Am386™SXL

High-Performance, Low-Power, 32-Bit
Microprocessor with 16-Bit Data Bus

'

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

m 25- and 20-MHz operating speeds

B True static design for long battery life in
portable PCs
—0 MHz (DC) minimum frequency
—Typical standby (DC) current < 0.08 mA
—Typical operating current < 165 mA at 20 MHz

—Wide range of chip set and BIOS support take
advantage of standby mode capabilities

H Lower heat dissipation facilitates elimination of
cooling fan in desktop PCs

m Compatible with 386SX systems and software
Pin-for-pin replacement of the Intel i3865X

B Supports 387SX-compatible math
coprocessors

® 100-pin PQFP package with optional protective
ring for better lead coplanarity

B Advanced 0.8 micron CMOS technology

GENERAL DESCRIPTION

The Am386SXL microprocessor is a high-speed, true
static implementation of the Intel i386SX. It is ideal for
both desktop and battery-powered notebook personal
computers. For notebooks, the Am386SXL micropro-
cessor’s true static design offers longer battery life with
low operating power consumption and standby mode.
At 20 MHz, this device offers a current which is
22% lower than the Intel i386SX. Standby mode allows
the Am386SXL microprocessor to be clocked down
to 0 MHz (DC) and retain full register contents. Typical
current in standby mode is reduced to less than
0.08 mA—nearly a 1000x reduction in power consump-
tion versus the Intel i386SX.

For desktop PCs, the Am386SXL microprocessor offers
a 25% increase in the maximum operating speed, from
20to 25 MHz. Also, this device offers lower heat dissipa-
tion, allowing system designers to remove or reduce the
size and cost of the cooling fan.

This device will be available in a standard 100-pin
plastic quad flat pack (PQFP). This package may be
shipped in an optional protective ring for better lead
protection during manufacturing.

Typical Icc
WOKB 250-
Am386SXL
5 200- i386SX
=3
=
£ 150+
mA
- 1004
g
E =
v ,
Better 0- B R bdie NA
Min. Freq. 20 MHz 25 MHz

Publication # 15574 Rev. A Amendment: /0
Issue Date: March 1991




u AMD

BLOCK DIAGRAM
: Segmaer;taﬂoln Unit Paging Unit Bus Control HOLD, INTR.
-Inpul <;—-:> Add Request NMI, ERROR,
Fece fadese Bus !32 > Adder s g PriorilizerH BUSY, RESET,
/ ; (32 P HLDA
Effective Address Bus / 3| Descriptor // Page a
T30 Registers Cache 8
Limit and Control & =
,j> Attribute D Attribute B
Protection i PLA PLA T
Test Unit = BAE
E 2 Address | 5 BHE, BLE,
F 3 2 % Q Driver A23-A1
3 £ §:> Pipelin MICDC,
Internal Gontrol Bus 2 e W/R, LOCK
kg y LUGK,
%h— E % Control ADS, NA,
: 2 MUX/ READY
Barrel o <
Shifter, p Esnds Instruction Prefetcher/ g;:gsrs [« D15-Do
Adder and — | iDacsds: Limit
Sequencing > Checker
Multiply | Status
Divide | Flags T Lok
R 8 o -Decode
Register F?OIUIJ K Ingructlon K g:::e
i ALU ueue ;
i Control 82 Bit
T }ALU Control Instruction Precode  Instruction Prefetch
y
Dedicated ALU Bus i
Taz2
16022B-001
LOGIC SYMBOL
2XClock ——» CLK2 o e
FLT" g—— Float
Data Bus ‘n D15-D0
PEREQ j[—— )
[ Math
<E A23-A1 ERROR l&——  Coprocessor
Control
Address Bus { BUSY je—— |
(G BLE, BHE XL
h Am386S NMI 3
Microprocessor
i WR RESET —— } Interrupt Control
+— DIC INTR [¢— )
Bus Cycle Definition {
«— Mo HLDA —» Bus
Arbitration
HOLD p——o Control
+—— LOC| S,
¢ ADS NA READY
ADS NA READY
Bus Cycle Control
*Float feature will be available in future revisions.
15022B-003

2 Am386SXL Microprocessor



AMD a

FUNCTIONAL DESCRIPTION
True Static Operation

The Am386SXL microprocessor incorporates a true
static design. Unlike dynamic circuit design, the
Am386SXL microprocessor eliminates the minimum
operating frequency restriction. It may be clocked from
its maximum speed of 25 MHz all the way down to 0 MHz
(DC). System designers can use this feature to design
battery-powered notebook PCs with long battery life.

Standby Mode

This true static design allows for a standby mode. At any
operating speed (25 to 0 MHz), the Am386SXL micro-
processor will retain its state (i.e., the contents of all
its registers). By shutting off the clock completely, the
device enters standby mode. Since power consumption
is proportional to clock frequency, operating power
consumption is reduced as the frequency is lowered.
In standby mode, typical current draw is reduced to
less than 0.08 mA at DC.

Not only does this feature improve battery life, but it also
simplifies the design of power-conscious notebook
computers in the following ways:

1. Eliminates the need for software in the 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
typical current at operating speeds.

400 -
350 +

300

250

mA 200

150 +

100

50 ~

—— Intel CHMOS il
—®&— Intel CHMOS IV
—&— Am386SXL CPU

Performance On Demand

The Am386SXL microprocessor retains its state at any
speed from 0 MHz (DC) to its maximum operating
speed. With this feature, system designers 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
interrupt, the system clock can be increased up to its
maximum speed. After a user-defined time-out period,
the systemcan be returnedto a low (or 0 MHz) operating
speed without losing its state. This design maximizes
battery life while achieving optimal performance.

Am386SXL Microprocessor 3
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PIN DESIGNATIONS (Sorted by Pin Name)

Address Data Control NC Vee Vss
Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin No. | Pin Ne. | Pin No.
A1 18 DO | ADS 16 20 8 2
A2 51 D1 100 BHE 19 27 9 5
A3 52 D2 99 BLE 17 29 10 11
Ad 53 D3 96 BUSY 34 30 21 12
A5 54 D4 95 CLK2 15 31 32 13
AB 55 D5 94 D/C 24 43 39 14
Qg gg D6 93 ERROR 36 44 42 22
D7 92 FLT" 28
A9 59 D8 90 HLDA 3 :2 gg i?
el i D9 89 e 4 47 69 | 49
At g2 | D0 8y . (L " i
A13 64 D11 87 b o 84 63
D12 86 WIG 23
Al4 65 g : NA 5 91 67
A15 66 o 83 NMI a8 97 68
e M Bk a1 PEREQ 37 77
A17 72 READY 7 78
A18 73 RESET a3 85
ﬁ; g ;g WAR 25 98
A21 76
A22 79
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PIN DESIGNATIONS (Sorted by Pin Number)
Pin No. | Pin Name | Pin No. | Pin Name | Pin No. | Pin Name | Pin No. | Pin Name | Pin No. | Pin Name
1 DO 21 Veo 41 Ves 61 Al1 81 D15
2 Vi 22 Vo 42 Via 62 A12 82 D14
3 HLDA 23 MO 43 NG 63 Vs 83 D13
4 HOLD 24 DT 44 NC 64 A13 84 Voo
5 Vs 25 WR 45 NC 65 Al4 85 Vss
8 NA 26 LOCK 48 NC 66 A15 86 D12
7 READY 27 NC 47 NC 67 Ves 87 D11
8 Voo 28 FLT* 48 Voo 68 Ves 88 D10
9 Vee 29 NC 49 Via 69 Veo 89 D9
10 Vi 30 NC 50 Vss 70 A16 90 D8
11 Vas 31 NC 51 A2 71 Vee 91 Ve
12 Ve 32 Veo 52 A3 72 A7 92 D7
13 Ves 33 RESET 53 A4 73 A18 93 D6
14 Vi 34 BUSY 54 A5 74 A19 94 D5
15 CLK2 35 Via 55 AB 75 A20 95 D4
16 ADS 36 ERROR 56 A7 76 A21 96 D3
17 BLE 37 PEREQ 57 Vio 77 Vis 97 Voo
18 A1 38 NMI 58 A8 78 Ves 98 Ves
19 BHE 39 Vis 59 A9 79 A22 99 D2
20 NC 40 INTR 60 A10 80 A23 100 D1

*Float feature will be available in future revisions.
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ORDERING INFORMATION

Standard Products

AMD® standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a. Device Number/Description

. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

o

NG 80386SXL -20

e. OPTIONAL PROCESSING
None = Trimmed and Formed PQFP in high-temp trays
F = Ringed PQFP in horizontal tubes
d. TEMPERATURE RANGE
Blank = Commercial (0 to +100°C)

b. SPEED OPTION

-25=25 MHz
-20=20 MHz
~16 =18 MHz*

a. DEVICE NUMBER/DESCRIPTION
80386SXL
Am386SXL High-Performance, Low-Power,
32-Bit Microprocessor with 16-Bit Data Bus
c. PACKAGE TYPE e

NG = 100-Pin Plastic Quad Flat Pack (PQ100, PQB100)

Valid Combinations Valid Combinations

_o5 Valid Combinations list configurations planned to
-20 be supported in volume for this device. Consult
—16* the local AMD sales office to confirm availability of

NG 80386SXL o5F specific valid combinations and to check on newly
& released combinations.
-20F
-16F*

*Contact AMD for 16 MHz availability.
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