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PYTHON CHIPSET

1.0 Features

* 100% PC/AT® compatible °
« Fully supports the 3.3V/5.0V Pentium™ processors .
» Three chip solution: .

- 82C547 System Controller (SYSC) (160-pin PQFP)
- 82C546 AT™ Bus Controller (ATC) (208-pin PQFP)
- 82C206 Integrated Peripherals Controller (IPC) (84-pin

PLCC or 100-pin PQFP) .

* Two buffer/translator support chips:
- 82C606A (100-pin PQFP)
- 82C606B (100 pin PQFP)

* Supports Pentium CPU address pipelining

» 1X clock source, supporting systems running Pentium pro-
cessor bus clocks up to 60MHz

* Write-back, direct-mapped cache with size selections:
64KB, 128KB, 256KB, 512KB, 1MB, and 2MB .
» Programmable cache write policy: write-back or write- .
through

Fully programmable cache and DRAM read/write cycles
Supports 3-2-2-2 cache burst read cycles at 60MHz
Built-in tag auto-invalidation circuitry

Support for two programmable non-cacheable memory
regions

Options for cacheable, write-protected, system and video
BIOS

Supports two banks of 64-bit wide DRAMs with 256KB,
512KB, IMB, 2MB, 4MB and 8MBx36 Page Mode
DRAMs

Supports DRAM configurations up to 128MB
Supports 3-3-3-3 pipeline DRAM burst cycles
DRAM post write buffer

Support for flash ROM

Shadow RAM option

Figure 1-1 Python-Based System Block Diagram

CPU Cache Banks
64-Bit CPU Data Bus d&]
32-Bit CPU Address Bus
OPTi OPTi OPTi
82C546 BIOS | | Kybd Cntrl 82C206 Tag 82C547
ATC IPC sYsC
XD 8-Bit Bus |

ISA 24-Bit Address Bus

MD 64-Bit Bus [@Bus
E& v& [?& EA @E | DRAM Banks |

[vEsa32BitpataBus| |/ | 1sA 16-Bit Data Bus |

VESA 32-Bit Address Bus

VESA Bus Peripherals

*Optional

ISA Bus Peripherals
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Features (Cont.)
» Hidden refresh with CAS-betore-RAS refresh supported

» High-performance 32-bit local bus support

* Performance-oriented snoop-line comparator for VL/ISA
bus masters

¢ Extended DMA page register

* Turbo/slow speed selection

e Asynchronous CPU and VL bus interface
* AT bus clock speed programmability

* Transparent 8042 emulation for Fast CPU Reset and
GATEAZ20 generation

¢ Supports Port 92h, Gate A20, and Fast Reset

¢ Mixed voltage (3.3V and 5.0V), low-power, high-speed,
0.8-micron CMOS technology

2.0 Overview

The OPTi Python Chipset provides a highly integrated solution
for fully compatible, high-performance PC/AT platforms.
Together, with OPTi's 82C206 Integrated Peripheral Controller
(IPC), this chipset will support the Pentium processor in the
most cost effective and feature-rich designs available today.
This highly integrated approach provides the foundation for a
cost effective platform without compromising performance.
The OPTi Python Chipset supplies a powerful solution posi-
tioned to deliver value without neglecting quality, compatibil-
ity, or reliability.

The Python Chipset is comprised of two chips, the 82C547
System Controller (SYSC) and the 82C546 AT Bus Controller
(ATC). A complete Pentium processor solution consists of the
Python Chipset and the 82C206 Integrated Peripheral Control-
ler (IPC).

2.1 82C546 (ATC) AT Bus Controller

The 82C546 ATC integrates the AT bus interface and data
buffers for transfers between the CPU data bus, local data bus
and the DRAM data bus. It also provides the ISA to local bus
command translation.

208-pin PQFP

Data bus buffer (host data to memory data)
Data bus buffer control (ISA to memory)
Parity generation and detection circuitry
Keyboard controller chip select

Local bus interface (ISA to local bus command translation)

2.2 82C547 (SYSC) System Controller

The 82C547 SYSC provides the control functions for the host
CPU interface, the 32-bit local bus interface, the 64-bit Level 2
(L2) cache and the 64-bit DRAM bus. The SYSC aiso controls
the data flow between the CPU bus, the DRAM bus, the local
bus, and the 8/16-bit ISA bus.

.

160-pin PQFP

Pentium CPU interface

DRAM controller

L2 cache controller

L1 cache controller

Local bus interface

Reset generation

Arbitration logic

Data bus buffer control (memory data to/from host data)
Extended DMA page register

Keyboard emulation of A20M# and CPU warm reset
Port B and Port 92h Register

DBS-01-C5002-1.0 Python Chipset
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2.3 82C206 (IPC) Integrated Peripherals
Controller

The 82C206 IPC provides two DMA controllers, two interrupt
controllers, one timer/counter, and a real-time clock in an
industry standard single-chip solution for the peripherals
attached to the PC/AT peripheral bus.

+ 84-pin PLCC or 100-pin PQFP
* Supports four DMA transfer modes

» Special Commands provided for ease of programming

2.4  Support Chips

The 82C606A and 82C606B are two buffer/translation devices
used to translate 3.3V signals to 5.0V signal levels in Python
motherboard solutions. These devices buffer the CPU address
bus to the ISA and VL address buses, the 82C546 ATC’s mem-
ory data bus to the ISA data bus, the peripheral XD bus to the
ISA SA and SD buses. The 82C606A and 82C606B integrate a
number of glue logic TTL devices (approximately eleven),
hence reducing the amount of TTL on the motherboard.

The 82C606A and 82C606B devices are actually the same
device with two strapping options. Pulling the CONF1/2# pin
high causes the device to function in the 82C606A Mode. Pull-
ing the CONF1/2# pin low configures the device to function in
the 82C606B Mode of operation.

* 100-pin PQFP
* Mixed voltage to support 3.3V to 5.0V signal translation

» Two devices replace approximately eleven TTL devices

Python Chipset
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3.0 Signal Definitions

Figure 3-1 82C546 ATC Pin Diagram
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Table 3-1 82C546 ATC Numerical Pin Cross-Reference List

Pin# Pin Name Pin # Pin Name Pin # Pin Name [ Pin # Pin Name
1 SBHE# 53 HLDAI 105 GND 157 MD40
2 XA0 54 AENI16# 106 D21 158 MD39
3 XAl 55 AENS8# 107 D20 159 MD38
4 LA2 56 D63 108 D19 160 MD37
5 MP7 57 D62 109 D18 161 MD36
6 MP§6 58 D61 110 D17 162 MD35
7 MP5S 59 D60 111 D16 163 MD34
8 MP4 60 GND 112 D15 164 GND
9 MP3 61 VCC3 113 D14 165 VCC

10 VCC 62 D59 114 VCC3 166 MD33
11 MP2 63 D58 115 D13 167 MD32
12 MP1 64 D57 116 D12 168 MD31
13 MPO 65 DS6 117 D11 169 MD30
14 ATCLK 66 D55 118 D10 170 MD29
15 GND 67 D54 119 GND 171 MD28
16 LCLK 68 D53 120 D9 172 MD27
17 OWS# 69 GND 121 D8 173 MD26
18 CHRDY 70 DS2 122 D7 174 GND
19 M16# 71 Ds1 123 D6 175 MD25
20 [1016# 72 D50 124 D5 176 MD24
21 LDEV# 73 D49 125 D4 177 MD23
22 LDEN# 74 D48 126 D3 178 MD22
23 LDIR# 75 D47 127 D2 179 MD21
24 MRD# 76 D46 128 D1 180 MD20
25 MWR# 77 D45 129 DO 181 MDI19
26 vCC 78 VCC3 130 vCC 182 MD18
27 IORD# 79 D44 131 MD63 183 VCC
28 IOWR# 80 D43 132 MD62 184 MD17
29 RFSH# 81 D42 133 MD61 185 MD16
30 ALE 82 D41 134 MD60 186 MD15
31 LMEM# 83 D40 135 MD59 187 MD14
32 HDMDOE# 84 D39 136 MD58 188 MD13
33 MDHDOE# 85 D38 137 MD57 189 MDI12
34 DWE# 86 D37 138 MD56 190 MD11
35 DLE# 87 GND 139 MD55 191 MD10
36 LD/C# 88 D36 140 MD54 192 GND
37 LRDY# 89 D35 141 MD53 193 MD9
38 GND 90 D34 142 GND 194 MDS8
39 LW/R# 91 D33 143 MD52 195 MD7
40 LM/IO# 92 D32 144 MD51 196 MD6
41 LADS# 93 D31 145 MD50 197 MDS
42 LBE3# 94 D30 146 MD49 198 MD4
43 vCC 95 D29 147 vCC 199 MD3
44 LBE2# 96 GND 148 MD43 200 GND
45 LBE1l# 97 VCC3 149 MD47 201 vCC
46 LBEO# 98 D28 150 MD46 202 MD2
47 PERR 99 D27 151 MD45 203 MD1
48 RESET 100 D26 152 MD44 204 MDO
49 BOFF# 101 D25 153 MD43 . 205 SDEN#
50 P6XH#/LMCS# 102 D24 154 MD42 206 SDIR1#
51 INTA# 103 D23 155 MD41 207 SDIR2#
52 LREQ# 104 D22 156 GND 208 KBDCS#

DBS-01-CS002-1.0 - Python Chipset
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Table 3-2  82C546 ATC Alphabetical Pin Cross-Reference List

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
0WS# 17 D45 77 LDEV# 21 MD45 151
AEN16# 54 D46 76 LDIR# 23 MD46 150
AENS8# 55 D47 75 LM/IO# 40 MD47 149
ALE 30 D438 74 LRDY# 37 MD48 148
ATCLK 14 D49 73 LREQ# 52 MD49 146
BOFF# 49 D50 72 LW/R# 39 MD50 145
CHRDY 18 D51 71 MI16# 19 MD51 144
Do 129 D52 70 MDO0 204 MD52 143
D1 128 D53 68 MD1 203 MD53 141
D2 127 D54 67 MD2 202 MD54 140
D3 126 D55 66 MD3 199 MD55 139
D4 125 D56 65 MD4 198 MD56 138
D5 124 D57 64 MDS5 197 MD57 137
D6 123 D58 63 MD6 196 MD58 136
D7 122 D59 62 MD7 195 MD59 135
D8 121 D60 59 MD8 194 MD60 134
D9 120 D61 58 MD9 193 MDé61 133
D10 118 D62 57 MDI10 191 MD62 132
D11 117 D63 56 MDI11 190 MD63 131
D12 116 DLE# 35 MDI2 189 MDHDOE# 33
D13 115 DWE# 34 MD13 188 MPO 13
D14 113 GND 15 MD14 187 MP1 12
D15 112 GND 38 MDI15 186 MP2 11
Dl6 111 GND 60 MD16 185 MP3 9
D17 110 GND 69 MD17 184 MP4 8
D18 109 GND 87 MD18 182 MPS 7
D19 108 GND 96 MDI19 181 MP6 6
D20 107 GND 105 MD20 180 MP7 5
D21 106 GND 119 MD21 179 MRD# 24
D22 104 GND 142 MD22 178 MWR# 25
D23 103 GND 156 MD23 177 P6X#/LMCS# 50
D24 102 GND 164 MD24 176 PERR 47
D25 101 GND 174 MD25 175 RESET 48
D26 100 GND 192 MD26 173 RFSH# 29
D27 99 GND 200 MD27 172 SBHE#

D28 98 HDMDOE# 32 MD28 171 SDEN# 205
D29 95 HLDAI 53 MD29 170 SDIR1# 206
D30 94 INTA# 51 MD30 169 SDIR2# 207
D31 93 1016# 20 MD31 168 vCC 10
D32 92 IORD# 27 MD32 167 vCC 26
D33 91 IOWR# 28 MD33 166 vCC 43
D34 90 KBDCS# 208 MD34 163 vCC 130
D35 89 LMEM# 31 MD35 162 VvCC 147
D36 83 LA2 4 MD36 161 VCC 165
D37 86 LADS# 41 MD37 160 VCC 183
D38 85 LBEO# 46 MD38 159 VCC 201
D39 84 LBE1# 45 MD39 158 VCC3 61
D40 33 LBE2# 44 MD40 157 VCC3 78
D41 82 LBE3# 42 MD41 - 155 VCC3 97
D42 81 LCLK 16 MD42 154 VCC3 114
D43 30 LD/C# 36 MD43 153 XA0 2

D44 79 LDEN# 22 MD44 152 XAl 3

Python Chipset DBS-01-C5002-1.0
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Figure 3-2 82C547 SYSC Pin Diagram
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Table 3-3 82C547 SYSC Numerical Pin Cross-Reference List
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name

1 GND 41 VCC3 81 VCC3A 121 vCcC

2 0SC12 42 BE4# 82 TAG6 122 XD7

3 LREQ# 43 BE3# 83 TAG7 123 XD6

4 PWRGD 44 BE2# 84 DIRTY 124 XD5

5 LADS# 45 BE1# 85 TAGWE# 125 XD4

6 LRDY# 46 BEO# 86 DIRTYWE# 126 XD3

7 IRQ13 47 CACHE# 87 PERR 127 XD2

8 ADS# 48 DRAM# 88 BESL# 128 XD1

9 W/R# 49 CPURST 89 IOWR# 129 XD0
10 GND 50 GND 90 GND 130 GND
11 HITM# 51 INIT 91 HDMDOE# 131 RFSH#
12 A3 52 FERR# 92 DLE# 132 ROMCS#
13 A4 53 IGERR# 93 MDHDOE# 133 REFREQ
14 AS 54 NA# 94 HLDAI 134 LGNT#
15 A6 55 EADS#/WT# 95 DWE# 135 P6X#/LMCS#
16 A7 56 D/C# 96 CASO# 136 XDIR#
17 A8 57 M/10# 97 CAS1# 137 SPKD
18 A9 58 0CA4 98 CAS2# 138 CHCK#
19 Al0Q 59 ECA4 99 CAS3# 139 HRQ
20 VCC3 60 GND 100 VCC 140 VCC
21 All 61 BRDY# 101 CAS4# 141 TMRG2
22 Al2 62 A20M# 102 CASS# 142 OuT2
23 Al3 63 BOYFF# 103 CAS6# 143 ASRTC
24 Al4 64 AHOLD 104 RASO# 144 AEN16#
25 AlS 65 HOLD 105 CAS7# 145 AENS#
26 Al6 66 HLDA 106 RAS1# 146 DMADS
27 Al7 67 KEN#/LMEM# 107 RAS2# 147 LA2
28 Al8 68 HACALE 108 RAS3# 148 vCC
29 Al9 69 ECAWE# 109 MAI10 149 CLK
30 GND 70 GND 110 GND 150 GND
31 A20 71 OCAWE# 111 MA9 151 ECLK
32 A21 72 NMI 112 MAS 152 LM/IO#
33 A22 73 ECDOE# 113 MA7 153 LW/R#
34 A23 74 OCDOE# 114 MA6 154 LD/C#
35 A24 75 TAGO 115 MAS 155 LBE3#
36 A25 76 TAG1 116 MA4 156 LBE2#
37 A26 77 TAG2 117 MA3 - 157 LBE1#
38 BE7# 78 TAG3 118 MA2 158 LBEO#
39 BE6# 79 TAG4 119 MAl 159 LCLK
40 BES# 80 TAGS 120 MAO 160 0SsCl1

Python Chipset

DBS-01-CS002-1.0




82C546/82C547

Table 3-4 82C547 SYSC Alphabetical Pin Cross-Reference

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
A3 12 BRDY# 61 HLDALI 94 0OSCI 160
Ad 13 CACHE# 47 HOLD 65 ouT2 142
AS 14 CASO# 96 HRQ 139 P6X#/LMCS# 135
A6 15 CAS1# 97 IGERR# 53 PERR 87
A7 16 CAS2# 98 INIT 51 PWRGD 4
A8 17 CAS3# 99 IOWR# 89 RASO# 104
A9 18 CAS4# 101 IRQ13 7 RAS1# 106
Al0 19 CASS# 102 KEN#LMEM# 67 RAS2# 107
All 21 CASG6# 103 LA2 147 RAS3# 108
Al2 22 CAS7# 105 LADS# 5 REFREQ 133
Al3 23 CHCK# 138 LBEO# 158 RFSH# 131
Al4 24 CLK 149 LBEl# 157 ROMCS# 132
AlS 25 CPURST 49 LBE2# 156 SPKD 137
Al6 26 D/C# 56 LBE3# 155 TAGO 75
Al7 27 DIRTY 84 LCLK 159 TAGI 76
Al8 28 DIRTYWE 86 LD/C# 154 TAG2 77
Al9 29 DLE# 92 LGNT# 134 TAG3 78
A20 31 DMADS 146 LM/IO# 152 TAG4 79
A20M# 62 DRAM# 48 LRDY# 6 TAGS 80
A21 32 DWE# 95 LREQ# 3 TAG6 82
A22 33 EADSH#/WT# 55 LW/R# 153 TAG7 83
A23 34 ECA4 59 M/1O# 57 TAGWE# 85
A24 35 ECAWE# 69 MAO 120 TMRG2 141
A25 36 ECDOE# 73 MALl 119 VvCC 100
A26 37 ECLK 151 MA2 118 VCC 121
ADS# 3 FERR# 52 MA3 117 VvCC 140
AENSg# 145 GND 1 MA4 116 vCC 148
AEN16# ; 144 GND 10 MAS 115 VCC3 20
AHOLD 64 GND 30 MA6 114 VCC3 41
ASRTC 143 GND 50 MA7 113 VCC3A 81
BEO# 46 GND 60 MAS 112 W/R# 9
BE1# 45 GND 70 MA9 111 XDO0 129
BE2# 44 GND 90 MA10 109 XDt 128
BE3# 43 GND 110 MDHDOE# 93 XD2 127
BE4# 42 GND 130 NA# 54 XD3 126
BES# 40 GND 150 NMI 72 XD4 125
BE6# 39 HACALE 68 0CA4 - 58 XD5 124
BE7# 38 HDMDOE# 91 OCAWE# 71 XD6 123
BESL# 88 HITM# 11 OCDOE# 74 XD7 122
BOFF# 63 HLDA 66 0SC12 2 XDIR# 136

DBS-01-C5002-1.0 Python Chipset



82C546/82C547

Figure 3-3 82C606A Pin Diagram
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Table 3-5 82C606A Numerical Pin Cross-Reference
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 Al10 26 A3 51 SA13 76 SD6
2 All 27 Ad 52 SAI2 77 SD5
3 Al2 28 A5 53 SAll 78 SD4
4 Al3 29 Ab 54 SA10 79 SD3
5 Al4 30 AT 55 SA9 80 SD2
6 AlS 31 A9 56 SA7 81 SD1
7 Al7 32 HLDA1 57 SA6 82 SDO
8 Al8 33 LA28 58 SAS 83 SDEN#
9 Al9 34 LA27 59 SA4 84 SDIR 1#
10 GND 35 LA26 60 SA3 85 LA2
11 VCC3 36 LA25 61 GND 86 XDO0
12 A20 37 LA24 62 vCC 87 XD1
13 A2l 38 LA23 63 SA2 88 XD2
14 A22 39 LA22 64 MDO 89 XD3
15 GND 40 GND 65 MD1 90 GND
16 VCC3 41 vCC 66 GND 91 VCC
17 A23 42 LA21 67 VCC 92 XD4
18 A24 43 LA20 68 MD2 93 XD5
19 A25 44 LAI9 69 MD3 94 XD6
20 GND 45 VvCC 70 MD4 95 XD7
21 VCC3 46 GND 71 GND 96 AEN
22 A26 47 LA18 72 MDS5 97 XDIR#
23 A27 48 LA17 73 MD6 98 RFSH#
24 A28 49 SAlS 74 MD7 99 CADIR#
25 GND 50 SA14 75 SD7 100 CONF1/2#

DBS-01-CS002-1.0
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Table 3-6  82C606A Alphabetical Pin Cross-Reference

Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
A3 26 CADIR# 99 LA28 33 SD2 80
A4 27 CONF1/2# 100 MDO 64 SD3 79
AS 28 GND 10 MD1 65 SD4 78
A6 29 GND 15 MD2 68 SDS 77
A7 30 GND 20 MD3 69 SD6 76
A9 31 GND 25 MD4 70 SD7 75
Al0 1 GND 40 MD5 72 SDEN# 83
All 2 GND 46 MD6 73 SDIR1# 84
Al2 3 GND 61 MD7 74 VvCC 41
Al3 4 GND 66 RFSH# 98 vCC 45
Al4 5 GND 71 SA2 63 VvCC 62
Als 6 GND 90 SA3 60 vCC 67
Al7 7 HLDA1 32 SA4 59 vCC 91
Al8 8 LA2 85 SA5 58 VCC3 11
Al9 9 LA17 43 SA6 57 VCC3 16
A20 12 LA18 47 SA7 56 VCC3 21
A2l 13 LAI19 44 SA9 55 XD0 86
A22 14 LA20 43 SA10 54 XD1 87
A23 17 LA21 42 SAIll 53 XD2 88
A24 18 LA22 39 SA12 52 XD3 89
A25 19 LA23 38 SA13 51 XD4 92
A26 22 LA24 37 SAl4 50 XD5 93
A27 23 LA25 36 SAlS 49 XD6 94
A28 24 LA26 35 SDO 82 XD7 95
AEN 96 LA27 34 SD1 81 XDIR# 97

Python Chipset DBS-01-CS002-1.0
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Figure 3-4 82C606B Pin Diagram
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Table 3-7 82C606B Numerical Pin Cross-Reference
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name

1 A3l 26 DIRTYO 51 SA3 76 SD14

2 BEO# 27 INTROUT 52 XA7 77 SD13

3 BE1# 28 A8 53 XA6 78 SD12

4 BE2# 29 Al6 54 MEMR# 79 SDI11

5 BE3# 30 A29 55 LA31 80 SD10

6 BE4# 31 A30 56 LA30 81 SD9

7 BES# 32 HLDAI 57 LA29 82 SD8

8 BE6# 33 LREQ# 58 SA16 &3 SDEN#

9 BE7# 34 BESL# 59 SAS8 84 SDIR2#
10 GND 35 W/R# 60 AENS# 85 CADIR#
11 VCC3 36 LW/R# 61 GND 86 XA8
12 CACSO# 37 AEN 62 vCC 87 XAl6
13 CACS1# 38 MASTER# 63 AEN16# 88 ACK#

14 CACS2# 39 DMADS 64 MD8 89 AEN#

15 GND 40 GND 65 MD9 90 GND

16 VCC3 41 VCC 66 GND 91 VCC

17 CACS3# 42 ADSTB8 67 VCC 92 MRD#

18 CACS4# 43 ADSTBI16 68 MD10 93 XA3

19 CACS5# 44 DIRTYO5V 69 MDI11 94 XA4

20 GND 45 VCC 70 MD12 95 XA3S

21 VCC3 46 GND 71 GND 96 INTRIN
22 CACSe6# 47 SA7 72 MD13 97 LRQATC#
23 CACS7# 48 SA6 73 MD14 98 RFSH#

24 HACALE 49 SAS 74 MDI15 99 LGNT#

25 GND 50 SA4 75 SD15 100 CONF1/2#
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Table 3-8 82C606B Alphabetical Pin Cross-Reference
Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No.
A8 28 CACS4# 18 LA31 55 SD9 81
Alé6 29 CACSS# 19 LGNT# 99 SD10 80
A29 30 CACS6# 22 LREQ# 33 SDI11 79
A30 31 CACST7# 23 LRQATC# 97 SD12 78
A3l 1 CADIR# 85 LW/R# 36 SD13 77
ACK# 83 CONF1/2# 100 MASTER# 38 SD14 76
ADSTBS 42 DIRTYO 26 MD8 64 SD15 75
ADSTBI16 43 DIRTYO5V 44 MD9 65 SDEN# 83
AEN 37 DMADS 39 MD10 68 SDIR2# 84
AEN# 89 GND 10 MDI11 69 VvCC 45
AENS8# 60 GND 15 MD12 70 VvCC 62
AEN16# 63 GND 20 MD13 72 VCC 67
BEO# 2 GND 25 MD14 73 VCC 83
BE1# 3 GND 40 MD15 74 vCC 91
BE2# 4 GND 46 MEMR# 54 VCC3 11
BE3# 5 GND 61 MRD# 92 VCC3 16
BE4# 6 GND 66 RFSH# 98 VCC3 21
BE5# 7 GND ) SA3 51 W/R# 35
BE6# 8 GND 90 SA4 50 XA3 93
BE7# 9 HACALE 24 SAS 49 XA4 94
BESL# 34 HLDA1 32 SA6 48 XAS 95
CACSO0# 12 INTRIN 96 SA7 47 XA6 33
CACS1# 13 INTROUT 27 SA8 59 XA7 52
CACS2 14 LA29 57 SA16 58 XAS8 86
CACS3# 17 LA30 56 SD8 82 XAl6 87
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3.1  Signal Descriptions

3.1.1  82C546 ATC Signal Descriptions

Signal Name

Pin
No.

Signal
Type

Signal Description

3.1.1.1 Clock and Reset Interface Signals

LCLK

16

I

Local Bus Clock: This clock is used by local bus devices and to derive the AT clock
signal.

ATCLK

14

0]

AT Bus Clock: Derived from an internal division of LCLK. ATCLK = LCLK/
2,3,4,5.

RESET

48

I

System Reset: Output by the 82C547 (CPURST) in response to a PWRGD input.

3.1.1.2 Data B

us Interface Signals

D[63:0]
(B3V)

56:59,
62:68,
70:77,
79:86,
88:95,
98:104,
106:113,
115:118,
120:129

/O

CPU Data Bus: These pins are connected directly to the CPU's data bus.

MD[63:0]

131:141,
143:146,
148:155,
157:163,
166:173,
175:182,
184:191,
193:199,
202:204

Vo

Memory Data Bus: These pins are connected directly to the system DRAM and are
buffered to generate the ISA SD data bus and the local LD data bus.

PERR

47

Parity Error: Indicates that parity check detected a parity error during a read from
the DRAM.
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82C546 ATC Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type Signal Description

MP[7:0] 5.9, 11:13 /0 Memory Parity: As outputs, these lines are only driven when DWE# is active. As
inputs, they are used as strapping pins that are sampled at reset time to configure the
82C546 ATC as follows:

AT Clock Selection

MP1 MPO  Selection
0 0 LCLK/S
0 1 LCLK/4
1 0 LCLK/3

1 1 LCLK/2

Back-to-Back AT I/O Cycle Select
MP2  Function

0 Slow - add 12 AT clocks to back-to-back I/O cycles
1 Fast - add 2 AT clocks to back-to-back I/O cycles
LDEV# Sample Select

MP3  Function

0 Sample LDEV# at the end of the second T2

1 Sample LDEV# at the end of the first T2

Local Bus Disable Select

MP4  Function

0 VL bus disabled

1 VL bus enabled

Internal Test Mode Select
MP5  Function
0 Reserved
1 Normal Operation

82C546 Power Plane Select
MP6  Function

0 D[63:0] on 3.3V power plane for operation with 3.3V Pentium processor
1 D[63:0] on 5.0V power plane for operation with Pentium processor
82C822 Select
MP7  Function
0 82C822 is installed
1 82C822 is not installed
3.1.1.3 Local Bus Interface Signals
LA2 4 I Local Bus Address Line 2: This address line is used for address decoding and to
distinguish high bytes[7:4] from low bytes[3:0] on the 64-bit address bus.
LBE[3:0]# 42, 44:46 /O Local Byte Enable Bits 3 through 0: Normally inputs, these signals become out-

puts during AT DMA or bus master cycles.

LADS# 41 /o Local Bus Address Strobe: Normally an input, this signal becomes an output dur-
ing AT DMA or bus master cycles.

LRDY# 37 I/0 Local Ready: Normally an input, this signal will be driven when CPU, DMA, or AT
masters are accessing AT slaves.
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82C546 ATC Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type Signal Description
LM/IO# 40 /o Local Memory/IO: Normally an input, but becomes an output during AT DMA or
bus master cycles.
LD/C# 36 /0 Local Data/Control: Normally an input, becomes an output during AT DMA or bus
master cycles.
LW/R# - 39 /O Local Write/Read: Normally an input, becomes an output during AT DMA or bus
master cycles.
LDEV# 21 I Local Device Indication: Sampled if the cycle is not in the system memory area.
LDEN# 22 ¢ Local Bus Data Buffer Enable: Activated when:
1) CPU local bus write cycle
2) CPU local bus read from local device
3) AT DMA or master write cycle
4) AT DMA or master read from local device
5) Local bus master cycle
LDIR# 23 0] Local Bus Data Buffer Direction Control: Activated when:

1) CPU local bus read from local device
2) AT DMA or master read from local device
3) Normally is low for local bus master and becomes high for local bus master

read cycle
3.1.1.4 Buffer Control Interface Signals
MDHDOE# 33 I Memory Data to Host Data Output Enable: This is used by the 82C546 ATC to
distinguish:

1) Reads from DRAM

2) Reads from local slave or local bus slave

3) INTA# cycles

4) Non-CPU cycles and secondary cache write-hits

HDMDOE# 32 I Host Data to Memory Data Output Enable: This is used by the 82C546 ATC to
distinguish: -

1) Writes to DRAM

2) Non CPU cycles and secondary cache read-hits

DLE# 35 I Data Latch Enable: This is used by the 82C546 ATC to distinguish:

1) Writes to DRAM
2) Reads from DRAM
3) Read DRAM parity data

SDEN# 205 0] System Data Bus Output Enable: Output enable signal for the buffers between the
MD and SD data buses.

SDIR1# 206 (¢ Direction Control #1: Direction control for the buffer between the MD[7:0] and
SD[7:0] data buses.
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82C546 ATC Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type Signal Description
SDIR2# 207 0 Direction Control #2: Direction control for the buffer between the MD[15:8] and

SD[15:8] data buses.

3.1.1.5 Bus Arbitration Interface Signals

AENS8# 55 I Address Enable 8-Bit: The 82C547 SYSC monitors this signal to decode 8-bit
) DMA cycles.

AENI16# 54 I Address Enable 16-Bit: The 82C547 SYSC monitors this signal to decode 16-bit
DMA cycles.

RFSH# 29 I Refresh: This signal is used by the ATC to distinguish AT refresh cycles and DMA
or master cycles.

BOFF# 49 I Back-off: This signal indicates that an inquire cycle is in progress.

LREQ# 52 I Local Bus Master Request: Local bus master cycle request from a bus master on
the local bus.

HLDAI1 53 I AT DMA or Master Hold Acknowledge: Indicates a hold acknowledge in

response to a DMA or master hold request.

3.1.1.6 AT Bus Interface Signals

XA0 2 j7(e) System Address XA0: This signal is an output except during master or 8-bit DMA
cycles when it serves as an input.

XAl 3 /O System Address XA1: This signal is an output except during master or DMA cycles
when it serves as an input.

CHRDY 18 j7/e) Channel Ready: This is normally an input from the AT bus which is pulled low (not
ready) by a slow memory or I/O device to lengthen memory or I/O cycles. Any slow
device using this line should drive it low immediately upon detecting its valid
address and a read/write command. This pin becomes an output when AT DMA or a
master accesses local memory or a local I/O device, and will be driven low until
LRDY# is received. This is a Schmitt-trigger input pin.

OWS# S 17 I Zero Wait State: This input is from the AT bus and is a Schmitt-trigger input pin.

I016# 20 /O 16-bit I/O Slave: AT bus signal to indicate a 16-bit I/O slave is responding. This is a
Schmitt-trigger input pin.

M16# 19 /0 16-bit Memory Slave: An AT bus signal which indicates that a 16-bit memory
slave is responding. M 16# is normally an input, however, it becomes an output when
a master accesses local memory. This is a Schmitt-trigger input pin.

IORD# 27 7o) AT I/O Read: Normally an output, this pin becomes an input during master and
DMA cycles.

IOWR# 28 /O AT I/O Write: Normally an output, this pin becomes an input during master and
DMA cycles. )

MRD# 24 /0 AT Memory Read: Normally an output, this pin becomes an input during master
and DMA cycles.
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S82C546 ATC Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type Signal Description
MWR# 25 /O AT Memory Write: Normally an output, this pin becomes an input during master
and DMA cycles.
ALE 30 0] Address Latch Enable: ALE indicates the start of an AT cycle and is externally
buffered before connection to the AT bus. It is high during non-CPU cycles.
SBHE# 1 1] System Byte High Enable: Indicates a transfer on the upper bytes of the AT data

bus SD[15:8]. Normally an output, this pin becomes an input during master cycles.

w

3.1.1.7 Miscellaneous Interface Signal

KBDCS# 208 (6] Keyboard Controller Chip Select: The 82C547 SYSC decodes accesses to the
keyboard controller and issues this chip select signal when necessary.

INTA# 51 0] Interrupt Acknowledge: This signal goes to the 82C206 IPC to indicate that the
processor is executing an interrupt acknowledge cycle.

DWE# 34 1 DRAM Write Enable: Used to enable the memory parity bits, MP[7:0].

LMEM# 31 I Local Memory Accessed Indication: This signal is used for two purposes. The first

is for generating M16# during AT master cycles. Secondly, this serves as a local
device indication during local bus master cycles.

P6X#/LMCS# 50 I Port 6Xh Address Decode: This signal is asserted on all memory accesses below
IMB.
Port 6Xh is decoded as follows:
All5:71=0
Al6:5] =1
A[4:3] =0

Others bits = don't care.

3.1.1.8 Power and Ground Pins

GND 15, 38, 60, I Ground Connection
69, 87, 96,
105, 119,
142, 156,
164, 174,
192, 200

VCC 10, 26,43, I Power Connection: +5.0V

130, 147,

165, 183,
201

VCC3 61,78,97, 1 Power Connection: +3.3V
114
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3.1.2  82C547 SYSC Signal Descriptions

Pin Signal
Signal Name No. Type Signal Description

3.1.2.1 Clock and Reset Interface Signals

PWRGD 4 I Power Good: This input reflects the “wired-OR?” status of the external reset switch
and Power Good status from power supply.

CPURST 49 o CPU Reset: When active (high), this signal resets the CPU. CPURST is active in

3B.3v) . response to PWRGD only and is guaranteed to be active for 1 ms such that CLK and
VCC are stable.

INIT 51 0] CPU Initialize: Emulated keyboard reset, /O Port 92h bit 0's low-to-high transition

or a Shutdown cycle will trigger INIT. INIT will be valid for a minimum of 16 CLKs
when active.

CLK 149 I Clock: This input is used as the master single frequency clock to the 82C547 SYSC.

ECLK 151 I Early Clock: This clock should be two to five ns earlier than CLK.

LCLK 159 /0 Local Bus Clock: This clock is used by local bus devices. Depending upon strap-
ping of the XD1 pin at power-on reset, this can be either an input or output. LCLK =
CLK/2.

0OSCI 160 I Oscillator Input: This 14.31818MHz oscillator input monitors the AT bus oscilla-

tor frequency. It provides the clock source for the OSC12 output. OSCI must be
externally buffered to provide adequate drive for the AT bus.

0OSC12 2 0o Oscillator divided by 12: OSCI is internally divided by 12 to provide this 1.19MHz
output for use in the PC/AT counter/timer subsystem in the 82C206 IPC.

3.1.2.2 Data Bus Interface Signals

A[26:24], 37:35, /o CPU Address Bus: Normally inputs, these pins are driven out during DMA cycles
A[16:8] 26:21, to snoop the internal Pentium processor cache

3B.3Vv) 19:17

A[23:17], 34:31, I CPU Address Bus: Inputs only, these pins are not driven during DMA cycles.
A[7:3] 29:27,

(3.3V) 16:12

DRAM# 43 I DRAM Status: This is a status signal to indicate that CPU address lines A[31:27]

are all low. A single level of external decoding can be used if complete decoding is
required. DRAM# must be asserted to enable the DRAM and cache controllers.

BE[7:0]# 38:40, /O CPU Byte Enable Bits 7 through 0: These eight signals identify the byte(s)

(3.3V) 42:46 '| involved in a data transfer. They are inputs for CPU cycles and outputs for master
and DMA cycles.

M/IO# 57 I Memory/10: CPU memory or I/O access indication. This signal along with D/C#,

W/R#, and BE[7:0]# comprise the bus definition signals used to decode the type of
cycle in progress.

D/C# 56 I Data/Control: CPU data or control status. This signal along with M/IO#, W/R#, and
BE[7:0}# comprise the primary bus signals used to decode the type of cycle in
progress.
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82C547 SYSC Signal Descriptions (Cont.)

Pin Signal

Signal Name No. Type Signal Description

W/R# 9 I Write/Read: CPU write or read cycle status. This signal along with M/IO#, D/C¥#,
and BE[7:0]# comprise the primary bus signals used to decode the type of cycle in
progress.

ADS# 8 I Address Status: Input from the CPU to indicate valid address and bus cycle defini-

_ tion is present on the bus.

BRDY# 61 O Burst Ready: The CPU's burst ready input. Used by the chipset to terminate all

(3.3V) cycles on the bus.

NA# 54 0] Next Address: This signal is connected to the CPU's NA# pin to request pipelined

(B.3V) addressing for local memory cycles.

KEN#/ 67 0 Cache Enable and Local Memory: This pin is connected to the KEN# input of the

LMEM# Pentium processor and is used to determine whether the current cycle is cacheable.

3.3V) This signal is also the local memory access signal and indicates a local DRAM cycle
for the 82C546 ATC.

EADS#/WT# 55 (0] External Address Valid and Write Control: This output has two functions. It indi-
cates that a valid address has been driven onto the Pentium processor address bus by
an external device. This address will be used to perform an internal cache invalida-
tion cycle when the Pentium processor samples EADS# active. It is also used to con-
trol write-back or write-through policy for the primary cache during CPU cycles.

FERR# 52 I Floating Point Coprocessor Error: This input causes two operations to occur.
TRQ13# is triggered and IGERR# is enabled. An I/O write to Port FOh will set
IGERR# low when FERR# is low. :

HITM# 11 I Hit Internal Cache: Indicates that the CPU has had a hit on a modified line in its
internal cache during an inquire cycle. Used to prepare for write-back.

CACHE# 47 I Cacheable Cycle: Used to indicate a cacheable cycle. Indicates the CPU will be
doing a burst read or write.

A20M# 62 o CPU Gate A20 Control: This signal is derived from keyboard GATEA20 emula-

(3.3V) tion and Port 92h, bit 1.

IGERR# 53 (o] Ignore Coprocessor Error: Normally high, after FERR# goes low and an I/O write

(3.3V) to Port FOh, IGERR# will go low. When FERR# goes high, IGERR# is driven high.

IRQ13 7 0] Numeric Coprocessor Interrupt Request: An FERR# forces IRQ13 high and an

I/O write to FOh resets it low.

3.1.2.3 VL Bus Interface Signals

LA2 147 /0 Local Bus Address Line 2: Derived from the CPU byte enables BE[7:0]# and
driven out during CPU cycles. LA2 becomes an input during non-CPU cycles.
LBE[3:0]# 155:158 /0 Local Byte Enables 3 through 0: Derived from the CPU byte enables BE[7:0]# and

driven out during CPU cycles. Becomes an input during non-CPU cycles.
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82C547 SYSC Signal Descriptions (Cont.)

Signal Name

Pin
No.

Signal
Type

Signal Description

LADS#

5

/O

Local Bus Address Strobe: During CPU cycles when the 82C547 SYSC detects
that the current cycle is not accessing local memory (cache and DRAM), it will start
a local bus cycle by sending out LADS#. Two local cycles might be necessary when
the CPU accesses more than four bytes of data. During non-CPU cycles, the 82C547
SYSC monitors LADS# to respond to a local memory access request.

LRDY#

/O

Local Ready: The local bus cycle will be terminated by asserting LRDY# during a
CPU cycle. The 82C547 SYSC terminates local memory (primary cache, secondary
cache, and DRAM) requests by asserting LRDY# when other masters own the bus.

LM/IO#

152

/0

Local Memory/IO: Local memory or /O access indication. This signal along with
LD/C#, LW/R#, and LBE[3:0]# comprise the primary bus definition signals used to
decode the type of local cycle in progress. This pin is an output during CPU cycles
and an input during non-CPU cycles.

LD/C#

154

/0

Local Data/Control: Local data or control status. This signal along with LM/IO#,
LW/R#, and LBE[3:0]# comprise the primary bus signals used to decode the type of
local cycle in progress. This pin is an output during CPU cycles and an input during
non-CPU cycles.

LW/R#

/O

Local Write/Read: Local write or read cycle status. This signal along with LM/IO#,
LD/C#, and LBE[3:0]# comprise the primary bus signals used to decode the type of
local cycle in progress. This pin is an output during CPU cycles and an input during
non-CPU cycles.

3.1.2.4 Cache Interface Signals

ECDOE# 73 0] Even Bank Cache Output Enable: This external cache output enable strobe corre-

(3.3V) sponds to one bank of 64-bit data.

OCDOE# 74 0O 0Odd Bank Cache Output Enable: This external cache output enable strobe corre-

(3.3V) sponds to one bank of 64-bit data.

ECAWE# 69 0 Even Bank Cache Write Enable: This external cache write enable strobe corre-

(3.3V) sponds to one bank of 64-bit data.

OCAWEH# 71 0] Odd Bank Cache Write Enable: This external cache write enable strobe corre-

(3.3V) sponds to one bank of 64-bit data.

TAGWE# 85 O Tag RAM Write Enable: This control strobe is used to update the tag RAM with

3.3V) the valid tag of the accessed cache line during external cache read-miss cycles.

DIRTYWE# 86 0] Dirty RAM Write Enable: This control strobe is used to update the dirty bit RAM

(3.3V) when a cache write hit occurs. A cache write hit will set the dirty bit for the currently
accessed cache line.

TAG[7:0] 83:82, /0 Tag RAM Data Bits 7 through 0: Normally these bits are input signals, however,

(B.3V) 80:75 they become outputs whenever TAGWE# is activated to write new tags to the tag
RAM.

DIRTY 84 I Dirty Bit: This input signal represents the dirty bit of the tag RAM and is used to

indicate whether a corresponding cache line has been over-written.
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82C547 SYSC Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type Signal Description
ECA4 59 0 Even Cache Address 4: Connected to the cache SRAMSs address bit 4 of the even
(3.3V) bank.
0CA4 58 6] Odd Cache Address 4: Connected to the cache SRAMSs address bit 4 of the odd
(3.3V) bank.
HACALE 68 0 Cache Address Latch Enable: Used to latch the cache address into a transparent
(3.3V) latch.
BESL# 88 (0] Byte Enables Selected Low: Normally low, this signal is driven high during CPU
(3B.3V) write cycles and non-CPU cycles.

3.1.2.5 System DRAM Interface Signals

DWE# 95 0 DRAM Write Enable: This signal is typically buffered externally before connec-
tion to the WE# input of the DRAMs.
RAS[3:0]# 108:106, 0] Row Address Strobe Bits 3 through 0: Each RAS# signal corresponds to a unique
104 DRAM bank. These signals are typically not buffered externally before connection
to the RAS# input of the DRAMs.
CAS[7:0}# 105, O Column Address Strobe Bits 7 through 0: The CAS# outputs correspond to the
103:101, eight bytes for DRAM Banks 0 and 1. Each DRAM bank has a 64-bit data bus.
99:96 These signals are typically connected directly to the DRAMSs through a damping
resistor.
MA[10:0] 109, 0] Memory Address Bus Bits 10 through 0: This bus is the multiplexed row/column
111:120 address lines to the DRAM.
PERR 87 I Parity Error: This input signal from the 82C546 ATC is qualified by the internal
parity checking signal to generate an NMI if parity checking is enabled and a parity
€ITOor OCCUrs.

3.1.2.6 Bus Arbitration Interface Signals

HRQ 139 1 Hold Request: An input from the 82C206 IPC requesting a DMA or master cycle.

HOLD 65 o CPU Hold Request: This output signal is connected to the HOLD input of the CPU

3.3V) and is used to request that the CPU allow another bus master complete control of its
buses. In response to HOLD going active, the CPU will float most of its output and
I/O pins and then assert HLDA.

HLDA 66 I Hold Acknowledge: This input is connected to the CPU's HLDA line and indicates
when the CPU has relinquished bus control to a local bus master.

HLDA1 94 (0] Bus Master Request Acknowledge: This output is high for HRQ. HLDA1 indi-
cates a hold acknowledge in response to a DMA or master hold request.

AENS# 145 I 8-bit Address Enable: The 82C547 SYSC monitors this signal to decode 8-bit
DMA cycles. )

AENI16# 144 I 16-bit Address Enable: The 82C547 SYSC monitors this signal to decode 16-bit
DMA cycles. '
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82C547 SYSC Signal Descriptions (Cont.)

Pin Signal

Signal Name No. Type Signal Description

RFSH# 131 /O Refresh: Normally, this is an output to indicate AT refresh cycles, however, it
becomes an input signal during DMA or master cycles. The refresh interrupt request
comes from the 8254 (integrated within the 82C206 IPC) via the OUT1 pin. In a PC/
AT-compatible design, Timerl (8254) is programmed as a rate generator to produce
a 15 ps periodic signal used for interrupt requests for refresh cycles. If slow refresh
DRAMs are being used, this period may be programmed to 60 ps.

AHOLD 64 O CPU Address Hold: Used to tristate the CPU's address bus for internal cache

(3.3V) snooping.

BOFF# 63 0} CPU Back-off: Used to abort the current CPU cycle.

(3.3v)

LREQ# 3 I Local Bus Master Request: A local bus master cycle request from a bus master on
the local bus. LREQ# is asserted when the local bus master needs control of the local
bus.

LGNT# 134 0] Local Bus Master Grant: This signal indicates that the local bus master has control

: of the local bus.
REFREQ 133 I Refresh Request: A refresh request signal from the 82C206 IPC.

3.1.2.7 Data Buffer Interface Signals

MDHDOE# 93 0] Memory Data to Host Data Output Enable: This signal is asserted on CPU reads
from DRAM, reads from a local or AT bus slave, and INTA cycles. This signal is
also asserted on writes to the cache if there is a cache hit.

HDMDOE# 91 0] Host Data to Memory Data Output Enable: This signal is asserted on writes to

DRAM.
DLE# 92 ) Data Latch Enable: This signal is asserted on DRAM reads and writes.
3.1.2.8 Miscellaneous Interface Signals
NMI 72 0] Non-Maskable Interrupt: This signal is activated when a parity error from a local
(3.3V) memory read is detected or when the CHCK# signal from the AT bus is asserted
(and the corresponding control bit in Port B is also enabled).
TMRG2 141 0 Timer 2 Gate Control: This signal is used as the GATE2 input (for Counter2) into

the 8254 counter/timer logic of the 82C206 IPC. In PC/AT-compatible designs,
Counter?2 is used in tone generation for the speaker.

SPKD 137 0] Speaker Data: SPKD is a function of OUT2 and Port 61h, bit 1.

ouUT2 142 [ Timer 2 Output: This signal is used as the OUT2 input.

ASRTC 143 0 Real-time Clock (RTC) Address Strobe: This signal is asserted for accesses to the
RTC or CMOS RAM of the 82C206 IPC. It is connected to the AS input of the
82C206 IPC.

DMADS 146 I DMA Address Strobe: Used to latch XD[7:0] and convert to A[16:9] or A[15:8]

depending on the status of ADSTB8 and ADSTB16 signals from the 82C206 IPC.
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82C547 SYSC Signal Descriptions (Cont.)

Signal Name

Pin
No.

Signal
Type

Signal Description

CHCK#

138

I

AT Channel Check: An NMI will be generated if this signal is driven active and
NMI and CHCK# are enabled in the internal registers of the 82C547 SYSC.

XDIR#

136

()

XD Bus Direction Control: This signal is asserted when accessing I/O ports below
100h, INTA# cycles, and ROMCS# cycles.

P6XH#/LMCS#

Port 6Xh Address Decode and Lower Megabyte Chip Select: This signal is
asserted on all memory accesses below 1MB.

Port 6Xh Address is decoded as follows for /O cycles:
A[l5:7]=0,

Af6:5]1=1,

Af4:3]1=0,

Other bits = don't care.

XD[7:0]

122:129

/O

XD Data Bus bits 7 through 0: This bus serves several purposes. It is used for
internal register programming, DMA address latching, and as the refresh address
[9:2] during refresh cycles.

Power-on Reset strapping option:

XDO0 = High, MDHDOE# goes high at end of last T2

XD0 = Low, MDHDOE# goes high at beginning of last T2
XD1 = High, LCLK is output = CLK/2

XD1 =Low, LCLK is input to 82C547 SYSC

XD3 = High, fast VL bus clock disabled (40MHz)

XD3 =Low, fast VL bus clock enabled (50MHz)

XD4 = High, tag/dirty 5.0V devices

XD4 = Low, tag/dirty 3.3V devices

ROMCS#

BIOS ROM Chip Select: Goes active on both reads and writes to the ROM area to
support flash ROM support. Note that the ROM cycles will be treated as AT cycles.

IOWR#

AT VO Write: This signal is used to intercept commands to I/O Ports 60h and 64h
to emulate the keyboard controller, allowing the generation of the fast GATEA20
and fast INIT signals. )

3.1.2.9 Ground and Power Pins

GND 1, 10, 30, I Ground Connection
50, 60, 70,

90, 110,

130, 150
VCC 100, 121, I Power Connection: +5.0V

140, 148
VCC3 20, 41 I Power Connection: +3.3V
VCC3A 81 I Power Connection +3.3Vor +5.0V: Sets tag and dirty RAM device voltage types.

Attach to 3.3V for 3.3V tag/dirty RAM or attach to 5.0V for 5.0V tag/dirty RAM.

Python Chipset
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3.1.3  82C606A Signal Descriptions

Pin Signal
Signal Name No. Type | Signal Description

3.1.3.1 CPU Interface Signals

A[28:17], 24:22, /0 CPU Address Bus Bits 28 through 3: Normally inputs from the CPU, these pins
A[15:9], 19:17, are driven out during DMA and master cycles.
A[7:3] 14:12,9:1,

31:26

3.1.3.2 ISA/VL/Memory Bus Interface Signals

SA[15:9], 49:55, /o ISA System Address Bus Bits 15 through 9 and 7 through 2: These pins are nor-

SA[7:2] 56:60, 63 mally outputs and become inputs during DMA and master cycles. This bus carries a
portion of the ISA address bus needed to interface the 5.0 volt ISA bus to the 3.3 volt
CPU address bus.

SD[7:0] 75:82 /0 ISA System Data Bus Bits 7 through 0: Normally outputs, these pins become
inputs during DMA and master cycles. This bus carries the lower 8-bits of the ISA
data bus.

LA2 85 1/0 VL Address Bus Bit 2: This pin is normally an input and becomes an output during
DMA and master cycles.

LA[28:17] 33:39, I/O VL Address Bus Bits 28 through 17: These pins are normally outputs and become

42:44, 47, inputs during DMA and master cycles. This bus carries a portion of the VL address
48 bus needed to interface the 5.0 volt VL bus to the 3.3 volt CPU address bus.
MD({7:0] 74:72 I/0 Memory Data Bus Bits 7 through 0: These pins are inputs during ISA and VL bus
70:68, 65, write cycles and become outputs during ISA and VL bus read cycles.
64
XD([7:0] 95:92, Vo XD Bus Bits 7 through 0: This bus carries the DMA latched address and is used for
89:86 the refresh address bits [9:2] during refresh cycles.
HLDAL1 32 I AT DMA or Master Hold Acknowledge: Indicates a hold acknowledge in

response to a DMA or master hold request.

3.1.3.3 Buffer Control Interface Signals

AEN 96 R DMA Address Enable: This input indicates that a DMA or refresh cycle is taking
place and is used to tristate the 82C606A pins for the SD/XD internal logic.
CADIR# 99 I CPU Address Direction: This input is used to control the bidirectional data buffers

between the CPU address bus and the ISA/VL address buses. This input is high dur-
ing CPU cycles and goes low during master cycles.

CONF1/2# 100 I Configuration Select: This input is used to select whether the 82C606 operates in
the A or B configuration. Pulling this input high will cause the device to operate as

an 82C606A and tying this pin to ground will cause the device to operate as an
82C606B.

RFSH# 98 I Refresh: This input is used to tri-state out the ISA and VL address bus drivers dur-
ing refresh cycles. This signal is also used to drive XD[5:0] onto the SA[7:2] pins for
the current refresh address.
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82C606A Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type | Signal Description
SDEN# 83 I SD Bus Output Enable: This input is used to enable the buffer between the
MD([7:0] and SD(7:0] data buses.
SDIR1# 84 I Direction Control #1: This input is used to control the data path direction for the
buffer between the MD([7:0] and SD[7:0] data buses.
XDIR# - 97 I XD Bus Direction: This input signal is used to control the direction of the data

buffer between the XD{7:0] and SD[7:0] buses. The data direction is XD-to-SD
when the input is low and SD-to-XD when the input is high.

3.1.3.4 Ground and Power Pins

GND

10, 15, 20,

25,40, 46,

61, 66,71,
90

Ground Connection

VCC

41,45, 62,
67,91

Power Connection: +5.0V

VCC3

11, 16, 21

Power Connection: +3.3V

Python Chipset
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3.1.4  82C606B Signal Definitions

Pin Signal
Signal Name No. Type | Signal Description

3.1.4.1 CPU/Cache Interface Signals

BE[7:0]# 9:2 I CPU Byte Enable Bits 7 through 0: These inputs from the CPU are used to deter-
mine which cache byte or bytes are currently being read or written.

BESL# 34 I Byte Enable Select Low: This input from the SYSC is used to enable all cache
byte chip selects during cache read cycles. (Cache reads are performed eight bytes
at a time).

CACS[T7:0]# 23,22, o) Cache Chip Selects Bits 7 through 0: These outputs are derived from the CPU

19:17, byte enables for write cycles to the cache, and from the BESL# input for cache
14:12 read cycles.
A[31:29], Al6, 1,31, /O CPU Address Bus bits 31 through 29, 8, and 16: Normally inputs from the CPU,
A8, 30, 29, these pins are driven out during DMA and master cycles. A8 and A16 are used to
: 28 differentiate between 8- and 16-bit DMA and master cycles.

HACALE 24 I Cache Address Latch Enable: This input is used to latch the CPU byte enables to
generate the cache chip select outputs.

DIRTYO 26 (o) Dirty Bit Out: This 3.3V output signal represents the dirty bit of the tag RAM and
is used to indicate whether a corresponding cache line has been overwritten.

DIRTYOSV 44 (0] Dirty Bit Out 5.0V: This is a 5.0V version of the DIRTYO signal.

3.1.42 ISA/VL Bus Interface Signals

LA[31:29] 55:57 /O VL Address Bus Bits 31 through 29: These pins are normally outputs and
become inputs during DMA and master cycles. This bus carries a portion of the
VL address bus needed to interface the 5.0 volt VL bus to the 3.3 volt CPU address

bus.
MD(15:8] 74:72, Vo Memory Data Bus Bits 15 through 8: This is the data bus interface which is used
70:68, to generate the ISA SD data bus. Normally inputs, these pins become outputs dur-
65, 64 ing DMA and master cycles.
MEMR# 54 j7{e) ISA Memory Read: This signal is the ISA bus memory read attached to the ISA
bus. This pin becomes an input during master cycles.
MRD# 92 /o ISA Memory Read: This signal is the ISA bus memory read attached to the
82C546 ATC. This pin becomes an output during master cycles.
W/R# 35 I Write/Read: CPU write or read cycle status. Used to generate the DIRTYO and
DIRTYOS5V signals.
SA[7:3] 4751 (0] ISA System Address Bus Bits 7 through 3: These pins are normally outputs and

become inputs during DMA and master cycles. This bus carries a portion of the
ISA address bus needed to interface the 5.0V ISA bus to the 3.3V CPU address
bus.

SAS8 59 /o ISA System Address Bus Bit 8: This pin is normally an output and is an input
during master cycles. It is used to differentiate between 8- and 16-bit DMA cycles.

SA16 58 /0 ISA System Address Bus Bit 16: This pin is normally an output and is an input
during master cycles. It is used to differentiate between 8- and 16-bit DMA cycles.
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82C606B Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type | Signal Description
SD[15:8] 75:82 /o ISA System Data Bus Bits 15 through 8: This bus carries the 16-bit ISA data

bus. These pins are normally outputs and become inputs during DMA and master
cycles.

3.1.4.3 Buffer Control Interface Signals

AENS# . 60 I Address Enable 8: This input from the 82C206 IPC is used with the AEN16#
input to control the steering logic for the CA8/XA8 and CA16/XA16 signal pins.

AENI16# 63 I Address Enable 16: This input from the 82C206 IPC is used with the AENS8#
input to control the steering logic for the CA8/XA8 and CA16/XA16 signal pins.

SDEN# 83 I ISA Data Bus Enable: This input is used to enable the drivers for driving the ISA
data bus from the MD bus.

SDIR2# 84 I ISA Data Bus Direction Control #2: This bit is used to control the direction of
the most significant byte of the ISA data bus to or from the MD bus.

XA[7:3] 52,53, /0 XA Bus Interface Bits 7 through 3: These signals are outputs except during mas-

95:93 ter or DMA cycles when they serve as inputs.

XA8 86 /0 XA Bus Interface Bit-8: This bit is normally an output and becomes an input dur-
ing 16-bit DMA and master cycles.

XA1l6 87 /O XD Bus Interface Bit-16: This bit is normally an output and becomes an input

during 8-bit DMA and master cycles.

3.1.4.4 Miscellaneous Interface Signals

ADSTBS8 42 I Address Strobe 8: This input from the 82C206 IPC indicates that an 8-bit DMA
cycle is taking place.

ADSTBI16 43 I Address Strobe 16: This input from the 82C206 IPC indicates that a 16-bit DMA
cycle is taking place.

AEN 37 0 DMA Address Enable: This output indicates that a DMA or refresh cycle is tak-
ing place.

AEN# 89 (0] DMA Address Enable: This is an inverted version of AEN.

ACK# 88 @) DMA Acknowledge: This output goes low to indicate that an HLDA1 has been
received for a pending DMA cycle.

CADIR# 85 o) CPU Address Direction: This output is used to control the data buffers between
the CPU address bus and the ISA/VL address buses. This signal is high during
CPU cycles and low during master cycles.

CONF1/2# 100 I Configuration Select Pin: This input is used to select whether the 82C606 oper-
ates in the A or B configuration. Pulling this input high will cause the device to
operate as an 82C606A and tying this pin to ground will cause the device to oper-
ate as an 82C606B. -

DMADS 39 O DMA Address Strobe: Indicates that the 82C206 IPC has a DMA cycle in

progress.
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82C606B Signal Descriptions (Cont.)

Pin Signal
Signal Name No. Type | Signal Description
HLDAI 32 I Hold Acknowledge 1: Indicates that the 82C547 SYSC has received a hold
acknowledge in response to a DMA or master hold request.
INTRIN 96 I Interrupt In: This input is attached to the INTR pin of the 82C206 IPC.
INTROUT 27 O Interrupt Out: This output is connected to the INTR 3.3 volt input of the Pentium
CPU and does the 5 volt to 3.3 volt level translation.
LGNT# 99 I Local Bus Master Grant: This input is asserted when a local bus master needs
control of the local bus.
LREQ# 33 I Local Bus Master Request: This input is asserted when the local bus master gains
control of the local bus.
LW/R# 36 I Local Write/Read: Indicates the data direction for local bus cycles.
LRQATC# 97 (6] VL Local Request Latched: This output is the latched local bus request and is
asserted when the local bus master grant is received.
MASTER# 38 I Master Cycle in Progress: This input indicates that an ISA bus master has gained
control of the ISA bus.
RFSH# 98 I Refresh: When asserted, this input indicates that a refresh cycle is in progress.
3.1.4.5 Ground and Power Pins
GND 10, 15, I Ground Connection
20, 25,
40, 46,
61, 66,
71,90
VCC ' 41, 45, I Power Connection: +5.0V
62, 67,
91
VCC3 11, 16, I Power Connection: +3.3V
21
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4.0 Functional Description
A complete Pentium processor solution consists of:

¢ Python Chipset (82C546 ATC and 82C547 SYSC)
* 82C206 Integrated Peripherals Controller (IPC)

* 82606A or 82C606B Support Chips (eliminates eleven TTL
devices on motherboard)

The sub-sections that follow will give detailed operational
information on how these devices interact with each other and
the Pentium microprocessor.

4.1  Reset Logic

The PWRGD input to the 82C547 SYSC is used to generate
the CPU and the system reset (CPURST). PWRGD is a “cold
reset” which is generated when either PWRGD goes low (from
the power supply, indicating a low power condition) or the sys-
tem reset button is activated. When PWRGD is sensed active,
CPURST will go active and will remain active for at least 1ms
after PWRGD goes inactive. Please refer to Figure 4-1.

The INIT signal is used to initialize the Pentium CPU during
warm resets. INIT is generated for the following cases:

¢ When a shutdown condition is decoded from the CPU bus
definition signals, the 82C547 SYSC will assert INIT for 15
T-states.

¢ Keyboard reset to I/O Port 64h.
» Fast reset to /O Port 92h.

4.2  System Clocks

4.2.1 CPU and SYSC Clocks
The 82C547 SYSC uses two high frequency clock inputs, CLK
and ECLK.

The clock signals that go to the CPU and the SYSC CLK
inputs are required to be in the same phase and have minimum
skew between them. The skew between the SYSC CLK and
CPU clock must meet t100 timing requirement. The SYSC
CLK is a single-phase clock which is used to sample all host
CPU synchronous signals and for the 82C547's internal state
machines.

ECLK is used for generating some critical signals for the host
CPU and the cache/DRAM controller logic. ECLK is required
to be in the same phase as CLK but ahead of CLK. The delay
from ECLK to CLK must meet the delay timing of t101. Typi-
cally, one gate delay from ECLK to CLK meets the 82C547
CLK delay requirements. Figure 4-2 shows the typical CPU
and SYSC clock distribution circuit.

4.2.2 VL Bus Clocks

The 82C546 and 82C547 require LCLK for the VL bus inter-
face. The phase and frequency of LCLK to the chipset and the
VL bus connector is required to be the same and the allowable
skew between them must be within 2ns.

LCLK can be generated from the 82C547 or from an external
clock source. LCLK’s source and maximum speed is deter-
mined during the power-on reset (POR) sequence in the
82C547. Figure 4-4 gives the power-on reset and LCLK rela-
tionship.

When LCLK is generated from the 82C547 it will always be
one-half of the CLK frequency. Distribution for an internal
LCLK source is shown in Figure 4-3. For more than one VL
bus slot, an external LCLK source is recommended. The clock
distribution for such a method is shown in Figure 4-4.

Figure 4-1 Reset Timing
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Figure 4-2 CPU and SYSC Clock Distribution
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Figure 4-3 Clock Distribution Method for

Figure 4-4 Clock Distribution Method for
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Table 4-1 Power-On Reset and LCK Relationship
LCLK Buffer Direction
Power-on Status LCLK Source LCLK Frequency in the 82C547
XD1 High 82C547 CLK2 Output
Low External Required VL Bus Frequency Input
XD3 High 50MHz Disabled 40MHz Maximum
Low 50MHz Enabled 50MHz Maximum
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4.2.3 AT Bus Clocks The AT clock frequency is selected during the power-up reset
The 82C546 generates the AT bus clock (ATCLK) from an  sequence of the 82C546. This allows the system designer to
internal division of LCLK. The ATCLK frequency is program- tailor the AT bus clock frequency to support a wide range of
mable and can be set to any of the four clock division options. ~ system designs and performance platforms. Refer to Table 4-2

Table 4-2 Power-On Reset and LCLK to ATCLK Relationship

Power-On Status of
MP1 MPO LCKL Divisor LCLK Frequency (MHz) ATCLK Frequency (MHz)
0 0 LCLK/S 50 to 40 10to 8
0 1 LCLK/4 33 8.25
1 0 LCLK/3 25t020 8.33t06.6
1 1 LCLK/2 20to 16 10to 8

Python Chipset
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43  Cache Subsystem

The integrated cache controller, which uses a direct-mapped,
bank-interleaved scheme dramatically boosts the overall per-
formance of the local memory subsystem by caching writes as
well as reads (write-back modes). Cache memory can be con-
figured as one or two banks and sizes of 64KB, 128KB,
256KB, 512KB, 1MB, and 2MB are supported. Two program-
mable non-cacheable regions are provided. The cache control-
ler operates in non-pipeline or pipeline mode, with a fixed 32-
byte line size (optimized to match a Pentium processor burst
linefill) in order to simplify the motherboard’s design without
increasing cost or degrading system performance. The second-
ary cache operates independently and in addition to the CPU's
internal cache.

The 82C547’s cache controller has a built-in tag comparator
which improves system performance while reducing compo-
nent count on the system board. The controller features a 64-bit
wide data bus with 32-byte CPU burst support. The controller
supports cache sizes of 64KB, 128KB, 256KB, 512KB, IMB,
and 2MB. The schemes supported by the cache controller are:
write-back and direct-mapped. An optional write-through oper-
ation is also supported.

The cache controller uses a 32-byte secondary cache line size.
It supports read and write bursting in a 3-2-2-2 burst for cache
reads and a 4-2-2-2 burst for writes. The 8-bit tag has a “dirty”
bit option for the write-back cache. The cache controller uses
standard 3.3V SRAMs in single or dual banks with interleav-
ing for optimum cache performance.

The 82C547 SYSC has a strapping option through the VCC3A
pin (pin 81) which allows the selection of 3.3 or 5.0 volt tag
and dirty RAMs. Connecting the VCC3A pin to the 3.3V
power plane allows the u