Am486 DXLV

High-Performance, Low-Voltage, 32-Bit Microprocessor
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DISTINCTIVE CHARACTERISTICS

B Operating voltage range 3.0 V to 3.6 V—The
best microprocessor for portable PC
applications

— 33-MHz operating frequencies

— Over 50% longer battery life over conventional
486 notebooks

— Wide range of chipsets and support available
through the AMD® FusionPCSM Program

— Fully static design
B High Integration On-Chip
— 8-Kbyte code and data cache
— Floating-point unit
— Paged, virtual memory management
B High-performance Design
— Frequent instructions execute in one clock
— 106-Mb/s burst bus at 33 MHz
— 0.7-micron CMOS process technology
— Dynamic bus sizing for 8-, 16-, and 32-bit buses
B Complete 32-bit Architecture
— Address and data buses
— All Registers
— 8-, 16-, and 32-bit data types

B Multiprocessor Support
— Multiprocessor instructions
— Cache consistency protocols
— Support for second-level cache

B System Management Mode (SMM) for system
and power management

— System Management Interrupt (SMI) for power
management independent of processor
operating mode and operating system.

— SMI is a non-maskable interrupt that has higher
priority than NMI

— Automatic save and restore of microprocessor
state

— Wide range of chipsets supporting SMM avail-
able to allow product differentiation

B Lower heat dissipation and increased reliability
B Standard 196-Pin PQFP Package

B AMD advanced 0.7-micron, three-layer CMOS
technology

GENERAL DESCRIPTION

The Am486DXLV microprocessor is a low-voltage, true
static implementation of the 486DX. The operating volt-
age range is from 3.0 V-3.6 V. The low-voltage
operation of the Am486DXLV microprocessor enables
longer battery life in notebook computers. The price/per-
formance of the full 32-bit processor and floating-point
unit provides the best value for designing high-volume,
mainstream 486 notebooks. At 33 MHz, this device has
56% lower operating power than the Am486DX micro-
processor. Lowering the typical operating voltage from
5.0 V to 3.3 V doubles the battery life.

The Am486DXLV microprocessor features a static
design that allows the clock to go to 0 MHz (DC) and
retain full register contents. The full static mode is
achieved by operating the Am486DXLV microprocessor
with a 2X clock input. The input frequency can be varied
dynamically from maximum to full stop, or vice versa.

The frequency change does not affect contents of the
register and data integrity is maintained.

SMM is provided as a mechanism to interrupt the micro-
processor operation and resume the interrupted
operation transparent to the operating system or
application running on the system. The Am486DXLV
microprocessor supports Microsoft's Advanced Power
Management specification for new “power managed”
applications.
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BLOCK DIAGRAM

Am486DXLYV Microprocessor Pipelined 32-bit Microarchitecture
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CONNECTION DIAGRAM
Top Side View

196-Pin PQFP (Plastic Quad Flat Pack) Package

Am486DXLV Microprocessor
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PQFP Pin Designations (Functional Grouping)

Address Data Control Test NC Vee Vss
Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin Pin
Name No. Name No. Name No. Name No. No. No. No.
A2 146 Do 17 AZ0M 104 TCK 128 15 6 1
A3 150 D1 18 ADS 145 TDI 185 34 19 1
A4 152 D2 20 AHOLD 129 TDO 80 52 24 21
A5 154 D3 23 BEO 117 T™S 187 56 28 22
A6 158 D4 25 BET 116 60 36 33
A7 159 D5 26 BE2 115 64 49 40
A8 161 D6 27 BE3 113 68 54 50
A9 163 D7 29 BLAST 144 72 62 58
A10 165 D8 31 BOFF 137 73 70 66
A1l 172 D9 32 BRDY 138 75 84 86
A12 174 D10 35 BREQ 118 76 93 95
A13 176 D11 a7 BS8 135 78 98 96
A14 178 D12 38 B516 136 79 107 99
A15 180 D13 39 CLK2 123 83 112 109
A16 181 D14 41 DE 110 85 119 114
A17 183 D15 42 DPO 16 87 125 121
A18 189 D16 44 DP1 30 88 131 126
A19 191 D17 45 DP2 43 89 147 141
A20 193 D18 486 DP3 57 920 164 148
A21 2 D19 47 EADS 105 o1 170 167
A22 3 D20 48 FERR 81 92 175 168
A23 4 D21 51 FLU 102 94 179 177
A24 5 D22 53 HLDA 122 97 184 182
A25 7 D23 55 HOLD 130 124 196 194
A26 8 D24 59 IGNNE 77 127
A27 9 D25 61 INTR 101 149
A28 10 D26 63 KEN 132 151
A29 12 D27 65 LOCK 142 153
A3o 13 D28 67 M/ 1 155
A31 14 D29 69 NMI 100 157
D30 P PCD 106 160
D31 74 PCHK 139 162
PWT 108 166
PLOCK 143 169
RDY 133 171
RESET 103 173
WR 120 186
UP 156 188
190
192
195
Superset Pins
SMM
Pin Pin
Name No.
smi 82
MIA 140
SMIRDY 134
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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 the elements below.

NG 80486DXLV 33

OPTIONAL PROCESSING (PQRP Only)

None = Trimmed and Formed PQFP in High Temp Trays
F = Ringed PQFP in horizontal tubes

S = Ringed PQFP in coin-stack tubes

'————————— TEMPERATURE RANGE
Blank = Commercial (TCASE = 0°C to +85°C)

SPEED OPTION
—33 = 33 MHz

DEVICE NUMBER/DESCRIPTION
80486DXLV

Am486DXLV High-Performance, Low Voltage,
32-Bit Microprocessor

PACKAGE TYPE
NG = 196-pin PQFP (Plastic Quad Flat Pack)

Valid Combinations

33 F Valid Combinations
NG 80486DXLV 33 S 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.
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PIN DESCRIPTIONS

A31-A4/A3-A2
Address Lines (Inputs/Outputs)/(Outputs)

A31-A2, together with the byte enables BE3-BED,
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. Input signals must meet setup and hold
times ty and t,,. A31-A2 are not driven during bus or
address hold.

A20M

Address Bit 20 Mask (Active Low; Input)

When asserted, the Am486DXLV microprocessor masks
physical address bit 20 (A20) before performing a lookup
to the internal cache or driving a memory cycle on the
bus. A20M emulates the address wraparound at 1 Mb,
which occurs on the 8086. A20M is active Low and
should be asserted only when the processor is in Real
Mode. This pin is asynchronous but should meet setup
and hold times tx and t; for recognition in any specific
clock. For proper operation, A20M should be sampled
High at the falling edge of RESET.

ADS
Address Status (Active Low; Output)

Indicates that a valid bus cycle definition 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 (Input)

Request allows another bus master access to the
Am486DXLV microprocessor's address bus for a cache
invalidation cycle. The Am486DXLV microprocessor will
stop driving its address bus in the clock following AHOLD
going active. Only the address bus will be floated during
address hold; the remainder of the bus will remain active.
AHOLD is active High and is provided with a small inter-
nal pull-down resistor. For proper operation, AHOLD
must meet setup and hold times t,, and ;o

BE3-BEO

Byte Enables (Active Low; Outputs)

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-D16, BET1 applies to
D15-D8, and BEO applies to D7-D0. BE3-BEO are
active Low and are not driven during bus hold.

BS8/BS16
Bus Size 8 (Active Low; Input)/
Bus Size 16 (Active Low; Input)

Cause the Am486DXLV microprocessor to run multiple
bus cycles to complete a request from devices that can-
not 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
Am486DXLV microprocessor to 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,5 for proper operation.

BLAST
Burst Last (Active Low; Output)

Indicates that the next time BRDY 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.

BOFF
Backoff (Active Low; Input)

Input the Am486DXLV microprocessor to float its bus in
the next clock. The microprocessor will float all pins nor-
mally floated during bus hold, but HLDA will not be
asserted in response to BOFF. BOFF has higher priority
than RDY or BRDY; 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 was in prog-
ress when BOFF was asserted, the cycle will be
restarted. BOFF is active Low and must meet setup and
hold times t,, and t,, for proper operation.

BRDY
Burst Ready Input (Active Low; Input)

Performs the same cycle during a burst cycle that RDY
performs during a non-burst cycle. BRDY indicates that
the external system has presented valid data in response
to aread or that the external system has accepted data in
response to write. BRDY is ignored when the bus is idle
and at the end of the first clock in a bus cycle.

BRDY is sampled in the second and subsequent clocks of
a burst cycle. The data presented on the data bus will be
strobed into the microprocessor when BRDY is sampled
active. If RDY is returned simultaneously with BRDY, BRDY
is ignored and the burst cycle is prematurely aborted.

BRDY is active Low and is provided with a small pull-up
resistor. BRDY must satisfy the setup and hold times t;;
and t;.
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