AmCO001AFLKA

1 Megabyte Flash Memory PC Card

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

M High performance
— 250 ns maximum access time

B CMOS low power consumption

- 25 mA typical active current {(X8)

— 400 pA typical standby current
M PCMCIA/JEIDA 68-pin standard

— Selectable byte or word-wide

configuration

M Write protect switch

— Prevents accidental data loss
W High re-programmable endurance

— Minimum 100,000 erase/write cycles
M Zero data retention power

— Batteries not required for data storage
B Separate attribute memory

— 512 byte EEPROM

B Automated write and erase operations
(increases system write performance)
— 128K byte memory segment
— Typically <1 second per single memory segment
erase
— Random address writes to previously
erased bytes (10 ps typical per byte)
B Total system integration solution
— Support from independent software and
hardware vendors

H Insertion and removal force
— State of art connector allows for minimum card
insertion and removai effort

B Write and erase voltage, 12.0V + 5%
Read voltage, 5V + 5%
B Manufactured by DuPont Connector Systems

GENERAL DESCRIPTION

AMD’s Flash Memory PC Card provides the highest
system level performance for data and file storage solu-
tions to the portable PC market segment. Data files and
application programs can be stored on the
AmCOO1AFLKA. This allows OEM manufacturers of
portable system to eliminate the weight, extreme power

consumption and reliability issues associated with

electro-mechanical  disk-based  systems. The
AMCOO01AFLKA also allows today’s bulky and heavy
battery packs to be reduced in weight and size. Typically
only two “AA” alkaline batteries are required for total
system operation. AMD’s Flash Memory PC Cards pro-
vide the most efficient method to transfer useful work
between different hardware platforms. The enabling
technology of the AmMCO01AFLKA enhances the pro-
ductivity of mobile workers.

Widespread acceptance of the AmCO01AFLKA is
assured due to its compatibility with the 68-pin
PCMCIA/JEIDA international standard. AMD’s Flash

Memory Cards can be read in either a byte-wide or
word-wide mode which allows for flexible integration
into various system platforms. Compatibility is assured
at the hardware interface and software interchange
specification. The Card Information Structure (CIS) or
Metaformat, can be written by the OEM at the Memory
Card’s attribute memory address space beginning at
address 00000H by using a format utility. The CIS
appears at the beginning of the Card’s attribute memory
space and defines the low-level organization of data on
the PC Card. The AmCOQ1AFLKA contains a separate
512 byte EEPROM memory for the card’s attribute
memory space. This allows all of the Flash Memory to
be used for the common memory space.

Third party software solutions such as Microsoft's Flash
File System (FFS), enable AMD’s Flash Memory PC
Card to replicate the function of traditional disk-based
memory systems.

Manutactured by DuPont Connector Systems ‘.‘[[Im.

This document contains information on a product under development al Advanced Micro Devices Inc. The information is intended icati
to help you to evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without Publication# 17120 Rev.A ~ Amendment/0

notice.
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PC CARD PIN ASSIGNMENTS

Pin# | Signal 1/0 | Function Pin# | Signal I/O | Function

1 GND Ground 35 GND Ground

2 Ds /O | DataBit3 36 CD1 O | Card Detect (Note 1)
3 Da /O | Data Bit 4 37 D11 /O | DataBit1t

4 Ds /O | DataBit5 38 D1z 1/0 | DataBit 12

5 Ds /0O | Data Bit 6 39 D13 1/O | DataBit 13

6 D7 1/0 | DataBit7 40 Dia 1/O Data Bit 14

7 CE1 | Card Enable (Note 1) 41 D1s 1/0 | DataBit 15

8 Ao | Address Bit 10 42 CEz | Card Enable 2 (Note 1)
9 OE | Output Enable 43 NC No Connect

10 A1 | Address Bit 11 44 RFU Reserved

11 As | Address Bit 9 45 RFU Reserved

12 As i Address Bit 8 46 Atz I Address Bit 17

13 Aia | Address Bit 13 47 Ats I Address Bit 18

14 Ats | Address Bit 14 48 Aig | Address Bit 19

15 WE | Write Enable 49 NC No Connect

16 NC No Connect 50 NC No Connect

17 Vee Power Supply 51 Vee Power Supply

18 Vpp1 Pgm Sply Viig 1 52 Vpp2 Pgm Sply Vitg 2

19 Ais | Address Bit 16 53 NC No Connect

20 Ai1s | Address Bit 15 54 NC No Connect

21 A1z | Address Bit 12 55 NC No Connect

22 A7 | Address Bit 7 56 NC No Connect

23 As | Address Bit 6 57 NC No Connect

24 As | Address Bit 5 58 NC No Connect

25 A4 | Address Bit 4 59 NC No Connect

26 A3 | Address Bit 3 60 NC No Connect

27 Az | Address Bit 2 61 REG | Register Select

28 A ! Address Bit 1 62 BVD2 O | Battery Vitg Detect 2 (Note 2)
29 Ao ] Address Bit 0 63 BVD1 O | Battery Vitg Detect 1 (Note 2)
30 Do /0 | Data Bit0 64 Ds /O | DataBit8

31 D1 1/O | DataBit 1 65 De 1/0 | DataBit9

32 D2 1/O | DataBit2 66 Do 1/0 | DataBit 10

33 WP O | Write Protect (Note 1) 67 CD2 O | Card Detect

34 GND Ground 68 GND Ground

Notes:

I = Input to card, O = Qutput from card

i/O = Bi-directional
NC = No connect

In systems which switch Vec individually to cards, no signal should be directly connected between cards other than ground.
1. Signal must not be connected between cards

2. BVD = Internally pulled-up

AmCO01AFLKA
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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:

Am C 001 A FL K A 250, CSxoxx
-1 T - —

— —_— —_ _

CUSTOMER SPECIFIC
IDENTIFICATION NUMBER

SPEED OPTION

REVISION LEVEL

QUTPUT CONFIGURATION:
(x16/x8)

FLASH TECHNOLOGY

100,000 ERASE/PROGRAM
CYCLES MINIMUM

MEMORY CARD DENSITY
001 = One Megabyte

PC MEMORY CARD

AMD

4 AmCOQ01AFLKA
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PIN DESCRIPTION

Symbol Type Name and Function

Ao — Atg INPUT ADDRESS INPUTS are internally latched during write cycles.

Do —D1s INPUT/ DATA INPUT/OUTPUT: Data inputs are internally latched on write cycles. Data

OUTPUT | outputs during read cycles. Data pins are active high. When the memory card is
de-selected or the outputs are disabled the outputs float to tri-state.

CE1, CE2 INPUT CARD ENABLE is active low. The memory card is de-selected and power
consumption is reduced to stand-by levels when CE is high. CE activates the
internal memory card circuitry that controls the high and low byte control logic of
the card, input buffers segment decoders, and associated memory devices.

OE INPUT OUTPUT ENABLE is active low and enables the data buffers through the card
outputs during read cycles.

WE INPUT WRITE ENABLE is active low and contrals the write function of the command
register to the memory array. The target address is latched on the falling edge of
the WE pulse and the appropriate data is latched on the rising edge of the pulse.

Vep1,Vepz ERASE/WRITE POWER SUPPLY for erase and programming. Vpp enables the
command register which controls all functions required to alter the memory array
contents.

Note: The Memory Card functions in a read-only memory when Vep < Ve +2 V.

Vce PC CARD POWER SUPPLY for device operation (5.0 V = 5%)

GND GROUND

CD1, CD2 OUTPUT | CARD DETECT. When card detect 1 and 2 = ground the system detects the card.

WP OUTPUT | WRITE PROTECT is active high and disables all card write operations.

NC NO CONNECT - corresponding pin is not connected internally to the die.

BVD1, BVD2 | OUTPUT | BATTERY VOLTAGE DETECT. Internally pulled-up.

MEMORY CARD OPERATIONS

The AmCO01AFLKA Flash Memory Card is organized
as an array of individual devices. Each device is 128K
bytes in size. Although the address space is continuous
each physical device defines a logical address segment
size. Erase operations are performed in increments of
this segment size. Multiple segments may be erased
concurrently when additional Vpp current is supplied to
the device. Once a memory segment is erased any
address location may be programmed. Flash technol-
ogy allows any logical “1” data bit to be programmed to a
logical “0". The only way to reset bits to a logical “1” is to
erase the entire memory segment of 128K bytes. High
voltage is required on Vpp1 and Vpp2 to perform program
and erase operations.

The common memory space data contents are altered
in a similar manner as writing to individual Flash
Memory devices. On-card address and data buffers
activate the appropriate Flash device in the memory
array. Each device internally latches address and data
during write cycles. Refer to Table 2A.

Attribute memory is a separately accessed card mem-
ory space. The register memory space is active when
the REG pin is driven low. The Card Information
Structure describes the capabilities and specification of

acard. The CIS is stored in the attribute memory space
beginning at address 00000H. The AmMCOO01AFLKA
contains a separate 512 byte EEPROM memory for the
Card Information Structure. Alternatively, the CIS can
be stored at the beginning of the common memory
address space. Do-D7 are active during attribute
memory accesses. Ds-Dis should be ignored. Odd
order bytes present invalid data. Refer to Table 2B.

Word-Wide Operations

The AMCOO1AFLKA provides the flexibility to operate
on data in a byte-wide or word-wide format. In word-
wide operations the Low-bytes are controlled with Vpp1
and CE1 when A0 = 0. The High-bytes are controlled
with Vppz and CEz, A0 = don't care.

Erase operations are the only operations that work on
entire memory segments. All other operations such as
word-wide programming are not affected by the physical
memory segments.

AmCO01AFLKA 5
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Byte-Wide Operations

Byte-wide data is available on Do-D7 for read and write
operations (CE1 = low, CEz = high). Evenand odd bytes
are stored in separate memory segments (i.e. So and
S1) and are accessed when A0 is low and high
respectively. The even byte is the low order byte and the
odd byte is the high order byte of a 16-bit word.

Erase operations in the byte-wide mode must account
for data multiplexing on Do—D7 by changing the state of
AO. Each memory segment pair must be addressed
separately for erase operations.

Card Detection

Each D (output) pin should be read by the host system
to determine if the memory card is adequately seated in
the socket. CD1 and CTDzare internally tied to ground. If
both bits are not detected, the system should indicate
that the card must be re-inserted.

Write Protection

The AMD Flash memory card has three types of write
protection. The PCMCIA/JEIDA socket itself provides

the first type of write protection. Power supply and
control pins have specific pin lengths in order to protect
the card with proper power supply sequencing in the
case of hot insertion and removal.

A mechanical write protect switch provides a second
type of write protection. When this switch is activated,
WE is internally forced high. The Flash memory
command register is disabled from accepting any write
commands.

The third type of write protection is achieved with Vpp1
and Vpp2 at logic low levels to reset the Flash devices to
read-only mode. Memory contents can not be changed
in this state. The command register of individual Flash
memory segments is only active when Vpp1 and/or Vpp2
are at high voltage (VppH).

Each Flash memory device that comprises a Flash
memory segment will reset the command register to the
read-only mode when Ve is below VLKO. VLKO is the
voltage below which write operations to individual
command registers are disabled.

MEMORY CARD BUS OPERATIONS
Read Enable

Two Card Enable (CE) pins are available on the memory
card. Both CE pins must be active low for word-wide
read accesses. Only one CE is required for byte-wide
accesses. The CE pins control the selection and gates
power to the high and low memory segments. The
Output Enable (OE) controls gating accessed data from
the memory segment outputs.

Output Disable

Data outputs from the card are disabled when OEisata
logic-high level. Under this condition, outputs are in the
high-impedance state.

Standby Operations

Byte-wide read accesses only require half of the
read/write output buffer (x16) to be active. In addition,
only one memory segment is active with in either the
high order or low order bank. Activation of the appropri-
ate half of the output buffer is 5_controlled by the
combination of both CE pins. The CE pins also control
power to the high and low-order banks of memory.
Outputs of the memory bank not selected are placed in
the high impedance state. The individual memory
segment is activated by the address decoders. The
other memory segments operate in standby. An active
memory segment continues to draw power until comple-
tion of a write, erase, or verify operation if the card is
de-selected in the process of one of these operations.

Auto Select Operation

A host system or external card reader/writer can
determine the on-card manufacturer and device 1.D.

codes. Codes are available after writing the S0H
command to the command register of a memory
segment. Reading from address location 00000H in any
segment provides the manufacturer |.D. while address
location 00002H provides the device 1.D.

Write Operations

Write and erase operations are valid only when Vpp1 and
Vpp2 are at high voltage. This activates the state
machine of an addressed memory segment. The
command register is a latch which saves address,
commands, and data information used by the state
machine and memory array.

When Write Enable (WE) and appropriate CTE(s) are
a logic-level low, the command register is enabled for
write operations. The falling edge of WE latches
address information and the rising edge latches data/
command information.

Memory Segment Command Definitions

When the Vpp pin(s) are at low voltage the command
register of each Flash memory segment defaults to 00H,
the Read only mode.

With high voltage on the Vpp pin(s), the Flash memory
segments are active for either read, write, or erase
operations.

Write or erase operations are performed by writing
appropriate data patterns to the command register of
accessed Flash memory segments.

The byte-wide and word-wide commands are defined in
Tables 3 and 4 respectively.

6 AmCO01AFLKA
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Table 2A. Common Memory Bus Operations

Pins/ (1,6) | (1,6)

Operation REG| CE2 [CE1 | OE | WE| Vee2z | Vppi | AO | De-Dis | Do-Dr
READ-ONLY
Read (x8) (Note 7) Vih | VI | ViL | ViL | VIK| VepL VppL Vi |HighZ Data Out-Even
Read (x8) (Note 8) ViH | VIH | ViL | Vit { VIH| VpeL VepL ViH |HighZ Data Out-Odd
Read (x8) (Note 9) VIH | Vit |ViIH | ViL | ViIKk | VpeL VpPL X | Data Out-| High 2

Odd

Read (x16) (Note 10) ViH [ Vic [Vic | Vi | Vin{ VeeL | VepL X 8?: Out { Data Out-Even
Output Disable Vie [ X X |ViH| ViH| VeeL | VppL X |HighZz High 2
Standby X | Vin |V X X VppL VepL X High Z High Z
READ/WRITE

Read (x8) (Notes 2, 7) ViH [ Vik [ ViL | Vie | ViH| Vepx VepH ViL | HighZ Data Out-Even
Read (x8) (Notes 2, 8) VIH{ VIH | ViL | Vit | Vin| Veed | Veex | Vi | HighZ Data Out-Odd

Read (x8) (Notes 2, 9) ViH | Vic [ViH | MiL | ViH| Veen | Veex X | Data Out-| High Z
Odd

Read (x16) (Notes 2,10)| Vin | ViL | ViL | ViL | VIK| VeeH | VeeH X | Data Out-| Data Out-Even
Odd

Write (x8) (Notes 4, 7) VIH'| ViH | ViL | ViH | MiL| Veex | Veen Vic | HighZ Data In-Even
Write (x8) (Notes 4, 8) VH| ViH | ViL | Ik | ViL| VepH Vepx | Vin | HighZ Data In-Odd
Write (x8) (Notes 4, 9) ViH | ViL | Vin | Vin | V| Vepe | Vepx X Data In High Z

Write (x16) (Notes 5, 10){ Viu | Vit [ ViL | VK | ViL| VeeH | Veen X | Dataln Data In-Even

Odd
Output Disable V| X X [ ViH| ViL| Veen | VpepH X | HighZ High Z
Standby (Note 3) X | VH V| X X | Veeu | Veex X [IHighz High Z

Legend:
X = Don't Care, where Don't Care is either ViL or Vin levels, VerL = Ve < Vec + 2V, See DG Characteristics for voltage levels of
VepH, 0V < An, Vee + 2 V, (normal TTL or CMOS input levels, where n = 0 or 9).
Notes:
1. Verumay be grounded, connected with a resistorto ground, or < Vcc +2 V. Veeh is the programming voltage specified for the
device. Refer to the DC characteristics. When Vep = VeeL, memory contents can be read but not written or erased.

2. Read operation with Ve = Veen may access array data or the Auto select codes. Manufacturer and device codes may also
be accessed via a command register write sequence. Refer to Table 3.

. With Ve at high voltage, the standby current is icc + lpp (standby).

. Refer to Table 3 for valid Din during a byte write operation.

. Refer to Table 4 for valid Din during a word write operation.

Veex = VeeH or VepL

. Byte access — Even. In this x8 mode, Ao = ViL outputs or inputs the “even” byte (low byte) of the x16 word on Do—D>.

. Byte access — Odd. In this x8 mode, Ao = Vin outputs or inputs the “odd” byte (high byte) of the x16 word on Do-D7. This is
accomplished internal to the card by transposing Ds—D1s to Do—Dy.

. Odd byte only access. In this x8 mode, Ao = X outputs or inputs the “odd” byte (high byte) of the x16 word on Dg-Dys.
10. x16 word accesses present both “even” (low) and “odd” (high) bytes. Ao = ViL or Vi = “Don't Care".

@NOO AW
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Table 2B. Attribute Memory Bus Operations

Pins/ (1,6) | (1.6)
Operation REG| CEz |CE1| OE | WE| Vep2 | Vep1 | AO |De-Dis | Do-D7

READ-ONLY

Read (x8) (Notes 7, 9) Vie | Vin {ViL | Vi | Vi | VpeL VepL Vit {HighZ Data Out-Even
Read (x8) (Notes 8, 9) Vie | Vv ViL | ViL | ViH| VeeL VppL ViH | HighZ Not Valid
Read (x8) (Note 8) Vic | Vie [ViH | VL | Vin| VerL | VerL X | Not Valid | High Z

Read (x16) Vie | Vie [vie | Vie | VW | VeeL | VeeL X | Not Valid | Data Out-Even
(Notes 8, 9, 10)

Output Disable Vi { X X | Vin | VIh{ VprL VprpL X |HighZ High Z
Standby X | Vim |VH [ X X | VerL | VprL X |HighZ High Z
READ/WRITE

Read (x8) (Notes 2,7,9) | Vit | Vin | ViL [ Vi | ViK[ Vpex VPPH ViL | HighZ Data Out-Even
Read (x8) (Notes 2,8,9) | ViL | Vin | Vi | Vie | ViH| Veen | Veex | Vi | High 4 Not Valid
Read (x8) (Note 9) Vie | Vi | Vin | Vie | Vin| VepH Vepx X Not Valid | High Z

Read (x16) Vi | ViL [ Vie | ViL | ViH] VepH | VeeH X | Not Valid | Data Out-Even
(Notes 2, 9)

Write (x8) Vic ] Vi | ViL | Vin | ViL{ Veex | VrpH ViL {HighZ Data In-Even
(Notes 4, 7, 10)

Write (x8) Vit | Vi | ViL | Vin | MiL| Veen | Veex | ViH | HighZ Not Valid
(Notes 4, 8, 10)

Write (x8) Vic | Vi [ Ve | Vin | ViL| VeeH | Vpeex X | Not Valid | High Z

{Notes 4, 9, 10)

Write (x16) Vi | Vic | Vi | Vin | ViL| VppH VepH X Not Valid [ Data In-Even
(Note 10)

Qutput Disable ViL X X Vit | ViL| VppH VPPH X High Z High Z
Standby (Note 3) X | ViH | Vin X X | VeeH | VePH X | HighZ High Z
Legend:

X = Don't Care, where Don't Care is either ViL or Vi levels, Vel = Ve < Voo + 2V, See DC Characteristics for voltage levels of

VepH, 0V < An, Vce + 2 V, (normal TTL or CMOS input levels, where n = 0 or 9).

Notes:

1. VerLmay be grounded, connected with a resistor to ground, or < Voc +2 V. Veen is the programming voltage specified for the

[

Y

COEPNG O LW

device. Refer to the DC characteristics. When Vee = Vrpr, memory contents can be read but not written or erased.

. Read operation with Vee = Veen may access array data or the Auto select codes. Manufacturer and device codes may aiso

be accessed via a command register write sequence. Refer to Table 3.

. With Vep at high voltage, the standby current is lcc + Iep (standby).
. Refer to Table 3 for valid Din during a write operation.
. Refer to Table 4 for valid Din during a write operation.

Veex = VepH OF VepL

. In this x8 mode, A = VL outputs or inputs the “even” byte (low byte) of the x16 word on Do—D7.

. Only even-byte data is valid during Attribute Memory Read function.

. During Attribute Memory Read function, REG and OF must be active for the entire cycle.

. During Attribute Memory Write function, REG and WE must be active for the entire cycle, 'OE must be inactive for the entire

cycle.

AmCO01AFLKA
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Table 3. Command Definitions for Byte-Wide Operations

Command

First Bus Cycle

Second Bus Cycle

Operation
(Note 1)

Address
(Note 2)

Data
{Note 3)

Operation
{Note 1)

Address
(Note 2)

Data
(Note 3)

Read Memory (Note 6)

Write

X

O0H/FFH

Read

RA

RD

Read Auto Select (Note 7)

Write

X

90H

Read

00H/01H

01H/A2H

Embedded Set-up/Erase
Embedded Erase™ (Note 4)

Write

X

30H

Write

X

30H

Embedded Set-up Program/
Embedded Program™

(Note 5)

Write

50H

Write

PA

PD

Reset (Note 6)

Write

FFH

Write

FFH

Notes:

1.
2.

N oo s

Bus operations are defined in Table 2A.

RA = Address of the memory location to be read.

EA = Address of the memory location to be read during erase-verify.
PA = Address of the memory location to be programmed.
SA = Address of memory segment to be erased.
Addresses are latched on the falling edge of the WE pulse.

. RD = Data read from location RA during read operation.
EVD = Data read from location EA during erase-verify.
PD = Data to be programmed at location PA. Data latched on the rising edge of WE.
PVD = Data read from location PA during program-verify. PA is latched on the Program command.

. Please reference Auto Select section.

Figure 1 illustrates the Embedded Erase Algorithm.
Figure 2 illustrates the Embedded Programming Algorithm.
. Please reference Reset Command section.

Address: 00H/01H = MFG code / Device code addresses.
Data: 01H/A2H = MFG code data / Device code data.

M 0257528 0033144 0OL3 mm
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Table 4. Command Definitions for Word-Wide Operations

First Bus Cycle Second Bus Cycle

Operation | Address Data Operation Address Data
Command (Note 1) (Note 2) (Note 3) (Note 1) (Note 2) {Note 3)
Read Memory (Note 6) Write X 0000H/ Read RA RD

FFFFH
Read Auto Select (Note 7) Write X 9090H Read 0000H/ 0101H/
0101H A7A7H

Embedded Erase Write SA 3030H Write X 3030H
Set-up/Erase
Embedded Set-up Program/ Write X 5050H Write PA PD
Embedded Program
Reset (Note 6) Write X FFFFH Write X FFFFH

Notes:

1. Bus operations are defined in Table 2A.

2. RA = Address of the memory location to be read.
EA = Address of the memory location to be read during erase-verify.
PA = Address of the memory location to be programmed.
SA = Address of memory segment to be erased.
Addresses are latched on the falling edge of the WE pulse.

3. RD = Data read from location RA during read operation.
EVD = Data read from location EA during erase-verify.
PD = Data to be programmed at location PA. Data latched on the rising edge of WE.
PVD = Data read from location PA during program-verify. PA is latched on the Program command.

No o s

Figure 1 iliustrates the Embedded Electrical Erase Algorithm.
Figure 2 illustrates the Embedded Programming Algorithm.
Please reference Reset Command section.
Please reference Auto Select section.

10
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FLASH MEMORY PROGRAM/ERASE OPERATIONS

Details of AMD’s Embedded Program and
Erase Operations

Embedded Erase™ Algorithm

The automatic memory segment erase does not require
the device to be entirely pre-programmed prior to exe-
cuting the Embedded erase set-up command and Em-
bedded erase command. Upon executing the
Embedded erase command, the addressed memory
segment automatically will program and verify the entire
memory for an all zero data pattern. The system is pot
required to provide any controls or timing during these
operations.

When the memory segment is automatically verified to
contain an all zero pattern, a self-timed chip erase and
verify begin. The erase and verify operation are com-
plete when the data on DQ7 of the memory segment is
“1" (see Write Operation Status section) at which time
the device returns to Read mode. The system is notre-
quired to provide any control or timing during these
operations.

When using the Embedded Erase algorithm, the erase
automatically terminates when adequate erase margin
has been achieved for the memory array (no erase ver-
ify command is required). The margin voltages are inter-
nally generated in the same manner as when the
standard erase verify command is used.

The Embedded erase set-up command is a command
only operation that stages the memory segment for
automatic electrical erasure of all bytes in the array. Em-
bedded erase set-up is performed by writing 30H to the
command register of the addressed memory segment.

To commence automatic segment erase, the command
30H must be written again to the command register. The
automatic erase begins on the rising edge ofthe WE and
terminates when the data on DQ7 of the memory seg-
ment is “1” (see Write Operation Status section) at
which time the device returns to Read mode.

Figure 1 and Table 5 illustrate the Embedded Erase al-
gorithm, a typical command string and bus operations.

Apply VepH

l Write Embedded Erase™ Set-up Command I

I Write Embedded Erase™ Command I

'

Data Poll from Device l

Erasure Completed

17120A-2

Figure 1. Embedded Erase™ Algorithm in Byte-Wide Mode
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Table 5. Embedded Erase Algorithm

Bus Operations | Command Comments

Standby Wait for Ver Ramp to VeeH (1)
Write Embedded Erase Data = 30H

Set-up Command

Write Embedded Erase Command | Data = 30H

Read Data Polling to Verify Erasure
Standby Compare Output to FFH

Read Available for Read Operations

Note:

1. See DC Characteristics for value of VprL. The VPp power supply can be hard-wired to the device or switchable. When Vpp is
switched, VPpL may be ground, no connect with a resistor tied to ground, or less than Vcc + 2.0 V. Refer to Principles of

Operation.

Embedded Program™ Algorithm

The Embedded Program Set-up is a command only op-
eration that stages the addressed memory segment for
automatic programming. Embedded Program Set-up is
performed by writing 50H to the command register.

Once the Embedded Program Set-up operation is per-
formed, the next WE pulse causes a transition to an ac-
tive programming operation. Addresses are internally
latched on the falling edge of the WE pulse. Datais inter-
nally latched on the rising edge of the WE pulse. Theris-
ing edge of WE also begins the programming operation.
The system is not required to provide further controis or
timings. The device will automatically provide an ade-
quate internally generated program pulse and verify
margin. The automatic programming operation is com-
pleted when the data on DQ7 of the addressed memory
segment is equivalent to data written to this bit (see

Write Operation Status section) at which time the device
returns to Read mode (no program verify command is
required).

Figure 2 and Table 6 illustrate the Embedded Program
algorithm, a typical command string, and bus operation.

Reset Command

The reset command initializes the memory segment to
the read mode. In addition, it also provides a safe
method to abort any memory segment operation (in-
cluding program or erase). The reset command must be
written two consecutive times after the program set-up
command. This will safely reset the segmentmemory to
the read mode. Memory contents are not altered. Fol-
lowing any other command, write the reset command
once to the segment. This will safely abort any operation
and reset the device to the Read mode.

Table 6. Embedded Programming Algorithm

Bus Operations | Command Comments
Standby Wait for Ver Ramp to VeeH (1)
Write Embedded Program Data = 50H

Set-up Command
Write Embedded Program Valid Address/Data

Command
Read Data Polling to Verify Completion
Read Available for Read Operations

Note:

1. See DC Characteristics for value of VPrH. The Vep power supply can be hard-wired to the device or switchable. When Vrp is

switched, VepL may be ground, no connect with a resistor tied to ground, or less than Vcc + 2.0 V. Refer to Principles of
Operation. Device is either powered-down, erase inhibit or program inhibit.

12 ) AmCOO01AFLKA
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AMD n

Apply VPPH

—'I Write Embedded Program Set-up Command I

Y

| write Embedded Program Command (AD) |

| Data Poll Device

Je——

I Increment Address

A/D = Address/Data

Y

| ast Address,

Erasure Completed

17120A-3

Figure 2. Embedded Programming Algorithm in Byte-Wide Mode

Write Operation Status
Data Polling—DQ7

The Flash Memory PC Card features Data Polling as a
method to indicate to the host system that the Embed-
ded algorithms are either in progress or completed.

While the Embedded Programming algorithm is in op-
eration, an attempt to read the device will produce the
compliment of expected Valid data on DQ7 of the ad-
dressed memory segment. Upon completion of the Em-
bedded Program algorithm an attempt to read the
device will produce Valid data on DQ7. The Data Polling
feature is valid after the rising edge of the second WE
puise of the two write puise sequence.

While the Embedded Erase algorithm is in operation,
DQ7 will read “0” until the erase operation is completed.
Upon completion of the erase operation, the data on
DQ7 will read “1”. The Data Polling feature is valid after
the rising edge of the second WE pulse of the two Write
pulse sequence.

The Data Polling feature is only active during Embedded
Programming or erase algorithms.

See Figures 3a and 4a for the Data Polling timing speci-
fications and diagrams.

AmCO01AFLKA 13
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Note:

DQ7=Data?

( Pass ,

17120A-4

1. DQ is rechecked even if DQs = 1 because DQ7 may change simultaneously with DQs.

Figure 3a. Data Polling Algorithm

Toggle Bit—DQ6

The Flash Memory PC Card also features a “Toggle Bit”
as a method to indicate to the host system that the Em-
bedded algorithms are either in progress or completed.

While the Embedded Program or Erase algorithm is in
progress, successive attempts to read data from the de-
vice will result in DQ6 toggling between one and zero.
Once the Embedded Program or Erase algorithm is
completed, DQ6 will stop toggling and valid data will be

read. The toggle bit is valid after the rising edge of the
first WE pulse of the two write pulse sequence, unlike
Data Polling which is valid after the rising edge of the
second WE pulse. This feature allows the user to deter-
mine if the device is partially through the two write pulse
sequence.

See Figures 3b and 4a for the Data Polling timing speci-
fications and diagrams.

Note:

17120A-5

1. DQs is rechecked even if DQs = 1 because DQs may stop toggling at the same time as DQs changing to “1”.

Figure 3b. Toggle Bit Algorithm

14 AmCO01AFLKA
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tcH
TE | _JZ‘
K
e— tOF -—J

{OE je—

—»
oe \
1OEH K

— y
WE 7 tce \
toH
~ High Z
Data Out _}9}}—

17120A-6

Dataln ) <<<§ [ple 2

j————————————— tWHWH 3 0r 4

s

Figure 4a. AC Waveforms for Data Polling During Embedded Algorithm Operations
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EMBEDDED ALGORITHM BYTE-WIDE PROGRAMMING AND ERASURE OVERVIEW

Vep =120V

The Embedded Algorithm operations completely auto-

Write Embedded 8 .
Programming or Erase mate the programming afzd erase procedure by inter-
command sequence to nally executing the algorithmic command sequence of

memory segments original AMD devices. The devices automatically pro-
vide Write Operation Status information with standard
Y read operations (addresses are a don't care).
Software polling from
memory segment
Completed
17120A-9
Figure 5.
16 AmCO01AFLKA
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EMBEDDED ALGORITHM BYTE-WIDE PROGRAMMING FLOW CHART

Begin
programming

Activity
Apply VprH to
memory segment
Initialization: Initialize Programming Variables:
PGM = 50H PGM = Embedded Set up Command
EF=0 EF = Error Flag
Get ADRS/PD ADRS = Appropriate address for memory segment.
- PD = Program Data
VPAT =PD VDAT = Valid Data.
Write ADRS/PGM
Write ADRS/VDAT

!

I Wait 14 us I

r Read ADRS/FMD l FMD = Flash Memory Data.

<o - o>

N

Begin software polling
subroutine

EF = 0 = No Programming error
EF = 1 = Programming error

\

Vpp = VerL
program error

Y
N
Vpp = VPPL
program complete

17120A-7

Figure 6.
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EMBEDDED ALGORITHM BYTE-WIDE SOFTWARE POLLING FOR PROGRAMMING

Subroutine
Start
subroutine

Recommend 14 us
time out from previous
data polling

N

DQ5=1
N = Program time not exceeded limit
Y = Program time exceed limit, device failed

Y
DQ7 = Data
N
N

Device failed
to program
EF =1

| Device passed l

Subroutine
return

17120A-8

Note:

1. DQris checked even if DQs = 1 because DQ7 may have changed simuitaneously
with DQs or immediately after DQs.

Figure 7.
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EMBEDDED ALGORITHM BYTE-WIDE ERASURE FLOW CHART

Begin
erase

Apply VppH to
memory segment

!

Initialization:
ERS = 30H
SEG ADRS =0
EF=0

|write SEG ADRS/ERS]

|write sEG ADRS/ERS]

l Wait 3 s |

l

Read SEG
ADRS/FMD

<o -

N

Begin software
polling subroutine

N
FMD = FFH
Y
L

Activity

N Last segment
address
Y

ERS = Erase Command
SEGment ADdReSs = 0
Error Flag = 0

3 seconds wait = 2 seconds memory segment
preprogram time +1 second memory segment
erase time.

Erased Flash Memory Data = FFH.

I Increment SEG ADHSI VPP = VPPL
erase error

17120A-10
Vpp = VppPL
erase complete
Figure 8.
AmCOO01AFLKA 19
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EMBEDDED ALGORITHM BYTE-WIDE SOFTWARE POLLING ERASE SUBROUTINE

Start
subroutine

Recommend 10 ms
time out from previous
data polling

Y = Erase Complete
N = Erase not Complete

DPQs=1
Y = Erase time exceeded limit, Device failed.
N = Erase time has not exceeded limit.

Device failed
to erase
EF =2

| Device passed I

Subroutine
return
17120A-11
Figure 9.
AmCO01AFLKA
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WORD-WIDE PROGRAMMING AND ERASING

Word-Wide Programming

The word-wide programming sequence wili be as usual.
The program word command is 5050H. Each byte is in-
dependently programmed. For example, if the high byte
of the word indicates the successful completion of pro-
gramming via one of its program status bits such as
DQ7, software polling should continue to monitor the
low byte for program completion and data verification.
During the Embedded Programming operations the de-
vice executes programming pulses in 14 us increments.
Status reads provide information on the progress of the
byte programming relative to the last complete program
pulse. Status information is automatically updated upon
completion of each internal program pulse. Status infor-
mation does not change within the 14 us program pulse
width.

Word-Wide Erasing

The word-wide erasing is similar to word-wide program-
ming. The erase word command is 3030H. Each byteis
independently erased and verified. Word-wide erasure
reduces total erase time when compared to byte era-
sure. Each Flash memory device in the card may erase
at different rates. Therefore each device (byte) must be
verified separately. The alternate method mentioned
above also apply to erasure. Since the same 40 MHz
system, 1 second of CPU time is equivalent to 40 mitlion
clock cycles.

AmCO01AFLKA 21
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EMBEDDED ALGORITHM WORD-WIDE PROGRAMMING AND
ERASURE OVERVIEW

Vep =120V

Write Embedded Pro-
gramming or Erase
command sequence to
memory segments

Y

Software polling from
memory segments

Completed

The Embedded Algorithm operations completely auto-
mate the parallel programming and erase procedures by
internally executing the algorithmic command se-
quences of AMD’s Flashrite and Flasherase algorithms.
The devices automatically provide Write Operation
Status information with standard read operations.

17120A-14

Figure 10.
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EMBEDDED ALGORITHM WORD-WIDE PROGRAMMING FLOW CHART

Begin
programming

Apply VPPH to
memory segment

!

Initialization:
PGM = 5050H
EF =0

P

| GetAprspOwW |

!

| vwoar-pow |

!

| write ADRS/PGM |

'

I Write ADRS/PDW l

!

I Wait 14 us |

I Read ADRS/FMD—l

<E - WA

N

Begin software
polling subroutine

Y
N
VPP = VpPpPL
program complete

Vpp = VppL
program error

17120A-12

Activity

Initialize Programming Variables:
PGM = Embedded Set up Command
EF = Error Flag

ADRS = Appropriate address for memory segment.
PDW = Program Data Word

VWDAT = Valid Word Data

EF = Error Flag

EF = 0 = No failure

EF = 1 = Low byte program error

EF = 2 = High byte program error

EF = 3 = Word-wide program error

FMD = Valid Word Data

Figure 11.

B 0257528 0033158 L55 Em
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EMBEDDED ALGORITHM WORD-WIDE SOFTWARE POLLING

PROGRAM SUBROUTINE

Begin
subroutine

]

Recommend 14 pus
time out from previous
data polling

DQ7 = Vdata

Viata = Valid data

Recommend 14 us
time out from previous
data polling

DQy+s = Vdaa

High byte program
time exceeded limit,

Low byte program
time exceeded limit,
EF =1

DQsia=17?
Y = Erase time has exceeded limit, device failed.
N = Erase time has not exceeded limit.

EF=2+EF
Subroutine
retum 17120A-13
Figure 12.
24 AmCO01AFLKA
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EMBEDDED ALGORITHM WORD-WIDE ERASURE FLOW CHART

Begin
erase

Activity
Apply VeeH to
memory segment
Initialization:
ERS = 3030H ERS = Erase Command
SEG ADRS =0 SEG ADRS = Segment Address
EF=0

EF = Error Flag
EF = 0 = No failure

EF = 1 = Low byte Erase error

. EF = 2 = High byte Erase error
[erte SEG ADRS/ EHSI EF = 3 = Word-wide Erase error

|write sSEG ADRS/ERS]

| Wait 3 s ]

!

Read SEG
ADRS/FMD

Y @ FMD = Flash Memory Data

N

Begin software
polling subroutine

N
FMD = FFFFH
Y
| ncsecaprs | Vpp = VepL
erase error
Last segment
address
Y
Vpp = VepL
erase complete

17120A-15

Figure 13.
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EMBEDDED ALGORITHM WORD-WIDE SOFTWARE POLLING
ERASE SUBROUTINE

Begin
subroutine

15

Recommend 10 ms
time out from previous
data polling

tow byte erase
time exceeded limit,
EF =1

Recommend 10 ms
time out from previous
data polling

DQapts = 1
Y = Erase complete.
v N = Erase not complete.
DQs/13 =1
Y = Erase time has exceeded limit, device failed.
N N = Erase time has not exceeded limit.
High byte erase
time exceeded limit,
EF =2+ EF
( Subroutine )
return 17120A-16
Figure 14.
AmCOO1AFLKA
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........... —30°C to +70°C
Ambient Temperature

with Power Applied ............. —10°C to +70°C
Voltage with Respect To Ground

All pins except Vpp (Note 1) ...... —-20Vto+7.0V
Vec(Note1) .................. -20Vto+7.0V
Vep(Note2) .................. —-20Vto+14.0V
Output Short Circuit Current (Note 3) ... ... 200 mA
Notes:

1. Minimum DC voltage on input or I/O pins is 0.5 V. During
voltage transitions, inputs may overshoot Vss to —2.0 V
for periods of up to 20 ns. Maximum DC voltage on output
and /O pins is Vcc + 0.5 V. During voltage transitions,
outputs may overshoot fo Vcc + 2.0 V for periods up to
20ns,

2. Minimum DC input voltage on Vpp pins is ~0.5 V. During
voltage transitions,Vpp may overshoot Vss to —2.0 V for
periods of up to 20 ns. Maximum DC input voltage on Vep
is +13.5 V which may overshoot to 14.0 V for periods up to
20 ns.

3. No more than one output shorted at a time. Duration
of the short circuit should not be greater than one second.
Conditions equal Vout = 0.5 V or 5.0 V, Vcc = Ve
max. These values are chosen to avoid test problems
caused by tester ground degradation. This parameter is
sampled and not 100% tested, but guaranteed by charac-
terization.

Stresses above those listed under “Absolute Maximum Rat-
ings” may cause permanent damage to the device. This is a
stress rating only; functional operation of the device at these or
any other conditions above those indicated in the operational
sections of this specification is notimplied, Exposure of the de-
vice to absolute maximurm rating conditions for extended peri-
ods may affect device reliability.

OPERATING RANGES

Commercial (C) Devices

Case Temperature (Te) . ......... 0°C to +60°C

Vee Supply Voltages .. ....... +4.75V1t05.25 Vv
Vep Supply Voltages

ReadOnly .................... OVto+65V

Program, Erase, Verify,

andRead ................ +11.4Vio +126 V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS
Byte Wide Operation
Parameter
Symbol | Parameter Description Test Conditions Min. Typ. Max. Unit
I Input Leakage Current Vee - Vec Max,, 1.0 +20 pA
VIN = Vcc or Vss
Lo Output Leakage Current Vee - Vec Max., 1.0 20 uA
Vour = Vcc Or Vss
lecs Vce Standby Current Vee - VecMax. 0.4 0.8 mA
CE =Vccx0.2V
(o) Ve Active Read Current Vee - Vec Max.,CE = Vi, 25 50 mA
OE = Vi,lour = 0 MA,
at 6 MHz
lcce Vece Programming Current CE=Vuw 3.0 30 mA
Programming in Progress
leca Vec Erase Current CE=Vi 5.0 30 mA
Erasure in Progress
leps Vep Standby Current Vee < Voo 10 uA
lep1 Vee Read Current Vep » Voo 0.2 0.4 A
m
Vee < Vee 0.04
Ipp2 Ver Programming Current Vpep = VepL 8.0 30 mA
Programming in Progress
lppa Ve Erase Current Vep = VpeH 10 30 mA
Erasure in Progress
Vi input Low Voltage -0.5 0.8 \
Vin Input High Voltage Except CE, REG =32V Min.[ 24 Ve \Y
+0.3
Vou Output Low Voltage loL- 3.2 mA 0.40 \Y%
Vee - VecMin.
Vori Output High Voltage o= —2.0 MA 3.8 v
Vee - Vec Min.
VepL Vee During Read-Only Note: Erase/Program are 0.0 Vec+2 A
Operations inhibited when Vee = VepL
Veru Vep During Read/Write 11.4 12.6 A
Operations
Viko Low Vcc Lock-Out Voltage 3.2 \"
Notes:

1. One Flash device active, seven in standby.
2. Only one Vpp is active.
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DC CHARACTERISTICS
Word-Wide Operation

Parameter
Symbol | Parameter Description Test Conditions Min. Typ. Max. Unit
Iu Input Leakage Current Vce - Vec Max,, 1.0 +20 A
ViNn = Vec or Vss
o Output Leakage Current Vcee - Vee Max., 1.0 20 pA
Vout = Vec Or Vss
lecs Vee Standby Current Vee - Vec Max. 0.4 0.8 mA
CE =Vcc+ 0.2V
lecs Vec Active Read Current Vee = Vec Max.,CE = Vi, 40 80 mA
OE = Vi, loutr = 0 mA,
at 6 MHz
[ Vec Programming Current CE=Vy 6 60 mA
Programming in Progress
lcca Vec Erase Current CE=VL 10 60 mA
Erasure in Progress
lpps Vee Standby Current Vep < Ve 10 pA
lpp1 Vre Read Current Vep > Vce 0.4 0.8 mA
Vep < Vee 0.08
lepz Vee Programming Current Vrp = VppL 16 60 mA
Programming in Progress
lppa Vep Erase Current Vep = Vpey 20 60 mA
Erasure in Progress
Vi Input Low Voltage -0.5 0.8 \Y
ViH Input High Voltage Except CE, REG = 3.2V Min.| 2.4 Vee \Y
+0.3
Voo Output Low Voltage loL- 3.2 mA 0.40 \Y
Vee = Ve Min.
Vo Output High Voltage lon- 2.0 mA 3.8 \%
Vee - Vee Min.
VeeL Ver During Read-Only Note: Erase/Program are 0.0 Vec+2 A2
Operations inhibited when Vee = VepL
Veen Ver During Read/Write 1.4 12.6 \Y
Operations
Vo Low Vcc Lock-Out Voltage 3.2 \"
Notes:
1. Two Flash devices active, six in standby.
2. Vpp1 and Vpp2 are active.
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PIN CAPACITANCE

Parameter
Symbol Parameter Description Test Conditions Typ. | Max. | Unit
Cint Address Capacitance Vin=0 21 pF
Cour Output Capacitance Vour =0 21 pF
Cinz Control Capacitance Vin = 0 (CE, REG) 47 pF
Cio I/O Capacitance Vio =0 21 pF
Notes:
1. Sampled, not 100% tested.
2. Test conditions Ta = 25°C, f = 1.0 MHz.
SWITCHING AC CHARACTERISTICS
Read Only Operation (Note 1)
Parameter
Symbols
JEDEC | Standard Parameter Description Min. Max. Unit
tavav trc Read Cycle Time 250 ns
teLav tce Chip Enable Access Time 250 ns
tavav tacc Address Access Time 250 ns
teLav toe Output Enable Access Time 150 ns
teLox tz Chip Enable to Output in Low Z 5 ns
teHaz tor Chip Disable to Output in High Z 60 ns
taLax toLz Output Enable to Outputin Low Z 5 ns
teHoz tor Output Disable to Output in High Z 60 ns
taxax toH QOutput Hold from first of Address, 5 ns
CE, or OE Change
tWHGL Write Recovery Time before Read 6 us
Note:

1. Input Rise and Fall Times (10% to 90%): < 10 ns, Input Pulse levels:
Vot and Von, Timing Measurement Reference Level — Inputs: Vic and Vin
Outputs: ViL and ViH

30 AmCO01AFLKA
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AC CHARACTERISTICS
Write/Erase/Program Operations
Parameter ]
Symbols
JEDEC | Standard Parameter Description Min, Max. Unit
tavay twe Write Cycle Time 250 ns
tavwL tas Address Set-Up Time 0 ns
twiax tan Address Hold Time 100 ns
tovwH tos Data Set-Up Time 80 ns
twHDX toH Data Hold Time 30 ns
toEH Output Enable Hold Time for 30 ns
Embedded Algorithm
twHaL twr Write Recovery Time before Read us
taHwL Read Recovery Time before Write 0 us
twLoz Output in High-Z from Write Enable 5 ns
twHoz Output in Low-Z from Write Enable 60 ns
teLwL tcs Chip Enable Set-Up Time 40 ns
twHEH tcH Chip Enable Hold Time 0 ns
twilwH twp Write Pulse Width 100 ns
twHwWL twpH Write Pulse Width HIGH 50 ns
twHwWH3 Embedded Programming Operation 14 us
(Notes 1, 2, 3)
twHWH4 Embedded Erase Operation for each 3 s
128 KB Memory Segment (Notes 1, 2, 4)
tvPEL Vpp Set-Up Time to Chip Enable LOW 100 ns
Notes:

1. Rise/Fall < = 10 ns.

2. Maximum specification not needed due to the devices internal stop timer that will stop any erase or write operation that
exceed the device specification.

3. Embedded Program Operation of 14 us consist of 10 us program pulse and 4 us write recovery before read. This is the
minimum time for one pass through the programming algorithm.

4. Embedded Erase Operation of 3 seconds consists of 2 seconds memory segment pre-programming times and
1 second memory segment erase time for each 128K byte memory segment. This is typical time for embedded
erase operation.
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Device and Outputs Data
Power-up, Standby Address Selection Enabled Valid Standby, Power-down
T VVVVVVVYV
Addresses XXXXXXE( Addresses Stable ’A‘X’A‘A.A A A’A
tavav (trc)
CE (E) / * /' \
o tEHOZ |
(tDF)
TE @) f \ ) \
= tWHGL —™ T o feHOZ [
(toF)
WE (W) = tcLav (toE) e \_
le— teLqv {tce) —™
tcLav (toLz) [ taxax (toH) =1 -
teLax (tez) ™ o
High Z r High Z
Data (DQ) <\<<<<<\ Output Valid >>>>
je— tavav {tacc) —
50V
Vce f \_
oV

Note: CE refers to CEq.2

Figure 15. AC Waveforms for Read Operations

17120A-17
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Bafa Poliing Read
tessos N XXX
twe —w| | tas o] W "
=/ N /NN /N

[e— {GHWL

oF ] £
T )

twp '4— tWHWH3 OR 4 —-|
"=/ e\ .l
b twPH
tcs

— fe— tDF
le— tDH toe hs—
£ r
Data s { aon 30H ] —
tos | N e ton
(3030H for Word mode)
Vce / —| tCE [+
—> teHvP
vee | 17120A-18
[ tvpEL
Notes:
1. Dinis data input to the device.
2. Daz is the output of the complement of the data written to the device.
3. Dour is the output of the data written to the device.
Figure 16. AC Waveforms for Embedded Erase Operation
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Notes:
1. Din is data input to the device.

2. Daris the output of the complement of the data written to the device.
3. Dour is the output of the data written to the device.

Figure 17. AC Waveforms for Embedded Programming Operation
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AC CHARACTERISTICS-ALTERNATE CE CONTROLLED WRITES

Write/Erase/Program Operations

Parameter
Symbols

JEDEC | Standard Parameter Description Min. Max. Unit

tavav twe Write Cycle Time 250 ns

taveL tas Address Set-Up Time 0 ns

teLax tan Address Hold Time 100 ns

toveH tos Data Set-Up Time 80 ns

teHDX ton Data Hold Time 30 ns

taLov toe Output Enable Hold Time for 10 150 ns
Embedded Algorithm

tGHEL Read Recovery Time before Write 0 us

twLEL tws WE Set-Up Time before CE 0 ns

terwH tcp WE Hold Time 0 ns

tELEH tcp Write Pulse Width 100 ns

{EHEL tcPH Write Pulse Width HIGH (Note 3) 50 ns

{EHEH3 Embedded Programming Operation 14 us
{Note 4)

teHEHS Embedded Erase Operation for each 3 S
128 KB Memory Segment (Notes 1, 2, 4)

tvpwi Vpp Set-Up Time to Write Enable LOW 100 ns

Notes:

1. Rise/Fall<=10ns
2. Maximum specification not needed due to the internal stop timer that will stop any erase or write operation that exist the de-
vice specification.
3. Chip Enable Controlled Programming:
Flash Programming is controlled by the valid combination of the Chip Enable (CEv, 2) and Write Enable (WE) signals. For
system that uses the Chip Enable signal(s) to define the write pulse width, all Set-up, Hold, and inactive Write Enable timing
should be measured relative to the Chip Enable signal(s}).

4. Embedded Program Operation of 14 us consist of 10 pus program pulse and 4 ps write recovery before read. This is the

minimum time for one pass through the programming algorithm.

5. Embedded Erase Operation of 3 seconds consists of 2 seconds memory segment pre-programming times and 1 second
memory segment erase time for each 128K byte memory segment. This is typical time for embedded
erase operation.
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Notes: 17120A-20

1. DIN is data input to the device.
2. Dar is the output of the complement of the data written to the device.
3. Dour is the output of the data written to the device.

Figure 18. Alternate AC Waveforms for CE Controlled Embedded Programming or Erasing Operation
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CARD INFORMATION STRUCTURE

The AmCOO1AFLKA contains a separate 512 byte
EEPROM memory for the Card Information Structure.
All or part of the 512 byte couid be used for the card’s
attribute memory space. This allows all of the Flash
memory to be used for the common memory space. Part
of the common memaory space could also be mapped
into the attribute memory space if more than 512 bytes
of CIS are needed.

The EEPROM used in the AmMCO01AFLKA is a NEC
uPD28C05GX-20-EJA designed to operate froma 5V
single power supply. The nPD28CO05 provides a DATA
polling function that provides the End of Write Cycle,
Chip Erase and Auto Erase and Programming
functions.

SYSTEM DESIGN AND INTERFACE INFORMATION

Power Up and Power Down Protection

The PCMCIA standard socket provides for proper
power up and power down sequencing via different pin
lengths to ensure that hot insertion and removal of the
PC card will not result in card damage or data loss.

AMD's Flash memory devices are designed to protect
against accidental programming or erasure caused by
spurious system signals that might exist during hot in-
sertion, hot removal, or power transitions. The AMD PC
card will power-up into a READ mode and the card will
function as a read only memory as long as Vpp is less
than Vec +2V. Erasing of the memory segments can be

accomplished only by writing the proper Erase com-
mand to the card twice along with the proper Chip En-
able, Output Enable and Write Enable control signals.

System Power Supply Decoupling

The AMD Flash memory card has a 0.1 pF decoupling
capacitor between the Vcc and the GND pins, and be-
tween the Vpp and the GND pins. Itis recommended the
system side also have a 4.7 uF capacitor between the
Vee and the GND pins, and between the Vpp and the
GND pi ns.
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PHYSICAL DIMENSIONS
Type 1 PC Card

85.6=0.2mm

|-—" 10.0 Min. (mm)

s R

54.0 = 0.1 mm

. J
|-—" 10.0 Min. (mm)
F——' ] 33+0.1mm
Front Side
Ao
68 35
Back Side
17120A-21
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