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 Smart Modular Compact Linear Flash  Memory Card 

 - with 3V Intel
!

 StrataFlash  Components   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PIN DESCRIPTION 
 

Signal  Name Function 
A[24:1] Address Bus Address Inputs, A24-A1     

D[15:0] Data Bus Data Input/Outputs 

/OE Output Enable Active Low for Read  

/WE Write Enable Active Low for Write 

/CE1 Card Enable Low Byte Active Low for Read/ Write Even Byte 

/CE2 Card Enable High Byte Active Low for Read/ Write Odd Byte 

/CD1 Card Detect Tied to GND 

/CD2 Card Detect Tied to GND 

VCC Power Supply Power Supply Voltage, +2.7V to +3.6V 

GND (VSS) Ground Card Ground 
  

 

 Features 

"# Extremely Convenient Storage Solution 

$# Small (3.3 x 36.4 x 42.8 mm) Form Factor 

$# Large Storage Capacity 

$# Light Weight 

$# Rugged, Reliable, Removable and Replaceable 

$# 2.7V to 3.6V supply voltage operation 

"# Card Architecture 

$# Embedded Program/Erase Algorithms 

$# 128 Kilobyte Erase Sector Resolution  

$# Erase Suspend/Resume Capabilities 

$# High Write Endurance 

$# Battery Free, Non-Volatile Storage 

$# CMOS compatible inputs and outputs 

$# Up to 16MWords(32MB) of data storage  

"# ISO 9001 Quality Controls 

Description 
The Smart Modular Technology Compact Linear

Flash (CLF) card is a Linear FLASH Memory Card

in a Compact form factor, which provides a flexible

storage medium and large memory capacity.  These

cards incorporate Intel! manufactured StrataFlash 

memory components to provide battery-free, non-

volatile preservation of data and/or programs, with

no requirement for additional voltages (VPP) to 

support card erase/program operations. 

With several embedded program/erase algorithms

to choose from, host system designers can make trade

off decisions regarding card performance, including

programming speed and card power consumption.  
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PIN ASSIGNMENTS 

 
Pin # Signal I/O Function Pin # Signal I/O Function 

1 GND  Card Ground 26 /CD1 O Card Detect 1 

2 D3 I/O Data Bit 3 27 D11 I/O Data Bit 11 

3 D4 I/O Data Bit 4 28 D12 I/O Data Bit 12 

4 D5 I/O Data Bit 5 29 D13 I/O Data Bit 13 

5 D6 I/O Data Bit 6 30 D14 I/O Data Bit 14 

6 D7 I/O Data Bit 7 31 D15 I/O Data Bit 15 

7 /CE1 I Chip Enable Even 

Byte 

32 /CE2 I Card Enable Odd Byte 

8 A11 I Address Bit 11 33 A22 I Address Bit 22    

9 /OE I Output Enable 34 A21 I Address Bit 21    

10 A10 I Address Bit 10 35 A20 I Address Bit 20   

11 A9 I Address Bit 9 36 /WE I Write Enable 

12 A8 I Address Bit 8 37 A24 I Address Bit 24  (Note 1) 

13 Vcc  Voltage Power Supply 38 Vcc  Voltage Power Supply 

14 A7 I Address Bit 7 39 A19 I Address Bit 19 

15 A6 I Address Bit 6 40 A18 I Address Bit 18 

16 A5 I Address Bit 5 41 A23 I Address Bit 23   (Note 2)

17 A4 I Address Bit 4 42 A17 I Address Bit 17 

18 A3 I Address Bit 3 43 A16 I Address Bit 16 

19 A2 I Address Bit 2 44 A15 I Address Bit 15 

20 A1 I Address Bit 1 45 A14 I Address Bit 14 

21 D0 I/O Data Bit 0 46 A13 I Address Bit 13 

22 D1 I/O Data Bit 1 47 D8 I/O Data Bit 8 

23 D2 I/O Data Bit 2 48 D9 I/O Data Bit 9 

24 A12 I Address Bit 12 49 D10 I/O Data Bit 10 

25 /CD2 O Card Detect 2 50 GND  Card Ground 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 Legend: 

 

I   =  Input to card only 

O   =  Output from card only 

I/O  =  Bi-directional signal 

/   =  Active Low Signal 

Notes: 
 

1. This address line is not connected for cards less than 

32Mbytes in capacity. 

2. This address line is not connected for cards less than 

16Mbytes in capacity. 
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FUNCTIONAL BLOCK DIAGRAM 
 

D0 ... D7

D8 ... D15

A1 .. A24 (Note 2)

/OE

/WE

FLASH ICs

FLASH ICs

Even Bank

Odd Bank

A1 - A24

D0 - D7

D8 - D15

/OE

/WE To all Flash 

devices

To all Flash 
devices

Vcc

Vcc

/CE1

/CE2

To all Flash 
devices

R

C

/RESET
Vcc

Vcc

Vcc

/CS0

/CS1

/CS2

/CS0

/CS1

(Note 1)

/RESET

/OE

/WE

/RESET

/OE

/WE
/CS2

CD1

CD2

 
      

Note 1:  The routing of signals /CS[2:0] are dependent on flash chip capacity and card capacity. 

Note 2:  The address lines A[24:23] may be No Connects depending on card capacity.  Refer to Pin     

assignment  section for more detail.
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Standard Compact Housing Dimensions 
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Dimensions conform to CompactFlash Association specifications. 

Interface Connector Characteristics 

 

Category Item Standard 

Electrical Performance Contact Resistance 50 milliohms Maximum  

 Current Rating 0.5 Amps. per contact 

 Insulation Resistance 100 MegaOhms Minimum 

Mechanical Performance Connector Mating Force  28.8 N Maximum 

 Connector Unmating Force  4.9 N Minimum, 28.8 N Maximum 

 Insertion/Removal Cycles 5000 mating cycles 

 

 

 

 

Dimensions are given in 

millimeters [mm] followed by 

inches, unless otherwise noted.
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MEMORY BUS OPERATIONS 
 

Operation /CE2 /CE1 /WE /OE D[15:8] D[7:0] 

READ  

Standby H H X X High-Z High-Z 

Output Disable L L H H High-Z High-Z 

Low Byte Access H L H L  High-Z Low Data Out 

High Byte L H H  L High-Data Out High-Z  

Word Access L L  H L High Data Out Low Data Out 

WRITE 

Standby H H X X High-Z High-Z 

Low Byte Access H L L H High-Z Low Data In 

High Byte  L H L H High Data In High-Z 

Word Access L L L H High Data In Low Data In 

 

 

 

 

 

 

 

 

 Legend: 

 

H = VIH 

L = VIL 

X = Don’t Care 

/  =  Active Low 
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PIN DESCRIPTIONS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 /CD1 and /CD2 

Card Detect 

 

/CD1 and /CD2 are output low signals from the

card used to indicate that the card is fully

inserted. /CD1 and /CD2 will force the Host

input detect signals low when the card is fully

inserted into the host socket.  The Host interface

circuitry is required to provide a pull-up resistor

to Vcc on each of these input signals. 

 

/CE1  

Card Enable Low 

 

/CE1 is an active low input signal that enables

the even bank of FLASH ICs.  Used in

conjunction with the asserted address, /CE1

enables the Low order Data Byte  [D7:D0]. 

 

/CE2  

Card Enable High 

 

/CE2 is an active low input signal that enables

the odd bank of FLASH ICs.  Used in

conjunction with the asserted address, /CE2

enables the High order Data Byte  [D15:D8]. 
 

A[24:1]   

Input Address 

 

Address A1 through A24 are card address inputs

that select a unique location within a range of

16MWords (32 MByte).  

 

D[15:0] 

Data Input/Output 

 

Data lines D0 through D15 constitute the 16 bit  

(2 byte) data bus.  D0 through D7 are enabled by

/CE1,  while D8 through D15 are enabled by /CE2.

 

/OE 

Output Enable 

 

/OE is an active low input signal that controls read

accesses from the card.  It is used in conjunction

with /CE1, /CE2, and the asserted address to read a

specific location of memory from the on card

FLASH memory array. 

 

/WE 

Write Enable 

 

/WE is an active low input signal that controls 

write accesses to the card.  It is used in conjunction 

with /CE1, /CE2 and the asserted address to write 

to a specific location of memory of the on card 

FLASH memory array. 
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Card Common Memory Map      

128-Kword B lock 127  

128-Kword B lock 63  

128-Kword B lock 31  
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128-Kword B lock 0 

128-Kword B lock  n
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Command Definitions Table 

The Command definitions listed in the table below are for Common Memory operations only. 

 

Command  1
st
 Bus Cycle 2

nd
 Bus Cycle 

Code Bus Bus Addr Bus Addr 

Sequence Cyc. Opr  

Data 

Opr  

Data 

Read Array 1 WRT X FFh    

Read Identifier Codes %2 WRT X 90h RD IA ID 

Read Status Register 2 WRT X 70h RD X SRD 

Clear Status Register 1 WRT X 50h    

Block Erase 2 WRT BA 20h WRT BA D0h 

Word/Byte Write 2 WRT WA 40h/10h WRT WA WD 

Erase/Write Suspend 1 WRT X B0h    

Erase/Write Resume 1 WRT X D0h    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legend: 
 

RD = Read operation 
WRT = Write operation 
 
X = Any valid address with in a memory device 
IA = Identifier Code Address 
BA = Address within the block being erased 
WA = Address of the memory location to be written 
 
SRD = Data read from status register 
WD = Data to be written at location WA 

ID = Read identifier code data 
 

 

Data is latched on the rising edge of /WE 

(See CARD TIMING 

CHARACTERISTICS). 

 

 For the complete instruction command set  

 refer to the Intel specification for the 

28F128J3A. 
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Write to Buffer Flowchart 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

    Start

Setup

- W rite 0xE8

     - B lock Address

Check Buffer Status

 - Perform  read operation

                 - Read Ready Status on signal SR 7

SR7 = 1?

W ord Count

- Address = block address

    - Data = word count m inus 1

    (Valid range = 0x00 to 0x1F)

Load Buffer

- F ill write buffer up to word count 

- Address = within buffer range 

- Data = user data

Confirm

- W rite 0xD0

     - B lock address

Read Status

Register (SR)

SR7 = 1?

Full Status Register

Check 

(if desired)

End

No

Yes

No

Yes
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SR.4 =

Byte/Word

Program Successful

Read Status

Register Data

0

1

SR.1 =

SR.3 = Voltage Range Error

Device Protect Error

Programming Error

1

1
0

0

 

 

 

 

 

 

Bus 

Operation 

 

Command 

 

Comments 

Write 
Setup Byte/ 

Word Program 

Data = 40H 

Addr = Location to Be Programmed 

Write 
Byte/Word 

Program 

Data = Data to Be Programmed 

Addr = Location to Be Programmed 

Read (note 1) 
 

 
Status Register Data 

Standby 
 

 

Check SR.7 

1 = WSM Ready 

0 = WSM Busy 

  

                                                                              Note: 1  
Toggling OE# (low to high to low) updates the status register.       This can be done in place of 

issuing the Read Status Register command. Repeat for subsequent programming operations. 

 

SR full status check can be done after each program operation, or after a sequence of 

programming operations.  

 

Write FFH after the last program operation to place device in read array mode.   

 

 

Full Status Check Procedure 

Bus  

Operation 
Comments 

Standby 

Check SR.3 

1 = Programming to  

    Voltage Error Detect 

Standby 

Check SR.1 

1 = Device Protect Detect 

RP# = VIH , Block Lock-Bit Is Set 

    Only required for systems 

    implementing lock-bit 

    Configuration. 

Standby 
Check SR.4 

1 = Programming Error 

                                                                                                Note: 
Toggling OE# (low to high to low) updates the status register. This can be done in place of 

issuing the Read Status Register command. Repeat for subsequent programming operations. 

 

SR.4, SR.3 and SR.1 are only cleared by the Clear Status Register command in case where 

multiple locations are programmed before full status is checked.  

            

           If an error is detected, clear the status register before attempting retry or other  

             error recovery.  

Full Status

Check if Desired

SR.7 =

Byte/Word

Program Complete

Start

Read Status

Register

Write Data  and

Addresss

Write 40H,

Address

0

1

Byte/Word Program Flowchart: 
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Bus 

Operation 

 

Command 

 

Comments 

Write Erase Block 
Data = 20H 

Addr = Block Address 

Write (note 1) Erase Confirm 
Data = D0H 

Addr = Block Address 

Read 

 

 

Status register data With the 

device enabled, OE# low 

updates SR Addr = X 

Standby 
 

 

Check SR.7 

1 = WSM Ready 

0 = WSM Busy 
 

                                Note: 1 

                          The Erase Confirm byte must follow Erase    

                          Setup. This device does not support erase queuing.     

                          Please see Application note AP-646 (Intel) for software     

                          erase queuing compatibility 

 

                          Full status check can be done after all erase and write  

                          sequences complete. Write FFh after the last operation to  

                          reset the device to read array mode.    

 

 

Erase Flowchart: 

Start

Read

Status Register

SR.7=

Full Status

Check if Desired

Erase Flash

Block(s) Complete

Write Confirm D0H

Block Address

Issue Single Block

Erase Command

20H, Block Address

Suspend Erase

Yes

No

0

1

Suspend

Erase Loop
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Card Configuration 

 Each card is comprised of an array of individual StrataFlash memory devices.  Even and odd data bytes of 

information are stored in separate memory devices.  The even byte is the low order byte and the odd byte is the 

high order byte.   

The card data bus operates in word wide mode of operation. A group of two memory devices, one device 

specifically for the Even bytes and one specifically for the Odd bytes, constitutes a “device pair”.  A “device 

pair” is used to store words of information. Even and Odd bytes can be enabled separately ( see memory Bus 

operations) 

 

Following versions of this card are available in different memory capacities;  

 !  An 8 MByte card, composed of two Intel 28F320J3 4 MByte devices. 

 !  A 16 MByte card, composed of two Intel 28F640J3 8 MByte devices. (or four Intel 28F3200J3    

       4Mbyte devices)  

 !  A 32 MByte card, composed of two Intel 28F128J3 16 MByte devices. (or four Intel 28F6400J3    

       8Mbyte devices)    

 

 

 

Memory Component Characteristics 

 

  Hex Data 

Device Manufacturer Manufacturer Code   Device Code 

28F320J3 Intel 89H 16H 

28F640J3 Intel 89H 17H 

28F128J3 Intel 89H 18H 

 

Write Endurance 100,000 write/erase cycles Minimum per Block 

Block Architecture 128(28F128J3), 64(28F640J3), or 32(28F320J3) symmetrical 

Blocks 

Block Size 128 KBytes Erase Block size 

Voltage Supply 2.7V – 3.6V for read and write operations 

 

These Intel memory components include Erase and Program routines embedded directly on the devices 

themselves. These routines can simplify the Host control requirements.  The component manufacturer and 

device ID codes may be read directly from each memory device by writing the appropriate command sequence 

codes to a device.  Devices default to read array mode on power up, to prevent inadvertent writes. 
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CARD TIMING CHARACTERISTICS      
 

AC Read Characteristics 

 

Vcc = 2.7 V-3.6V  

-75 
# Sym Parameter Density 

Min Max 
Unit Notes 

32Mbit 75  1 

64Mbit 75  1 R1 tAVAV Read/Write Cycle Time 

128Mbit 75  

ns 

1 

32Mbit  75 

64Mbit  75 R2 tAVQV Address to Output Delay 

128Mbit  75 

ns  

32Mbit  75 

64Mbit  75 R3 tELQV CEx to Output Delay 

128Mbit  75 

ns 1 

R4 tGLQV OE# to Non-Array Output Delay   25 ns 1,2 

32Mbit  150 

64Mbit  180 R5 tPHQV RP# High to Output Delay 

128Mbit  210 

ns 1 

R6 tELQX CEx to Output in Low Z 0  ns 1 

R7 tGLQX OE# to Output in Low Z 0  ns 1 

R8 tEHQZ CEx High to Output in High Z  25 ns 1 

R9 tGHQZ OE# High to Output in High Z  15 ns 1 

R10 

tOH 

Output Hold from Address,  

CEx, or OE# Change, 

Whichever Occurs First 

0  ns 1 

R11 tELFL/ 

tELFH 
CEx Low to BYTE# High or Low  10 ns 1 

R12 tFLQV/ 

tFHQV 

BYTE# to Output Delay 
 1 µs 1 

R13 tFLQZ BYTE# to Output in High Z  

All 

 1 µs 1 

R14 tEHEL CEx High to CEx Low  0  ns 1 

Notes: 
CEx low is defined as the first edge of CE0, CE1, or CE2 that enables the device. CEx high is defined at the first edge of CE0, CE1, or CE2 that 

disables the device. 

1. OE# may be delayed up to tELQV-tGLQV after the first edge of CE0, CE1, or CE2 that enables the device. 

2. Sample, not 100% tested 
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Memory Read Timing Diagram 

 

Read Cycle Timing (/WE = VIH) 
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CARD TIMING CHARACTERISTICS (CONTINUED) 

 

AC Write / Erase Characteristics 

 

Program Cycle Timing (/OE = VIH  ,  Vcc = 2.7V-3.6V) 

Valid for 

All Speeds # Symbol Parameter Density 

Min Max 

Unit Notes 

32Mbit 150  1,2,3 

64Mbit 180   W1 tPHWL (tPHEL) 
RP# High Recovery to WE# (CEx) Going 

Low 
128Mbit 210   

W2 tELWL (tWLEL) CEx (WE#) Low to WE# (CEx) Going Low 0  1,2,4 

W3 tWP Write Pulse Width 60  1,2,4 

W4 tDVWH  (tDVEH) Data Setup to WE# (CEx) Going High 50  1,2 

W5 tAVWH (tAVEH) Address Setup to WE# (CEx) Going High 55  1,2 

W6 tWHEH  (tEHWH) CEx (WE#) Hold from WE# (CEx) High 0  1,2 

W7 tWHDX  (tEHDX) Data Hold from WE# (CEx) High 0  1,2 

W8 tWHAX  (tEHAX) Address Hold from WE# (CEx) High 0  1,2 

W9 tWPH Write Pulse Width High 30  1,2,5 

W12 tWHGL (tEHGL) Write Recovery before Read 35  1,2,6 

W15 tQVVL VPEN Hold from Valid SRD, STS Going High 

All 

0  

ns 

1,2,3,7
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CARD TIMING CHARACTERISTICS (CONTINUED) 
 

Memory Write Timing Diagram 

Write /Erase Cycle Timing (/OE = VIH) 
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CARD DC CHARACTERISTICS  

 

 

 

Storage Temperature -55ºC to +125ºC 

Operating Temperature with Power Applied -0ºC to +70ºC 

Vcc Supply Voltage  2.7V to 3.6V 

Voltage on any pin -2.0V to 5.0V 
Cards are not guaranteed to function at Absolute Maximum Ratings and are not intended to be exposed to these conditions for 

extended periods of time.  Long term exposure may damage these cards or adversely effect the card reliability.   
 

 

 

 

Power Supply Voltage Vcc = 2.7V – 3.6V, CMOS Compatible  

Symbol Parameter Condition  Typ  Max Units 

ICCS VCC Standby Current 

(Note 1) 
VCC = VCC Max,  /CE1, /CE2 = VCC 50 120 "A 

ICCR VCC Active Read Current      

(Note 2) 

StrataFlash Device Enabled; Byte 

Mode 
40 55 mA 

ICCW VCC Program/Erase 

Current                                  

(Note 3) 

/CE1, /CE2 = VIL, /OE = VIL  

/WE = VIH 

35 70 mA 

Notes: 

1. ICCS values are per active memory component of memory. 

2. ICCR values are per active memory component of memory. ICCR currents include both DC operating current 

and the frequency dependent components (at 6MHz).  The frequency component typically is less than 

1mA/MHz, with /OE at VIH. 

3. ICCW values are per active memory component of memory. ICCW is active while the Embedded Program or 

Erase Algorithm is in progress. 

 

Power Supply Voltage Vcc = 2.7V – 3.6V, CMOS Compatible  

Symbol Parameter Condition  Min  Max Units 

VIL Input Low Voltage  - 0.5 0.8 V 

 

VIH Input High Voltage   2.0 Vcc + 0.5 V 

 

VOL Output Low Voltage IOL = 2 mA, VCC = VCCMin  0.4 V 

 

VOH Output High Voltage Iout = -2.5mA, VCC = VCCMin 0.85 # VCC  V 

 

 

 

 

Absolute Maximum Ratings : 

DC Characteristics: 
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CARD AND PAD CAPACITANCE  (Note 1,2) 

 

Symbol Parameter Typical  Max Units 

Cinput Card Input Capacitance 50 100 pF 

 

CI/O Card I/O Capacitance 50 100 pF 

 

Notes: 

1. Value is for four memory components installed on PCB. 

2. Estimated Values (non-testable). 
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PART NUMBER INFORMATION 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

 

 

08M    -    8 Megabytes 

16M  -  16 Megabytes 

32M  -  32 Megabytes 

10 –   100ns 

12 –   120ns 

15 –   150ns 

Card Speed  

Card Capacity

CLFXXM  -  XX  - XXX - XXX 

Housing  

CLF -  Smart Modular Linear Flash in a 

           Compact form factor housing 

Card Type 

3 - Intel 

Component Manufacturer 

2 –  32 Mbit 

3 –  64 Mbit 

4 –  128Mbit 

Component Size 

3 – 3V only 

Voltage 
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ORDERING INFORMATION 

 

Ordering Part Number 
Description 

RoHS Non RoHS 

CLF08M-10-323-122 PG27032 PM27032 

CLF16M-12-333-122 PG27033 PM27033 

CLF32M-12-333-122 PG27034 PM27034 

 

Note: 

      PM = Non RoHS products 

    PG = RoHS products 
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$! Copyright 2000 Smart Modular. All Rights Reserved. 

 

Smart Modular Technologies and the Smart Modular Logo are Trademarks of Smart Modular Technologies. 
 

Intel is a registered trademark of Intel Corporation. All other trademarks, registered trademarks, and service marks are the property of 

their respective owners. 

 

Circuit diagrams utilizing Smart Modular products are included as a means of illustrating typical semiconductor applications. 

Complete information sufficient for construction purposes is not necessarily given. 

 

The information contained in this document has been carefully checked and is believed to be reliable. However, Smart Modular 

assumes no responsibilities for inaccuracies. 

 

The information contained in this document does not convey any license under the copyrights, patent rights or trademarks claimed 

and owned by Smart Modular 

 

Smart Modular reserves the right to change products or specifications without notice. 

 

No part of this publication may be copied or reproduced in any form or by any means, or transferred to any third party without prior 

written consent of Smart Modular Technologies.  

 


