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™ Advanced
Am386™DXL anced
High-Performance, Low-Power, 32-Bit Microprocessor Devices

DISTINCTIVE CHARACTERISTICS
B |deal for portable PCs

—True static design for long battery life

—Typical standby lcc <0.08 mA at DC

—Typical operating lcc <275 mA at 33 MHz

—Lower power consumption than Intel 386DX or
Intel 386SX

—Small footprint 132-pin PQFP package*

—Wide range of chip sets and BIOS available to
support standby mode capabilities

—Performance on demand (0 to 40 MHz)

m |deal for desktop PCs

—40-, 33-, 25-, and 20-MHz operating speeds
—Lower heat dissipation facilitates fan reduction
or elimination for cost savings and size/noise

reduction
—Pin-for-pin replacement for Intel 386DX

m Compatible with 386DX systems and software

B Supports 387DX-compatible math
coprocessors

® AMD® advanced 0.8 micron CMOS technology

GENERAL DESCRIPTION

The Am386DXL microprocessor is a high-speed, true
static implementation of the Intel 386DX microproces-
sor. It is ideal for both desktop and battery-powered
portable personal computers. For desktop PCs, the
Am386DXL microprocessor offers a 21% increase in
the maximum operating speed from 33 to 40 MHz. Also,
this device offers lower heat dissipation, allowing sys-
tem designers to remove or reduce the size and cost of
the system cooling fan.

For portables, the Am386DXL microprocessor's true
static design offers longer battery life with low operating

power consumption and standby mode. At 33 MHz, this
device has 40% lower operating lcc than the Intel
386DX. Standby mode allows the Am386D XL micropro-
cessor to be clocked down to 0 MHz (DC) and retain full
register contents. In standby mode, typical current draw
is less than 0.08 mA, a nearly 1000x reduction in power
consumption versus the Intel 386DX or Intel 386SX.

Additionally, the Am386DXL microprocessor will be
available in a small footprint 132-pin plastic quad flat
pack (PQFP) package®*. This surface-mount package is
40% smaller than a PGA package, allowing smaller,
lower-cost board designs without the need for a socket.

Typical lcc
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INTRODUCTION

AMD is proud to provide the Am386DXL microprocessor at a time when the personal computer market requires
alternatives. Alternate source manufacturers traditionally increase availability, add features, and broaden the market.
AMD has focused significant engineering resources to bring you these benefits.

AMD’s track record with the 80286 shows that we were first to raise the performance of the 80286 from8 MHz to 10, 12,
and 16 MHz. We were first to offer new packaging technology with a smaller, lower cost PLCC. Today, over 90% of all
80286s sold use PLCC packaging. AMD is committed to similar advances with the Am386DXL microprocessor.

The Am386DXL microprocessor is more than just a re-creation of the Intel 386DX. Highly skilled engineers in our
Austin, Texas facility, added enhancements to the microprocessor through the use of our advanced 0.8 micron
CMOS technology. These enhancements include a true static design, a low cost small footprint PQFP package, and
an increase in the maximum operating speed to 40 MHz. The true static design allows for lower operating power
consumption, as well as standby mode for lower heat dissipation in desktop PCs and longer battery life in portables.

AMD engineered the Am386DXL microprocessor to insure compatibility with the installed base of hardware and soft-
ware for the 386-based personal computers. The Am386DXL microprocessor is your solution to meet the demand for
high-performance, 32-bit desktop and portable personal computers.

Am386DXL Microprocessor 3
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FUNCTIONAL DESCRIPTION

True Static Operation

The Am386DXL microprocessor incorporates a true
static design. Unlike dynamic circuit design, the
Am386DXL device eliminates the minimum operating
frequency restriction. It may be clocked from its maxi-
mum speed of 40 MHz all the way down to 0 MHz (DC).
System designers can use this feature to design true
32-bit battery-powered portable PCs with long battery
life.

Standby Mode

This true static design allows for a standby mode. At any
of its operating speeds (40 MHz to DC), the Am386DXL
microprocessor will retain its state (i.e., the contents of
all of its registers). By shutting off the clock completely,
the device enters standby mode. Since power con-
sumption is a function of clock frequency, operating
power consumption is reduced as the frequency is low-
ered. In standby mode, typical current draw is reduced
to less than 0.08 mA at DC.

Not only does this feature save battery life, but it also

simplifies the design of power-conscious notebook
computers in the following ways.

1. Eliminates the need for software in BIOS to save
and restore the contents of registers.

2. Allows simpler circuitry to control stopping of the
clock (since) the system does not need to know
what state the processor is in.

Lower Operating lcc

True static design also allows lower operating lcc when
operating at any speed. See the following graph for typi-
cal current at operating speeds.

Performance On Demand

The Am386DXL microprocessor retains its state at any
speed from 0 MHz (DC) to its maximum operating speed
(20, 25, 33, or 40 MHz). With this feature, system de-
signers may vary the operating speed of the system to
extend the battery life in portable systems.

For example, the system could operate at low speeds
during inactivity or polling operations. However, upon in-
terrupt, the system clock can be increased up to its
maximum speed. After a user-defined time-out period,
the system can be returned to a low (or 0 MHz) operating
speed without losing its state. This design maximizes
battery life while achieving optimal performance.

Typical Icc
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CONNECTION DIAGRAMS
132-Lead Ceramic Pin Grid Array (PGA) Package

Top Side View
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PGA Pin Designations (Functional Grouping)

Pin Pin Pin Pin | Pin Pin | Pin Pin |Pin Pin Pin  Pin
Name No. Name No. Name No. Name No. | Name No. Name No.
A2 C4 A24 L2 D6 Li4 D28 M6 | Vee Ci12 Vie F2
A3 A3 A25 K3 D7 Ki2 | D29 P4 D12 F3
A4 B3 A26 M1 D8  L13 D30 P3 G2 F14
A5 B2 A27  Ni D9 Ni14 | D3t M5 G3 J2
A6 C3 A28 L3 Dio Mi2 | DT A1 G12 J3
A7 C2 A29 M2 Di1 Ni3 | ERROR A8 G14 Ji2
A8 Ci A30 P1 D12 Ni2 | HLDA Mi4 L12 J13
A9 D3 A31 N2 D13 P13 | HOLD Di4 M3 M4
A10 D2 ADS E14 D14 P12 INTR B7 M7 M8
A1l D1 BEOC E12 D15 Mi1 | L[OCK c10 M13 M10
A12 E3 BET cC13 D16 Ni1 MO A2 N4 N3
A13 E2 BEZ Bi3 D17 Nio | NA D13 N7 P6
Al4 E1 BES A13 D18 P11 NMI B8 P2 P14
Al5  F1 BS16 Ci14 D19 Pio | PEREQ C8 P8 WR B0
Al6  Gi1 BUSY B¢ D20 M9 READY G13| Vs A2 NC A4
A17 H1 CLK2 F12 D21 N9 RESET €9 A6 B4
A18 H2 Do H12 D22 P9 Vee Al A9 B6
A19 H3 D1 H13 D23 N8 A5 Bi B12
A20 J1 D2 H14 D24 P7 A7 B5 (o]}
A21  Ki D3 J14 D25 N6 A10 Bi1 c7
A22 K2 D4 K14 D26 P5 A4 B14 E13
A23 L1 Ds K13 D27 Ns c5 ci1 F13
PGA Pin Designations (Sorted by Pin No.)

Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin
No. Name | No. Name | No. Name No. Name| No. Name| No. Name
Al Ve B9 BUSY | D3 A9 H1 Al7 | E18 D8 Nr Va
A2 Vg B10 WR P12 .. Voo H2 A18 | L14 Dse N8 D23
A3 A3 B11 Ve D13 NA H3 A19 | M1 A26 N9 D21
A4 NC B12 NC D14 HOLD Hi2 Do M2  A29 Ni0 D17
A5 Ve B13 BE2 E1 Al4 H13 D1 M3 Vg Ni11 D16
A6 Ves Bl4d Ve E2 A13 H14 D2 M4 Ve N12 D12
A7 Ve c1 A8 E3 Al2 Ji A20 | M5 D31 N13 D11
A8 ERROR| c2 A7 E12 BEo J2 Vas | M8 D28 Ni4 D9
T DS c3 A6 E13 " NC J3 Ves | M7 Vee P1  A30
A0 Voo c4 A2 E14 ADS JI12 - Nea |'MBY Vig P2 Ve
A1l DIC cs Vee F1 A15 J13 Ve M3 D20 P3 D30
A12 MO ce NC F2 Vss Ji4 D3 M10 Vg P4 D29
A13 BE3 c7 NC F3 Vss K1 A21 | M11 D15 P5 D26
Ald Vg cs PEREQ| F12 CLK2 K2 A22 | M12 D10 P6 Vs
Bl Va co RESET| F13 NC K3 A25 | M13 Ve P7 D24
B2 A5 c10 [OCK | F14 Vs Ki2 D7 Mi14 HLDA| P8 Ve
B3 A4 c11 Ves G1 A16 K13 D5 N1 A27 P9 D22
B4 NC C12 Ve G Ve K14 D4 N2 A3l P10 D19
B5 Vs ci3  BET G3 Vee L1 A23 | N3 Vg P11 D18
Bé NC C14 BS16 G12 Vee L2 A24 N4 Vee P12 D14
B7 INTR | D1 Al1 Gi13 READY| L3 A28 | N5 D27 P13 D13
B8  NMI D2 A10 G14 Ve L12 Ve | N6 D25 P14 Vg
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