Am386™'SX

High-Performance, 32-Bit Microprocessor

with 16-Bit Data Bus
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Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Compatible with 3865X systems and software
B 20-MHz operating speed

B Pin-for-pin replacement of the Intel i386SX

[ |

Supports 387SX-compatible math
coprocessors

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

B 24-bit address bus, 16-bit data bus
B Advanced 0.8 micron CMOS technology

GENERAL DESCRIPTION

The Am386SX microprocessor is a compatible imple-
mentation of the Intel i386SX. It is engineered to meet
strict requirements for compatibility. It is compatible with
hardware designed for 386SX systems and is, in fact, a
pin-for-pin replacement of the Intel i386SX. It is also
compatible with operating systems written for the 386
and the wide variety of commercially available software
applications.

The Am386SX microprocessor is a 32-bit CPU with a
16-bit external data bus, and a 24-bit external address

bus. It provides the performance and compatibility
benefits of the 386 architecture with the cost savings as-
sociated with 16-bit hardware.

The device is manufactured using the AMD® advanced
0.8 micron CMOS process. It is packaged in a 100-pin
plastic quad flat pack (PQFP). This package may be
shipped in an optional protective ring for better lead
protection during manufacturing.
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CONNECTION DIAGRAM
Top View
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Pin 1 is marked for orientation.
*Float feature will be available in future revisions.
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PIN DESIGNATIONS (Sorted by Pin Name)

Address Data Control NC Vee Vas
Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin No. | Pin No. | Pin No.
Al 18 Do 1 ADS 16 20 8 2
A2 51 D1 100 BHE 19 27 9 5
A3 52 D2 99 BLE 17 29 10 11
2; 22 D3 96 g‘dﬁ;’ 51*; 30 21 12
D4 95 3
W el amdidest O do el bR
- o D6 o3 ERAOR 36 4 | a2 | 22
ﬁg :g D7 92 ELE A 2: 45 48 as
A10 60 D8 20 HOLD 4 46 57 41
Al1 61 g?o gg INTR % 47 89 49
A12 62 D11 87 LOCK 26 71 50
A13 64 D12 86 M/E 23 84 63
A14 65 NA 6 91 67
A15 66 D13 83 NMI 38 97 68
A16 70 ko Se PEREQ a7 77
A17 72 g ot READY 7 78
A18 4] RESET a3 85
A19 74 WAR 25 98
A20 75
A21 76
A22 79
A23 80
PIN DESIGNATIONS (Sorted by Pin Number)
st Pin No. | Pin Name | Pin No. | Pin Name | Pin No. | Pin Name | PinNo. | Pin Name | Pin No. | Pin Name
1 Do 21 N'ss 41 Vig 61 A1 81 D15
2 Nas 22 Vss 42 N& 62 A12 82 D14
3 HLDA 23 M0 43 NC 63 Vs 83 D13
4 HOLD 24 D/C 44 NC 64 A13 84 Vic
5 e 25 WR 45 NC 65 Al4 85 Ves
6 NA 26 LOCK 46 NC 66 Al5 86 D12
7 READY 27 NC 47 NC 67 Vs 87 D11
8 Ve 28 HET 48 Vo 68 ks 88 D10
9 Vee 29 NC 49 Vs 69 Vo 89 D9
10 Ve 30 NC 50 Vea 70 A16 90 D8
1 Vss 31 NC 51 A2 7 Vee 91 Vee
12 N 32 Vea 52 A3 72 A17 92 D7
13 Vss 33 RESET 53 A4 73 A18 93 DB
14 Vi 34 BUSY 54 A5 74 A19 94 D5
15 CLK2 35 Vss 55 A6 75 A20 95 D4
16 ADS 36 ERROR 56 A7 76 A21 96 D3
17 BLE 37 PEREQ 57 Via 77 Vi 97 Vs
" 18 Al 38 NMI 58 A8 78 Via 98 Vis
19 BHE 39 Vee 59 A9 79 A22 99 D2
20 NC 40 INTR 60 A10 80 A23 100 D1

*Float feature will be available in future revisions.

Am386SX Microprocessor




n AMD
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*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  80386SX —20

Valid Combinations

—20

-16*
NG 80386SX ~ooF

~16F*

*Contact AMD for 16 MHz availability.

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

—20=20 MHz
-16=16 MHz"

a. DEVICE NUMBER/DESCRIPTION
803865SX
Am386SX High-Performance, 32-Bit
Microprocessor with 16-Bit Data Bus

c. PACKAGE TYPE
NG = 100-Pin Plastic Quad Flat Pack (PQ100, PQB100)

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations and to check on newly
released combinations.

Am386SX Microprocessor 5
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PIN DESCRIPTION

A23-A1
Address Bus (Outputs)

Outputs physical memory or port I/0O addresses.

ADS
Address Status ( Active Low; Output)

Indicates that a valid bus cycle definition and address
(W/R, D/C, M/IO, BHE, BLE, and A23-A1) are being
driven at the Am386SX microprocessor pins.

BHE, BLE

Byte Enables (Active Low; Outputs)

Indicate which data bytes of the data bus take part
in a bus cycle.

BUSY
Busy (Active Low; Input)

Signals a busy condition from a processor extension.
CLK2
CLK2 (Input)

Provides the fundamental timing for the Am386SX
microprocessor.

D15-D0
Data Bus (Inputs/Outputs)

Inputs data during memory, /O, and interrupt
acknowledge read cycles; outputs data during memory
and I/O write cycles.

D/C
Data/Control (Qutput)

Abus cycle definition pin that distinguishes data cycles,
either memory or /O, from control cycles which are:
interrupt acknowledge, halt, and code fetch.

ERROR

Error (Active Low; Input)

Signals an error condition from a processor extension.
FLT*

Float (Active Low; Input)

An input which forces all bi-directional and output
signals, including HLDA, to the three-state condition.

HLDA
Bus Hold Acknowledge (Active High; Output)

Output indicates that the Am386SX microprocessor has
surrendered control of its logical bus to another bus
master.

*Float feature will be available in future revisions.

HOLD
Bus Hold Request (Active High; Input)

Input allows another bus masterto request control of the
local bus.

INTR
Interrupt Request (Active High; Input)

A maskable input that signals the Am386SX micropro-
cessor to suspend execution of the current program
and execute an interrupt acknowledge function.

LOCK
Bus Lock (Active Low; Output)

A bus cycle definition pin that indicates that other
system bus masters are not to gain control of the system
bus while it is active.

M0
Memory/10 (Output)

A bus cycle definition pin that distinguishes memory
cycles from input/output cycles.

NA
Next Address (Active Low; Input)
Used to request address pipelining.

NC

No Connect

Should always be left unconnected. Connection of aNC
pin may cause the processor to malfunction, or be in-
compatible with future steppings of the Am386SX
microprocessor.

NMI

Non-Maskable Interrupt Request

(Actve High; Input)

A non-maskable input that signals the Am386SX micro-
processor to suspend execution of the current program
and execute an interrupt acknowledge function.

PEREQ
Processor Extension Request (Active High; Input)

Indicates that the processor has data to be transferred
by the Am386SX microprocessor.

READY
Bus Ready (Active Low; Input)

Terminates the bus cycle.

6 Am386SX Microprocessor
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RESET
Reset (Active High; input)

Suspends any operation in progress and places the
Am386SX microprocessor in a known reset state.

Ve
System Power (Active High; Input)

Provides the +5 V nominal DC supply input.

Vss
System Ground (Input)

Provides the 0 V connection from which all inputs and
outputs are measured.

W/R
Write/Read (Output)

A bus cycle definition pin that distinguishes write cycles
from read cycles.

Am386SX Microprocessor
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ABSOLUTE MAXIMUM RATINGS

Ambient Temperature under bias . .... —-651t0 110°C
Storage Temperature .............. —65to 150°C

Stresses above those listed may cause permanent
damage to the device. Exposure to absolute maximum
rating conditions for extended periods of time may affect
device reliability.

OPERATING RANGES

Supply Voltage with respectto Vss ... -0.5V10 6.5V
Voltage onotherpins . ....... -0.5Vto (Ve +0.5)V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges
Vee =5V £10%; Tease =0°C to 100°C

Symbol | Parameter Description Notes Min Max Unit
Vi Input Low Voltage -0.3 +0.8 Vv
Vi Input High Voltage 2.0 Vee+0.3 v
Vie CLK2 Input Low Voltage -0.3 +0.8 \Y
Vine CLK2 Input High Voltage Vec—0.8 Vec+0.3 \Y
Voo Output Low Voltage

lo. = 4 mA: A23-A1, D15-D0 0.45 v
lo. = 5 mA: BHE, BLE, W/R, 0.45 v
D/C, M0, LOCK,
ADS, HLDA
Vou Output High Voltage
low = 1.0mA: A23-A1, D15-D0 24 '
loy = 0.2mA: A23-A1, D15-D0 Vec—0.5 v
low = 0.9 mA: BHE, BLE, W/R, 2.4 v
D/G, M/10, LOCK,
ADS, HLDA
low = 0.18 mA: BHE, BLE W/R, Vee —0.5
D/C, M/10, LOCK,
ADS, HLDA
Iy Input Leakage Current 0V=Vis Ve +15 pA
(for all p_l_lE except PEREQ,
BUSY, FLT*, and ERROR)
[ Input Leakage Current V=24V (1) 200 HA
(PEREQ pin)
he Input Leakage Current V=045V (2) —400 RA
(BUSY, ERROR, and FLT* pins)
lo Output Leakage Current 0.45 V < Voyr £ Ve #15 pA
lec Supply Current
CLK2 = 32 MHz: with —16** lec Typ = 175 mA (3) 275 mA
CLK2 = 40 MHz: with —20 lec Typ = 200 mA (3) 305 mA
Cw Input Capacitance Fc = 1 MHz (4) 10 pF
Cour Output or /O Capacitance Fc = 1 MHz (4) 12 pF
Cewx CLK2 Capacitance Fe = 1 MHz (4) 20 pF

Notes: Tested at the minimum operating frequency of the part.
*Float feature will be available in future revisions.
**Contact AMD for 16 MHz availability.

pull-up resistor.

1. PEREQ input has an internal pull-down resistor.
2. BUSY, FLT*, and ERROR inputs each have an internal

3. lec Max measurement at worst case frequency, Ve, and temp-

erature, outputs unloaded.

4. Not 100% tested.

8 Am386SX Microprocessor
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SWITCHING CHARACTERISTICS

The switching characteristics given consist of output de-
lays, input setup requirements, and input hold require-
ments. All switching characteristics are relative to the
CLK2 rising edge crossing the 2.0 V level.

Switching characteristic measurement is defined by
Figure 1. Inputs must be driven to the voltage levels
indicated by Figure 1 when switching characteristics are
measured. Output delays are specified with minimum
and maximum limits measured, as shown. The mini-
mum delay times are hold times provided to external
circuitry. Input setup and hold times are specified as

minimums, defining the smallest acceptable sampling
window. Within the sampling window, a synchronous
input signal must be stable for correct operation.

Outputs NA, W/R, D/C, MiO, TOCK, BHE, BLE,
A23-A1, and HLDA only change at the beginning of
phase one. D15-D0 (write cycles) only change at the
beginning of phase two. The READY, HOLD, BUSY,
ERROR, PEREQ, FLT*, and D15-D0 (read cycles)
inputs are sampled at the beginning of phase one. The
NA, INTR, and NMI inputs are sampled at the beginning
of phase two.

Tx

ok [ 1\7%%1_

Max

Outputs
(A23-A1, BHE, BLE, Valid
ADS, M0, DIT, Output n

1.5V o,

Valid
tput n+1

W/R, LOCK, HLDA)

Qutputs
(D15-D0)

Valid
Output n

Valid
tput n+1

3.0V
» o Inputs
(NA, INTR, NMI)
oV

Inputs
(READY, HOLD,
FLT*, ERROR, BUSY, |:
PEREQ, D15-D0)

Legend: A—Maximum Output Delay Characteristic
B—Minimum Output Delay Characteristic
C—Minimum Input Setup Characteristic
D— Minimum Input Hold Characteristic

3.0V

oV

15022B-030

Figure 1. Drive Levels and Measurement Points for Switching Characteristics

*Float feature will be available in future revisions.
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SWITCHING CHARACTERISTICS (continued)
Switching Characteristics at 20 MHz: V. =5 V+10%; Tease = 0°C to 100°C

Ref.
Symbol| Parameter Description Notes Figure Min Max Unit
Operating Frequency Half CLK2 freq. 2 20 MHz
1 CLK2 Period 2 25 250 ns
2a CLK2 High Time at2V (Note 3) 2 8 ns
2b CLK2 High Time at (Vec—0.8 V) (Note 3) 2 5 ns
3a CLK2 Low Time at2V (Note 3) 2 8 ns
3b CLK2 Low Time at0.8 V {(Note 3) 2 6 ns
4 CLK2 Fall Time (Voc—0.8 V) 10 0.8 V (Note 3) 2 8 ns
5 CLK2 Rise Time 0.8 V1o (Vec—0.8 V) (Note 3) 2 8 ns
6 A23-A1 Valid Delay C. = 120 pF (Note 4) 5 4 30 ns
7 A23-A1 Float Delay (Note 1) [ 4 32 ns
8 BHE, BLE, LOCK Valid Delay C, = 75pF (Note 4) 5 4 30 ns
9 BHE, BLE, LOCK Float Delay (Note 1) 6 4 32 ns
10a M/G, D/C Valid Delay C. = 75pF (Note 4) 5 4 28 ns
10b | W/R, ADS Valid Delay C. = 75pF (Note 4) 5 4 26 ns
11 W/R, MO, D/C, ADS Float Delay (Note 1) 6 6 30 ns
12 D15-D0 Write Data Valid Delay C. = 120 pF (Note 4) 5 4 38 ns
13 D15-D0 Write Data Float Delay (Note 1) 6 4 2T ns
14 HLDA Valid Delay C, = 75pF (Noted)| 5 4 28 ns
15 NA Setup Time 4 5 ns
16 NA Hold Time 4 12 ns
19 READY Setup Time 4 12 ns
20 READY Hold Time 4 4 ns
21 D15-D0 Read Data Setup Time 4 9 ns
22 D15-D0 Read Data Hold Time 4 6 ns
23 HOLD Setup Time 4 17 ns
24 HOLD Hold Time 4 5 ns
25 RESET Setup Time 7 12 ns
26 RESET Hold Time 7 4 ns
27 NMI, INTR Setup Time (Note 2) 4 16 ns
28 NMI, INTR Hold Time (Note 2) 4 16 ns
29 PEREQ, ERROR, BUSY, FLT* Setup Time (Note 2) 4 14 ns
30 PEREQ, ERROR, BUSY, FLT* Hold Time (Note 2) 4 5 ns

Notes: *Float feature will be available in future revisions.

1. Float condition occurs when maximum output current becomes less than | in magnitude. Float delay is not 100% tested.
2. These inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for testing purposes, to

assure recognition within a specific CLK2 period.
3. These are not tested. They are guaranteed by design characterization.

4. Tested with C, set at 50 pF and derated to support the indicated distributed capacitive load. See Figures 8-10 for the capacitive
derating curve.

10
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SWITCHING CHARACTERISTICS
Switching Characteristics at 16 MHz**: Vg, = 5 V£10%; Teaee = 0°C 10 100°C

Ref.
Symbol| Parameter Description Notes Figure Min Max Unit
Operating Frequency Half CLK2 freq. 2 16 MHz
1 CLK2 Period 2 31 250 ns
2a CLK2 High Time at2V (Note 3) 2 9 ns
2b CLK2 High Time at (Vee—0.8 V) (Note 3) 2 5 ns
3a CLK2 Low Time at2V (Note 3) 2 9 ns
3b CLK2 Low Time at0.8V (Note 3) 2 T ns
4 CLK2 Fall Time {(Veo—0.8 V) t0 0.8 V (Note 3) 2 8 ns
5 CLK2 Rise Time 0.8 Vto (Vec—0.8 V) (Note 3) 2 8 ns
6 A23-A1 Valid Delay C. = 120 pF (Note 4) B 4 36 ns
7 A23-A1 Float Delay (Note 1) 6 4 40 ns
8 BHE, BLE, LOCK Valid Delay C. = 75pF (Note 4) 5 4 36 ns
9 BHE, BLE, [OCK Float Delay (Note 1) 6 4 40 ns
10 W/R, M/IO, D/C, ADS Valid Delay C. = 75pF (Note 4) 5 4 33 ns
11 W/R, MO, D/C, ADS Float Delay (Note 1) 6 6 35 ns
12 D15-D0 Write Data Valid Delay C. = 120 pF (Note 4) 5 4 40 ns
13 D15-D0 Write Data Float Delay (Note 1) 6 4 35 ns
14 HLDA Valid Delay C. = 75 pF (Note 4) 5 4 33 ns
15 NA Setup Time 4 5 ns
16 NA Hold Time 4 21 ns
19 READY Setup Time 4 19 ns
20 READY Hold Time 4 4 ns
21 D15-D0 Read Data Setup Time 4 9 ns
22 D15-D0 Read Data Hold Time 4 6 ns
23 HOLD Setup Time 4 26 ns
24 HOLD Hold Time 4 5 ns
25 RESET Setup Time 7 13 ns
26 RESET Hold Time 7 4 ns
27 NMI, INTR Setup Time (Note 2) 4 16 ns
28 NMI, INTR Hold Time (Note 2) 4 16 ns
29 PEREQ, ERROR, BUSY, FLT* Setup Time (Note 2) 4 16 ns
30 PEREQ, ERROR, BUSY, FLT* Hold Time (Note 2) 4 5 ns

Notes: *Float feature will be available in future revisions.
**Contact AMD for 16 MHz availability.
1. Float condition occurs when maximum output current becomes less than I, in magnitude. Float delay is not 100% tested.

2. These inputs are allowed to be asynchronous to CLK2. The setup and hold specifications are given for testing purposes, to
assure recognition within a specific CLK2 period.

3. These are not tested. They are guaranteed by design characterization.

4. Tested with Cy set at 50 pF and derated to support the indicated distributed capacitive load. See Figures 8—10 for the capacitive
derating curve.

Am386SX Microprocessor 11
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Vee—0.8V A
CLK2 20V
0.8V
o t4

Figure 2. AC Test Waveform

15022B-031

Am386SX CPU Output O—AL

Co

Figure 3. AC Test Circuit

15022B-032
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SWITCHING WAVEFORMS

L] - 01 Tx 02 01 Tx

oukz [ _;{Zﬂ_;f_\_;/_\_;{(_\_;{f—

t21 122

D15-D0O
(Inputs)

BUSY, ERROR, l:
PEREQ, FLT*

=]
b=
e

127 L |

A
3

INTR, NMI [

*Float feature will be available in future revisions.

15022B-033
Figure 4. Input Setup and Hold Timing
02 01 Tx 02 01
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150228034

Figure 5. Output Valid Delay Timing

Am386SX Microprocessor 13



a AMD

SWITCHING WAVEFORMS (continued)
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62 ¢ 1 $ 2 91 $ 2
oue [ R e W,
£ Min Max ! Min Max
BE.ﬁE,[ B ) et L | [ e
LOCK (High 2)
11 t10 >
g Min Max Min Max
W’&Mﬂ[ S i ol e | o i
D/C, ADS (High 2)
i Min Max e Min Max
a1 [ [Emeag W TS TR et
sl (High Z)
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Figure 6. Output Float Delay and HLDA Valid Delay Timing
o RESET Initialization Sequence 2k
a2 or o1 62 or o1 o 2 o1
CLK2
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RESET [ N
125
15022B-036

Figure 7. RESET Setup and Hold Timing and Internal Phase
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Figure 10. Typical Output Rise Time Versus Load
Capacitance at Maximum Operating Temperature
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PHYSICAL DIMENSIONS
For reference only. BSC is an ANSI standard for Basic Space Centering.
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PQ100
(measured in inches)

0.747 0.877 0.897

0.753 0.883 0.903

26« » 50

H]dl 00 = |
i:'o ;:WHH@EEEWHHHHHHWXEL; .

—-| I-— .025 REF

— NI

S
_ 0.60 ] |
3 REF 9 0.020
0.040
SIDE VIEW

AMD is a registered trademark of Advanced Micro Devices, Incorporated.
Ama386 is a trademark of Advanced Micro Devices, Incorporated,

Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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49- 75 10—13
282F

GERMANY,
Bad Homburg .............. ....(49) 6172-24061
MUNENBIN L sivinen iy s s prsaib s st vt v (089) 4114-0
B (089) 406490
.......... 523883
HONG KONG, .......coeevvenenees 852) 865-4525
Wanchai 852) 865-1147
67955AMDAPHX
TALY, Milan.....os... 02) 3390541
...(02) 3533241
(02) 3498000
843-315286

JAPAN,

Atsugl Ll ..(0462) 29-8460
0462) 29-8458
Kanagawa .........coeunnes (0462) 47-2911
0462) 47-1729
MR o ciccins s eieiigqasns S {03 3346-7550
FAX . ...{03) 3342-5196
TEX - J24064AMDTKOJ
Onaka.. o i TEL ..(06) 243-3250

..(06) 243-3253

International (Commued}
KOREA, Seoul .. sis L

LATIN AMERICA,
Ft. Lauderdale .............

.....(82) 2-784-7598
-.(82) 2-784-8014

...(305) 484-8600
305) 486-9736

FAX......

TLX .. ..5109554261 AMDFTL
NORWAY, Hovik .............. TEL .. ....(03) 010156
...(02) 591959
..... 79079
SINGAPORE.. ... 5-3481188
-....65-3480161
...55650 AMDMMI
SWEDEN,

Stockholth ........cconeeee - EDB 733 03 50
(Sundbyberg) 733 22 85

AN AN s s

... 11602
J 27213393

FAX 886) 2-7723422
TLX B886-2-7122066
UNITED KENGDOM
Manchester area ......... TEL .. 0925) 828008
(Warrington) _l;,ﬁ))(( S 0925 851219
London area ................ TEL .. 0453 740440
(Woking) FAX -(0483) 756196
TEX .. 851-859103

North American Representahves_
CANADA

Burnaby, B.C. - DAVETEK MARKETING ........... (604) 430-3680
Calgary, Alberta - DAVETEK MARKETING .......(403) 291-4984
Kanata, Ontario - VITEL ELECTRONICS. ...........(613) 5§92-0060
Mississauga, Ontario - VITEL ELECTRONICS..(416) 676-9720
Lachine, Quebec - VITEL ELECTRONICS..........(5614) 636-5951

ILLINOIS

HEARTLAND TECH MKTG, INC .......ccccrunue (312) 577-9222
INDIANA

Huntington - ELECTRONIC MARKETING

GCONSULTANTS, ING..........iccoiniianiisminn (317) 921-3450

Indianapolis - ELECTRONIC MARKETING
CONSULTANTS, INC..
IOWA
LORENZ SALES .....
KANSAS

Merriam — LORENZ SALES

Wichita - LORENZ SALES......
KENTUCKY

ELECTRONIC MARKETING

CONSULTANTS, ING ... oieminiiniamniase (317) 921-3452
MICHIGAN

Birmingham - MIKE RAICK ASSOCIATES ...

Holland -~ COM-TEK SALES, INC ....

Novi - COM-TEK SALES, INC..........
MINNESOTA

Mel Foster Tech. Sales, Inc. ......
MISSOURI

s (317) 921-3450
..(319) 377-4666

(313) 644-5040
...(616) 392-7100
...(313) 344-1409

..(612) 941-9790

LORENZ SALES ....ccionmnismmssiananansissanssneassnines i (314 00 7-4568
NEBRASKA

LORENZ SALES ...(402) 475-4660
NEW ME
NE'I\;'HORSON DESERT STATES .. ...(505) 883-4343

East Syracuse — NYCOM, INC .. ...(315) 437-8343
Woodbury - COMPONENT
OHrI.:gNSULTANTS, NG srsnissitamaiaimsnimnsion (0161 AB428020

Centerville — DOLFUSS ROOT & CO ............ (513) 433-6776

Columbus — DOLFUSS ROOT & CO .. (614) 885-4844

Strongsville — DOLFUSS ROOT & CO ..........(216) 899-9370
OREGON

ELECTRA TECHNICAL SALES, INC ..
PENNSYLVANIA

RUSSELL F CLARK CO.,INC. .

..(503) 643-5074

...(412) 242-9500

PUERTO RIC

COMP FIEP ASSOC, INC .. ...(809) 746-6550
WASHINGTON

ELECTRA TECHNICAL SALES .. ...(206) 821-7442
WISCONSIN

HEARTLAND TECH MKTG, INC .. ...(414) 792-0920

Advanced Micro Devices reserves the right to make changes in its product without notice in order to improve design or performance characteristics. The performance
characteristics listed in this document are guaranteed by specific tests, guard banding, design and other practices common to the industry. For specific tesling details,
contact your local AMD sales representative. The company assumes no responsibility for the use of any circuits described herein.
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