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A/A MUX MODE OPERATION

A/A MUX 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 (VIL) 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 - A0)

Notes:
1. X can be VIL or VIH.
2. Refer to Table 1 for the Manufacturer ID and Device ID of devices.

Table 10. A/A Mux Mode Bus Operation Modes

Mode RST#   OE#   WE# Address   I/O

Read VIH VIL VIH X (1) DOUT

Write VIH VIH VIL X DIN

Standby VIH VIH VIH X   High Z

Output Disable VIH VIH X X   High Z

Reset VIL X X X High Z

Product Identification VIH VIL VIH

A2 - A21 =  X,
A1 = VIL, A0 = VIL

and
A1 = VIH, A0 = VIH

Manufacturer ID (2)

A2 - A21 = X,
A1 = VIL, A0 = VIH

Device ID (2)

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 A18 - 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/O[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.
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SYSTEM MEMORY MAP

System Memory
(Top 4 MBytes)

Pm49FL002
(2 Mbits)

Pm49FL004
(4 Mbits)

Pm49FL008
(8 Mbits)

FFFFFFFFh

FFFC0000h

FFF80000h

FFF00000h

FFC00000h

Range for other
FWH Dev ices

Table 11. System Memory Map
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Table 12. Pm49FL002 Sector/Block Address Table

MEMORY BLOCKS AND ADDRESSES

Hardware
Protection

Block
Block Size

(Kbytes)
Sector

Sector Size
(Kbytes)

Address Range

TBL#
Block 15 (Boot

Block)
16 " " 3C000h - 3FFFFh

WP#

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

Block 6 16 " " 18000h - 1BFFFh

Block 5 16 " " 14000h - 17FFFh

Block 4 16 " " 10000h - 13FFFh

Block 3 16 " " 0C000h - 0FFFFh

Block 2 16 " " 08000h - 0BFFFh

Block 1 16 " " 04000h - 07FFFh

Block 0 16

Sector 3 4 03000h - 03FFFh

Sector 2 4 02000h - 02FFFh

Sector 1 4 01000h - 01FFFh

Sector 0 4 00000h - 00FFFh
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Hardware
Protection

Block
Block Size

(Kbytes)
Sector

Sector Size
(Kbytes)

Address Range

TBL#
Block 7 (Boot

Block)
64 " " 70000h - 7FFFFh

WP#

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

Block 1 64 " " 10000h - 1FFFFh

Block 0 64

Sector 15 4 0F000h - 0FFFFh

: : :

Sector 1 4 01000h - 01FFFh

Sector 0 4 00000h - 00FFFh

Table 13. Pm49FL004 Sector/Block Address Table

MEMORY BLOCKS AND ADDRESSES (CONTINUED)
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COMMAND DEFINITION

Table 14. Software Data Protection Command Definition

Command
Sequence

Bus
Cycle

1st Bus
Cycle

Addr (2) Data

2nd Bus
Cycle

Addr  Data

3rd Bus
Cycle

Addr  Data

4th Bus
Cycle

Addr  Data

5th Bus
Cylce

Addr  Data

6th Bus
Cycle

Addr  Data

Read 1 Addr  DOUT

Chip Erase (1) 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 (3)  30h

Block Erase 6 5555h  AAh 2AAAh  55h 5555h  80h 5555h  AAh 2AAAh  55h BA (4)  50h

Byte Program 4 5555h  AAh 2AAAh  55h 5555h  A0h Addr  DIN

Product ID Entry 3 5555h  AAh 2AAAh  55h 5555h  90h

Product ID Exit (5) 3 5555h  AAh 2AAAh  55h 5555h  F0h

Product ID Exit (5) 1 XXXXh F0h

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
MS

 - A16 = Don’t care where A
MS

 is the most-significant address of Pm49FL00x.
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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Start

Load Data AAh
to

Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data A0h
to

Address 5555h

Load Program
Data to

Program Address

I /O7 = Data?
or

I /O6 Stop Toggle?

Last  Address?

Programming
Comple ted

No

No

Yes

Yes

Address
Increment

DEVICE OPERATIONS FLOWCHARTS

AUTOMATIC PROGRAMMING

Chart 1. Automatic Programming Flowchart
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AUTOMATIC ERASE

Chart 2. Automatic Erase Flowchart

SECTOR ERASE COMMAND

DEVICE OPERATIONS FLOWCHARTS
(CONTINUED)

Start

Write Chip, Sector,
or Block

Erase Command

Data = FFh?
or

I /O6 Stop Toggle?

Erasure
Comple ted

Yes

No

Load Data AAh
to

 Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 80h
to

Address 5555h

Load Data AAh
to

Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 10h
to

Address 5555h (3)

Load Data AAh
to

 Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 80h
to

Address 5555h

Load Data AAh
to

Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 30h
to

S A (1,2,3)

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 (VIL),
the boot block will not be erased.

CHIP ERASE COMMAND BLOCK ERASE COMMAND

Load Data AAh
to

 Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 80h
to

Address 5555h

Load Data AAh
to

Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 50h
to

B A
(1,2,3)
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SOFTWARE PRODUCT IDENTIFICATION EXIT

Load Data AAh
to

 Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data 90h
to

Address 5555h

Enter Product
Identi f ication

Mode (1,2)

Load Data AAh
to

 Address 5555h

Load Data 55h
to

Address  2AAAh

Load Data F0h
to

Address 5555h

Exit  Product
Identi f ication

Mode (3)

Load Data F0h
to

Address XXXXh

Exit  Product
Identi f ication

Mode (3)

or

Chart 3. Software Product Identification Entry/Exit Flowchart

SOFTWARE PRODUCT IDENTIFICATION ENTRY

DEVICE OPERATIONS FLOWCHARTS
(CONTINUED)

Notes:
1. After entering Product Identification Mode, the Manufacturer ID and the Device ID of Pm49FL00x 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.
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Temperature Under Bias -55oC to +125oC

Storage Temperature -65oC to +150oC

Surface Mount Lead Soldering Temperature
Standard Package 240oC 3 Seconds

Lead-free Package 260oC 3 Seconds

Input Voltage with Respect to Ground on All Pins   (2) -0.5 V to VCC + 0.5 V

All Output Voltage with Respect to Ground -0.5 V to VCC + 0.5 V

VCC (2) -0.5 V to +6.0 V

DC AND AC OPERATING RANGE

Part Number Pm49FL002 Pm49FL004

Operating Temperature   0oC to 85oC   0oC to 85oC

Vcc Power Supply   3.0 V - 3.6 V   3.0 V - 3.6 V

ABSOLUTE MAXIMUM RA TINGS (1)

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 VCC + 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.



Chingis Technology Corporation                                           Issue Date: April, 2009  Rev: 2.0

Pm49FL002 / 004

35

DC CHARACTERISTICS

Note: 1. Characterized but not 100% tested.

AC CHARACTERISTICS

PIN IMPEDANCE  (V
CC

 = 3.3 V, f  = 1 MHz, T = 25°C )

Typ Max Units Conditions

CI/O (1) I/O Pin Capacitance 12 pF VI/O = 0 V

CIN (1) Input Capacitance 12 pF VIN = 0 V

LPIN (2) Pin Inductance 20 nH

Notes:
1.  These parameters are characterized but not 100% tested.
2.  Refer to PCI specification.

Symbol Parameter Condition Min Typ Max Units

II
Input Leakage Current for IC,
ID[3:0] pins

VIN = 0 V to VCC, VCC = VCC max 100 µA

ILI Input Leakage Current VIN = 0 V to VCC, VCC = VCC max ±1 µA

ILO Output Leakage Current VI/O = 0 V to VCC, VCC = VCC max ±1 µA

ISB
Standby VCC Current

(FWH/LPC Mode)

FWH4 or LFRAME# = VIH,

f = 33 MHz;  VCC  = VCC max
500 µA

IRY
Ready Mode VCC Current

(FWH/LPC Mode)

FWH4 or LFRAME# = VIL,

f = 33 MHz; IOUT = 0 mA,

VCC = VCC max

10 mA

ICC1
VCC Active Read Current

(FWH/LPC Mode)

FWH4 or LFRAME# = VIL,

f = 33 MHz; IOUT = 0 mA,

VCC = VCC max

2 15 mA

ICC2 
(1) VCC Program/Erase Current 7 20 mA

VIL Input Low Voltage -0.5 0.3 VCC V

VIH Input High Voltage 0.7 VCC VCC + 0.5 V

VOL Output Low Voltage IOL = 2.0 mA, VCC = VCC min 0.1 VCC V

VOH Output High Voltage IOH = -100 mA, VCC = VCC min 0.9 VCC V
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AC CHARACTERISTICS (CONTINUED)

FWH/LPC INTERFACE AC INPUT/OUTPUT CHARACTERISTICS

Symbol Parameter Condition Min Max Units

IOH (AC)
Switching current
high

0 < VOUT < 0.3 VCC -12 VCC mA

0.3 VCC < VOUT < 0.9 VCC -17.1 (VCC - VOUT) mA

0.7 VCC < VOUT < VCC Equation C (1)

(Test point) VOUT = 0.7 VCC -32 VCC mA

IOL (AC) Switching current low

VCC > VOUT > 0.6 VCC 16 VCC mA

0.6 VCC > VOUT > 0.1 VCC -17.1 (VCC - VOUT) mA

0.18 VCC > VOUT > 0 Equation D (1)

(Test point) VOUT = 0.18 VCC 38 VCC mA

ICL Low clamp current -3 < VIN < -1 -25 + (VIN + 1) / 0.015 mA

ICH High clamp current VCC + 4 > VIN > VCC + 1
25 + (VIN - VCC - 1) /

0.015
mA

slewr (2) Output rise slew rate 0.2 VCC - 0.6 VCC load 1 4 V/ns

slewf (2) Output fall slew rate 0.6 VCC - 0.2 VCC load 1 4 V/ns

Notes:
1.  See PCI specification.
2.  PCI specification output load is used.

FWH/LPC INTERFACE CLOCK CHARACTERISTICS

Symbol Parameter Min Max Units

tCYC Clock Cycle Time 30 ns

tHIGH Clock High Time 11 ns

tLOW Clock Low Time 11 ns

Clock Slew Rate 1 4 V/ns

INIT# or RST# Slew Rate 50 mV/ns
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AC CHARACTERISTICS (CONTINUED)

Symbol Parameter Min Max Units

TCYC Clock Cycle Time 30 ns

TSU Input Set Up Time 7 ns

TH Input Hold Time 0 ns

TVAL Clock to Data Out 2 11 ns

TON Clock to Active Time (float to active delay) 2 ns

TOFF Clock to Inactive Time (active to float delay) 28 ns

FWH/LPC MEMORY READ/WRITE OPERATIONS CHARACTERISTICS

tL O W

tHIGH

tCYC

0.5 V CC

0.4 V CC

0.3 V CC

0.4 V C C p-to-p
(minimum)

0.6 V CC

0.2 V CC

FWH/LPC INTERFACE CLOCK WAVEFORM

FWH/LPC INTERFACE MEASUREMENT CONDITION PARAMETERS

Symbol Value Units

VTH
1 0.6 VCC V

VTL
1 0.2 VCC V

VTEST 0.4 VCC V

VMAX
1 0.4 VCC V

Input Signal Edge Rate 1 V/ns

Note: 1. The input test environment is done with 0.1 VCC of overdrive over VIH and VIL. Timing parameters must
be met with no more overdrive that this. VMAX 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.



Chingis Technology Corporation                                           Issue Date: April, 2009  Rev: 2.0

Pm49FL002 / 004

38

AC CHARACTERISTICS (CONTINUED)

V T E S T

V TL

V T H

tVAL

tO F F

tO N

CLK

FWH[3:0]  or
LAD[3:0]

(Val id  Output  Data)

FWH[3:0]  or
LAD[3:0]

(Float  Output  Data)

FWH/LPC OUTPUT TIMING PARAMETERS

tH
tSU

INPUT VALID

V T H

V TL

V TEST

V M A X

FWH[3:0]  or
LAD[3:0]

(Valid Input Data)

CLK

FWH/LPC INPUT TIMING PARAMETERS
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T P R S T

T K R S T

T R S T P
T R S T

T RSTF

V C C

CLK

RST#/INIT#

FWH[3:0]  or
LAD[3:0]

FWH4 or
LFRAME#

FWH/LPC RESET AC WAVEFORMS

FWH/LPC RESET OPERATION CHARACTERISTICS

AC CHARACTERISTICS (CONTINUED)

A/A MUX MODE TEST LOAD CONDITION

TO TESTER

30 pF
C L

TO DUT

A/A MUX MODE INPUT TEST MEASUREMENT CONDITION PARAMETERS

3.0 V

0.0 V

1.5 V
A C
Measurement
Level

Input

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

Symbol Parameter Min Max Units

TPRST Reset Active Time to VCC Stable 1 ms

TKRST Reset Active Time to Clock Stable 100 µs

TRSTP Reset Pulse Width 100 ns

TRSTF Reset Active to Output Float Delay 50 ns

TRST
 (1) Reset Inactive Time to Input Active 1 µs
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AC CHARACTERISTICS (CONTINUED)

A/A MUX MODE READ OPERATIONS CHARACTERISTICS

A/A MUX MODE READ OPERATIONS AC WAVEFORMS

R O W  A D D R E S S

tRC

tACC

tO E tDF

tO H

O U T P U T
VALID

HIGH  Z

A D D R E S S

O E #

W E #

OUTPUT

V C C

tVCS

RST#

tRST

COLUMN ADDRESS

tAS tAH tAS tAH

R/C#

Symbol Parameter Min Max Units

tRC 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

tAH R/C# Address Hold Time 45 ns

tOE OE# to Output Delay 50 ns

tDF OE# to Output High Z 0 30 ns

tOH Output Hold from OE# or Address, whichever occured first 0 ns

tVCS VCC Set-up Time 50 µs
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A/A MUX MODE WRITE OPERATIONS AC WAVEFORMS

R O W  A D D R E S S

tRC

tC W H tOEH

tDS tDH

INPUT
D A T A

HIGH  Z

A D D R E S S

O E #

W E #

OUTPUT

V C C

tVCS

RST#
tRST

COLUMN ADDRESS

tAS tAH tAS tAH

R/C#

tOES

AC CHARACTERISTICS (CONTINUED)

A/A MUX 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

tAH R/C# Address Hold Time 50 ns

tCWH R/C# to WE# High Time 50 ns

tOES OE# High Set-up Time 20 ns

tOEH OE# High Hold Time 20 ns

tDS Data Set-up Time 50 ns

tDH Data Hold Time 5 ns

tWP Write Pulse Width 100 ns

tWPH Write Pulse Width High 100 ns

tBP Byte Programming Time 40 µs

tEC Chip, Sector or Block Erase Cycle Time 80 ms

tVCS VCC Set-up Time 50 µs
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A/A MUX MODE BYTE PROGRAM OPERATIONS AC WAVEFORMS

A/A MUX MODE CHIP ERASE OPERATIONS AC WAVEFORMS

tW P tW P H tEC

A A 55DATA IN

A D D R E S S

O E #

W E #

R/C#

6-Byte Chip Erase Command

tDH
tDS

tC W H

5555 55552AAA 5555 55552AAA

A A 5580 10

AC CHARACTERISTICS (CONTINUED)

tW P

tW P H tBP

5555 5555 BYTE ADDRESS2AAA

A A 55 A0 INPUT
D A T A

VALID
D A T ADATA

A D D R E S S

O E #

W E #

R/C#

4-Byte  Program Command

tDHtDS

tC W H
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A/A MUX MODE SECTOR/BLOCK ERASE OPERATIONS AC WAVEFORMS

tW P tW P H tEC

A A 55DATA IN

A D D R E S S

O E #

W E #

R/C#

6-Byte Block Erase Command

tDH
tDS

tC W H

5555 55552AAA 5555 S E C T O R  O R
B L O C K  A D D R E S S

2AAA

A A 5580 30/50

A/A MUX MODE TOGGLE BIT AC WAVEFORMS

tOEH

W E #

R/C#

O E #

I/O6

tO E

DD

A D D R E S S R O W C O L U M N

Note: 1. Toggling OE# will operate Toggle Bit.
2. I/O6 may start and end from “1” or “0” in random.

AC CHARACTERISTICS (CONTINUED)
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A/A MUX MODE DATA# POLLING AC WAVEFORMS

tOEH

W E #

R/C#

O E #

I/O7

tO E

DD

A D D R E S S R O W C O L U M N

D#D#D#

Note: Toggling OE# will operate Data# Polling.

AC CHARACTERISTICS (CONTINUED)

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 µs 25 40
Excludes the time of four-cycle program command
execution

PROGRAM/ERASE PERFORMANCE

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

RELIABILITY CHARACTERISTICS  (1)

Parameter Min Typ Unit Test Method

Endurance 100,000 (2) 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 + ICC1 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  INFORMA TION

TOP VIEW SIDE VIEW

32V
32-Pin Thin Small Outline Package (VSOP - 8 mm x 14 mm)( measure in millimeters)

0.50
B S C

1.05
0.95

0.27
0.17

0.15
0.05

Pin 1 I.D.

12.50
12.30
14.20
13.80

8.10
7.90

1.20
M A X

0.25
0°
5°

0.20

0.10

0.70
0.50

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

Pin 1 I.D.

15.11
14.86

14.05
13.89

1.27 Typ.0.81
0.66

11.51
11.35

12.57
12.32

0.74X30°

13.46
12.45

0.53
0.33

2.41
1.93

3.56
3.18

SEATING
P L A N E
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REVISION HISTORY

Date Revision  No . Description of Changes  Page No. 

June, 2002  1.0   Preliminary publication  All 

Ju ly, 2002  1.1  Formal publication All 

Revised program and erase time specification 1, 41, 44 

Corrected  typo  on the part number for Block Locking January , 2003 1.2  

Register 
23 

Removed Pm 49FL008 information  All 

Removed inch measurement for package type November, 2003 1.3  

inform ation 
45 

Changed  product ordering  inform ation for lead -free 

package option  
1 , 4 , 34 

Upgraded guranteed program/erase cycles from 
December, 2003  1.4  

50,000 to 100,000  (preliminary) 
1, 44 

February, 2004 1.5  Ex tend Operation Temperature All 

March, 2005 1.6  Modify  pin1 o f VSOP package from Vcc to  NC. 3 

M arch, 2006 1.7  Change Logo and company name All 

April, 2006 1.8  Correct logo  in  some descrip tion 4 

OCT, 2008  1.9  Modify  pin28  of PLCC package from NC to GND. 3 

April, 2009 2.0   ADD the Halegon Free 1,3 

 




