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Product Overview

CS4031 CHIPSet

Very low-cost and high-integration chip set

Supports 486SX, 487SX, 486DX, and 486D X2
CPUs

Operating speeds of up to 33MHz
Two-chip chip set, no external 1PC needed

Integrated industry-standard CHIPS IPC core; no
external RTC needed

Integrated on-chip oscillators for 14.318MHz and
32.768KHz clocks

Only 8 TTL devices required for a complete
system with one VL-Bus ot

Full VESA VL-Bus supports up to 3 slots for
superior system performance, e.g. graphics

Patented high-performance “Page-interleave”
DRAM controller

3-2-2-2 or 4-3-3-3 for reads, and 0 or 1WS for
writes

Up to 64MB memory with 4 banks of DRAM or
32MB with 2 banks

Supports 256K B, 1IMB, 4MB, and 16MB DRAM
with a depth of 256K, 1M, or 4M

Hidden refresh supported for higher performance
Integrated Flash Rom support

Externa | SA-Bus drivers for design flexibility and
optimum drive

100% PC/ATa compatible

160-pin PQFP for the F84031 and 100-pin PQFP
for the F84035
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Introduction

Introduction

CS4031 is a very high-integration and low-cost chip
set for 486-based PC/AT compatible systems. It
consists of two chips, the F84031 and F84035. These
areoptimally partitioned to minimizethe external TTL
count.

Only 8 TTL devicesarerequired to implement a 100%
PC/AT compatible complete system with a 2-bank
DRAM (up to 32MB) and one VESA VL-Busdot for
either amaster or adave. Only one additional TTL is
needed for the system supporting two VL-Bus dots
with no more than one master.

The 84031 integrates DRAM controller, 1SA-bus
controller, and VESA VL-Bus controller in a 160-pin
PQFP package.

The 84035 is a super set of the industry-standard
CHIPSIPC (Integrated Peripheral Controller, 82C206)
whichintegratestwo 8237 DMA controllers, two 8259
interrupt controllers, one 8254 timer/counter, one
MC146818 rea time clock, and a 74LS612 memory
mapper in a 100-pin PQFP package.
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CS4031 Pinouts

DDA
#L30VA
LOTIA
IASTIASAS
#930vVd
oDMIA
61VS

8IVS
H#HSTIITA
LIVS

LVS
#S30OVA
SOMIA
9v'S

aNo

SVS
#310Vd
cOIa
VAR
#00vda
70Ia
€VS
#130Vd
1033a
Vs
#03IDVd
00HId
IVS

ovs

aNo

pannnaaonnpononagononarononn

IS
[4Y
€S
123
%Y
96
LS
8¢
6§
09
19
9
€9
9
<9
99
L9

69
0L
IL
L
€L
VL
SL
9L
LL
8L
6L
08

50 — GND
49 — MEMR#
48 — MEMW#
47 —/ IOR#
46 — IOW#

45 — SBHE#

41— A8

43—/ A9

84035

42 — A17
41 /7 Al8

100-PIN
PQFP

39 —7 A20

40 — A19

38 = A21

35 — IOCHRDY
34 — MASTER#
33 — 32KX2

32 = 32KX1
31 = vVCC

37 —= A22
36 F—1 A23

SO
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v \O
[\ o]

— NN
ANNA

C—ANNITNO~0ND
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—ANNTWVN\O~0o,

— AND
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—1 9dX

— ¢dX
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— DDA

VCC —/ ] 81
TRQ9 — 82
IRQ7 — 83
IRQ6 — 84
IRQ5 —185
TRQ4 —] 86
IRQ3 —87

IRQ1 — 88
IRQ1I0 —] 89

IRQ11 —190

IRQ12 =91
IRQ14 — 92

IRQ15 — 93

SMEMR# — 94

AEN —]96

SMEMW# —] 95

TC —97

PWRGOOD —198
GND — 100

SCLK —99

84035 Pinout
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CS4031 Pin Descriptions — 84031 Pin Overview

CS4031 Pin Descriptions

84031 PIN OVERVIEW

The 84031 Pin Overview table below lists the pins by signal names. The detailed pin functional descriptions for the 84031
follows the pin overview tables.

84031 PIN OVERVIEW

Input/ ToL lon Load Pull-up
Signal Name Pin No. Output (mA) (mA) (pF) W Notes
Ve (6 Ping) 1, 20, 40, 81, — — — — — System Ve
100, and 120
GND (10 Pins) 21,441, 42,79, 80, 81, 101, — — — — — System ground
121, 122, 160, and 159
OWSH# 1 In — — — 300 ISA-bus
A02 87 In — — — — CPU, local bus devices, and AT buffers
A03 88 In — — — — CPU, local bus devices, and AT buffers
A04 89 In — — — — CPU, local bus devices, and AT buffers
A05 20 In — — — — CPU, local bus devices, and AT buffers
A06 91 In — — — — CPU, local bus devices, and AT buffers
AO07 92 In — — — — CPU, local bus devices, and AT buffers
A08 93 In — — — — CPU, local bus devices, and AT buffers
A09 94 In — — — — CPU, local bus devices, and AT buffers
A10 95 1/0 4 -2 50 — CPU, local bus devices, and AT buffers
All 96 1/0 4 -2 50 — CPU, local bus devices, and AT buffers
A12 97 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A13 98 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
Al4 102 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A15 103 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A16 104 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
Al7 105 In — — — — CPU, local bus devices, and AT buffers
A18 106 In — — — — CPU, local bus devices, and AT buffers
A19 107 In — — — — CPU, local bus devices, and AT buffers
A20 108 In — — — — CPU, local bus devices, and AT buffers
A2l 109 In — — — — CPU, local bus devices, and AT buffers
A22 110 In — — — — CPU, local bus devices, and AT buffers
A23 111 In — — — — CPU, local bus devices, and AT buffers
A24 112 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A25 113 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A26 114 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
A3l 115 1/10 4 -2 50 — CPU, local bus devices, and AT buffers
ADSH 86 1/0 4 -2 40 10K CPU and local bus devices
BALE 150 Out 18 -10 240 — ISA-bus
BEO# 78 1/0 4 -2 50 — CPU and local bus devices
BE1# 77 1/0 4 -2 50 — CPU and local bus devices
BE2# 76 1/0 4 -2 50 — CPU and local bus devices
BE3# 72 1/10 4 -2 50 — CPU and local bus devices
BLAST# 69 1/10 4 -2 40 — CPU and local bus devices
BRDY# 75 1/10 4 -2 40 10K CPU and local bus devices
BUSCLK 118 Out 18 -10 50 — 8042 inverter
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CS4031 Pin Descriptions — 84031 Pin Overview

84031 PIN OVERVIEW (continued)

Input/ Tor Ton Load Pull-up
Signal Name Pin No. Output (mA) (mA) (pF) W) Notes
CASO# 5 Out 18 -10 65 — 6 DRAMs @ 7pF plus wiring
CAS1# 4 Out 18 -10 65 — 6 DRAMs @ 7pF plus wiring
CAS2 3 Out 18 -10 65 — 6 DRAMs @ 7pF pluswiring
CAS3# 2 Out 18 -10 65 — 6 DRAMs @ 7pF pluswiring
CASA#H 65 Out 18 -10 65 — 6 DRAMs @ 7pF pluswiring
CAS5# 66 Out 18 -10 65 — 6 DRAMs @ 7pF pluswiring
CASG6H# 67 Out 18 -10 65 — 6 DRAMs @ 7pF pluswiring
CAST# 68 Out 18 -10 65 — 6 DRAMs @ 7pF plus wiring
CLK2 119 In — — — — CLK20UT or oscillator circuit
CLK20UT 124 Out 9 -5 30 — 84031 CLK2
CLKIN 123 In — — — — Oscillator
D/C# 82 1/10 4 -2 40 — CPU and local bus devices
DO 7 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D1 13 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D2 23 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D3 29 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D4 35 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D5 a4 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D6 50 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D7 56 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D8 9 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D9 15 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D10 25 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D11 31 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D12 37 1/0 4 -2 65 — CPU, DRAMSs, and local bus devices
D13 46 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D14 51 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D15 57 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D16 6 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D17 11 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D18 22 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D19 27 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D20 33 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D21 43 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D22 49 1/0 4 -2 65 — CPU, DRAMSs, and local bus devices
D23 55 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D24 10 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D25 16 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D26 18 1/0 4 -2 65 — CPU, DRAMS, and local bus devices
D27 26 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D28 32 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D29 38 1/10 4 -2 65 — CPU, DRAMs, and local bus devices
D30 47 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
D31 64 1/10 4 -2 65 — CPU, DRAMSs, and local bus devices
DGNT# 143 In — — — — IPC
DWE# 48 Out 18 -10 240 — 24 DRAMs @ 7pF pluswiring
EADSH 71 Out 9 -5 40 10K CPU and local bus devices
GATEA20 127 In — — — 4.7K Keyboard controller
HLDA 85 In — — — — CPU
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CS4031 Pin Descriptions — 84031 Pin Overview

84031 PIN OVERVIEW (continued)

Input/ ToL Ton Load Pull-up

Signal Name Pin No. Output (mA) (mA) (pF) W) Notes
|IOCHCK# 155 In — — — 47K ISA-bus
IOCHRDY 153 110 18 — 240 1K ISA-bus
10CS16# 147 In — — — 300 ISA-bus
|OR# 151 110 18 -10 240 10K ISA-bus
10W# 152 110 18 -10 240 10K I1SA-bus
KBRST# 127 In — — — 4.7K Keyboard controller
KEN# 74 Out 4 -2 40 — CPU
LDEV# 125 In — — — 10K From VL-Bus slots.
LIN 142 In — — — 10K IPC
LOUT 141 Out 4 -2 30 — IPC
M/IO# 83 110 4 -2 200 — CPU and local bus developers
MAO 8 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA1 12 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA2 14 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA3 17 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA4 24 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MAS5 28 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MAG6 30 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA7 34 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MAS8 36 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA9 39 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA10 45 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MA11 52 Out 18 -10 200 — 24 DRAMS @ 6pF pluswiring
MASTER# 144 In — — — 300 I1SA-bus
MEMCS16# 148 110 18 — 240 300 ISA-bus
MEMR# 146 110 18 -10 240 10K ISA-bus
MEMW# 145 110 18 -10 240 10K ISA-bus
MPO 60 110 4 -2 65 — CPU and DRAMs
MP1 61 110 4 -2 65 — CPU and DRAMs
MP2 62 110 4 -2 65 — CPU and DRAMs
MP3 63 110 4 -2 65 — CPU and DRAMs
NC 19 — — — — — Reserved
NC 99 — — — — — Reserved
NC 130 — — — — 10K Requires 10K pull-up
NMI 70 Out 4 -2 30 — CPU
RASO# 58 Out 18 -10 120 — 12 DRAMs @ 7pF plus wiring
RAS1# 59 Out 18 -10 120 — 12 DRAMs @ 7pF plus wiring
RAS2# 53 Out 18 -10 120 — 12 DRAMs @ 7pF plus wiring
RAS3# 54 Out 18 -10 120 — 12 DRAMs @ 7pF pluswiring
RDY# 73 110 4 -2 40 10k CPU and local bus devices
ROMCS# (8042CSH) 129 Out 4 -2 50 — ROM and 8042 chip select
SBHE# 149 110 18 -10 240 — ISA-bus
SCLK 117 In — — — — Oscillator circuit
SCLKOUT (VBUFDIR%#) 125 Out 9 -5 85 — 84031, 84035, CPU, or VRAM buffers
SDEN# 158 Out 4 -2 30 — F245 and inverter
SDIRO 157 Out 4 -2 40 — F245
SDIR1 156 Out 4 -2 40 — F245
SYSRESET 116 In — — — — IPC
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84031 PIN OVERVIEW (continued)

CS4031 Pin Descriptions — 84031 Pin Overview

Input/ ToL Ton Load Pull-up
Signal Name Pin No. Output (mA) (mA) (pF) W) Notes
WIR# 84 110 4 -2 40 — CPU and local bus devices
XAO0 132 110 4 -2 40 — F245
XAl 131 — — — — — —
XDO 140 110 4 -2 65 — 8042, ROM, LS245, or 84035
XD1 139 — 4 -2 — — —
XD2 138 — 4 -2 — — —
XD3 137 — 4 -2 — — —
XD4 136 — 4 -2 — — —
XD5 135 — 4 -2 — — —
XD6 134 — 4 -2 — — —
XD7 133 — 4 -2 — — —
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CS4031 Pin Descriptions — 84035 Pin Overview

84035 PIN OVERVIEW

The 84035 Pin Overview table below lists the pins by signal names. The detailed pin functional descriptions for the 84035
follows this overview table.

84035 PIN OVERVIEW
Input/ IoL Ton Load Pull-up

Signal Name Pin No.  Output Driver (mA) (mA) (pF) (W) Notes
Ve (4 Ping) 1, 31,51, — — — — — — Battery backup circuit

and 81
GND (6 Pins) 16, 30, 50, — — — — — — System ground

65, 80,

and 100
NC 1 — — — — — — Reserved, do not connect
14MX1 2 In — — — — — 14.31818MHz crystal input
14M X2 3 Out TP 2 -1 50 — 14.31818MHz crystal output
32KX1 32 In — — — — — Crystal circuit
32KX2 33 Out TP 1 -1 — — Crystal circuit
A8 44 110 TS 4 -1 65 — CPU and 84031
A9 43 110 TS 4 -1 65 — CPU and 84031
Al7 a2 110 TS 4 -1 65 — CPU and 84031. Driven for DMA; inputsto generate SA.
A18 11 110 TS 4 -1 65 — CPU and 84031. Driven for DMA; inputsto generate SA.
A19 40 110 TS 4 -1 65 — CPU and 84031. Driven for DMA; inputsto generate SA.
A20 39 Out TS 4 -1 65 — CPU and 84031. Drivenfor DMA.
A21 38 Out TS 4 -1 65 — CPU and 84031. Driven for DMA.
A22 37 Out TS 4 -1 65 — CPU and 84031. Driven for DMA.
A23 36 Out TS 4 -1 65 — CPU and 84031. Driven for DMA.
A20M#TEST# 14 110 TS 4 -1 30 10K CPU
AEN 9 Out TP 24 -3 240 — ISA-bus
CPURESET 21 Out TP 4 -1 50 — CPU(s)
DACKO# 76 Out TP 4 -1 240 — ISA-bus
DACK1# 73 Out TP 4 -1 240 — ISA-bus
DACK2# 70 Out TP 4 -1 240 — ISA-bus
DACK3# 67 Out TP 4 -1 240 — ISA-bus
DACK5# 62 Out TP 4 -1 240 — ISA-bus
DACK6# 55 Out TP 4 -1 240 — ISA-bus
DACKT7# 52 Out TP 4 -1 240 — ISA-bus
DGNT# 8 Out TP 4 -1 40 — 84031; one buffer direction
DREQO 77 In — — — — 10K  ISA-bus
DREQ1 74 In — — — — 10K  ISA-bus
DREQ2 71 In — — — — 10K  ISA-bus
DREQ3 68 In — — — — 10K  ISA-bus
DREQ5 63 In — — — — 10K  ISA-bus
DREQ6 56 In — — — — 10K  ISA-bus
DREQ7 53 In — — — — 10K  ISA-bus
FERR# (IRQ13) 7,83 In — — — — — CPU or coprocessor logic
FLUSH# 12 Out TS 4 -1 30 — CPU
HLDA 19 In — — — — — CPU
HOLD 20 Out TP 4 -1 30 — CPU(s)
IGNNE#/INTCLR 13 Out TP 4 -1 30 — CPU or coprocessor logic
INTR 15 Out TP 4 -1 30 — CPU
IOCHRDY 35 In — — — — 1K ISA-bus and 84031
|0OR# 47 110 TS 24 -3 240 10K  ISA-busand 84031. Drivenfor DMA cyclesonly.
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CS4031 Pin Descriptions — 84035 Pin Overview

84035 PIN OVERVIEW (continued)

Input/ ToL Ton Load Pull-up
Signal Name Pin No. Output  Driver (mA) (mA) (pF) W) Notes
1OW# 46 1/10 TS 24 -3 240 10K ISA-bus and 84031. Driven for DMA cyclesonly.
IRQO1 88 In — — — — — ISA-bus
IRQO3 87 In — — — — — 1SA-bus
IRQO4 86 In — — — — — 1SA-bus
IRQO5 85 In — — — — — 1SA-bus
IRQO6 84 In — — — — — 1SA-bus
IRQO7 83 In — — — — — 1SA-bus
IRQ09 82 In — — — — — ISA-bus
IRQ10 89 In — — — — — ISA-bus
IRQ11 90 In — — — — — ISA-bus
IRQ12 91 In — — — — — ISA-bus
IRQ14 92 In — — — — — ISA-bus
IRQ15 93 In — — — — — 1SA-bus
LGNT# 5 Out TP 4 -1 50 — Local bus
LIN 17 In — — — — — 84031
LOUT 18 Out TP 4 -1 30 — 84031
LREQ# 6 In — — — — 10K Local bus (pull-up if not used).
MASTER# 34 In — — — — 300 1SA-bus
MEMR# 49 Out TS 24 -3 240 10K ISA-bus and 84031. Driven for DMA cyclesonly.
MEMW# 48 Out TS 24 -3 240 10K ISA-bus and 84031. Driven for DMA cyclesonly.
PSRSTB# 10 In — — — — RC RC circuit
PWRGOOD 98 In — — — — — Power supply of PUC circuit
REFRESH# 59 110 oC 24 — 240 300 ISA-bus
SAO0 79 1/0 TS 24 -3 240 — 1SA-bus and F245
SAl 78 1/0 TS 24 -3 240 — 1SA-bus and F245
SA2 5 1/0 TS 24 -3 240 — 1SA-bus and F245
SA3 72 1/0 TS 24 -3 240 — 1SA-bus and F245
SA4 69 1/0 TS 24 -3 240 — 1SA-bus and F245
SA5 66 110 TS 24 -3 240 — ISA-bus and F245
SA6 64 110 TS 24 -3 240 — ISA-bus and F245
SA7 61 110 TS 24 -3 240 — ISA-bus and F245
SA17 60 Out TS 24 -3 240 — ISA-bus (driven from A19:17)
SA18 58 Out TS 24 -3 240 — I1SA-bus (driven from A19:17)
SA19 57 Out TS 24 -3 240 — I1SA-bus (driven from A19:17)
SBHE# 45 Out TS 24 -3 240 — 1SA-bus and 84031
SCLK 99 In — — — — — Oscillator circuit
SLOW 4 In — — — — 10K Turbo switch
SMEMR# 94 Out TP 24 -3 240 — 1SA-bus and 84031
SMEMR# 95 Out TP 24 -3 240 — 1SA-bus and 84031
SPKR 9 Out TP 4 -1 30 — Spesaker buffer
SYSRESET 54 Out TP 8 -2 50 — Coprocessor, 4025, and buffer to ISA-bus.
TC 97 Out TP 4 -1 240 — ISA-bus
XDO 22 110 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD1 23 110 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD2 24 1/10 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD3 25 1/10 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD4 26 1/0 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD5 27 1/0 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD6 28 1/0 TS 4 -1 65 — 84031, LS244, 8042, and ROM
XD7 29 1/0 TS 4 -1 65 — 84031, LS244, 8042, and ROM
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84031 PIN DESCRIPTIONS

The pin functional descriptions for the 84031 are listed below. For a pin overview by signal names, see the 84031
Pin Overview table or the pinout diagram.

CLOCKS AND RESET
Input/

Signal Name Pin No. Output  Description

CLKIN 123 In Clock Input (2x clock from oscillator). Used only to create CLK20UT and
SCLKOUT.

CLK20UT 124 Out Clock 2x Output. CLK20UT isabuffered version of CLK2, with very low skew
to SCLKOUT. Itisfed back to CLK2 onthe 84031 and any other logic requiring
a2x clock.

SCLKOUT 125 Out 1x clock output. Thisis CLKIN divided by 2, and is used to drive SCLK on the
84031, 84035, as well asthe CPU.

CLK2 119 In 2x clock input. Used for the DRAM state machine. It is also used as a source
for the ISA-bus clock divider.

SCLK 117 In 1x clock input.

SYSRESET 116 In System Reset from the 84035.

BUSCLK 118 Out | SA-Bus Clock.

ARBITRATION

Input/

Signal Name Pin No. Output  Description

HLDA 85 In CPU Hold Acknowledge. When low, indicates that the CPU has control of the
local bus. When high, either the local master, the DMA controller, or the ISA
master has the bus. The 84031 generates parity for DRAM write cycles when
this pin ishigh.

DGNT# 143 In DMA controller Grant. When low, indicates that either the DMA controller or

an I SA-bus master has control of the bus. The 84031 becomesthe | SA slaveand
floats the I SA-bus commands when this signal is low.

MASTER# 144 In |SA-bus Master signal. Indicates that the ISA master has the bus. The 84031
uses this to determine the difference between DMA and | SA master cycles. It
is also used in determining the timing for IOCHRDY generation.

Revision 1.0 17 Advance Product Information CS4031



\" lr: CS4031 Pin Descriptions — 84031 Pin Descriptions

CPU AND LOCAL BUS CONTROL SIGNALS

Input/

Signal Name Pin No. Output  Description

ADSH# 86 110 Address Strobe. Input for CPU and local master cycles. Output for DMA and
|SA master cycles.

W/R# 84 1/10 Write/Read status signal. Input for CPU and local master cycles. Output for
DMA and ISA master cycles.

D/C# 82 1/10 Data/Code status signal. Input for CPU and local master cycles. Output for
DMA and ISA master cycles.

M/IO# 83 1/10 Memory/IO status signal. Input for CPU and local master cycles. Output for
DMA and ISA master cycles.

RDY # 73 1/10 Non-burst ready. Output whenadave. Input fromaloca busdaveor externa cache
controller.

BRDY# 75 110 Burst Ready. Output whenaslave. Input fromalocal busslaveor external cache
controller.

KEN# 74 Out Cache Enable to the CPU. Always driven. Optionally inactive for shadow
RAM.

BLAST# 69 110 Burst Last. Driven (low) for DMA and ISA master cycles.

EADSH 71 Out External Address Strobe. Used to invaidate the 486 cache on DMA and ISA
master cycles. Optionally floated when alocal master takes the cycle (the local
master drivesit on the VL-bus).

ISA-BUS

Input/

Signal Name Pin No. Output  Description

BALE 150 Out Buffered Address Latch Enable. Direct drive of the ISA-bus.

MEMR# 146 1/10 Memory Read Strobe. Direct drive of the ISA-bus. Output when HLDA or
LGNT# arelow. Input when these are both high.

MEMW# 145 1/10 Memory Write Strobe. Direct drive of the ISA-bus. Output when HLDA or
LGNT# arelow. Input when these are both high.

|OR# 151 1/0 I/0O Read strobe. Direct drive of the ISA-bus. Output when HLDA or LGNT#
arelow. Input when these are both high.

|OW# 152 1/10 I/O Write strobe. Direct drive of the ISA-bus. Output when HLDA or LGNT#
arelow. Input when these are both high.

IOCHRDY 153 1/10 | SA-busready (1/0 Channel Ready). Output when an ISA slave (DMA and ISA

master accesses to local DRAM or local bus slaves). Input for CPU or local
master accesses to the | SA-bus (open collector).

ows# 154 In | SA-buszerowait statesignal. Thel SA-busslavewill drivethissignal low when
amemory command falls to force a 0 wait state cycle. It may also be used to
force an 8-bit memory or 1/O signal into 2 wait state cycles.

MEMCS16# 148 1/10 16-bit ISA memory indicator. Output for DMA and | SA master accessestolocal
DRAM or local busgaves. Input for CPU or local master accessestothel SA-bus
(open coallector).

|OCS16# 147 In Input for CPU or local master accesses to the ISA-bus.
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ADDRESS BUS
Input/

Signal Name Pin No. Output  Description

BEO# 78 1/10 Byte enables (BE3:0#). Input for CPU or local master accesses to the | SA-bus.

BE1# 77 Output for DMA or | SA master cycles. Generated from XA1:0 and SBHE#.

BE2# 76

BE3# 72

SBHE# 149 1/10 | SA-bus BHE#. Output for CPU or local master accessesto the ISA-bus. Input
for DMA or ISA master cycles.

XAO0 132 1/10 Output for CPU or local master accessesto the ISA-bus. Input for DMA or ISA

XAl 131 master cycles.

A2 87 In Local bus address (A9:2). Alwaysinputs.

A3 88

A4 89

A5 90

A6 91

A7 92

A8 93

A9 94

A10 95 1/10 Local bus address (A16:10). Output for DMA cycles. A16:10 of the DMA

All 96 addressis sent on XD6:0 from the 84035 and latched in the 84031.

Al12 97

A13 98

Al4 102

A15 103

A16 104

Al17 105 In Local bus address (A23:17). Alwaysinputs.

A18 106

A19 107

A20 108

A21 109

A22 110

A23 111

A24 112 1/10 Local busaddress (A26:24, A31). Drivenlow for DMA and | SA master cycles.

A25 113

A26 114

A3l 115

ROMCS# (8042CSs#) 129 Out Logica OR of the ROM chip select and 8042 chip select. The 8042 chip select
isactive for 1/O ports 60 and 64. The ROM chip select is programmable.

LDEV# 126 In Local Device. A local bus slave or cache controller drives this signal low to

indicate that it will handle the cycle. Thissignal is sampled either at the end of
thefirst or second T2.
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DRAM CONTROLLER
Input/
Signal Name Pin No. Output  Description
RASO# 58 Out RASfor each of 4 DRAM banks (RAS3:0#). Direct Drive.
RAS1# 59
RAS2# 53
RAS3# 54
CASO# 5 Out CAS7:0#. CAS3:0# are for banks 0 and 2. CAS7:4# are for banks 1 and 3.
CAS1# 4 Direct drive.
CAS2# 3
CAS3# 2
CASA# 65
CASH# 66
CAS6# 67
CAS/# 68
DWE# 48 Out DRAM Write Enable. Direct drive for 2 banks.
MAO 8 Out DRAM address (MA11:0). Direct drive for 2 banks.
MA1 12
MA2 14
MA3 17
MA4 24
MAS 28
MAG 30
MA7 34
MAS 36
MA9 39
MA10 45
MA11 52
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DATA BUS
Input/
Signal Name Pin No. Output  Description
DO 7 1/10 Local busdata (D31:0).
D1 13
D2 23
D3 29
D4 35
D5 44
D6 50
D7 56
D8 9
D9 15
D10 25
D11 31
D12 37
D13 46
D14 51
D15 57
D16 6
D17 11
D18 22
D19 27
D20 33
D21 43
D22 49
D23 55
D24 10
D25 16
D26 18
D27 26
D28 32
D29 38
D30 47
D31 64
MPO 60 1/10 DRAM parity bits (MP3:0). Connected to DP0:3 of the 486. The 486 generates
MP1 61 parity when it has the bus. For local masters, DMA cycles, and |SA masters, the
MP2 62 84031 generates parity. Parity is checked by the 84031 for all cycles.
MP3 63
XDO 140 1/10 Intermediate databus (XD7:0). Connected directly to the 84035, BIOS ROM, 8042,
XD1 139 and, through an L S245, to the | SA-bus.
XD2 138
XD3 137
XD4 136
XD5 135
XD6 134
XD7 133
SDIRO 157 Out Direction control for the XD7:0to SD7:0 (SDIR0) and the D15:8to SD15:8 (SDIR1)
SDIR1 156 buffer. 0=SD to XD (or D). 1= XD (or D) to SD.
SDEN# 158 Out SD bus Enable. Connects to the enable of the D15:8 to SD15:8 buffer and, through

aninverter, to the enables of the D31:24 to SD15:8 buffer that isnormally low. Goes
high for CPU or local master high word writesto the ISA-bus. Then DMA and ISA
master reads from the high word of the local DRAM or the local bus slaves.
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INTERRUPTS
Input/
Signal Name Pin No. Output  Description
IOCHCK# 155 In I/0O Channel Check (parity error indicator from the ISA-bus). Generatesan NMI and
setsthe IOCHCK flag.
NMI 70 Out Nonmaskable Interrupt request to the CPU. Generated for parity errors and when

IOCHCK# has gone low. Each of these has enable bits plus a final mask.

CONTROL LINK AND KEYBOARD

Input/

Signal Name Pin No. Output  Description

LIN/TEST 142 In Control Link Input from the 84035. Transfers the following information: Refresh
Request, Refresh Complete, and DMA Address Strobe.

In Test Mode input.

LOUT 141 Out Control Link Output to the 84035. Transfers the following information: Interrupt
Acknowledge cycle, CPU Reset Request, Refresh Request Acknowledge, and
GATEA20 from the keyboard controller

GATEA20 128 In GATEAZ20 signal from the 8042. The 84031 detects transitions on this pin and
transmits them to the 84035 over the control link.

KBRST# 127 In Keyboard Reset from the 8042. When this signal goes low, the 84031 sends a code

across the control link to inform the 84035 of this. The 84035 will perform the CPU
restart.
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84035 PIN DESCRIPTIONS
The pin functional descriptions for the 84035 are listed below. For apin overview by signal names, see the 84035

Pin Overview table or the pinout diagram.

CLOCKS
Input/

Signal Name Pin No. Output  Description

14MX1 2 In 14.31818MHz crystal inpuit.

14MX2 3 Out 14.31818MHz crystal output

SCLK 99 In 1x CPU clock input. Used for arbitration logic, reset generation, and selectively
divided down to make the DMA clock.

RESETS

Input/

Signal Name Pin No. Output  Description

PWRGOOD 98 In Power Good. From the power supply or power-on clear circuit.

CPURESET 21 Out Reset to the CPU only. Synchronized to SCLK.

SYSRESET 54 Out System Reset. Reset to the rest of the system. Has the same timing as
CPURESET, but is only active following PWRGOOQOD being low.

ARBITRATION

Input/

Signal Name Pin No. Output  Description

HOLD 20 Out Bus Hold Request (HOL D) to the CPU. Synchronousto SCLK.

HLDA 19 In Bus Hold Acknowledge (HLDA) from the CPU. The 84035 assumes it is
synchronous to SCLK.

LREQ# 6 In Local bus Request from the local masters. If more than one LREQ# is present,
external arbitration logic (from aPAL) creates additional LGNT# signals.

LGNT# 5 Out Local bus Grant to local bus masters. This signal goes low to give control to a
local bus master.

DGNT# 8 Out DMA controller Grant hold acknowledge. Indicatesthat the DMA controller or
| SA master hascontrol of thebus. Usedfor buffer steering and goesto the 84031.

MASTER# 34 In | SA master pullsthissignal low after gaining control of the bus throughaDMA
channel’s DREQ/DACK# signals. When this signal goes low the AEN output
istaken low.

REFRESH# 59 1/0 | SA-bus Refresh signal. The 84035 drivesthissignal low during refresh cycles.
During refresh cycles while an ISA master has control of the bus, the master
drivesit low.

AEN 96 Out DMA AddressEnable. Highfor DMA and refresh cycles, low at all other times,
including when the CPU, local masters, or | SA masters have control of the bus.
The main function of this signal isto disable all 10O decodesin the system.

TC 97 Out DMA Terminal Count. Thissignal goes high during the final cycle of aDMA

transfer. Itisused mainly by the floppy disk controller, but may also be used by
other DMA devices.
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CS4031 Pin Descriptions — 84035 Pin Descriptions

Input/

Signal Name Pin No. Output  Description

DREQO 77 In DMA Requests. DREQ3:0 are 8-bit channels. DREQ7:5 are 16-bit channels.

DREQ1 74 Any of these channels may be used for ISA masters, except DREQ7:5 are

DREQ2 71 preferred because there is less arbitration overhead.

DREQ3 68

DREQ5 63

DREQ6 56

DREQ7 53

DACKO# 76 Out DMA Acknowledge.

DACK1# 73

DACK2# 70

DACK3# 67

DACK5# 62

DACK®6# 55

DACKT7# 52

SLOW# 4 In Turbo switch input. Polarity is programmable. Normally, low is dlow, highis
fast. The signal can be programmed to emulate the speed of an 8MHz
AT-compatible CPU. (Note: Some software applications require certain speeds
in order to execute.) The Performance Control registers must be programmed
before this signal has any effect.

FLUSH# 12 Out This signal should be connected to the CPU FLUSH# pin. It is used in
conjunction with the performance control register. The CPU cacheisoptionally
flushed each time the CPU is put into HOLD; the register can better control the
speed of execution.

ISA-BUS

Input/

Signal Name Pin No. Output  Description

MEMR# 49 1/10 Memory Read strobe. Connected directly to the | SA-bus. Output during DMA
cycles. Input at al other timesto generate SMEMR#.

MEMW# 48 1/10 Memory Write strobe. Connected directly to the ISA-bus. Output during DMA
cycles. Input at all other timesto generate SMEMR#.

SMEMR# 94 Out Memory Read strobe for the bottom 1IMB. Connected directly to the ISA-bus.
Output at all times. Thissignal isafunction of A23:20 and MEMR#, and islow
when all of those signals are low.

SMEMW# 95 Out Memory Write strobe for the bottom 1IMB. Connected directly to the |SA-bus.
Output at all times. This signal is a function of A23-20 and MEMWH#, and is
low when all of those signals are low.

|OR# 47 1/0 I/0 Read strobe. Connected directly to the ISA-bus. Output during DMA
cycles. Input at al other times, to accessinternal 1/O.

|OW# 46 1/10 I/O Write strobe. Connected directly to the ISA-bus. Output during DMA
cycles. Input at all other times, to accessinternal 1/0.

IOCHRDY 35 1/10 ISA-bus ready. Input during DMA cycles to add wait states to the command

strobes. Output during accesses to the DMA controller registers to optionally
add await state.
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ADDRESS BUS
Input/

Signal Name Pin No. Output  Description

SBHE# 45 Out I SA-bus byte high enable. Driven only during DMA cycles. For 8-bit DMA
(channels 3:0) it is driven with the inverse of AO. For 16-bit DMA (channels
7:5) it isdriven low.

SAOQ 79 1/10 | SA-bus address hits 7:0. Direct drive of the ISA-bus. Outputs during DMA

SAl 78 cycles and refresh cycles. Inputsat al other times.

SA2 75

SA3 72

SA4 69

SA5 66

SA6 64

SA7 61

A8 44 1/10 Local bus address bits 9:8. Connected to the CPU loca bus. Outputs during

A9 43 DMA cycles. Inputsat al other times.

SA17 60 Out | SA-bus address bits 19:17. Direct drive of the ISA-bus. Outputs at all times

SA18 58 except ISA master cycles, where these are floated. These are driven from

SA19 57 A19:17.

Al17 42 1/10 Local bus address bits 19:17. Connected to the CPU local bus. Outputs during

A18 41 DMA cycles. Inputs (to drive SA19:17) at all other times.

A19 40

A20 39 Out Local bus address bits 23:20. Connected to the CPU local bus. Outputs during

A21 38 DMA cycles, floated at all other times.

A22 37

A23 36

A20MH#ITEST# 14 Out Addresshit 20 Mask/Test. Connected tothe CPU A20M# pin. Thisisthelogical
OR of the emulated keyboard GATEA?20 and fast GATEA20 (port 92 hit 1).
This pin becomesthe TEST# input after reset . If pulled low, the 84035 will go
into test mode. It becomes the A20M output after a configuration bit has been
set. At that time the 84035 begins driving the pin and ignoring it asan input. A
10K pull-up should be connected to this pin to prevent the test mode from being
entered and to keep A20M# high at power up.

DATA BUS

Input/

Signal Name Pin No. Output  Description

XDO 22 1/10 Databus. Outputsfor I/Oreadsof internal registers. Also outputsto passA16:10

XD1 23 tothe84031 at the start of DMA cycles. Inputsfor I/Owritesof internal registers.

XD2 24

XD3 25

XD4 26

XD5 27

XD6 28

XD7 29
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INTERRUPTS
Input/

Signal Name Pin No. Output  Description

IRQO1 88 In Interrupt inputs to the 8259s.

IRQO3 87

IRQO4 86

IRQO5 85

IRQO06 84

IRQO7 83

IRQO9 82

IRQ10 89

IRQ11 90

IRQ12 91

IRQ14 92

IRQ15 93

FERR# (IRQ13) 7 In Floating-point Error/Interrupt Request 13. Dual function pin. Normally it is
FERR# from the CPU and goes to the internal coprocessor error logic. It may
optionally be IRQ13 if the coprocessor error logic is external.

IGNNE# (INTCLR) 13 Out Ignore Numeric Error/Interrupt Clear. Dua function pin. Normally it is
IGNNE#to the CPU and comesfrom theinternal coprocessor error logic. It may
optionally be INTCLR (active high write strobe for 1/O ports FO and F1) if the
coprocessor error logic is external .

INTR Out Interrupt request to the CPU.

INTERVAL TIMER AND DATE-TIME CLOCK

Input/

Signal Name Pin No. Output  Description

SPKR 9 Out Speaker output. Driven continuously high when speaker isnot in use. See port
61h for description.

32KX1 32 In Real time clock 32KHz crystal input.

32KX2 33 Out Real time clock 32KHz crystal Output.

PSRSTB# 10 In Real Time Clock Power Strobe. This signal, when low, indicates that the real
timeclock haslost power. For battery backup power, the 84035 V cc pins should
be connected to a 100K ohm pull-up resistor and a 0.1nF capacitor.

CONTROL LINK

Input/

Signal Name Pin No. Output  Description

LIN 17 In Control Link Input from the 84031. Transfers the following information:
Interrupt Acknowledge cycle, CPU Reset Request, Refresh Request
Acknowledge cycle, and GATEA?20 from keyboard controller.

LOUT 18 Out Control Link Output tothe 84031. Transfersthefollowinginformation: Refresh

Request, Refresh Complete, and DMA Address Strobe.
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CS4031 Registers

84031 AND 84035 1/0 PORT SUMMARY

Port Address 84031 84035 Description

00-0F O DMA controller no. 1 (8-bit DMA)

20-21 O Interrupt controller no. 1 (IRQ7:0)

22-23 O O Configuration register address and data port
40-43 O Timer (8254)

60 O Keyboard data port

61 O O Port B

64 O Keyboard command/status port

70 O O Real time clock address port and NMI mask, (84031 bit 7 iswrite only)
71 O Real time clock data port

80-8F O DMA page registers

92 O Fast CPU reset and GATEA20

AO-Al O Interrupt controller no. 2 (IRQ15:8)

CO-DF O DMA controller no. 2 (16-bit DMA)

84031 AND 84035 CONFIGURATION REGISTER SUMMARY

Index Register 84031 84035 Description

01 O IPC DMA controller wait states, clock.
05 O I SA-bus command delays

06 O ISA-bus wait states, address hold

07 O ISA-bus clock selection

08 O Performance control

09 O Miscellaneous control

0A O DMA clock selection

OB-OF — — Reserved

10 O DRAM timing

11 O DRAM setup

12 O DRAM configuration, blocks 0 and 1
13 O DRAM configuration, blocks 2 and 3
14 O DRAM block 0 starting address

15 O DRAM block 1 starting address

16 O DRAM block 2 starting address

17 O DRAM block 3 starting address

18 O Video shadow and local bus control
19 O DRAM shadow read enable

1A O DRAM shadow write enable

1B O ROMCS enable

1C O Soft reset and GATEA20

1D-1F — — Reserved

20-2F — — Reserved
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84031 I/O PORT ADDRESSES

Listed below are the 84031 1/O port addresses that are
described in thissection. (Figuresare provided for the
registers, where applicable.)

Configuration register address and data port
Keyboard data port

Port B

Keyboard command status port

Real time clock address port and NMI mask.
All registers specific to the 84031 are summarized in

the 84031 and 84035 1/0O Port Summary and the 84031
and 84035 Configuration Register Summary tables.

CONFIGURATION REGISTER
ADDRESS PORT
Port Address 22

Write only port which holds the address of Chips and
Technologies, Inc. index register that is accessed
through 1/O port 23. This register must be written
before each access to port 23; even if the same index
register is being accessed twicein arow.

CONFIGURATION REGISTER DATA
Port Address 23

Port address 23 accesses the configuration register that
pointsto port 22. A second access to port 23 without
writing in between to port 22 will be ignored.

“Reserved” bits are unpredictable on read and may
vary from one read to the next. For compatibility with
future revisions and to avoid unexpected anomalies,
reserved bits should be set to 0 on write (or |eft in their
default state or written with the value as read) unless
otherwise stated.

KEYBOARD DATA PORT
Port Address 60

Used for keyboard GATEA 20 and Fast Reset function.
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PORT B

Port Address 61

Default = OF

D7|D6|D5|D4|D3|D2|D1|D0O

L Timer 2 gate

Speaker data
Parity enable
IOCHCK
Refresh detect
Timer 2 output
Channel check latch

Parity error

This is an AT-compatible port with miscellaneous
information. Bits 3:0 are read/write. Bits7:4 areread
only. Only bits2, 3,6, and 7 areavailable on the 84031.
Theremainder isavailableonthe84035. For I/Oreads,
half of the bits comes from each chip.

7 Parity check latch.

Read only. 1 indicates that alocal parity error
has occurred. Bit 7 isthe Q# output result from
the bit 3 above.

6 Channel check latch.

Read only. A logic 1 indicates that IOCHCK#
has been activated. Bit 6 isthe Q output result
from the bit 4 above.

5 Timer 2 outpuit.

Read only. (Bit 5 is adso available on the
84035.) Bit 5 alows software to monitor the
output of timer 2. Timer 2, ANDed together
with bit 1 and inverted, produces the speaker
signa. If bit 1is1, the SPKR output signal will
be low when thisbit is 1.

4 Refresh detect.

Read only. (Bit 4inthe 84035.) Bit 4 toggles
on each refresh. It should toggle whenever
timer 1 produces a pulse (at about every 15s).
The software may usethisas atime delay.

3 Enable IOCHCK.

0 enables local the IOCHCK interrupt. 1
disables IOCHCK and clears the IOCHCK
flip-flop. Bit 3isinverted and sent to the active

—

low clear of aflip-flop. IOCHCK issent to the
activelow preset input. The Q# outputisfedto
the NMI logic. The Q output is sent to bit 6.
The flip-flop is an index register, where the
preset input of the flip-flop (ALS74 on
AT-compatibles) has precedence over Q. The
clear input has precedence over Q#.

Enable parity check.

Bit 2 has R/W function. 0 enableslocal DRAM
parity checking. 1 disableslocal DRAM parity
checking and clears the local parity error
flip-flop. Bit 2isinverted and sent to the active
low preset input on the flip-flop . The Q output
is PCK and is fed to the NMI logic. A parity
error clockstheflip-flopto 0. Anindex register
bit is used to block local DRAM parity errors,
plus prevents the flip-flop from being clocked.
The preset input from the flip-flop (F74 on
AT-compatibles) has precedence over Q. The
clear input has precedence over Q#.

Speaker data.

Bit 1 hasR/W function. Bit 1isavailableinthe
84035. This bit is ANDed with the output of
timer 2 (and inverted) to produce the actual
signal sent to the speaker. When the gateislow
(see bit 0) this bit gives direct software control
of the speaker. If thishitis0, the SPKR output
signal isunconditionally driven high.

Timer 2 gate.

Timer 2 isthe speaker with R/W function. (Bit
Oiscontained inthe 84035.) Whenthisbitis1,
thetimer isenabled and if programmed to do so,
it will produce a square wave of the
programmed frequency. When thisbit is 0, the
internal timer output bit (asread viaport 61h bit
5) will beforcedto 1. For SPKR output signal,
see bit 1. The following table summarizes the
effects of bits 0 and 1 when Timer 2 has been
programmed for square wave generation.

Bit
1 0 Bit 5 SPKR
0 0 1 H
0 1 TOG H
1 0 1 L
1 1 TOG TOG#
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KEYBOARD COMMAND/STATUS PORT
Port Address 64

Used for keyboard GATEA 20 and Fast Reset function.

REAL TIME CLOCK ADDRESS PORT
AND NMI MASK
Port Address 70

D7|D6|D5|D4|D3|D2|D1|D0O

L _

- RTC address

NMI mask

7 NMI Mask—Nonmaskable interrupt mask.

Write only. Bit 7 isinverted and ANDed with
the NM1 sources (the OR from several sources).
The result of the AND function is NMI to the
CPU.

6:0 RTC—Rea Time Clock address.
Also available on the 84035.
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84031 CONFIGURATION REGISTERS

Listed below arethe 84031 configuration registersthat
are described in this section. (Figures are provide for
the registers, where applicable.)

| SA-bus command delays

| SA-bus wait state and address hold

| SA-bus clock selection

DRAM timing

DRAM setup

DRAM configuration, blocks 0 and 1
DRAM configuration, blocks 2 and 3
DRAM block 0 starting address
DRAM block 1 starting address
DRAM block 2 starting address
DRAM block 3 starting address
Video shadow and local bus control
DRAM shadow read enable

DRAM shadow write enable
ROMCS enable

Soft reset and GATEA20.

All registers specific to the 84031 are summarized in
the 84031 and 84035 1/0O Port Summary and the 84031
and 84035 Configuration Register Summary tables.

ISA-BUS COMMAND DELAYS
Index Register 05
Default = 05

D7|D6|D5|D4|D3|D2|D1|D0O

L 1/0 delay

I~ 8-bit memory delay

I 16-bit memory delay

I Reserved

The normal ISA timing is default = 05.
The two bits selected for each cycle types are:

00: 0 BUSCLK delay (command active at
falling edge of ALE—default for 16-bit
memory).

01: 0.5BUSCLK delay (defaultforall cycles
except 16-bit memory).

10: 1.0 BUSCLK delay.
11: 1.5BUSCLK delay.

7:6 Reserved, write as 0s.

5:4 16-bit memory command delay. Default isO.
3:2 8-bit memory command delay. Defaultis 1.
1:0 1/O cyclecommand delay. Defaultis 1.
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ISA-BUS WAIT STATES AND
ADDRESS HOLD

Index Register 06

Default = 00

D7/D6|D5|D4|D3|D2|D1|DO0
L
} Reserved

} 8-bit wait state

} 16-bit wait state

Reserved

Address hold

For normal I SA timing, set thisregister to 24h. (Note:
ISA wait states are defined as BUSCLK cycles in
excess of two. Thus, 4 ISA wait states represents 6
BUSCLKSstotal including the ALE cycle.)

7 AT bus address hold time.

Ready delayed by an extra clock after the AT
command goes inactive.

0: No additional hold time (default).

1: Additional hold time.

6 Reserved.
5:4 16-bit AT buswait states.

00: 3BUSCLK wait states (default).
01: 2BUSCLK wait states.
10: 1 BUSCLK wait states.
11: 0BUSCLK wait states.

3:2 8-bit AT buswait states.

00: 5BUSCLK wait states (default).
01: 4BUSCLK wait states.
10: 3 BUSCLK wait states.
11: 2 BUSCLK wait states.

1:0 Reserved.

ISA-BUS CLOCK SELECTION
Index Register 07
Default = 00

D7|D6|D5|D4|D3|D2|D1|D0O

L _

- ISA-bus clock

- Reserved

7:4 Reserved
3:0 Clock select for ISA-bus.

Thesourceof theclock isCLK2. Internaly, the
84031 usesaclock that is2x the BUSCLK rate.
The CPU speed in parenthesi s indicates which
settings to use to yield an 8 or 8.33MHz
BUSCLK rate. Bit 3 selects a prescaler to the
divider of divide by 2 or divide by 1. Bits2:0
determine the second stage divider.

0000: CLKIN/20
0001: CLKIN/16
0010: CLKIN/12
0011: Reserved
0100: Reserved
0101: Reserved
0110: Reserved
0111: Reserved

1000:
1001.:
1010:
1011:
1100:
1101:
1110:
1111:

CLKIN/10 (40MHz CPU)
CLKIN/8 (33MHz CPU)
CLKIN/6 (25MHz CPU)
CLKIN/5 (20MHz CPU)
CLKIN/4 (16MHz CPU)
CLKIN/3

Reserved

Reserved
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DRAM TIMING
Index Register 10
Default = 00

D7/D6|D5|D4|D3|D2|D1|DO0
L Read wait state

Reserved

RAS-to-CASread

RAS-to-CAS write

Write wait state

RAS precharge

} Reserved

7:6 Reserved, write as 0s.
5 RAS Precharge Time.
0: 2T states of RAS precharge time.
1. 3T statesof RAS precharge time.

4 Writewait states. Specifiesthe writetiming on
DRAM page hits.

0: O wait state writes. CAS pulled in the
middle of T2.

1. 1wait state writes. CASpulled at theend
of thefirst T2.

3 RAS-to-CAStiming for memory write cycles.

0: CASgenerated 1T stateafter RAS; 1.5for
IWS write mode (default).

1: CASgenerated 2 T states after RAS; 2.5
for IWS write mode.

2 RAS-to-CAStiming for memory read cycles.

0: CAS generated 1 T state after RAS
(default).

1. CASgenerated 2 T states after RAS.

1 Reserved, write asO.

0 Read Timing Mode.
0: Fast mode; 3-2-2-2 page hits (default).
1. Slow mode; 4-3-3-3 page hits.

DRAM SETUP
Index Register 11
Default = 00

D7

D6|D5|D4|D3|D2|D1|D0

L Bank O interleave

Bank 1 interleave

Bank 2 interleave

Bank 3 interleave

} Reserved

S = N W A

Local DRAM parity

Enable Local DRAM parity.

0: Disable.

1. Enable. Bit 7 provides an additional way
to disable the parity over and above 1/0
Port 61. Both bit 7 and bit 2 from 1/O port
61 must be enabled (set port 61 to 0). The
NMI mask must also be set to send the
NMI to the CPU (1/O port 70 bit 7).

Reserved, write as Os.
Interleave for bank 3.
Interleave for bank 2.
Interleave for bank 1.
Interleave for bank 0.

If a bank is interleaved, its address range is
doubled; and it is active only when the
interleave bit (A1l or A12) does the
comparison. Banks 0 and 2 compare the
interleave bit to O; banks 1 and 3 compare the
bit to 1. Two banks must be interleaved at the
same address for proper operation. For more
information on proper interleaving, see the
DRAM Controller section.

0: Do not interleave the bank.
1: Interleave
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DRAM CONFIGURATION—BLOCKS 0 AND 1 DRAM CONFIGURATION—BLOCKS 2 AND 3
Index Register 12 Index Register 13
Default = 00 Default = 00
D7/D6|D5|D4|D3|D2|D1|DO0 D7/D6|D5|D4|D3|D2|D1|DO0
L L
L :|~ Block 0 DRAM S } Block 2 DRAM
Reserved Reserved
} Block 1 DRAM } Block 3 DRAM
Reserved Reserved
Block 0 uses RASO#. Block 1 uses RAS1#. Block 2 uses RAS2#. Block 3 uses RAS3#.
7 Reserved, write as 0. 7 Reserved, write asO.
6:4 Block 1 DRAM type: 6:4 Block 3 DRAM type:
Bit definitions same as block O. Bit definitions same as block O.
3 Reserved, write as 0. 3 Reserved, write as 0.
2:0 Block 0 DRAM type: 2:0 Block 2 DRAM type:
000: Bank disabled. Bit definitions same as block O.
001: 256K deep DRAMs (256K x 1 or
256K x 4).

010: 1M deep DRAMs (IM x 1 or IM x 4).
011: 4M deep DRAMs (4M x 1 or 4M x 4).
Ixx: Reserved
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DRAM BLOCK 0-3 STARTING ADDRESS
Index Registers 14 through 17
Default = 00

D7|D6|D5|D4|D3|D2|D1|D0O
L a20

A21

A22

A23 | Starting
Addresses

A24

A25

A26

Reserved

Index 14—DRAM block 0 starting address.
Index 15—DRAM block 1 starting address.
Index 16—DRAM block 2 starting address.
Index 17—DRAM block 3 starting address.
7 Reserved, write as 0.
6:0 A26:20 of starting addresses.

VIDEO AREA SHADOW AND
LOCAL BUS CONTROL
Index Register 18

Default = 00

D7|D6|D5|D4|D3|D2|D1|D0
L Shadow A0

Shadow BO

} Reserved

Local timeout

Local sample

EADSLBM

Write protect mode

7 Write protect mode.
0: Write protect DRAM is not cached in the
486.
1. Writeprotect DRAM iscached inthe 486,
and EADS# is generated on al writes.
6 EADS generation for alocal master.
0: EADSHisfloated when alocal master has
the bus.

1: EADS# isdriven when aloca master has
the bus; and EADS is asserted during the
second T2 for al memory write cycles
(LBM, ISA master, and DMA).

5 LDEV# sample point.

0: Endof first T2 cycle.

1. End of second T2 cycle. This delays the
start of al 1SA-bus accesses.

4 Loca bustimeout.

0: Notime out (default).

1. Time out enabled. (84031 generates
RDY# if LBT fails to do so within
approximately 60 SCLKs after claiming
the cycle.)

3:2 Reserved, write as 0s.
1 B0O00O-BFFFF shadow enable.

0: Access goesto the ISA-bus
1. Accessgoestolocal DRAM

0 AO0000-AFFFF shadow enable.

0: Access goesto the ISA-bus
1. Accessgoestolocal DRAM
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DRAM SHADOW READ ENABLE DRAM SHADOW WRITE ENABLE
Index Register 19 Index Register 1A
Default = 00 Default = 00
D7|D6|D5|D4|D3|D2|D1|D0 D7|D6|D5|D4|D3|D2|D1{D0
L CO0000-C3FFF L C0000-C3FFF
C4000-C7FFF L C4000-C7FFF
C8000-CBFFF L CB8000-CBFFF
CCO00-CFFFF CCO00-CFFFF
DO0000-DFFFF DO0000-DFFFF
E0000-EFFFF E0000-EFFFF
FO000-FFFFF FO000-FFFFF
Reserved Reserved
If the addressrangebitisset to 0, it reads that memory If theaddressrangebit is set to O, writesto the memory
location as coming from the ISA-bus. If abit isset to location go to the ISA-bus. If abit is 1, writesto the
1, it reads that memory location as coming from the memory location go to the local DRAM.
local DRAM. 7 Reserved
7 Reserved 6 FOO00-FFFFF
6 FOOOO-FFFFF 5 E0000-EFFFF
5 EOOOO-EFFFF 4 DO000-DFFFF
4 DOOOO-DFFFF 3 CCO00-CFFFF
3 CCO00-CRRFF 2 C8000-CBFFF
2 C8000-CBFFF | CA000-C7FFF
I CA000-C7FFF 0 CO0000-C3FFF
0 CO0000-C3FFF
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ROMCS ENABLE
Index Register 1B
Default = 60h

D7/D6|D5|D4|D3

D2

D1

DO
L coooo-c3FrF
C4000-C7FFF
C8000-CBFFF
CC000-CFFFF

DO000-DFFFF

E0000-EFFFF

FO000-FFFFF

Write

If the address range bit is set to 1, the | SA-bus reads
from that memory location and activates ROMCS#. If
the memory bit is set to 0, ROMCS# is not activated.
Note: ROMCSt#isnot activated if an accessisdirected

tolocal DRAM.

7 Activate ROMCS on writes a so, default = 0.

0: Does not activate on writes.

1. Activates ROMCS# on ISA writes to the
addresses selected by theremainder of this

register.

S = N W kA

FOO00-FFFFF, default = 1.

EO0000-EFFFF, default = 1.

DO0O000-DFFFF, default = 0.
CCO000-CFFFF, default = 0.
C8000-CBFFF, default = 0.
C4000-C7FFF, default = 0.
C0000-C3FFF, default = 0.

SOFT RESET AND GATEA20
Index Register 1C
Default = 00

D7|D6|D5|D4|D3|D2|D1|D0O

} Reserved

Emulated keyboard
reset

Emulated keyboard
GATEA20

Reserved

Disable 8042 |OW#

7 Disables IOW# to 8042 for emulated
commands.

0: All 8042 commands go to the 8042.

1: GATEA20and RESET2commandstothe
8042 have |OW# blocked to speed up the
operation of the 8042 commands.

6 Reserved, writeasO.
5 8042 GATEA20 emulation.

0: The emulated 8042 GATEAZ20 logic
ignores 8042 commands.

1: 8042 commands are enabled to the
emulated 8042 GATEA?20 logic.

4 8042 RESET2 emulation.
0: Disabled

1: Theemulated 8042 KBRST#functionwill
cause a soft reset to the CPU.

3:2 Reserved, write as 0s.
1 LIN pinfunction.

0: Test function (default).
1: Link input (normal operation).
0 Reserved, write asO.

RESERVED (DO NOT WRITE)
Index 1D-1F
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84035 I/0 PORT ADDRESSES

Listed below are the 84035 1/O port addresses that are
described in this section. (Figures are provide for the
registers, where applicable.)

DMA controller 1 (8-bit DMA)

Interrupt controller 1 (IRQ7:0)

Configuration register address port

Timer (8254)

Port B

Real time clock address port and NMI mask
Real time clock data port

DMA page registers

Fast CPU reset and GATEA20

Interrupt controller 2 (IRQ15:8)

DMA controller 2 (16-bit DMA)

All registers specific to the 84035 are summarized in

the 84031 and 84035 1/0O Port Summary and the 84031
and 84035 Configuration Register Summary tables.

DMA CONTROLLER 1 (8-BIT DMA)
Port Addresses 00-0OF

Port addresses 00 through OF are contained in the IPC
megacell. The DMA controller will not respond to
accesses to 10-1F. (In the origina AT-compatible,
00-OF repeats at 10-1F.)

INTERRUPT CONTROLLER 1 (IRQ7:0)
Port Addresses 20-21

These ports are contained in the IPC megacell. The
Interrupt controller does not respond to ports 22-3F.

CONFIGURATION REGISTER
ADDRESS PORT
Port Address 22

Thisisawrite only port which holdsthe address of the
Chips and Technologies index register. The register
can only be accessed through /O port 23. It must be
written before each access to port 23, even if the same
index register is being accessed twice in arow.

CONFIGURATION REGISTER DATA
Port Address 23

Accessing port 23 accesses the configuration register
as pointed to by port 22. A second access to port 23
without writing to port 22 in between will be ignored.
On write, “reserved” bits should be written as 0s. On
read, the value read back may be unpredictable. The
value read can always be safely written.

TIMER (8254)
Port Addresses 40-43

These ports are contained in the IPC megacell. The
timer does not respond to ports 44-4F.
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PORT B
Port Address 61
Default = OF

D7|D6|D5|D4|D3|D2|D1|D0O
I—Timer2gate

Speaker data

Parity enable

IOCHCK

Refresh detect

Timer 2 output

Channel check latch

Parity check latch

This is an AT-compatible port with miscellaneous
information. Bits 3:0 are read/write. Bits7:4 areread
only. Only bits 5:0 are available in the 84035 (bits 2
and 3 are there for read-back purposes only). The
remainder isavailable on the 84031. On 1/O reads, the
84035 drives bits 5:0 to their proper values, and bits 6
and 7 to Os.

7 Parity check latch.

Read only. Bit 7 is not available in the 84035.
The 84035 will drive bit 7 to 0 on reads. This
bit will result from bit 3 Q# output.

6 Channel check latch.

Read only. Bit 6 isnot available on the 84035.
The 84035 will drive bit 6 to 0 on reads. This
bit will result from bit 4 flip-flop Q output.

5 Timer 2 output.

Read only. Bit 5 allowsthe software to monitor
the output of timer 2. Timer 2 is ANDed
together with bit 1 produces the speaker signal.

4 Refresh detect.

This read only bit toggles on each refresh. It
should toggle whenever timer 1 produces a
pulse (about every 15n¥). This should be done
even if 1SA refresh isdisabled. Some software

usesthisasatime delay.

3 Enable |IOCHCK.

0 enables local the IOCHCK interrupt. 1
disables IOCHCK and clears the IOCHCK
flip-flop. Bit 3isinverted and sent to the active
low clear of aflip-flop. IOCHCK issent to the
activelow preset input. The Q# outputisfedto
the NMI logic. The Q output is sent to bit 6.
The flip-flop (ALS74 on AT-compatibles) has
preset input precedence over Q. Theclear input
has precedence over Q#.

2 Enable parity check.

Oenableslocal DRAM parity checks. 1disables
local DRAM parity checks and clears the local
parity error flip-flop. Bit 2 isinverted and sent
to the active low preset of a flip-flop. The Q
output is PCK# and isfed to the NMI logic. A
parity error clocks the flip-flop to 0. An index
register bit blocksloca DRAM parity errors. It
prevents the flip-flop from being clocked. The
flip-flop (F74 on AT-compatibles) has preset
input precedence over Q. The clear input has
precedence over Q#.

1 Speaker data.

Bit 1 is ANDed with the output of timer 2 to
produce the actua signal sent to the speaker.
When the gate is low (see bit 0) this bit gives
direct software control of the speaker.

0 Timer 2 gate.

Timer 2 is the speaker with R/W function.
When this bit is 1, the timer is enabled, and if
programmed to do so, will produce a square
wave of the programmed frequency. Whenthis
bit isa 0 the timer output will be high.
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REAL TIME CLOCK ADDRESS PORT
AND NMI MASK
Port Address 70

D7/D6|D5|D4|D3|D2|D1|D0O

- RTC address

NMI mask

7

6:0

NMI mask—Nonmaskable interrupt mask.

Bit 7 is not available on the 84035. It is
available in the 84031 as write only. Bit 7 is
inverted and ANDed with the NMI sources (the
OR from several sources). The result of the
AND functionis NMI to the CPU.

RTC—Real Time Clock address.

Write only. The values written to bits 6:0
becomes the address for RTC/CMOS RAM.
(The actual reading and writing is performed
with port 71.)

REAL TIME CLOCK DATA PORT
Port Address 71

Reading or writing this port will read or writethe RTC
register pointed to by the last occurrence of write to
port 70.

DMA PAGE REGISTERS
Port Addresses 80-8F

These ports are contained in the IPC megacell. DMA
accesses are through A23:16. (A23:17 for 16-bit
DMAYS).

Port Address 80—Not used. Thisport iswritten to by
BIOS routines to indicate BIOS status. A pair of hex
7 segment LEDs are often placed on test boards to
display BIOS information.

Port Address 81—Channel 2 page register.
Port Address 82—Channel 3 page register.
Port Address 83—Channel 1 page register.
Port Addresses 84-86—Not used.

Port Address 87—Channel 0 page register.
Port Address 88—Not used.

Port Address 89—Channel 6 page register.
Port Address 8A—Channel 7 page register.
Port Address 8B—Channel 5 page register.
Port Addresses 8C-8E—Not used.

Port Address 8F—Refresh pageregister. Thisregister
is placed on SA19-17 during refresh cycles.
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FAST CPU RESET AND GATEA20 INTERRUPT CONTROLLER 2 (IRQ15:8)
Port Address 92 Port Addresses A0-Al
These ports are contained in the IPC megacell. The
D7/D6/D5/D4|D3/D2|D1ID0O interrupt controller does not respond to ports A2-BF.
L Fast reset
Fast GATEA20s DMA CONTROLLER 2 (16-BIT DMA)
Port Addresses CO-DF

These ports are contained in the IPC megacell. Only
the even numbered ports are used. Reads or writes to
the odd numbered ports will access the same register
as its corresponding even numbered port.

- Reserved

7:2 Reserved, write as 0s.
1 Fast GATEAZ20.

ORedwith other GATEA20signals(from 8042,
for example).

0: Force A20 low from the CPU (assuming
all other GATEAZ20s are low).

1. Allow A20from the CPU to passthrough.
0 Fast CPU reset.
0to 1 transition activates a CPU reset.
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84035 CONFIGURATION REGISTERS

Listed below arethe 84035 configuration registersthat
are described in this section. (Figures are provide for
the registers, where applicable.)

B DMA wait state control

B Performance control

B 84035 miscellaneous control

B DMA clock selection.
All registers specific to the 84035 are summarized in

the 84031 and 84035 1/0O Port Summary and the 84031
and 84035 Configuration Register Summary tables.

DMA WAIT STATE CONTROL
Index Register 01
Default = 00

D7|D6|D5|D4|D3|D2|D1|DO0
L DMA clock select

DMA MEMR signa
extension

|- 8-bit wait states

- 16-bit wait states

- Reserved

The normal I SA timing is default = 00.
7:6 Reserved.
5:4 16-bit DMA wait states.

Bits 5:4 controls the number of wait states
inserted during 16-bit DMA transfers. Usethe
values below:

00: One wait state (default).
01: Two wait states.
10: Three wait states.
11: Four wait states.

3:2 8-bit DMA wait states.

Bits 3:2 controls the number of wait states
inserted during 8-bit DMA transfers. Use the
values below:

00: Onewait state (default).
01: Two wait states.
10: Threewait states.
11: Four wait states.

1 DMA MEMR# signal extension.

Inthe IBM PC /AT, the assertion of MEMR# s
delayed by one DMA clock cycle compared to
IOR#. This may not be desirable in some
systems.
0: Enables delayed MEMR# function
(default).

1. Starts MEMR# at the same time as |OR#.
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0 DMA clock select.

Bit 0 allowsthe user to program the DMA clock
to operate at either BUSCLK or BUSCLK/2.
The same DMA clock drives both 8-bit and
16-hit operations.

0: BUSCLK/2 (default).

1. BUSCLK.

PERFORMANCE CONTROL
Index Register 08
Default = 00

D7|D6|D5|D4|D3|D2|D1|D0O

L _
L CPU hold
486 cache flush
7 486 cacheflush.
0: Does not flush cache during slow mode
HOLD.

1: Flush cache during each dow mode hold
request. Settingthishittoal preventsthe
486 from running out of internal cache
during the dow mode hold.

6:0 CPU hold pulse width.

Bits 6:0 sets the amount of time in which the
CPU is kept on hold following each AT bus
refresh. Once the count is set, the mode must
beenabled by aseparateregister or by switching
the turbo button. The values below are the
number of BUSCLKsin which the CPU is kept
on hold. This occurs about every 15nS.

000000: No hold request (defaullt).

000001: Minimum speed reduction (1
BUSCLK).

000010: 2BUSCLKSs.

111111: Maximum speed reduction (127
BUSCLKYS).
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84035 MISCELLANEOUS CONTROL
Index Register 09
Default = 00

D7/D6|D5|D4|D3|D2|D1|DO0
L Deturbo

LBM protocol

Refresh enable

Reserved

GATEA20/Test

8042 emulation

Keyboard
interrupt mode

Floating-point mode

7 Foating-point error mode.

0: For internal (486) mode, FERR# and
IGNNE# pins are provided. IRQ13 is
generated internaly (default).

1: For external mode, IRQ13 and INTCLR
pins are provided. The remainder of the
logicisprovided externaly. Thismodeis
used for systemswhereapinfor IRQ13is
required (e.g. systems with a Weitek
COprocessor).

6 Keyboard interrupt mode. Bit 6 should be 0.

0: IRQ1 isreceived on the pin directly.
1. IRQ1 isreceived over the contral link.

5 GATEAZ20 emulation disable.

0: A20M# is controlled only by port 92h
GATEA20—thedefault. Following reset,
port 92h is 00, but bit 4 above is aso O.
This causes the A20M# pin to act as the
TEST# input and an external pull-up
keeps the CPU A20M# signa in the high
state as needed for proper CPU startup.

1: Pin A20M# is the OR of port 92
GATEA?20 and the emulated 8042
GATEAZ20 information received across
the control link.

4 A20M#TEST#and LOUT pin enablefunction.

Note: Index register 1C bit 1 should be setto 1
before setting this bit to 1.

0: A20M#/TEST#, when low, forces the
input signal of the 84035 into test mode.
The LOUT signal is dso floated to allow
the 84031 LIN signal to beused for thetest
mode (default).

1. A20M#/TEST#asan output signal, drives
A20M#. Test mode is disabled and the
LOUT pinisdriven.

3 Reserved, write as 0.

Refresh request enable.

Bit 2 blocks the Timer 1 refresh request when
disabled. It preventsreset problems, which may
occur when arefreshrequest isgenerated during
the reset sequence. For the 8254, timing is not
disabled at reset.

0: Block the Timer 1 refresh requests.
1: Enable Timer 1 refresh requests.

Preemptive protocol for LGNT.

0: Non-preemptiveprotocol. Thearbitration
will not take LGNT# inactive until
LREQ# has gone inactive (default).

1. Preemptive protocol. The arbitration
logic will take LGNT# low when the
DMA controller requests the bus. 1t will
wait for LREQ# to go inactive before
granting the bus to the DMA controller.
Thisis VL-Bus compatible.

Deturbo (performance control enable).

Bit 0 enables the performance control that is
programmed into register OA. Thisbitis ORed
with the inverting of the turbo switch.

0: Norma mode (default).
1: Performance control enabled.
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DMA CLOCK SELECTION 3:0 Clock select for DMA controllers.
Index Register 0A Bits 3:0 in this register normally should be set

Default = 00 to the same hex value asindex 07 bits 3:0.
ThelPC may optionally further dividethisclock
D7|D6|D5|D4\D3|D2|D1|DO by 2 before sending it to the DMA controllers
C_ (it should be programmed to do so, see index
00). The source of theclock is SCLK, whichis
— the 1x CPU clock. The resulting clock should
" DMA clock be about 8MIHz. The IPC megacell will then
divide by 2 to get the 4AMHz used by the DMA
- controllers. Higher rates may be used at therisk
of incompatibilities with the DMA devices. Bit
7 3 selects a prescaler to the divider of divide by
| Reserved 2 or divideby 1. Bits2:0 determinesthe second
stagedividers, whichis/2,/4,/3,12.5,/2, or /1.5.
RTC disable 0000: SCLK/10
RTC disabl 0001: SCLK/8
7 Isable. 0010: SCLK/6
0: Enable norma operation of the internal 0011: Reserved
RTC. '
1. Disabletheinternal RTC. Thisalowsan 0100: Reserved
external RTC to be used. 32KHz input 0101: Reserved
becomes IRQ8#. Ports 70h and 71h are 0110° Reserved
disabled, except for port 70h bit 7 in the ]
84031 (NMI control.) 0111: Reserved

6:4 Reserved, write as 0s. 1000: SCLK/5 (40MHz SCLK)

1001: SCLK/4 (33MHz SCLK)
1010: SCLK/3 (25MHz SCLK)
1011: SCLK/2.5(20MHz SCLK)
1100: SCLK/2 (16MHz SCLK)
1101: SCLK/1.5

1110: Reserved

1111: Reserved
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The overview of the system level functions for the
84031 and the 84051 is listed below.
Clocks

Reset and GATEA20
Arbitration

Refresh

Coprocessor Logic

Address Mapping

ISA-Bus

Local Bus Support

DRAM Controller

Data Buffers.

CLOCKS

A 2x clock isprovided inthe 84031, which then creates
a2x and 1x clock with very low skew. Inmost systems
these may be used for the system 2x and 1x clocks and
are fed back into the 84031, with the 1x clock also
going to the 84035 and the CPU. If additional clock
loading is necessary, such as for local bus devices
including VL-Bus dlots, both clocks may be buffered
externaly. If buffered, the same chip should be used
for al of the buffering, such as half of aF244.

The 1x and 2x may also be provided as an external
option. Thisisdone with either aF112 chip or one of
several clock generator chipssuch asthe Avasem 9155
or ICD2027. The 2x clock is sent to the 84031, while
the 1x is sent to the 84031, the 84035, and the CPU.

The following clocks are used in the system:

CLK2 2x CPU clock for the DRAM
controller.

SCLK 1x CPU clock for the CPU, etc.

0OsC 14.31818MHz for the timers and
ISA-bus.

32KHz Real time clock.

RESET AND GATEA20

The reset and GATEAZ20 logic is available in the
84035. In addition, the CS4031 CHIPSet has the
ability to emulate the reset and/or GATEAZ20 signals
normally generated by the 8042.

The 84035 receivesthe reset from the power supply or
power up clear logic. It aso receives CPU restart
commands from the 8042 (or emulation of the 8042)
across the control link from the 84031 and from port
92, which is internal to the 84035. The 84035
generates SY SRESET and CPURESET. SYSRESET
goes active only at power up or by pushing a RESET
button. CPURESET goes active for CPU soft restarts
also.

A20 is gated in the CPU only. The 84035 provides
A20M#, which isthe OR of the port 92 GATEA20 and
the 8042 GATEA20.

ARBITRATION

The 84035 contains all of the arbitration logic. It
arbitrates between the CPU, loca bus masters, DMA,
and | SA masters. Refreshisalwayshidden, and occurs
when either the CPU or local master has control of the
bus.

Local bus masters are supported in accordance to the
VL-Bus standard. The 84035 will preempt the local
bus master off of the bus when an unmasked DMA
request occurs.
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REFRESH

ISA-bus refresh is done by the 84035. It drives
REFRESH#, MEMR#, and SA7:0. Refreshisaways
hidden. ThelSA-bus must be arbitrated to prevent the
84031 from doing an 1SA-bus cycle at the same time
asthe 84035 is doing arefresh cycle. Thisishandled
by the contral link. The sequence are as follows:

1. When timer 1 produces a refresh request, the
84035 sendsaREFRESH REQUEST codetothe
84031.

2. The 84031 will arbitrate this request with any
pending | SA-bus request from CPU or local bus
master. When the ISA-busisfree and available
for refresh it sends a REFRESH
ACKNOWLEDGE to the 84035. The 84031
will delay any | SA-bus requests at this point.

3. The 84035 will do the refresh cycle on the
| SA-bus, then issue a REFRESH COMPLETE
code to the 84031.

4. The 84031 isfreeto do an ISA-bus access after
receiving the REFRESH COMPLETE code.

Local DRAM receives the timer tick refresh requests
and the master refresh indicator from the control link.
DRAM refresh cycles are then placed between other
DRAM activity.

COPROCESSOR LOGIC

The coprocessor logic is in the 84035. It has pins for
FERR# and IGNNE#. 1RQ13 is generated internally.
A writeto I/O ports FO or F1 clearsthe interrupt.

ADDRESS MAPPING

Each chip decodes the 1/0 ports and configuration
registers used internally. The 84031 also decodes
memory for local DRAM.

ISA-BUS

CPU and local master accesses to the 1SA-bus are
handled by the 84031. The 84035 is an ISA dave at
that time. The 84035 contains the DMA controllers,
and becomesthe master for DMA cycles, and provides
the arbitration for ISA masters. The 84031 isan ISA
slave at that time, and converts | SA cyclesto local bus
cyclesfor loca DRAM and local bus slaves.

LOCAL BUS SUPPORT

The CS4031 CHIPSet fully supports the VESA
VL-Bus. Both local bus slaves and masters are
supported and does not require externa logic for a
singleVL-Busdot. Below isabrief description of the
VL-Bus support. Refer to the Local Bus section for
more details:

For the 84031:

SamplesL DEV# at the start of each buscycle (either
the end of thefirst or second T2) and allowsalocal
bus dave to capture the cycleif active.

TrandatesDMA and | SA master cyclesto local bus
cycleswhen LDEV#isactive.

Allows local masters to access most of the system
resources asif it were the CPU.

For the 84035:

Providesaset of LREQ and LGNT#signalsfor local
bus masters.

DRAM CONTROLLER

The 84031 integrates a high-performance DRAM
controller that supports page mode or 2-way page
interleave operation. The DRAM controller supports
up to four banks of DRAM with mixing of 256K, 1M,
and 4M devices. Thisincludes4M x 4 DRAMswith
either 11/11 or 12/10 row/column addressing.

The DRAM isdirectly interfaced to the local data bus.
The RASH, CASH, DWE#, and MA lines are driven
directly from the 84031 for up to two banks, with a
maximum of 24 loads. For additional banks, F244
buffers must be used on the MA and DWE lines.

For reads, the page hit cycles perform a 3-2-2-2 burst
at all speeds. For writes, the page hits are either 0 or
1WS accesses.

DATA BUFFERS

Data buffering for the ISA bus is performed by the
84031. XD7:0 are generated by the 84031. These are
buffered by an LS245 to form SD7:0. SD15:8 are
generated by externa buffers from either D15:8 or
D31:24, as appropriate.
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84031 Functional Descriptions

CLOCKS

The 84031 receives the 1x and 2x CPU clock, and
generates BUSCLK for the ISA-bus. It also contains
an optionally used clock divider which takesa2x clock
from the oscillator and provides alow skew 1x and 2x
clock for the system.

Clock Divider
The clock divider consists of the following pins:

CLKIN 2x clock from the oscillator.
CLK20UT 2x clock output.
SCLKOUT  1x clock outpuit.

This circuit is completely independent from the other
clocks(i.e. CLK2or SCLK) andarenot usedinternally.
In minimum systems the CLK20UT and SCLKOUT
pinsmay beused directly. CLK20UT will befed back
into the 84031. SCLKOUT will feed back into the
84031 and also feed into the 84035 and CPU. In a

system where there are additional clock loadings, such
as one containing VL-Bus slots, CLK20UT and
SCLKOUT may be buffered externally before being
used. Half of the F244 should be used, with one gate
being used for CLK2 and the other three gates for
SCLK. Care should be taken to avoid adding skew to
the clocks.

Clock Inputs

The 84031 has two clock inputs which are as follows:

CLK2 2x CPU clock.
SCLK 1x CPU clock.

Thefollowing two figures shows clock connectionsfor
normal and for heavy load connections.
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—_ 14MX1
14.31818MHz [
14MX2
SCLK 84035
—— 32KX1

T 32KX2

CLKIN CLK20UT Q\/VJ

2x CPU SCLKOUT Esg cak CPU
Frequency 84031

CLK2IN BUSCLK# o—o[>—fw—
SYSCLK
ISA-Bus
VL-Bus
slot Slot
0sC
SYSCLK
( Normal Clock Connection '
= 14MX1
14.31818MHz I
= 14MX2
SCLK 84035
_— 32xx1
o]
=1 2Kx2
R i <t
2x CPU 'E > ax CPU
Frequency 84031 — N
| ckolN BuscLk# p—d>——~———
SYSCLK
ISA-Bus
Slot
VL-Bus
Slots r |V 0sC
) SYSCLK

( Clock Connections With Heavier SCLK Load '
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BUSCLK Generation

BUSCLK isgenerated fromadivider from CLK2. The
divider produces the clock used by the ISA-bus state
machine which is twice the BUSCLK rate. The
following table liststhe dividers and the frequencies at
which it will be used to obtain a standard |SA-bus

frequency.

SUGGESTED BUSCLK DIVIDERS FOR
EACH CPU FREQUENCY

ISA State
CLK2 CPU Machine BUSCLK
Freq. Freq. Rate Rate
Divider (MHz) (MHz) (MHz) (MHz)
4 66 33 16.67 8.33
3 50 25 16.67 8.33
25 40 20 16 8
2 32 16 16 8

The power-up default is divide by 10, which is then
changed by the BIOS to the appropriate value.

The following table lists the resulting BUSCLK rate
for the most common dividers at all CPU rates.

20pF

POSSIBLE ISA-BUS CLOCK FREQUENCIES
AT EACH CPU FREQUENCY

CPU Operating Speed
Selection 16MHz 20MHz 25MHz 33MHz
CLK2/1.5 10.7 13.3 16.6 22.2
CLK2/2 8 10 125 16.3
CLK2/2.5 6.4 8 10 13.3
CLK2/3 53 6.7 8.33 111
CLK2/4 4 5 6.25 8.3
CLK2/5 32 4 5 6.67
CLK2/6 2.67 3.3 4.17 5.56
14.31818MHz Clock

The 84035 requires a14Mhz clock input. Crysta pins
areprovidedfor clocksthat runat 14.31818MHz. Each
pin should include 20pF capacitors for grounding as
well as a 2M resistor across the pins. X2 should be
bufferedwithabusdriver orinverter toformoscillation
for thebus. A 33 ohm seriesresistor should be placed
between the buffer and the bus. Place the resistor as
close to the buffer as possible.

The 14.31818MHz clock isdivided by 12 internally to
form the 1.19MHz clock which is used by the IPC
timers.

\l °
l

14.318MHz[_|

2M

84035

g_ 20pF

( 14MHz Clock Circuit .
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SCLK

84035 CLOCK DIVIDER

SCLK, the 1x CPU clock, is provided to the 84035. In CPU DMA 3237
a486 system, a 1x clock with low skew to the 2x clock Freq Clock  Clock
must be provided (this is aso required for VL-Bus Pre- 2nd | Used Freq. Rate
slots). Divider| scale Stage | (MHz) (MHz) (MHz)
SCLK isused for the arbitration logic, for the control 10 12 /5 80 8 4
link timing, and generation of the clock to the DMA 8 12 14 66 8 4
controllers and refresh logic. 6 2 /3 50 8.33 4.17
The DMA controller together with the refresh clock 5 1 /5 40 8 4
should be configured to run approximately 8MHz. It 4 1 4 33 8.33 4.17
isdivided by 2 by the IPC coreto obtain 4AMHz for the 3 11 /3 25 8.33 4.17
DMA controllers normally operate. The following 25 /1 /2.5 20 8 4
dividers are provided from SCLK to form the DMA 2 1 /2 16 ) 4
clock. The divider is actually implemented as a
selectable divide by 2 prescaler followed by a
programmable divider of 2, 2.5, 3, 4, or 5. See table
84035 Clock Divider.
32.768KHz Clock
Theclock sourceisa32KHzinternal oscillator used by
thereal timeclock inthe 84035. An externa oscillator
canbeusedif desired. Inthat case, use 32K X1 asinput
and leave 32K X2 unconnected.
20\pIF 12
| 32KX1
32.768KHz (] $22M 84035
10K
o AN 33 32KX2
20pF =<

Vv

( Recommended 32KHz Clock Circuit Diagram '
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SYSTEM RESET LOGIC SY SRESET outputs. The KBRST# is supplied by the
There are two input sources used to initiate a system ?l?r?cz'ut()ﬁyvt\)/(ﬁtahﬂ% %ﬁgté%grlor by an emulated KBRST#

reset, these are PWRGOOD and KBRST#. The
PWRGOOD reset is usualy provided by the power
supply and will activate the CPURESET and

PWRGOOD /
14MHz / \ RUNNING

SYSRESET PULL-UPE SYSRESET ACTIVE \
CPURESET PULL'UPE CPURST ACTIVE \
SCLK RUNNING _/_\_/_\_
BUSCLK RUNNING

( Power-On Reset Timing Diagram '

PWRGOOD CPURESET CPU
> 84035 > 486SX OR
486DX/DX2
A
LIN/LOUT SYSRESET —
\ 4 A /
AT-bus
> 8042 > 84031 siot | L

( Reset Block Diagram .
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Reset From PWRGOOD

The 84035 contains the reset logic for the system. It
receives PWRGOOD reset request signals and
generates SY SRESET and CPURESET signals. Italso
receives soft reset requests over the control link to
generate CPURESET.

PWRGOOD disablesall outputsand gatesoff all inputs
to the 84035 except for PSRSTB, the 32KHz oscillator
pins, and PWRGOOD itself. When PWRGOOD goes
high the outputs are enabled. SYSRESET and
CPURESET are driven high, and remain high for 8
million SCLKs (0.24 second at 33.3MHz) to assure
proper startup of the 14.31818MHz oscillator, and to
allow the 486 VVCO to stabilize.

If a 2x clock is provided, the 84035 determines the
phase of SCLK, and indicates this to the rest of the
system by the generating of SYSRESET and
CPURESET. It does so based on its internal SCLK,
and will make the high to low transition of the reset
pins during phase 1, when SCLK is high. Once the
84035 has determined the phase, it will use this same
phase for CPU resets which occur after power up.

If the 84035 is used in an 80386 system (non-84031),
aflip-flop should be used to delay CPURESET to the
CPU until the low state of SCLK (phase 2).

SY SRESET isgenerated from the PWRGOOD circuit
alone. CPURESET is generated from the
PWRGOOD, and can also be generated for “soft
resets.” Thefollowing are the sources of soft resets:

B Keyboard controller reset
B CPU shutdown cycle
B Port 92 bit O transitioning from O to 1.

Keyboard reset and shutdown are sent to the 84035
through acontrol link fromthe84031. Whenthe 84035
receives the request, it immediately passes the request
on to the logic that arbitrates CPURESET with CPU
HOLD. Seethe Control Link section for information
on how the reset request is sent from the 84031.

Port 92 isavailable on the 84035. When bit 0 makesa
0 to 1 transition a CPU reset is requested at about 16
BUSCLKslater. Thisdelay allowsthe CPU to execute
aHALT instruction.

SPECIAL CYCLE ENCODING

The 84035 arbitrates between CPURESET and the
CPU HOLD signal to prevent both from occuring
simultaneously. If the CPU is currently in HOLD
when the reset request occurs, the reset isdelayed until
after theHOLD isremoved. Likewiseif ahold request
is issued during the CPU reset sequence, it is delayed
until after the CPURESET is removed.

CPURESET is 16 SCLKs long for soft resets. The
falling edge always occursduring phase 1 while SCLK
ishigh.

SYSRESET

The 84031 receives SYSRESET as an input from the
84035. This input resets all registers and state
machines to a known state. Since the 84035 receives
its clock from SCLK, which it uses to generate resets,
the clock divider circuit operates while SY SRESET is
active.

Both the CPURESET and A20M (final GATEA20 to
the CPU) pins are available on the 84035. The 84031
provides information to the 84035 for both functions.
Thisinformation is sent to the 84035 over the control
link. The 84031 performs the following functions:

Detects a CPU shutdown.

Detects a CPU reset request from the external
8042.

Optionally emulates the 8042 CPU reset
request.

Detects a change on the GATEA20 signal from
the external 8042.

Optionally emulates the 8042 GATEA?20 signa
for speeding up the operation.

CPU Shutdown

The CPU shutdown isdetected (seethe “Specia Cycle
Encoding” table below). The table also shows the
encoding for all of the “special” cycles. Only
SHUTDOWN causes the CPU to restart. The 84031
transmits a shutdown code to the 84035 as soon asit is
detected. Then the 1-wait state RDY is returned in
response to any of the special cycles.

Cycle M/IO# D/C# W/R# Address BE3:0# BE3# BE2# BE1# BEO#
Shutdown 0 0 1 00000000 E 1 1 1 0
Flush 0 0 1 00000001 D 1 1 0 1
Halt 0 0 1 00000002 B 1 0 1 1
Write Back 0 0 1 00000003 7 0 1 1 1
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GATEA20 Function

The 84035 generates A20M#. The 486 actually does
the gating. There are two sources for A20M:

B Keyboard controller GATEA20
B Port 92 bit 1.

Thekeyboard controller GATEA20informationissent
from the 84031 through the control link.
GATEA20 = 1 and GATEA20 = 0 codes are sent
across. This sets and resets the flip-flop to form the
keyboard GATEAZ20 in the 84035. This flip-flop
powers up in the high state to allow the CPU to boot.

Port 92 bit 1 isan output port bit internal to the 84035.

Thetwo internal sources of A20M# are ORed together
and driven out on the A20M# pin.

The A20M# output pinisshared with the TEST#input.
At power up this pin is floated and remains that way
until index register 09 bit 4 iswrittentoa1l. This bit
disables the test input and begins driving A20M#.
Until the bit is set to 1, the externa pull-up resistor
keepsthe pin high, prevents the 80435 from going into
test mode, and holds A20M# high before the CPU is
allowed to boot.

8042 KBRST# and GATEA20 Inputs—The 84031
optionally receivesthe KBRST#and GATEA20inputs
from the 8042. It generates a KBRST# code on the
control link when KBRST# goes low, and generates
GATEAZ20 codes each time GATEA20 performs a
transition. Theinformation is sent to the 84035 where
the arbitration of the CPURESET signal is performed.

Emulated 8042 KBRST# and GATEA20—The CPU
reset and GATEA20 functions are normally done by
the 8042. The CPU issues I/O commands to the 8042
to manipulate these signals. The 84031 can be
configured to monitor these signals and simulate the
RESET and GATEAZ20 functions. Optionaly, the
commands can be blocked to the 8042 in order to speed
up the operation.

The commands arewritten to the 8042 through address
64. The commands that affect GATEA20 and
KBEST# are:

AA Sdf test. KBRST# and GATEAZ20 go high.

D1 Write output port. Next byte written to port 60
isthedata. Bit0=KBRST#, bit 1=GATEAZ20.

Fx Pulse output ports.

FO, F1, F4, F5, F8, F9, FC, and FD pushes
GATEA20 high.

All even command codes cause KBRST#.

The Fx and D1 commands are optionally blocked from
the 8042. The 84031 doesthisby not issuing an | OW#.
FO, F1, F2, F4, F5, F6, F8, F9, FA, FC, FD, and FE
commands are blocked. The D1 commands are a bit
more complicated and follow these rules:

1. D1 commands are blocked.

2. Following aD1 command, the next write to port
60 is blocked. If another (non-D1) command
occurs before port 60 iswritten, the next port 60
write is not blocked.

3. Following a blocked port 60 write, if the FF
command (writing FF to port 64) occurs as the
next write to the keyboard controller, it is
blocked aso. If multiple FF commands are
issued, only thefirst oneis blocked.

Thiswill block all three writesin the typical sequence,
which are asfollows:

1. Write the D1 command to port 64.
2. Write the data to port 60.

3. Write the FF command to the keyboard
controller to detect when it hasfinished updating
GATEAZ20.

The GATEA20 and KBRST# pins of the 8042 may
remain connected to the 84031 GATEAZ20 input pin
when the GATEA20 and KBRST# functionsare being
emulated. They will be ignored when the function is
emulated.
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ADDRESS MAPPING

I/0 Addressing

All 1/0O accesses go the ISA-bus except for cycles
claimed by local busdaves. All accessesto the 84031
or 84035 1/0 ports are ISA-bus cycles. The only I/O
decodesinthe 84031 arefor the configuration registers
and internal 1/0 ports. The 84031 decodes all 16 bits
of I/O address. The 84035 decodes A9:0. A15:10 are
decoded as Os in the 84031. The following 1/O ports
are decoded:

Configuration registers 22 and 23

8042 registers 60 and 64
Port B 61

NMI mask 70

Port 92h 92

XD bus1/O 0000-00FF

All interna /0O decodes are disabled when DGNT# is
low and MASTER# is high, which indicates that the
DMA controller has the bus.

Memory Addressing

Memory accesses may go to DRAMS, local busslaves,
or the ISA-bus (including the BIOS ROM). Thedave
priorities are as follows:

1. DRAM
2. Loca Bus Slaves
3. 1SA-bus.

Loca bus slaves must not overlap local DRAM in the
memory map or therewill beacollison. Normally this
can be avoided by the local slave. The DRAM
controller takes off as soon as it determines that the
address is programmed for it. Thisisgeneraly inthe
middle of the first T2 cycle. The ISA-bus logic
samples the DRAM decode and the LDEV# pin at
either the end of the first or second T2 cycle (it is
programmable). If either islow, or RDY# or BRDY#
were returned, the | SA-bus state machine will ignore
thecycle. If both were high and no ready wasreturned,
the ISA cycle begins.

The DRAM decode consists of the 4 DRAM bank
decodes and the shadow RAM registers. The shadow
registers selectively disable the DRAM decode in the
640-1M address range. The 4 DRAM decodes are
ORedtogether, and then ANDed withthedisablesignal
of the shadow registers.

The DRAM bank decodes consist of a starting address
and a length, which comes from the DRAM size and
the interleave bit. The interleave bit doubles the size

of the decode. It also forces the decode to show up in
alternate DRAM pages, but the other pages will
presumably be in another DRAM bank.

The shadow registers selectively disable DRAM inthe
640-1M addressrangeif itispresent (therewill aways
be memory present in this range for normal systems).
The default for al bitsis 0. 0 disables the memory in
the specified range. The following ranges are
individually controllable:

These addressranges have onebit which controlsreads
and writes together:

A0000-AFFFF
B0000-BFFFF

Theseaddressrangeshave separate bitsto control reads
and writes:

Video graphics area
Video text area

C0000-C3FFF Video BIOS
C4000-C7FFF Video BIOS extension
(usually used)
C8000-CBFFF Other adapter BIOS (disk)
CCO000-CFFFF Other adapter BIOS
D0O000-DFFFF Miscellaneous
(often EM S page frame)
EOO000-EFFFF System BIOS extension
(rarely used) or EMS
page frame
FO000-FFFFF System BIOS.

The video graphics and text areas do not require write
protection since the memory is either enabled or
disabled (Note: It is amost always disabled). The
C0000-FFFFF areas often contain ROMs, which may
be shadowed, and when shadowed are generally write
protected. It requires separate read and write controls.
When a memory address falls into one of the above
ranges, the appropriate shadow bit iscompared. If the
bitis0, the DRAM decodeisforced inactive. If thebit
is 1, the DRAM decode from the bank decodes is
alowed to pass through.

ROMCS#

In addition to the shadow bits, each of therangesabove
C0000-FFFFF have a ROMCS# bit that enables the
ROMCS# signal for those ranges. Motherboard BIOS
ROM then becomes available at any or al of those
ranges. ROM can only be accessed if the cyclereaches
the ISA-bus. If alocal slave or the DRAM controller
takes the cycle, the ROM will be ignored. The
ROM CS# may optionally be activated for write cycles
in addition to read cycles in order to support FLASH
ROMs. ROMCS will always be activated for the top
64K of the memory space (FFFFO000-FFFFFFFF) to
provide the CPU reset vector. The ROMCS# and
8042CS# share a pin, which is the OR of the two
decodes.
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DRAM CONTROLLER

DRAM Configuration

Four banks of DRAM are supported at onetime. Each
DRAM bank has the following programming:

Bank size (256K, 1M, or 4M deep)
Programmable starting address (A26:20)
Interleave bit.

Each DRAM bank may have a different DRAM size.
But two banks must have the same DRAM size for
interleaving (see the interleaving section).

The starting address must be on a bank size boundary,
which means that the largest banks are at the lowest
addressin order to achieve alinear memory map. The
following table summarizes the starting address
restrictions.

DRAM BANK STARTING ADDRESS

Programmed Boundary

DRAM Bank  Address Size

Depth  Interleave Size Bits Placement

256K No M A26:20 M
Yes 2M A26:21 2M

M No am A26:22 aM
Yes 8M A26:23 8M

4am No 16M A26:24 16M
Yes 32M A26:25 32M

The interleave bit doubles the decode size of a bank
and causesit to appear in aternate DRAM pagesonly.
Banks 0 and 2 will appear in the even numbered pages
while banks 1 and 3 will appear in the odd numbered

DRAM Controller Page Interleaving

The84031 employsPage Mode, Page Interleaving, and
Multi-RAS active techniques. These three different
techniques may be used independently or together.

Page Mode—is always used in this chip set for CPU
accesses, both for bursts and between bursts. Page
mode simply means keeping RAS low while reading
or writing multiple words within a DRAM page by
providing only a new column address and toggling

Page Interleaving—involves interleaving DRAM
banksonaDRAM page boundary. Thisgainsthe most
advantage when used with multi-RAS active, but also

has a performance gain with single RAS active since
many cycles, which would be page miss cycles, are
now RAS inactive cycles.

Multi-RAS Active—allows multiple banksof DRAMs
to have pages open simultaneoudy thus alowing a
page hit in any open page. When combined with page
interleaving this allows faster cycles when the CPU is
bouncing between severa areas (code, data, and stack
for instance) or when looping across a page boundary.
Multi-RAS active is automatic where possible in the
84031. Two RASes may be active only if the two
banks of DRAMSs have separate CAS lines. When a
page must be opened in abank of DRAMS, the RAS of
a currently active bank will only go high if the new
bank shares CAS lineswithit.

Page mode and Multi-RAS active are automatic. Page
modeisalwaysused for CPU and local master initiated
cycles. Multi-RAS active is used where possible.
Page interleaving is controlled by the DRAM
configuration bits.

The CS4031 CHIPSet supports two way interleaving.
Two banksmay beinterleaved if they arethe samesize
and oneisan even numbered bank (0 or 2) and the other
is an odd numbered bank (1 or 3). Interleaving and
noninterleaving may be mixed, and multiple sets of
banks may be interleaved. See examples below:

Example 1.

Banks 0 and 1 have 256K deep parts and be
interleaved with each other.

Bank 2 may have 1M parts, not interleaved with
anything.
Bank 3 may have 4M parts, not interleaved with
anything.

Example 2:

Banks 0 and 3 have 256K deep parts and are
interleaved with each other.

Banks 1 and 2 have 1M parts and are interleaved
with each other.

Example 3:

All 4 banks have 1M DRAMSs installed. The
interleaving could be done either of the following
ways:

Banks 0 and 1 interleaved and Banks 2 and 3
interleaved.

Banks 0 and 3 interleaved and Banks 1 and 2
interleaved.
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The following bank combinations may be interleaved:

Oand 1
2and 3
Oand 3
land 2

Theinterleave scheme used in the CS4031 CHIPSet is
designedto bevery versatilefor theuser. When ablock
isinterleaved, itsblock decodeisdoubledinsize. The
interleave bit (either A1l or A12) isincluded in the
bank decode and decoded to either a0 or a1 depending
on the bank number. This makes the bank show up in
every other page (2K or 4K). The Page Interleaving
Example figure showswhat CPU address bitsare used
for the DRAM row address, column address, bank
decode, and the interleave bit. It also shows the
interleaving structure for 2 banks of 1M DRAM, for a
total of 8M of DRAM.

Memory Address Bank 0 Bank 1 Memory Map
Page 0 | 000000-0007FF Row 0 | Bank 0, Row 0
Page 1 | 000800-000FFF | Row 0 Bank 1, Row 0
Page 2| 001000-0017FF Row 1 | Bank 0, Row 1
Page 3 | 001800-001FFF | Row 1 Bank 1, Row 1
Page 4 | 002000-0027FF Row 2 | Bank 0, Row 2
Page 5 | 002800-002FFF | Row 2 Bank 1, Row 2
Page 0| 07F000-07F7FF| | Row 1023 | Bank 0, Row 1023
Page 0 | 07F800-07FFFF | Row 1023 | | Bank 1, Row 1023

( Page Interleaving Example '

RASO#

The algorithm below can be used to auto-configure
interleaving:
if block 0 & 1 are the same size

Program bl ocks 0 & 1 to the same
address and set both interleave bhits.

endi f
if block 2 & 3 are the sane size.

Program bl ocks 2 & 3 to the sanme
address and set both interleave bits.

endi f
if blocks 0 & 3 are the sane size and
nei t her have been interl eaved above

Program bl ocks 0 & 3 to the sanme
address and set both interleave bits.

endi f
if blocks 1 & 2 are the sane size and
nei t her have been interl eaved above

Programblocks 1 & 2 to the sanme
address and set both interleave bits.

endi f

Two banks in different blocks may be interleaved by
programming the starting addresses to be the same
valueand setting theinterleave bit for both blocks. The
DRAM depth must be the same size in order to avoid
gapsin the memory map. It’'srequired that one of the
blocks be even numbered and one be odd numbered so
that onewill decode even pages (interleave bit decoded
to 0) and theother will decodethe odd pages(interleave
bit decoded to 1). If both blocks were programmed as
even numbered, the two banks will overlap each other
as even pages and the odd pages will be left empty. If
both blockswere programmed as odd numbered pages,
the oppositeistrue.

Single or Double Bank x36 SIMM

RASI#

—aa O —aZ g
CAS3:0F o CASTAF R
—O| Wi# o W#
Al1:0 Al1:0

84031

RASO# If both SIMMs are the same

SEEAA S depth, it can be page interleaved.

RASL# [o—ANA , it c:

RAS2# k& 2-RAS active.

RAS3# jo—

CASO#

CASO# CAS1#

CAS1# CASH#

CAS2# jo—AN CASIE

CAS3# O—/\/\/ﬁ e

CAS4# O—’\/\/—c ASSH

CASS# O—’\/\/ﬁb“

CAS6#

CAST# CAST#

DWE# O—W

MA11:0

M=

( DRAM Hookup Diagram—Two Bank Support '
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Single Bank x36 SIMM or 4 x9 SIMMS

S0#__ o RASO# — RASI# 4 RASI# S0#__ o RASO# S1#__o RAS1#
CASS3G# d CAS3:0# CASTSH | CAST:-44 CAS3C# J CAS3:08 ; CAST:a#
——dws —d w# ——d w# —d ws
A11:0 —1 A11:0 —] A11:0 — A11:0

CASEOE
CAS7.4%

( DRAM Hookup Diagram—Four Bank Support '

Bank 0 ] Bank 0
256K x 36 256K x 36
— Interleaved
— Banks 0 and 3
are Interleaved.
Bank 1 Bank 1 -
256K x 36 | M x 36
Banks 1 and 2
are Interleaved.
Bank 2 Bank 2
Not Interleaved |
IM x 36 1M x 36
Bank 3 Bank 3
Not Interleaved I
4M x 36 256K x 36

( DRAM Hookup Diagram—Interleave Examples '
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DRAM Memory Map

At power-up, the DRAMSs are disabled and do not
appear in the memory map. The BIOS will program
the DRAM controller that will build the memory map.
The DRAM memory map consists of the sum of the
DRAM bank decodes with selectable areas between
640K and 1M removed. See Address Mapping section
for further details.

DRAM Timing Modes

Thelocal bus protocol isused by the DRAM controller
for all accesses, including DMA and ISA master
accesses. The 84031, I1SA-buslogic treatsthe DRAM
controller asalocal busslave, latching the dataon read
cycleswhen RDY #isreceived, and passing it onto the
DMA device or ISA master.

The DRAM controller has configuration bits for the
following:

Read cycle timing mode

Write cycle timing mode

RAS-to-CAS delay for reads

RAS-to-CAS delay for writes

RAS precharge time

Delayed start for reads

Delayed start for writes.

In al cases there are two modes. All DRAM banks
have the same timing.

The two modes for read cycles are 3-2-2-2 mode and
4-3-3-3 mode bursts for page hits. 3-2-2-2 is the
standard mode, whichworksthrough 33MHz. (Seethe
DRAM Timing Diagrams.)

The RAS-to-CAS timing for reads is either 1 or 2 T
states. 1n both cases, the row-to-column switch is half
way between RASfall and CASfall. TheRASto CAS
delay should be set according the CPU speed and
DRAM speed. Usethe following table as a guide.

SUGGESTED RAS-TO-CAS DELAY FOR
READ CYCLES

CPU 60ns 70ns 80ns
Speed [ 3-2-2-2 [ 4-3-3-3 | 3-2-2-2 [ 4-3-3-3 | 3-2-2-2 [ 4-3-3-3
16MHz 1 1 1 1 1 1
20MHz 1 1 1 1 1 1
25MHz 1 1 2 2 2 2
33MHz 2 2 2* 2 2* 2

*60ns DRAM recommended.

The two modes for write cycles are O wait state and 1
wait state writes. With O wait state writes, CAS# is
pulled low in the middle of T2.

For 1 wait state writes CASis pulled low at the end of
thefirst T2. Thisallowsadequate setup and hold times
at all speeds. When alocal bus master has the bus, 1
wait state writes are forced, since the 84031 must
generate parity. The 1 wait state writesallow half aT
state for the 84031 to do so.

The RAS-to-CAS timing for writesiseither 1 or 2 T
states. For 1 wait statewrites, where CASispulled low
a T state boundaries, there isactually al50r 25T
state delay. The RAS to CAS delay should be set
according the CPU speed and DRAM speed. For
example, at 33MHz/60ns DRAM or 25MHZz/80ns
DRAM, 1wait state writes and 2T RAS-CAS dedays
are the recommended settings.

DRAM Timing Mode Recommendations

The recommended DRAM timing mode for a given
CPU speed and DRAM access time is shown in the
table below. These are based on a conservative worst
case system timing analysis and may be more
restrictive than necessary.

DRAM TIMING MODE

DRAM Maximum Recommended CPU
Timing Mode  Speed and DRAM Access Time
3-2-2-2 Read/1T 25MHz @ 60ns, 20MHz @ 80ns
3-2-2-2 Read/2T 33MHz @ 60ns, 25MHz @ 80ns
4-3-3-3 Read/1T 25MHz @ 60ns, 20MHz @ 80ns
4-3-3-3 Read/2T 33MHz @ 80ns
OWS Write/1T 16MHz @ 70ns
OWS Write/2T 16MHz @ 70ns
IWS Write/1T 25MHz @ 60ns, 20MHz @ 80ns
1IWS Write/2T 33MHz @ 70ns, 25MHz @ 80ns

2T RAS Precharge  33MHz @ 60ns, 25MHz @ 80ns
3T RAS Precharge  33MHz @ 80ns

/InT Denotes RAS-CAS delay.
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DRAM Address Multiplexing

The DRAM address line multiplexing is shown in the
table below. The column address is the same for all
configurations. The row address will change
depending on the DRAM size and the interleaving.

ADDRESS MULTIPLEXING
Column Row Address Assignment for:
Address | Row Address 256K IM or 4M
MA | (All Size) Choices non- intrlve | non- intrlve
0 2 11 0or 20 11 20 20 20
1 3 12 or 20 12 12 12 21
2 4 13 13 13 13 13
3 5 14 14 14 14 14
4 6 15 15 15 15 15
5 7 16 16 16 16 16
6 8 17 17 17 17 17
7 9 18 18 18 18 18
8 10 19 19 19 19 19
9 11 20, 21, or 22 20 20 21 22
10 23 22 or 24 X X 22 24
11 — 23 — — 23 23
Interleave bit: — 11 — 12
Page Size: 2K 2K 4K 4K

A1l is a specia case for 4M x 4 DRAMS, some of
which will have 12 row addresses and 10 column
addresses. A23, which is provided on column address
10 is repeated on row address 11. This allows 11/11
and 12/10 addressing chips to be used transparently,
and even be mixed.

Local Bus Support

The 84031 fully supports the VL-Bus (VESA Local
Bus) for both slaves and masters. Local bus
peripherals provide a much higher throughput for
devices such as video, mass storage, and LAN. (See
the VL-Bus Block Diagrams.)

The VL-Bus standard is from the Video Electronics
Standards Association (VESA). It specifiesastandard
interface, including a connector, for local bus slaves
and masters. Adapter cards are expected for video,
disk, and LAN interfaces, aswell as other applications.

The following local bus support is provided:

B A single VL-Bus slot is supported with no
additional external logic. Some additional
logic is required for multiple slots to OR the
LDEV# signals and provide additional LREQ#
and LGNT# pairs.

B A clocking scheme which provides a 1x clock

with little or no skew to the local bus deviceis
used. The VL-Bus requires this 1x clock. A
2x clock with little or no skew is also available
on the motherboard for non-VL peripherals
which may require it. For a single slot the
clock directly from the 84031 may be used.
For multiple slots, the clocks from the 84031
should be buffered before being used. In this
case the buffered clocks are used at al places
to avoid clock skew.

Support for the LDEV# signal alows a local
bus slave to claim a bus cycle. For timing
reasons each VL-Bus slot provides a totem
pole output on LDEV#, which are ORed
together with an F11 (for 3 dots) and sent to
the LDEV# pin. For asingle dot no gating is
necessary. The 84031 will sample LDEV# at
the end of either the first or second T2 of each
bus cycle, as specified by a configuration
register. If it islow at the sample point, the
cycle will not go to the ISA-bus. Note that the
LDEV# signal will not take the cycle away
from the DRAM controller unless the “delayed
start” bits are set. Delayed start reduces
DRAM performance. It will rarely be required.

Generating local bus control signals for DMA
and ISA Master cycles. During DMA and ISA
master cycles, the LDEV# signa as well asthe
internal local bus decodes are checked to see if
the addressed device is on the CPU local bus.
If it is, an ADS# is generated to read or write
the local bus device. The data is passed
through the 84031 and/or through the 245s to
or from the ISA-bus. IOCHRDY is pulled low
by the 84031 until the local bus slave
completes the cycle. On reads from the loca
bus, the data is latched in the chip when the
dlave generates RDY# and held there until the
DMA controller or ISA master takes the
command signal high.

Support for local bus masters. The 84035
provides the LREQ# and LGNT# signals for
the local masters. The 84031 handles the bus
cycles. These cycles are handled the same as
486-initiated cycles with the following
exceptions:

Parity isgenerated for DRAM writes (the 486

supplies the parity when it has the bus).

- Writesareforced to the 1 wait state mode due
to the delay in generating parity.
The DRAM controller returns RDY# for all

accesses since local bus masters may not
accept BRDY #.
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|L_LGNT#
VCC vCC
VL Slots é % é é 2 1o 100#fp12-
REQO# =— 1
——| LGNT# LREQ# o—TREd 18 4 1p Qutp18— < TREGH]
Farer > B Qb
|_ O 214 Q3# 2
LDEV# p e 15 Qa# 12
EVo# o R o
scLK [—}pak 107812 TDEVE ]
—Q LGNT# LREQ# —— OE#
PAL 16R6
LDEV# P
Note:
3 slots will probably require the optional
LGNT# LREQ#p—— clock buffering (half of an F244). See
the "Clock" section.
LDEV# b—mrou—
At higher speeds, address buffering
may be required.
[ GNT2#
LGNT1#
GNTO#

( VL-Bus Block Diagram—Multiple Slots With Multiple Masters i

VCC vVCC
VL Slots
—(J LGNT# LREQ#p—
LDEVO#
LDEV# LDEV 1# \ LDEV#
LDEV2# / 8 4035
LREQ#
— LGNT# LREQ#pPp—
LDEV# p——
Note:
3 slots will probably require the optional
LGNT# LREQ#P clock buffering (half of an F244). See
the "Clock" section.
LDEV#o———— At higher speeds, address buffering
may be required.
LGNT#

( VL-Bus Block Diagram—Multiple Slots With Single Master .
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ISA-BUS

CPU and Local Master Accesses to the ISA-bus

Bus cycles which are not claimed by alocal slave or
the DRAM controller go to the ISA-bus.

The ISA-busruns off of aclock which isderived from
CLK2. It should normally be set at about 8BMHz, but
may be set faster if all of the peripherals can handle
the faster cycles. See the Clock section for
programming the | SA-bus clock rate.

DMA and ISA Master Accesses to
Local Slaves and DRAM

When DGNT# goes active (for DMA or ISA master
cycles) the 84031 becomes an ISA-bus slave by
floating the ISA commands, and alocal bus master by
driving the local bus control signals. When aDMA or
ISA master cycle attempts to access a device on the
local bus, the 84031 performs the control signal
trand ation and data steering for thecycle. Local daves
and DRAM are handled identically. Thefollowingis
the basic sequence.

For default states:

When DGNT# goes low, the 84031 floats the
I SA-bus commands and drives thelocal bus control
signals. The default values are:

W/R#=1
DIC#=1
M/IO# =1
BLAST#=0

D/C# and BLAST# will remain at their default
values the entire time. W/R# and M/IO# will be
changed according to the | SA-bus commands, but
will return to the default values between cycles.
During DMA cycles (DGNT# low and MASTER#
high) M/IO# will always be high. The DMA /O
devicewill never be on thelocal bus.

The default direction for the data bus driversis the
“writing” direction, and they are turned around
when an |SA read command is received. SDEN is
driven according to XA1.

For address decoding:

Theaddressfromthe DMA controller or | SA master
is decoded asynchronoudly by the local daves and
DRAM controller. Local davesdrive LDEV# with
the decode result while the DRAM controller
provides the decode internaly to the 84031. The
84031 drives MEMCS16# low asynchronoudly if
either decode is active. Since MEMCS16# is an
open collector signal, the 84031 floats it when

neither decode is active. |OCS16# is not driven.
The 84031 aso drives BE3:0# from SBHE#, XAO,
and XA1 asynchronously.

Nofurther actionistaken onthisdecodeuntil anlSA
command goes active, because it is not known
whether the addressisfor I/0O, memory, or whether
itisvalidat all.

For ISA command going active:

If amemory command goesactive, thedecodesfrom
the local slaves and DRAM controller may be
checked immediately to determineif the cycleisfor
thelocal busor not. If both decodes areinactivethe
cycle isignored, except to provide the proper data
bus steering, when necessary. If either is active,
IOCHRDY is pulled low and a local bus cycle is
initiated.

If an 1/O command goes active, M/IO# must be
pulledlow to alow thelocal busslaveto switchfrom
doing a memory decode to an I/O decode. The
DRAM decode will go inactive when M/IO goes
low. After driving M/IO# low, the 84031 waits2 T
statesto samplethe decode. If itislow, IOCHRDY
is pulled low immediately with the command, and a
local bus cycleisinitiated.

For read cycles the data bus buffers are turned
around as soon asthe command isreceived. During
DMA, the memory commands are used for databus
steering.

For local bus cycle:

Toinitiate the local bus cycle, W/R# goeslow if an
ISA read command goes active, or remains high if
an ISA write command goes active. For DMA
cycles, the 1/0O commands are ignored. ADS# is
then generated for one T state.

For write cycles, data is being driven through the
84031 and the 245s. When the local bus dave or
DRAM controller returns RDY, IOCHRDY is
floated and the DMA controller or ISA master will
complete the cycle.

Read cycles are more complicated. The local bus
dave or DRAMSs will float the data as soon as it
returnsRDY#. The DMA deviceor | SA master will
not read thedatauntil much later. The84031 |atches
the local bus data on the clock edgewhere RDY #is
received, then redrives the data onto the local bus
for bytes 1 and 3 and drives the appropriate data on
the XD bus. IOCHRDY is floated when RDY# is
received. The 84031 holds the data until the ISA
command goes back high.
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BUS CYCLE DESCRIPTIONS

CPU/LBM Read and Write to Local Bus Target

TheCPU or aL oca BusMaster can accessal ocal Bus
Target. Thefigure below shows awrite followed by a
read cycle. Thecycleisclaimed by thelocal bustarget.
The 84031 will sample the LDEV# signal at points A
and B on the diagram. The sampling point can be
changed to point C, if the index register 18h is
programmed. The diagram shows a0 wait state write,
the LBT asserts LRDY# during the same T2 dtate
(point A) in which LDEV# is sampled by the 84031.
Any number of T states can occur before the LRDY #
signal is asserted.

T1

CPU/LBM Access to the ISA-Bus

The CPU or a Local Bus Master can access the
ISA-bus. Thenext figure showsatypical accesscycle,
with the sampling points for some of the signals. The
84031 will sample LDEV# at point A, and it must be
high for a valid ISA-bus cycle. Point A to B isa
variable synchronization time. The 84031 must
synchronize with the BUSCLK at the beginning and
the end of the ISA cycle. Thistimeisaminimum of O
CLK2 cycles.

T1

LCLK

ADS# \ / Z\ /

LDEV# \
\

ADR, BE

LRDY#, . .
RDYRTN#

D31:0 WRITE

READ

( CPU/LBM Read and Write to LBT Timing Diagram '
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LDEV# '
—>! % <~ * VARIABLE, 0 MINIMUM

SDIRO, 1 ;\ : L = READ (SD TO XD) : /'
BUSCLK BYAVAVAVAWAWAWAWAWE

" B C D 17
BALE : /_\ /_\
E G H K L
"CMD" : ' k<
"SBHE# B X

SDEN#

IOCS16#

' T e T

X
MEMCS16# :X
X

OWS# A

| W

D31:0
(READ) X

FROM XD - LATCHED X:

D31:(; < FROM CPU/LBM )

( CPU/LBM Access to ISA-Bus Timing Diagram '
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The CMD refers to any ISA command signal, IOR#,
IOW#, MEMR#, MEMW#, SMEMR#, and
SMEMWS#. The timing for the CMD signal is
programmable by using index 05h and 06h. The
command delay shown as point D to E is
programmable. The CMD pulse width shown as point
E to H isalso programmable.

MEMCS16# is sampled at point D at the BUSCLK
rising edge.

IOCS16# is latched at the end of one full BUSCLK
after the CMD falling edge. This is shown in the
diagram aspoint F. Inthiscasethe CMD falling edge
ison BUSCLK falling; so the IOCS16 latch point is
also aBUSCLK faling edge. If the CMD falling edge
was on a BUSCLK rising edge, the IOCS16# latch
point would also be at the BUSCLK rising edge.

OWSH# issampled on each falling edge of BUSCLK. If
sampled low, the command ends 0.5 BUSCLK s later.
The exception would be if IOCHRDY is also pulled
low at the same time as OWSH#; in this case the OWSH#H
isignored. The diagram shows a normal cycle that
terminatesthe CMD at point H. If OWS#ispulled low
the CMD isterminated at point G.

The diagram shows an 8-bit cycle with a bus
conversion cycle. The delay from the end of the first
cycle to the beginning of the next cycleisfixed at 0.5
BUSCLK, thisisshown aspoint HtoI.

The cycle terminates with the RDY# signal. The
minimum delay from final command, point L, to the
fallingedgeof RDY#, point N, isoneSCLK cycle. The
resynchronization timepoint L to M isvariable, with a
minimum of 0 SCLK cycles, so the maximum delay
could be longer than 1 SCLK from L to N.

SDIRO and SDIR1 defaults to a high state; this directs
datafrom XD busto SD bus. The SDIR transition is
synchronized to CLK 2, and will only bein alow state
when data must be driven from SD to XD bus.

ROMCSH# follows the local bus address timing from
CPU and LBM. To accessthe ROM or flash memory,
the ROMCS# must be gated with the command
(MEMR# or MEMW#). The same ROMCS# is used
to enable accesses to the keyboard controller by gating
with the command (IOR# or IOW#).

Interrupt acknowledge cycle follows the 8-bit | SA bus
[/Oread timing. Except that no ISA CMD isgenerated
externally, and the target is the 84035 on the XD bus.
The same programmabl e options apply to thetiming of
the cycle.

IOCHRDY Operation

The timing diagrams shown in the following two
figures, IOCHRDY Effect and DMA and ISA Master
Memory Access, shows when the CS4031 CHIPSet
samplesthe IOCHRDY signal.

DMA and ISA Master Memory Access to a
Local Bus Target

The DMA and I|SA Master Memory Loca Bus Target
Timing Diagram shows the timing for atypical access
to alocal bustarget (LBT) by alSA Master or DMA
device. The LBT will assert LDEV# as a decode of
local address and M/IO# at point A. MEMCS16# is
asserted in response to the LDEV# signa and the
84031 will drive out the local bus status to indicate a
memory datawrite. The 84031 detects the command
fall at point B and pulls IOCHRDY low. The 84031
samples the command at point C and D using SCLK,
and generates the local bus cycle starting with the
output of ADS# low at point D and terminatesthelocal

BCLK

-

(INTERNAL)
A

C

“CM])"

B _ _ ___
—\ -
/

D

—

IOCHRDY \

\

4

J ]

(FROM ISA-BUS)

( IOCHRDY Effect Timing Diagram (CPU/LBM Access to ISA-Bus) '
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bus cycle when the LBT returns a LRDY# low which For the DMA or |SA Master to accesslocal DRAM the
is sampled at point F. The 84031 will release same sequence is followed up to point D. Between
IOCHRDY at point F and the DMA or Master device points D and F thelocal DRAM cyclewill occur. The
will release the command after the IOCHRDY has cycleis dependent on the DRAM controller.

gone high. If the cycleisaread cycle, the 84031 will
maintain valid latched data on the SD and XD busses
until the end of the command—at point G.

LCLK ||||||_||_||_||_
A31:2 X

M/IO#
B

MEMR#, \ € D

MEMW#

X
;_
MEMCS16# \ /—
/_

IOCHRDY \ /

A

LDEV# \
ADS# /

LRDY# \ /
RDYRTN#

D31:0
(WRITE)

D31:0
(READ)

SD/XD
(READ)

SDIRO, 1 / H IF NEEDED FOR MEMORY READ \

(DGNT# = L)

( DMA and ISA Master Memory Local Bus Target Timing Diagram .
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ISA Master I/O Access to a Local Bus Target

The diagram below showsan |SA Master /O accessto
alLocal BusTarget (LBT). The sequenceissimilar to
that of an access to a LBT memory, with some
exceptions. A memory device may assert the LDEV#
signal at point A. If the cycle generates an 1/O
command at point B, the 84031 will pull M/IO# low
causing the memory device to raise LDEV# and the

84031 will deassert the MEMCS16 signal. The 84031
will synchronizefor two full LCLK cycles, points C to
E, andthen at E pull IOCHRDY low. After oneLCLK
cycle, at point F the 84031 will generate the ADS# to
start thelocal bus1/O cycle. Thecycleterminateswhen
LRDY# issampled low at point G and the 84031 will
release IOCHRDY. The ISA Master will release the
[/O command at point H.

LCLK

A31:2 X

M/IO# \

. -
LDEV# \ \

IOR#,
IOW#

T10n

IOCHRDY \

ADS#

LRDY#,
RDYRTN#

D31:0
(WRITE)

7\

[

D31:0

(READ)

SD/XD

N—

’

(READ)

AN

SDIRO, 1 /

H IF NEEDED FOR I/O READ

R

(DGNT# = L)

( ISA Master I/0 Access to LBT '
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PORT B AND NMI LOGIC

Port B is the I/O port at address 0061. It controls
miscellaneous things such as parity, the speaker, etc.
Bits3:0 areread/writeand control thesefunctions. Bits
7:4 are read only and provide status information.
These bits are split between the 84031 and 84035 as
shown in the table below:

PORT B BITS
Bit R/W,R Chip Function
0 R/W 84035 Timer gate 2
(speaker timer enable)
1 R/W 84035 Speaker data
2 R/W 84031 Enable parity check
(0 = enabled)
3 R/W 84031 Enable | OCHCK
(0 = enabled)
4 R 84035 Refresh detect
(toggles on each refresh)
5 R 84035 Timer 2 out
(monitor the speaker timer).
6 R 84031 Channel check latch
(status of IOCHCK)
7 R 84031 Parity check latch

(parity error status).

The 84035 latches bits 3:0 on write cycles. On read
cycles it drives bits 5:0 on the XD bus, and drives Os
on bits 6 and 7. The 84031 latches bits 2 and 3 on
writes. For read cycles, since the XD data passes
through the chip, it receives the XD bus, uses bits 1:0
and 5:4 from the 84035, and replaces bits 3:2 and 7:6
with itsinternal data before sending it to the CPU.

DATA BUS BUFFERS

The data bus buffer external logic consists of three
F245s, onefor SD7:0, and two for SD15:8. Theseare
controlled by SDIRO, SDIR1, and SDEN# signals.
These signals are generated as follows:

For the SDIRO signal:

The default when CPU and local masters have the
bus (DGNT high) is high, which drives data from
XD to SD. It turns around (goes low) at the
following times:

Read cycles from the 1SA bus, but not XD
reads (ROM, 8042, 84035, and internal 84031
I/0O). It does not go low for interrupt
acknowledge cycles.

The read command timing is used to take it low.

Thedefault directionfor DMA or | SA master cycles
(DGNT# low) islow, which drives datafrom SD to
XD. It turns around (goes high) at the following
times:

DMA reads from DRAM or local bus daves.

ISA master reads from DRAM, local bus
dlaves, or XD bus peripherals.

8-bit DMA reads from odd byte of 16-hbit
memory slaves.

ISA master writes to odd byte of 8-bit 1SA
daves.

For the SDIR1 signal:

The default when CPU and local masters have the
bus (DGNT# high) is high, which drives data from
D to SD. Itturnsaround (goeslow) at thefollowing
times:
Read cycles from the ISA bus, but not XD
reads (ROM, 8042, 84035, internal 84031

[/0). It does not go low for interrupt
acknowledge cycles.

SDIR1 must go high with the command to alow the
D buffersto turn on at the end of the cycle to give
the data to the CPU.

Thedefault directionfor DMA or | SA master cycles
(DGNT# low) islow, which drives datafrom SD to
D. It turns around (goes high) at the following
times:
DMA reads from DRAM or loca bus daves.
ISA master reads from DRAM, local bus
daves, or XD bus peripherals.
8-bit DMA writes to odd byte of 16-bit
memory slaves.

ISA master reads from odd byte of 8-bit ISA
saves.

For the SDEN# signal:

SDEN# determines which 245 is enabled. A O
enables the D15:8 to SD15:8 buffer while a 1
enablesthe D31:24 to SD15:8 buffer. Thisismostly
determined by XA1. The exception to this is the
following two cases, whereitisawayslow. Thisis
for the high speed byte swap.

8-bit DMA write cycles.

I SA bus master reads from the | SA bus (not a
local dave or DRAM).
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CONTROL LINK

The control link is a mechanism to pass information
between the 84031 and 84035 using a minimum
number of pins. Both chipshaveanLIN andan LOUT
pin. The LOUT of one chipisconnected tothe LIN of
the other.

When PWRGOOD islow, the 84035 LOUT pinisat a
high impedence state and the 84031 LIN pinisthetest
mode enable input. An externa pull-up resistor is
required on the 84031 LIN pin to prevent 84031 from
entering the test mode during reset.

Control Link From the 84035 to the 84031

Thefollowing information must be sent from the 84035
to the 84031:

Refresh Request Occurs only when DGNT#
ishigh (CPU or loca
master has bus).

Refresh End Same as above.

DMA address Strobe  Occurs only when DGNT#
islow and MASTER# is
high (DMA cycle).

Master refresh Occurs only when

MASTER#islow (ISA
master has the bus).

Control Link From the 84031 to the 84035

Several pieces of information must be sent from the
84031 to the 84035 for thingsto occur simultaneously.
These are asfollows:

Hidden Refresh Occurs only when DGNT#
Acknowledge ishigh.

GATEA20=0 Could happen at any time.

GATEA20=1 Could happen at any time.

Interrupt Acknowledge Occurs only when DGNT#

ishigh.

Soft Reset Request Could happen at any time.
These events are communicated as 3-bit codes sent
serialy from 84031 to 84035. Each code is preceded
by a start bit. One or more stop bits occur between
successive codes. One bit is sent during each SCLK

cycle.

TEST MODES FOR THE 84031 AND 84035

There are severa test modes to help in the testability
of systems using the 84031. Both parts have a
connectivity test modethat isinitiated by thefollowing
steps:

1. Start with PWRGOOD low and initialize the
chip set by raising PWRGOOD and keeping it
high.

2. The test mode is entered by pulsing the
A20M#ATEST# pin on the 84035.

3. Whilethe TEST# pinislow the test mode code
must be presented on the XD7:0 pins. Thisdata
is latched in on the rising edge of the TEST
signal. Test Mode Code = FEh

4. Inthis mode the pins of the 84035 are internally
chained together by a series of AND gates. To
test a pin for a good solder connection, pull al
pinstoahighstate. Theoutput of the AND chain
isthe SPKR pin. Thispinwill beinahigh state.
Pulse each pin low one at atime and the SPKR
pin should also be changed to alow state, if there
is continuity. There are some pins that are not
included in the chain and cannot betested in this
way. They are asfollows:

14MX1

14M X2

SPKR
A20M#TEST#
PWRGOOD
32KX1

32K X2

5. The test mode can be exited by two methods.

Pulse PWRGOOD to reset the system.

Enter the Terminate Test Mode Code on
XD7:0 and pulse the TEST pin.

Terminate Test Mode Code = 00h
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The 84031 has several test modes. There is a
solderability test similar to that for the 84035 and there
isahighimpedence mode wheretheoutput pinsare put
in ahigh impedence state.

1. Start with PWRGOOD low and initialize the
chip set by raising PWRGOOD and keeping it
high.

2. Thetest modeis entered by pulsing the LIN pin
on the 84031.

3. WhiletheLIN pinislow thetest mode code must
be presented on the XD7:0 pins. This data is
latched in on the rising edge of the LIN signal.

Test Mode Code = 02h

4. In this mode the pins of the 84031 areinternally
chained together by a series of AND gates. To
test a pin for a good solder connection, pull al
pinstoahighstate. Theoutput of the AND chain
is the ROMCS pin. This pin will be in a high
state. Pulse each pin low one at atime and the
ROMCS pin should aso be changed to a low
state, if thereis continuity. There are some pins
that are not included in the chain and cannot be
tested in thisway. They are asfollows:

SYSRESET
LIN

5. Thetest mode can be exited by two methods.

Pulse PWRGOOD to reset the system.

Enter the Terminate Test Mode Code on
XD7:0 and pulsethe LIN pin.

Terminate Test Mode Code = 00h

In order to have the output pins of the 84031 in a high
impedence state the same procedure should be
followed, using the test code 01h on XD7:0 during the
rising edge of the LIN pin.
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84035 Functional Descriptions

The 84035 isan 82C206 with additional 1ogic added to
reduce signal and chip count of the external logic. The
following features are added to the ' 206 to create the
84035:

B 14MHz crystal circuit and divider.
DMA clock divider from SCLK.
System reset logic.

System arbitration logic, including support for
local bus masters.

I SA-bus hidden refresh logic.

Performance control logic to emulate an SMHz
AT-compatible.

DMA controller address generation logic.
A20M# generation.

486 floating-point error logic.

Speaker logic.

Control link logic to communicate with the
chip set.

The 84035 is suitable for use in 80386 systems
(non-84031) aswell as 80486 systems.

CLOCKS
There are three clock frequencies used in the 84035:

B 14.31818MHz for the timer chip.

B SCLK for the CPU related functions and to
generate DMACLK.

B 32KHzfor thereal time clock.

14.31818MHz Clock

Crystal pins are provided for the 14MHz clock. 20pF
capacitors should be included from each crystal pin to
ground aswell asa2M resistor used across the crystal
pins. X2 should be buffered with a bus driver or
inverter to form an oscillation for the bus. A 33 ohm
seriesresistor should be placed between the buffer and
the bus. Place the resistor as close to the buffer as
possible.

The 14MHz clock is divided by 12 internally to form
the 1.19MHz clock used by the IPC timers.

SCLK

SCLK, the 1x CPU clock, is provided to the 84035. In
a 386 system, a 1x clock with low skew to the 2x clock
must be provided (this is also required for VL-Bus
dots).

SCLK isused for the arbitration logic, for the control
link timing, and for generating the clock to the DMA
controllers and refresh logic.

The DMA controller and refresh clock should be
around 8MHz. It isdivided by 2 by the IPC core to
obtain the 4MHz at which the DMA controllers
normally operate. Thefollowingdividersare provided
from SCLK to form the DMA clock. The divider is
actually implemented as a selectable divide by 2
prescaler followed by aprogrammabledivider of 2, 2.5,
3,4,0r5.

84035 CLOCK DIVIDER

CPU DMA 8237
Freq. Clock  Clock
Pre- 2nd Used Freq. Rate
Divider| scale Stage | (MHz) (MHz) (MHz)
10 2 /5 80 8 4
8 2 /4 66 8 4
6 2 /3 50 8.33 417
5 /1 /5 40 8 4
4 /1 /4 33 8.33 417
3 /1 /3 25 8.33 417
25 /1 125 20 8 4
2 /1 2 16 8 4

32.768KHz CLOCK

The clock source is a 32KHz externa or internal
oscillator that must be made to run from the battery
when power from the AT is turned off. It isused by
the real time clock in the 84035.
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RESET

The 84035 contains the reset logic for the system. It
receives PWRGOOD signals and generates
SYSRESET and CPURESET signals. It also receives
soft reset requests over the control link to generate
CPURESET.

PWRGOOD disablesall outputsand gatesoff all inputs
to the chip except for PWRSTB#, 14M X2, the 32KHz
oscillator pins, and from PWRGOOD itself. When
PWRGOOD goes high the outputs are enabled.
SYSRESET and CPURESET are driven high, and
remain high for 8 million SCLKs to assure proper
startup of the 14.31818MHz oscillator, and to allow the
486 VCOto stabilize. Thisisaccomplished by a23-bit
counter clocked by SCLK.

SYSRESET is generated based on the PWRGOOD
circuit dlone. CPURESET is generated based on
PWRGOOQOD, but isalso be generated for *“soft resets”.
The following are the sources of soft resets:

B Keyboard controller reset
B CPU shutdown cycle
B Port 92 bit O transitioning fromaOtoal.

Keyboard reset and shutdown are sent to the 84035
through the control link from the 84031. When the
84035 receives the request, it immediately passes the
request onto the logic which arbitrates CPURESET
with CPU HOLD. Seethe DRAM Controller, Control
Link section for information on how the reset request
is sent from the 84031.

Port 92 is contained in the 84035. When bit 0 makesa
0 to 1 transition a CPU reset is requested at about 16
BUSCLKslater. Thisdelay alowsthe CPU to execute
aHALT instruction.

CPURESET is 16 SCLKs long for soft resets. The
falling edge always occursduring phase 1 while SCLK
ishigh.

GATEA20

The 84035 generates the A20M# signal. The 486
actually does the gating. The keyboard controller
GATEAZ20 and port 92 bit 1 are the two sources that
generate the A20M# signal.

Thekeyboard controller GATEA20informationissent
from the 84031 through the control link. There are
GATEA20 =1 and GATEA?20 = 0 codes that are sent
across. This sets and resets a flip-flop to form the
keyboard GATEAZ20 in the 84035. This flip-flop
powers up in the high state, to alow the CPU to boot.

Port 92 bit 1 is an output port bit internal to 84035.

Thetwo internal sources of A20M# are ORed together
and driven out on the A20M# pin.

The A20M# output pinisshared withthe TEST#inpuit.
At power-up, this pin is floated and remains that way
until index register 09 bit 4 iswrittento al. This bit
disables the test input and begins driving A20M#.
Until thebitissetto 1, an external pull-up resistor keeps
the pin high, prevents the 84035 from going into test
mode, and holds A20M# high before the CPU is
alowed to boot.

ARBITRATION

The arbitration logic for the system is contained in the
84035. It arbitrates between the CPU, loca bus
masters, and theinternal DMA controllers. It also puts
the CPU in HOLD to slow it down when performance
control isenabled, arbitrates between CPU HOLD and
CPURESET, and arbitrates between the DMA
controller and hidden refresh.

Thefollowing signal pins are in the arbitration block:

B HOLD and HLDA for the CPU
B LREQ# and LGNT# for local bus masters

B DGNT# indicating the DMA controller has the
bus.

There is a two way arbitration between local bus
masters and the DMA controller. The CPU gets the
bus when no other master wantsit. The arbitration is
performed using SCLK, and all signals are
synchronousto it.

There is a fixed priority to bus activity. The priority
are asfollows:

1. DMA controller
2. Hidden Refresh
3. Local Master
4. CPU.

Notethat either alocal master or the CPU have control
of the bus when a hidden refresh occurs. Hidden
refresh is listed above because it may not occur when
the DMA controller hasthe bus; it hasalower priority.
For instance, if the DMA controller requests the bus
and a hidden refresh request occurs before the CPU or
local master gives up the bus, the hidden refresh will
be delayed until after the DMA controller gives up the
bus.

Hidden refresh is arbitrated for with the DMA
controller, sincethese must bemutually exclusive. The
hidden refresh may occur while the CPU or a local
master isin control. The CPU refresh is arbitrated for
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withthe CPU HOLD signal. The CPU will not bereset
whileitisin hold.

The LREQ# and LGNT# signals support apreemptive
protocol for the VL-Bus masters. If a DMA HOLD
occurs while aVL-Bus master has the bus, LGNT# is
driven back high, requesting that the local master give
up the bus. The local master will take LREQ# back
high to indicate that it has given up the bus.

The performance control HOLD request is ORed with
the other sources of HOLD, but does not enter into the
arbitration. A DMA cycle or ISA master may gain
access to the bus during a performance control HOLD
without waiting for it to finish.

The 84031 receives the CPU HLDA, DGNT#, and
MASTER# signals as an indication of what device is
in control of the bus. The encoding is as follows:

BUS OWNER INDICATION

Bus Owner HLDA DGNT# MASTER#
(Invalid) 0 0 0
(Invalid) 0 0 1
(Invalid) 0 1 0
CPU 0 1 1
ISA-Bus Master 1 0 0
DMA Controller 1 0 1
(Invalid) 1 1 0
Local Bus Master 1 1 1

The major functions controlled by the arbitration
signalsare asfollows:

B The 84031 does not generate parity for CPU
writes to DRAM, but does for local masters,
DMA and ISA masters (HLDA used to select).

B DRAM write cycles are forced to 1 wait state
when alocal bus master has the bus (due to the
extratime required to generate parity).

B The control link functions change (particularly
the 84035 to 84031 direction) with DGNT#.

B When DGNT# is high, the 84031 is alocal bus
dave and the ISA-bus master. |SA-bus cycles
are generated in response to local bus activity.

B When DGNT# is low, the 84031 is the local
bus master and an 1SA-bus slave. Loca bus
cycles are generated in response to 1SA-bus
activity.

B When DGNT# is low and MASTER# is high,
the 84031 drives A16:10 with the contents of
the DMA latch.

PERFORMANCE CONTROL

Performance control refersto slowing the CPU down.
A 486 may execute code too rapidly for some speed
sensitive software. The 84035 makes no attempt to
reduce speed via the CPU clock since the 486 cannot
handle a rapid frequency change. Instead it puts the
CPU in hold for a programmable percentage of time.
Thisisimplemented as follows:

1. On every refresh request the CPU is put in
HOLD for a programmable period of time. The
FLUSH# pinisalso pulled low during this time
to make sure the CPU doesn’'t continue to
execute out of itsinternal cache. The length of
the HOLD pulse is selected to provide the
desired degradation in performance. The intent
isto match the speed of an 8MHz AT in order to
allow somegamesand copy protection programs
to work properly. The FLUSH# and HOLD
functions may be enabled separately, but
generally these will be used together. After the
HOLD length is set, the ow mode may be
enabled and disabled by either of two ways:
Index register access and the “dow” input. This
is an OR function, alowing either of these to
sow the system down (these both should be
disabled for full speed).

2. The clock generated for the IPC DMA
controllers is used for the time base of the
performance control. This clock is normally
about 8MHz. The CPU isaways given asmall
slice of time between performance control
HOLDs even if the count is set above the time
between refresh periods.

3. The HOLD is initiated each time the refresh
request occurs from timer 1. Loca bus master,
DMA, |SA master, or refresh cycles may occur
while the performance control HOLD is taking
place.
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REFRESH

The refresh function involves both the 84031 and
84035. The refresh arbitration must be coordinated
between the two chips with the 84035 performing the
refresh cycle. It drives SA7:0, REFRESH#, and
MEMR#directly. SA7:0aretherefresh addressfor the
ISA-bus and the REFRESH# and MEMR# signals
indicateto the 84031 that thisisaDRAM refresh cycle.

The refresh mechanism starts with the 84035. When
timer 1 produces arefresh request, theinternal logic of
the 84035 must arbitrate with the DMA controllers
before the refresh request code is sent through the
control link to the 84031. When hidden refresh wins
the arbitration, LOUT is pulled low, indicating a
refresh request to the 84031. (When DGNT# is high,
the LOUT isused only for hidden refresh). The 84031
will arbitrate thiswith CPU or local master accessesto
thel SA-bus, and send arefresh grant back to the 84035.
Thiswill be encoded and comeintheLIN pin. At this
point the 84035 will perform the refresh cycle. When
the refresh cycle is complete, the 84035 will take
LOUT back high, indicating the end of the refresh to
the 84031. After LOUT goeshigh, HLDA totheDMA
controller may go active. There should be at least 1
clock between LOUT going high and HLDA to the
DMA controller going active.

The 84031 contains the DRAM controller, it receives
al refresh requests, both hidden refresh and master
refresh, and will perform aCASbefore RASrefreshon
theDRAMSs. It placestherefresh cyclesbetween other
DRAM activity. TheCPU isnever putinaHOLD state
specifically for refresh.

For master refresh no arbitration need be donesincethe
current master isrequesting therefresh. Whenthe |SA
master pulls REFRESH# low, the 84035 performs the
refresh by driving SA7:0 with the refresh and driving

MEMR# and SMEMR#. The 84035 also pullsLOUT
low for the duration of REFRESH# active to indicate
to the 84031 that arefreshisoccuring. The 84031 will
usethistorefreshthelocal DRAMs. The 84031 knows
thisisamaster refresh and not a hidden refresh request
by looking at the DGNT# and MASTER# pins.

The 84035 will drive both MEM R# and SMEMR# |low
for refresh cycles, regardless of the address on the
upper bits (for norma bus cycles SMEMR# is only
driven when A23:20 are al low).

ISA-Bus Refresh Cycles

Therefresh cycle startsat point A, when the 84035 has
received a Refresh Acknowledge code from the 84031
viathe LIN/LOUT control link. Thefalling edge of the
command at point B is 2 BUSCLK cycles from point
A. At point Cthe |OCHRDY signal issampled, if itis
highthecommandwill endat D 1 BUSCLK cyclelater.
If IOCHRDY islow thecommand will be extented. At
point E the REF# signal terminates the refresh and the
84035 raises its LOUT signal to indicate the “end of
refresh.” See the timing diagram on the following

page.

DRAM Refresh Cycles

These are always hidden refresh cycles; there is no
HOLD/HLDA needed. All DRAM refreshesare CAS
before RAS refresh cycles. The hidden refresh cycle
can begin immediately at the end of the RDY# from
the previous cycle, or anytime after RDY # and before
the end of the next ADS#. The RAS# and CASH
signals go high at end of the cycle. Once the hidden
refresh cyclebeginsand CAS#islow theRASH# signals
will fall in staggered timings, 0.5 CLK cycles apart.
Thelast RAS#to fall hasa3 CLK cyclelow time.
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f B D
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SMEMR#

IOCHRDY
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LOUT /_
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SA19:17 AN
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AEN / H IF MASTER# = H \
( ISA-Bus Refresh Timing Diagram '

( DRAM Refresh Timing Diagram '
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ISA-BUS

This section describes the generation and usage of the
I SA-bus control signals on the 84035.

For the AEN signal:

This signal is high when DGNT# is low and
MASTER# high. It isawaysan output. Internaly
it disablesall of the |/O decodes. It goesto the IPC
megacell, where it disables its I/O decodes. It
signifiesthat aDMA cycleiscoming or in progress,
the address on the | SA-busisamemory address and
not an 1/0O address.

For the MASTER# signdl:

Thisisaninput. Itisusedtoforce AEN#Iow during
ISA master cycle.

For DREQ7:0, DACK7:0#, and TC signals:

These come directly from the IPC megacell and are
sent out asis. DREQ7:0 areinputs. DACK7:0#and
TC are always outpults.

For MEMR# and MEMWH# signals:

When DGNT#ishigh these signalsareinputsto the
84031 that is used to generate SMEMR# and
SMEMW. During hidden refresh (DGNT# will be

Each S-state is 2-84035

internal BUSCLK cycles

high here also), MEMR# is an output from the
refresh logic. MEMW# remains an input during
hidden refresh.

When DGNT# islow and MASTER# is high these
signals are outputs from the IPC megacell. When
MASTER# islow these areinputs, used to generate
SMEMR# and SMEMW#, except for Master
Refresh cycles (MASTER# and REFRESH# are
both low) at which time M EM R# becomes an output
from the refresh logic.

For SMEMR# and SMEMW# signals:

These follow MEMR# and MEMW# respectively
when the address is below 1IMB (A23:20 are al
low). Thesearehighif any of A23:20 arehigh. An
exception to this is when REFRESH# is low, at
which time SMEMR# follows MEMR# regardless
of the address.

For IOR# and IOW# signals:

These signals are driven from the IPC megacell
when DGNT#islow and MASTER#ishigh. Atall
other times these are inputsto theinternal 1/0.

.
so | st | s2| s3|sw s4| s2 s3| sw| ss | s |

FROM 405 /
10R# \ / N\ /T
TC /N
IocChRDY AN rUN
5 X X -

XD A16:10
DACK#  \ e

DREQ \ \

( DMA Timing Diagram .
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486 FLOATING-POINT LOGIC

The 84035 has two modes for the floating-point error
handling. 1t may dotheerror handling either internally
or externally.

Internal modeisused for the 486, or other CPUswhich
have the coprocesspor internally and have FERR# and
IGNNE# signals. In this mode the 84035 receivesthe
FERR# signa and generates IGNNE#. Internally, it
generates IRQ13 to the IPC megacell. There is no
IRQ13 input signal in this mode.

External mode is required for using the Weitek
coprocessor because it generates IRQ13 directly. The
FERR# pin becomesthe IRQ13 input pininthismode,
and the IGNNE# pin becomes INTCLR, which is a
decode of 1/O ports FO and F1. An external PAL uses
these signals, as well as the coprocessor error signals
to handle the AT-compatible coprocessor function.

Port B and Speaker Logic

The 84035 contains the following bits for port B (I/0
port 61):

84035 PORT B BITS

Bit I/0 Write I/0 Read Usage
0 Tmr Gate 2 Tmr Gate2  Speaker circuit
1 Spkr Data Spkr Data Speaker circuit
2 ENB RAM ENB RAM (Inthe 84031)
PCK PCK
3 EN 10 CK EN 10 CK (In the 84031)
4 — REF Det from ref det
circuit
5 — ouT2 from tmr 2
output
6 — — (In the 84031)
7 — — (In the 84031)

Bits 6 and 7 are supplied by the 84031. Bits2 and 3
also exist in the 84031 and are used for enabling the
parity check logic. These are latched and driven back
in the 84035.

The speaker circuit consists of an AND gate and the
output driver.
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CS4031 Electrical Specifications

The tables and figures in this section describes the operating environment and signal timing required by the CS4031
CHIPSet.

84031/84035 ABSOLUTE MAXIMUM CONDITIONS

Symbol Parameter Min Max Unit
Vce Supply voltage — 7 Y
V| Input voltage -0.5 5.50 \%
Vo Output voltage -0.5 5.50 \%
Top Operating temperature -25 85 C
Tsto Storage temperature -40 125 C

Note: Permanent device damage may occur if the absolute maximum conditions are exceeded. The functional operation
should be restricted to the recommended operating conditions. See the next table.

84031/84035 RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Conditions Min Max Unit
Ve Supply voltage 84035 operating 4,50 5.25 \%
Ve Supply voltage 84031 operating 4,75 5.25 \%
Ve Supply voltage 84035 standby 3.0 5.25 \%

Ta Ambient temperature — 0 70 C
84031/84035 DC CHARACTERISTICS

Symbol Parameter Min Max Unit
CiNn Input capacitance — 10 pF
Cio 1/O capacitance — 20 pF

Cout Output capacitance — 20 pF
ViL Input low voltage -0.5 0.8
ViH Input high voltage 20 Ve +0.5 —
VoL Output low voltage — 4 \%
VoH Output high voltage 24 — \%
VL Clock output low — 04 \
VcH Clock output high — Ve -05 \
Iy Input leakage current -10 20 mA
loL Output leakage current -10 20 mA
lcc V cc supply current — 100 mA
lccss V cc supply current, 84035 standby mode — 50 mA
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84031 AC CHARACTERISTICS

The following tables provide the signal timings
required by the 84031. The specificationsare based on
supporting the following system configurations:

B 33MHz CPU speed with 60ns DRAM, or
25MHz CPU speed with 80ns DRAM.

B 3-2-2-2/2T read timing, IWS/2T write timing,
3T RAS precharge, 1-bit wide DRAMSs, 2
banks, direct drive with a separate set of series
resistors for each bank; or, up to four banks,
F244 drive, with a separate set of F244 drivers
for each bank.

B Maximum of 36 DRAMSs driven by any one
series resistor or F244 output.

CLOCK SIGNALS

All parameters are output delays unless otherwise
defined asinput setup or hold times. Output delaysare
specified at 50pF maximum load unless otherwise
stated.

Specifications are in nanoseconds (ns) unless
otherwise stated. All specifications apply over thefull
temperature and voltage range, i.e., 0-70°C and
4.75-5.25VDC (4.5-5.25 VDC for 84035).

For timing diagrams, see the timing waveforms at the
end of thissection. Thefunctional timing diagramsare
shown earlier in the data sheet.

Parameter | Description Min Max
t1 CLKIN input low time 6* —
t2 CLKIN input high time 6* —
t3 CLK20UT output delay from CLKIN — 20
t4 SCLKOUT output delay from CLK20UT rise -2 +2
t6 CLK2 input low time 5* —
t7 CLK2 input high time 5* —
t8 SCLK input delay from CLK2 rise -2* +2*

*  |nput specification.
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DRAM SIGNALS

Parameter | Description Load (pF) Max
t10 RAS# fall from CLK2 rise — 32
t10a RASH# fall from CLK2 rise 250 32
t11 RASH# risefrom CLK 2 rise — 50
tlla RASH# risefrom CLK 2 rise 250 50
t12 CAS# fall from CLK2rise — 15
t12a CAS#fall from CLK2rise 125 15
t13 CAS#risefrom CLK2 rise — 14
t13a CAS#risefrom CLK2 rise 125 14
t15 Row address hold from CLK2 rise — seetelb
t16 Row address delay from BE3:0/A31:2 — seetel6
t16a Row address delay from BE3:0/A31:2 432 seetel6
t18 Column address valid from CLK 2 rise — 23
t18a Column address valid from CLK2 rise 432 33
t20 Column address delay from A31:2 — 24
t20a Column address delay from A31:2 432 34
t22 DWE# fall from CLK2rise — seete22
t22a DWE# fall from CLK2rise 500 seete22
t23 DWE# rise from CLK 2 rise — seete23
t23a DWE# rise from CLK2 rise 500 seete23
t24 DWE# delay from local bus status — seete24
t24a DWE# delay from local bus status 500 seete24
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84031 DRAM FORMULA SPECIFICATIONS

Formula specifications are provided to aid in
performing worst-case timing margin calculations for
actual system designs. Formula specificationsrefer to
the minimum or maximum result of a specified
calculation involving other chip parameters. For any
particular chip, formula specifications usually express
a““tracking” relationship over temperature and voltage
for the parametersinvolved in the formula.

For any given test chip, formula specifications may be
verified by the following procedure:

1. At selected combinations of temperature and
voltage, the actual values of the parameters
involved in the formula are measured.

DRAM FORMULA SPECIFICATIONS

2. Theresulting formula value is then computed at
each temperature and voltage measurement
point. The specified formulalimit appliesto any
84031 chip at any combination of temperature
and voltage within the rated operating range.

Thefollowing abbreviationsare used inthetable below
to indicate the type of cycle in cases where it might
otherwise be unclear:

Rd  Memory read cycle
Rf  CAS-bore-RASrefresh
W  Memory write cycle

“Critical Path” refersto thetiming casefor theformula
specification that iscritical.

Parameter | Critical Path Formula Max
tel2b CASH# fall before RASH fall (Rf) t12a-t10 19
tel2c CASHfdl to RASHrise t12-t11 10
tel2e CAS# pulse width (low time) t12at13a 10
tel3a CASH#rise after RASH fall (Rf) t10a-t13 10
tel3b CASH# precharge (high time) t13-t12 4
tel3c CASH# precharge (high time) t13at12a 4
tels Row address hold after RAS fall t10-t15 16
tel6 Row address setup before RASH fall t16-t10 14
tel6a Row address setup before RASH fall t16a-t10a 20
tel8 Column address setup before CAS# fall t18-t12 16
tel8a Column address setup before CAS# fall t18a-t12a 26
te20 Column address setup before CAS# fall t20-t12 13
te20a Column address hold after CAS# fall t12-t20 16
te22f DWE# hold high after CAS#rise t13-t22 15
te23 DWEH# rise before CAS# fall for read t23-112 14
te24b DWE# rise before CAS# fall for read t24-t12 11
te24c DWE# rise before CAS# fall for read t24a-t12a 22

Revision 1.0

88

Advance Product Information CS4031



CS4031 Electrical Specifications— 84031 AC Characteristics

CPU AND LOCAL BUS SIGNALS

Parameter | Definition Min Max
t40 ADSH#, A31:2, BE3:0#, M/IO#, D/C#, W/R#, and HLDA input 12* —
setup before CLK2 rise (CPU/LBM)
t43 ADSH#, A31-2, BE3:0#, M/IO#, D/IC#, W/R#, and HLDA input hold 1* —
before CLK2 rise (CPU/LBM)
t41 BLAST# input setup before CLK?2 rise (CPU/LBM) 8* —
t44 BLAST# input hold after CLK2 rise (CPU/LBM) 1* —
t42 ADSH# delay from SCLK (ISA master) 5 20
t42a M/IO# fall from X1OR# or XIOW# fall (ISA master) — 25
t42b BE3:0 delay from XAOQ, XA1, and SBHE# (ISA master) — 23
t45 RDY# and BRDY # delay from CLK2 (CPU/LBM access to DRAM) 6 21
t45a RDY# delay from SCLK (CPU/LBM |SA-bus access) 4 23
t46 (LBT) RDY#input setup before CLK2 rise 10* —
t46a (LBT) RDY# input hold after CLK2 rise 1* —
t47 CPU read, D31:0, and MP3:0 input setup before CLK2 rise 3* —
(for parity checking)
t50 EADSH# delay from CLK2 6 21
t51 KEN# delay from CLK2 6 21
t54 NMI delay from CLK2 6 23
t56 LIN input setup before SCLK rise 10* —
t57 LOUT delay from SCLK — 15
t58 DGNT# input setup before SCLK rise 5* —
t59 DGNT# input hold after SCLK rise 3* —
t60 LEDV# input setup before CLK2 rise * —
t62 MEMCS16# output delay from LDEV# (ISA master accessto VL-Bus) — 15
t63 IOCHRDY output fall from ISA memory command fall — 50
(DMA and I SA master)
t65 IOCHRDY output delay from CLK2 rise (ISA master 1/0) — 50
t70 XAOQ, XA1, and SBHE# delay from BUSCLK (ISA-bus convert cycle) — 25
t102 BALE delay from BUSCLK — 15
1103 MEMR#MEMWH# delay from BUSCLK 3 15
1104 |OR#/IOW# delay from BUSCLK 3 15
t105 IOCHRDY setup before BUSCLK 10* —
t107 XD7:0 or D31:0 setup before MEMR# rise/fall for AT read 10* —
t108 XD7:0 or D31:0 hold after MEMR# rise 5* —
t109 D31:0valid from XD7:0 — 40
t110 XD7:0valid from D31:0 3 15
t111 A16-10 delay from XD7:0 during DMA — 70
1113 MEMCS16# or |I0CS16# setup before BUSCLK 20* —

*  Input requirement.
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84035 AC CHARACTERISTICS

Parameter | Description Min Max
t200 CPURESET delay from CLK — 22
t201 SY SRESETdelay from CLK — 22
t202 HOLD delay from CLK 3 19
t203 REFRESH delay from CLK — 30
t204 AEN delay from SCLK/BUSCLK — 50
t205 TC delay from SCLK/BUSCLK — 50
t206 DACK# delay from BUSCLK 5 50
t207 MEMR#MEMWH# delay from BUSCLK (DMA Cycle) 3 15
t208 SMEMR#SMEMWH# delay from MEMR#MEMW# — 15
t209 |OR#/IOW# delay from BUSCLK (DMA Cycle) 3 15
t210 IOCHRDY setup to CLK (DMA Cycle) — 10
t211 SAT:0, A8, and A9 delay from LA bus (DMA Cycle) — 70
t212a XD7:0 delay from IOR# 5 50

t212b XD7:0 hold from |OR# — 10
t212c XD7:0 setup to |IOW# — 50
t212d XD7:0 hold from IOW# 0 —
1213 INTR delay from SCLK — 22
t214 IGNNE#INTCLR from SCLK — 22
t215 SPKR output valid delay from SCLK — 100
t216 LOUT output valid delay from SCLK — 15
t217 Setup time to SCLK — 15
t218 IRQ setup timeto SCLK 10* —
t219 DREQ setup timeto SCLK 10* —
t220 LGNT setup to SCLK 10* —
t221 HLDA setup to SCLK 5* —
t222 FERR# setup to SCLK 5* —
t223 FLUSH# delay from SCLK — 22

*  Input requirement.
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Reference Signal

<> <>

Output Signal Not Valid Valid Valid Not Valid

Output valid from reference. Output hold from reference
Output delay from reference.

Output rise from reference.

Output fall from reference.

Output active from reference.

Output inactive from reference.

Reference Signal

Input Signal

Valid

>
1

= Input setup before reference
Input hold after reference

o
I

Input Signal

Clock Signal

-

Input pulse width

Clock high time
Clock low time
Clock cycle time

(  Timing Waveforms i
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CS4031 Mechanical Specifications

Lead Length
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( 84031 Packaging Dimensions i
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Lead Pitch
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