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CS4031 CHIPSet
B Very low-cost and high-integration chip set B 3-2-2-2 or 4-3-3-3 for reads, and 0 or 1WS for
B Supports 4865X, 4875X, 486DX, and 486DX2 writes
CPUs B Up to 64MB memory with 4 banks of DRAM or
B Operating speeds of up to 33MHz 32MB with 2 banks
o B Supports 256KB, 1MB, 4MB, and 16MB DRAM
B Two-chip chip set, no external IPC needed with a depth of 256K lM, o 4M
Integrat CHIPS
n ext:g.ﬂeg’l‘n(‘:dmedmwd IPC core; no B Hidden refresh supported for higher performance
B Integrated on-chip oscillators for 14.318MHz and @ Integrated Flash Rom support
32.768KHz clocks ] @ ISA-Bus drivers for design flexibility and
@ Only 8 TTL devices required for a complete tinum drive
system with one VL-Bus siot 4!.}100% PC/AT® compatible
B Full VESA VL-Bus supports up to 3 slots for PQFP for %84031 and 100-pin PQFP
superior system performance, e.g. graphics Q @ e P84035
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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
are optimally partitioned to minimize the external TTL
count.

Only 8 TTL devices are required to implement a 100%
PC/AT compatible complete system with a 2-bank
DRAM (up to 32MB) and one VESA VL-Bus slot for
either a master or a slave. Only one additional TTL is
needed for the system supporting two VL-Bus slots
with no more than one master.

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

The 84035 is a super set of the industry-standard
CHIPS IPC (Integrated Peripheral Controller, 82C206)
which integrates two 8237 DMA controllers, two 8259

interrupt controllers, one 8254 timer/counter, one
MC146818 real time clock, and a 74L.S612 memory

mappetafﬁ%_lw-pin PQFP package.
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CS4031 Pinouts

The CS4031 CHIPSet is comprised of two chips, the 84031 and the 84035. Following the 84031 and 84035 pinout
diagrams are the pin assignments listed by signal names.
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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
Inpot/  loL lon p
Signal Name Pin No. Output  (mA)  (mA) (5] (Q)  Notes
Ve (6 Pins) 1,20, 40, 81, - - - — &7 §  System Vo
100, and 120 ‘ %
GND (10 Pins)  21,41,42,79,80,81,101, — - - =N - System ground
121, 122, 160, and 159 4. 4 N
oWSH 1 In — g ISAbus & o o
A2 87 In — CPU, loch busisievices, and AT buffers
A03 88 In — ) CP1J Rocal bus devices, and AT buffers
AO4 89 In — % GPU, Jocal bus devices, and AT buffers
A0S 90 In % N — 4 —_ CP, local bus devices, and AT buffers
A06 91 In & “u, m@u lgci;hu{saeviees, and AT buffers
A07 92 In & %gp — A—"% CPU, 1bcal bus devices, and AT buffers
A8 93 WY — s — £ S GPU, Jocd] bus devices, and AT bufiers
A9 o4 L, = > — — &L P Jocal bus devices, and AT buffers
A10 95 4 2 305 o § CPU, local bus devices, end AT buffers
All % e WO & 3 2~ = CPU, local bus devices, and AT buffers
Al2 Y & Y ‘;__ ﬁ'.,} 4 2 €350 . » CPUlocalbus devices, and AT buffers
Al3 WAy - NOF 4 2~ 50 % —  CPU, local bus devices, and AT buffers
Al4 10?2"‘% ¥ ™ SEE —  CPU, local bus devices, and AT buffers
Al5 U3 0o 4 R '5_2 <  —  CPU,local bus devices, and AT buffers
Al16 104 10 As, 2 £ —  CPU, Jocal bus devices, and AT buffers
Al7 105 In tgﬁs -%? — —  CPU, local bus devices, and AT buffers
Al8 106 In 4%—%* ;‘ ) —  CPU, local bus devices, and AT buffers
Al9 107 Ind, Splf— ;ﬁ%_— —  CPU, local bus devices, and AT buffers
A20 108 W - —_CPU, local bus devices, and AT buffers

S
3
i
/
-
iy
7

— CPU, local bus devices, and AT buffers

A2 110 ~in — -_— CPU, local bus devices, and AT buffers
AZ3 11 In - - p — CPU, local bus devices, and AT buffers
A24 112 10 4 2 50 —  CPU, local bus devices, and AT buffers
A2S 113 10 4 -2 50 -_ CPU, local bus devices, and AT buffers
A26 114 10 4 2 50 — CPU, local bus devices, and AT buffers
A31 115 o 4 2 [7) —_CPU, local bus devices, and AT buffers
ADSY 86 o 4 2 40 10K CPU and local bus devices
BALE 150 Ot 18 -10 240 = ISAbus
BBOW 78 o 4 2 S0 —  CPU and local bus devices
BEI# m [73) 4 2 [7) —  CPU and local bus devices
BE2# 7 o 4 2 $0 — CPU and local bus devices
BEM T2 7) 4 2 50 —  CPU and local bus devices
BLASTY¥ 7] 170 4 2 40 —  CPU and local bus devices
BRDY# 75 7] 4 2 40 10K CPU and local bus devices
BUSCLK 118 Out 18 -10 () — 8042 mverter

' s
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CS4031 Pin Descriptions — 84031 Pin Overview

84031 PIN OVERVIEW (continued)
Input/  IoL los  Load Pull-up

Signal Name PinNo. Output (mA) (mA) P Q)  Notes
CASO# s Out 18 -10 65 — 6 DRAMs © 7pF plus wiring
CAS1# 4 Out 18 -10 63 - 6 DRAMs @ 7pF plus wiring
CAS2# 3 Out 18 -10 65 — 6 DRAMs © 7pF plus wiring
CAS34 2 Out 18 -10 65 — 6 DRAMs @ 7pF plus wiring
CAS4# 65 Out 18 -10 65 — 6 DRAMs @ 7pF plus wiring
CAS5# 66 Out 18 -10 65 — 6 DRAMs © 7pF plus wiring
CAS6# 67 Out 18 -10 5 — 6 DRAMs © 7pF plus wiring
CAS7# 68 Out 18 -10 65 — 6 DRAMs © 7pF plus wiring
CLK2 119 In — — — —  CLE20UT or oscillator circuit
CLE20UT 124 Out 9 -3 30 —_AM0IC0
CLKIN 123 In — — — —>" Gecillator
D/C¥ (7 0 4 -2 4 4—%,.J CPUand local bus devices
DO 7 0 4 -2 65 & > _ CPU,DRAMS and local bus devices
Di 13 1o 4 2 65 W< 4 CPU, DRAMSs, and lotal bus devices
D2 23 10 4 -2 65§ ¥ — "T-"CPU, DRAMS, and 16d] Bus devices
D3 2 10 4 -2 %’ % ¥ CPU, DRAMs,and Jocdl bus devices
D4 35 10 4 2 o W {. CPU, DRAM, il focal bus devices
DS 44 0 4 -2 N CPU, DRAMS; and lockl iz devices
D6 50 1o 4 A TSt ¥ — CPU, DRAMs, ang Jocal bus devices
D7 56 10 4R S5y  — CPY, DRAMsgndiocal bus devices
DS 9 10 4R ¥ — . SPUDRAMs, a3 ocal bus devices
D9 15 w T e NS — CPU, DRAMA, and local bus devices
D10 25 10 Q!QE: & 65 s CPU;DRAMs, and local bus devices
Dl 31 1o 4 ¥ 65 L= CPU, DR and local bus devices
D1z 37 yﬁrﬁ‘}ul{_& 65 & = “UPU, DRAMs, and local bus devices
D13 s _Apg F A 2 . & —& CPU, DRAMs, and local bus devices
Di4 51 @ ks, 2 i 4> CPU, DRAMs, and local bus devices
D15 STy ¥ 1O %\g 2 4T65F 4 —  CPU, DRAMs and local bus devices
D16 6 v IO 4 -2 /u%‘hn CPU, DRAMs, and Jocal bus devices
D17 T ) 4 BT 65, — CPU, DRAMs, and local bus devices
D18 2 0 4 o R — CPU, DRAMs, and Jocal bus devices
D19 27 S 4, % — CPU, DRAMs, and Jocal bus devices
D20 33 0 g\ -2, — CPU, DRAM:s, and local bus devices
D21 43 0~ &K' Z[ 6 — CPU, DRAMs, and local bus devices
D22 © ) %fj Qﬁ;i 65 — __ CPU, DRAMS, and local bus devices
D23 55 10 4 65 — CPU, DRAM;, and local bus devices
D24 10 0 4 -2 65 - CPU, DRAMs, and local bus devices
D25 16 7 4 -2 [ — CPU, DRAMs, and local bus devices
D26 18 7S 4 2 65 — CPU, DRAMs, and local bus devices
D27 2% 79 4 2 65 - CPU, DRAMs, and local bus devices
D28 32 79 4 -2 5 — CPU, DRAMs, and local bus devices
D29 38 10 4 -2 5 — CPU, DRAMs, and local bus devices
D30 47 o 4 2 65 — __ CPU, DRAMs, and local bus devices
D31 64 79 4 -2 & — _ CPU, DRAMs, and local bus devices
DGNT# 143 In — - — —  IPC
DWE# 4 Out 18 -10 240 — 24 DRAMs © 7pF plus wiring
BADS# 7 Out 9 -5 40 10K CPU and local bus devices
GATEA20 127 In — — — 47K Keyboard controller
HLDA 8s n — - —~ - cru
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CS4031 Pin Descriptions — 84031 Pin Overview

84031 PIN OVERVIEW (continued)

Iapot/  Io lon  Load Puli-up
Signal Name PinNo. Output @A) (mA) (P (Q  Notes
JOCHCE# 155 In — — — 47K ISA-bus
IOCHRDY 153 ) 18 — 240 1K ISA-bus
10CS 16# 147 In — - — 300  IsAdus
10R¥ 151 ) 18 -10 240 1K ISA-bus
10W¥ 152 ) 18 -10 240 10K ISAbus
KBRST# 127 In — — — 47K Keyboard controller
KEN# 74 Out 4 -2 40 — CPU
LDEV# 125 In — — — 10K From VL-Bus siots.
LIN 142 In — - - 1K IPC
LOUT 141 Out 4 -2 30 IPC
M/IO¥ 83 o 4 2 200 ,.-{gjr CPU and local bus developers
MAO 8 Out 18 -10 00, § 24 DRAMS © 6pF plus wiring
MA| 12 Ot 18 -10 200 N\ — 24 DRAMS @ 6pF plus wiring
MA2 14 Out 18 -10 A0 i’ - 24 DRAMS @ 6pF plus wiring
MA3 7 ot 18 0 @l NS 24 DRAMS S8 pive wiring
MA4 U Out 18 10, Ng 200 4 § L 24 DRAMS 4 OpF pius wiring
MAS 28 Out 1s o0 S 200 N — 24 DRAMS © 6pF plus wiring
MAG 30 Out Sgd07 ¥ — ZDRAMS @-4pF plus wiring
MA7 34 Out »3? -10 g — Y94 DRAMS ¥ 6F plus wiring
MAS 36 Out [!8 T -1Q LS00 ¥4 DRAMS:Q 6pF plus wiring
MA9 39 Ouw . W F 05 ¥ 200 ,%W DRAMS @ 6pF pius wiring
MAI10 45 Out. § us g 0" 200 24 DRAMS © GpF plus wiring
MAI1 52 [ 3@10 200 "ZADRAMS G GpF plus wiring
MASTER¥ 144 . : 3005, EsleA-tms
MEMCS 16¥ 1 55 ISA-bus
MEMR# OK ¥  ISA-bus
MEMWH ISA-bus
MPO CPU and DRAMs
MPI CPU and DRAMs
MP2 CPU and DRAMs
MP3 63 CPU and DRAMs
NC 19 Rescrved
NC 9 : Reserved
NC 130 ~ et — -;ﬁ;¥- — 10K Requires 10K pull
NMI 70 Bty AR 2 30 -~ CcPU
RASO# 58 Out 185 -10 120 — 12 DRAMs © 7pF plus wiring
RAS1# 59 Out 18 -10 120 — 12 DRAMs @ 7pF pius wiring
RAS2# 53 Out 18 -10 120 — 12 DRAMs @ 7pF pius wiring
RAS3# 54 Out 18 -10 120 - 12 DRAMs © 7pF plus wiring
RDY# 73 0 4 2 40 10k CPU and local bus devices
ROMCS# (8042CS#) 129 Out 4 -2 50 — ROM and 8042 chip select
SBHE# 149 79 18 -10 240 — 1SA-bus
5CLK 117 In — — — — Owcillator cirenit
SCLKOUT (VBUFDIRS) 125 Out 9 -5 8s — 84031, 34035, CPU, or VRAM buffers
SDEN# 158 Out 4 -2 30 — F245 and inverter
SDIRO 157 Out 4 2 40 — F245
SDIR| 156 Out 4 -2 40 — F2A5
SYSRESET 116 In — — - - IPC
Revision 1.0 13 .Advance Product Information CS4031
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84031 PIN OVERVIEW (continued)

I=put/ Ior lon Load Puli-up
Signal Name PinNo. Output (mA) (mA) (13 3) Q) Notes
W/R#¥ 84 10 4 2 40 - CPU and local bus devices
XA0 132 10 4 2 40 - FA4S
XAl 131 - — — — — —
XDO 140 1o 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 - A =

\)

¢

¥

b
»

et

£
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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 Ion  Load Pull-up

Signal Name PinNo. Output Drive (mA) (mA) P Q) Notes
Ve (4 Pins) 1,31,51, — - - - - —~  Battery backup circuit

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

65, 80,

and 100 Vi
NC 1 - - - - - =2 Reserved, do not connect
14MX | 2 In — — — — &y 1431818MHz crystal imput
HMMX2 3 Out TP 2 -1 50\ =" 14.31818MHz arystal output
32KX]) 32 In — — — — g 4Crystal cireuit N
32KX2 33 Out TP 1 -1 AR — circuit t
A8 44 Vo TS 4 -1 ,q%?s?s o~ "pCPUand 84031,
A9 43 10 TS 4 -1 [ ®—' CPUMIB4Q3L
Al7 42 1o TS 4 &£1%, 65~ % —  CPUand$403}. Driven for DMA; inputs to generate SA.
Al8 41 10 TS 4 5Ty 45“33 © —  CPUagd 84031. Driveri for DMA, inputs to generate SA.
Al9 40 1o TS }fé;-l 6, —  CRU «nd 83031, Dirives) for DMA,; inputs lo generate SA.
A20 39 Out TS A4 -1 8. 168 —  ASPU nd 84031 Driven for DMA.
A21 38 Ow 18 7 AF * AL T 65 — @}:: #403]. Driven for DMA.
A2 37 Out TS, B4 (1Y 65 — a8 $403). Driven for DMA.
A23 36 Out s 4%%1 6 % CPUind 88031 Driven for DMA.
A20M#/TEST# 14 VO . ®elS @ F -1 305 R JOK LU
AEN 96 Qut VTP & b4 -3 WY, —-~ ISp-bus
CPURESET 21 Byt TP B4 -1 £°50 1 % CPUG)
DACKO# 76 . eQ < TP 4 -l 240 4:\; 7 1SA-bus
DACK 1# 73\ Out L 4 @ k 240_ e~ ISAbus
DACK2# 70 ¥ Owm TP 4 L1 2&0’#} —  ISA-bus
DACK3# 67 Ot TP 45 1 U0 —  ISA-bus
DACKS# 62 Out TP gﬁi 5 Y -L«E“ 240 —  ISA-bus
DACK6# 55 Out TP & & {ﬂ% F 240 —  ISAbus
DACK? - 52 Out TP 4 -l 240 —  ISA-bus
DGNT# 8 Out - PN ;5 40 —  84031; ane buffer direction
DREQO 77 In - 2 — — 10K ISA-bus
DREQI 74 In — — — — 10K ISA-bus
DREQ2 71 In — — - — 10K ISA-bus
DREQ3 68 In — — — — 10K ISA-bus
DREQS 63 In — — — — 10K ISA-bus
DREQS 56 In — — — - 10K ISA-bus
DREQ? 53 In — - — — 10K ISA-bus
FERR# (IRQ13) 7,83 n -— - - - —~  CPU or coprocessce logic
FLUSH# 12 Out TS 4 -1 3 - CPU
HLDA 19 In - - - - - _ovu
HOLD 20 Cuw TP 4 -1 30 - CPU®)
IGNNE#/INTOLR 13 Out TP 4 -1 3 — _CPU or coprocessor logic
INTR 18 Ow TP 4 -1 30 — CPU
IOCHRDY s In -~ - - - 1K 1SA-bus and 84031
IOR# 47 1o TS %4 -3 240 10K ISA-bus and 84031. Driven for DMA cycles only.
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84035 PIN OVERVIEW (continued)
Input/ Iot. lon  Load  Pullup
Signal Name PinNo. Output Drive (mA) (mA) @F Q)  Notes
Iow# 46 o TS 24 -3 240 10K 1SA-bus and 8403]. Driven for DMA cycles only.
IRQO1 88 In - — - - - ISA-bus
IRQO3 87 n - - — - - ISA-bus
IRQO4 86 In - - - - - ISA-bus
IRQOS 85 In - - — — —  ISAbus
IRQO6 8 In - - - - - ISA-bus
IRQO7 83 In - — — - — ISA-bus
IRQOS 82 In - — — — —  ISAdbus
IRQ10 89 In — - — — —  ISA-bus
IRQI1 () In — - — — A ISAbus
IRQI2 91 In — — — = S~ =% ISAbuws
IRQI14 [7) In — — — =< N B 1SAbus
IRQ1S 93 In - — — %y = ISAbus
LGNT# 5 Out TP 4 -1 90 3~ % Local bus A
LIN 17 In — — = NF =T umr &
LOUT 18 Out TP 4 -g"‘:g 30 SR T 84031 g 4 -
LREQ#¥ 6 In - = oS o e 10K Localbus tpall-ap  if not used).
MASTER# 34 In - — SRS L% 30 ARES An
MEMRY © ow__ 15 %S N W 10K _ WA 89031 S Driven for DVA 5y 2ies oy
MEMW# 4 Out TS % T 3 S50 10K "5, 18A bus mdmzl Driven for DMA cycles only.
PSRSTBA# 10 In S s gc@mn =
PWRGOOD o8 In - b= s o ‘%0 Power spply of PUC circuit
REFRESH# 59 73] OC . 7 UgEem— £1SAdus
SAO ™ T3) 15 AL T 3 uq% — %, T8A%us and F245
SA1 78 vo TS - g4.° 3 Q40T QmisA-bm and F245
SA2 75 1o TS & g — ¥ 1SA-bus and F245
SA3 7 -~ IO TS . -3 40 \» ISA-bus and F245
5A4 % 3 1O TS S Y ua, 1SA-bus and F245
SAS 6 1O T8 T M0 ST O ISAbusand F24S
SA6 . 64 10 TS .240 —  ISA-bus and F245
SA7 61 7o) TS .240 —  ISA-bus and F245
SA17 60 Out TS 240 —  ISA-bus (driven from A19:17)
SA18 58 Out TS- 240 —  ISA-bus (driven from A 19:17)
SA19 $7 Out TS 5 240 —~  ISA-bus (driven from A19:17)
SBHE# 45 Out  °TS; 240 —  ISA-bus and 84031
SCLK 9 In — - — —  Oscillator circuit
SLOW 4 In - - — - 10K Turbo switch
SMEMR# 94 [ TP 24 -3 240 —  ISA-bus and 84031
SMEMR# 95 Out TP % -3 240 —  ISA-bus and 84031
SPKR 9 Out TP 4 -1 30 —  Speaker buffer
SYSRESET 54 Out TP 0 2 50 — _ Coprocessor, 4025, and buffer to ISA-bus.
TC [ Out TP 4 -1 20 —  15Abos
XDO 2 10 TS 4 -1 65 —  84031,1S244, 3042, and ROM
XD1 23 7o) TS 4 -1 (] —  34031,15244, 8042, and ROM
XD2 % o TS 4 -1 &5 —  84031,15244, 8042, and ROM
XD3 25 75) TS 4 -1 (] — 84031, L8244, 8042, and ROM
XD4 26 7o) TS 4 -1 [ — 34031, L5244, 3042, and ROM
XD5 3] 10 TS 4 -1 65 —  84031,15244, 8042, and ROM
XD6 28 1o TS 4 -1 65 — 84031, 15244, 8042, and ROM
XD? 29 7%) TS 4 -1 [ — 84031, 15244, 8042, and ROM
Revision 1.0 3 Advance Product Information CS4031
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84031 PIN DESCRIPTIONS

The pin functional descriptions for the 84031 are hsted 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

CLK20UT 124 Out Clock 2x Output. CLK20UT is a buffered version of CLK2, with very low skew
to SCLKOUT. Itis fed back on the 84031 and any other logic requiring
a 2x clock.

SCLKOUT 125 Out 1x clock output. Thxsns dmdedbyZ and is used to drive SCLK on the
84031, 84035, as well is.{

CLK2 119 In 2x clock input. ‘brtthRAMstatcmachmc 1t is also used as a source

forthe 1SA-bus fock divides.

rY

SCLK 117 In 1x clockmg(\ Q “
SYSRESET 116 In
BUSCLK 118 Out ISABus ~., "%

ARBITRATION ; E
Signal Name Pin No. th;mt &pﬂon P Q 481\?“
HLDA ; 1‘CPU Hold Ackmv?bdge Wheriiow, indicates that the CPU has control of the
hlg'h, citfigg the local master, the DMA controller, or the ISA
1 generates parity for DRAM write cycles when
e this pn hlsh 2
DGNT# 1%3 In DMAQOﬂEOHq When low, indicates that either the DMA controller or

5 control of the bus. The 84031 becomes the ISA slave and
ab&cmunmdswhmmxssxgmlxslow
MASTER# 144 In signal. Indicates that the ISA master has the bus. The 84031
t!usto‘“ﬁetmmmﬂ\cdxﬁ'm between DMA and ISA master cycles. It
% &MmddmnumﬁmhmmgfmlOCHRDngum
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CPU AND LOCAL BUS CONTROL SIGNALS

Input/

Signal Name PinNo. Output Description

ADS# 86 /0 Address Strobe. Input for CPU and local master cycles. Output for DMA and
ISA master cycles.

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

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

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

RDY# 73 I/0 Non-burst ready. Output p slave. Input from a Jocal bus slave or extermal cache
controller. NS

BRDY# 75 1o Burst Ready. Output whef\a slave. Input from a local bus slave or external cache
controller. A

KEN# 74 Out Cache Enable to-the CPU. Always driven. Qptionally inactive for shadow
RAM. HyF o= LR

BLAST# 69 yo Burst Last. Driveen (low) fot DMA and ISA3naster cycles.

DR Dy e
EADS# 71 Out External Address Strobe.” Used to invalidate the 486 cache on DMA and ISA

mg& &m t&zrd(w@}&alémﬁg; takes the cycle (the local
5 . %3,}5? W

“, €) 4:::% f C}‘ ’ &

2O O

Signal Name Pin No. 4 g':.pq‘:tu/: A Besdription A &:5 ar=h

ISA-BUS

BALE 150 y Out™ “}Buffered Address Latch Eiiable. Direct drive of the ISA-bus,
MEMR# 46 4@\, ~ Memory RéadStrobe, Direct drive of the ISA-bus. Output when HLDA or
o & LGNT# fire low. Inputshen these are both high.
MEMW# 135 1o Merriofy Write, Strobe. Direct drive of the ISA-bus. Output when HLDA or
Mm;{o@inw}mﬂwmbo&xtﬁgh.
IOR# 151 VO _“UG Réaderdbe. Direct drive of the ISA-bus. Output when HLDA or LGNT#
¢\ 8 low: gt when these are both high
1IoW# 152 %’ 1/Q Wikte strobe. Direct drive of the ISA-bus. Output when HLDA or LGNT#
Jow.” Input when these are both high.
IOCHRDY 153 /0 ISA°bus ready (I/O Channel Ready). Output when an ISA siave (DMA and ISA

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

OwWS# 154 In ISA-bus zero wait state signal. The ISA-bus slave will drive this signal low when
a command falls to force a 0 wait state cycle. It may also be used to
forceanz—bitmw'yorIIOsigmlmmz wait state cycles.

MEMCS16# 148 yilo] 16-bit ISA memory indicator. Output for DMA and ISA master accesses to local
DRAM or local bus slaves. Input for CPU or local master accesses to the ISA -bus
(open collector).

I0CS16# 147 In Input for CPU or local master accesses to the ISA-bus.
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ADDRESS BUS
) Input/

Signal Name PinNo. Output Description

BEO# 78 /o Byte enables (BE3:0#). Input for CPU or local master accesses to the ISA-bus.

glél: ;g Output for DMA or ISA master cycles. Generated from XA1:0 and SBHE#.

BE3# 72

SBHE# 149 /0 ISA-bus BHE#. Output for CPU or local master accesses to the ISA-bus. Input
for DMA or ISA master cycles.

XAO 132 o Output for CPU or local master accesses to the ISA-bus. Input for DMA or ISA

XAl 131 master cycles.

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

2 g R

A4 89 ( '

AS 90

A6 91 Q

A7 92

A8 93 Q 4&\ »Q;J

A9 M KT R fary

Al10 95 o Local 4&& (A15:10). Output forDMA cycles. A16:10 of the DMA

All 96 t from the 8403§wnid latchéd in the 84031.

A12 97 Q %ﬁr NS

Al3 98 | »

Al4 102 ~ ¥ ‘%}

AlS 103 ~y &

Al6 104 AQ} P { > -

Al7 105 A= hus address ( ). Alwass i .

A18 106 > i -

A19 107 AN (%

A20 108 -

31 ay A &S

A22 0R ’ &:}

A23 - n *

A24 112 /o Loeﬁl%_ﬂ (A26:24, A31). Drivenlow for DMA and ISA master cycles.

A2S 113 '

A26 114 '\y

A3l 115 AN

ROMCS# (8042CS#) 129 Quf S Nt LogitatOR of the ROM 33) select and 8042 chip select. The 8042 chip select

ey E%lpgg'e‘?or 1/O ports 60 and 64. The ROM chip select is programmable.

LDEV# 126 Inc__ Lotal Device. A local bus slave or cache controller drives this signal Jow to
indicate that it will handle the cycle. This signal is sampled either at the end of
the first or second T2.
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DRAM CONTROLLER
Input/
Signal Name Pin No. Output  Description
RASO# 58 Out RAS for 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 O and 2. CAS7:4¥ are for banks 1 and 3.
CAS1# 4 Direct drive.
CAS2# 3
CAS3# 2
CAS4# 65
CASS# 66
CASG# 67 .
CAS7# 68 f 3
DWE# 48 Out DRAM Write Enable. "Diré{ drive for 2 banks.
MAO 8 Out DRAM address (MAT4:0). Direct drive for 2 banks.
MA1 12 e -@;
14 % : > 3
MAZ 1 OOy LK
MA4 24 s Nie W s~
MAS 28 N A;? . . S
MA6 30 S : % Cr
MA7 34 A Wy .
MAS 36 &0 & »‘%
i R S S
1 45 et L)
MA11 52 T &*"%\ K £ 5
W R 3 = "ﬁ-m.‘ =
AV g% A& 5
.of. R ‘.Q‘ r ‘
‘Q s . 4;%
B hs é‘.t h&‘. “!%?
B el | . g‘
Bw % ”
4\ = {%_
k‘i 'A:‘?
% < s
- “%‘;‘
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DATA BUS
Input/
Signal Name PinNo. Output Description
DO 7 YO  Local bus data (D31:0).
D1 13
D2 23
D3 29
D4 35
D5 44
D6 50
D7 56
D8 9
D9 15
D10 25 (Qf
D11 31 .
D12 37 C)
D13 46 Q
D14 51
D15 57 - oy
D16 6 ;
Dig » QO &7
18 22 " »,
D19 27 Q?’ 4%— e

D0 2 LY > Y
I PO S

P2 g O@*’ o <O

I PR ey

D30 47 % ; w

D31 64 15
Y -
MPO 60 7 7%e) DRAM pgity. bits ). Connected to DP0:3 of the 486. The 486 generates
MP1 61 parity Wheiiit has'the bus. For local masters, DMA cycles, and ISA masters, the
MP2 62 Qa‘mt;s%@fi?; Parity is checked by the 84031 for all cycles.
MP3 63 4 R e
XDO 140 VO _ ptermedidie data bus (XD7:0). Commected directly to the 84035, BIOS ROM, 8042,
XD1 139 %a.nd, %in LS24S, to the ISA-bus.
b2 138 AJE
XD3 137
XD4 136
XDS5 135
XD6 134
XD7 133
SDIRO 157 Out  Direction control for the XD7:0 to SD7:0 (SDIRO) and the D15:8 to SD15:8 (SDIR1)
SDIRI 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

an inverter, to the enables of the D31:24 to SD15:8 buffer that is normally low. Goes
high for CPU or local master high word writes to 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 PinNo.  Output Description
IOCHCK# 155 In /O Channe] Check (parity error indicator from the ISA-bus). Generates an NMI and
sets the IOCHCK flag.
NMI 70 Out Nonmaskable Interrupt request to the CPU. Generated for parity errors and when

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

CONTROL LINK AND KEYBOARD

. Input/
Signal Name PinNo. Output Description K .
LIN/TEST 142 In Control Lir&krgut from the §4035. ' Transfers the following information. Refresh
Request, R Complete{ e DMA Address Strobe.

In TestModeinput.  _j./ 4 -
LOUT 141 Out Contro] Link the 84035 ™Transfers the fdﬁ%‘m‘ng information: Interrupt
¥

Acknowledge qﬂe‘" ; CPU t*Request, Reffesh Request Acknowledge, and
GATEA20 ggn;_ﬂge ypgaégilmﬂcr # @h

3,

GATEA2 In Sigr th&:8042. The 84831 " pragsit this pi
0 128 GATngEggy ui?os‘?; e ot :m%cjzfgpsmomon pin and

- —

KBRST# 127 In " Keybard Reset frofithe 8042 i ﬁip_%z:k{w, the 84031 sends a code

a irik to inform 035 of, 84035 will perform the CPU
T i
SO O <
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84035 PIN DESCRIPTIONS

The pin functional descriptions for the 84035 are listed below. For a pin 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 input.

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

e Nl L
Input/ ﬁm N

Signal Name PinNo. Output Description™% ﬂ g 4

PWRGOOD 98 In Power ggg_d:”fmg%ma supply w-on 1 glear circuit.

CPURESET 21 Out  Resotip tie CPY buly.” Synchronized 16 §CLK .. g ¥

SYSRESET 54 Out Systeln- Reset™uReset to the rest Of the -m* Has the same timing as

. 4CPYRESET, biit is only active RGOOD being low.
A A PN
ARBITRATION s % ' A O
i - _:Q A‘A g‘f‘ @é
'n“‘:‘_n lnpml ot N ( - ‘*

Signal Name Pin No.".  Output \Mpﬁox;gf ¥ 4

HOLD 20 % Out. Bus HolQ‘ReS{x&st (HQLD) to the CPU. Synchronous to SCLK.

HLDA 19 In Bus Hold:Atknowiedgé (HLDA) from the CPU. The 84035 assumes it is

) : synchionsus to SCLK.
LREQ# 6 In 5t from the local masters. If more than one LREQ# is present,
. “gXterdi] afbitrgtion logic (from a PAL) creates additional LGNT# signals.

LGNT# 5 Outy  Localius Grant to local bus masters. This signal goes low to give control to a

ﬁé«'f lo@b%fm

DGNT# 8 Out’ ‘DMNAcontroller Grant hold acknowledge. Indicates that the DMA controller or
ISA imaster has control of the bus. Used for buffer steering and goes to the 84031.

MASTER# 34 In ISA master this signal low after gaining control of the bus through a DMA
chammnel’s D ACK# signals. this signal goes low the AEN output
is taken low.

REFRESH# 59 /o ISA-bus Refresh signal. The 84035 drives this signal low during refresh cycles.
During refresh cycles while an ISA master has control of the bus, the master
drives it low.

AEN 96 Out DMA Address Enable. High for DMA and refresh cycles, low at all other times,
hch:dingwlmmeCPU,localmaslms,uISAmtuslnveeamlofdnhs.
The main function of this signal is to disable all IO decodes in the system.

TC 97 Out DMA Terminal Count. This signal goes high during the final cycle of a DMA
transfer. It is used mainly by the floppy disk controller, but may also be used by
other DMA devices.
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ARBITRATION (continued)

. Input/

Signal Name PinNo.  Output Description

DREQO 77 In DMA Requests. DREQ3:0 are 8-bit channels. DREQ?7:5 are 16-bit chamnels,

DREQ1 74 Any of these channels ‘may be used for ISA masters, except DREQ?7:5 are

gREQREQg 175; preferred because there is less arbitration ovethead.

DREQS 63

DREQ6 56

DREQ? 53

DACKO# 76 Out DMA Acknowledge.

DACK1# 73

DACK2# 70

DACK3# 67 &

DACKS# 62 ‘ )

DACK6# 55

DACK7# 52 .

SLOW# 4 larity js ;progranunablc ﬁ:{mny, low is slow, high is

,W the speed of an 8MH:z
e softw Whmuom require certain speeds
cﬁ reglstms must be programmed

FLUSH# 12 connected iﬁw C’Pm‘ H# pin. It is used in

Ttion wig , CPU cache is optionally
actiEim tthPUis ﬁhcmgxstamnbenaconnolmc

ISA-BUS O ‘é

54 ‘ﬁ* A~
<
Signal Name Ny ¢ ‘\s
MEMR# ™ Bomnected directly to the ISA-bus. Output during DMA
‘9 ther times to generate SMEMR#.

MEMW# 438 /0 . Cormected directly to the ISA-bus. Qutput during DMA

other times to generate SMEMR#,

SMEMR# 94 I:{TdstrobeforﬂlebonomlMB Connected directly to the ISA-bus.
Ou times, This signal is a function of A23:20 and MEMR#, and is low

% of those signals are Jow.

SMEMW# 95 Out M Write strobe for the bottorn 1MB. Cormectad directly to the ISA-bus.
Output at all times. 'Ihnsmgmllslﬁlmt:mofm-mandhmMW#,mdis
Jow when all of those signals are low.

IOR# 47 I/0 I/O Read strobe. Comnected directly to the ISA-bus. Output during DMA
cycles. Input at all other times, to access internal J/O.

IOW# 46 I/0 J/O Write strobe. Connected directly to the ISA-bus. Output during DMA
cycles. Input at all other timnes, to access intemal 1/O.

JOCHRDY 35 }o 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 a wait state.
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ADDRESS BUS
Input/

Signal Name PinNo. Output Description

SBHE# 45 Out 1SA-bus byte high enable. Driven only during DMA cycles. For 8-bit DMA
(chanmels 3:0) it is driven with the inverse of AO. For 16-bit DMA (charmels
7:5) it is driven low.

SA0 79 i7e) ISA-bus address bits 7:0. Direct drive of the ISA-bus. Outputs during DMA

SAl 78 cycles and refresh cycles. Inputs at all other times.

SA2 75

SA3 7

SA4 69

SAS 66

SA6 64 -

SA7 61 RS

A8 4 yo I.neallmsaddmzsbitsaﬁ, Gomnected to the CPU local bus. Outputs during

A9 43 DMA cycles. ::putsal all Sther times.

SA17 60 Out ISA-bus address bitg 19:17. Birect drive of the I5A-bus. Outputs at all times

SA1S 58 except ISA m%iycks,ﬂgt&e these are fidateds These are driven from

SA19 57 A19:17. ¥ vy ¥

Al7 42 10 Local bus addcess bitg 19:17. Connected fo the CPU local bus. Outputs during

Al8 41 DMA : fp drive SA19:17:at4ll othef t

A19 40 Y vy Y ¥ R

A20 39 Out “bus addressbits 23:20. Cofinedied toghé:CPU local bus. Outputs during

A21 38 cycl%ygmed at all a}ﬁgﬁs

A22 37 Q T Ay Q \ &

A23 36 A } ¥ e}

A20M#/TEST# 14 Oul = Addres bit 20 Mask/FestiConnectélito the CPU A20M# pin. This is the logical
%saf the emulated keyboard:GATEA20 and fast GATEA20 (port 92 bit 1).

§ pin becomet the TEST# inpyt after reset . If pulled low, the 84035 will go

set. At thatfime the 8403’5 bgins driving the pin and ignoring it as an input. A
lOKpull;ixbshculdbégpmectedtoﬂﬁspintoprevemﬂwwstmodcﬁunbemg
4 entered ahd 15 WW# high at power up.

VS
DATA BUS é‘"ﬁ‘;& )
o Obbw Dtriplion

e

) 1e] Data bus. Outputs for /O reads of internal registers. Also outputs to pass A16:10
to the 84031 at the start of DMA cycles. InpmsforIIOwritsofinmmlregisters.

e ¥
Q&‘ %%utstnmdeﬁltmﬂnAEMomtaﬂuacmrﬁgmﬁmbithmbem

Signal Name
XDO
XD1
XD2
XD3
XD4
XD5
XD6
XD7

3333&&355
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CH'FS C54031 Pin Descriptions — 84035 Pin Descriptions

INTERRUPTS
Input/

Signal Name Pin No. Output  Description

IRQO1 88 In In i to the 8259s.

IRQO3 87 Iermipt imputs

IRQO4 86

IRQO5 85

IRQO6 84

IRQO7? 83

IRQ09 82

IRQ10 89

IRQI1 90

IRQ12 91

IRQ14 %2 &

IRQ15 93 ALY

FERR# (IRQ13) 7 In Floating-point Error/Inteffgpt Request 13. Dual function pin. Normally it is
FERR#ﬁwnﬂleCPléﬁgigoqstomcmmm‘ coprocessor exror logic. It may
optionally be IR the coprocessor error logicis extemal.

IGNNE# (INTCLR) 13 Out Ignore Numegi nterrypt Clear. Dual fuction pin.  Normally it is
IGNNE# %Um from the intefnaloprocessor error logic. It may
optiona CLR Tetive high write‘strBbe for J/O ports RO and F1) if the
COD .,..- O €I 10 p&ex . w -‘\}

INTR Out ] i . CLF

o

INTERVAL TIMER AND DATE—H@CI%? > AR
B O o

Signal Name Pin No. R

SPKR 9 A Out™,_ \sSpeaker ou :Driimqf@uoislyhighwhmspeakmismtmusc. See port
é} 61h for deseription. 4.
-

32KX1 : Real timg clock 32KHe.crystal input.
32KXx2 33 © Out Real{itne clock Hz crystal Output.
PSRSTB# 10 In eal. Tiine Q% wer Strobe. This signal, when low, indicates that the real
Slock ha¥joét power. For battery backup power, the 84035 Ve pins should
& Broonnedied o a 100K ohm pull-up resistor and a 0.1uF capacitor.

G;\.e‘ s\ ’

CONTROL LINK
Input/

Signal Name PinNo. 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 GATEA20 from keyboard controller.

LouT 18 Out Control Link Output to the 84031. Transfers the following information: Refresh
Request, Refresh Complete, and DMA Address Strobe.
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: CS4031 Registers

CS4031 Registers

84031 AND 84035 1/O PORT SUMMARY
Port Address 84031 84035  Description

00-0F v DMA controlier no. 1 (8-bit DMA)

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

22-23 v v Configuration register address and data port

4043 v Timer (8254)

60 v Keyboard data port

61 v v Port B &

64 v Keyboard commandjstatéis pért

70 v v Real time clock address port and NMI mask, (84031 bit 7 is write only)
71 v Real time clock data port -
80-8F v DMA page registars™ \;“ & A
92 v Fast CPU regt #nd GATEA20 &7
AO-Al v Intermpt.chnh‘ollet.ﬁ&} {IRQ15:8) B) emsh %
CO-DF v

D uoner{fy (16-bit DMA), Y =~ 5"

E‘F

%,}‘
84031 AND 84035 CONFIGURATI ﬁ:}n’ls ?‘ g‘:‘ﬁr g”

Index Register 84031 84035” Deaglphon

i
01 4 EV,,}- AJPC DMA controller vuut statqs,-aﬂock
05 1 }‘ A%!SA -bus command Belays.~ ¥
06 ‘%} @m 1SA-bus wajtstates, addfes¥hold
07 ISA-bus glock selm
08 o w Performatioe contr8ls,

09 v stpemneo\sbdrmi
DA v w;log—k w&tion
0B-OF — - I\R‘ %{_
10 v *X‘DRAMW
11 v % DRAM
12 v ~  DRAM conﬁgmatlon, blocks 0 and 1
13 v DRAM configuration, blocks 2 and 3
14 v DRAM block O starting address
15 v DRAM block 1 starting address
16 v DRAM block 2 starting address
17 v DRAM block 3 starting address
18 v Video shadow and local bus control
19 v DRAM shadow read enable
1A v DRAM shadow write enable
1B v ROMCS enable
1C v Soft reset and GATEA20
1D-1F - — Reserved
20-2F — - Reserved
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CS4031 Registers — 80431 1/O Port Address

84031 YO PORT ADDRESSES
Listed below are the 84031 /O port addresses that are
described in this section. (Figures are provided for the
registers, where applicable.)

B Configuration register address and data port

8 Keyboard data port

8 PortB

B Keyboard command status port

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

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

,%,Q
S

¢

OF

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 I/O port 23. This register must be written
before each access to port 23; even if the same index
register is being accessed twice in a row.

CONFIGURATION REGISTER DATA
Port Address 23

Port addréss 23 accesses the configuration register that
points<b part 22. A second access to port 23 without
wg'\:i{&p between to port 22 will be ignored.
#Reserved” bits are unpredictable on read and may
‘fromh one read to the géxt. For compatibility with
ture ‘fevisions and to.av6id unexpected anomalies,
res¢rviy bits should b setG 0 on write (or left in their
gfBult'state or writieri“with the value as read) unless
eTWise stat oy

ed
A s,
Port A%&GO(\,
Used for yb@AmAzom Fast Reset function.

ag VS
|4 {; \ &,,Q
SR
S
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CS4031 Registers — 80431 1/O Port Address

PORTB
Port Address 61
Default = OF
D7{D6|D5|D4iD3|D2|D1{DO
L Timer 2 gate
o Speaker data
Parity enable
JOCHCK
Refresh detect
Timer 2 output
Charmel check latch
Parity etror

This is an AT-compatible port with mxscellaneous@

&

information. Bits 3:0 are read/write. Bits 7:4 are r
only. Only bits 2, 3, 6,and 7 are available on the 8463 e
The remainder is avaﬂable on the 84035. For I/

half of the bits comes from each chip. Q

7 Parity check latch.
Read only. 1 indicates that a fox

the bit 3 above.

has occurred. Bit 7 is the Q#"ﬁ‘!put ﬁjhom

O

low clear of a flip-flop. IOCHCK is sent to the
active low preset input. The Q¥ output is fed to
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
cleat input has precedence over Q#.

2 Enable parity check.

Bit 2 has R/W function. 0 enables local DRAM
parity checking. 1 disables local DRAM parity
checking and clears the local parity error
flip-flop. Bit 2 is inverted and sent to the active
h’%grxset input on the flip-flop . The Q output
and is fed to the NMI logic. A parity

erfor clocks the flip-flopto 0. An index register
it is used to block local DRAM parity errors,
plus prevents the ﬂxp—ﬂop from being clocked.
Ahe preset input the flip-flop (F74 on
‘*?‘Y compatibl precedence over Q. The

lear input has

edencc over Q#f.
Speaker w

Bit 14as fmwtloh Blt 1is available in the
84EB5’¥ ‘% with the output of
eF*Z (uﬁ!um erted) to produce the actual

sm@g: the . When the gate is low
(see hity) this bit gives direct software control
oftbe;peaker If this bit is 0, the SPKR output

6 Channel check latc “‘n{ E Q ﬁg"‘l is unconditionally driven high.
Read only. A logi®y hdicaf&EHat IOCH o er2 gate. | |
has been activaté it 6 %ﬁe\‘Q output mdxlt » x., Timer 2 is the speaker with R/W function. (Bit
from the bit 4 abév'e 0 is contained in the 84035.) When this bit is 1,

§ Timer 2 output.

Read only. (Bit 5 is also avl@

84035.) Bit § allows softwarsit

output of timer 2. Timer
with bit 1 and inverted, ﬂ|\§ukn
signal. Ifbit 1is 1, the SPKR output sigfial will

belowwhmthxsblus 1.
4 Refresh detect.

Read only. (Bit 4 in the 84035.) Bit 4 toggles
on each refresh. It should toggle whenever
timer 1 produces a pulse (at about every 15us).
The software may use this as a time delay.

3 Enable IOCHCK.

O enables local the JOCHCK interrupt. 1
disables JIOCHCK and clears the IOCHCK
flip-flop. Bit 3 is inverted and sent to the active

the timer is enabled and if programmed to do so,
it will produce a square wave of the
programmed frequency. When this bit is 0, the
internal timer output bit (as read via port 61h bit
5) will be forced to 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 § SPKR
0 0 1 H
0 1 TOG H
1 0 1 L
1 1 TOG TOG#

Revision 1.0 -
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CS4031 Registers — 80431 1/O Port Address

KEYBOARD COMMAND/STATUS PORT
Port Address 64

Used for keyboard GATEA20 and Fast Reset function.

J =«
'g;} oo S;
A
Y
G" “}
2 ¥

REAL TIME CLOCK ADDRESS PORT
AND NMI MASK
Port Address 70

D7|D6|D5|D4D3|D2|D1|D0

L

— RTC address

o ~ NMI mask

&y
' ‘n@m Mask-N@“%&a' ble interrupt mask.
'Qé"Write only.,él is jnverted and ANDed with

ces (th€QRfrom several sources).
"function is NMI to the

"l‘,’}

6:0 @ e Clock address.

@k on the 84035.

Revision 1.0
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lra CS4031 Ree'sters — 84031 Conﬁgl_lratlon ReE‘sters

84031 CONFIGURATION REGISTERS

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

ISA-BUS COMMAND DELAYS
Index Register 05
Default = 05

D7{D6|D5|D4|D3{D2|D1|DO

B ISA-bus command delays
B ISA-bus wait state and address hold -
B ISA-bus clock selection | Juwosaw
B DRAM timing
B DRAM setup } 8-bit memory delay
B DRAM configuration, blocks 0 and 1
B DRAM configuration, blocks 2 and 3 X } 16 4t ey elny
B DRAM block O starting address &(%;L
B DRAM block 1 starting address A\QJ
B DRAM block 2 starting address y ) } Reserved
B DRAM block 3 starting address — T
B Video shadow and local bus control O The fitgrinal ISA timing Tsgdéfault = 05.
B DRAM shadow read enable ﬂ%%wb bits seleggfﬁ {obeach cycle types are:
B DRAM shadow write enable %' & _ e v Bl x ,
. 00: 0.BU ¥ (command active at
B ROMCS enable Q fa\[iig edgge of ALE—default for 16-bit
B Soft reset and GATEA20. %‘, %3" .Qgﬁ.emm%d ,
All registers specific to the 84031 are arized e QL‘— 0.5 BT&S&( delay (default for all cycles
the 84031 and 84035 /O Port Summacy 3hd the®3031 7 gfTapt 16-bit memory).
and 84035 Configuration Regist%?:@?u i Q 104, R0 BUSCLK delay.
A fﬁ%’ts BUSCLK delay.

‘&’&%‘
SE

‘; 5

ﬁ;fy@seived, write as Os.

Q Qs:z 8-bit memory command delay. Default is 1.

%A\ é 1:0 IO cycle command delay. Default is 1.

OV

=R

-

"'\ F _4g:d 16-bit memory command delay. Default is 0.
¥

Revision 1.0
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: CS4031 Registers — 84031 Configuration Registers

ISA-BUS WAIT STATES AND ISA-BUS CLOCK SELECTION
ADDRESS HOLD Index Register 07
Index Register 06 Defaulr = 00
Default = 00
D7|D6/D5(D4|D3/D2|D1{D0
D7|D6|D5|D4(D3|D2(D1|D0 T _
|
| } ' - ISA-bus clock
} 8-bit wait state _— -‘
]— 16-bit wait state %’* |
Reserved @
Address hoid »
F al ISA thi 24h. (N %ﬁ =~ x/
Of horm timing, set this register to otc
ISA wait states are defined as BUSCLK cyclézilﬁ- ﬁs Clock se‘“*f@ IS".%:
excess of two. Thus, 4 ISA wait states repr The Wmeﬂoc CLK2. Intemnally, the

BUSCLKs total mcludmg the ALE
7 AT bus address hold time.

Ready delayed by an extra
command goes inactive.
0: No additional hold:t

Th

cycle. ?Q ,,&S?
&%'Ai'
Rt

dmder

sg;nagﬁ“

‘a clockdhat is 2x the BUSCLK rate.
parenthesis indicates which
to yield an 8 or 8.33MH:z
te. Bit 3 selects a prescaler to the
-divide by 2 or divide by 1. Bits 2:0
determine the second stage divider.

1: Additional hold{fine. & (Q + CLKIN720
6 Reserved. “f‘a‘ (% L CLKINI K 1“6
5:4 16-bit AT bus wﬁl'siates %’ . gg;(l) R O/dl 2
00: 3 BUSCLK wait states (defaultf\‘% oxoo: Rtscrved
01: 2 BUSCLK wait states. e
0101: Reserved
10:, 1 BUSCLK wait states Q 0110: Reserved
11: 0 BUSCLK wait stat
3:2 8-bit AT bus wait states. OH1: Reserved
00: 5 BUSCLK wait states (default). 1000: CLKIN/10 (40MHz CPU)
01: 4 BUSCLK waft states. 1001: CLKIN/8 (33MHz CPU)
10: 3 BUSCLK wt states. 1010: CLKIN/6 (25MHz CPU)
11: 2 BUSCLK wait states. 1011: CLKIN/S (20MHz CPU)
1:0 Reserved. 1100: CLKIN/4 (16MHz CPU)
1101: CLKIN/3
1110: Reserved
1111: Reserved
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CS4031 Registers — 84031 Configuration Registers

DRAM TIMING DRAM SETUP
Index Register 10 Index Register 11
Default = 00 Default = 00
D7{D6|D5|D4{D3|D2|D1{D0 D7(D6|D5|D4|D3|D2|D1{D0O
L Read wait state L Bank O interieave
e — Reserved L Bank | interleave
RAS-t0-CAS read Bank 2 interleave
RAS-t0-CAS write Bank 3 intetleave
Write wait state -
RAS precharge &‘ } Reserved
}
Reserved
} @ 1 Local DRAM perity
7:6 Reserved, write as Os. ble Local I@Tpanty
5§ RAS Precharge Time. 0 D1sa}>1e§$“

0: 2 T states of RAS precharge tlmeg E &

4 Write wait states. Specifies the wnte

1: 3 T states of RAS precharge tl,gl.e
DRAM page hits.
0: O wait state writes. CAS pull

(53] §t.l'le
middle of T2. im

1: 1 wait state writes. CAS pulled at the end
of the ﬁrst T2, = N

3 RAS-to-CAS tmung for memory write cyqlé»;m)
+0: CAS. generated 1T state after RAS; J

1WS write mode (default). ,.? ,4‘\_

: foﬁ?\%;“;f:t:‘i:;:“‘i‘“@“
2 RAS-to-CAS timing for merﬂéry read Q’;é
0: CAS generated 1 T state aftét RAS
(default).
1. CAS generated 2 T states after RAS.
1 Reserved, write as 0.
0 Read Timing Mode.
0: Fast mode; 3-2-2-2 page hits (default).
1: Slow mode; 4-3-3-3 page hits.

k\

&Q

1: Ezuble~ Bit Lptavfds an additional way

‘@ diSible the parity over and above /O

61,:.Box}i"°‘blt 7 and bit 2 from I/O port
1 mustbe‘énabled (set port 61 to 0). The
must also be set to send the

M the CPU (I/O port 70 bit 7).
Reﬁérvad write as Os.

3§lmerleave for bank 3.
2 Interleave for bank 2.
1 Interleave for bank 1.
0 Interleave for bank 0.

If a bank is interleaved, its address range is
doubled; and it is active only when the
interleave bit (A11 or A12) does the
comparison. Banks O and 2 compare the
interleave bit to 0; 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 intetleave the bank.

1: Interleave

Revision 1.0 a3
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CS4031 Registers — 84031 Configuration Registers

DRAM CONFIGURATION—BLOCKS 0 AND 1
Index Register 12
Default = 00

D7|D6|D5|D4{D3|D2|D1|D0

Block O uses RASO#. Block 1 uses RAS1#.
7 Reserved, write as 0.
6:4 Block 1 DRAM type: Q
Bit definitions same as block 0. ,Q' ,
3 Reserved, write as 0.

2:0 Block 0 DRAM type: o@

000: BankdlsabledA\
001: 256K -,‘;_‘b".»

010: 1M deep QR
011: 4M deepDRAMs (4M x 1 or 4
1xx: Reserved

DRAM CONFIGURATION—BLOCKS 2 AND 3
Index Register 13
Default = 00

D7|D6{D5|D4 D3/D2|D1|DO
L

-——]»BbckZDRAM

}

4; }m,m

% Uses RAS2#. %‘%3 uses RAS3#.

‘% ~Reserved, -

:4 Block 3& :
'my&' block 0.
'éd, as 0.

type:

Revision 1.0
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CS4031 Registers — 84031 Configuration Registers

DRAM BLOCK 0-3 STARTING ADDRESS
Index Registers 14 through 17
Defauit = 00

D7|D6|D5|D4|D3{D2|D1|D0O
L a2

—_A21

BREER

Reserved

Index 14—DRAM block O starting address.
Index 15—DRAM block 1 starting address.
Index 16—DRAM block 2 starting addrws
Index 17—DRAM block 3 starting ad

7 Reserved, write as 0.

SN

% .
&‘?"’

Q) ¥
6:0 A26:20 of starting addrssm %’

Y

O

47

N (LBM, ISA master, and DMA).

(ﬁ;\ 0: Wnte protect

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

}w

Local timeout
Local sample
EADS LBM

@v

-oﬁ_k >
QWme protectnﬁde

‘ﬁa

Write protect mode

is not cached in the
' 485% L &
1{{::;& protectDRAM is cached in the 486,
g}_ S# is generated on all writes.
S ‘ﬁnﬁon for a local master.
S# is floated when a local mastet has
‘ the bus.

o 1: EADS# is driven when a local master has
N the bus; and EADS is asserted during the
/ second T2 for all memory write cycles

5 LDEV# sample point.

0: End of first T2 cycle.

1: End of second T2 cycle. This delays the
start of all ISA-bus accesses.

4 Local bus timeout.

0: No time 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 Os.
1 BOO000-BFFFF shadow enable.

0: Access goes to the ISA-bus
1: Access goes to local DRAM

0 A0000-AFFFF shadow enable.

0: Access goes to the ISA-bus
1: Access goes to Jocal DRAM

Revision 1.0
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CS4031 Registers — 84031 Configuration Registers

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|DO D7|D6|D5|D4|D3|D2|D1|D0
L— coooo-c3FFF L coovo.c3rrF
L— C4000-C7FFF e c4000-CTFFE
CBO0O-CBFFF C3000-CBFFF
CCD00-CFFFF CCO00-CFFFE
DO000-DEFFF S DO00O-DFFFF
BO00O-EFFFF (%}- BOO0O-EFFFF
FO000-FFFFF ‘@ 4 FOO00-FFFFF
Reserved = Reserved
If the address range bit is set to 0, it reads that memory range blt:l'k o 0 writes to the memory
ocation as coming from the ISA a mssetlp on o to the a bit is 1, writes to the
1 frthleusIfb gt.hls ?lfb th
1, it reads that memory location as coming fro ory locatl cal DRAM.
local DRAM.
7 Reserved } %F‘r
6 PO000-FFFFF &Eﬁfﬁﬁ‘
5 EOO0O0-EFFFF a@
4 D000O-DFFFF :%y Q &
3 CCOO00-CFFFF Q “g & CBFFF
2 C8000-CBFFF?€ . 4 I CIUDD CTFFE
1 C4000-CTFFF g; &) 0 CO000-C3FFF
0 C0000-C3FFF %X 4&2&‘,
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ROMCS ENABLE SOFT RESET AND GATEA20
Index Register 1B Index Register 1C
Default = 60h Default = 00
D7|D6|D5|D4|D3{D2{D1|D0 D7|D6/D5:D4|D3|D2{D1|{D0
L coo00-c3FFF L Reserved
L C4000-CTFFF L N
CBOOO-CBFFF
J et
CCO00-CFFFF
DO00C-DFFFF g Emulated keyboard
reset
BO000-EFFFF (% Emulated keyboard
» GATEA20
RO000-FFFFF 4\ Reserved

Write Q Disable 8042 IOW#
If the address range bit is set to 1, the ISA-bus reads lsables ]o®t° 8042 for emulated
from that memory location and activates ROMCSH. .1

the memory bit is set to 0, ROMCS# is not activated~ x,
Note: ROMCS# is not activated if an access is d@’ect &

A]%EA2 ‘énlds go to the 8042.
to local DRAM. @ 1: AGAS RESET2 commands to the

7 Activate ROMCS on writes also Aeflult = %ﬁi 2 have # blocked to speed up the

perﬂl of the 8042 commands.
0: Does not activate on wnt&s%w} ‘

:;« te as 0.
1: Activates ROMCS# oﬁvgx writéa t8 the *é @" _
addresses selectedb;;?he mnﬁdexbf this & 8043\43“ EA20 emulation.
0

register. Al ¥ %é e emulated 8042 GATEA20 logic
oAt 1, 4 R

6 PF000O-FFFFF, d .{Sv ignores 8042 commands.

E0000-EFFFF %i\ A } 1. 8042 commands are enabled to the
5 ' It= 1% L } > G emulated 8042 GATEA20 logic.

4 DO000-DFFFF, default = 0. ‘ff& % .& " 4 8042 RESET2 emulation.

3 CODO00-CFFFF, default = 0. el AR 0: Disabled

JRT -
2 CB8000-CBFFF, default = 0. \; @ 1: Theemulated 8042 KBRST# function will
1 C4000-CTEFF, default = % &2;& y cause a soft reset to the CPU.

0 CO0000-C3FFF, default = 0. 3:2 Reserved, write as Os.

1 LIN pin function.

0: Test function (default).

1: Link input (hormal operation).
0 Reserved, write as 0.

RESERVED (DO NOT WRITE)
Index 1D-1F
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Cle g CS4031 Registers — 84035 1/0 Port Addresses

84035 1/O PORT ADDRESSES DMA CONTROLLER 1 (8-BIT DMA)

Listed below are the 84035 I/O port addresses that are Port Addresses 00-OF
described in this section. (Figures are provide for the Port addresses 00 through OF are contained in the IPC

registers, where applicable.) megacell. The DMA controller will not respond to
i accesses to 10-1F. (In the original AT-compatible,
B DMA controller 1 (8-bit DMA) 00-O0F ts at 10-1F.)
8 Interrupt controller 1 (IRQ7:0) I
B Configuration register address port
B Timer (8254) INTERRUPT CONTROLLER 1 (IRQ7:0)
B PortB Port Addresses 20-21
B Real time clock address port and NMI mask These ports are contained in the IPC megacell. The
B Real time clock data port Interrupt controller does not respond to ports 22-3F.
B DMA page registers - W
B Fast CPU reset and GATEA20 CONFIGURATION REGISTER
B Interrupt controller 2 (IRQ15:8) R Eas PORT
M DMA controller 2 (16-bit DMA)

A
: . e is i§ ¥ only port shidtholds the address of the
All registers specific to the 84035 are summarized in %n& Technolqgie;:i_naex register. The register

the 84031 and 84035 1/O Port Summary and the 840 Q Chgﬂy be accesséd fircugh /O port 23. It must be
and 84035 Configuration Register Summary tﬂmé’ ’&nﬁum before eai Btess 1 part mven if the same

Q dex register g a&‘l:féd twice in a row.
Q‘) @S‘V CONE(G %ﬂ&%ﬁcxsrm DATA

"\c" {%)_ Port Axgréss
: O : {Esin X @accessw the configuration register
‘\%* % (@"poin}\ ‘wié‘ﬁyportZZ.AsecondacceestoponB

- ithout writing to port 22 in between will be ignored.
OnWrit¥; “reserved” bits should be written as 0s. On

~ réad, Yhe value read back may be unpredictable. The
> 0% read can always be safely written.

S S e
Q'Qi\ x& Port Addresses 40-43

. These ports are contained in the [PC megacell. The
Q"h timer does not respond to ports 44-4F.
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CS4031 Registers — 84035 I/O Port Addresses

PORTB
Port Address 61
Default = OF

D7|D6|D5iD4|D3|D2|D1{D0
L Timer 2 gate
L Speskerdata
Parity enable
I0CHCK

Refresh detect

Timer 2 output
Chamnel check latch

Parity check latch

This is an AT-compatible port with miscellaneous
information. Bits 3:0 are read/write. Bits 7:4 are
only. Only bits 5:0 are available in the 84035
and 3 are there for read-back purposes only,
remainder is available on the 84031. On /O«
84035 drives bits 5:0 to their proper valu

and 7 to Os.

7 Parity check latch.

Read only. Bit 7 is not,a
The 84035 will drive,

: ein %35
bit will result fro

6 Channel check %
Read only. Bit 6“=xs not availdble on the

The 84035 will drive bit 6 to 0 on
bit will result from bit 4 fhp—ﬂop

$ Timer 2 output.

Read only Bit 5 allows the so'ﬁ
the output of timer 2. TM ;
together with bit 1 produces the speaker ignal.

Q
._‘O,\

RS m;s@
gf&
&5‘

4 Refresh detect.

This read only bit toggles on each refresh. It
should toggle whenever timer 1 produces a
pulse (about every 15us). This should be done
even if ISA refresh is disabled. Some software
uses this as a time delay.

3 Enable IOCHCK.

0 enables local the IOCHCK interrupt. 1
disables JOCHCK and clears the JOCHCK
flip-flop. Bit 3 is inverted and sent to the active
low clear of a flip-flop. IOCHCK is sent to the
low preset input. The Q¥ output is fed to

logic. The Q output is sent to bit 6.
p-ﬂop (ALS74 on AT-compatibles) has

eset input precedence over Q. The clear input
precedence over Q#

e parity chi
enables local f parity checks. 1 disables

O¥b ocks the flip-flopto 0. An index
% ks local DRAM parity errors. It

flip-flop from being clocked. The
4 on AT-compatibles) has preset
ence over Q. The clear input has
ecadence over Q¥.

data.

Bit 1 is ANDed with the output of timer 2 to
produce the actual 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 timet is enabled, and if

programmed to do so, will produce a square
wave of the programmed frequency. When this
bit is a 0 the timer output will be high.
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CS4031 Registers — 84035 1/O Port Addresses

REAL TIME CLOCK ADDRESS PORT
AND NMI MASK
Port Address 70

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

REAL TIME CLOCK DATA PORT
Port Address 71

Reading or writing this port will read or write the 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

- RTC address accesses are through A23:16. (A23:17 for 16-bit
DMAs).
Port A s 80—Not used. This port is written to by
BIOS Toytifies to indicate BIOS status. A pair of hex
i 7 segtment LEDs are often placed on test boards to
4isplay B{OS information.
NMI mask e - A
Qoﬂ Adgreas 81— page register.
7 NMI mask—Nonmaskable interrupt mask. Q P M& 82—(2:@ page register.
Bit 7 is not available on the 84035. 0% .

b

available in the 84031 as write only.

inverted and ANDed with the NMI sour®s (the

OR from several sources). The resilt of th

AND function is NMI to the CPU~ " @ty
6:0 RTC—Real Time Clock addressse’ €3

Write only. The values wnn;n ¥ Bys* 6:0
becomes the address for RTC/CMOS-RAM.
(The actual reading and writing & _performed
withport 71) & % ey &
.
>

‘E‘f\ K R .A?‘.:_ s :.‘.'
N
%

S

At

w

x

7,

-

<2

6—.
?" Port Addré:;!? '-'—Cl:&%‘o page register.

Address 83 el “pa;ge register.
Addrasssﬁnn ot uked.

Port A@ ss—@a used.

P ddrm‘&,,, el 6 page register.

'Ai A—Channel 7 page register.
o1 &dress 8B— Channel 5 page register.
r%}damm 8C-8E—Not used.
Address 8F—Refresh page register. This register

@;hced 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{D1{D0 interrupt controller does not respond to ports A2-BF.
L Fostreset

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.

S
| O
7:2 Reserved, write as Os. OQ Oé Q‘Q’)
1 Fast GATEA20. Q' &«7 é’ C_Q
for example). &3’ é &
0: Force A20 low from the & mﬁ@ C) &

ORed with other GATEA20 signals (
all other GATEA20s are

Otol transmon a

1: A]lowAZOfromthe
0 Fast CPU reset. & EV :
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C54031 Registers — 84035 Configuration Registers

84035 CONFIGURATION REGISTERS DMA WAIT STATE CONTROL
Listed below are the 84035 configuration registers that %:ru l’fefkoszer 0!

are described in this section. (Figures are provide for
the registers, where applicable.)
B DMA wait state control D7|D6|D5{D4|D3|D2{D1|D0
8 Performance control
B 84035 miscellaneous control
B DMA clock selection.
All registers specific to the 84035 are summarized in

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

cmﬁli e number of wait states
= ed dufthg 18-bit DMA transfers. Use the
N % O 00: mﬁtm(default).

O & Oe’wo wait states.

&;0: Three wait states.
4\ ¥1: Four wait states.

4&:‘ 8-bit DMA wait states.
‘\g) é Bits 3:2 controls the number of wait states

inserted during 8-bit DMA transfers. Use the
values below:

00: One wait state (default).
01: Two wait states.

10: Three wait states.

11: Four wait states.

1 DMA MEMR# signal extension.

In the IBM PC /AT, the assertion of MEMR# is
delayed by one DMA clock cycle compared to
JIOR¥. This may not be desirable in some
systems.
0: Enables delayed MEMR# function
(default).
1: Starts MEMR# at the same time as IOR¥.
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CS4031 Registers — 84035 Configuration Registers

0 DMA clock select. PERFORMANCE CONTROL
Bit 0 allows the user to program the DMA clock Ipngfixuﬁef zgzer 08
to operate at either BUSCLK or BUSCLK/2.
The same DMA clock drives both 8-bit and
16-bit operations. D7|D6|D5|D4({D3(D2{D1|D0
0: BUSCLK/2 (default). C .
1: BUSCLK. *
- CPU hold

Qg

< O

S?‘ n

&&Qégb?

Dﬁ%cz e during slow mode
*?s"‘%

CPU
is

each slow mode hold
tlus bittoa 1 prevents the
g out of internal cache

slow mode hold.

sets the amount of time in which the
kept on hold following each AT bus
Once the count is set, the mode must
be enabled by a separate register or by switching
the turbo button. The values below are the
number of BUSCLKSs in which the CPU is kept
on hold. This occurs about every 15uS.

000000: No hold request (default).

000001: Minimum speed reduction (1
BUSCLK).

000010: 2 BUSCLKSs.

111111: Maximum speed reduction (127

BUSCLKs).
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84035 MISCELLANEOUS CONTROL
Index Register 09
Default = 00

D7|D6|D5|D4{D3|D2{D1!D0
L Deturio
L 1BMprotocol
L Refresh enable
Reserved
GATEA20/Test
8042 emulation
Keyboard

interrupt mode
Floating -point mode

7 Floating-point error mode.

0: For internal (486) mode, FERR#
IGNNE# pins are provxded IR
generated internally (default)

1: For external mode, IRQ13
pins are provided. The rem‘am&r
logic is provided externally %I Hi: e | 1:
used for systems wheré?pih forJ;‘Rw

eitek

requued (e g sysl%\rwnheh/

6 Keyboard mtmupg,ga@ Bﬁm uld be 0. &
0: IRQ! is retRived on e, directly.
1: IRQI is rec¥ived over :ﬁe control Li

5 GATEA20 emulation disable.

0: A20M# is controlled only‘b Xyﬁ}
GATEA20—the default, %cwmgfesct,

port 92h is 00, but bitsy ve in,

This causes the A20M#. is the
TEST# input and an extemal pull-up
keeps the CPU A20M# signal in the high
state as needed for proper CPU startup.

1: Pin A20M# is the OR of port 92
GATEA20 and the emulated 8042
GATEA20 information received across
the control link.

QQ

4
> 1

o
S S
O

4 A20M#/TEST# and LOUT pin enable function.
Note: Index register 1C bit 1 should be set to 1
before setting this bit to 1.

0: AZOM#ﬂ'EST# when low, forces the
input signal of the 84035 into test mode.
The LOUT signal is also floated to allow
the 84031 LIN signal to be used for the test
mode (default).

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

3 Resprved write as 0.
request enable.

t 2 blocks the Timer 1 refresh request when
disabled. It prevents reset problems, which may
when arefreshrequest is generated during

> Yaset sequencg"‘pf the 8254, timing is not

Olsabled at &
‘5 0: Block e Tiiner 1 refresh requests.

1: Eugilmwﬁg&mh requests.

we o&lfor LGNT.

on-pr‘; %nve protocol. The arbitration
wdh{m‘f"take LGNT# inactive until

Q# has gone inactive (default).

eemptive protocol. The arbitration

gic will take LGNT# low when the
DMA controller requests the bus. It will
wait for LREQ# to go inactive before
granting the bus to the DMA controller.
This is VL-Bus compatible.

0 Deturbo (performance control enable).

Bit 0 enables the petformance control that is
programmed into register OA. This bit is ORed
with the inverting of the turbo switch.

0: Normal mode (default).
1: Performance control enabled.
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CS4031 Registers — 84035 Configuration Registers

DMA CLOCK SELECTION
Index Register 0A
Default = 00

D7 D4

D3

D1

D6

D5

D2

RTC disable

7 RTC disable.

0: Enable normal operation of the int
RTC.

Disable the intemal RTC. This all an
external RTC to be used. 3
becomes IRQ8#. Ports 7
disabled, except for port 7!
84031 (NMI control. )m

6:4 Reserved, write as Os. 4\§§

O

1:

A,:Q

& o
5 A;Q
”&7111 “3.:

3:0 Clock select for DMA controllers.

Bits 3:0 in this register normally should be set
to the same hex value as index 07 bits 3:0.

The IPC may optionally further divide this clock
by 2 before sending it to the DMA controllers
(it should be programmed to do so, see index
00). The source of the clock is SCLK, which is
the 1x CPU clock. The resulting clock should
be about 8MHz. The IPC megacell will then
divide by 2 to get the 4MHz used by the DMA
controllers. Higher rates may be used at the risk
of incompatibilities with the DMA devices. Bit
3 gflects a er to the divider of divide by
ivide by 1. Bits 2:0 determines the second
t’gedmders whichis/2,/4,/3,/2.5,/2,01/1.5.

4
A’ 8000:

X,
1.

SCLK/10 ~
SCLK/8 %
SCLRy6#
kuuved
s ;.‘ d‘%’

2.0

Q‘}ll@s:rved

0011
01

& % SCLK/5 (40MHz SCLK)

1: SCLK/4 (33MHz SCLK)
{g\ 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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CH i Ps" E————— CS4031 sttem Level Functions
(CS4031 System Level Functions

The overview of the system level functions for the RESET AND GATEA20
84031 and the 84051 is listed below. The reset and GATEA20 logic is available in the

B Clocks 84035. In addition, the CS4031 CHIPSet has the
Reset and GATEA20 ability to emulate the reset and/or GATEA20 signals

B Arbitration normally generated by the 8042.

8 Refresh The 84035 receives the reset from the power supply or

- Logi power up clear logic. It also receives CPU restart
Coprocessor Logic from the 8042 (or emulation of the 8042)

B Address Mapping
B ISA-Bus

B Local Bus Support
B DRAM Controller

e 1 link from the 84031 and from port
high is internal to the 84035. The 84035
s SYSRESET and CPURESET. SYSRESET

ses-actixe only at power or by pushing a RESET
onédRES ou%ye for CPU soft restarts

B Data Buffers.
gated in th The 84035 provides
#, which is8*®OR of gort 92 GATEA20 and
CLOCKS ’8042 GA O’
A 2x clock is provided in the 84031, which then

a 2x and 1x clock with very low skew. In stemﬁ% ¥
these may be used for the system 2x m{d%cks

are fed back into the 84031, with the 1

Erni O m:gpaf o i 1
oading is necessary, such as. vices

including VL-Bus slots, m be“ﬁ“uffered (@TSA 1fikSters. Refresh is always hidden, and occurs

externally. If buffered, ld be used & en&er ¢ CPU or local master has control of the

for all of the buffcrmg h&ﬂ
The 1x and 2x may also provided as an exm%,

[ﬁggul:us masters are supported in accordance to the
option. This is done with either a F112 chl%g

@; standard. The 84035 will preempt the local
master off of the bus when an unmasked DMA

several clock generator chips such as the Av. 155 x request occurs.

or ICD2027. The 2x clock is sent to the
the 1x is sent to the 84031, the 84035

The following clocks are used in ﬂ'% &
CLK2 2x CPU clock RAf

controller.
SCLK 1x CPU clock for the CPU, etc.
OSsC 14.31818MHz for the timers and
ISA-bus.

32KHz Real time clock.
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REFRESH

ISA-bus refresh is done by the 84035. It drives
REFRESH#, MEMR#, and SA7:0. Refresh is always
hidden. The ISA-bus must be arbitrated to prevent the
84031 from doing an ISA-bus cycle at the same time
as the 84035 is doing a refresh cycle. This is handled
by the control link. The sequence are as follows:

1. When timer 1 produces a refresh request, the
84035 sends a REFRESH REQUEST code to the
84031.

2. The 84031 will arbitrate this request with any
pending ISA-bus request from CPU or local bus

CS4031 sttem Level Functions

LOCAL BUS SUPPORT

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

For the 84031:

Samples LDEV# at the start of each bus cycle (either
the end of the first or second T2) and allows a local
bus slave to capture the cycle if active.

; , Transldies DMA and ISA master cycles to local bus
master. When the ISA-bus is free and available D
for refresh it sends a REFRESH cygles When LDEVH is active.
ACKNOWLEDGE to the 84035. The 84031 A local masters to access most of the system
will delay any ISA-bus requests at this point. resources as if it were the CPU.
n,
3. The 84035 will do the refresh cycle on the the84035: %;.\\
code to the 84031. L fmasters. 4
4. The 84031 is free to do an ISA-bus accs(sﬁ* ‘Qﬁv s ¥y
receiving the REFRESH COMPLETE cogé. ¥ : WY g}, ‘
Local DRAM receives the timer tick refreﬁ;gﬁests; ‘?’7 RAM %&{R()lﬂﬁx Y
and the master refresh indicator from the“edhtro itrol link tl"'*} The 84031§integﬁ.t\es high-performance DRAM
DRAM refresh cycles are then placed between other controfler that page mode or 2-way page
DRAM activity. = inferleave opefatign. The DRAM controller supports

o O

$ to Your biink¥esf DRAM with mixing of 256K, 1M,

M d&jE8s. This includes 4M x 4 DRAMS with

4‘ -
COPROCESSORLOGICS= ¥ (% e741/11%r 12/10 row/column addressing,
The coprocessor logic js Tt 840884t has pins fA Thé'DRAM is directly interfaced to the local data bus.
FERR# and IGNNE#. IRQ13 is glnefated int ‘ The RAS#, CAS#, DWE#, and MA lines are driven
ec

A write to /O ports FO ar F1 clears the intetrup_t‘.%}

&Y

<

{“ﬁy ctly from the 84031 for up to two banks, with a
um of 24 loads. For additional banks, F244

buffers must be used on the MA and DWE lines.

ADDRESS MAPPING I TN, T For reads, the page hit cycles perform a 3-2-2-2 burst
Each chip decodes the /O ports an’igmﬂgufmon at all speeds. For writes, the page hits are either 0 or
registers used internally. The 84031 ds&?;oles IWS accesses.
memory for local DRAM. b

DATA BUFFERS
ISA-BUS Data buffering for the ISA bus is performed by the

CPU and local master accesses to the ISA-bus are
handled by the 84031. The 84035 is an ISA slave at
that time. The 84035 contains the DMA controllers,
and becomes the master for DMA cycles, and provides
the arbitration for ISA masters. The 84031 is an ISA
slave at that time, and converts ISA cycles to local bus
cycles for local DRAM and local bus slaves.

84031. XD7:0 are generated by the 84031. These are
buffered by an LS245 to form SD7:0. SD15:8 are
generated by external buffers from either D15:8 or

D31:24, as appropriate.
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CS4031 System Level Functions
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84031 Functional Descriptions

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 takes a 2x clock
from the oscillator and provides a low 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 output.

This circuit is completely independent from the other
clocks (i.e. CLK2 or SCLK) and are not used internall
In minimum systems the CLK20UT and SCLK '\ﬁ%
pins may be used directly. CLK20UT will be fedbag)
into the 84031. SCLKOUT will feed back the
84031 and also feed into the 84035 and % :

Tyyy

RO
<
4‘2‘*’@0
S8

ASCLK,

Qhe folfSWing two fi gmﬂn
normakand for hea E-‘
i ¥

O
N
&

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.

C

ke
'l'h&?‘l as two clock inputs which are as follows:

2x CPU clock.
1x CPU clgck.

aws clock connections for
ections.
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CHEF : 84031 Functional Descriptions

p AA
v

14MX1

1431818MHx
‘4—‘ 140X2

Sax 84035

2 CPU
Prequency
ISA-Bus
8lot
v e
2 CPU
Frequency
BBA-Bus
Slot
zl I ” |
Siou
- V U
( Clock Connections With Heavier SCLK Load )
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BUSCLK Generation POSSIBLE ISA-BUS CLOCK FREQUENCIES
d81USCLK is generated from a divider from CLK2. The AT EACH CPU FREQUENCY
ivider produces the clock used by the ISA-bus state :
machine which is twice the BUSCLK rate. The Selecti CPU;:J; "nnzssMs;:d 3
following table lists the dividers and the frequencies at tion | 16MHz 20MH: MHz
which it will be used to obtain a standard ISA-bus CLK2/1.5 107 133 166 222
frequency. CLK2/2 8 10 125 163
CLK2/2.5 6.4 8 10 13.3
CLK2/3 5.3 6.7 8.33 11.1
SUGGESTED BUSCLK DIVIDERS FOR CLKa/4 % Y R
2.67 33 417 5.56
ISA State
CLK2 CPU Machine BUSCLK (%
. Freq. Freq. Rate Rate 14.31818 Clock
Divider (MHz) (MHz) ¢ oy Ths 88635 requires a 14Mhz clock input. Crystal pins
; ;‘g ;: :227 :33*13‘ fep &dgdforclocks that run at 14.31818MHz. Each
: - ""pin should.include 20pF gapacitors for grounding as
2540 20 16 8 well 25 3.2M resistor scroll the pins. X2 should be
2 32 16 16 8 Q buﬂ'cré]! with a bus dnv?egr inverter to form oscillation
R e bus. A 33 o es tesistor should be placed
4@ jeen the byffer. theimsk Place the resistor as

The power-up default is divide by 10, whlchﬁhen ose to the

changed by the BIOS to the appropriate valge. , g@y The e 14. 3 d&k dmded by 12 internally to

The following table lists the resulting BUSCLK fite’; MHz‘%oSk which is used by the IPC

for the most common dividers at all CPB—n‘ts% ¥ Umm G
P,

@?%Q &Q <

4

PSS

84035

( 14MHz Clock Circuit i
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SCLK 84035 CLOCK DIVIDER
SCLK, the 1x CPU clock, is provided to the 84035. In
2 486 system, a 1x clock with Jow skew to the 2x clock 1,?:2 gz‘c‘; gfcl
must be provided (this is also required for VL-Bus Pree 2nd | Used Freq.  Rate
slots). Divider| scale Stage | (MHz) (MHz) (MHg)
SCLK is used for the arbitration logic, for the control 10 12 5 80 8 4
link timing, and generation of the clock to the DMA 8 2 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 11 14 33 8.33 4.17
is divided by 2 by the IPC core to obtain 4MHz for the 3 /1 3 25 8.33 4.17
DMA controllers normally operate. The following 25 [~ RS 20 8 4
dividers are provided from SCLK to form the DMA 2 4 2 16 8 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. Q A N
32.768KHz Clock OO0 - <)
The clock source is a 32KHz intemal oscillator 3 x ' S d
the real time clock in the 84035. An external oscillafar _ ~ §*
can be used if desired. In that case, use 3 lﬁﬁxput L. ?’? Cy
and leave 32KX2 unconnected. ) \ 1@ ’ \ ’
O N8
A )
Recommended 32KHz Clock Circuit Diagram
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SYSTEM RESET LOGIC SYSRESET outputs. The KBRST# is supplied by the
There are two input sources used to initiate a system ggﬂﬁymcﬂ?e\%;m by an emulated KBRSTH#

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

7N o1

SYSRESET e

\ 4
2

84031 Siot

11

(' 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 SYSRESET and CPURESET signals. It also
Teceives soft reset requests over the control link to
generate CPURESET.

PWRGOOD disables all outputs and gates off 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 VCO 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 intemal SCLK,
and will make the high to low transition of the meto
pins during phase 1, when SCLK is high. Once

84035 has determined the phase, it will use this ;
phase for CPU resets which occur after power

If the 84035 is used in an 80386 system (nén-8403
a flip-flop should be used to delay CPURESET todhe;]
CPU until the low state of SCLK (phase 2).} >

SYSRESET is generated from the PWRGOODcheuit
alone. CPURESET is generated. from the
PWRGOOD, and can also be generated for “soft
resets.” The following are the sources of stft resets: &

B Keyboard contrailer reset a0 \
Q)

B CPU shutdown cycle

@ Port 92 bit O transitioning from O to 1. }
Keyboard reset and shutdown are sent _tdﬁ‘g )
through a control link from the 84031. When'he 8: 5,.
receives the request, it inmediately passes'the :
on to the logic that arbitrates CPURESET whth.CPU
HOLD. See the Control Link sectiofi for infoRmation
on how the reset request is sent from the 84031.

Port 92 is available on the 84035. When bit O makes a

O

84031 Functional Descriptions
w

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 is delayed until
after the HOLD is removed. Likewise if a hold 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 occurs during phase 1 while SCLK
is high.

SYSRESET

The receives SYSRESET as an input from the
84035 'Hhis input resets all registers and state
macliines to a known state. Since the 84035 receives
i ‘b&ﬁom SCLK, which it uses to generate resets,
&o oc operates while SYSRESET is

k-divider circuit
Qtive A»‘%&: 3
Bo@a URESET:and:A20M (final GATEA20 to

pins are avaifible on the 84035. The 84031
yides informafidiito thei84Q35 for both functions.
35 over the control

a

es

is informatidnsis Sent 48-the
Th%gﬁpaf@b following functions:
DéteBs cg%ﬁ tdown.

[
] reset request from the external
8042. .

&Qo@lly emulates the 8042 CPU reset

B Degtects a change on the GATEA20 signal from
%Xthe external 8042.
“Optionally emulates the 8042 GATEA20 signal
for speeding up the operation.

CPU Shutdown

The CPU shutdown is detected (see the “Special 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 as it is
detected. Then the 1-wait state RDY is returned in

0 to 1 transition a CPU reset is requested at about 16 response to any of the special cycles.

BUSCLKs later. This delay allows the CPU to execute

a HALT instruction.

SPECIAL CYCLE ENCODING

Cycle M/IO# D/IC#  W/R# Address BE3:0# BEM BE2¥ BEl4 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
8 Port 92 bit 1.

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

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

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

The A20M# output pin is shared with the TEST# input.
At power up this pin is floated and remains that way
until index register 09 bit 4 is written to a 1. This b1t
disables the test input and begins driving AZOM#
Until the bit is set to 1, the external pull-up rs

keeps the pin high, prevents the 80435 from gomgmtb

test mode, and holds A20M# high before the Cgu §§

allowed to boot.

8042 KBRST# and GATEA20 Inpuo.é:'ﬂne sgots“‘i

optionally receives the KBRST# and GATEA20

from the 8042. It generates a KBR§T# im the
control link when KBRST# gaeSiow, ,generates
GATEA20 codes each tlnTNATEAm

performs
transition. The informatich 1§ sent taihaSﬁO35 wher\‘.‘{gf

the arbitration of the @&KESET

Emulated 8042 KBRST# 'and GA O—The
reset and GATEA20 functions are normally. &cmg by
the 8042. The CPU issues IfO commands to

to manipulate these signals. The 8403]%cah. be
configured to monitor these signals
RESET and GATEA20 functions.~ fonall; T‘ﬁh

commands can be blocked to the 8032% ord%
up the operation.

ufﬁulate tﬁ&-

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

AA Self test. KBRST# and GATEA20 go high.

D1 Write output port. Next byte written to port 60
isthe data. Bit0 = KBRST#, bit 1 = GATEA20.

Fx Pulse output ports.
PO, F1, F4, F5, F8, F9, FC, and FD pushes
GATEA20 high.
All even command codes cause KBRST#.
The Fx anl D1 commands are optionally blocked from
the 8043 3The 84031 does this by not issuing an IOW#.
POIQEZNHFGFSFQFAFCFDandFE

cofnmnnds are blocked. The D1 commands are a bit
e comphcated and follow these rules:

@ 1. mmmmdsmﬁdcbd

@ﬁowmg a Dléorﬁmand the next write to port

is blocked another (non-D1) command

> occurs befofeyoﬁ 60'1g written, the next port 60
write j lﬁﬂm %

3. Following a hT" port 60 write, if the FF

d(mmgFFtopon&) occurs as the

ﬂ]a:g Rhe keyboard controller, it is

f‘?blocked If multiple FF commands are
y the first one is blocked.

1s will block all three writes in the typical sequence,
which &e as follows:

‘%&:‘Wnte 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 has finished updating
GATEA20.

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

IJO Addressing

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

Configuration registers 22 and 23

84031 Functional Descriptions

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 in the
640- 1M address range if it is present (there will always
be memory present in this range for normal systems).
The default for all bits is 0. 0 disables the memory in
the specified range. The following ranges are
individually controllable:

These address ranges have one bit which controls reads
and writes together:

) A Video graphics area
]%g:-tzam gisters g(l) and 64 FFFF Video text area
NMI mask 70 Thesk adtiress ranges have separate bits to control reads
Port 92h 92 es:
XD bus 1/O 0000-00FF admo‘:csm AVideo BIOS
All intemal /O decodes are disabled when DGNTH is Q CARDQETFFF ,“\itleo BIOS extension
low and MASTERY is high, which indicates that theo @n (usually used)
DMA controller has the bus. CBFFF &er adapter BIOS (disk)
‘Q? i @G)OO—CFFFI%\ Lither adapter BIOS
Memory Addressing % DO0000-D cellaneous
: often EMS page frame)
Memory accesses may go to DRAMs, h‘)c&:%l Vi E
or the ISA-bus (inchuding the BIOS ROM) ¥ s wé'r (é s{rs;:;‘ ?‘Isg’ds) extension
priorities are as follows: A, » ’ page yf .
1. DRAM @)OGFEFQ System BIOS.

o7

2. Local Bus Slaves l:

3. ISA-bus. @
Local bus slaves must ngt &} erla@RAM in

memory map or thete wifl be a collisith. Normally. th
can be avoided by the local slave. The

samples the DRAM decode and ‘%pzva.&r

either the end of the first or cy8le (it is
programmable). If either is low, or RDY# Y#
were returned, the ISA-bus state machine will ignore
the cycle. If both were high and no ready was returned,
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
ORed together, and then ANDed with the disable signal
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

Q
S

ics and text areas do not require write

¢ vided
.otecﬁon ince the memory is either enabled or

disabled(Note: It is almost always disabled). The
FFFFF areas often contain ROMs, which may

adowed, and when shadowed are generally write
ected. It requires separate read and write controls.
controller takes off as soon as it determine theﬂﬁé‘, en a memory address falls into one of the above

address is programmed for it. Thisisgen%?s ‘
middle of the first T2 cycle. The, ISAus ]
a

ranges, the appropriate shadow bit is compared. If the
bit is 0, the DRAM decode is forced inactive. If the bit
is 1, the DRAM decode from the bank decodes is
allowed to pass through.

ROMCS#

In addition to the shadow bits, each of the ranges above
C0000-FFFFF have a ROMCS# bit that enables the
ROMCSH# signal for those ranges. Motherboard BIOS
ROM then becomes available at any or all of those
ranges. ROM can only be accessed if the cycle reaches
the ISA-bus. If a local slave or the DRAM controller
takes the cycle, the ROM will be ignored. The
ROMCS# 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 (FFFRO000-FFFFFFFF) to
provide the CPU reset vector. The ROMCS# and
wﬂ\mapin,wlﬂchismeORofmetwo
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84031 Functional Descriptions

DRAM CONTROLLER

DRAM Conlfiguration

Four banks of DRAM are supported at one time. 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
address in order to achieve a linear memory map. The
following table summarizes the starting address
restrictions.

DRAM BANK STARTING ADDRESS

DRAM Bank Address %
Depth  Interleave  Size Bits Pla ‘nt
256K No IM__ A26:20 - {IM -
Yes 2M A26:2} » ZM
M No 4M A26:22z5, 4
Yes 8M AR6:23 ‘ M
4M No

16M ¢ 12'624 5’ » “T6M
32M ‘§ 32M

Yes

Programmed Boundai’“i?

B

The interleave bit doub‘bs the decode size of
and causes it to appear in alternate DRAM pa
Banks 0 and 2 will appearmtheevcnnumbit wg

whxlebanksland3w111appearmthedd§
<&

pages.

DRAM Controller Page Interleﬁ%

The 84031 employs Page Mode, Page Interleavmg, 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
CAS.

Page Interleaving—involves interleaving DRAM
banks on a DRAM page boundary. This gains the 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 banks of DRAMs
to have pages open simultaneously thus allowing a
page hit in any open page. When combined with page
interleaving this allows faster cycles when the CPU is
bouncing between several 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 DRAMs have separate CAS lines. When a
opened in a bank of DRAMs, the RAS of
active bank will only go high if the new
CAS lines with it.
%aée de and Multi-RAS active are automatic. Page
is always used for CPU and local master initiated
c s‘q&hlu RAS actm;,Js used where possible.
terleavmg 1 scontrolled by the DRAM

iguration bits. .4
84031 C}ﬂPSHSIJPPQI!S two way interleaving.
wobanksmay Jthe are the same size

-and one is anfeveh um Qd'bank (0 or 2) and the other

is an odgd¢ (1 or 3). Interleaving and
nomnt fleaving rﬁ“y\be mixed, and multiple sets of
y be } edved. See exampls below:

%le }B;s

Banks O.and 1 have 256K deep parts and be
mta;lcaved with each other.

&) .QB&nk 2 may have IM parts, not interleaved with

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

Example 2:
Banks O 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 DRAMs installed. The
interleaving could be done either of the following
ways:
Banks O and 1 interleaved and Banks 2 and 3
intetleaved.

Banks 0 and 3 intetleaved and Banks 1 and 2
intetieaved.

Revision 1.0
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The following bank combinations may be interleaved:

Oand 1
2and 3
Oand 3
land2

The interleave scheme used in the CS4031 CHIPSet is
designed to be very versatile for the user. When ablock
is interleaved, its block decode is doubled in size. The
interleave bit (either A11 or A12) is included in the
bank decode and decoded to eitheraOora 1 depending
on the bank number. This makes the bank show up in
every other page (2K or 4K). The Page Interleaving
Example figure shows what CPU address bits are 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

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

Program blocks 0 & 1 to the same
address and set both interleave bits.

endif
if block 2 & 3 are the same size.

Program blocks 2 & 3 to the same
address and set both interleave bits.

endif

if blocks 0 & 3 are the same size and
neither have been interleaved above

Program blocks 0 & 3 to the same
ess and set both interleave bits.

en

bilpcks 1 & 2 are the same size and
exr have been interleaved above

Brogram blocks 1 & 2 to the same

Agggg;ess and se jpoth interleave bits.
endily %&'"

de
3

:' 4
sbanks in diffeferitblocks may be interleaved by
i ing .4ddresses to be the same

total of 8M of DRAM.

Memory Address Bank 0 Bank 1 Memory Map
Page 0/ 000000-0007FF | [ Row0 | Bank 0, Row 03
Page 1 | 000800-000FFF ] Rowo0 Bank |, Row &1~
Page 2| 001000-0017FF | [ Row1 | Bank OsRow |
Page 3| 001800-001FFF | Row 1 Bapk 1, Row 1
Page 4 | 002000-0027FF | { Row2 | | _Bank®, Row 2
Page 5 | 002800-002FFF | Row2 _ERWTRWT

- |/ LT X
Page 0] 07RO00-07FTFF] |Row 1023 ] ’%ﬂmo,awm
Page O | 07TF800-07FFFF ]quliﬂﬂ_j_.l_r Bank3, Row 1023

9%

?gr RAM depth must be tRe sime size in order to avoid
gaps in th&memorysnip. It's required that one of the
e evEi ggr and one be odd numbered so

that onBwill dgw{e en pages (interleave bit decoded

t O?‘nd the other will decode the odd pages (interleave
decoded $0.]). If both blocks were programmed as
(‘%en numbeged, the two banks will overlap each other
eyﬁﬁgs and the odd pages will be left empty. If

bl were programmed as odd numbered pages,

tha opposite is true.
s

ingie

RASI#
CAS3:08 _fﬁu CAST:4
Al10
84031
H both SIMMs are the same

RASIE dopth. & can be page inmarieaved.
RAS2S IRAS active.
RASH
CASS
CASIS b
CAS2S
CASH
CAS#
CASS
CASSé
CAS™ |
DWRS

:

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

RASON RASI# RASO
CAS3:0F CAST:4¢ ’_%: CAS308 F"w;’ﬂi CASTe
q we —d W — W — -
Al AlLD AllD AL10
84031
# p—An LR
At )
* P—AA— —AST4S
oA
% p—
A
[+~ &
e
DWE# p—] —~v “ N.?
MALLO [l b, 4\> R
.t\. kS
[ = fk&!‘
e AA Wi Y R

. J k; 4\%:} -
AQ" A R o

DRAM Hookip Diagram—¥our Bank Support. &) »

=S [

are Interieaved.

Bank 2 Bank 2 J

Not Interleaved
iIM x 36 IMx 3 '
Bank 3 Bank 3

Not Inwexlesved —_—
4 x 36 256K x %

DRAM Hookup Diagram—Interleave Examples
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DRAM Memory Map

At power-up, the DRAMs 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 IM removed. See Address Mapping section
for further details.

DRAM Timing Modes

The local bus protoco! is used by the DRAM controller
for all accesses, including DMA and ISA master
accesses. The 84031, ISA-bus logic treats the DRAM
controller as a local bus slave, latching the data on read
cycles when RDY# is received, and passing it on to the

The two modes for write cycles are 0 wait state and 1
wait state writes. With 0 wait state writes, CAS# is
pulled low in the middle of T2.

For 1 wait state writes CAS is pulled low at the end of
the first T2. This allows adequate setup and hold times
at all speeds. When a local bus master has the bus, 1
wait state writes are forced, since the 84031 must
generate parity. The 1 wait state writes allow half a T
state for the 84031 to do so.

The RAS-to-CAS timing for writes is either 1 or 2 T
states. For 1 wait state writes, where CAS is pulled low
at T state boundaries, there is actually a 1.5 or 2.5 T
state delgh. The RAS to CAS delay should be set
according“the CPU speed and DRAM speed. For
exardple; at 33MHz/60ns DRAM or 25MHz/80ns

DMA device or ISA master. DRAM, 1wait state writes and 2T RAS-CAS delays
The DRAM controller has configuration bits for the By, (he recommended settings.
ollowing:

B Read cycle timing mode

B Write cycle timing mode

W RAS-to-CAS delay for reads

B RAS-to-CAS delay for writes

B RAS precharge time

B Delayed start for reads “.
B Delayed start for writes. "?f"“

In all cases there are two m

€3 rsm{é‘%n‘?‘% @g
DRAM T&_&E‘Mbbn
e

% A=, S .
O RAM Timing Mode Rg:, mendations

h&:secommended DRAM timing mode for a given
speed and DRAM acgess time is shown in the
0N a conservative worst

$sis and may be more

ble below. These'are

Maximum Recommended CPU

have the same timing. =% ¥4 fining Mode __ Speed and DRAM Access Time
The two modes for read Yxlks are $3-2 mode and” Ny 33.2-2Read/IT _ 25MHz © 60ns, 20MHz @ 80
4-3-3-3 mode bursts f@kpage hitg;.>3-2-2-2 is the » . 33-2-2Read2T  33MHz @ 60ns, 25MHz @ 80ns
standard mode, which werks through 33MHz. (%%f’ Cis-s-a Read/IT  25MHz @ 60ns, 20MHz @ 80ns
DRAM Timing Diagrams.) ’\F 4333 Read/2T _ 33MHz @ 80ns
The RAS-t0-CAS timing for reads is eiuﬁag 2%, Y OWS Wrtel1T  16MHz 6 7ons
states. In both cases, the row-to-colum swiith lshi}é OWS Write/2T 16MHz @ 70ns
way bes‘:“l'é 1%:55211 and Cd?ns fa"»ﬂi%“s w‘ﬁg 3 1WS Write/IT ___ 25MHz @ 60ns, 20MHz @ 80ns
a ou accor ﬂlﬂ'@ n
DRKM speed. Use the followiig table as a Puide. 1WS Write/2T 33MHz @ 70ns, 25MHz @ 80ns

SUGGESTED RAS-TO-CAS DELAY FOR

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

InT Denotes RAS-CAS delay.

READ CYCLES

CPu Ons %3 ons

Bpeed 1322243333222 €333 | 3222 | 4333

16MHz | 1 1 1 1 1 1

20MHz | |1 1 1 1 1 1

25MHz | 1 1 2 2 2 2

¥MIz| 2 2 z* 2 2* 2
*60ns DRAM recommended.
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s \__/ 7 T/ 7
RD:;D?; \_/ ‘\_ovg_s,-l;s

¥ w
D310 Nl & ‘E:;%"" -~
(DRAM) : S
R - - é% Y R x
oo —K B XA e X
R o % W
D30 T\ S ,_&_C‘sg\" : &‘_ ( é::? >_C
(CPU) — « - ng Ed %—(A -
T ‘%- &5
RAS-HI READ 3:2-2:2 MODE (ﬁ ~4° RASHI WRITE 1WS MODE
Fa T QA r x:\
Re- ision ill) - 63 Advance Product Information CS4031

M 209811t 000k5L9 209 I



c H B iy, pmee
'r : 84031 Functional Descriptions

A N A I R A A IV N R

aos - \__/ _/ \__/
RDY# \ows X1ws /

aoor _X X
RAS# / \

*Ei
J C

!cu-omrwme Q.{; &

1WS ‘ },‘ ODE (6 13-!522 HODE. '
< %
l?l&?ﬁ,&g’hlll‘% {?‘l.l.f,l,l.l
-SRI
BRDY# y y - /i o/

RASH Ay A7 \

&€ N5 &Y %
MA X_COLUMN XCOI;MXcoumx COLUMN X ROwW ~ X ooL. X COL.
R
CAS# j—L f\ /\__ L / s/ \L

——

] | ||
DWE# / mamnmumnmumnmumu FORCE HIGH LATCHED
¢ FOLLOWS WR#, INVERTED

RAM) D —— 2>
aon X X XX X
D310 =\
CPU) =
l CAS-ONLY BURST READ 3-2-2-2 MODE I PAGE-MISS READ (BEGINNING) l
3 ADDED TCLK'S

DRAM Timing Diagrams (continued)
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DRAM Address Mui:iplexing

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.

A clocking scheme which provides a 1x clock
with little or no skew to the local bus device is
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 all places
to avoid clock skew.

Support for the LDEV# signal allows a local
bus slave to claim a bus cycle. For timing
on s each VL-Bus slot provides a totem

ogether with an F11 (for 3 slots) and sent to

ql *output on LDEV#, which are ORed

ADDRESS MULTIPLEXING
Column Row Address Amignment for:
Address | Row Address 256K IM or 4M
MA | (Ali Size) | Cholees ["op ™ fatrive | mon- intrive
0 2 11 or 20 11 20 20 20
1 3 120r20 12 12 12 21
2 4 13 13 13 13 13
3 [ 14 14 14 14 14
4 6 15 15 15 15 15
[ 7 16 16 16 16 16
6 8 17 17 17 17 17
7 9 18 18 18 i8 18
8 10 19 19 19 19 19
9 11 20,21,0022 | 20 20 21 3“5
10 23 220r24 x x 2 &g‘:’v
11 — ) — — 23 R
Interleave bit: — n | & 2 Yﬂr
Page Size: 2K 2k L Fo4 %
A% ¥
A1l is a special case for 4M x 4 "ﬁgm% of
which will have 12 row ad ‘and~ @,,oolumn

addresses. A23, which is prdﬂéed on c8himn address
10 is repeated on row addr& Aﬁows 111
and 12/10 addressing chlpuo beﬁhg! transparemly
and even be mixed. X*

Local Bus Support

LDEV# pin. For a single slot no gating is
The 84031 will sample LDEV# at
@rzf either thi first or second T2 of each
cycle, as hﬁed by a confxguratlon
régister. If it ow at the sample point, the
cycle will natgo to thé; ISA-bus. Note that the
LDEV# 1 witi ﬁhx take the cycle away
from the !} troller unless the “delayed
stari > Bis ar 7 Delayed start reduces
perfmm ce. It will rarely be required.

tmE‘ioc‘:l bus control signals for DMA

Gmd ISA%tcr cycles. During DMA and ISA

The 84031 fully supports the VL-Bus @;Xo@ K

Bus) for both slaves and maste ca): bis
peripherals provide a much hi
devices such as video, mass stora,

S
the VL-Bus Block Diagrams.)

The VL-Bus standard is from the Video Electronics
Standards Association (VESA). It specifies a standard
interface, including a connector, for local bus slaves
and masters. Adapter cards are expected for video,
disk, and LAN interfaces, as well 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# slgnals and provide additional LREQ#
and LGNT# pairs.

maméycls the LDEVi# signal as well as the
ternal local bus decodes are checked to see if
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 2435s 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 local
bus, the data is latched in the chip when the
slave 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:

o Parity is generated for DRAM writes (the 486
supplies the parity when it has the bus).

o Writes are forced 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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ISA-BUS

CPU and Local Master Accesses to the ISA-bus

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

The ISA-bus runs off of a clock which is derived from
CLK2. It should normally be set at about 8MHz, but
may be set faster if all of the peripherals can handle
the faster cycles. See the Clock section for
programming the ISA-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 a local bus master by
driving the local bus control signals. When a DMA or
ISA master cycle attempts to access a device on the
local bus, the 84031 performs the control signa
trans]ation and data steering for the cycle. Local sla
and DRAM are handled identically. The followj

the basic sequence.

For default states: - Wy ﬁ&
When DGNT# goes low, the 84Q3T1 fTats fhes
ISA-bus commands and drives the4 us 5!

signals. The default values m:‘?“
w60
S8

M/IO# = 1

BLAST#=0
D/C# and BLAST#}will rem:} at their
values the entire time. W/R# and M/1
changed according to the ISA-bus $ bgt&
will return to the default values be&\ﬁfr‘f“o?clgsk

During DMA cycles (DGNT# low.4ndMA STER#
high) M/IO# will always be hi ‘.:ﬂ!é D&“VO
device will never be on the 1 . Ag‘ ’

The default direction for the data bus drivers is the
“writing™ direction, and they are tumed around

when an ISA read command is received. SDEN is
driven according to XA1.
For address decoding:

The address from the DMA controller or ISA master
is decoded asynchronously by the local slaves and
DRAM controller. Local slaves drive LDEV# with
the decode result while the DRAM controller
provides the decode internally to the 84031. The
84031 drives MEMCS16# low asynchronously if
either decode is active. Since MEMCS16# is an
open collector signal, the 84031 floats it when

O¥ie
" & S .

SR O

neither decode is active. IOCS16# is not driven.
The 84031 also drives BE3:0# from SBHE#, XAO0,
and XA1 asynchronously.

No further action is taken on this decode until an ISA
command goes active, because it is not known
whether the address is for I/O, memory, or whether
it is valid at all.

For ISA command going active:

If a memory command goes active, the decodes from
the local slaves and DRAM controller may be
checked immediately to determine if the cycle is for
the 13 bus or not. If both decodes are inactive the
cycletk ignored, except to provide the proper data

“steefing, when n . If either is active,
AOCHRDY is pulled low and a local bus cycle is

command * active, M/IO# must be
|

Jow to allow sl bus slave to switch from
ing a memory, &e to an }/O decode. The
%ﬁ ecode.will go jnactive when M/IO goes
w. After driving M/IORiow, the 84031 waits 2 T
states to samplethe décode® If it is low, IOCHRDY
is pulled Bw Inmefiiataty with the command, and a
lo:t;&%fﬁ:le‘j%i&ted.

For c e data bus buffers are turned
md as: the command is received. During

_ Lbaemory commands are used for data bus

&Form cycle:

o'initiate the local bus cycle, W/R# goes low if an

A read command goes active, or remains high if
an ISA write command goes active. For DMA
cycles, the I/O 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 slave 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
slave or DRAMs will fioat the data as soon as it
returns RDY#. The DMA device or ISA master will
not read the data until much later. The 84031 latches
the local bus data on the clock edge where 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

The CPU or a Local Bus Master can access a Local Bus
Target. The figure below shows a write followed by a
read cycle. The cycle is claimed by the local bus target.
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 a 0 wait state write,
the LBT asserts LRDY# during the same T2 state
(point A) in which LDEV# is sampled by the 84031.
Any number of T states can occur before the LRDY#
signal is asserted.

CPU/LBM Access to the ISA-Bus

The CPU or a Local Bus Master can access the
ISA-bus. The next figure shows a typical access cycle,
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 is a
variable synchronization time. The 84031 must
synchronize with the BUSCLK at the beginning and
the end of the ISA cycle. This time is a minimum of 0
CLK2 cycles.

CPU/LBM Resad and Write to LBT Timing Diagram
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D310
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(| CPU/LBM Access to ISA-Bus Timing Diagram b
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The CMD refers to any ISA command signal, IOR#,
IOW#, MEMR#, MEMW#, SMEMR#, and
SMEMW#. The timing for the CMD signal is
programmable by using index O5h and O6h. The
command delay shown as point D to E is

ble. The CMD pulse width shown as point
E to H is also programmable.

MEMCS 16# 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 as point F. In this case the CMD falling edge
is on BUSCIK falling; so the IOCS16 latch point is
also a BUSCLK falling 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# is sampled on each falling edge of BUSCLK. If
sampled low, the command ends 0.5 BUSCLKs later.
The exception would be if IODCHRDY is also pulled
low at the same time as OWS#, in this case the OWS#

is ignored. The diagram shows a normal cycle{ﬁaﬁﬁ‘

(aj"

terminates the CMD at point H. 1f OWS# is pu
the CMD is terminated at point G.

The diagram shows an 8-bit cycl
conversion cycle. The delay from thg
cycle to the beginning of the next oyclsiis
BUSCLK, this is shown as pom to:d.

E m
The cycle terminates with Y# §

minimum delay from final' im L, to the
falling edge of RDY#, cycle
resynchronization time P®

lSC!lc

LtoMss variable, w1 ).
minimum of 0 SCLK cycles, so the mmmu

&"é

cwldbelongerthanlSCLKfromLtoN &

SDIRO and SDIR1 defaults to a high state; this directs
data from XD baus to SD bus. The SDIR transition is
synchronized to CLK2, and will only be in a low state
when data must be driven from SD to XD bus.

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

Interrupt acknowledge cycle follows the 8-bit ISA bus
1/O read timing. Except thatno ISA CMD is generated
externally, and the target is the 84035 on the XD bus.

The sarhe jogrammable options apply to the timing of

mi\cﬁcla
@CﬁRBY Operation ﬁé..
{(fRIRE’ diagrams shdwr in the following two
OCHRD

ﬁg%ifﬁyl Y Effea and DMA and ISA Master

Access, siows-when the CS4031 CHIPSet
MA andlSAMnMMon Access to a
Local Bu&%{:ﬁ‘get
ia ows the timing for a typical access
s thfget (LBT) by a ISA Master or DMA
evi
‘ ;ibcal' dﬂdr  and M/IO# at point A. MEMCS16# is
assertedsin response to the LDEV# signal and the
effiory data write. The 84031 detects the command
fall at point B and pulls IOCHRDY low. The 84031
and generates the local bus cycle starting with the
output of ADS# low at point D and terminates the local

BCLK
(INTERNAL)

hples the IOCmBY slgngl. 5
The D bnd aster Memory Local Bus Target
will assert LDEV# as a decode of
84031 will drive out the local bus status to indicate a
. samples the command at point C and D using SCLK,

A

Cc

meax [\ O\ L\

B =
.mDﬂ \ ,’-

D

—

JOCHRDY

\s

b P

\

ST

Jan
A4

(FROM ISA-BUS)

lOCHRDY E!Tect Tlmlng Dmgram (CPUILBM Accees to ISA-Bus)

Revision 1.0

B 209811k 000L577 345 MW

n Advance Product Information C54031



B B 5L e
CH | ot ) 84031 Functional Descriptions

bus cycle when the LBT returns a LRDY# low which For the DMA or ISA Master to access local DRAM the
is sampled at point F. The 84031 will release same sequence is followed up to point D. Between
JIOCHRDY at point F and the DMA or Master device points D and F the local DRAM cycle will occur. The
will release the command after the IOCHRDY has cycle is dependent on the DRAM controller.

gone high. If the cycle is a read cycle, the 84031 will

maintain valid latched data on the SD and XD busses

until the end of the command—at point G.

g — S ———
D31:0 N
(READ) N
SD/XD g
(READ) N )—
SDIRO, 1 / M 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 2 Local 1. Target

The diagram below shows an ISA Master I/O access to
a Local Bus Target (LBT). The sequence is similar 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 IO
command at point B, the 84031 will pull M/IO# low
causing the memory device to raise LDEV# and the

84031 will deassert the MEMCS 16 signal. The 84031
will synchronize for two full LCLK cycles, points C to
E, and then at E pull IOCHRDY low. After one LCLK
cycle, at point F the 84031 will generate the ADS# to
start the local bus }/O cycle. The cycle terminates when
LRDY# is sampled low at point G and the 84031 will
release JOCHRDY. The ISA Master will release the
I/O command at point H.

A312 "
M/AO# \ : Q <.
LDEV# X _Q T YV Q)’ Yo
T \_‘%"@“@w % 5
- : &Q . {}C)l Q(\ .
AP o~
NS
poa S, 0 P NS
ADS# 2 ; \i) ““ii
RN i
RDYRTNS @QJ@ N Y
D310 N\
(READ) N
@2AD) < —
SDIR0, 1 / H IF NEEDED RFOR 10 READ O\
(DGNT® = L)
( ISA Master 1/O 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.
Bits 3:0 are read/write and control these functions. Bits
7:4 are read only and provide status information.
These bits are split between the 84031 and 84035 as

The read command timing is used to take it low.

The default direction for DMA of ISA master cycles
(DGNT# low) is low, which drives data from SD to
XD. It turns around (goes high) at the following
times:

¢ DMA reads from DRAM or local bus slaves.

shown in the table below:
¢ ISA master reads from DRAM, local bus
slaves, or XD bus peripherals.
PORT B BITS ¢ 8-bit DMA reads from odd byte of 16-bit
Bit R/W,R Chip Functio memary slaves.
L : ip Function A master writes to odd 8-bi
0 RW 84035 Timer gate * ISA master writes to odd byte of 8-bit ISA
(speaker timer enable) {Qﬁ(
1__R/W__ 84035 Speaker data 1 signal:
R/W 84031 Enable parity check efault when CPU and local masters have the
(0 = enabled) s (DGNT# high) is high, which drives data from
3 R/W 84031 Enable IOCHCK ) to 8D It turns around"qes low) at the following
(0 = enabled) @‘* 4
4 R B4035 Refresh detect . Read cycleh the ISA bus, but not XD
(toggles on each refresh) &, 35, internal 84031
5 R 84035 Timer 2 out (ﬁ I/O) ‘Hoes ho?‘go low for interrupt
(monitor the speaker ti %’, ac
¢ R um (C'm“‘m““jf"f‘gckﬂ‘&a’ig smm‘% lugmmh the command to allow the
ﬂ*—*;_ i D baffets to tyin tn at the end of the cycle to give
7 R 84031 Parity checkfafih % to e BPU.
(panty m’ti;?ﬁtus) ’%
gﬁi %m dgf uectlon for DMA or ISA master cycles

The 84035 latches bits BQﬁs\mte \1\1& On read
cycles it drives bits 5:0 XD Bus; ind drives

on bits 6 and 7. The 83031 lntcﬁsﬁltsZmd3bn_}
writes. For read cyclés since the XD data

through the chip, it receives the XD bus, usa:lalflrl O
and 5:4 from the 84035, and replaces bxtsaﬁ

with its internal data before sending it Lo\

DATA BUS BUFFERS %

The data bus buffer external logic consists of three
F245s, one for SD7:0, and two for SD15:8. These are

controlled by SDIRO SDIR1, and SDEN# signals.
These signals are genmted 2s 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 ISA bus, but not XD
reads (ROM, 8042, 84035, and internal 84031
1/0). It does not go low for interrupt
acknowledge cycles.

(DGNT#Jow) is low, which drives data from SD to
D{é'alt tums around (goes high) at the following

4'\3 DMA reads from DRAM o local bus slaves.
* ISA master reads from DRAM, local bus
slaves, 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
slaves.

For the SDEN# signal:

SDEN# determines which 245 is enabled. A 0
enables the D15:8 to SD15:8 buffer while a 1
enables the D31:24 to SD15:8 buffer. This is mostly
determined by XA1. The exception to this is the
following two cases, where it is always low. This is
for the high speed byte swap.

o 8-bit DMA write cycles.

¢ ISA bus master reads from the ISA bus (not a
local slave 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 chips have an LIN and an LOUT
pin. The LOUT of one chip is connected to the LIN of
the other.

When PWRGOOD is low, the 84035 LOUT pin is at a
high impedence state and the 84031 LIN pin is the test
mode enable input. An external 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

The following information must be sent from the 84035
to the 84031:

TEST MODES FOR THE 84031 AND 84035

There are several test modes to help in the testability
of systems using the 84031. Both parts have a
connectivity test mode that is initiated by the following

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#/TEST# pin on the 84035.

3. While the TEST# pin is low the test mode code

muét be presented on the XD7:0 pins. This data

latched in on the rising edge of the TEST
1gm1 Test Mode Code = FEh

this mode the pins of the 84035 are internally

Refresh Request Ol:c];ll:ho(rﬂcyl;g };re!iolelNT# ch_gmed together by -4 series of AND gates. To
master has bus). % féff“a pin for a good solder connection, pull all

S to a high state. The output of the AND chain

Refresh End oame as above.  GNT ﬁm 4 k& the SPKR pinThis pin will be in a high state.
DMA address Strobe  Qocurs ?ﬁdym?rgg#%# ¢y Pulse each B Tow orie-at a time and the SPKR
high (DMA ¢ cleT {Si: pin shouR{alsh be ghanged to a low state, if there

Master refresh Occars onl wl{en I S N is corntinuity. Thére dre some pins that are not
Y 13 mcfudea in the chain and cannot be tested in this

MASTER# s 6w (SA-~ N
master hasthebus)-t v o

ar“'\‘

AR S
Control Link From the 84031 o the 84035\

Several pieces of mformatloh}nust beiem ?rom the
84031 to the 84035 for thm§s.tc?6ccur sunﬁltaneously
These are as follows:

f‘%

Hidden Refresh ¥ Oceurs dn]y when DGI@I#
Acknowledge is high. r
GATEA20=0 Could happen at. any time <
GATEA20 = 1 Could happen &t my nme\}“
Interrupt Acknowledge Occurs orﬂl! whm DGN’I‘Q
is high... *-«
Soft Reset Request Could }mppcn atahyﬂmc

These events are communicated as 3-bit codés sent
serially 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.

-~

ays %}e@s follows:
o B

OM#fI‘EST#
GOOD

‘%‘:! 32KX1
32KX2
5. The test mode can be exited by two methods.

¢ Pulse PWRGOOD to reset the system.

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

Terminate Test Mode Code = OCh
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The 84031 has several test modes. There is a
solderability test similar to that for the 84035 and there
is a high impedence mode where the output pins are put
in a high impedence state.

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 LIN pin

on the 84031,

3. While the LIN pin is low the test mode code must
be presented on the XD7:0 pins. This data is
latched in on the rising edge of the LIN signal. t‘g

Test Mode Code = 02h

4. In this mode the pins of the 84031 are internally ‘\’
chained together by a series of AND gates. To &,’

A ~
test a pin for a good solder connection, pull all Q @, »%;;,
pinsto a high state. The output of the AND chain ’ : %
is the ROMCS pin. This pin will be in a hi Q Q P
state. Pulse cach pin low one st a time andghe ‘x
ROMCS pin should also be changed to-#1ow &

state, if there is continuity. There are som¥pins Ra ?‘* . gc—k ]
that are not included in the chain and ¢ b{:ﬁ.;’ % %

tested in this way. They are as followss-

DA . ¥
SYSRESET ?& % & $ < Q

LIN =%
5. The test mode can be ag\‘ .:by jo Jng&ﬁods
* Pulse PWRGOOR) 14 reset thedyStem. A
* Enter the Tetminkte Téw Mode Code @ A

XD7:0 and pulse the LIN pin. ‘%} 4 Q ’
Terminate Test Mode Code = x @
In order to have the output pins of ﬂ\:@l gsﬁqgh
impedence state the same pro&8ure % trld ‘be

followed, using the test code 01h on XD7:0 g the
rising edge of the LIN pin.
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84035 Functional Descriptions

The 84035 is an 82C206 with additional logic added to
reduce signal and chip count of the external logic. The
following features are added to the "206 to create the
84035:

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

B 14MHz crystal circuit and divider. slots).
@ DMA clock divider from SCLK. SCLK is used for the arbitration logic, for the control
B System reset logic. link timgg, and for generating the clock to the DMA
B System arbitration logic, including support for controlless and refresh logic.
local bus masters. The PMAYcontroller and refresh clock should be
B 1SA-bus hidden refresh logic. It is divided by 2 by the IPC core to
@ Performance control logic to emulate an 8MHz nbtam "the 4MHz at which the DMA controllers
AT-compatible. te. The fo g dividers are provided
B DMA ller add . . ‘to form the’ clock. The divider is
controller address generation logic. acm‘ny Tmplemented a, & selectable divide by 2
B A20M# generation. pteScalér followed b? a‘}!ro able divider of 2,2.5,
W 486 floating-point error logic. %‘" ¥, or 5. 2
B Speaker logic. - Q _
B Control link logic to commumca%ar;ﬂi thé, ¥~ 84035 ‘
chip set. N oy :
The 84035 is suitable for use 6 sf@m} FC::J gm gﬂ
(non-84031) as well as 80486 syﬁnv\g 0 y %nr : Used  Freq. Rate
) < A (MHz) (MBo) (MHz)
CLOCKS — 80 8 4
PN 3, 66 8 4
There are three clock freqy cmﬁé&m the 84035~ | 7 g S0 83 417
W 14.31818MHz fofthe timer chip. % y gj 5 40 8 4
B SCLK for the CPU related functiog! to 4 n 14 33 833 4.17
generate DMACLK. % 3 & 3 /1 /3 25 833 417
B 32KHz for the real time clock. ‘\ 4::5, 25 | 1___p5 | 20 8 4
2 /1 12 16 8 4
14.31818MHz Clock % \&
Crystal pins are provided for the 14MHz clock 20pF 32.768KHz CLOCK

capacitors should be included from each crystal pin to

d as well as a 2M 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
series resistor 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.

The clock source is a 32KHz extemnal or internal
oscillator that must be made to run from the battery
when power from the AT is turned off. It is used 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 disables all outputs and gates off all inputs
to the chip except for PWRSTB#, 14MX2, 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 14.318 18MHz oscillator, and to allow the
486 VCO tostabilize. This is accomplished by a 23-bit
counter clocked by SCLK.

SYSRESET is generated based on the PWRGOOD

circuit alone. CPURESET is generated based on

PWRGOOD, but is also be generated for “soft resets”.

The following are the sources of soft resets:
B Keyboard controller reset

B CPU shutdown cycle

‘ 3

"B Port 92 bit O transitioning from a 0 t%iQ E

Keyboard reset and shutdown are sent-fo

through the control link from the 840 JT,/Whgrg%lhu
84035 receives the request, it inmediately pa; e
ET

request onto the logic which arbitrates

with CPU HOLD. See the DRAM Controliét€ontrol
Link section for information én how the Feset request
is sent from the 84031. ﬁ\r‘ e,

Port 92 is contained in fffe:84035. When bit 0 m

0 to 1 transition a CPU reset is requested at abgiit

a HALT instruction.

2}

The two intemnal sources of A20M# are ORed together
and driven out on the A20M# pin.

The A20M# output pin is shared with the TEST# input.
At power-up, this pin is floated and remains that way
until index register 09 bit 4 is written to a 1. This bit
disables the test input and begins driving A20M#.
Until the bit is set to 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
allowed to boot.

ARBITRATION

The jon logic for the system is contained in the

84033. At arbitrates between the CPU, local bus
, and the internal DMA controllers. It also puts

&QPUI'Q HOLD to slow jt down when performance

trolisehabled, arbi%twem CPU HOLD and
%h s between the DMA

R aATHL DA ondie CPU
i N or local bus masters
indicating the DMA controller has the

way arbitration between local bus

J ¢ IS
(@a& DMA controller. The CPU gets the
is when nd other master wants it. The arbitration is

perforired using SCLK, and all signals are
Puclironous to it.

“Fhere is a fixed priority to bus activity. The priority

1. DMA controller

BUSCLKs later. This delay allows the CPU te; xBoute &m‘e as follows:

is high.
GATEA20

The 84035 generates the A20M# signal. The 486
actually does the gating. The keyboard controller
GATEA20 and port 92 bit 1 are the two sources that
generate the A20M# signal.

The keyboard controller GATEA20 information is sent
from the 84031 through the control link. There are
GATEA20 = 1 and GATEA20 = 0 codes that are sent
across. This sets and resets a flip-flop to form the
keyboard GATEA20 in the 84035. This flip-flop
powers up in the high state, to allow the CPU to boot.

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

-

CPURESET is 16 SCLKs long for ?ﬁ-&f
falling edge always occurs during phasiy whil

2. Hidden Refresh
3. Local Master
4. CPU.

Note that either a local 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 has the bus; it has a lower 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
l:lsdelayed until after the DMA controller gives up the

Hidden refresh is arbitrated for with the DMA
controller, since these must be mutually exclusive. The
hidden refresh may occur while the CPU or a local
master is in control. The CPU refresh is arbitrated for
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with the CPU HOLD signal. The CPU will not be reset
while it is in hold.

The LREQ# and LGNT¥ signals support a preemptive
protocol for the VL-Bus masters. If a DMA HOLD
occurs while a VL-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:

L

BUS OWNER INDICATION G
s

Bus Owner HLDA DGNT# MASTEM* &

(Invalid) 0 0 > ‘

(invalid) 0 ) ~ 1 @*’r

(Invalid) 0 1 g %b aat

CPU 0 1 £, ¥ ¥

ISA-Bus Master 1 [ **gy

DMA Controller 1 P R

(Invalid) 1 %}H S50

Local Bus 1 1?.; 1

Masta k‘—‘ s 3 ‘(‘* 4\

The major functions Eontrolled by the arb;m@r %

signals are as follows: x@

B The 84031 does not generate pan@‘sn br U&
writes to DRAM, but does for, I 3

3

DMA and ISA masters (HLDA f&l)
B DRAM write cycles are forkedito 1 gtate
when a local bus master has thé bus (db# to the

extra time required to generate parity).

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

B When DGNTY¥ is high, the 84031 is a local bus
slave and the ISA-bus master. ISA-bus cycles
are generated in response to local bus activity.

When DGNT# is low, the 84031 is the local
bus master and an ISA-bus slave. Local bus
cycles are generated in response to ISA-bus
activity.

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

HOLD for a pro
FLUSH# pin is also pulled low during this time

PERFORMANCE CONTROL

Performance control refers to siowing 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.
This is implemented as follows:

On every refresh request the CPU is put in
ble period of time. The

to make sure the CPU doesn’t continue to
te out of its internal cache. The length of
OLD pulse is selected to provide the
edired degradation in performance. The intent

o match the speed of an 8MHz AT in order to
allmv some games and copy protection programs
towark properly.4The FLUSH# and HOLD
uhctions mayq'be.g"énabled separately, but

erally thesc used together. After the
OLD 1} as set ‘the slow mode may be
enabled gn *either of two ways:
Index\.re acc&ssan the “slow” input. This

owing either of these to
e sys’lgm %own (these both should be
lﬂed

Thc :J generated for the IPC DMA

contml!ars is used for the time base of the

onmance control. This clock is normally

t S8MHz. The CPU is always given a small

slice of time between performance control

HOLDs even if the count is set above the time
between refresh periods.

The HOLD is initiated each time the refresh
request occurs from timer 1. Local bus master,
DMA, ISA 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. SA7:0 are the refresh address for the
ISA-bus and the REFRESH# and MEMR# signals
indicate to the 84031 that this is a DRAM refresh cycle.

The refresh mechanism starts with the 84035. When
timer 1 produces a refresh request, the internal 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 is used only for hidden refresh). The 84031
will arbitrate this with CPU or local master accesses to
the ISA-bus, and send a refresh grant back to the 84035.
This will be encoded and come in the LIN pin. At this
point the 84035 will perform the refresh cycle. When

the refresh cycle is complete, the 84035 will sk

LOUT back high, indicating the end of the re regh 3p
the 84031. After LOUT goes high, HLDA to the'

controller may go active. There should bé. at J
clock between LOUT going high and to.

DMA controlier going active. “ »
The 84031 contains the DRAM ccﬁt%br, itrecdives
all refresh requests, both hiddefi*yeffesh-and aster

refresh, and will perform a CAS before RAS refresh on
the DRAMs. It places mezecfgsﬁ cygéggawm other
DRAM activity. The verp gri HOLD state'
specifically for refresh [y .

Sl PA N
For master refresh no arbitration need be done su%éhe
e {SA x
%

master pulls REFRESH# low, the 84035 pe
refresh by driving SA7:0 with the ref{"h;
W

<

current master is requesting the refresh. Wh@&

4‘5

i Xge .7 See he'timing. ‘
t)%;%” B ﬁ&%ﬁ‘ggf‘

MEMR# and SMEMR#. The 84035 also pulls LOUT
low for the duration of REFRESH# active to indicate
to the 84031 that a tefresh is occuring. The 84031 will
use this to refresh the local DRAMs. The 84031 knows
this is a master refresh and not a hidden refresh request
by looking at the DGNT# and MASTER# pins.

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

ISA-Bus Refresh Cycles

The refreghi cycle starts at point A, when the 84035 has
received aRefresh Acknowledge code from the 84031
via the LIN/LOUT control link. The falling edge of the
munztid at point B is 2 BUSCLK cycles from point

Al poit C the IOCHRDY signal is sampled, if it is
Qgh thecommand will endat ) 1 BUSCLK cycle later.
fIOEHRDY is low the tariiand will be extented. At
oihit Ethe REF# signiil {efminates the refresh and the

33 raises its LQUIT sign to indicate the “end of

' iming _din on the following

DRAM Relresh Cycles

These %e}ilw %hj?den refresh cycles; there is no
HGIE?/HLD.@ ded. All DRAM refreshes are CAS
RAS-sefresh cycles. The hidden refresh cycle
in amediately at the end of the RDY# from
e préwious cycle, or anytime after RDY# and before
the end of the next ADS#. The RAS# and CAS#
signals go high at end of the cycle. Once the hidden
téfresh cycle begins and CAS# s low the RAS# signals
il fall in staggered timings, 0.5 CLK cycles apart.

The last RAS# to fall has a 3 CLK cycle low time.
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SA7:0, : e
SA19:17 —< o Nt &
: P y M‘ X3 ‘k\ }

DRAM Refresh Timing Diagram
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ISA-BUS

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

For the AEN signal:

This signal is high when DGNT# is low and
MASTER# high. It is always an output. Internally
it disables all of the I/O decodes. It goes to the IPC
megacell, where it disables its I/O decodes. It
signifies that a DMA cycle is coming or in progress;
the address on the ISA-bus is a memory address and
not an [/O address.

For the MASTER# signal:

This is an input. It is used to force AEN# low during
ISA master cycle.

For DREQ7:0, DACK7:0#, and TC signals:
These come directly from the IPC megacell and are

sent out as is. DREQ7:0 are inputs. DACK7:0# Mdé./ ot
e signals
«Men DGNT# 535w and§MASTER# is high. At all

TC are always outputs.

For MEMR# and MEMW# signals: “§

When DGNTH¥ is high these signals are inputs to the,
84031 that is used to generate SMEMR# ancﬁ*%‘r
SMEMW. During hidden refresh SW will'bes:

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

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

For SMEMR# and SMEMW# signals:

These §l]ow MEMR# and MEMW# respectively
wh e address is below 1IMB (A23:20 are all
log). These are high if any of A23:20 are high. An
£ on to this is when REFRESH¥ is low, at
%?hich stime SMEMR# follows MEMR# regardless

the address. ©
NN e S

#%and IOW# sj ’
iven_from the IPC megacell

other times these re inpufSto the internal 1/O.

QF s | o | S s o w ] s
- A M AR o

Q%; 2 )
iors prulle M/anN /
v ‘.‘4:‘%%
it s L e U e
TC /T
oamoy — AR PN
RIS X X X
o — @
DREQ X \

n

( DMA Timing Diagram i
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486 FLOATING-POINT LOGIC

The 84035 has two modes for the floating-point error
handling. It may do the error handling either internally

Port B and Speaker Logic

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

or externally.

Internal mode is used for the 486, or other CPUs which

have the coprocesspor internally and have FERR# and 84035 PORT B BITS

FERR# signal and generates IGNNE#. Intemnally, it 0 iy Gate 2 T Gac2 S prem—n
generates IRQ13 to the IPC megacell. There is no peaker ——
IRQ13 input signal in this mode. 1 Spkr Data Spkr Data Speaker circuit

. . . . 2 ENB RAM ENB RAM (In the 84031)
External mode is required for using the Weitek PCK PCK
coprocessor because it generates IRQ13 directly. The
FERR¥ pin becomes the IRQ13 input pin in this mode, 3 AUiock  BRLCR  (nihe B0l
and the IGNNE# pin becomes INTCLR, which is a Q) ' circuit
decode of /O ports PO and F1. An external PAL uses 3% oUT2 rs——
these signals, as well as the coprocessor error signals S - output

5

to handle the AT-compatible coprocessor function.

SE=y
Y A= )

% its 6 and 7 aﬁg}pﬁﬁy e 84031. Bits 2 and 3

‘Q‘ ‘i\y also exist inhe;8403] #nd bre used for enabling the
A |3 .
»

parity chelk 18pic. Thbee are latched and driven back
%“ The. cr@ consists of an AND gate and the

%%}' in the 840357

ﬁO
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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
Voo Supply voltage - 7 v
Vi Input voltage &(% 05 5.50 v
Vo Output voltage ] W& 035 5.50 v
Top Operating temperature %:3 - -25 85 C
Tstg Storage temperature £ iﬁ 125 C

Note: Permanent device damage may occur if the absolute nﬂﬁn’n cnﬁhnms are uw{@ functiona] operation

should be restricted to the recommended operating condmoﬁ‘gb Bee &%x?mble
84031/84035 RECOMMENDED ommnﬁgcow&ﬁ) ‘{?sr é

Symbol Parameter A*ﬁ“‘% A{.Iondihons f\ Max Unit
Voo Supply voltage S £ §4035 operating V&J 14@ F 525 v
Voo Supply voltage T 31 opcratmgﬁwi TS 5.25 \Y
Ve Supply voltage - S[Sa.’ 84035 sts y CRoT30 525 v
Ta Ambient tcmpcranue C Ty P &0 70 C

3:\ . QJ‘ AQ%#
- ;
84031/84035 DC ankAcn:msncs Sy g:j

Symbo!l | Parameter &\% ﬁf? Min Max Unit
Cn Input capacitance Y :q"‘s: N - 10 pF
Cro I/O capacitance o St 7{ R — 20 pF

Cout Output capacitance %‘;? § - 20 pF
v Input low voltage -0.5 0.8 v
Vi Input high voltage 20 Ve +0.5 —
VoL Output Jow voltage - 4 Vv
Vou Output high voltage 24 — v
Vo Clock output low — 04 v
Vo Clock output high — Voo 0.5 v
In Input leakage current -10 20 pA
IoL Output leakage current -10 20 pA
Iec Ve supply current - 100 mA
Tocse | Voc supply current, 84035 standby mode - 50 pA
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84031 AC CHARACTERISTICS

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

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

3-2-2-2/2T read timing, IWS/2T write timing,
3T RAS precharge, 1-bit wide DRAM:s, 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.

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

All parameters are output delays unless otherwise
defined as input setup or hold times. Output delays are
specified at SOpF maximum load unless otherwise
stated.

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

For timing diagrams, see the timing waveforms at the
end of this section. The functional timing diagrams are

shown &er in the data sheet.

4\‘

Ay, (3
CLOCK SIGNALS —a ﬁ\y "&)

Parameter | Description ﬁ i ’fﬁ T o ] ~Min Max
t1 CLKIN input low time AR LA -
2 CLKIN input high time A a Kﬁ. i 3 %‘.’ r 6* -
3 CLK20UT output delay fr{m'{ﬁiNﬁﬁ;" AR — 20
7 SCLKOUT output delay from'CLK2OUY rise L 2 +2
t6 CLK2 input low timéT=>%- a x@ £ G 5* —
T | ClG kg ) i o 5 —
t8 SCLK input dgby. from ELK rise : A%’ ¥ -2* +2*

_ .

* Input specification. g} &?
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DRAM SIGNALS
Parameter | Description Load (pF) Max
110 RAS# fall from CLK2 rise = 32
t10a RASH# fall from CLK2 rise 250 32
t11 RASH# rise from CLK2 rise — 50
tlla RAS# rise from CLK2 rise 250 50
t12 CAS# fall from CLK2 rise - 15
t12a CAS# fall from CLK2 rise 125 15
t13 CAS# rise from CLK2 rise — 14
t13a CAS# rise from CLK2 rise 125 14
t15 Row address hold from CLK2 rise J& - see tel5
t16 Row address delay from BE3:0/A31:2 P g_‘} —_ see tel6
t16a Row address delay from BE3:0/A31:2 @ J 432 sec te16
18 Column address valid from CLK2 rise P e — 23
118 Column address valid from CLK2rise =g ¥ fa%;‘,. 9 432 33
t20 Column address delay from A31:2 Akj L A %l  — 24
20a Column address delay from A31:2 ™ gfﬁy A .g:i;z 34
22 DWE# fall from CLK2 rise A'S“ W R v — see 1622
Q22a DWE# fal.lfmmCLKZrisc_»g;; % 3 Lﬁz%“ s 500 sec 122
123 DWE# rise from CLK2ride 37 o "% : ( Ny — sec 123
23a DWEH# rise from CLK2.5is€ A&@? - E‘E £ % 500 sec te23
124 DWE# delay fronriacal.bus stitus} X S — sec te24
24a DWEH# delay frorh Ipcal bug statiis 500 see 1624
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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 specifications refer 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 parameters involved in the formula.

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

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

DRAM FORMULA SPECIFICATIONS

5
4@‘”@

2. The resulting formula value is then computed at
each temperature and voltage measurement
point. The specified formula limit applies to any
84031 chip at any combination of temperature
and voltage within the rated operating range.

The following abbreviations are used in the table below
to indicate the type of cycle in cases where it might
otherwise be unclear:

Rd  Memory read cycle
Rf  CAS-bore-RAS refresh

w emory write cycle
“Critjéal Path” refers to the timing case for the formula
spec?ﬁga ion that is critical.

4,

_{ar Lgﬁ"}

Parameter | Critical Path "L N qsformula’ Max
12b | CAS# fall before RAS# fall R £ F ¥ < %, 129105 19
w2c | CASTBIwRAST e & F Yoy [ %% a2 10

_tel2e | CAS# pulse width (low tige) %~ SB-EF A% 128132 10
te13a CAS# rise after RAS# fAllRS) %\r Rl % U0a-t13 10
tel3b | CASH precharge (highin®e) v, T ;:% A % 13112 4
tel3c [ CAS# prechargehightime)- L BT (3a2a 4

tel5 Row address 4314 after RAS¥all AL t10-t15 16
te16 Row address sétup before RASH fall (B{; PR t16-t10 14
tel6a Row addres§ stup before RAS# fall, § '} < t16a-t10a 20
te18 | Cohumm address setup before CASHERII ; 118112 16
tel8a | Column address setup before GASKfall & "y t18a-t12a

120 [ Column address setup before Gy ‘S#faﬁ¥ 2012 13
tc20a Column address hold afté.CAS# f4lls t12-220 16
te22f | DWE# hold high @S#N U322 15
te23 DWEH risc before CAS# fall for réad 23-112 14
te24b | DWEH rise before CAS# fall for read 24-112 11
te24c | DWE# rise before CAS# fall for read Q4a-t122 2
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CPU AND LOCAL BUS SIGNALS
Parameter | Definition Min Max
140 ADS#, A31:2, BE3:0#, M/IO#, D/C#, W/R#, and HLDA input 12* -
setup beforc CLK2 rise (CPU/LBM)
t43 ADSH#, A31-2, BE3:0#, M/IO#, D/C#, W/R#, and HLDA input hold 1* —
bdore CLK2 rise (CPU/LB )
t41 BLAST# input setup before CLK2 rise (CPU/LBM) 8* —
t44 BLAST# input hold after CLK2 rise (CPU/LBM) 1* —_
142 ADS# delay from SCLK (ISA master) 5 20
t42a M/IO# fall from XIOR# or XIOW# fall (ISA master) — 25
142b BE3:0 delay from XA0, XA1, and SBHE# (ISA master) A - 23
t45 RDY# and BRDY# delay from CLK2 (CPU/LBM accessto DRAM) 6 21
1452 RDY# delay from SCLK (CPU/LBM ISA-bus access) s 4 23
146 (LBT) RDY#input setup before CLK?2 rise E ! 4 . 0% —
t46a (LBT) RDY# input hold after CLK2rise -, ¥ s S ¥1* —
47 t ¥ et 3 —
P L by M Ol
t50 EADSH delay from CLK2 R ‘% ¥ ? ~6 21
t51 KEN# delay from CLK2 R £ ‘“ﬁ v 6 21
154 NMI delay from CLK2 -y 3 ¥ oy 6 23
t56 LIN input setup before SGLK gise . “%- js % *; 10* —
157 LOUT delay from SGKy %% 3 — 15
158 DGNTH# input setup before SGLK rise PR R« ,m;;%“ 5 —
159 DGNT# input hold aftcr_‘SG,I.g( fise R o~y 3« -
160 LEDV# inputsetup before CLK2rise S &% % 7* -
162 MEMCS16# Sutput Beldy from LDEV# (ISA Inaster access to VL-Bus) - 15
t63 mgfm )from ISA ‘:@Sm wmmfan 50
t65 IOCHRDY output delay from TLK2 rise (18A inastcr 1/0) - 50
t70 XAO0, XA1, and SBHE# dclay from BUSCLK (ISA-bus convert cycle) — 25
t102 BALE delay from BUSCLK * < . - 15
t103 MEMR#/MEMW# delay from BUSCLK 3 15
t104 IOR#/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 s* -
t109 D31:0 valid from XD7:0 — 40
t110 XD7:0 valid from D31:0 3 15
t111 A16-10 delay from XD7:0 during DMA — 70
1113 MEMCS 16# or IOCS16# setup before BUSCLK 20+ —
* Input requirement.
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84035 AC CHARACTERISTICS
Parameter | Description Min Max
200 CPURESET delay from CLK - 22
1201 SYSRESETdelay from CLK - 2
Q02 HOLD delay from CLK 3 19
203 REFRESH delay from CLK - 30
2204 AEN delay from SCLK/BUSCLK — 50
205 TC delay from SCLK/BUSCLK — 50
206 DACKH# delay from BUSCLK 5 50
207 MEMR#/MEMW# delay from BUSCLK (DMA Cycle) 3 15
208 SMEMR#/SMEMW# delay from MEMR#/MEMW# - 15
209 IOR#/IOW# delay from BUSCLK (DMA Cycle) 3 15
210 IOCHRDY setup to CLK (DMA Cycle) J — 10
211 SA7:0, A8, and A9 delay from LA bus (DMA%‘%‘ o S 70
212a XD7:0 delay from IOR# 5 ,.,%f ["3" 5 50
212b XD7:0 hold from IOR# S 4N A%  — 10
Q12c | XD7:0setwp to IOWH i 4%, B Ry 50
212d | XD7:0hold from IOW# : 5;;”" = 0 =
@13 INTR delay from SCLK 4 3. ) ¥ - 2
214 IGNNE#/INTCLR from 3 < ' — 2
215 SPKR output valid M;%%ﬁ : @ f 5 — 100
2216 LOUT output vahm ’ -— 15
217 Setup time mu ] {‘i\r o~ Yy - 15
218 IRQ semp SCLES, ‘%; S % 10* —
219 ~ B 10* —
220 LGNT sacup to SCLK % % ¢ / 10* —
1221 HLDA setup to SCLK % %ﬁ“’ s* -
22 FERR#setpto SCLK QL 3g Yy 5* —
©@23 FLUSH# delay from sq:K S - 2

P—— o @"@
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Reference Signal * ] #
«—> <>
Output Signal Not Valid * Valid Valid *No: Valid

Output valid from reference. Output hold from reference
Output delsy from reference.

Output rise from reference.

Output fall from reference.

Output active from reference.

Clock Signal

( Timing Waveforms i
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CS4031 Mechanical Specifications

K HARARHRAR AR R A ARARARAARA AR HARAARRR T' ©.031 +-0.008)
Lead Pitch =2 == ==
0.65 TYP. == = ==
06 — = & = =
== . ©8 I REEES ."..@ == o E:
Lead Width == oB" " 5% B3 SEEiTTIRRETTSY Q) = =
0.200 (0.008 == - =P ==
By 11 Wi e, [ o L E
= E= 28 ==

CRPs PN md = IWP& v =0 == DIMENSIONS:
== Plastic H@ﬁck G = g s == mm (in)

Vendor Mask Identifier = ; 43 =P ==
Comeoded| o= >~ F84031§ & =% ==
'~ ooy T By E =
Lot Code (Optional) = : Yté:yg.‘ Cl gﬁ& L =S =
= ARLLELL 5 3 Q} = ==
Lead Length (®e= K % ‘ ) =

08 +/02 : : S o~ Clearance )

(0.031 +/-0.008) 0.10 (0.004) Min.
— Seating Plane

4.07 (0.175)

gl 5 320 w04 YN
ka ,%5' Q%

«;%_ &

.~’ 84031 Packagmg Dlmenswns
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CHE P s. C84031 Mechanical Specifications

[ 0.80 +/-0.25
nss TYI;‘(dm (0.031 +/-0.010)
Width —1 ‘——" r

0304010 — § e ==
(©.012 +/-0.004) CHig s |8 ==
T LR =:

CHIPS PN and 100-Pin gg §§ == nngs(lg)ns:
Revision Plastic Fl -3 ==
Vendor Mask Ldentifier ~ Pack E"’ S =
F84031 R g% ==
Date Code and T~ xxxxxxx ¥ ==
Country of Assembly LYYW ceeece s |2 ==
Lot Godo (Optional) \—'——'LLLLLLL i e —

L —

Lead Length ——
0.8 +/-0.25 4
0.031 +/0.010) / Body

Pin 1
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