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Features

* Two-Chip PC/AT Compatibie Chip Set for 80386DX Systems
Operating up to 40 MHz
AT40391B System and Cache Controller
AT40392 Data Buffer Controller
Two 160-Pin Quad Flatpacks
On-Chip Support for Direct-Mapped Write-Back Cache
0 Wait State Cache Read Hit and Programmable 0/1 Wait State

Cache Write Hit 80386DX

Two Programmable Non-Cacheable Regions
On-Chip Tag Comparator

Burst Line Fill During Cache Read Misses PCIAT

Page Mode Main Memory Operation with Programmable Wwalt States Chlp Set

Supporting Platiorm Memory Sizes up to 64 Mbytes

Support for 256K, 1-Mbit and 4-Mbit DRAMs

Low Power CAS# Before RAS#, Transparent DRAM Refresh

Low Power, Slow Refresh for Laptop PC Operation

Parity Generation and Detection

Support for Shadow RAM

Cacheable Video BIOS Option

8042 Emulation for Fast CPU Reset and Gated A20 Generation

ISA Bus Control with Programmable Clock

0 or 1 Walt State for 16-Bit ISA Bus Cycles

Support for 80387DX and 3167 Numeric Co-processors
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Description

The Atmel AT40391B/AT40392 chip set is a 100% IBM
PC/AT compatible chip set for 80386DX based systems operat-
ing up to 40 MHz. The high integration and an on-chip write-
back, direct-mapped cache controller design allows maximum
system performance. Together with a peripheral controller, such
as the AT40206 integrated peripheral controller, a very high
performance, yet low cost, 80386DX motherboard can be built
with a minimum number of components.

The AT40391B system controller performs the system control,
memory and cache control functions. The system control logic
consists of the following logic blocks: CPU control, AT bus
cycle control, numeric co-processor control, synchronous clock
circuitry and peripheral bus control. The memory and cache
controller functions consist of a write-back, direct-mapped
cache controller and a paged mode DRAM controller. The
AT40391B supports cache sizes up to 256 Kbytes (16-byte line
size), and platform memory sizes up to 64 Mbytes.

Functional Block Diagram

The AT40392 data buffer controller performs the data buffer
and co-processor interface functions. The data buffer logic per-
forms bus conversion logic for various 8-, 16- and 32-bit data
movements as required among the system buses. The other
functions of the AT40392 are co-processor interface, keyboard
controller decoding, reset and generation of various peripheral
clocks. .

Low cost systems are made possible through the support of
single ROM/EPROM BIOS configurations. The BIOS
ROM/EPROM can be either 8-bit or 16-bit, DRAM is located
on the system platform bus, thus reducing DRAM speed re-
quirements by at least 15 ns.

The AT40391B/AT40392 PC/AT chip set is compatible with
the AT40206 integrated peripheral controller and works with
BIOS from AMI, Phocnix, Award and Quadtel.
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AT40391B System and Cache Controller

¢ Programmable clock generators for the platform
and ISA buses

+ CPU and numeric co-processor reset control

Direct-mapped write-back cache controller

0 walt state cache read hit and programmable 0/1

The Atmel AT40391B is a highly integrated system and cache
controller for 25 MHz, 33 MHz and 40 MHz 80386DX PC/AT
systems. When combined with the AT40392 data buffer con-
troller and the AT40206 integrated peripheral controlier, a pow-
erful but low cost PC/AT can be built with minimal compo-

walt state cache write hit nents.
Two programmable non-cacheable regions The AT403%91B performs all the system control, memory con-
Cacheable video BIOS option trol, cache control, and bus arbitration functions for an

On-chip tag RAM comparator

Burst line fill during cache read misses

Programmable page mode DRAM controller for

256K, 1-Mbit, and 4-Mbit DRAMs for platform

memory sizes up to 64 Mbytes

+ Decoupled system platform and ISA bus DRAM
refresh

* Low power CAS# before RAS#, transparent
DRAM refresh

¢ Slow refresh option

¢ Shadow RAM support

e Programmable 0/1 wait state for ISA bus cycles

Pin Configuration

80386DX PC/AT system including the reset and power shut-
down functions and synchronous CPU and ISA bus clocks gen-
cration. The flexible memory controller supports system mem-
ory sizes up to 64 Mbytes with a wide range of DRAMs. The
direct-mapped write-back cache controller implements a high
performance cache system while requiring minimal external
components. The functions of the AT40391B are programmed
through twelve configuration registers.
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AT40392 Data Buffer Controller
The Atmel AT40392 is a highly integrated data buffer controller

¢ Data bus conversions

for 25 MHz, 33 MHz and 40 MHz 80386DX based PC/AT sys-
: IDS':AbIo‘J p:':ty g;neraﬂ?n Iand detection tems. Together with the AT40391B system and cache control-
b ; |’°°‘ h contro ler and the AT40206 integrated peripheral controller, alow cost
. P::Ie hergalcclock eneration yet powerful PC/AT can be built with minimal components.
+ Koyboard and reaktime clock chip select The AT40392 data buffer controller performs al of the data
o Speaker control buffering control required in a 386DX PC/AT system. Under
¢ PortB, 70H and NM! logic the control of the CPU and the AT40391B system and memory
. Nume’rlc co-processor interface controller, the AT40392 routes data to and from the FI?U bus,
o Keyboard reset and Gate A20 emutation logic MD bus, XD bus and the ISA bus, while also providing any

necessary data size conversions. The AT40392 also performs
high byte to low byte and low bytc to high byte swapping on the
ISA bus. For platform DRAM accesses, the AT40392 per-
forms parity error checking and generation.

Pin Configuration

GAAAAAAAAAASSSAKXXXXVXXXXNAGWIPNNNVOOOOG

N9876543210DDDEBDDDOCDODDOMSAINRPPPCSSSSN

D | TEND7654C3210 | RTNTERBEGCCGCD

RAN#C TET1QSUR /74
121 lano 129 S c2 3ITSR 221 GND |80
A2 1 mpo (X ] * Y a2 D31 (-Z8—
123 1upy * D30 |28
124 o2 D29 |21~
125 1 \ps D28 |18 -
A28 1 vDe D27 |12
A22 | uos D26 [-Z4—
128 fyne p2s 23—
A28 3 upy D24 |12
1% TenD D23 |2—
131 ype GND |2
132 Impe D22 |82
122 1 mpto D2t 88—
134 1 mp1t D20 81—
138 Impi2 D19 {-8—
&mge 315_55_
1371 mp1 17 |84
138 tmpis AT40392 Die |83
138 1 mpie D Buff D15 |82
40 lyee ata Buffer D14 |61
141 fmp17 Controll vee [
142 lupis ontrolier D13 28—
143 mp1s o128
144 1ynzo D1 22—
1458 Imp21 D10 |26
148 {MmpD22 Do |55
147 I Mmp23 o8 |34
148 | Mp24 o7 83—
149 1 mpes De |=2—
150 1 GND Ds |51
J5L 1 mp2e GND [-92—
152 mpz7 D4 42
153 1 mpze Ds’_u_
154 1ypze D2 4
155 | pmpao D1 46—
156 | ppat B " Do |48
-‘57—,5, MPo EE § MMA P R AA ouT2 —“—,g
yig | MP1 R AG YRIIEETP C LOIRSSEACM BP 08eX1 27
160 | NP2 DSFSTSTS500MMCW KM MMNFBTNEH IWHEUR oscx2

GND  GMWTATAPOTWRAWRYGDE!IVECTSHEINCO/LRSEBBBBG GND [

NPESS22KG1RDRDCDLNGCNSAHERSAK1RDRYQEEEEN

DI#WT#OD# AR N FRENSCHR PRSP #HAEAAKNOO1 23D

1]2[a]a]s[s[7]e[o[1]1]s]1]1]1[1]1[1]1]2]2[2]2|2|2|2}2|2[2]a]3]3|33]a|2| 3] 2|3|4

o|1(2|3]4|5|6|7[s|s[o]1[2]3}4|5|6]7|8[s|0]112|3|+|5]|6| 7| 8|90

9-6 AT40391B/392 s ——

B 1074177 0005721 2Ty mm




e A T403918B/392

Ordering Information

CPU Clock Power . .
(MHz2) Supply Ordering Code Package Operation Range

25 5V+5% AT40391B-25 160Q Commercial
AT40392-25 160Q {0°C to 70°C)
33 5V+5% AT40391B-33 160Q Commercial
AT40392-33 160Q (0°C to 70°C)
40 5V+5% AT40391B-40 160Q Commercial
AT40392-40 160Q {0°C to 70°C)

Package Type

160Q 180 Lead, Plastic Gull Wing Quad Flat Package (PQFP)
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