDY486
55, 57, 59, 61, 63, 65, 68, 92 | A31, A27, A25, A23, A21, A19, A17, NPERR | 99 CPURES
69, 72, 74, 94 A16, A14, A12, GPREGWR 100 NPRST
70, 73,75, 77 A15, A13, A11, A9 110 RASO
76, 78, 81, 83 A10, A8, A6, A4 111 RAST
79, 82, 84, 86 A7, A5, A3, RDYIN 112 RAS2
85, 87, 90, 97 A2, BE3, BE1, ROMBA17 13 RAS3
89, 91, 96, 98 BE2, BEDO, ROMBA16, ROMBA18 114 RAS4
101, 103 SMIRDY, KEN 115 CASO03
105 OSCIN 107 LBCLK
102, 104, 106, 108 SMI, BCLK2, CLK486, EADS 116 CAS02
132, 129, 127, 125 PMCIN, PDREF, D/C, ADS 118 CASO01*
1133, 130, 128, 126 SUSPA, LDS32, MO, W/R 119 CAS00
TABLE 16-1. WD8110/LV PIN SCAN MAP
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wD8110/LV

/O PIN MAPPING AND ASSIGNMENT

INPUT PINS OUTPUT PINS
PIN SIGNAL PIN SIGNAL
NUMBER NAME NUMBER NAME
142,137, 135 RA4, RA1, BLAST 121 CAS13
143, 138, 136, 134 RAS5, RA2, RAO, PCHK486 122 CAS12
151, 147, 144 A20GT, RAS, RA6 123 CAS11
153, 145 CSEN, RA5 124 CAS10
157, 159, 161, 163 DO, D2, D4, D6 140, RA3A,
148 RA9
158, 160, 162, 164 D1, D3, D5, D7 141, RA3B,
149 RA10
165, 167, 169, 171 D8, D9, D11, D13 152, RDY486,
150 RA11
168, 170, 172, 174 D10, D12, D14, D15 154 MXCTLO
175,177, 178, 182 D16, D18, D20, D22 155 MXCTLA1
180, 183, 185, 187 D21, D23, D25, D27 156 MXCTL2
189, 191, 193, 196 D29, D30, IRQSETO0, SMIADS 199 HOLDR
176, 178, 184, 186 D17, D19, D24, D26 200 SPKR
188, 192, 195, 197 D28, D31, IRQSET1, HOLDA 206 EXBUSY
198, 201, 203, 205 RSTIN, DPO, DP1, DP3 207 BS16
204, 6,8, 10 DP2, SD14, SD12, SD10 208 DACKEN
* It is necessary to wait for 100 PDREF (pin 129) clock pulses after latching in IOMAP logic to test
pin 118 (CAS01).

TABLE 16-1. PIN SCAN MAP (Continued)
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/O PIN MAPPING AND ASSIGNMENT wD8110/LV
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wbD8110/LV PACKAGE DIMENSIONS

17.0 PACKAGE DIMENSIONS
Figure 17-1 lllustrates the 208-Pin MQFP package showing the dimensions in inches.
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SPECIAL FEATURE REGISTERS

wD8110/LV

APPENDICES

A0 SPECIAL FEATURE REGISTERS

This section describes the registers peculiar to the
special features. Except for Port Addresses
FO73H and FC72H all Port Addresses described
in this section are peculiar to these special fea-
tures.

A.1  ENABLING THE SPECIAL FEATURES

To enable the special features, the WD8110/LV
must first be unlocked by writing DAH to the
Lock/Unlock Register at Port Address FO73H and
then writing DAOOH to the Lock Status Register at
Port Address FC72H. As stated in Section 2.7.1,
Port Address FC72H is normally a read only
register, but will respond to a write value of
DAQOH.

These registers are described in detail in Sections
27,271and2.7.2.

A2 ENABLE PRIVY REGISTER
Port Address OFBH - Write only

The special features must first be enabled, as
described in Section A.1, and then writing any
data to this register enables PRIVY.

76 s[af3]2]1]0

PRIVY ENABLED

Signal Defauit
Name At RSTIN
Allsignals . . . . . . . . .. None

A.3 DISABLE PRIVY REGISTER
Port Address 0F9H - Write only

7165 /afal2[1]0
PRIVY DISABLE

Signal Default

Name At RSTIN

Allsignals . . . . . . . . . .. None

A.4 BUSY BYPASS CONTROL REGISTER
Port Address OECH - Read and Write

NOTE
This feature only functions when the
WDB8110/LV is strapped for 386 mode and
does not function when the WD8110/LV is
strapped for 486 mode.

Before the Bypass Mode can be enabled or dis-
abled, PRIVY must first be set by writing any data
to Port Address OFBH.

Bypass Mode is enabled by writing any data to
Port Address OECH.

When the Bypass Mode is enabled, ERROR from
the Numeric Processing Unit (NPU) does not
cause an IRQ13 and the BUSY signal is not sent
to the CPUBUSY output without modification.

Bypass Mode is disabled by reading Port Address
OECH.

7 els/afa][2]1]0

BUSY BYPASS

Signal Default
Writi data to thi ister disables PRIVY. Name At RSTIN
niing any data 1o IS register Isables .
When PRIVY is disabled, the 4 KB RAM is treated Altsgnals .. None
as the rest of memory in the FOOOH segment.
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wD8110/LV

SPECIAL FEATURE REGISTERS

A5 FAST A20 GATE CONTROL REGISTER
Port Address OEEH - Read and Write

Before the special feature FAST A20 GATE can
be enabled or disabled, PRIVY must first be set
by writing any data to Port Address OFBH.

FAST A20 GATE is enabled by writing any data to
Port Address OEEH.

The special feature FAST A20 GATE is ORed with
the A20GT signal from the Keyboard Controller
and with Port 92H A20 gate signal.

FAST A20 GATE is disabled by reading Port Ad-
dress OEEH.

7] 6[s|af3]2]1]0

A6 FAST CPU RESET CONTROL REGISTER
Port Address OEFH - Read only

Before the FAST CPU RESET can be initiated,
PRIVY must be set by writing any data to Port
Address OFBH.

A processor reset is initiated by reading Port Ad-
dress OEFH. The processor reset pulse is 16
CPUCLKs. This processor reset signal is ORed
with the Hot Reset at Port 092H and with the
Keyboard Controller processor reset.

7] 6|5 ]a3[2]1]0

FAST CPU RESET CONTROL

Special Feature FAST A20 GATE Signal Default
Name At RSTIN
Allsignals . . . . . . . . . .. None
Signal Default
Name At RSTIN
Allsignals . . . . . . . . .. None
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REGISTER DESCRIPTION QUICK REFERENCE wD8110/LY

B.0 REGISTER DESCRIPTION QUICK REFERENCE

This section provides a brief description of the format and content of the registers within the WD8110/LV.
It is assumed that the user is knowledgeable about the register functions and how to apply them. Table
B-1 on page 228 lists the registers default setting at reset. An index to the registers in this section is
provided on page 231.

B.1 LOCK/UNLOCK
Port Address FC72H - Lock Status Register - Read Only

‘15'14-m 12Jﬁ 10 9 8‘7 6 5 4‘13 P 1 0 \

Reserved
Paralle! Port Direction
DMA #1 Channel Enable

DMA #2 Channel Enable 0 - Channel disabled
0 - Channel disabled 1 - Channel enabled
1 - Channel enabled

Reserved

Toggles after read of this port

Port Address FO73H - Lock/Unlock Register - Write Only
15 14 13 12 11 10 9 87 6 5 4 3 2 1 0

(4——~ Lock/Unlock
11011010 unlocks the registers,
Reserved anything else locks them.

B.2 CLOCK CONTROL
Port Address 1072H - CPU Clock Control Register - Bits 15:8, 6:0 Read and Write, Bit 6 R/W/C

]15[14 13 12\11]10 9 8]} ‘6 |5 ]4 }3 2 ]1 \o |

Stop CPUCLK at next hold
0 - Normal CPUCLK
1 - Stop CPUCLK at next
processor hold cycle.
Stop CPUCLK at next halt and hold
0 - Normal CPUCLK
1 - Stop CPUCLK at next
Reserved halt and hold.
Stop Grant Divide by 4
0 - CPU executes for 122 us out of each 976 ps.
1 - CPU executes for 244 us out of each 976 us.
Stop Grant AutoFast Enable
0 - Stop Grant AutoFast mode not enabled
1 - Stop Grant AutoFast mode enabled
. AutoFast SMi Status
0 - Autofast logic has not generated an SMI
1 - The source of the SMI is a request from the autofast
logic to enter the Stop Grant state.
L AutoFast Stop Request Enable
0 - Autofast logic cannot assert STP_REQ

1 - Autofast logic can assert STP_REQ

|
|
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REGISTER DESCRIPTION QUICK REFERENCE

wD8110/LV

| Altemate Clock Speed
000 - CPUCLK unchanged
001 - Equals source
010 - Source + 2
011 - Source + 4, 25% duty cycle
Auto CPUCLK Speed Switching
0 - Auto clock switching disabled
— CPUCLK clock speed
000 - Reserved
001 - Source + 1
010 - Source + 2
011 - Source + 4, 25% duty cycle
 CPUCLK clock source
0 - BCLK2
1-OSCIN

100 - Source + 4, 75% duty cycle
101 - Source + 8, 12% duty cycle
110 - Source + 8, 88% duty cycle
111 - Source + 64, 98% duty cycle

1 - Auto clock speed enabled

100 - Source + 4, 75% duty cycle
101 - Source + 8, 12% duty cycle
110 - Source + 8, 88% duty cycle
111 - Reserved

Port Address 8C72H - Clock Stop/Speed Control Register - Bits 15:10 Read Only, Bits 9:0 Read/Write

[15[14|13[12[11]1o}9|8 7 |6 js |4 |3 |2 |1

o |

00 - Intel mode

3 volt core

L 3 volt AT buffer
0 - AT buffer operates at 5 volts

———— External coprocessor
0 - External 80387 is not supported

— 80486SX/DX mode
0 - SXM selects between SX and DX

—  SX Mode
0 - 80386DX mode is selected

— Stop clock request polarity
0 - STP_REQ is active high

Alternate IRQ1 source

01 - Cyrix mode
—— Clock Speed Change Delay Enable

0 - Clock Speed Change Delay disabled
1 - 1 to 2 ms delay is enforced between a speed change in the CPU

clock and the deassertion of STP_REQ

L Alternate IRQ12 source

L IRQ1 select

0 - Int. sampled by {RQSET1
1 - Bit 0 selects source

—— IRQ12 select

0 - Int, sampled by IRQSET1
1 - Bit 1 selects source

AT Bus pullup enable
0 - Pullup resistors not enabled

1 - Pullup resistors enabled
SMI Fast handier execution
0 - AUT_FST not affected
1 - AUT_FST switches CPUCLK

Enable stop clock handshake
0 - Intel, Cyrix mode stop clock control functions disabled

1 - Intel, Cyrix mode stop clock control functions enabled
Stop clock control function

10 - IBM mode
11 - Reserved

0 - WD8110 core logic is powered by 5 volts
1 - WD8110 core logic is powered by 3.3 volts

1 - AT buffer operates at 3.3 volts

1 - External 80387 is supported
1 - 8XM is ignored
1 - 80386SX mode is selected

1- STP_REQ is active low
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REGISTER DESCRIPTION QUICK REFERENCE wD8110/LvV

Port Address BC72H - Enhanced DMA Clock Register - Read and Write
15 14 13 12 11 10 9 8]7 6 [5 4 |3 2 1 [0 |

L Stop Request Latch Enable
‘ 0 - STP_REQ may be
1 ; de-asserted before stop
grant bus cycle.

1 - STP_REQ may not be
de-asserted before stop
grant bus cycle.

Interrupt disabled

0 - Command has been
performed

1 - Command pending

CPU Interrupt disable
0 - INTRQ enabled
1 - INTRQ disabled
——— Slow refresh
0 - Slow refresh disabled
1 - Slow refresh enabled
Channel 5 DMA clock
00 - SYSCLK + 2, 1 wait state
01 - SYSCLK, 1 wait state
10 - SYSCLK + 2, 0 wait state
Channel 6 DMA clock
00 - SYSCLK + 2, 1 wait state
01 - SYSCLK, 1 wait state
Reserved 10 - SYSCLK + 2, 0 wait state

Port Address B472H - Enhanced DMA Clock Register - Read and Write
15 14 13 12 11 10 9 8 7 615 4\3 12 1 o\

T
‘] I— Must be 0

Stop DMA clock
0 - Disable stop DMA clock
1 - Enable stop DMA clock
Channel 7 DMA clock
00 - SYSCLK + 2, 1 wait state
01 - SYSCLK, 1 wait state
Reserved 10 - SYSCLK =+ 2, 0 wait state

B.3 ROM BANK SELECTION

Port Address C072H - ROM Bank Selection Register - Bits 15:12 Read Only, 11:0 Read and Write
[15[14[13[12[11 10 9 /8 7 6 5 4 3 ]2 1 0 |

‘ F address range
| L E address range
! D address range

— C address range
— - 1X/2X strap option

0-2X 1-1X

L Weitek mode strap option

0 - Weitek not enabled 1 - Weitek enabled
Clock test strap option

0 - Normal operation 1 - Test mode
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wpD8110/LV REGISTER DESCRIPTION QUICK REFERENCE

B.4 NUMERIC PROCESSOR

Port Address 1872H - Numeric Processor Busy, Bus Timing, Power Down Register - Read and Write
(15][14[13[12]11 10] 9 8l7 6 543 21 0]
I—Wait state for 8-bit memory
00 - 2 SYSCLK wait states
01 - 3 SYSCLK wait states
10 - 4 SYSCLK wait states
11 - 5 SYSCLK wait states
Wait state for 8-bit /O
00 - 2 SYSCLK wait states
01 - 3 SYSCLK wait states
10 - 4 SYSCLK wait states
11 - 5 SYSCLK wait states
——— Wait state for 16-bit memory
0 - 1 SYSCLK wait state
1 - 2 SYSCLK wait state
L——— Wait state for 16-bit I/O
0 - 1 SYSCLK wait state
1 - 2 SYSCLK wait state
Bus acknowledge delay
00 - No delay
01 - -.5 Bus logic clock delay
10 - -.1 Bus clock delay
11 - +.5 Bus logic clock delay

L——Bus request delay
00 - 1 Bus clock delay 10 - No clock delay
01 - .5 Bus clock delay 11 - Reserved
Bus mode
00 - BCLK2 + 2 10 - CPUCLK +2
01-BLCK2 + 1 11 - CPUCLK +1
Reserved
Full power down
0 - No power down
1 - Full power down and in standby mode
Processor power down
0 - Normal processor power
1 - Start processor power down sequence
Reserved

B.5 DMA CONTROL
Port Address 008H, ODOH - Command Register - Write Only

|7 e6[5]4]3]2[1 o]

Reserved
Controller Disabled
Must be 0
Rotating Priority
Extended Write
Reserved
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REGISTER DESCRIPTION QUICK REFERENCE wbDs8110/LV

Port Address 008H, ODOH - Status Register - Read Only
[7]e]sfafaa]1]0]

T L __Channel 0 has reached TC
- ’ Channel 1 has reached TC

'—Channel 2 has reached TC
hanne! 3 has reached TC
—Channe! 0 DRQ active
1 Channel 1 DRQ active
—Channel 2 DRQ active
—Channel 3 DRQ active

Port Address 009H, OD2H - Request Register - Write Only
7 6 5 4 3[2[1 0]
l;Channel Number Request
00 - Channel 0 10 - Channel 2
01 - Channel 1 11 - Channel 3
L Channel Requested
Reserved

Port Address 00AH, OD4H - Single Mask Register - Write Only
7 6 5 4 3[2]1 0]

Channel Number Request
00 - Channel 0 10 - Channel 2
01 - Channel 1 11 - Channel 3
Set Mask
0 - Clear Mask
1 - Set Mask

Reserved

Port Address 00OFH, ODEH - Mask Multiple Register - Write Onty
7 6 5 4 3[2[1]0]

L |—':Jhannel 0 Mask

Channel 1 Mask
— Channel 2 Mask
Channel 3 Mask
Reserved

Port Address 00EH, ODCH - Clear Mask Register - Write Only
(7 6 5 4 3 2 1 0|

Any data ciears all Masks. Data is ignored.

Port Address 00CH, OD8H - Clear Pointer Register - Write Only
|7 6 5 4 3 2 1 0

Any data clears the pointer. Data I1s ignored.

Port Address 00DH, ODAH - Master Clear Register - Write Only
7 6 5 4 3 2 1 0.

I

Any data performs a master clear. Data is ignored.
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WD8110/LV REGISTER DESCRIPTION QUICK REFERENCE

Port Address 00BH, 0D6H - Mode Register - Write Only
|7 e][5[4]3 2[1 o]

Channel Select
00 - Channel 0 10 - Channel 2
01 - Channel 1 11 - Channel 3
——Transfer Type
00 - Verify 10 - Read
01 - Write 11 - Not used
Autoinitialize
0 - disabled
1 - enabled
Address Decrement
0 - Address is incremented
1 - Address is decremented after each DMA cycle

Transfer Mode
00 - Demand 10 - Block
01 - Single 11 - Cascade

Port Address B872H - DMA Shadow Register - Read Only
15 14 13 12 1 10 9 87 6 5 4 3 2 1 0

[ DMA mode 2 data

DMA mode 1 data

B.6 INTERRUPT CONTROLLERS
Port Address 020H, 0AOH - ICW1 - Initialization Command Word 1Register - Write only

7 6 5/a/3]2]1]0]

Initialization control word 4
0 - ICW4 not included in sequence
1 - ICW4 included in sequence
Cascade Mode
0 - Cascade mode selected
1 - Single mode selected
Reserved
—Level trigger
0 - Edge Trigger mode selected
1 - Level Trigger mode selected
— Must be setto 1
Reserved

Port Address 021H, 0A1H - ICW2 - Initialization Command Word 2 Register - Write Only
7 6 5 4 3|2 1 0]

Reserved

Interrupt vector

Port Address 021H - ICW3 - Initialization Command Word 3 Register - Write Only
Interrupt controller 1

7 6 5 4 3/2[1 0]

Reserved

Interrupt 2 slave
0 - Interrupt 2 does not have the slave
1 - Interrupt 2 has the slave

Reserved
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REGISTER DESCRIPTION QUICK REFERENCE

wWD8110/LV

Port Address OA1H - ICW3 - Initialization Command Word 3 Register - Write Only

Interrupt controller 2
4 3|2 1 0]
Slave ID

7 6 5

Reserved

Port Address 021H, 0A1H - ICW4 - Initialization Command Word 4 Register - Write Only

7 6 5/4[3 2[1]0

(o]
L L-Mustbe1

Must be 0
Special fully nested mode

Must be 0

Auto end of interrupt
0 - Normal end of interrupt

0 - Not fully nested mode

1 - Automatic end of interrupt

1 - Special fully nested mode

Port Address 021H, 0A1H - OCW1 - Operation Control Word 1 Register - Write Only

(7]ef[s5]afal2[1]0]

I
I ¥

‘ L Interrupt 0 mask
interrupt 1 mask
S

‘ Interrupt 6 mask

Interrupt 7 mask

Port Address 020H, 0AOH - OCW?2 - Operation Control Word 2 Register - Write Only

(7 6 5/4 3[2 1 o]

f
)
i
1
\

|

l

|

‘ Must be 0
End of interrupt

000 - Clear rotate on auto. EOI
001 - Non-specific EOI

010 - Not used

011 - Specific EOI

interrupt tevel
000 - Interrupt level O

111 - Interrupt level 7

100 - Set rotate on auto. EOI
101 - Rotate on non-specific EQOI
110 - Set priority

111 - Rotate on specific EQI

Port Address 020H, CAOH - OCWS3 - Operation Control Word 3 Register - Write Only

|7]6 5]a[3[2][1 o]
| ! ‘ '— Interrupt request register and interrupt service register
! | 00 - Not used 10 - Read mterrupt request register
! 01 - Not used 11 - Read interrupt service register
: Poll command
| \ 0 - No poll command 1 - Poll command
| ' Must be 1
i Must be 0
— Special mask mode
| 00 - Not used 10 - Reset special mask mode
L Must be 0 01 - Not used 11 - Set special mask mode
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wD8110/LvV REGISTER DESCRIPTION QUICK REFERENCE

B.7 NMI AND REAL TIME CLOCK
Port Address 070H in 10-bit mode, 0070H in 16-bit mode - Address Register - Write Only
/7/6 5 4 3 2 1 0]

Real Time Clock address
Disable Non-Maskable interrupt
0 - enable 1 - disable

Port Address 071H in 10-bit mode, 0071H in 16-bit mode - Data Register - Read and Write

7 6 5 4 3 2 1 0|
Real Time Clock data

Port Address 092H in 10-bit mode, 0092H in 16-bit mode - Lock Pass, Alt. A20G, Hot Reset - Read/Write
7 6 5 4/3]2]1]0]

L_Hot Reset
L_Atemate A20 Gate
—— Lock_Pass, The eight byte password area
0 - Accessable 1 - Not accessable

B.8 PORT B - PARITY ERROR AND VO CHANNEL CHECK

Any odd numbered Port Address 061:06FH in 10-bit mode, 0061H in 16-bit mode
- Bits 7:4 Read Only, Bits 3:0 Read and Write

(7]l6[s]4]3][2]1]0]

Gate for timer channel 2

0 - Gated low 1 - Qutput enabled
Enable speaker
0 - Speaker not enabled 1 - Speaker enabled
Parity error checking

0 - Checking not disabled 1 - Checking disabled
Enable/Disable /O channel check from expansion bus
0 - Not disabled 1 - Disabled
L— Refresh Detect
L QUT2 from timer channel 2
L 1/0 channel check from the expansion bus

0 - No YO channel error 1 - I/0 channel check error
— Parity error
0 - No parity error 1 - Parity error

B.9 ESF REGISTERS

ESF Port Address 19FH - System Configuration Register
- Bits 7:4, 0 Read and Write - Bits 3:1 Read Only

|7 6]5 4/3 2 1]o0]
Weitek 4167 Enable
0 - disabled 1 - Enabled
RAS Timeout
00 - 25 MHz 10 - 50 MHz
01-33 MHz 11- 20 MHz
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REGISTER DESCRIPTION QUICK REFERENCE wbDs110/LV

ESF Port Address 190H - Banks 0:1 Enabling and Address Multiplexing - Read and Write
1 7]6]5 4 3]2 1 0

|
‘ L Bank O Address Mux
! 000 - Col Add 9 bits, Row Add 9, 10, 11, 12 bits
1 001 - Col Add 12 bits, Row Add 12 bits
010 - Col Add 10 bits, Row Add 10, 11, 12 bits
011 - Col Add 11 bits, Row Add 11, 12 bits
100 - Col Add 8 bits, Row Add 12 bits
——— Bank 1 Address Mux

000 - Col Add 9 bits, Row Add 9, 10, 11, 12 bits

001 - Col Add 12 bits, Row Add 12 bits

010 - Col Add 10 bits, Row Add 10, 11, 12 bits

011 - Col Add 11 bits, Row Add 11, 12 bits

100 - Col Add 8 bits, Row Add 12 bits
L—— Bank Enable 0

0 - Bank 0 disabled 1 - Bank 0 enabled
Bank Enable 1
0 - Bank 1 disabled 1 - Bank 1 enabled

ESF Port Address 191H - Banks 2:3 Enabling and Address Multiplexing - Read and Write
'7]6]5 4 3/2 1 0]

Bank 2 Address Mux
000 - Col Add 9 bits, Row Add 9, 10, 11, 12 bits
001 - Col Add 12 bits, Row Add 12 bits
010 - Col Add 10 bits, Row Add 10, 11, 12 bits
011 - Col Add 11 bits, Row Add 11, 12 bits
100 - Col Add 8 bits, Row Add 12 bits
Bank 3 Address Mux
000 - Col Add 9 bits, Row Add 9, 10, 11, 12 bits
001 - Col Add 12 bits, Row Add 12 bits
010 - Col Add 10 bits, Row Add 10, 11, 12 bits
011 - Col Add 11 bits, Row Add 11, 12 bits
100 - Col Add 8 bits, Row Add 12 bits
Bank Enable 2
0 - Bank 2 disabled 1 - Bank 2 enabied
Bank Enable 3
0 - Bank 3 disabled 1 - Bank 3 enabled

ESF Port Address 1A0H - Bank 4 Enabling and Address Multiplexing Register - Read and Write
[7]6 5[4 3[2 1 0]

‘ Bank 4 Address Mux

‘ 000 - Col Add 9 bits, Row Add 9, 10, 11, 12 bits
! 001 - Col Add 12 bits, Row Add 12 bits

} 010 - Col Add 10 bits, Row Add 10, 11, 12 bits

011 - Col Add 11 bits, Row Add 11, 12 bits
100 - Col Add 8 bits, Row Add 12 bits
ank 4 write cycle CAS pulse width
00 - CASis 1 clock 10 - CASis 3 clocks
01 - CASis 2 clocks 11 - CAS is 3 clocks

Reserved
——Bank Enable 4
0 - Bank 4 disabled 1 - Bank 4 enabled
w 79-840003-001 (Rev. C) RELEASED 11/30/93
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wD8110/LV REGISTER DESCRIPTION QUICK REFERENCE

ESF Port Address 192H - Bank 0 Size Control Register - Read and Write

|7 6[5 4 3 2 1 o0

! Memory address Bank size
Interleave off on
000000 - 1 MB 2MB
000001 - 2MB 4 MB
000011 - 4 MB 8 MB
000111 - 8 MB 16 MB
001111 - 16MB 32MB
011111 - 32MB 64 MB
111111 - 64 MB

Row address bits

10 - 11 row address bits
11 - 12 row address bits

00 - 9 row address bits
01 - 10 row address bits

ESF Port Address 18AH - Bank 1 Size Control Register - Read and Write
(7 6l5 4 3 2 1 0
|

Memory address Bank size
Interieave off on
000000 - 1MB 2MB
000001 - 2 MB 4 MB
000011 - 4 MB 8 MB
000111 - 8 MB 16 MB
001111 - 16MB 32MB
011111 - 32MB 64MB
111111 - 64 MB

Row address bits

10 - 11 row address bits
11 - 12 row address bits

00 - 9 row address bits
01 - 10 row address bits

ESF Port Address 19BH - Bank 2 Size Control Register - Read and Write

|7 6]5 4 3 2 1 0]

Memory address Bank size
Interleave off on
000000 - 1MB 2MB
000001 - 2MB 4 MB
000011 - 4 MB 8 MB
000111 - 8 MB 16 MB
001111 - i6MB 32MB
o11111 - 32MB 64 MB
111111 - 64 MB

Row address bits

00 - 9 row address bits
01 - 10 row address bits

10 - 11 row address bits
11 - 12 row address bits

208
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REGISTER DESCRIPTION QUICK REFERENCE

wD8110/LV

ESF Port Address 19CH - Bank 3 Size Control Register - Read and Write

7 6/5 4 3 2 1 0

|‘— Memory address Bank size

00 - 9 row address bits
01 - 10 row address bits

Interleave off on
000000 - 1MB 2 MB
000001 - 2 MB 4 MB
000011 - 4 MB 8 MB
000111 - 8 MB 16 MB
001111 - 16MB 32 MB
011111 - 32MB 64 MB
111111 - 64 MB

Row address bits

10 - 11 row address bits
11 - 12 row address bits

ESF Port Address 19DH - Bank 4 Size Control Register - Read and Write

|7 6/5 4 3 2 1 0]

- Memory address Bark size
Interleave off on
000000 - 1MB 2 MB
000001 - 2 MB 4 MB
000011 - 4 MB 8 MB
000111 - 8 MB 16 MB
001111 - 16MB 32 MB
011111 - 32MB 64 MB
111111 - 64 MB

Row address bits

00 - 9 row address bits
01 - 10 row address bits

10 - 11 row address bits
11 - 12 row address bits

ESF Port Address 1AAH - Memory Shadow Control Register 1 - Read and Write
(7 6|5 4[3 21 o]

Region A 00 - DRAM block disabled.

Region B Read/write are mapped to AT bus
Region CO 01 - Read from DRAM, write to AT bus
Region C8 10 - Write to DRAM, read from AT bus

11 - Read/write from/to DRAM

ESF Port Address 1A9H - Memory Shadow Control Register 2 - Read and Write

(7 6|5 4][3 2]1 0]
T
| LFiegion D 00 - DRAM block disabled.
— RegionE Read/write are mapped to AT bus
Region F 01 - Read from DRAM, write to AT bus

10 - Write to DRAM, read from AT bus
11 - Read/write from/to DRAM
BIOS ROM chip select for:
00 - OE000Q to OFFFFF
01 - OF0000 to OFFFFF

10 - 0DO000 to OFFFFF
11 - 0CO000 to OFFFFF

.'/'f 79-840003-001 (Rev. C) RELEASED 11/30/93

B 9718228 003936L 4T? WM




wDs8110/LV REGISTER DESCRIPTION QUICK REFERENCE

ESF Port Address 1ABH - Split Memory Control And SMI RAM Start Address Register - Read and Write
|7 6 5 4/3 2]1 0|

‘_ SMI RAM base address
00 - 30000H (Intel SMI) 10 - 60000H (AMD SMI)
01 - 40000H (Cyrix SMI 11 - Reserved
with 266K SMI RAM)
SMI RAM size

00-64 KB 10- 192 KB

01-128KB 11-256 KB
Split memory at DRAM region D 0- Disabled 1 - Enabled
— Split memory at DRAM region C 0 - Disabled 1 - Enabled
L—— Splitmemory at DRAM region B 0 - Disabled 1 - Enabled
. Split memory at DRAM region A 0 - Disabled 1 - Enabled

ESF Port Address 193H - Split Start Address Register - Read and Write
7 6 5 4 3 2 1 0
l SA27:20

ESF Port Address 194H - Bank 0 Start Address Register - Read and Write
|7 6 5 4 3 2 1 0
| SA27:20

ESF Port Address 195H - Bank 1 Start Address Register - Read and Write
7 6 5§ 4 3 2 1 0
[ SA27:20

ESF Port Address 196H - Bank 2 Start Address Register - Read and Write
|7 6 5 4 3 2 1 0
| SA27:20

ESF Port Address 197H - Bank 3 Start Address Register - Read and Write
|7 6 5 4 3 2 1 0
| SA27:20

ESF Port Address 19EH - Bank 4 Start Address Register - Read and Write
7 6 5 4 3 2 1 0
I SA27:20

210 RELEASED 11/30/93 79-840003-001 (Rev. G) ?
74

M 9718228 00193k7 333 WA




REGISTER DESCRIPTION QUICK REFERENCE wbD8110/LVY

ESF Port Address 198H - DRAM Mode Register - Read and Write
(7]6][5][4][3]2[1]0]
\

| L Fast write

! 0 - Normal write. Page hit cycle drops CAS at end of T2
1 - Fast write. Page hit cycle drops CAS in middle of T2
'—Fast read
0 - Normal read. Page hit cycle drops CAS at end of T2
1 - Fastread. Page hit cycle drops CAS in middle of T2
MUX to CAS delay
0 - 1 CLK for page miss 1 -2 CLK for page miss
- Banks 0 and 1 interleave
0 - Interleave off for banks 0 and 1 1 - interleave on for banks 0 and 1
- Banks 2 and 3 interieave
0 - Interleave off for banks 2 and 3 1 - Interieave on for banks 2 and 3
— Standard or burst refresh
0 - Standard 1 - Burst of 8 refresh cycles
L— RAS timout
0 - 10 us RAS timeout disabled 1 - 10 pus RAS timeout enabled
L Reserved

ESF Port Address 1A8H - Static Column Or Page Mode Register - Read and Write
[716]s5[4[3]2]1]0]
[— Static column mode bank 0
Static column mode bank 1 0 - In page mode
——— Static column mode bank 2 1 - Static column address mode
Static column mode bank 3
Static column mode bank 4

I Write parity control
0 - Odd parity i1s written 1 - Even parity is written

L—— SMI address translation
0 - SMI translation for RAM data code accesses is performed
1 - SMI translation for data accesses is not performed.
— Parity check
0 - DRAM parity checking is enabled 1 - DRAM parity checking is disabled

ESF Port Address 199H - Bank 0 RAS/CAS Pulse Width and Precharge Register - Read and Write
(716 5 4[3 2[1 o]

Bank 0 RAS precharge
00-2CLK 01-3CLK 10 -4 CLK 11 -5CLK

Bank 0 RAS pulse wdith
\ 00-2CLK 01-3CLK 10-4 CLK 11 -5CLK

1

\7 Bank 0 CAS pulse wdith read

OXX-1CLK 100-2CLK 101-3CLK 110-4CLK  111-5CLK
Bank 0 CAS precharge
0-1CLK 1-2CLK
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ESF Port Address 1A1H - Bank 1 RAS/CAS Pulse Width and Precharge Register - Read and Write
|7]6 5 4a[3 2]1 o]

Bank 1 RAS precharge
00-2CLK 01-3CLK 10-4 CLK 11-5CLK
Bank 1 RAS puise width
00-2CLK  01-3CLK 10-4 CLK 11 - 5 CLK

Bank 1 CAS puise width read

0XX-1CLK 100-2CLK 101-3CLK 110-4CLK 111 -5 CLK
Bank 1 CAS precharge

0-1CLK 1-2CLK

ESF Port Address 1A2H - Bank 2 RAS/CAS Pulse Width and Precharge Register - Read and Write
|7/6 5 4[3 2[1 0|

Bank 2 RAS precharge
00-2CLK  01-3CLK 10-4CLK 11-5CLK
Bank 2 RAS pulse width
00-2CLK  01-3CLK 10-4CLK  11-5CLK
——— Bank 2 CAS pulse width read
OXX-1CLK 100-2CLK 101-3CLK 110-4CLK 111 -5 CLK
Bank 2 CAS precharge
0-1CLK 1-2CLK

ESF Port Address 1A3H - Bank 3 RAS/CAS Pulse Width and Precharge Register - Read and Write
|7]6 5 4[3 21 0]

Bank 3 RAS precharge
00-2CLK 01-3CLK 10 -4 CLK 11-5CLK

Bank 3 RAS pulse width

00-2CLK 01-3CLK 10 -4 CLK 11 -5CLK
Bank 3 CAS pulse width read

OXX-1CLK 100-2CLK 101-3CLK 110-4CLK 111 -5 CLK
L Bank 3 CAS precharge

0-1CLK 1-2CLK

ESF Port Address 1A5H - Bank 4 RAS/CAS Pulse Width and Precharge Register - Read and Write
|7]6 5 4|3 2[1 o]

Bank 4 RAS precharge
00-2CLK 01-3CLK 10-4CLK 11 -5CLK
L Bank 4 RAS pulse width
00-2CLK 01-3CLK 10-4 CLK 11-5CLK

Bank 4 CAS pulse width read

OXX-1CLK 100-2CLK 101-3CLK 110-4CLK 111 -5 CLK
Bank 4 CAS precharge

0-1CLK 1-2CLK

ESF Port Address 1A4H - Banks 3:0 CAS Pulse Width For Write Cycle Register - Read and Write
|7 6[5 4[3 2[1 o]

Bank 3 CAS puise width write
00-1CLK 01-2CLK 10-3 CLK 11-3CLK
Bank 2 CAS puise width write
00-1CLK 01-2CLK 10-3 CLK 11-3CLK
Bank 1 CAS pulse width write
00-1CLK 01-2CLK 10 -3 CLK 11-3CLK
Bank O CAS pulse width write
00-1CLK 01-2CLK 10-3 CLK 11-3CLK
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B.10 BACKLIGHT MOUSE AND SMI CONTROL
Port Address 7472H - Backlight Mouse and SMI Control Register - Read and Write

‘15 14{13{12\11|1o| 91 87 6 5 4 3 2 1 0

‘ e Reserved
—SMI RAM enable
0 - SMI RAM disable 1 - SMi RAM enable
| Holdoft SMI when reset
: 0 - SMi is held off when reset is pending 1 - SMi is not held off
! Clock Start-up Delay Enable
0 - Clock Start-Up Delay is not enabled 1 - Clock Start-Up Delay is enabled
L _AutoFast SM! Enable

0 - AutoFast SMI disabled 1 - AutoFast SMI enabled
L AutoFast Memory Write Detection Enable

0 - AutoFast Memory Write Detection not enabled

1 - AutoFast Memory Write Detection is enabled
L_Keyboard Controller Location

0 - Keyboard controller is located on the RAD bus

1 - Keyboard controller is located on the expansion bus
— Backlight mouse control

00 - No mouse control 01 -INT12 mouse 10 - Reserved 11 - Reserved

B.11 PORT CHIP SELECT AND REFRESH
Port Address 2072H - Serial and Parallel Chip Selects, Refresh Control - Read and Write

[15]14113|12\11|1o 9\ 8}7 6 5 [4 |3 2 1 \o \

l Serial port B bus location
1 0 - RA(7:0/ED(7:0) bus
L 1 - Expansion data bus
Serial port B chip select
000 - Disabled
001 - Chip select at /0 port 3F8H:3FFH
010 - Chip select at I/0 port 2F8H:2FFH
011 - Chip select at /0O port 3E8H:3EFH
100 - Chip select at /O port 2E8H:2EFH
L Serial port A bus location
0 - RA(7:0)/ED(7:0) bus, 1 - Expansion data bus
——— Serial port A chip select
000 - Disabled
001 - Chip select at I/O port 3F8H:3FFH
010 - Chip select at I/O port 2F8H:2FFH
011 - Chip select at I/O port 3E8H:3EFH
100 - Chip select at /O port 2E8H:2EFH
____ Paraliel port bus location

1 0 - RA(7:0)/ED(7:0) bus 1 - Expansion data bus
] L Parallel port chip select
! 00 - Disabled 10 - Chip select at IO port 378H:37FH
‘ 01 - Chip select at /O port 3BCH:3BFH 11 - Chip select at /O port 278H:27FH
SCSl interface chip select
0 - SCSI chip select disabled 1 - SCSI chip select at /O port 363XH
CAS before RAS self refresh

0 - No CAS before RAS self refresh 1 - CAS before RAS self refresh of DRAM
during suspend and resume

— CAS before RAS refresh for on-board DRAM

0 - Normal refresh for on-board DRAM 1 - CAS before RAS refresh
— Video refresh power-down mode
0 - Normal refresh period for video memory 1 - Slow refresh for video memory
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L Memory refresh power-down mode
0 - Normal refresh for main on-board memory 1 - Slow refresh main on-board memory

Port Address 2872H - RTC, PVGA and Disk Chip Selects - Read and Write
}15\14|13|12|11|10 9 8]7 |6 |5 |4 ]3 |2 ]1 |o ]

Floppy disk chip select 08H:0BH
0 - Chip select enabled
1 - Chip select disabled
Hard disk chip select 0CH:0DH
0 - Chip select enabled
1 - Chip select disabled
Prevent locking password
0 - Port address 092H bit 3
(lock_pass) can be set
1 - Port address 092H bit 3
(lock_pass) can not be set

— Reserved
— Primary or secondary disk
0 - Primary hard disk and floppy address selected
1 - Secondary hard disk and floppy address selected
\— Enable 16-bit /O decoding
0 - AT compatible 10-bit decode
1 - Enhanced 16-bit decode
— High speed hard disk data transfer rate
0 - Compatible bus timing enabled
1 - High speed hard disk accesses enabled
— Programmable chip select bus location
0 - Chip select is on the RA(7:0)/ED(7:0) bus
1 - Chip select is on the expansion bus
L— Lower address bits masked
000 - A09:A00 are included 011 - A00:A02 are ignored
in the address 100 - AQO:A03 are ignored
001 - A0Q is ignored
010 - AQQ:AO01 are ignored

Upper address bit are masked
0 - A15:A10 are ignored 1 - A15:A10 are included in the address
Enable programmable chip select 1
0 - Disable chip select 1 1 - Enable chip select 1
Fast SCSI
0 - Four wait states 1 - One wait state
Fast VGA Video
0 - Normal PVGA control 1 - One wait state I/O cycle to PVGA
Real time clock
0 - Real time clock is on the RA(7:0)/ED(7:0) bus 1 - Real time clock is on the expansion bus

Port Address 3072H - Programmable Chip Select 1 Address - Read and Write
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘—-—Address bits A15:A00

B.12 POWER MANAGEMENT CONTROL (PMC)
Port Address 7072H - PMC Output Control Register - Bits 7:0 Read Only

15141312111098‘765432 1 0|

I Reserved |—— PMC output control bits 7:0
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Port Address 7872H - PMC Output Control Register - Bits 7:0 Read and Write
[15 14 1312 11 10 9 8|7 6 5 4 3 2 1 0 |
L——i Reserved |

Port Address 8072H - PMC Timers - Read and Write
]1514131211 10 9 8\7 6 5 4 3 2 1 0 |

L————— Backlight time out L—————-— LCD time out

PMC output control bits 15:08

00H - Backlight always disabied 00H - LCD always disabled

01H - Enabled for 5 seconds 01H - Enabled for 5 seconds

02H - Enabled for 10 seconds 02H - Enabled for 10 seconds
I !

FEH - Enabled for 254 x 5 sec. FEH - Enabled for 254 x 5 sec.

FFH - Backlight Enabled FFH - LCD Enabled

Port Address 8872H - PMC Inputs - Bits 15:8 Read and Write, Bits 7:0 Read Only
{15]14|13 12 11 10 9 8\7 6 5 4 3 2 1 0

|
! L eMC Inputs 7:0
1 Local attention flags AF7:AF2
0 - The respective PMC did not cause LCL_ATN to be asserted
1 - The respective PMC did cause LCL_ATN to be asserted
L Enable local request
0 - PMCIN 2 is user defined 1-PMCIN 2is LOCAL_REQ

Enable PMC update

0 - No update cycles occur

1 - A change of state of the PMC outputs 15:0, or the internal

A20 GATE causes an update cycle of PMC 15:0 output latch

Port Address C872H - PMC Interrupt Enable - Read and Write
151413121110‘98 65432]101

‘— Reserved
——EA7:EA2, Local attention enable
0 - LCL_ATN not enabled 1 - LCL_ATN enabled
Reserved

E17:E12, Non-maskable interrupt enable 7:2
0 - Non-maskable interrupt not enabled 1 - Non-maskable interrupt enabled

Port Address 9072H - NMI Status Register - Read and Write
(1514131211 10 9 8/7 6 5 4 3 2\1 o;

L l——— Must be 0

Non-maskable interrupt flags 7:2
1 - indicates which PMC input caused NMI to be asserted

Must be 0
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B.13 SHADOW REGISTERS
Port Address DO72H - Serial/Parallel Shadow Register - Read Only

|15 1413 12|11 10 9 87 6 5 4 3 2 1 0
[— This field represents bits 7:0 of the
parallel port register 0.
This field represents bits 3:0 of parallel port register 2.

This field represents bits 7:6 of serial port B register 2.
This field represents bits 7:6 of serial port A register 2.

Port Address D472H - Interrupt Controller Shadow Register - Read Only
1514 13]12][11[10]9]8]7 6 5 [4 3 2 1 Jo |

Special mask mode slave
0 - Mode not enabled
1 - Mode is enabled

———— Special mask mode master
0 - Mode not enabled
1 - Mode is enabled

Priority level slave
This field represents the bottom
priority level programmed into
the slave interrupt controller by
INT_LEV.

Priority level master
This field represents the bottom
priority level programmed into
the master interrupt controller by
INT_LEV.

L Rotate auto end of interrupt indicates whether or not rotate on automatic

end of interrupt has been selected.

—— Auto end of interrupt represents the state of ICW4 - bit 1.

Special fully nested mode represents the state of ICW4 - bit 4.

——— This bit represents Slave interrupt vector bit 7 in the slave interrupt controller as

set by ICW2,

L This bit represents Master interrupt vector bit 7 in the master interrupt controller as
set by ICW2.

These bits = 10 and identify the device as WD8110.

—— This bit represents the current state of the activity monitor timeout comparator in the activity monitor.

Port Address E472H - Port 70H Shadow Register - Bits 15:12, 10:00 Read Only, Bit 11 Read and Write

[15‘14]13[12’11[10 9 8J7 {6 5 4 3 2 1 0 |
Real time clock address as it was the last time
1/0 port 0070H was written.
Disable non-maskable interrupt as it was the last time I/O port
0070H was written.
Reserved
Time of day needs to be updated

L NoDMA
0 - ADMA or bus master cycle has occurred within the last 61 us

1 - A DMA or bus master cycle has not occurred within the last 30.5 ps

This bit represents the state of INTRQ at pin 54
This bit represents the state of REF_DET, bit 4 of I/O port address 0061H

_____ This bit is PDREF divided by 2 (CLK32K).
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wpDs8110/LV

Port Address 3C72H - DMA Shadow Register 1 - Read Only

415[14.13‘12}11 10[9]87

|
|
|

——— AUTO bit at port address

——— AUTO bit at port address 00BH for DMA channel 2.
————  AD_DEC bit at port address 00BH for DMA channel 2.

Port Address 4472H - DMA Shadow Register 2 - Read Only

l— TRA_TYP bits at port address 00BH

\
\ for DMA channel 0.
L AUTO bit at port address 00BH
for DMA channei 0.
—— AD_DEC bit at port address 00BH for DMA

channel 0.

TRA_MOD bits at port address 00BH for DMA channel 0.
) ——TRA_TYP bits at port address 00BH for DMA channel 1.

0Q0BH for DMA channel 1.

—— AD_DEC bit at port address 00BH for DMA channel 1.
—— TRA_MOD bits at port address 00BH for DMA channet 1.
L— TRA_TYP bits at port address 00BH for DMA channel 2.

|15 14|13 12‘(11]1o|9 8‘7 6 \5 \4 [3 2 [1 0 |

TRA_MOD bits at port address 00BH
for DMA channel 2.

TRA_TYP bits at port address 00BH

for DMA channel 3.

‘ AUTO bit at port address 00BH for DMA channel 3.

AD_DEC bit at port address 00BH for DMA channel 3.
L TRA_MOD bits at port address 00BH for DMA channet 3.

—— TRA_TYP bits at port address 0D6H for DMA channel 5.

——— AUTO bit at port address 0D6H for DMA channel 5.

‘ AD_DEC bit at port address 0D6H for DMA channel 5.

‘ ——— TRA_MOD bits at port address 0D6H for DMA channel 5.
————— TRA_TYP bits at port address 0D6H for DMA channel 6.

Port Address 4C72H - DMA Shadow Register 3 - Bit 15 Read and Write, Bits 14:00 Read Only

115 14113‘12‘11|1o 9 8.7 |s 5 4 |3

2 | I°

B

Controller disable

. Reserved
| ‘ ‘ Rotating priority

'—— AUTO bit at port address 0D6H
for DMA channel 6.
AD_DEC bit at port address 0D6H
tor DMA channel 6.
TRA_MOD bits at port address 0D6H for DMA
channel 6.

TRA_TYP bits at port address OD6H for DMA channel 7.
AUTO bit at port address 0D6H for DMA channel 7.
AD_DEC bit at port address 0D6H for DMA channel 7.
TRA_MOD bits at port address 0D6H for DMA channel 7.

|
| 0 - CO_DIS of port address 008H 1 - CO_DIS of port address 0DOH

0 - RO_PRI of port add. 008H 1 - RO_PRI of port add. ODOH

Extended write

0 - EX_WR of port add. 008H 1 - EX_WR of port add. 0DOH
! Reserved
—— Shadow control
0 - Bits 13, 12, 10 rep. ODOH 1 - Bits 13, 12, 10 rep. 008H
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B.14 ACTIVITY MONITOR

Port Address BO72H - Activity Monitor Control Register
- Bits 15, 13:11, 08:00 Read and Write, Bits 14, 10, 09 Read Only

I15|14[13112111‘10I9[8‘7 6 5 43 2 1 0 |

Activity monitor counter fine

0000- 0.ms 1000- 625ms
0001 - 7.8ms 1001 - 70.3ms
0010-156ms 1010- 78.1ms

0011 - 23.4 ms 1011 - 859 ms
0100-31.3ms 1100- 93.8ms
0101 -39.1 ms 1101 -101.6 ms
0110-469 ms 1110-109.4 ms
0111 -54.7 ms 19111 -117.2ms

L— Activity monitor enable 0000 -
0 - Activity monitor is in idle state. 0001 -

1 - Activity monitor starts 0010 -
clocking the timeout counter. 0011 -

Activity before INDET 0100 -
0 - Writing a O to bit 11 or 8 0101 -
resets bits 9, 10, 11. 0110 -

1 - Activity occurred and reset o111 -

the timeout counter before 1000 -

bit 11 was set. 1001 -

Activity after INDET 1010 -
0 - Writing a 0 to bit 11 or 8 1011 -
resets bits 9, 10, 11. 1100 -

1 - Activity occurred after bit 11 1101 -

had been set. 1110 -
Inactivity detect 1111 -

0 - Writing a O to this bit or bit 8
resets bits 9, 10, 11.

1 - System is idle and the activity monitor has
requested the local attention output be set.

Activity latch

0 - write a 0 to reset this bit

Activity monitor counter coarse

0 seconds

1 minute, 4 seconds
2 minutes, 8 seconds
3 minutes, 12 seconds
4 minutes, 16 seconds
5 minutes, 20 seconds
6 minutes, 24 seconds
7 minutes, 28 seconds
8 minutes, 32 seconds
9 minutes, 36 seconds
10 minutes, 40 seconds
11 minutes, 44 seconds
12 minutes, 48 seconds
13 minutes, 52 seconds
14 minutes, 56 seconds
16 minutes, 0 seconds

1 - Activity by an unmasked source has occurred

Activity monitor test mode
0 - Activity monitor functions normally
1 - Activity monitor is in test mode.
Counter bit 12

Factory use only. This bit represents the twelfth.

bit of the timeout counter.

Interrupt request register activity enable

0 - No IRR bits can be used as an activity source.
1 - IRR bits can be used as a soure of activity.
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Port Address D872H - Activity Monitor Mask Register - Read and Write

6 5 4 [3 |2 [1 o]

“5@14}13 12 11|10| 9‘8]7
i

\

!— interrupt service register 0 mask
0 - Time of day interrupt may be
detected as a source of
activity.
1 - Time of day interrupt is ignored
— Interrupt service register 7 mask
0 - Parallel port or spurious interrupt
may be detected as a source of
actity.
1 - Parallel port or spurious interrupt
: is ignored.
L Interrupt service register 8 mask
0 - Real-time clock interrupt may be
detected as a source of activity.
1 - Real-time clock interrupt is ignored.
L Interrupt request register 0 mask
0 - Time of day interrupt may be a source of
activity. Bit 15 at port address B072H
must also be set.
L 1 - Time of day interrupt is ignored.
Interrupt request register 7 mask
0 - Parallel port or spurious interrupt may be
detected as a source of activity. Bit 15 at
port address BO72H must also be set.
1 - Paraliel port or spurious interrupt is ignored.
Interrupt request register 8 mask
0 - Real! time clock interrupt may be detected as a
source of activity. Bit 15 at port address B072H
must also be set.
1 - Real tme clock interrupt is ignored.
Interrupt mask select
00 - IRQ5 10 - IRQNM
01-IRQ10  11-1RQ15

——— Coprocessor mask

0 - /O cycles to the coprocessor are treated as a source of activity.
1 - 1/O to the coprocessor Is ignored.

Hard disk data port mask

0 - If the hard disk chip select has been enabled by bit 1 at port address
2872H, 1/O read and write operations to the 16-bit hard disk dataport
are allowed as a source of activity.

1 - The hard disk data port /O is ignored.

Non-maskable interrupt mask
0 - The NMI output is used as a source of activity.
1 - The NMI output is ignored.
Power management control input select
000 - PMC input 2 seleted 100 - PMC input 6 seleted
001 - PMC input 3 seleted 101 - PMC input 7 seleted
010 - PMC input 4 seleted 110 - Reserved
011 - PMC input 5 seleted 111 - Disabled, no PMC inputs checked

0 - PMCIN is active low
1 - PMCIN is active high

i L————— Power management contro!l input level select
l

L—— Programmable chip select 1 mask
0 - Read or write I/O accesses to the ports defined by the programmable
chip select 1 in the WD8110/LV are considered activity.
1 - Read or write I/O accesses to the ports defined by the programmable
chip select 1 1n the WD8110/LV are ignored.
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B.15 SYSTEM MANAGEMENT INTERRUPT (SMI)

Port Address 7C72H - SMI I/O Trap Control Register
- Bits 15:8 Read and Write, Bit 7 Read and Clear, Bits 6:0 Read Only

'15[14\13|12J11}10J79)8}7 ‘6 ]5 |4 ]3 ]2 |1 |o |

Serial port B trap status
0 - 1/0 trap did not occur on
serial port B chip select.
1 - /0 trap did occur on serial
port B chip select.
Serial port A trap status
0 - /O trap did not occur on
serial port A chip select.
1 - 1/O trap did occur on serial
port A chip select.
—— Parallel port trap status
0 - /O trap did not occur on
parallel port chip select.
1 - 1/O trap did occur on parailel
port chip select.
Programmabile chip select 1 trap status
0 - /O trap did not occur on programmable
chip select 1.
1 - /O trap did occur on programmable
chip select 1.
——— Programmable chip select 2 trap status
0 - I/O trap did not occur on programmabile
chip select 2.
1 - 1/O trap did occur on programmable
chip select 2.
- Programmable chip select 3 trap status
0 - 1/O trap did not occur on programmable chip select 3.
1 - l/O trap did occur on programmable chip select 3.
/O write status
0 - 1/0 cycle that caused the trap was not a write operation.
1 - /0 cycle that caused the trap was a write operation.
Trap status
Setting this bit to 0 resets bits 6:0
1 - I/O trap has occurred
Parallel port chip select trap enable
0 - Disable trap 1 - enable trap
Serial port B chip select trap enable
0 - Disable trap 1 - enabie trap
Serial port A chip select trap enable
0 - Disable trap 1 - enable trap
Programmable chip select 2 trap enable
0 - Disable trap 1 - enable trap
Programmabile chip select 1 trap enable
0 - Disable trap 1 - enable trap

— Intel SMi —
0 - SMI handshake logic is configured for AMD, IBM and Cyrix CPUs. Pin 101 is SMIRDY.

1 - SMI handshake logic is configured for Intel CPU. Pin 101 is FLUSH.
Phase 2 SMI select
0 - SMl is asserted as an output during phase 1 of the processor clock.
1 - SMi is asserted as an output during phase 2 of the processor clock.
—— Local attention enable _
0 - Disables generation of SMI by a local attention.
1 - Enables generation of SMI by a local attention.
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Port Address 9C72H - SMI I/O Timeout Control Register
- Bits 15, 4:0 Read and Write, Bits 14:0 Read Only

’1‘5‘14|13|12[11J1019\8}7 [6 |5 [4 3 2 ]1 Jo |

| L Parallel chip select timeout enable
0 - Timeouts disabled and bit 5
cleared.
1 - 1/O access timeout for
paraliel port chip select /O
address range enabled.
. Serial port B chip select timeout enable
0 - Timeouts disabled and bit 6
cleared.
1 - {/O access timeout for serial port B
chip select /0 address range
enabled.
L Serial port A chip select timeout enable
0 - Timeouts disabled and bit 7 cleared.
1 - /O access timeout for serial port A
chip select I/O address range enabled.
Programmable chip select 2 timeout enable
0 - Timeouts disabled and bit 8 cleared.
1 - I/O access timeout for programmable
chip select 2 I/O address range enabled.
L Programmable chip select 1 timeout enable
0 - Timeouts disabled and bit 9 cleared.
1 - /O access timeout for programmable
chip select 1 /0 address range enabled.
Parallel port chip select timeout status
1 - /O access timeout has occurred for the parallel
port chip select I/O address range.
Serial port B chip select timeout status
1 - /0O access timeout has occurred for the serial
port B chip select I/O address range.
_ Serial port A chip select timeout status
1 - I/O access timeout has occurred for the serial
port A chip select I/O address range.
Programmabte chip select 2 timeout status
1 - 1/O access timeout has occurred for the programmable
chip select 2 /O address range.
Programmable chip select 1 timeout status
1 - I/O access timeout has occurred for the programmable
chip select 1 I/0 address range.
Parallel port chip select activity detect status
1 - 1/O access has occurred since the inactivity timeout was triggered.
! L Serial port B chip select actvity detect status
\ 1 - 1/0 access has occurred since the inactivity timeout was triggered.
I Serial port A chip select activity detect status
1 - /O access has occurred since the inactivity timeout was triggered.
— Programmable chip select 2 activity detect status
1 - /0O access has occurred since the inactivity timeout was triggered.
Programmable chip select 1 activity detect status
1 - I/0 access has occurred since the inactivity timeout was triggered.

i Force SMI
0 - Force SMI disable 1 - Force SM! enable
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Port Address A472H - SMI Timeout Count Register 1 - Read and Write
]15‘14131211 10/9 8 7 6 5\4 3 2 1 0

L Serial port A chip select timeout count
Bit 2 of port address AC72H = 0:
Value in this field x 4 sec.
Range, 4 sec. to 2 min. 4 sec.
Error: -0, +2 sec.
Bit 2 of port address AC72H = 1:
Value in this field x 40 sec.
Range, 40 sec. to 20 min. 40 sec.
Error: -0, +20 sec.
— Programmable chip select 2 timeout count
Bit 3 of port address AC72H = 0:  Bit 3 of port address AC72H = 1:

Value in this field x 4 sec. Value in this field x 40 sec.
Range, 4 sec. to 2 min. 4 sec. Range, 40 sec. to 20 min. 40 sec.
Error: -0, +2 sec. Error: -0, +20 sec.
— Programmable chip select 2 timeout count
Bit 4 of port address AC72H = O: Bit 4 of port address AC72H = 1:

Value in this field x 4 sec. Value in this field x 40 sec.

Range, 4 sec. to 2 min. 4 sec. Range, 40 sec. to 20 min. 40 sec.

Error: -0, +2 sec. Error: -0, +20 sec.

SMI wake up enable
0 - SMI wake up disabled 1 - SMI wake up enabled

Port Address AC72H - SMI Timeout Count Register 2 - Read and Write
|15[14 13 12 11 10/9 8 7 6 5 |4 {3 ]211 [o ]

Parallel port chip select timeout
clock select

0 - High speed clock

1 - Low speed clock
Serial port B chip select timeout
clock select

0 - High speed clock

1 - Low speed clock
Serial port A chip select timeout
clock select

0 - High speed clock

1 - Low speed clock
Programmable chip select 2 timeout
clock select

0 - High speed clock

1 - Low speed clock
Programmable chip select 1 timeout
clock select

0 - High speed clock

1 - Low speed clock

L Parallel port chip select timeout count

Bit 0 of this register = 0: Bit 0 of this register = 1:
Value in this field x 4 sec. Value in this field x 40 sec.
Range, 4 sec. to 2 min. 4 sec. Range, 40 sec. to 20 min. 40 sec.
Error: -0, +2 sec. Error: -0, +20 sec.

Serial port B chip select timeout count

Bit 1 of this register = 0: Bit 1 of this register = 1:
Vaiue in this field x 4 sec. Vaiue in this field x 40 sec.
Range, 4 sec. to 2 min. 4 sec. Range, 40 sec. to 20 min. 40 sec.
Error: -0, +2 sec. Error: -0, +20 sec.

/O timeout counter test mode
0 - Normal operation 1 - Test mode (factory use only)
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REGISTER DESCRIPTION QUICK REFERENCE wD8110/LV

Port Address 5472H - SMI Auxiliary Control Register
- Bits 15, 13, 11:8, 5:0 Read and Write, Bit 12 Read and Clear, Bits 7:6 Read Only

i15(14[13‘12(11i1o|9\8\7 ]6 }5 4 3 2 1 }o ‘

‘ L Programmable chip select 3 timeout
clock select
0 - High sped clock
1 - Slow speed clock
Programmable chip 3 select timeout count
Bit O of this register = 0:
Value in this field x 4 sec.
Range, 4 sec. to 2 min. 4 sec.
Error: -0, +2 sec.
Bit 0 of this register = 1:
Value in this field x 40 sec.
Range, 40 sec. to 20 min. 40 sec.

|
|
I
j
|
i
i
|
l
|
Error: -0, +20 sec.
| ? Programmable chip select 3 activity detect status
0 - Reset occrred or bit 8 cleared.
1 - An /O access has occurred since the inactivity
timeout was triggerd.
—— Programmable chip select 3 timeout status
0 - Reset occrred or bit 8 is cleared.
1 - An I/O access timeout has occerred for programmable chip
| select 3 I/0 address range.
— Programmable chip select 3 timeout enable
0 - Programmable chip select 3 timeouts are disabled. Bits 7 and & are
cleared.
1 - I/0O access timeout for programmable chip select 3 1/O address range
is enabled.
! — Programmable chip select 3 trap enable
i 0 - Trap not enabled
1 - 1/O trap occurs when an I/O read or write occurs within the address range
covered by programmable chip select 3.
— Programmable chip select 2 mask
0 - 1/O access to programmable chip select 2 address range is observed as activity
by SAM.
1 - /O access to programmable chip select 2 address range is masked from SAM.
L— Programmable chip select 3 mask
0 - I/O access to programmable chip select 3 address range is observed as activity
by SAM.
1 - I/O access to programmable chip select 3 address range is masked from SAM.
L— Watch dog interrupt status
0 - Bit 13 set to 0 or a 0 written to this bit.
1 - LCL_ATN has been set due to watchdog timer interrupt request.
| L —Watchdog timer interrupt enable
0 - Disabie periodic interrupt
1 - Periodic interrupt generated every 125 ms.

- Reserved

— Timeout mask

0-

1 - /O device timeouts are prevented from asserting SMI outputs. /O device timers continue to count down.
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Port Address 5C72H - Programmable CS2 and CS3 Control Register - Read and Write
[15[14]13][12 11 10 9 8[7 [6 [5 |4 3 2 1 0 |

Programmable chip select 3 lower
address bits mask
0 - Corresponding bit at 6C72H is
not included in the comparison.
1 - Corresponding bit at 6C72H is
included in the comparison.
L——— Upper address bits mask 3
0 - Bits A15:10 are ignored
1 - A15:10 at 6C72H are compared with CPU
address bits 15:10 when selecting programmable
chip select 3.
Enable programmable chip select 3
0 - Programmable chip select 3 is not enabled.
1 - Programmable chip select 3 is enabled.
—— Programmable chip select 3 location
0 - I/0 device selected by chip select 3 is located on the
expansion bus.
1 - YO device selected by chip select 3 is located on the
RA7:0/ED7:0 bus.
Programmable chip select 2 lower address bits mask
0 - Corresponding bit at 6472H is not included in the comparison.
1 - Corresponding bit at 6472H is included in the comparison.
Upper address bits mask 2
0 - Bits A15:10 are ignored
1 - A15:10 at 6472H are compared with CPU address bits 15:10 when selecting
programmable chip select 2.
Enable programmabile chip select 2
0 - Programmable chip select 2 is not enabled.
1 - Programmable chip select 2 is enabled.
Programmable chip select 2 location
0 - /0 device selected by chip select 2 is located on the expansion bus.
1 - 1/O device selected by chip select 2 is located on the RA7:0/ED7:0 bus.

Port Address 6472H - Programmable CS2 Address Register - Read and Write
t5 14 13 12 1 10 9 8 7 6 56 4 3 2 1 0

Bits 15:0 provide the base address of the I/O device corresponding to
programmable chip select 2.

Port Address 6C72H - Programmable CS3 Address Register - Read and Write
L1514131211109 87 6 5 4 3 2 1 0

Bits 15:0 provide the base address of the /O device corresponding to
programmable chip select 3.

Port Address 8472H - IBM I/O Trap Register - Read only when in Virus Protection mode.
|15]14131211109 87 6 5 4 3 2 1 0

Bits 14:0 are reserved.
—— |BM Trap Mode
When set, a minimum of 12 CLKs between the assertion of SMi for an I/O trap and the end
of the I/O instruction is ensured.
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B.16 DIAGNOSTICS

Port Address 9872H - Diagnostic Register - Read and Write

(15 14]13[12 11]10] 9 |87 6|5 4 3 2 10
‘ \

— Diagnostic function/speaker disable
0 00000 - Diagnostic output disabled,
speaker normal.
000001 - Diagnostic output disabled,
speaker disabled.
000010:111111 - Reserved
Reperesents the state of the signal selected bits 5:0
Low power mode
0 - Low power features disabled.
1 - Low power features enabled.

L Clock switch
0 - Short clock switch reset width
1 - 1 ms clock switch reset width

‘ L. Reserved
— Automatic gate A20
0 - Normal alternate gate A20
1 - Automatic gate A20
— Bus master refresh
0 - Bus master initiated refresh not supported.
i - Bus master initiated refresh supported.
— Clock test - Factory use only
L IBM_2X
0 - triple clock protocol is used for speed change
1 - double clock protocol is used for speed change
___ Core strength control
00 -Full strength 3V drivers 10 - lilegal
01 - Medium stregnth 3V drivers 11 - Low strength 3V drivers

Port Address A072H - Delay Line Diagnostic Register - Read and Write
15 14 13 12 11 10 9 8[7 [6 [5 4 3 2 1 o |

Delay counter value

Delay freeze
0 - Normal delay line operation
1 - Freeze delay line

Latch output strength
0 - Output buffer strength is adjusted when the delay
count changes.
1 - Latch output strength is locked at its present value.
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Port Address A872H - Test Enable Register - Bits 15:10 Read Only, Bits 9:0 Read and Write
15 14 13 12/11 10|o[87 [6 [5 [4 3 2 [t [o |

— Enable level

0 - Level sensitive interrupt mode
is not supported.

1 - Level sensitive interrupt mode
is supported.in 8259 interrupt
controller. Bit 3 at port 020H
controls selection of
edge-sensed or level sensed
interrupts.

Reserved
——— Enable pulldown

0 - Pulldown resistors disabled.

1 - 40K to 100K internal pulidown
resistors are enabled during
processor or full power
down on A23:00 and D15:00.

DRAM driver strength
00 - Full strength up to 450 pF.
01 - Low strength up to 100 pF.
10 - Medium strength up to 180 pF.
11 - High strength up to 260 pF.
BIST3 - Factory use only.
BFCS3 - Factory use only
OLD_HLDA - Factory use only, must be 0.
Test delay line
IRQ9 enable
0 - Masking of IRR9 and ISR9 enabled.
1 - Masking disabled.
Reserved
Version number.

Port Address DC72H - Test Status Register - Read Only
|15]14131211 10 9 87 6 /5 4 3 2 1 |o—’

This bit provides information about
internal nodes and is for test
purposes only. lts state is dependent
upon the test mode selected and the
speed of the WD8110/LV.
These bits provide information about internal
nodes and are for test purposes only. Their state
is dependent upon the test mode selected and
the speed of the WD8110/LV.
These bits provide information about internal nodes and
are for test purposes only. Their state is dependent upon
the test mode selected and the speed of the WD8110/LV.
These bits provide information regarding the output buffer strength.
00 - low strength (fast WD8110/LV).
01 - Invalid
10 - Medium strength (medium speed WD8110/LV).
11 - Full strength (slow WD8110/LV).

Calibration

0 - Intemal delay line has not completed initial calibration.
1 - Internal delay line has completed initial calibration.

)
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wbD8110/LV

B.17 MISCELLANEOUS REGISTERS

Port Address 9472H - General Purpose I/O Control Register - Read and Write

’|1514131211109 8 7 65432’1TOW

|_ General purpose register pullup
resistors for GPFREGWR and
GPREGRD on pis 94 and 206.
0 - enabled
1 - disabled
L General purpose register enable

0 - GPREGWR and GPREGRD
will not be asserted.

1 - GPREGWR and GPREGRD
will be asserted for I/0 cycles.
where the I/O address
matches that programmed
in bits 15:2.

General purpose register /O address
These bits provide the 4 byte address range where

GPREGWR and GPREGRD will go active.

Port Address 3872H - General Purpose I/O Write Shadow Register - Read Only

’15141312111098765432 1 O‘

The last data written to external latches by GPREGWR.

Port Address C472H - Scratch Pad A Register - Read and Write

‘15141312111098765432 1 O’

The last data written to this register. it performs no other function.

Port Address CC72H - Scratch Pad B Register - Read and Write

'1514131211109876543210‘

The last data written to this register. It performs no other function.
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PORT 15/14|13|12(11 |10 9 | 8 |7 |6 |5 | 4 (3 | 2 |1 0
ADDRESS
008, 0DO0 Depends on application. See sec-

tions 5.4.8,5.4.9
009, 0D2 0 0 (0 |O |O (O |0 |O
00A, 0D4 1 |1 (1 |1 |1 |1 |1 (1
00B, 0D6 No default
00C, 0D8 ) No default
00D, ODA ' No default
OOE, ODC No default
00F, ODE 1 1111 ‘1 |1 \1 [1 '1
020, 0AO No default
021, DA1 No default
061:06F ’ 0 [0 |X {1 |0 |0 |O]|O
070, 0070 1 | X [ X | X |[X |X X
071, 0071 No default
092, 0092 XX |X |X |0 |X |0 |0
ESF190 0 |0 |0 |O |0 O |O]O
ESF191 o0 Jj0 |0 {0 (O (O 0 O
ESF192 0|0 (0O |O (O |O|O |O
ESF193 0O |0 |O |0 |O (OO0 |O
ESF194 0 |0 |O O O |0 |0 |O
ESF195 0 |0 |0 |O O O |O |1
ESF196 0 0 /0 |O |0 |0 |1 |0
ESF197 0O |0 0 |O |O [0 {1 |1
ESF198 0 |0 |0 O |0 (O O |0
ESF199 t (1 |1 1 (1 1 1 (1
ESF19A 0 |00 |O |0 |O |O |O
ESF19B 040 /O |O]JO O OO0
ESF19C 0 |0 |0 O |0 |0 OO
ESF19D o |0 (0O |O0O |O (O ]|O (O
ESF19E 0 (0O |0 O (1 |O (O
ESF19F 0 |0 |0 [0 O (O |0 |O
ESF1A0 11 |0 |0 |O (O |O |O
ESF1A1 1 (1 |1 |1 |1 |1 |1 |1
ESF1A2 1T (1 41 |1 |1 (1 ]1 i1
TABLE B-1. REGISTER DEFAULT STATES AT RESET
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229

RELEASED 11/30/93

-7, Z  79-640005:001 (Rev. C)

M 9714228 0019385 295 M




wDs8110/LV REGISTER DESCRIPTION QUICK REFERENCE

PORT 15(14/13|12/11 /10 9 |8 (7|6 (6 |4 |3 |2 |1 | O
ADDRESS
A872 0|01 |1  0}0 0|0 ]|O|O]|O|O|O]|O|O]|O
AC72 0|0 |O|O |00 OO0 |0 O |O0|O0]|0]|0]|0]O
B072 0 [X|0 |[X X |X|X |0 |0 O |O O[O |O |O|O
B472 o |00 {0 OO0 |O|O]|O {0 O O |O |O OO
B872 0 |0 |O |O]|O |O |O 0 (O {0 |O (O |0 |0 |O|O
BC72 0|0 |0 (0O }|O|O|O]|O OO |O |00 00
co72 0 X |X |X |1 |0 |0 |1 |0 1T {1 |1 0 |1 |1 |1
Cc472 0 /0|0 |O|O]|O|O|O|O|O|O (O |O |0 |O|O
c872 0|0 O |0 |0 |0 X |X]|O0O|O]O |O0O|O0O 0 X |X
CC72 o oj|o0o O |0 O O |O]|O|O O |00 O |0 O
D072 No default
D472 110 X |[X [X | X |X X | X (X
D872 0 /0 o |0 |O0O]|O O ]|O|O OO0 |O0]|O0O 0|0 O
DC72 No default
E472 X X X [X [X]o]o o |1 |X|x|X|X|x X|X
FO73 No default
FC72 No default
1. Shaded area indicates that no bits are present.
2. X indicates that there is no default setting.

TABLE B-1. REGISTER DEFAULT STATES AT RESET (Continued)

230 RELEASED 11/30/93 79-840003-001 (Rev. C) .'f/
“

B 9718228 00149387 121 WH
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B.18 REGISTER DESCRIPTION QUICK REFERENCE INDEX

PORT
ADDRESS REGISTER NAME PAGE
(HEX)
008, 0D0 CommandRegister . . . . . . . . . .. . .. ... 202, 203
009, 0D2 RequestRegister . . . . . . . . . . . .. ... L. 203
00A, 0D4 Single Mask Register . . . . . . . . . . . . . ... 203
00B, 0D6 Mode Register . . . . . . . . . . . ... 204
00C, 0D8 Clear Point Register . . . . . . . . . . . . . . ... 203
00D, ODA Master Clear Register . . . . . . . . . . . . . . .. 203
00E, ODC Clear Mask Register . . . . . . . . . . . . .. ... 203
O0F, ODE Mask Multiple Register . . . e e e 203
020, 0A0 ICW1 - Initilization Command Word 1 204
020, 0A0 OCW?2 - Operation Control Word2 . . . . . . . . . . . 205
020, 0AD OCWS3 - Operation Control Word3 . . . . . . . . . . . 205
021, 0A1 ICW2 - Initilization Command Word 2 .. 204
021 ICW3 - Initilization Command Word 3, Interrupt Controller 1 . 204
OA1 ICWS3 - Initilization Command Word 3, Interrupt Controller 1 . 205
021, 0A1 ICW4 - Initilization Command Wordd4d . . . . . . . . . . 205
021, 0A1 OCW1 - Operation Control Word 1 . . e e e e 205
061 -06F odd Port B Parity Error and I/O Channel Check e 206
070, 0070 NMI and Real-Time Clock Address Register . . . . . . . 206
071, 0071 NMI and Real-Time Clock Data Register . . . . . . . . . 206
080, 0DO Command Register . . C e e 199
092, 0092 Lock Pass, ALT A20 Gate and Hot Reset e e e e e 206
OEC Busy Bypass Control . . . e e e e 197
OEE Fast A20 GateControl . . . . . . . . . . . . . . .. 198
OEF FastCPUResetControl . . . . . . . . . . . . . .. 198
OF9 Disable Privy . . . . . . . . . . . . . . . L. 197
OFB Enable Privy . . C e e e 197
ESF190 Bank 0:1 Address Mux Control T, 207
ESF191 Bank 2:3 Address Mux Control e e e e 207
ESF192 Bank0SizeControl . . . . . . . . . . . . . . . .. 208
ESF193 SplitAddress Start . . . . . . . . . L Lo 0oL 210
ESF194 BankO StartAddress . . . . . . . . . . . . . . .. 210
ESF195 Bank1 StartAddress . . . . . . . . . . . . .. .. 210
ESF196 Bank?2 StartAddress . . . . . . . . . . . . . . .. 210
ESF197 Bank3 StartAddress . . . . . . . . . . . . . . .. 210
ESF198 DRAM Mode . . . e e e e 211
ESF199 DRAM Parameters Bank O o e e e e e e e 211
ESF19A Bank 1 SizeControt . . . . . . . . . . . . . . . .. 208
ESF198 Bank2 SizeControl . . . . . . . . . . . . . . ... 208
ESF19C Bank3SizeControl . . . . . . . . . . . . . . . .. 209
ESF19D Bank4 SizeControl . . . . . . . . . . . . . . . .. 209
ESF19E Bank4 StartAddress . . . . . . . . . . . . . ... 210
ESF19F System Configuration . . e e e 206
ESF1A0 Bank 4 Address Mux Control e e e e e e 207
ESF1A1 DRAM Parameters Bank1 . . . . . . . . . . . . .. 212
ESF1A2 DRAM ParametersBank2 . . . . . . . . . . . . .. 212
ESF1A3 DRAM Parameters Bank 3 . . e e 212
ESF1A4 DRAM Write Cycle Parameters Banks (3 0) e 212
ESF1A5 DRAM Parameters Bank4 . . e e e e e 212
ESF1A8 Static Column OrPageMode . . . . . . . . . . . .. 211
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PORT

ADDRESS REGISTER NAME PAGE
(HEX)

ESF1A9 Memory Shadow Control2 . . . . . . . . . . . . . . 209
ESF1AA Memory Shadow Control . . Ce e 209
ESF1AB Split Memory Control and SMI RAM Start Address Ce e 210
1072 CPU Clock Control . . C e 199
1872 Bus Timing And Power Down Control . Coe e 202
2072 Refresh Control, Serial And Parallel Chlp Selects e e 213
2872 RTC, PVGA, Chip Selects . . . C e 214
3072 Programmable Chip Select Address . . . . .. . . .. 214
3872 General Purpose /OWrite . . . . . . . . . . . . .. 227
3C72 DMAShadow1 . . . . . . . . . . . ... L 217
4472 DMAShadow2 . . . . . . . . . . . . .. . . ... 217
4C72 DMAShadow3 . . . . . . . . . . . ... 217
5472 SMI Auxiliary Control . . e e e 223
5C72 Programmable CS2 and CS3 Control S e e e e 224
6472 Programmable CS2 Address . . . . . . . . . . . .. 224
6C72 Programmable CS83Address . . . . . . . . . . . .. 224
7072 PMC Qutput Control 7.0 . . e 214
7472 Backlight Mouse And SM! Control e e e e e 213
7872 PMC OutputControl 16:8 . . . . . . . . . . . . . .. 215
7C72 SMII/OTrapControl . . . . . . . . . . . . . . ... 220
8072 PMCTmers . . . . . . . . . . . . . . . . .. .. 215
8472 IBM /O Trap e e e e e e 224
8872 PMClnputs7:0 . . . . . . . . . . . .. . . ... 215
8C72 StopClockControl . . . . . . . . . . . . . .. .. 200
9072 NMI Status . . e e e e e 215
9472 General Purpose I/O Control C e e 227
9872 Diagnostic . . e e e e e e 225
9C72 SMI /O Timeout Control 1 . . .« . . . . .. 221
AQ72 Delay Line Diagnostic . . . . . . . . . . . .. . .. 225
A472 SMI /O TimeoutCount2 . . . . . . . . . . . . . .. 222
A872 TestEnable . . e e e e e e e 226
AC72 SMI /O TlmeoutCount3 e e e e e 222
B072 Activity MonitorControl . . . . . . . . . . .. ... 218
B472 Enhanced DMAClock . . . . . . . . . . . . . ... 201
B872 DMAMode Shadow . . . . . . . . . . . . . .. .. 204
BC72 Enhanced DMACIock . . . . . . . . . . . . . . .. 201
Co72 ROM Bank SelectControl . . . . . . . . . . . . .. 201
C472 ScraichpadA . . . . . . . .. oL 0oL 227
c8a7z2 PMC InterruptEnables . . . . . . . . . . . . .. .. 215
CC72 ScratchpadB . . . . . . . .. ..o oL L. 227
D072 Seral/Parallel Shadow . . . . . . . . . . . . . . .. 216
D472 Interrupt Controller Shadow . . . . . . . . . . . . .. 216
D872 Activity MonitorMask . . . . . . . . . .00 L L. 219
DC72 TestStatus . . . . . . . .. ..o 0 0L 226
E472 Pot70HShadow . . . . . . . . . . . . . . . . .. 216
FO73 Lock/Unlock . . . . . . . . . . . . . .. ... 199
FC72 LockStatus . . . . . . . . . . ..o 199
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REVISION HISTORY

wD8110/LV

C.0 REVISION HISTORY

C.1

REVISION HISTORY 1

Revision History 1 identifies the changes made from the document dated 3/25/93 to the document dated
6/9/93.

The changes incorporated in the document dated 6/9/93 consist of:

1. Section 1.2 - Second feature modified
2. Section 1.3.1 - Last paragraph added.
3. Section 1.3.2 - Third paragraph - WD8120LV Super I/O added.
4. Section 1.3.3.3 - Modified
5. Section 1.3.3.4 - Modified
6. Section 1.4 - New -
7. Table 3-2 - Pin 107, LBCLK description modified. Pin 102 corrected. STP_REQ
description modified. FERR description modified. MDIR description modified.
MDEN description modified.
8. Section 4.2 - Expanded.
9. Section4.2.3 - Expanded.
10. Figure 4-1 - Modified
11. Section4.2.6 - Bits 07:04 added. 98% duty cycle added.
12. Section 4.2.7 - Bit09 added. SCK(1:0) = 00 modified.
13. Section 548 - Section reference corrected.
14. Section 5.9 - D_PE =0 -, description modified.
15. Section 6.4.1 - Bits 5:4 - CPU Speed, description added
16. Table 6-1 - ON column modified
17. Section6.4.9 - Bit7 - PAR_CHE, Description added.
18. Section 6.5 - Bits 13:10 added
19. Table 7-3. - EMS replaced with reserved.
20. Section 10.3 - Version A and B added.
21. Table 13-1 - 8D(15:0) given its own table.
22. Table 14-1 - Modified.
23. Table 14-3 - New.
24. Figure14-1 - Modified.
25 Figure 14-2 - Modified.
26. Figure 14-29 - Modified.
27. Table 14-7 - T60:T62, T158 deleted, T305 modified.
28. Section 14.3 - Paragraph modified.
29. Table 14-9 - Modified.
30. Figure 14-36 - New.
31. Figure 14-37 - New.
32. Figure 14-38 - Modified.
33. Figure 14-39 - New.
34. Figure 14-40 - New.
35. Figure 14-41 - Modified caption.
36. Table 15-1 - Modified.
37. Appendix A - Space assigned. Data to be provided in future document.
38. Appendix B - New.
39. Appendix C - New.
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C.2 REVISION HISTORY 2

Revision History 2 identifies the changes made from the document dated 6/9/93 to the document dated
8/12/93.

The changes incorporated in the document dated 8/12/93 consist of:

1. Section 1.2 - Seventh feature modified.
2. Section 1.4 - Corrected.
3. Figures 1-1,1-2 - 74ACT45S changed to (Optional)
4, Table 2-1 - References to table updated, FO073 relocated.
5. Section4.25 - Second paragraph deleted.
6. Section4.2,7 - Bits 08:07 modified.
7. Section4.28 - Bit 02, active changed to inactive. Bit 00, new description.
8. Section 6.4.1 - Default list corrected.
9. Section6.4.8 - Bit1 and Bit 2 signal description, polarity reversed.
10. Section 6.4.10 - Default value added to the six registers.
11. Section 6.5 - Bits 10:08, missing A01 added.
12. Section 8.15.1.1 - Paragraph 4 modified.
13. Section 10.1 - Default list update.
14. Section 10.3 - Default list updated. Bits 15:12, Version G added.
15. Section 12.1 - Second paragraph, two changed to three.
16. All of sections - Changed to provide WD8110LV secifications. WD8110LV deleted from
13 and 14 appendix A.
17. Table 14-1 - 14-4 TBD deleted and table numbers update.
18. Table 14-3 - T203 spec. added.
19. Table 14-4 - Deleted. Following table numbers updated and pagination updated.
20. Table 14-8 - T451:T454 sepcification added.
21. Figures 14-1:10 - T numbers added.
22. Figure 14-41 - WD7855 changed to WD8110/LV
23. Section B.O - Modified.
24. SectionB.4 - Port Address BC72H modified to reflect change made to section 4.2.8.
25. Section B.9 - Port Address 198H modified to reflect change made to section 6.4.8.
26. Table B-1 - Added.
27. Quick Reference
Index - Redone.

C.3 REVISION HISTORY 3

Revision History 3 identifies the changes made from the document dated 8/12/93 to the document dated
9/15/93.

The changes incorporated in the document dated 9/15/93 consist of:

1. Section 1.0 - "all" added to 80486SX
2. Section 1.2 - Features 1, 2, 3, 6, 12, 18, 24, 26, 27, modified.
3. Section 1.3 - First paragraph last sentence modified.
4, Section1.3.1 - Two way interleave deleted.
5. Section 1.3.3.1 - Title modified.
6. Section 1.3.3.2 - Modified.
7. Section 1.3.3.5 - Modified.
8. Section 1.3.3.6 - Modified
9. Section 1.3.3.8 - Modified.
10. Figure 1-1 - Modified.
11. Figure 1-2 - Modified.
12. Section2.1.2 - First paragraph modified.
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13. Section2.3 First paragraph modified.

14. Section 2.6 Modified.

15. Section 2.8 Modified.

16. Table 2-1 Modified.

17. Table 3-1 Pin 120 corrected.

18. Table 3-2 Data Bits 31 through 00 description modified. VDD description modified and
pin 120 added.

18. Section 4-1 Main Processor changed to CPU.

20. Section4.2.5 Last two paragraphs modified.

21. Section 4.2.6 AUT_FST =1, reference to EXT_HOLD deleted. ATPUEN = 1, modified.

22. Section 5.1 (ROM AT BUS) deleted.

23. Table 5-1 Last line added.

24. Figure 5-1 Modified.

25. Section 5.5.2.4 Spaces removed from SFNM.

26. Section 6.0 Static Column Mode added.

27. Section 6.1 First two paragraphs modified.

28. Section 6.3 "or system BIOS" added to item 3. All items marked with an * deleted.

29. Section 6.4 (VPMODE) deleted from last paragraph.

30. Section 6.4.1 CPU Speed changed to RAS Timeout.

31. Section 6.4.5.1 Opening statement deleted.

32. Section6.4.8 Bits 1 and O switched.

33. Section 6.4.9 Cross reference added to bits 6:4

34. Section 6.5 Bits 15:14 = 10 and 11 reserved.

35. Section 7.1 Video replaced on-board memory.

36. Section 7.2 NOTE modified.

37. Section 8.1 a) Last paragraph modified. 6. Last line modified.

38. Figure 8-1 8042 changed to Keyboard Controller.

39. Table 8-1 Source column added.

40. Section 9.1 Last paragraph modified.

41. Section 9.1.1 New.

42. Section 9.1.2 Was section 9.2. Bit 13 description modified.

43. Sections 9.2 Renumbered from 9.3 through 9.10 through 9.6

44. Section 9.3 Was section 9.7. Bits 05:01 modified.

45, Section12.1 10 Trapping paragraph modified. ATA/IDE Hard Disk Interface paragraph,
5CH changed to C5H.

46. Section 12.3 ltems 1-3 deleted.

47. Table 14-3 T201 modified.

48. Figure 14-1 Caption modified.

49. Figure 14-3 Caption modified.

50. Figure 14-4 Caption modified.

51. Figure 14-10 Caption modified.

52. Table 14-8 Caption modified.

53. Figure 14-41 Note 2 and caption modified.

54. Table 14-10 New.

55. Table 14-11 New.

56. Tabie 14-12 New.

56. Figure 14-42 New.

57. Table 15-2 Pin 120 added.

58. Section 16 New, previous section 16 renumbered to section 17.

59. Section B.9 ESF Port Address 19FH bits 5:4 name changed. ESF Port Address 198H bits
1 and 0 switched.

60. Section B.10 Bits 15:14, 10 and 11 reserved.

61. Index New.
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C.4  REVISION HISTORY 4
Revision History 4 identifies the changes made from the document dated 9/15/93 to the document dated

11/30/93.
The changes incorporated in the document dated 11/30/93 consist of:

1. Table 13-1 - Modified MIN, MAX for VIH, VIL and IIL. Deleted RDYIN, PMCIN and DP(3:0).

2 I
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INDEX
NUMERIC Non-Maskable Interrupt Mask - NMIM . 107
Power Management Control Input Level
10-bit Mode /O Decoding . 63 Select - PMCILS .107
10-bit Mode Port B access 65 Power Management Control Input Select -
16-bit Mode I/0 Decoding . . 63 PMCIS(2.0) . 107
16-bit Mode Port B access 65 Programmable Chlp Select 1 Mask -
1X2X ... . 17 30 34 PCS_1M . . . .106
3 Volt AT Buffer - 3VBUFF . 39  Activity Monitor Test Mode AMTM .104
3 Volt Core - 3VCORE . 39 Activity Monitor Timeout - AMTOUT .102
3VBUFFER . 15, 30 Advantages of SAM . . .o . 94
80386DX Mode 6  Address Decrement - AD_| DEC . . 54
803865X Mode . . 6  Address Decrement 0 - AD_DECO .109
80486SX/DX Mode - MODE486 39  Address Decrement 1 - AD_DEC1 .109
Address Decrement 2 - AD_DEC2 .108
A Address Decrement 3 - AD_DEC3 .109
Address Decrement 5 - AD_DEC5 .109
Activity After INDET - ACTAFT . . 105 Address Decrement 6 - AD_DEC6 .110
Activity Before INDET - ACTBEF .105 Address Decrement 7 - AD_DEC7 .110
Activity Latch - ACTLCH . . . . .104  ALT_A20G . . .128
Activity Monitor Control Regtster Port BO72H ALT_CLK_SPD . . . . 36
Activity After INDET - ACTAFT . .105  Alternate Clock Speed ALT CLK SPD .37
Activity Before INDET - ACTBEF .105  Alternate A20 Gate - ALT_A20G 65
Activity Latch - ACTL_CH .104 AMD . . . .116
Activity Monitor Counter Course - AT Bus Clock e . 112 113
AMC7:AMC4 .105 AT BusMaster . . . .. ... B
Activity Monitor Counter Frne - AT Bus Pullup Enable - ATPUEN . 40
AMC3:AMCO . . . .106  AutoFast SMI Enable - ASMIE . . 84
Activity Monitor Enable AMEN . .105 AUT_FST . . . .36,83
Activity Monitor Test Mode - AMTM . 104 Auto End of Interrupt AUT EOI . 58,102
CounterBit 12-CB12 . . .104  AutoFast for 1X Clock IntelCPUs . . . . . 33
Inactivity Detect - INDET . .104 AutoFast Memory Write Detection Enable -
Interrupt Request Register Actrvrty E - AMWDE . . . 83
IRRAE . . . .104  AutoFast SMI Status ASMIS . . 37
Activity Monitor Counter Course - AutoFast Stop Request Enable - ASRE . 37
AMC7:AMC4 . . 105 Autoinitialize - AUTO . Co . 54
Activity Monitor Counter Frne AMCS AMCO 106 Autoinitialize 0 - AUTOO .109
Activity Monitor Enable - AMEN . . .105 Autoinitialize 1 - AUTO1 .109
Activity Monitor Mask Register - Port D872H Autoinitialize 2 - AUTO2 .108
Coprocessor Mask - COPM . . .107 Autoinitialize 3 - AUTO3 .109
Hard Disk Data Port Mask - HDDM .107  Autoinitialize 5 - AUTO5 .109
Interrupt Mask Select - IMS1:0 . . .107  Autoinitialize 6 - AUTO6 .110
Interrupt Request Register 0 Mask - Autoinitialize 7 - AUTO7 .110
IRROM . 108 Automatic Gate A20 - AUT_ A20 S .128
Interrupt Request Reglster 7 Mask - Automatic Processor Clock Speed Swrtchlng 36
IRR7M . .108
Interrupt Request Regrster 8 Mask - B
IRR8M . .107
Interrupt Servrce Reglster 0 Mask - Backlight Mouse and SMI Control Register -
ISROM . .108 Port 7472H
Interrupt Service Regrster 7 Mask - AutoFast Memory Write Detection Enable -
ISR7M . .108 AMWDE . . 83
Interrupt Service Heglster 8 Mask - AutoFast SMI Enable - ASMIE . . 84
ISR8M . .108 Backlight Mouse Control - BL_MOU 83
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wD8110/LV INDEX
Clock Start-Up Delay Enable - CSUDE . 84 CAS_PW_WT_2 . .. .83
Hoidoff SMI When Reset Pending Disable - CAS Pulse Width Write, Bank 3 -
HSRPD . . . . 84 CAS_PW _ WT 3 . ... .83
Keyboard Controller Locatlon KC L . 83 Bank 4 Address Mux - BK 4 AD MU .. 72
SMI RAM Enable - SMi_R ENB . . . 84  Bank4 RAS/CAS Pulse Width and Precharge
Backlight Mouse Control-BL_MOU . . . . 83 Register - Port 1ASH
Backlight Mouse Control Register . . . . . 98 CAS Precharge - CAS_PC . . . . 81
Backlight Time Out - BL_TIMEOUT . . . . 98 CAS Pulse Width Read - CAS_PW_| RD 81
Bank O Address Mux-BKOADMU . . . . 71 RAS Precharge - RAS_PC . . . . . 81
Bank 0 RAS/CAS Puise Width and Precharge RAS Pulse Width-RAS_ PW . . . . . 81
Register - Port 199H Bank 4 Register - Port 1AOH
CAS Precharge - CAS_PC . 79 Bank 4 Address Mux-BK4ADMU . . 72
CAS Pulse Width Read - CAS_| PW RD 79 Bank 4 Write Cycle CAS Pulse Width -
RAS Precharge-RAS PC . . . . . 79 WCCPW . . . .. 72
RAS Pulse Width - RAS_PW . . . . 79 Bank Enable 4 - BK EN 4 .. . 71
Bank 0 Size Control Register - Port 192H Bank 4 Size Control Register - Port 1 9DH
Memory Address - MA(25:20) . . . . 72 Memory Address - MA(25:20) ... .73
Row Address Bits 01:00 - RA(01:00) . . 72 Row Address Bits 41:40 - RA(41:40) . . 73
Bank 1 Address Mux-BK1ADMU . . . . 71 Bank 4 Write Cycle CAS Pulse Width -
Bank 1 RAS/CAS Fulse Width and Precharge WCCPW . .. S -4
Register - Port 1A1H Bank Enable O - BK EN 0 4
CAS Precharge - CAS_PC . . 80 BankEnable1-BK_EN1 . . . . . . . .70
CAS Pulse Width Read - CAS_PW_| HD 80 BankEnable2-BKEN2 . . . . . . . .71
RAS Precharge-RAS_PC . . . . . 80 BankEnable3-BKEN3 . . . . . . . .71
RAS Pulse Width-RAS_PW . . . . . 80 BankEnable4-BKEN4 . . . . . . . .71
Bank 1 Size Control Register - Port 19AH Banks 0:1 Register - Port 190H
Memory Address - MA(25:20) . .. 73 Bank O Address Mux-BKOADMU . . 71
Row Address Bits 11:10 - RA(11: 10) . . 73 Bank 1 Address Mux-BK1ADMU . . 71
Bank 2 Address Mux-BK2ADMU . . . . 71 Bank Enable 0-BK_ENO . . . . . . 71
Bank 2 RAS/CAS Puise Width and Precharge Bank Enable 1-BK_EN1 . . . . . . 70
Register - Port 1A2H Banks 2 and 3 Interleave - INTLV23 . . . 78
CAS Precharge - CAS_PC . . 80 Banks 2:3 Register - Port 191H
CAS Pulse Width Read - CAS_PW_| RD 80 Bank 2 Address Mux -BK2ADMU . . 71
RAS Precharge - RAS_PC . . . . 80 Bank 3 Address Mux - BK3ADMU . . 71
RAS Pulse Width - RAS_PW . . . . 80 Bank Enable 3-BKEN3 . . . . . . 71
Bank 2 Size Control Register - Port 1QBH Bank Enable2-BKEN2 . . . . . .71
Memory Address - MA(25:20) . . . . 73 BC B Ec o]
Row Address Bits 21:20- RA(21:20) . . 738 BCLK2 . . . . . . . . . 6, 16, 47
Bank 3 Address Mux-BK3ADMU . . . . 71 BF34BF30 . . . . . . . ... ... 130
Bank 3 RAS/CAS Pulse Width and Precharge BFC3 . . coe. o128
Register - Port 1A3H BIOS ROM Space ROMSP . . ... .75
CAS Precharge - CAS_PC . 81 BIST3 . . . ... 129
CAS Pulse Width Read - CAS_| PW RD 81 Bus Master Refresh REF MAS ... . 128
RAS Precharge-RAS_PC . . . . . 81 Bus Mode - BUS_MOD . . ¥ 4
RAS Pulse Width - RAS_PW . . . . 81 Bus Request Delay - BRQ_ DEL . ... .47
Bank 3 Size Control Register - Port 1 QCH BUS_RST . . . . 44
Memory Address - MA(25:20) . . . . 73  Busy Bypass Control Reg:ster Porl OECH 197
Row Address Bits 31:30 - RA(31:30) . . 73
Bank 3:0 CAS Pulse Width Write Register - C
Port 1A4H
CAS Pulse Width Write, Bank O - C Address Range-CA18:16 . . . . . . . 43
CAS_PW_WT 0 . . . . 83 Calbration-CAL . . . . 130
CAS Pulse Width Wnte Bank 1 - CAS Before RAS Refresh for On Board
CAS_PW_WT_1 . .. .8 DRAM-CBR_REF . . . . ... . .85

CAS Pulse Width Wnte Bank 2 -

CAS Precharge - CAS_PC . 79-81
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CAS Pulse Width Read - CAS_PW RD 79 - 81 CMOS RAM Password Area . . .. . 89
CAS Pulse Width Write, Bank 0 - Command Register - Port 008H, ODOH
CAS_PW WT_ O . . . 83 Controller Disable-CO_DIS . . . . . 52
CAS Pulse Width Write, Bank 1 - Extended Write-EX WR . . . . . . 52
CAS_PW WT_1 . . . 83 Rotating Priority - RO_PRI . . . . . . 52
CAS Pulse Width Write, Bank 2 - Controller Disable-CO_DIS . . . . . . .10
CAS_PW WT 2 . . 83 Controller Disabled-CO_ DIS . . . . . . B2
CAS Pulse Width Write, Bank 3 - Coprocessor Mask - COPM . . 107
CAS_PW_WT_ 3 . . 83 Core Strength Control - CSC(1:0) 127
Channel 0 DRQ Active - CHO DRQ . 52 CounterBit12-CB12 . . .104
Channel 0 Has Reached TC - CHO_TC 52 CPU Phase Lock Loop Stablllzatlon Support 33
Channel 0 Mask - CHO_MA . . . 53 CPUCLK . . C .6, 16, 34, 47, 94
Channel 1 DRQ Active - CH1_DRQ . . 52 CPUCLK Clock Source SRC .. ... .36
Channel 1 Has Reached TC - CH1_TC 52 CPUCLK Cilock Speed-CLK_ SPD . . . . 36
Channel 1 Mask - CH1_MA . . 53 CPUCLK Control Register - Port 1072H
Channel 2 - Has Reached TC - CH2 TC 52 Stop Grant AutoFast Enable - SGAE . . 37
Channel 2 DRQ Active - CH2_DRQ 52 Alternate Clock Speed - ALT_CLK_SPD 37
Channel 2 Mask - CH2_MA . . . 53 AutoFast SMI Status - ASMIS . . . 37
Channel 3 DRQ Active - CH3_DRQ . . 52 AutoFast Stop Request Enable - ASRE 37
Channel 3 Has Reached TC - CH3_TC 52 Automatic Processor Clock Speed
Channel 3 Mask - CH3_MA . . . . 53 Switching . .. . . 36
Channel 5 DMA Clock - CH5_CLK .M CPUCLK Clock Source SRC .. . .36
Channel 6 DMA Clock - CH6_CLK .4 CPUCLK Clock Speed - CLK_SPD . . 36
Channel 7 DMA Clock - CH7_CLK . 42 Stop CPUCLK at Next Halt And Hold -
Channel Enable, DMA #1 8 SCHH . . . .. . 38
Channel Enable, DMA#2 . . . . .. 8 Stop CPUCLK at Next Hold SCH . . 38
Channel Number Requested - CH# .52,53 Stop Grant Divideby4-SGD4 . . . . 37
CLK14 . . . . . . .6,15,33 CSUDE . . . ... .39
CLK32K ............33,103 Cyrix . . . . . R T
CLK_SPD .34,36 CyrixMode . . . .. .. ... ...40
CLKTEST . . . .17, 31
Clock Select - 12X . . . 43 D
Clock Speed Change Delay Enable - CSCDE 39
Clock Start-Up Delay Enable - CSUDE . 84 D Address Range -DA18:16 . . . . . . . 43
Clock Stop/Speed Control Register - DACKEN . . . . . ... ... . 44
Port 8C72H Data Contention e e i . . .. .. .06
3 Volt Buffer - 3VBUFF 39 Decoding 10-bitMode . . . . . . . . . 63
3 Volt Core - 3VCORE . . 39 Decoding 16-bitMode . . . . . . . . . 63
80486SX/DX Mode - MODE486 39  Delay Counter Value - DELAY .129
AT Bus Pullup Enable - ATPUEN . 40 Delay Freeze - DL . . .129
Clock Speed Change Delay Enable - Delay Line Diagnostic Reglster Pon‘ A072H
CSCDE . . . . 39 Delay Counter Value - DELAY 129
Enable Stop Clock Handshake ENSCK 40 Delay Freeze - DL . . .129
External Coprocessor - EXCOP . . 39 Latch Output Strength LAT 128
IRQ1 Alternate IRQ1 Source - IR1AL 40 Device -DEV . . . . ... o102
IRQt Select - IR1SL . . . 40 DFS_REQ . . . 31
IRQ12 Alternate IRQ12 Source -IR12AL 40 Diagnostic Func’uon/Speaker Dlsable DIAG 128
IRQ12 Select - IR12SL . . . 40 Diagnostic Register - Port 9872H
SMI Fast Handler Execution - SMIFST 40 Automatic Gate A20 - AUT_A20 128
Stop Clock Control Function Select - Bus Master Refresh - REF_MAS 128
SCK(1:0) . . Coe e . 40 Clock Switch - CLK_SW .128
SX Mode - SXM . . . 39 Clock Test - CLK_TST . . 127
Clock Switch - CLK_SW .128 Core Strength Control - CSC(1 O) 127
Clock Test - CLK_TST 127 Diagnostic Function/Speaker Disable -
Clock Test - CLKTEST . 43 DIAG .128
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IBM_2X . . . .127 FastWrite-FAST WR . . . . . . .78
Low Power Mode - LP R .128 MUX to CAS Delay-MCD . . . . . . 78
Diagnostic Register - Port 9872H RAS Timeout - RAS_TO . . . 78
Diagnostic Signal - DS . .128 Standard or Burst Refresh - STBU REF 78
Disable I/O Channel Check - D IOC . 65
Disable Non-Maskable Interrupt - D_NMI 64 E
Disable Parity Error Check - D_PE . . . 65
Disable Privy Reglster Port OFSH 197 E Address Range -EA18:16 . . . . . . . 43
DLTE:DLTO . . . . 130 EA . . S (42
DMA 1 Mode . b5 Early Wnte Mode B -74
DMA2Mode . . . . b5 ... 101
DMA Mode Shadow Heglster Pon‘ BB72H Enable 16 blt Vo Decodlng EN 16 . . . .88
DMA 1 Mode . . . b5 Enable Level - EN_LVL . . .. . . 130
DMA 2 Mode . . . . 55 Enable Local Request - EN_| LCL ... . .99
DMA Shadow Register 1 - Port 3072H Enable PMC Update -PMC_UPD . . . . . 99
Address Decrement 0 - AD_DECO .109 Enable Programmable Chip Select -
Address Decrement 1 - AD_DECA1 .109 EN_PCS1 . I 14
Address Decrement 2 - AD_DEC2 .108 Enable Programmable Chlp Select 2 -
Autoinitialize 0 - AUTOO . .. .109 ENP_CS2 . . ... 124
Autoinitialize 1 - AUTO1 . .109 Enable Programmable Chlp Select 3 -
Autoinitialize 2 - AUTO2 . . . .108 ENPCS3 . . . ... 125
Transfer Mode 0 - TRA_MODO .109 Enable Privy Reglster OFBH A L 14
Transfer Mode 1 - TRA_MOD1 .109  Enable Pulldown-EN_PLD . . . . . . 129
Transfer Type 0 - TRA_TYPO .109 Enable Speaker - ENSPK . . . . .65
Transfer Type 1 - TRA_TYP1 .109  Enable Stop Clock Handshake - ENSCK . . 40
Transfer Type 2- TRA_TYP2 . .108 End of Interrupt - EOI_CONT . . . 59
DMA Shadow Register 2 - Port 4472H Enhanced AutoFast Activity Detection LOQIC . 33
Address Decrement 3 - AD_DEC3 .109 Enhanced DMA Clock Register - Port B472H
Address Decrement 5 - AD_DEC5 .109 Channel 7 DMA Ciock - CH7_CLK .. 42
Autoinitialize 3 - AUTO3 . .109 Stop DMACLOCK -S_DCLK . . . 42
Autoinitialize 5 - AUTO5 . . . .109 Enhanced DMA Clock Register - Port BC72H
Transfer Mode 2 - TRA_MOD2 .109 Channel 5 DMA Clock - CH5_CLK . . 41
Transfer Mode 3 - TRA_MOD3 .109 Channel 6 DMA Clock - CH6_CLK . . 41
Transfer Mode 5 - TRA_MOD5 .109 Interrupt Disable - INT_DIS . . . . . 41
Transfer Type 3 - TRA_TYP3 .109 Interrupt Status - INT_ ST . . . . . . 41
Transfer Type 5 - TRA_TYPS .109 Siow Refresh - S_REF . . 3
Transfer Type 6 - TRA_TYP6 . . .109 Stop Request Latch Enable - SRLE 1
DMA Shadow Register 3 - Port 4C72H EXBUSY . . e 131
Address Decrement 6 - AD_DEC6 .110 EXCOP . . . e e 17 31
Address Decrement 7 - AD_DEC7?7 . 110 Extended Write - EX WR .. . . . . B2, 110
Autoinitialize 6 - AUTO6 . . 110 External Coprocessor-EXCOP . . . . . 39
Autoinitialize 7 - AUTO7 . . .10
Controller Disable - CO_DIS 110 F
Extended Write - EX_WR 110
Rotating Priority - RO_PRI . 110 Fast A20 Gate Control Register -
Shadow Control Bit- SCB . . .110 Port OEEH . . .. . . 198
Transfer Mode 6 - TRA_MOD6 .110 Fast CPU Reset Control Reglster -
Transfer Mode 7 - TRA_MOD7 . 110 Port OEFH . . . ... . 198
Transfer Type 7 - TRA_TYP7 .10 Fast Page Mode DRAMs .. . .. .. .66
Double Word Interleave . . 66 FastRead-FAST RD . . . .. . . . .78
DRAM Driver Strength - DRAM DRV .129  FastSCSI-FST_SCSI . . . . . . . . .87
DRAM Mode Register - Port 198H Fast VGAVideo- FST_.VGA . . . . . . . 87
Banks 0 and 1 Interleave - INTLV 0 1 78 Fast Write - FAST WR . . . . 78
Banks 2 and 3 Interleave - INTLV 2 3 78 Floppy Disk Chlp Select 08H: OBH DS FLP 89
Fast Read - FAST_RD . 78 FLUSH . . . .. .. .16
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Force SMi - F_SMI . 118 ICW 1 Register - Port 020H, 0AOH
FPD . . . 85 Not Cascade Mode -N C_M 57
Full Power Down FPD . 46 Start Sequence -S_S . 57
Full Tristate Mode 127 ICW1 Register - Port 020H, OAOH
Initialization Control Word 4 - ICW4 57
G Level Trigger-L. T . . . 57
ICW?2 Register - Port 021H, 0A1H
Gate for Timer Channel 2 - TMR2G . . B5 Interrupt Vector . . . 58
General Purpose I/O Write Shadow Register - ICW3 Register - Port 021H
Port 3872H Interrupt 2 Has Slave - 12 H_L 58
General Purpose Register Write Data Slave ID .. 58
Shadow - GPW_D(15:0) . 132 ICW4 Register - Port 021H OA 1H
General Purpose Register Write Data Auto End of Interrupt - AUT_EOI . . 58
Shadow - GPW_D(15:0) . . . .132 Special Fully Nested Mode - SFNM . 58
General Purpose I/O Control Heg/ster- Inactivity Detect - INDET . . .104
Port 9472H Initialization Control Word 4 - ICW4 .. 57
General Purpose Register I/O Address - Intel Mode . . 40 79
GPR_A(15:2) . R kA intel SMI - INT _ SMI .1186
General Purpose Reglster Enable - Intel Stop Clock Mode .41
GPR_EN . . . 131 interrupt Request and Interrupt Serwce -
General Purpose Reglster Pullup Resistor - IRR_ISR . . 60
GPR_PUR . . . . .13 Interieave Mode Off
General Purpose Reglster I/O Address - Early Write Mode . . 67
GPR_A(15:2) . 131 Page Mode DRAMs . 66
General Purpose Reglster Enable - Static Column DRAMs . 66
GPR_EN . 13 Interleave Mode On
General Purpose Reglster Pullup Re3|stor - EFS Register 198H . . . 66
GPR_PUR e 131 Fast Page Mode DRAMs . 66
GPREGRD . 31,131 Interrupt 0 Mask . . 59
GPREGWR . 31,131,132 interrupt 1 Mask . . 59
Interrupt 2 Has Slave - 12 H L . 58
H Interrupt 2 Mask R . 59
Interrupt 3 Mask 59
Hard Disk Chip Select OCH, ODH - DS_HD 89 Interrupt 4 Mask 59
Hard Disk Data Port Mask - HDDM . .107 Interrupt 5 Mask . 59
High Speed Hard Disk Data Transfer Rate - Interrupt 6 Mask . 59
HS_HD . . . ... . . 88 Interrupt 7 Mask . B9
HOLD Cycle . . . 40 Interrupt Controller Shadow Reglster -
Holdoff SMI When Reset Pendmg Dlsable - Port D472H
HSRPD . . . 84 Activity Monitor Timeout - AMTOUT .102
HOLDR . . 94 Auto End of Interrupt - AUT_EO! .102
Host Reset - HOT RST 65 Device - DEV . . .102
Master Interrupt Vector B|t 7 TM7 .102
| Priority Level Master - PLM2:PLMO .102
Priority Level Slave - PLS2:PLSO . . .103
I/O Decoding 10-bit Mode 63 Rotate Auto End of Interrupt - RA_EOI .102
I/0 Decoding 16-bit Mode 63 Slave Interrupt Vector Bit 7 - TS7 . .102
I/O Pin Mapping Mode . . 127 193 Special Fully Nested Mode - SFNM .102
I/0 Timeout Counter Test Mode - IOTCTM 121 Special Mask Mode Master - SMMM .103
1/O Write Status - IOWS .17 Special Mask Mode Slave - SMMS .103
IBM 2X Clock Control Mode .. 39 Interrupt Disable - INT_DIS . 41
IBM Mode . . . .39, 40 Interrupt Level - INT_LEV . . . 59
IBM I/O Trap Mode - IBMIOT . 115,224 Interrupt Mask Select - IMS1:0 107
IBM_2X . 127 Interrupt Request - INTRQ . . . .1083
Interrupt Request Register 0 Mask - IRROM .108
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Interrupt Request Register 7 Mask - [RR7M .108  Lower Address Bits Masked -L_MSK1 . . . 88

Interrupt Request Register 8 Mask - IRR8M . 107 LOWMEG . . . . . . < )

Interrupt Request Register Activity E - IRRAE 104

Interrupt Service Register 7 Mask - ISR7M  .108 M

Interrupt Service Register 8 Mask - ISR8M . 108

Interrupt Status -INT_ST . . . . . . . . # Mask Muitiple Register - Port 00FH, ODEH

InterruptVector . . . . . . . . .. . . 58 Channel 0 Mask-CHO_MA . . . . . 53

INTRQ . . .. . ... ... ....94 Channel 1 Mask-CH1_MA . . . . . 53

IoR . .. ... ... ... 4950 Channel2Mask-CH MA . . . . . . 583

ow . ... . . .49,50 Channel 3Mask-CH3_ MA . . . . . 53

IRQ1 . . . . . .3 MASTER . . ... 49,127

IRQ1 Alternate IRQ1 Source-|R1AL ... 40 Master Interrupt Vector B|t7 TM7 .. 102

IRQ1 Select-IRISL . . . . . .. . . .40 MediumandSlow-MED,SLIOW . . . . 130

IRQ12 . . . 38 Memory Address - MA(25:20) . . . . 72,73

IRQ12 AItemateIRQ12 Source IR12AL . . 40 Memory Refresh Power Down Mode - M_REF 85

IRQ128elect-IR12SL . . . . . . . . . 40  Memory Shadow Control Register 1 - Port 1AAH

IRQS Enable-IRQ9EN . . . . . . . . .129 RegionA-A . . . S £

IRQSETO . . . . . 1 Reg|onBB...........74

IF!QSET1..............44 RegionCo0-CO0 . . . . . .. . . .74

RegionC8-C8 . . 74

K Memory Shadow Control Regtster2 Port 1A9H

BIOS ROM Space-ROMSP . . . . . 75

Keyboard Controller Location-KC_L . . . 83 RegionD-D . . . Y £
ReglonEE...........75

L RegionF-F . . . . ... ... .75
MEMR . . . . . . . .. . . 49,50,127

Latch Output Strength-LAT . . . . . . .128 MEMW . . . 49,50, 127

LBCLK . . I Mode Register - Port OOBH 0D6H

LCD Time Out - LCD TIMEOUT .. . . . 98 Address Decrement-AD_DEC . . . . 54

LCLACK . . . . .. . . 95 Autoinitialize - AUTO . . ... . .54

LCLLATN . . . . . . 94 112 122,123 Channel Select - CHA#_ SEL ... . .54

LCLREQ . . . . . . . . . . . .95 Transfer Mode-TRA_MOD . . . . . 54

LDS32 . . . . e - Transfer Type-TRA_TYP . . . . . . 54

Level Trigger - L_ T . . . 57 MODE486 . . . . . .. . 6,16,30

Lock Pass, Altemate A20G and Hot Reset MOUSE.COM . . e . .. .. .93

Register - Port 092H, 0092H MUX to CAS Delay - MCD . . . .. ... 78
Alternate A20 Gate - ALT_A20G . . . 65 MXCTL(2:0) . . . . - 2.
Host Reset-HOT_RST . . . . . . . 65
LOCK_PASS . . . ... . .64 N

Local Attention Enable - EA7 EA2 . . . .100

Local Attention Enable-LAEN . . . . . .115 NMI . . ... . .94

Local Attention Flags - AF7:AF2 . . . . . 99  NMJ Status Reglster Port 9072H

LocalBus . . . .. B Non-Maskable Interrupt Flags72-

Lock Status Reglster Pon‘ FC72H 8 IF7:IIF2 . . . .. 101
Channel Enable, DMA #2 8 No DMA-NO_DMA . . . 103
Channel Enable, DMA1 .. .. 8 Non-Maskable Interrupt Enable72 EI7 EI2 100
Parallel Port Direction,P . . . . . . 8  Non-Maskable Interrupt Mask-NMIM . . 107
Toggle, T . . .+« .. ... 8 NotCascadeMode-NC M . . .. . . .57

Lock/Unlock . . . . . . ..95 NPBUSY .. 131

Lock/Uniock Register - Port F073H Numeric Processor Busy, Bus Tlmlng, and
Lock/Unlock, L/UL 8 Power Down Register - Port 1872H

Lock/Unlock, LYUL .. 8 Bus Acknowledge Delay - BAK_DEL . . 47

LOCK PASS . . . . . .. ... . .6489 Bus Mode - BUS_MOD . . . . . 47

Low Power Mode-LP . . . . . . . . .128 Bus Request Delay - BRQ_ DEL ... 47

Full PowerDown-FPD . . . . . . . 46
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INDEX wDs8110/LV
Processor Power Down - PRO_PD . 46 PMC . . . . 112, 113
Wait State for 16 Bit /O -WSIt6 . . . 47 PMC Input Reglster C e .101
Wait State for 16 Bit Memory - WSM16 48 PMC Inputs 7:0 - IN7:INO . . .. . .99
Wait State for 8 Bit I/O - WSI8 . . 48 PMC Inputs Register - Port 8872H
Wait State for 8 Bit Memory - WSM8 48 Enable Local Request-EN_LCL . . . 99

Enable PMC Update - PMC_UPD . . . 99

o Local Attention Flags - AF7:AF2 . . . 99

PMC Inputs 720 - IN7:INO . . . . . . 99

OCW1 Register - Port 021H, 0A1H PMC Interrupt Enable Register . . . . . 101
Interrupt 0 Mask . . 59 PMC Interrupt Enable Register - Port C872H
Interrupt 1 Mask . . 59 Local Attention Enable - EA7:EA2 .100
Interrupt 3 Mask . 59 Non-Maskable Interrupt Enable 7:2 -

Interrupt 4 Mask . 59 EI7Z.EI3 . . .. . . .100
Interrupt 5 Mask . 59 PMC Output Control Reglster ... .. . 98
Interrupt 6 Mask . 59 PMC Timers Register - Port 8072H

Interrupt 7 Mask . 59 Backlight Time Out - BL_TIMEOUT . . 98

OCW1 Register Port 021H 0A1H LCD Time Out-LCD_TIMEOUT . . . 98
interrupt 2 Mask . . . 59 PMC updates . . ... . .15

OCW2 Register - Port 020H, OAOH PMCIN2 . . . N © L3
End of Interrupt - EOI_CONT . 59 Poll Command - P C . v+ . . ... .00
Interrupt Level - INT_LEV . . 59 Port B access 10-bitMode . . . . . . . 65

OCW3 Register - Port 020H, 0AOH Port B access 16-bit Mode ... . . . .65
Interrupt Request and Interrupt Service - Port 0061H .103
IRR_ISR . . . . 60 Port 0070H .103
Poll Command - P C . 60  Port 008H .110
Special Mask Mode - SMM 60 Port 0OBH .109

OLD_HLDA . . . .129  Port 020H 104 130

Out From Timer Channel 2 OUT2 65 PortQ40H . . . . . . . . . . . .. .10

PortO41H . . . . . . ... .. .. .38

P Port 043H .110

Port 092H 89 128

Page Mode . . 66 Port 0AOH .104

Page Mode DFlAMs . 66 Port 0DOH .110

Parallel Port Bus Location - PAR L 86 Port 0D6H . . . . 110

Parallel Port Chip Select Activity Detect Port 1072H 33 34 39 40 83, 84

Status - PAR_ADS . . Coe .118  Port1872H . . . . . . 33,44,94, 112

Parallel Port Chip Select - PAR . . 86 Port 190H:19FH Ce e ... .70

Parallel Port Chip Select Timeout Clock Port 1AOH:1AFH . . . . . . . . 70

Select- PAR_TCS . . . .122  Port2072H . 38 46 91, 116

Paralle! Port Chip Select Tlmeout Count - Port 2872H . 91,107, 116

PAR_TC40 . . . . g Port 3072H . 87,116

Paralle! Port Chip Select Tlmeout Enable - Port 3872H N K<

PAR_TOE . . . . .19 Port4872H . . . . . . .. . ... .70

Parallel Port Chip Select Tlmeout Status - Port5072H . . . . . . . . . .. 70

PAR_TOS . . . . 119 Pot5C72H . . . . . . . 91 116,123

Paralle! Port Chip Select Trap Enable - Port 60H T < 2

PAR_TPE . . . 116 Pot6472H . . . . . . .116, 125

Parallel Port Directlon P . . 8 Port 64H - 2

Paraliel Port Register 0 - PP_0 . 101 Pot6C72H . . . . . . . . . . .123,125

Parallel Port Register2-PP_2 . . . . 101 Pot7004 . . . . . . . . 70

Parallel Port Trap Status - PAR_TPS 117 Port 7072H .. 46 98 99 128

Parity Check - PAR_CHE . 78 Port 70H Shadow Reglster Port E472H

Parity Error - PE . . 65 CLK32K . . . .103

PDREF . . .. 85 112, 113 Interrupt Request - INTRQ .103

Phase 2 SMi Select - PH2 SEL . 116 No DMA - NO_DMA .103

)
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INDEX

Refresh Detect- REF_DET . . . . .103  Programmable Chip Select 2 Activity Detect
Time of Day Update Needed - TODUN .103  Status- PC2_ADS . . . ... . 118
Port 7472H . . . . 39,98  Programmable Chip Selectlemeout
Port74H . . . . . ... ... .. .70 ClockSelect-PC2_.TCS . . . Lo 121
Pot7sH . . . . . . . . ... .. .70 Programmable Chip Select2T|meout
Port7872H . . . . . . . . . . . . . 99 Count-PC2_TC40 . .. . 120
Pot7C72H . . . . . . ... . . . .100 Programmable Chip Select2T|meout
Port 8072H . . . . . 83 Enable-PC2_ TOE . A R L]
Port 8872H 46 95 100 101 107, 115 Programmable Chip Select2T|meout
Port8C72H . . . . .. . . 30,84 Status-PC2_TOS . . . ... 119
PortO72H . . . . . . . . . .. . . 94 Programmable Chip Select3T|meout
Portg872H . . . . . . . . . . . . . 39 ClockSelect-PC3_TCS . . . 124
PortAd472H . . . . . . . . . . . . 121 Programmable CS3 LowerAddress Blts
PortA872H . . . . . . . . ... . .94 Mask-3LMSK40 . . . . .. 125
Port AC72H .120 Programmable Chip Select1 Mask -
PortBFlegrster Port 061H 06FH 0061H PCS_1M . . 106
Disable VO Cannel Check-D_IOC . . 65 Programmable Chlp Select1 Trap Enable -
Disable Parity Error Check-D_PE . . 65 PC1_TPE . . . .116
Enable Speaker - ENSPK . . . . . 65  Programmable Chip Select1 Trap Status-
Gate for Timer Channel 2 - TMRZG . . 65 PC1_TPS . . .. 117
1/0 Channel Check From Expansmn Bus - Programmable Chlp Select 2 Address -
IOCK . . . . . 66 PC2A15:00 . . . . 125
Out From Tmer Channel2 OUT2 . . 65 Programmable Chip SeIect2Locat|on-
Parity Error- PE . . . . . .. .65 PCS_ 2L . . ... 124
Refresh Detect - REF_| DT . . . 65 Programmable Chlp Select 2 Mask -
Port BO72H .93, 94, 106 108 115 PCS_2™M . 123
Port C072H . . . .30,38 Programmable Chlp SelethTrap Enable-
Port C872H . 99 101,107,115 PC2_TPE . . .16
Port D872H . . . .94,99, 115,123  Programmable Chlp Select2Trap Status -
PortE472H . . . . . . . . .. .33 PC2TPS . .. 117
Port FO72H . . 95,112 Programmabile Chip Select3ActMty Detect
Power Down State . 7  Status - PC3_ADS . . . 123
Power Management Control Input Level Programmable Chip Select 3 Address -
Select- PMCILS . . . . . . .107 PC3A1500 . . .. 126
Power Management Control Input Select - Programmable Chip Select 3 Locat|on -
PMCIS(20) . . . . . . .. . ... .107 PCSS3L ... ... 125
Power Management . . . ... 2 Programmable Chlp SelectSMask—
Power Management Control (PMC) L. 2,7 PCS_3M - .. 128
Prevent Locking Password - LK_PSW . . . 89 Programmable Chlp SelectsTlmeout
Primary or Secondary Disk-P/S . . . . . 88 Count-PC3_TC4:0 . . .. 124
Priority Level Master - PLM2:PLMO . . . .102 Programmable Chip Select 3 Tlmeout
Priority Level Slave - PLS2.PLSO . . . . .103 Enable - PC3_TOE . . .. 128
Programmable CS2 Lower Address Bits Programmable Chip Select 3 Tlmeout
MASK4:0 - 2LMSK4:0 . . . . . . .125 Status-PC3_TOS . . 123
Processor Power Down - PRO_| PD .. . . 46 Programmable Chip Select3Trap Enable-
Programmable Chip Select 1 Activity Detect PC3_TPE . . 123
Status - PC1_ADS R . .118  Programmable Chlp Select3Trap Status-
Programmable Chip Select1Tlmeout Clock PC3_TPS . . . .17
Select-PC1_TCS . . . . o121 Programmable Chlp Select Bus Location -
Programmable Chip Select1Tmeout Count - PRG_L . .. .88
PC1_TC4:0 . . . .. .. 120 Programmable CSZ Address Reglster-
Programmable Chip Select 1 Tmeout Enable - Port 6472H
PC1_TOE . . ... . .M9 Programmable Chip Select 2 Address -
Programmable Chlp Select1TmeoutStatus- PC2A1500 . . . . . . ... 125
PCI_TOS . . . . ... .. .. .. .18
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INDEX wD8110/LV
Programmable CS2 and CS3 Control Refresh Control Register . 38
Register - Port 5C72H Refresh Detect - REF_DET .103
Enable Programmable Chip Select 2 - Refresh Detect - REF_DT . 65
ENP_CS2 . . .124 Refresh Timer . 38
Enable Programmable Ch|p Select 3 - Region A- A 74
ENCPS3 . . .125  RegionB-B . 74
Programmable CSZ Lower Address Blts Region CC - CO . 74
MASK4:0 - 2LMSK4.0 . . .125 RegionC8-C8 . 74
Programmable CS3 Lower Address Blts Region D -D . 75
Mask - 3LMSK4.0 . . . . .125 RegionE-E .75
Programmable Chip Select 2 Locatlon - Region F - F . 75
PCS_ 2L . . . .124 Register File
Programmable Chrp Select 3 Locatlon - ESF190H Through 1ACH 7
PCS_3L . . . .125 ESF1ACH Through 1AFH . . 7
Upper Address Blts Mask 2 UMSK2 .124 Extended Setup Facility (ESF) 7
Upper Address Bits Mask 3 - UMSK3 . 125 Lock/Unlock Register 7
Programmable CS3 Address Register - Port 4872H 7
Port 6C72H Port5072H . . . . 7
Programmable Chip Select 3 Address - Port 70 Shadow Reglster 7
PC3A15:00 . . oo .. . 126 Port 700H . . 7
Pullup and Pulldown Test Mode .. 127 Port 74H 7
Pullup Resistorson AT DataBus . . . . . 38 Port 75H . 7
Port FO73H . . . . 7
R Ports 1072H Through FC72H 7
Request Register - Port 009H, 0D2H
RAS Precharge-RAS PC . . . . . . . 80 Channel Number Requested - CH# . 52
RAS Precharge-RAS_PC . . . . . . . 81 Channel Requested - CRQ . 52
RAS Pulse Width - RAS_PW . 79-81 Responding to a Suspend Request 93
RAS Timeout-RAS_.TO . . . . . . . . 78 ROMATBus . . . 44
RASTimeout . . . . . . . .. ... .70 ROM Bank Selection Heg/ster Port CO72H
RDY486 . . . . . . . ... ... .9 C Address Range - CA18:16 43
RDYIN . . . T - Clock Select - 1X/2X . 43
Real-Time Ciock - RTC L. .. ... 87 Clock Test - CLKTEST . . . 43
Real-Time Clock Address - RTCA(G O) . . . b4 D Address Range - DA18:16 . 43
Real-Time Clock Address Register - E Address Range - EA18:16 . 43
Port 070, 0070 F Address Range - FA18:16 . 43
Disable Non-Maskable Interrupt - D_NMI 64 Weitek Mode - WTKMODE . 43
Real-Time Clock Address - RTCA(6:0) . 64 ROMBA18:16 . . . 42
Refresh Control Serial and Parallel Chip Select Rotate Auto End of Interrupt RA EOI .102
Register - Port 2072H Rotating Priority - RO_PRI . . . . 52,110
CAS Before RAS Refresh for On-Board Row Address Bits 01:00 - RA(01: OO) .72
DRAM-CBR_REF . . . . 85  Row Address Bits 11:10 - RA(11:10) 73
Memory Refresh Power Down Mode - Row Address Bits 21:20 - RA(21:20) 73
M_REF . . . . . 85  Row Address Bits 31:30 - RA(31:30) 73
Parallel Port Bus Locatlon PAR L . . 86 Row Address Bits 41:40 - RA(41:40) ... 73
Parallel Port Chip Select-PAR . . . . 86 RSTIN . 30,127,193
Serial Port A Bus Location- SER_AL . 86 RTC RAM . . . .113
Serial Port AChip Select-SER_A . . 86 RTC, PVGA and DlSk Chlp Selects Fieglster -
Serial Port B Bus Location - SER_BL . 87 Port 2872H
Serial Port B Chip Select-SER_B . . 86 Enable 16-bit I/O Decoding-EN_16 . . 88
Small Computer System Interface Chlp Enable Programmable Chip Select 1 -
Select-SCSI . . . . . . 86 EN_PCS1 . . T 14
Video Refresh Power Down Mode - Fast SCSI - FST SCSI . . 87
V_REF . . . . . . . .. 85 Fast VGA Video - FST_VGA . 87
REFRESH 50 112 127
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wD8110/LV INDEX
Floppy Disk Chip Select 08H:0BH - Serial Port B Bus Location-SER_BL . . . 87
DS_FLP . . . . . 89 Serial/Parallel Shadow Register - Port DO72H
Hard Disk Chip Select OCH ODH - Parallel Port Register0-PP_0 . . . 101
DS_HD . . . 89 Parallel Port Register2-PP_2 . . . 101
High Speed Hard Disk Data Transfer Serial Port ARegister2-SP_A . . . 101
Rate - HS_HD . . . 88 Serial Port B Register2-SP. B . . . 104
Lower Address Bits Masked L MSK1 . 88 SetMask-SE_MA . . .. .. .53
Prevent Locking Password - LK_PSW . 89 The seven regions are |dent|f|ed as N
Primary or Secondary Disk-P/S . . . 88  Shadow Control Bit- SCB . . . .. .10
Programmable Chip Select Bus Location - Single Mask Register - Port OOAH 0D4H
PRG_L . ... . . . 88 Channel Number Requested - CH# . . 53
Real-Time Clock RTC L - . . 87 SetMask-SE_.MA . . . . . . . . .83
Upper Address Bits Masked - U_ MSK1 88 SlaveID . . . . . . . .58
Slave Interrupt Vector B|t7 TS7 ... 102
] Sleep Mode . . .k 4
Slow Refresh - S_| REF - 3|
SCH . . 36, 39, 40 Slowing the Processor Execution . . . . . 34
SCHH . . . . . . .. . 36,39, 40 Small Computer System Interface Chlp
SCK(1:0) . .+« ... . .3 Select-8CSsI . . . .. - . . .86
Scratch Pad A - SPA(15 00) . .. .13 SMEMR . . . . ... ..o o003
Scratch Pad A Register - Port C472H SMEMW . . . . . . 31
Scratch Pad A- SPA(15:00) . . . . .132 SMI . P 38 94 112 115 116 122
Scratch Pad B - SPB(15:00) . . . .. .132 SM! Address Translatlon SMI_ADTR . . . 79
Scratch Pad B Register - Port CC72H SMI Auxiliary Control Register - Port 5472H
Scratch Pad B- SPB(15:00) . . . . .132 Programmable Chip Select 3 Timeout
Serial Port ABus Location-SER_AL. . . . 86 Clock Select- PC3_TCS . . . 124
Serial Port A Chip Select Activity Detect Programmable Chip Select 2 Mask -
Status - SPA_ADS . . . . . .118 PCS_ 2M . . . 123
Serial Port A Chip Select - SER A .. . . 86 Programmable Chlp SeIect3Act|V|ty
Serial Port A Chip Select Timeout Clock Detect Status - PC3_ADS . . . 123
Select- SPA_TCS . . . . .122 Programmable Chip Select3Mask—
Serial Port A Chip SelectTlmeout Count- PCS_3M . . . 123
SPA_TC4.0 . . . .120 Programmable Chlp Select 3 Tmeout
Serial Port A Chip SelectTlmeout Enable— Count- PC3_TC4:.0 . . . . 124
SPA_TOE . . . .19 Programmable Chip Select 3 Tlmeout
Serial Port A Chip SelectTlmeout Status- Enable - PC3_TOE . . . 123
SPA_TOS . . .. 119 Programmable Chip Select3Tmeout
Serial Port A Chip Select Trap Enable- Status - PC3_TOS . . .. 123
SPA_TPE . . P R 1 Programmable Chip SelectSTrap
Serial PortAReg|ster2 SP A . . 101 Enable - PC3_TPE . . . ..o 123
Serial Port A Trap Status - SPA TPS .. .17 Timeout Mask - TO_ MSK ... 122
Serial Port B Chip Select Activity Detect Watchdog Timer Interrupt Enable -
Status - SPB_ADS . . .. . .18 WDOGEN . . . ..o 122
Serial Port B Chip Select - SER B ....86 Watchdog Timer lnterrupt Status -
Serial Port B Chip Select Timeout Clock WDOGST . . . .. 1238
Select- SPB_TCS . . . . .122 SMI Fast Handler Executlon SMIFST .. .40
Serial Port B Chip Select Tlmeout Count - SMI I/0 Timeout Control Register - Port 9C72H
SPB_TC40 . . . . 121 Force SMIF_SMI . . ... .118
Serial Port B Chip Select Tlmeout Enable - Parallel Port Chip Select Act|v1ty Detect
SPB_TOE . . . .19 Status - PAR_ADS . . . . . . .18
Serial Port B Ch|p Select T|meout Status - Parallel Port Chip Select Tlmeout
SPB_TOS . . . . .. .19 Enable - PAR_TOE . .19
Serial Port B Chip Select Trap Enable - Parallel Port Chip Select Tlmeout Status -
SPB_TPE . . . .. . .. .16 PAR_TOS . . . . . e b k]
Serial Port B Fleglsterz SP B e 10
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Programmable Chip Select 1 Activity
Detect Status - PC1_ADS

Programmable Chip Select 1 Timeout

Enable - PC1_TOE

Programmable Chip Select 1 Tmeout'

Status - PC1_TOS .

Programmable Chip Select 2 Actlvrty

Detect Status - PC2_ADS

Programmable Chip Select 2 T.meout'

Enable - PC2_TOE

Programmable Chip Select 2 Tmeout

Status - PC2_TOS

Serial Port A Chip Select Actlwty Detect

Status - SPA_ADS . . .
Serial Port A Chip Select Tmeout
Enable - SPA_TOE . .

Serial Port A Chip Select Tmeout
Status - SPA_TOS

Serial Port B Chip Select Actlwty Detect

Status - SPB_ADS .

Serial Port B Chip Select Timeout
Enable - SPB_TOE .

Serial Port B Chip Select Tlmeout
Status - SPB_TOS

. 118

. 119

. 118

. 118

. 119

. 119

. 118

. 119

. 119

. 118

.19

119

SMI I/O Timeout Count Reélster 1- Port'Az'172H

Programmable Chip Select 1 Timeout

Parallel Port Chip Select Trap Enable -

PAR_TPE . . . . . 116
Parallel Port Status PAR TPS A | V4
Phase 2 SMI Select- PH2_SEL . . .116
Programmable Chip Select 1 Trap

Status - PC1_TPS . . . ... Nn7
Programmable Chip Select 2 Trap

Enable - PC2_TPE . .. .16
Programmable Chip Select 2 Trap

Status - PC2_TPS . . . .. .NM7
Programmabie Chip Select 3 Trap

Status - PC3_TPS . . 117
Serial Port A Chip Select Trap Enable -
SPA_TPE . . . .116
Serial Port A Trap Status SPA TPS 117
Trap Status - TRPS . . .116
Serial Port B Chip Select Trap Enable -
SPB_TPE . . .116

Serial Port B Trap Status SPB TPS 117
SMI RAM Base Address - SMIBASE(1: 0) . . 76

SMi{ RAM Enable - SMI_RENB . . . . 84
SMI RAM Size - SRS(1:0) . . . ... .76
SMI Wake Up Enable - SMI WUE .. . .120
SMIFST . . . . . . . 84
SMIRDY 116 127

Split Memory Centrol and SMI RAM Start Address

Count- PC1_TC4:.0 . . .120 Register - Port 1ABH
Programmable Chip Select 2 Tmeout SMI RAM Base Address -
Count- PC2_TC40 . . . . . .120 SMIBASE (1:0) . . ... . T8
Serial Port A Chip Select Timeout SM!I RAM Size - SRS(1: 0) ... .. . T8
Count- SPA_TC4:0 . . Co .120 Split Memory at DRAM Region A -
SMI Wake Up Enable - SMI WUE . 120 SPLTA . .. .76
SMI I/0 Timeout Count Register 2 - Port AC72H Split Memory at DRAM Regron B -
I/0 Timeout Counter Test Mode - SPLTB . . . 76
IOTCTM . . . 121 Split Memory at DRAM Reglon C -
Parallel Port Chip Select Tlmeout Clock SPLTC . . . . 76
Select- PAR_TCS . . . .122 Split Memory at DRAM Reglon D-
Parallel Port Chip Select Tlmeout Count - SPLTD . . .o 76
PAR_TC4:0 121 Special Fully Nested Mode - SFNM . . 58 102
Programmable Chip Select 1 Tmeout Special Mask Mode - SMM . . .. . .60
Clock Select- PC1_TCS . . 121 Special Mask Mode Master - SMMM . . .103
Programmable Chip Select 2 Tlmeout Special Mask Mode Slave - SMMS . . . .103
Clock Select- PC2_TCS . . 121 Speedup Activity . . .. 37
Serial Port A Chip Select Tlmeout Clock Split Memory at DRAM Regron A- SPLTA . 76
Select - SPA_TCS . .122 Split Memory at DRAM Region B - SPLTB . 76
Serial Port B Chip Select Tmeout Clock Split Memory at DRAM Region C - SPLTC . 76
Select- SPB_TCS . . .122 Split Memory at DRAM Region D - SPLTD . 76
Serial Port B Chip Select Trmeout Count - Standard or Burst Refresh - STBU_REF . . 78
SPB_TC4:0 . . o121 Start Sequence -S_S . . . .. . 57
SMI Trap Control Reg/ster Port 7C72H Static Column DRAMs . . . . . .66
Programmable Chip Select 1 Trap Static Column Mode Bank O - scMo . . . 79
Enable - PC1_TPE . . . 116 Static Column Mode Bank 1 - SCM1 .. .79
I/O Write Status - IOWS .17 Static Column Mode Bank2-SCM2 . . . 79
Intel SMI - INT_SMI . . . 116 Static Column Mode Bank3-SCM3 . . . 79
Local Attention Enable - LAEN . 115 Static Column Mode Bank4-SCM4 . . . 79
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Static Column or Page Mode Register - T
Port 1A8H
Parity Check - PAR_CHE . . . 78  TestDelay Line-TDL . ... 129
SMI Address Translation - SMI ADTR . 79 Test Enable Register - PortA872H
Static Column Mode Bank0-SCM0 . . 79 BFC3 . . . . ... 129
Static Column Mode Bank 1 - SCM1 . 79 BIST3 . . . 129
Static Column Mode Bank 2 - SCM2 . 79 DRAM Driver Strength DRAM DRV 129
Static Column Mode Bank 3 - SCM3 . 79 Enable Level - EN_LVL . . . . . 130
Static Column Mode Bank 4 - SCM4 . 79 Enable Pulldown-EN_PLD . . . . 129
Write Parity Control - WPC . . 79 IRQ9 Enable-IRQ9EN . . . . . . 129
Status Register - Port 008H, 0DOH OLD_HLDA . e e o 129
Channel 0 DRQ Active - CHO_DRQ . . 52 Test Delay Line - TDL e e e o129
Channel 0 Has Reached TC - CHO_TC 52 Version Number . . ... 129
Channel 1 DRQ Active - CH1_DRQ . . 52 Test Status Register - Port DC72H
Channel 1 Has reached TC-CH1_TC . 52 BC . .... .. . . 130
Channel 2 DRQ Active-CH2_DRQ . . 52 BF34: BF30 e e e .. ... 130
Channel 2 Has Reached TC - CH2_TC 52 Calibration-CAL . . . . . . . . 130
Channel 3 DRQ Active -CH3_DRQ . . 52 DLT6:DLTO . . .. . 130
Channel 3 Has Reached TC - CH3_TC 52 Medium and SIow MED SLOW . . 130
Stop Clock Control Function Select - Time of Day Update Needed - TODUN . . 103
SCK(1:0) . . 40 Timeout Mask-TO_MSK . . . . ..o 122
Stop CPUCLK at Next Halt and Hold - Toggle, T . . e 8
SCHH . . . . 38  Transfer Mode - TRA MOD ... ... b4
Stop CPUCLK at Next Hold SCH . 38 TransferModeO-TRA_MODO . . . . . 109
Stop DMAClock - S_DCLK . . . . 42 Transfer Mode 1 -TRA_MOD1 . . . . . 109
Stop Grant AutoFast Enable - SGAE . 37 Transfer Mode2-TRA_MOD2 . . . . . 109
Stop Grant Divide by 4 - SGD4 . . . 37  Transfer Mode3-TRA_MOD3 . . . . . 109
Stop Request Latch Enable-SRLE . . . . 41 Transfer Mode 5-TRA_MOD5 . . . . . 109
STP_REQ . . . . . . .31,34,37 39, 40 84  TransferMode6-TRA_MOD6 . . . . . .110
Strap Options .. . . . 30 TransferMode7-TRA_MOD7 . . . . . .110
1X2xX . . .30, 42 Transfer Modes
3VBUFFER . 30 Block TransferMode-10 . . . . . . 49
3VCORE . 30 Cascade Mode - 11 S £
EXCOP . . .. 30 Demand Mode - 00 . . ... .. .49
WTKMODE .30, 42 Single Transfer Mode - 01 ... .. .49
CLKTEST .30, 42 Transfer Type
MODE486 . . . 30 Read-10 . . . . . . . . . .. .48
Port 8C72H . 42 Verify-00 . . . . . . . . . . . .49
SXM . 30 Write -01 . A L2
Susp . . . .. .3 Transfer Type - TRA TYP .. 54
SX Mode - SXM . 39 Transfer Type 0 - TRA_TYPO .. . . . 109
SXLOWEN . e« . . .. .. .30 Transfer Type 1 - TRA_TYP1 ... .. 109
SXM . .. ... ... ... ..61530 TransferType2-TRA_TYP2 . . . . . 108
SXSWPEN < 0] Transfer Type3-TRA_TYP3 . . . . . 109
SYSCLK . . . . . . . . .6,15/33 44,47 TransferType5-TRA_TYP5 . . . . . 109
System Activity . . . . . . . .93 TransferType6-TRA_TYP6 . . . . . 109
System Activity Momtor (SAM) Coe . 2 TransferType7-TRA_TYP7 . . . . . .110
System Configuration Reglster Port 19FH Trap Status-TRPS . . . . . . . . .116
RAS Timeout . . ... .70 TURBO.............3637
Weitek 4167 Enable WTKEN . 70
System Management Interrupt (SMI) 2 u
System Timeout Capability . 93
Upper Address Bits Mask 2 - UMSK2 . . 124
Upper Address Bits Mask 3-UMSK3 . . 125
)
248 RELEASED 11/30/93 79-840003-001 (Rev. C) ﬁ

BB 9718228 0019405 T?7 WM




INDEX

wD8110/LV

Upper Address Bits Masked - U_MSK1

. 88

Using SAM for System Power Management 93

Vv

Version Number .
Video Local Bus |nterface (VLBI)

.129
8

Video Refresh Power Down Mode .V. REF 85

Virus Protection Mode
VOH, VOL Test Mode

w

Wait State for 16 Bit Memory - WSM16

Wait State for 8 Bit I/O - WSI8
Watchdog Timer

Watchdog Timer Interrupt Enable -

WDOGEN

Watchdog T|r.'ne.r Interrupt Status -

WDOGST . .

Weitek 4167 Enable WI'KEN
Weitek Mode - WTKMODE
WEITEK4267 . .

Write Parity Control - WPC
WTKIRQ13 .
WTKMODE

. 70
127
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