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DISTINCTIVE CHARACTERISTICS 
• Binary Compatible with Large Software Base 
- MS-DOS, OS/2, Windows 
- UNIX, Windows NT 

• High Integration On-Chip 
- 8-Kbyte code and data cache 
- Paged, virtual memory management 

• Easy To Use 
- Built-in self test 
- Hardware debugging support 
- Extensive third-party software support 

• Standard 168-Pln PGA Package 
• IEEE 1149.1 Boundary Scan Compatlblllty on 

all versions 
• High-performance Design 
- Frequent instructions execute in one clock 

- 50-MHz clock frequencies 
- BO-Million bytes/second burst bus at 25 MHz 
- 0.7-micron CMOS process technology 
- Dynamic bus sizing for 8-. 16-, and 32-bit buses 

• Complete 32-blt Architecture 
- All registers 
- 8-, 16-, and 32-bit data types 

• Multiprocessor Support 
- Multiprocessor Instructions 
- Cache consistency 
- Support for second-level cache 

• Pin-for-Pin Replacement of the 1486DX 

GENERAL DESCRIPTION 
The Am486DX2 CPU offers the highest performance for 
DOS, OS/2, Windows, and UNIX applications. It is 100% 
binary compatible with the 386 architecture. One million 
plus transistors integrate cache memory, and memory 
management on-chip while retaining binary compatibility 
with previous members of the x86 architectural family. 
Frequently used instructions execute in one cycle, result­ 
ing in RISC performance levels. An 8-Kbyte unified code 
and data cache combine with an BO-Million bytes/second 
burst bus at 25 MHz to ensure high system throughput. 

New features enhance multiprocessing systems. New 
instructions speed manipulation of memory-based 

semaphores. On-chip hardware ensures cache consis­ 
tency and provides hooks for multilevel caches. 

The Am486DX2 microprocessor features boundary 
scan test signals. This provides additional testability 
features compatible with the IEEE Standard Test 
Access Port and Boundary Scan Architecture (IEEE 
Standard 1149.1 JTAG). 

The built-in self test extensively tests on-chip logic, cache 
memory, and the on-chip paging translation cache. 
Debug features include breakpoint traps on code execu­ 
tion and data accesses. 
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rl AMO PRELIMINARY 

Am486 CPU PIPELINED 32-BIT MICROARCHITECTURE 
BLOCK DIAGRAM 
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PRELIMINARY AMD ;ti 
CONNECTION DIAGRAMS 
Am486 CPU Pin Side View 

168-Pln PGA (Pin Grid Array) Package 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
A27 A26 A23 NC A14 Vss A12 Vss Vss Vss Vss Vss A10 Vss AS A4 ADS s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s 
A28 A25 VCQ Vss A18 VCQ A15 Vee Ve<; Ve<; Vee A11 A8 Vet:. A3 BLAST NC 

R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R 
A31 Vss A17 A19 A21 A24 A22 A20 A16 A13 A9 AS A7 A2 BREQ PLOCK PCHK a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
DO A29 A30 HLDA Vee Vss p 0 0 0 0 0 0 p 
D2 D1 DPO LOCK M/R5 W/R 

N 0 0 0 0 0 0 N 
Vss Vee D4 DIC Ve<; v« 

M 0 0 0 0 0 0 M 
Vss D6 D7 PWT Ve<; v« 

L 0 0 0 0 0 0 L 
Vss Ve<; D14 BEO Vee v; 

K 0 0 0 0 0 0 K 
Vee D5 D16 SE2 BET PCD 

J 0 0 0 0 0 0 J 
Vss D3 DP2 BADY Vee Vss 

H 0 0 0 0 0 0 H 
Vss Vee D12 NC Vee Vss 

G 0 0 0 0 0 0 G 
DP1 D8 D15 l<Efl ffi5? BE3 

F 0 0 0 0 0 0 F 
v.: Vee D10 HOLD Vee v .. 

E 0 0 0 0 0 0 E 
D9 D13 D17 A2oM BS8 BOFF 

D 0 0 0 0 0 0 D 
D11 D18 CLK Ve<; Vee D27 D26 D28 D30 NC UP NC NC ltRRFITJsR RESET BS16 

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
D19 D21 Vss Vss Vss D25 Vee D31 Vee NC Ve<; NC NC TMS NMI TOO EADS 

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B 
020 022 TCK D23 DP3 024 Vss 029 Vss NC Vss NC NC TDI IGNlifE INTR AHOLD 

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Notes: 17852A--002 
NC = Not connected. To guarantee functionality with future revisions, these pins must not be connected. 
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rl AMD PRELIMINARY 
CONNECTION DIAGRAMS 
Am486 CPU Top Side View 

168-Pln PGA (Pin Grid Array) Package 

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

AlIB A4 AG v .. A10 Vss v .. v .. Vss Vss A12 v .. A14 NC A23 A26 A27 
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 s 

NC ffiAS'i' A3 Voo AB A11 Voo Ve,; Ve,; Ve,; A15 Voo A18 v .. Voo A25 A28 
R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R 

PCR'K ]5(ocJ( BREQ A2 A7 AS A9 A13 A16 A20 A22 A24 A21 A19 A17 v; A31 
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 

Vss Voo HLDA A30 A29 DO 
p 0 0 0 0 0 0 p 

W/R Wlo ~ DPO 01 02 
N 0 0 0 0 0 0 N 

Vss Vee Die D4 Ve,; Vss 
M 0 0 0 0 0 0 M 

Vss Ve,; PWT 07 06 Vss 
L 0 0 0 0 0 0 L 

Vss Vee t!tli 014 Vee v .. 
K 0 0 0 0 0 0 K 

PCD BEf ~ D16 D5 Vee 
J 0 0 0 0 0 0 J 

Vss Vee Bi!fC>V DP2 03 v; 
H 0 0 0 0 0 0 H 

v .. Voo NC 012 Voo Vss 
G 0 0 0 0 0 0 G 
~ lffiV KtR 015 08 DP1 

F 0 0 0 0 0 0 F 
v ... Vee HOLD 010 Voe v .. 

E 0 0 0 0 0 0 E 
~ BS8 A2oM 017 013 09 

D 0 0 0 0 0 0 D 
trnl6 RESET~ 1tFfR NC NC OP NC 030 028 026 027 Voo Voe CLK 018 011 

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
~ TOO NMI TMS NC NC Vcc NC Vee D31 Voe D25 Vss Vss Vss D21 019 

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B 
AHOLD INTR TGFffit TOI NC NC v .. NC Vss 029 v.,. D24 DP3 023 TCK 022 020 

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A 

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

Notes: 17852A-003 
NC • Not connected. To guarantee functionality with future revisions, these pins must not be connected. 
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PRELIMINARY AMD~ 
Am486DX2 CPU PIN DESIGNATIONS (FUNCTIONAL GROUPING) 

AddreH Data Control Teat NC Vee v .. 
Pin I Pin Pin l Pin Pin I Pin Pin l Pin Pin Pin Pin Name No. Name No. Name No. Name No. No. No. No. 

A2 Q14 DO P1 A20M 015 TCK A3 A10 87 A7 
A3 R15 01 N2 Al5S' S17 TOI A14 A12 89 A9 
A4 S16 02 N1 AHOLD A17 TOO 816 A13 811 A11 
A5 Q12 03 H2 "EiEo K15 TMS 814 810 C4 83 
A6 S15 04 M3 ~ J16 812 C5 84 
A7 Q13 05 J2 ffl:2 J15 813 E2 85 
AB R13 06 L2 ~ F17 C10 E16 E1 
A9 Q11 07 L3 m:;wr R16 C12 G2 E17 
A10 S13 08 F2 BO"FF 017 C13 G16 G1 
A11 R12 09 01 S1fl5y H15 G15 H16 G17 
A12 57 010 E3 8REQ 015 R17 J1 H1 
A13 010 011 C1 ~ 016 S4 K2 H17 
A14 S5 012 G3 BS16 C17 K16 K1 
A15 R7 013 02 CLK C3 L16 K17 
A16 Q9 014 K3 ore- M15 M2 L1 
A17 03 015 F3 DPO N3 M16 L17 
A18 R5 016 J3 DP1 F1 P16 M1 
A19 Q4 017 03 DP2 H3 R3 M17 
A20 QB 018 C2 DP3 A5 RS P17 
A21 as 019 81 ~ 817 RB 02 
A22 Q7 020 A1 FEAR C14 R9 R4 
A23 S3 021 82 FLUSH C15 R10 S6 
A24 06 022 A2 HLDA P15 R11 S8 
A25 R2 023 A4 HOLD E15 R14 59 
A26 52 024 AS iGNNE A15 510 
A27 S1 025 86 INTR A16 S11 
A28 R1 026 C7 Rm F15 S12 
A29 P2 027 C6 [oci( N15 514 
A30 P3 028 ca M/iO N16 
A31 Q1 029 AS NMI 815 

030 C9 PCD J17 
031 88 ~ Q17 

PWT L15 
J5iJ5cR . 016 
RDY F16 
RESET C16 
~(1) C11 
W/P. N17 

Note: 
1. This pin was No-Connect on the Am486DX microprocessor. For compatibility with old designs it can still be left 

unconnected. 
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~ AMO PRELIMINARY 
LOGIC SYMBOL 

Clock CLK D31-DO Data Bus Address Mask A20M 

{ 
A31-A4 DP3-DPO 

} Data Parity 
A3-A2 ~ Address Bus 

~3-Stci 

IDffiy 
} Burst 

{ 
-ese BLAST Control 

Bus Cycle BS16 
Control Al5s 

REAl5v Am486 
CPU PWT } Page PCD Cacheability 

{ 
M/io 
DIC 

Bus Cycle wm 
Definition LOCi< KEN 

PLOCK FLUSH } c ach a Oontrol/ AHOLD Invalidation 
~ .... ,,. { INTR 

NMI 
RESET 

HOLD ~ TCK TDI 
BREQ HLDA IGNNE FERR TMS TDO 17852B-114 

Bus Arbitration Numeric Error 
Reporting 

IEEE Test 
Port Access 
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PRELIMINARY AMDrl 

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 the elements below. 

_A,_ 80486DX2 ~ 

Valid Combinations 

A 80486DX2 -50 

TEMPERATURE RANGE 
Blank - Commercial (T CASE - 0°C to +85°C) 

SPEED OPTION 
-50. 50 MHz 

DEVICE NUMBER/DESCRIPTION 
80486DX2 
Am486DX2 High-Performance, 32-Bit Microprocessor 

PACKAGE TYPE 
A a 168-Pin PGA (Pin Grid Array) 

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 
specfo valid combinations and to check on newly 
released combinations. 
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~ AMO PRELIMINARY 

PIN DESCRIPTIONS 
The following paragraphs define the pins (signals) of the 
Am486DX2 microprocessor. 

A31-A4/A3-2 
Address Lines (lnputs/Outputs)/(Outputs) 
Pins A31-A2, together with the byte enable pins 
BE3-BEO, c:onstiMe the address bus and define the 
physical area of memory or input/output space accessed. 
Address lines A31-A4 are used to drive addresses into 
the microprocessor to perform cache line invalidations. 
lrµrt signals must meet setup and hold times t.., and ta,. 
A31-A2 are not driven during bus or address hold. 

A20M 
Address Bit 20 Mask (Active Low; Input) 
When the address mask is asserted, the Am486DX2 
microprocessor masks physical adclmss bit 20 (~O) 
before performing a lookup to the internal cache or drMng 
a memory cycle on the bus. A20M emulates the address 
wraparound at 1 Mbyte, which occurs on the 8086. A20M 
is active Low and should be asserted only when the pro­ 
cessor is in Real Mode. This pin is asynchronous but 
should meet setup and hold times~ and ta, for recognition 
in any specific clock. For proper operation, A20M should 
be sampled High at the falling edge of RESET. 

~ 
Address Status (Active Low; Output) 
This pin is used to indicate that a valid bus cycle defini­ 
tion and address are available on the cycle definition 
lines and address bus. ADS is driven active in the same 
clock as the addresses are driven. ADS is active Low 
and is not driven during bus hold. 

AHOLD 
Address Hold (Active High; Input) 
An address hold request allows another bus master 
access to the Am486DX2 microprocessor's address bus 
for a cache invalidatlon cycle. The Am486DX2 micropro­ 
cessor stops driving its address bus in the clock follow­ 
ing AHOLD going active. Only the address bus is floated 
during address hold; the remainder of the bus remains 
active. AHOLD is active High and Is provided with a 
small internal pull-down resistor. For proper operation, 
AHOLD must meet setup and hold times t,. and t,e. 

BE3-BEO 
Byte Enables (Active Low; Outputs) 
The address bus byte-enable pins indicate active bytes 
during read and write cycles. During the first cycle of a 
cache fill, the external system should assume that all byte 
enables are active. BE3 applies to D31-D24, BE2 
applies to D23-016, BE1 applies to D15-D8, and BEO 
applies to D7-DO. BE3-BEO are active Low and are not 
driven during bus hold. 

BS8/BS16 
Bus Size 8 (Active Low: lnput)/Bus Size 16 (Active 
Low; Input) 
The bus sizing pins cause the Am486DX2 microproces­ 
sor to run mulpe bus cycles to complete a request from 
devices that cannot provide or accept 32 bits of data in a 
single cycle. The bus sizing pins are sampled every clock. 
The state of these pins in the clock before ready is used by 
the Am486DX2 microprocessorto determine the bus size. 
These signals are active Low and are provided with inter­ 
nal pull-up resistors. These inputs must satisfy setup and 
hold times t,. and t,. for proper operation. 

BLAST 
Burst Last (Active Low; Output) 
This pin indicates that the next time BROY is returned 
then the burst bus cycle is complete. BLAST is active for 
both burst and non-burst bus cycles. BLAST is active 
Low and is not driven during bus hold. 

eoJ:F 
Backoff (Active Low; Input) 
This input pin forces the Am486DX2 microprocessor to 
float Its bus in the next clock. The microprocessor floats 
all pins normally floated during bus hold, but HLDA is not 
asserted in response to BOFF. BOFF has higher priority 
than RDY or BROY; If both are returned In the same 
clock, BOFF takes effect. The microprocessor remains 
in bus hold until BOFF is negated. If a bus cycle is in 
progress when BOFF Is asserted, the cycle is restarted. 
BOFF Is active Low and must meet setup and hold times 
t,. and t,. for proper operation. 

BRi5V 
Burst Ready Input (Active Low; Input) 
The BROY signal performs the same cycle during a burst 
cycle that ADY performs during a non-burst cycle. BADY 
indicates that the external system has presented valid 
data in response to a read, or that the external system has 
accerAed data in response to wrie. BADY is ignored when 
the bus is idle and at the end of the first clock In a bus cycle. 

BADY is sampled in the second and subse<Jient clocks of 
a burst cycle. The data presented on the data bus is 
strobed i11o the microproce ssor when BADY is saJll)led 
active. If ADY is returned sim.lltaneous ly with BADY, BADY 
is ignored and the burst cycle is prematurely aborted. 

BADY is active Low and is provided with a small pull-up 
resistor. BADY must satisfy the setup and hold times t11 
and t11. 

BREQ 
Internal Cycle Pending (Output) 
BREO indicates that the Am486DX2 microprocessor 
has internally generated a bus request. BREQ is gener­ 
ated whether or not the Am486DX2 microprocessor is 
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