














Pm49FL002 / 004

A/A MUX MODE OPERATION

A/AMUX MODE READ/WRITE OPERATION

The Pm49FL002/004 offers a Address/Address Multi-
plexed (A/A Mux) mode for off-system operation, typi-
cally on an EPROM Programmer, similar to a traditional
Flash memory except the address input is multiplexed.
In the A/A Mux mode, the programmer must drive the
OE# pin to low (V,) for read or WE# pins to low for write
operation. The devices have no Chip Enable (CE#) pin
for chip selection and activation as traditional Flash
memory. The R/C#, OE# and WE# pins are used to
activate the device and control the power. The 11 multi-
plex address pins - A[10:0] and a R/C# pin are used to
load the row and column addresses for the target memory
location. The row addresses (internal address A10 - AO)

are latched on the falling edge of R/C# pin. The column
addresses (internal address A21 - A11) are latched on
the rising edge of R/C# pin. The Pm49FL002 uses A17
- A0 internally to decode and access the 256 Kbytes
memory space. The Pm49FL004 use Al18 - A0
respectively.

During a read operation, the OE# signal is used to con-
trol the output of data to the 8 I/O pins - I/0O[7:0]. During
a write operation, the WE# signal is used to latch the
input data from I/O[7:0]. See Table 10 for Bus Operation
Modes.

Table 10. A/A Mux Mode Bus Operation Modes

Mode RST# OE# WE# Address I/O
Read Vi Vi Vi X @ Dour
Write VH VH Vi X Dn
Standby Vi Vi Vi X High Zz
Output Disable Vi Vi X High Zz
Reset Vi X X High Z
A2 -A21 = X,
AL=Vu Aa%d: Vi Manufacturer ID @
Product Identification Vi Vi Vi Al =V, A0 =Vy
A2 - A21 =X, . o
AL =V, AO=Vy, Device ID @

Notes:
1. Xcanbe V, or V.
2. Referto Table 1 for the Manufacturer ID and Device ID of devices.
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SYSTEM MEMORY MAP

System Memory
(Top 4 MBytes)

FFFFFFFFh

FFFC0000h

Pm49FL002
(2 Mbits)

FFF80000h

PM49FLO04
(4 Mbits)

FFF00000h

PM49FL00S
(8 Mbits)

FFC00000h

Range for other
FWH Devices

Table 11. System Memory Map
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MEMORY BLOCKS AND ADDRESSES

Pm49FL002 / 004

Table 12. Pm49FL002 Sector/Block Address Table

PHr?)rtg\c,:vt?c:r? Block B(Iztgl;tiisz)e Sector S?ﬁg);mssi;e Address Range
TBL# B'chliik()BOOt 16 " " 3C000h - 3FFFFh
Block 14 16 " " 38000h - 3BFFFh
Block 13 16 " " 34000h - 37FFFh
Block 12 16 " " 30000h - 33FFFh
Block 11 16 " " 2C000h - 2FFFFh
Block 10 16 " " 28000h - 2BFFFh
Block 9 16 " " 24000h - 27FFFh
Block 8 16 " " 20000h - 23FFFh
Block 7 16 " " 1C000h - 1FFFFh
WP Block 6 16 " " 18000h - 1BFFFh
Block 5 16 " " 14000h - 17FFFh
Block 4 16 " " 10000h - 13FFFh
Block 3 16 " " 0CO000h - OFFFFh
Block 2 16 " " 08000h - OBFFFh
Block 1 16 " " 04000h - 07FFFh
Sector 3 4 03000h - 03FFFh
Sector 2 4 02000h - 02FFFh
Block O 16
Sector 1 4 01000h - 01FFFh
Sector 0 4 00000h - O0OFFFh
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MEMORY BLOCKS AND ADDRESSES (CONTINUED)

Pm49FL002 / 004

Table 13. Pm49FL004 Sector/Block Address Table

Hardware Block Size Sector Size
Protection Block (Kbytes) Sector (Kbytes) Address Range
TBL# Block 7 (Boot 64 " " 70000h - 7FFFFh
Block)
Block 6 64 " " 60000h - 6FFFFh
Block 5 64 " " 50000h - 5FFFFh
Block 4 64 " " 40000h - 4FFFFh
Block 3 64 " " 30000h - 3FFFFh
Block 2 64 " " 20000h - 2FFFFh
WP#
Block 1 64 " " 10000h - 1FFFFh
Sector 15 4 OF000h - OFFFFh
Block 0 64
Sector 1 4 01000h - 01FFFh
Sector 0 4 00000h - OOFFFh
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COMMAND DEFINITION

Table 14. Software Data Protection Command Definition

Command BUS 1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus
Sequence Cycle Cycle Cycle Cycle Cycle Cylce Cycle
Addr @ Data | Addr Data | Addr Data | Addr Data | Addr Data | Addr Data
Read 1 Addr Dogr
Chip Erase @ 6 5555h AAh 2AAAh 55h | 5555h 80h |5555h AAh | 2AAAh 55h |5555h 10h
Sector Erase 6 5555h AAh 2AAAh 55h [5555h 80h [5555h AAh | 2AAAh 55h [ SA ® 30h
Block Erase 6 5555h AAh 2AAAh 55h [5555h 80h |5555h AAh |2AAAh 55h |BA ¥ 50h
Byte Program 4 |5555h AAh |2AAAh 55h [5555h AoOh | Addr Dy
Product ID Entry 3 5555h AAh 2AAAh 55h | 5555h 90h
Product ID Exit ® 3 5555h AAh 2AAAh 55h | 5555h FOh
Product ID Exit © 1 | XXXXh FOh

Notes:

1. Chip erase is available in A/A Mux Mode only.
2. Address A[15:0] is used for SDP command decoding internally and A15 must be “0” in FWH/LPC and A/A
Mux modes. A, - A16 = Don't care where A, ¢ is the most-significant address of Pm49FLOOx.
3. SA = Sector address to be erased.
4. BA = Block address to be erased.
5. Either one of the Product ID Exit command can be used.
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DEVICE OPERATIONS FLOWCHARTS
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AUTOMATIC PROGRAMMING

Start

A
Load Data AAh
to
Address 5555h

A
Load Data 55h
to
Address 2AAAh

A
Address Load Data AOh

| ‘ to
ncremen Address 5555h

A

A
Load Program
Data to
Program Address

P

Y

/07 = Data?
or
I/06 Stop Toggle? No

Yes

Last Address?

Programming
Completed

Chart 1. Automatic Programming Flowchart
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DEVICE OPERATIONS FLOWCHARTS

(CONTINUED)
AUTOMATIC ERASE

Pm49FL002 / 004

CHIP ERASE COMMAND

Start

A

Write Chip, Sector,
or Block
Erase Command

>

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 10h
to
Address 5555h )

Data = FFh?
or

I/06 Stop Toggle?

Erasure
Completed

SECTOR ERASE COMMAND

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 30h
to
SA (1,2,3)

Chart 2. Automatic Erase Flowchart

Notes:
1. Please see Table 12 to Table 13 for
Sector/Block Address Tables.

2. Only erase one sector or one block per
erase operation.

3. When the TBL# pin is pulled low (V,),
the boot block will not be erased.

BLOCK ERASE COMMAND

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 80h
to
Address 5555h

v

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data 50h
to
BA

1,2,3)
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DEVICE OPERATIONS FLOWCHARTS
(CONTINUED)

SOFTWARE PRODUCT IDENTIFICATION ENTRY

Pm49FL002 / 004

SOFTWARE PRODUCT IDENTIFICATION EXIT

Load Data AAh
to
Address 5555h

!

Load Data 55h
to
Address 2AAAh

v

Load Data 90h
to
Address 5555h

v

Enter Product
Identification
Mode (2

Load Data AAh
to
Address 5555h

v

Load Data 55h
to
Address 2AAAh

v

Load Data FOh
to
Address 5555h

v

Exit Product
Identification
Mode @)

or

Load Data FOh
to
Address XXXXh

Exit Product
Identification
Mode

Notes:
1. After entering Product Identification Mode, the Manufacturer ID and the Device ID of Pm49FL0O0x can be read.

2. Product Identification Exit command is required to end the Product Identification mode and return to standby mode.

3. Either Product Identification Exit command can be used, the device returns to standby mode.

Chart 3. Software Product Identification Entry/Exit Flowchart
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ABSOLUTE MAXIMUM RATINGS @

Pm49FL002 / 004

Temperature Under Bias -55°C to +125°C

Storage Temperature -65°C to +150°C

Standard Package 240°C 3 Seconds

Surface Mount Lead Soldering Temperature

Lead-free Package 260°C 3 Seconds

Input Voltage with Respect to Ground on All Pins @ 05V 1to Ve +05V

All Output Voltage with Respect to Ground -05VtoVee+05V

Vee @ 0.5V to +6.0 V
Notes:

1. Stresses under those listed in “Absolute Maximum Ratings” may cause permanent damage
to the device. This is a stress rating only. The functional operation of the device or any other
conditions under those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating condition for extended periods may affected
device reliability.

2. Maximum DC voltage on input or I/O pins are +6.25 V. During voltage transitioning period,
input or I/O pins may overshoot to V¢ + 2.0 V for a period of time up to 20 ns. Minimum
DC voltage on input or I/O pins are -0.5 V. During voltage transitioning period, input or I/O
pins may undershoot GND to -2.0 V for a period of time up to 20 ns.

DC AND AC OPERATING RANGE

Part Number Pm49FL002 Pm49FL004
Operating Temperature 0°C to 85°C 0°C to 85°C
Vcc Power Supply 30V-36V 30V-36V
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DC CHARACTERISTICS

Symbol Parameter Condition Min Typ Max Units
! Input Leallkage Current for IC, Vin = 0V 10 Vee, Vee = Vee ma 100 LA
ID[3:0] pins
I Input Leakage Current ViN =0V toVee, Vee = Vee max +1 HA
ILo Output Leakage Current Vijo =0V toVee, VCC = Ve max +1 HA
Standby V¢ Current FWH4 or LFRAME# = V|,
Isg 500 HA
(FWH/LPC Mode) f= 33 MHz; Vee = Vee max
FWH4 or LFRAME# = VIL,
ey Ready Mode V¢ Current f= 33 MHZ; lour = 0 MA, 10 mA
(FWH/LPC Mode)
Vee = Vee max
) FWH4 or LFRAME# = VIL,
lec1 Ve Active Read Current f= 33 MHZ: oy = 0 MA, 9 15 A
(FWH/LPC Mode)
Vee = Vee max
lccz @ |Vcc Program/Erase Current 7 20 mA
Vi Input Low Voltage -0.5 0.3 Vce \%
ViH Input H|gh Voltage 0.7 Vcc Vee + 0.5 \%
VoL Output Low Voltage lor = 2.0 MA, Ve = Vee min 0.1 Ve \Y
Vor OUtpUt H|gh Voltage lon =-100 MA, Vcee = Vee min 0.9 Ve \%
Note: 1. Characterized but not 100% tested.
AC CHARACTERISTICS
PIN IMPEDANCE (V_.=3.3V,f =1MHz, T =25°C)
Typ Max Units Conditions
Cio® /O Pin Capacitance 12 pF Vio=0V
Cn® Input Capacitance 12 pF VnN=0V
Lpn @ Pin Inductance 20 nH
Notes:

1. These parameters are characterized but not 100% tested.
2. Refer to PCI specification.
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INTERFACE AC INPUT/OUTPUT CHARACTERISTICS

Symbol Parameter Condition Min Max Units

0 < Vour < 0.3 Vee 12 Vee mA

lop (AC) a‘gg‘mi”g curmrent 103 Vee <Vour <09 Vee | -17.1 (Vee - Vour) mA
0.7 Vee < Vout < Vee Equation C ®

(Test point) Vout = 0.7 Ve -32 Ve mA

Vee > Vour > 0.6 Ve 16 Ve mA

lo (AC) | Switching current low | 0.6 Ve > Vour > 0.1 Vee | -17.1 (Ve - Vour) mA
0.18 Vee > Vour> 0 EquationD @

(Test point) Vout =0.18 Ve 38 Ve mA
leL Low clamp current -3<Vpn<-1 -25+ (Viy+1)/0.015 mA
e High clamp current  |Vee +4 >V >Vee + 1 25+ (V(")\'(;I/SCC -1/ mA
slewr @ | Output rise slew rate | 0.2 V¢ - 0.6 V¢ load 1 4 Vins
slewf @ | Output fall slew rate | 0.6 V¢ - 0.2 Vc load 1 4 Vins

Notes:
1. See PCI specification.
2. PCI specification output load is used.
FWH/LPC INTERFACE CLOCK CHARACTERISTICS
Symbol Parameter Min Max Units
teve Clock Cycle Time 30 ns
thicn Clock High Time 11 ns
tLow Clock Low Time 11 ns
Clock Slew Rate 1 4 V/ins
INIT# or RST# Slew Rate 50 mV/ns
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AC CHARACTERISTICS (CONTINUED)
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FWH/LPC INTERFACE CLOCK WAVEFORM

0.6 Ve

0.4 V. p-to-p
(minimum)

FWH/LPC INTERFACE MEASUREMENT CONDITION PARAMETERS

Symbol Value Units
Vot 0.6 Vcc \%
Vot 0.2 Vcc \%
V1est 0.4 Ve \%
Viax! 0.4 Vec %
Input Signal Edge Rate 1 V/ns

Note: 1. The input test environment is done with 0.1 V¢ of overdrive over V) and V, . Timing parameters must
be met with no more overdrive that this. Vyax specifies the maximum peak-to-peak waveform allowed
for measuring input timing. Production testing may use different voltage values, but must correlate
results back to these parameter.

FWH/LPC MEMORY READ/WRITE OPERATIONS CHARACTERISTICS

Symbol Parameter Min Max Units
Teve Clock Cycle Time 30 ns
Tsu Input Set Up Time 7 ns
Ty Input Hold Time 0 ns
TyaL Clock to Data Out 2 11 ns
Ton Clock to Active Time (float to active delay) 2 ns
Torr Clock to Inactive Time (active to float delay) 28 ns
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INPUT TIMING PARAMETERS

CLK

tsy «

FWHI[3:0] or
LADJ[3:0]
(Valid Input Data)

INPUT VALID

FWH/LPC OUTPUT TIMING PARAMETERS

CLK

_/

TEST

tVAL

FWH[3:0] or
LAD[3:0]
(valid Output Data)

FWH[3:0] or
LAD[3:0]
(Float Output Data)

— t —»

OFF

ON
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC RESET OPERATION CHARACTERISTICS

Symbol Parameter Min Max Units
TersT Reset Active Time to V¢ Stable 1 ms
TkrsT Reset Active Time to Clock Stable 100 Hs
Trste Reset Pulse Width 100 ns
TrsTE Reset Active to Output Float Delay 50 ns
Trst @ Reset Inactive Time to Input Active 1 Ms

Note: 1. There will be a 10 ps reset latency if a reset procedure is performed during a programming or erase
operation.

FWH/LPC RESET AC WAVEFORMS

ccC Il

CLK

J/ /L
7/
¢ T

RST#/INIT# / "

o Ao0) /XXX XXXXX,
LAD[3:0] /

FWH4 or
LFRAME#

7

/XXX XX XXX, XXXXKO

RST

A/A MUX MODE INPUT TEST MEASUREMENT CONDITION PARAMETERS

3.0V

Input 15V

0.0V

AC
Measurement
Level

A/AMUX MODE TEST LOAD CONDITION

TO TESTER

TO DUT 4

e,

J_C
l3OLpF
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AC CHARACTERISTICS (CONTINUED)

Pm49FL002 / 004

A/AMUX MODE READ OPERATIONS CHARACTERISTICS

Symbol Parameter Min Max Units
tre Read Cycle Time 270 ns
tacc Address to Output Delay 120 ns
trsT RST# High to Row Address Set-up Time 1 ms
tas R/C# Address Set-up Time 45 ns
tan R/C# Address Hold Time 45 ns
toe OE# to Output Delay 50 ns
tor OE# to Output High Z 0 30 ns
ton Output Hold from OE# or Address, whichever occured first 0 ns
tvcs Ve Set-up Time 50 ps

A/A MUX MODE READ OPERATIONS AC WAVEFORMS

RST# JL
lrsT P tre >

ADDRESS ROW ADDRESS COLUMN ADDRESS><
i

€l P,y tas tan >
R/IC#
tacc™]
OE#
L— top ——» <« tp ¥
WE#
HIGH Z
OUTPUT Ao o —
¢ tycs >
VCC
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AC CHARACTERISTICS (CONTINUED)
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A/AMUX MODE WRITE (PROGRAM/ERASE) OPERATIONS CHARACTERISTICS

Symbol Parameter Min Max Units
trsT RST# High to Row Address Set-up Time 1 ms
tas R/C# Address Set-up Time 50 ns
tan R/C# Address Hold Time 50 ns
tewn R/C# to WE# High Time 50 ns
toes OE# High Set-up Time 20 ns
toEH OE# High Hold Time 20 ns
tps Data Set-up Time 50 ns
toH Data Hold Time 5 ns
twp Write Pulse Width 100 ns
twen Write Pulse Width High 100 ns
tep Byte Programming Time 40 us
tec Chip, Sector or Block Erase Cycle Time 80 ms
tves Ve Set-up Time 50 us

A/A MUX MODE WRITE OPERATIONS AC WAVEFORMS

RST# /
tRST <—tRC4’

ADDRESS ROW ADDRESj COLUMN ADDRESS><

<t Ple—t

¢IAS$<*I —

AH AH

R/IC#

< tyes > < lown Ptoey
OE# 4
< loes
WE#

HIGH Z
INPUT
OUTPUT DATA

1t Pt

DS DH

cC
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AC CHARACTERISTICS (CONTINUED)
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A/AMUX MODE BYTE PROGRAM OPERATIONS AC WAVEFORMS

4-Byte Program Command

onness N T
5555 2AAA 5555 BYTE ADDRESS

R/C#
e t
Low “lyp P ——lgpp ———p
WE#

OE#

tDS tDH
INPUT

(

A/A MUX MODE CHIP ERASE OPERATIONS AC WAVEFORMS

e 6-Byte Chip Erase Command

pooress (0 X
5555 2AAA 5555 5555 2AAA 5555

R/IC# \ :
town typ [ I typy “—— Tt >
WE#

OE# \

S I S G I G G
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AC CHARACTERISTICS (CONTINUED)
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A/AMUX MODE SECTOR/BLOCK ERASE OPERATIONS AC WAVEFORMS

6-Byte Block Erase Command

|l »
*x*x*xgxgx*x
5555 2AAA 5555 5555 2AAA SECTOR OR

BLOCK ADDRESS
R/C# \ :

tCWH tWP il > tWPH tEC
WE#

OE# \

tps t

DH
DATA IN >< AA X 55 >< 80 X AA >< 55 >< 30/50 ><j

A/A MUX MODE TOGGLE BIT AC WAVEFORMS

poomess___row Xeowm) ) X XXX XX, XXX X XXX XXX

RIC#

WE# J
toen <
OF# WW

1106

5

Note: 1. Toggling OE# will operate Toggle Bit.
2. 1/06 may start and end from “1” or “0” in random.
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AC CHARACTERISTICS (CONTINUED)

Pm49FL002 / 004

A/A MUX MODE DATA# POLLING AC WAVEFORMS

pooness___row eowm) ) X XXAX X, X XXX XXX XXX

R/C#

WE# J
tOEH

OE# \ /
<t
o7 P o Vi o :

Note: Toggling OE# will operate Data# Polling.

PROGRAM/ERASE PERFORMANCE

Parameter Unit Typ Max Remarks
Sector/Block Erase Time ms 50 80 From writing erase command to erase completion
Chip Erase Time ms 50 80 From writing erase command to erase completion
Byte Programming Time us o5 20 Excludgs the time of four-cycle program command
execution

Note: These parameters are characterized but not 100% tested.

RELIABILITY CHARACTERISTICS ®

Parameter Min Typ Unit  |Test Method
Endurance 100,000 @ Cycles | JEDEC Standard A117
Data Retention 20 Years |JEDEC Standard A103
ESD - Human Body Model 2,000 >4,000 Volts | JEDEC Standard A114
ESD - Machine Model 200 >400 Volts [JEDEC Standard A115
Latch-Up 100 + lecy mA | JEDEC Standard 78
Notes: 1. These parameters are characterized but not 100% tested.

2. Preliminary specification only and will be formalized after cycling qualification test.
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PACKAGE TYPE INFORMATION

32V
32-Pin Thin Small Outline Package (VSOP - 8 mm x 14 mm)( measure in millimeters)
1.05
— 0.95
Pin 1 1.D.
—JF | (BB v 027
—/} —1
—/] ——
—/] ——
— — 8.10 ¢
— — 7.90 e
—/] ——
= — t oso
—/] ——
—/] —— LI
R
12.50 :
12.30
14.20 )
¢ 13.80
1.20 i
MAX i/

32J
32-Pin Plastic Leaded Chip Carrier (measured in millimeters)

12.57

12.32
11.51

11.35

0101

»

[

v

0 74X30°

15.11 [] ]
14.86
L] pin11D. ] U
2. 41
_ 1405 ] ] 1.93
13.89 SEATING
[] ] PLANE
- = 13.46 J
12.45
LT LT LT [ 0.33
0.66
TOP VIEW SIDE VIEW
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REVISION HISTORY

Date Revision No. Description of Changes Page No.
June, 2002 1.0 Preliminary publication All
July, 2002 1.1 Formal publication All

Revised program and erase time specification 1,41, 44

January, 2003 12 Corrected typo on the part number for Block Locking )3

Register

Removed Pm49FL008 information All
November, 2003 13 Removed inch measurement for package type 45

information

Changed product ordering information for lead -free L4
December, 2003 14 package opion

Upgraded guranteed program/erase cycles from L 44

50,000 to 100,000 (preliminary)

February, 2004 15 Extend Operation Temperature All
March, 2005 1.6 Modify pinl of VSOP package from Vcce to NC. 3
March, 2006 1.7 Change Logo and company name All
April, 2006 1.8 Correct logo in some description 4

OCT, 2008 19 Modify pin28 of PLCC package from NC to GND. 3
April, 2009 2.0 ADD the Halegon Free 1,3
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