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FT29F200C T/B

PIN CONFIGURATIONS

44 SOP(500mil)

48 TSOP(TYPE I) (12mm x 20mm)
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Q9
Q2

Q10
Q3

Q11

RESET#
WE#
A8
A9
A10
A11
A12
A13
A14
A15
A16
BYTE#
GND
Q15/A-1
Q7
Q14
Q6
Q13
Q5
Q12
Q4
VCC

FT
29

F2
00

C
 T

/B

A15
A14
A13
A12
A11
A10
A9
A8
NC
NC

WE#
RESET#

NC
NC

RY/BY#
NC
NC
A7
A6
A5
A4
A3
A2
A1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

A16
BYTE#
GND
Q15/A-1
Q7
Q14
Q6
Q13
Q5
Q12
Q4
VCC
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OE#
GND
CE#
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A15
A14
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A1
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GND
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Q6
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Q10
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Q1
Q8
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FT29F200C T/B

LOGIC SYMBOL

16 or 8
Q0-Q15

(A-1)

RY/BY#

A0-A16

CE#

OE#

WE#

RESET#

BYTE#

17

PIN DESCRIPTION
SYMBOL PIN NAME
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FT29F200C T/B

BLOCK DIAGRAM

CONTROL
INPUT
LOGIC

PROGRAM/ERASE

HIGH VOLTAGE

WRITE

STATE

MACHINE

(WSM)

STATE

REGISTERFLASH
ARRAY

X-D
EC

O
D

ER

ADDRESS

LATCH

AND

BUFFER Y-PASS GATE

Y-D
EC

O
D

ER

ARRAY
SOURCE

HV
COMMAND
DATA

DECODER

COMMAND

DATA LATCH

I/O BUFFER

PGM
DATA

HV

PROGRAM
DATA LATCH

SENSE
AMPLIFIER

Q0-Q15/A-1

A0-AM

AM: MSB address

CE#
OE#
WE#

RESET#
BYTE#
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FT29F200C T/B

FT29F200CT Top Boot Sector Addresses Tables

FT29F200CB Bottom Boot Sector Addresses Tables

Table 1. SECTOR STRUCTURE

A16 A15 A14 A13 A12 Sector Size 
(Kbytes/Kwords)

Address Range (in hexadecimal)
(x8)Address Range (x16) Address Range

1
1 1

1
1

1
1 1

A16 A15 A14 A13 A12 Sector Size 
(Kbytes/Kwords)

Address Range (in hexadecimal)
(x8) Address Range (x16) Address Range

1
1
1 1
1 1 1
1 1 1 1
1 1 1 1
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FT29F200C T/B

Table 2. BUS OPERATION

Notes:

                                         Pins
Mode

CE# OE# WE#
RES-
ET#

A0 A1 A6 A9 Q0 ~ Q15

Rev. 1 8 of 49 April 2014

A
 l
l 
d
a
ta
 s
h
e
e
t.
c
o
m



FT29F200C T/B

REQUIREMENTS FOR READING ARRAY DATA

WRITE COMMANDS/COMMAND SEQUENCES

"Figure 1. COMMAND WRITE OPERATION" "TA-
BLE 3. FT29F200C T/B COMMAND DEFINITIONS"

RESET# OPERATION

Rev. 1 9 of 49 April 2014

A
 l
l 
d
a
ta
 s
h
e
e
t.
c
o
m



FT29F200C T/B

SECTOR PROTECT OPERATION

FT

"Figure 12. SECTOR PROTECT/CHIP UNPROTECT 
WAVEFORM (RESET# Control)" "Figure 13-1. IN-SYSTEM SECTOR PROTECT WITH 
RESET#=Vhv" "Figure 13-2. CHIP UNPROTECT ALGORITHMS WITH RESET#=Vhv"

CHIP  UNPROTECT OPERATION

FT

"Figure 12. SECTOR PROTECT/CHIP UNPROTECT 
WAVEFORM (RESET# Control)" "Figure 13-1. IN-SYSTEM SECTOR PROTECT WITH 
RESET#=Vhv" "Figure 13-2. CHIP UNPROTECT ALGORITHMS WITH RESET#=Vhv"

TEMPORARY SECTOR UNPROTECT OPERATION

AUTOMATIC SELECT OPERATION

 C2. When
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FT29F200C T/B

VERIFY SECTOR PROTECT STATUS OPERATION

FT

DATA PROTECTION

WRITE PULSE "GLITCH" PROTECTION

LOGICAL INHIBIT

POWER-UP SEQUENCE

FT

POWER-UP WRITE INHIBIT

POWER SUPPLY DECOUPLING
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FT29F200C T/B

TABLE 3. FT29F200C T/B COMMAND DEFINITIONS

Notes:
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FT29F200C T/B

RESET

AUTOMATIC SELECT COMMAND SEQUENCE

"Table 2. BUS OPERATION"

Address Data (Hex) Representation
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FT29F200C T/B

AUTOMATIC PROGRAMMING

FT
"TABLE 3. FT29F200C T/B COMMAND DEFINITIONS"

FT

Status Q7 Q6 Q5 RY/BY#*2

1
1
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FT29F200C T/B

SECTOR ERASE

CHIP  ERASE

Status Q7 Q6 Q5 Q2 RY/BY#

1 1 1
1

Status Q7 Q6 Q5 Q3 Q2 RY/BY#*2

1
1 1 1 1

1 1
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FT29F200C T/B

SECTOR ERASE RESUME

SECTOR ERASE SUSPEND

Status Q7 Q6 Q5 Q3 Q2 RY/BY#
1 1

1

Rev. 1 16 of 49 April 2014

A
 l
l 
d
a
ta
 s
h
e
e
t.
c
o
m



FT29F200C T/B

ABSOLUTE MAXIMUM STRESS RATINGS

OPERATING TEMPERATURE AND VOLTAGE

Commercial (C) Grade

Industrial (I) Grade

VCC Supply Voltages
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FT29F200C T/B

DC CHARACTERISTICS

Symbol Description Min. Typ. Max. Remark
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FT29F200C T/B

SWITCHING TEST CIRCUITS

SWITCHING TEST  WAVEFORMS

TESTED DEVICE 

DIODES=IN3064
OR EQUIVALENT

CLR1

Vcc

0.1uF
R2

Vcc

2.0V 2.0V

0.8V0.8V
TEST POINTS

0.7xVCC

0.45V
OUTPUTINPUT
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FT29F200C T/B

AC CHARACTERISTICS

Symbol Description Speed Option   -70/90 UnitMin. Typ. Max.

11
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FT29F200C T/B

Figure 1. COMMAND WRITE OPERATION

Addresses

CE#

OE#

WE#

DIN

Tds

Tah

Data

Tdh

Tcs Tch

Tcwc

Toes Twp Twph

Tas

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

VA

VA: Valid Address
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FT29F200C T/B

READ/RESET OPERATION

Figure 2. READ TIMING WAVEFORMS

Addresses

CE#

OE#

Taa

WE#

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Voh

Vol

Trc

HIGH Z HIGH Z
DATA Valid

Toe Tdf

Tce

Outputs

Toh

ADD Valid
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FT29F200C T/B

Figure 3. RESET#  TIMING WAVEFORM

AC CHARACTERISTICS

Trh

Trb1

Trp2

Trp1

Tready2

Tready1

RY/BY#

CE#, OE#

RESET#

Reset Timing NOT during Automatic Algorithms

Reset Timing during Automatic Algorithms

RY/BY#

CE#, OE#

Trb2

WE#

RESET#

Item Description Setup Speed Unit
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FT29F200C T/B

ERASE/PROGRAM OPERATION

Figure 4. AUTOMATIC CHIP ERASE TIMING WAVEFORM

Twc

Address

OE#

CE#

55h

2AAh SA

10h

In
Progress Complete

VA VA

Tas Tah

SA: 555h for chip erase

Tch

Tghwl

Tds Tdh

Taetc

Read StatusLast 2 Erase Command Cycle

Tbusy Trb

TcsWE#

Data

RY/BY#
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FT29F200C T/B

Figure 5. AUTOMATIC CHIP ERASE ALGORITHM FLOWCHART

START

Write Data AAH Address 555H

Write Data 55H Address 2AAH

Write Data AAH Address 555H

Write Data 80H Address 555H

YES

NO
Data=FFh ?

Write Data 10H Address 555H

Write Data 55H Address 2AAH

Data# Polling Algorithm or 
Toggle Bit Algorithm

Auto Chip Erase Completed
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FT29F200C T/B

Figure 6. AUTOMATIC SECTOR ERASE TIMING WAVEFORM

Twc

Address

OE#

CE#

55h

2AAh Sector
Address 1

Sector
Address 0

30h

In
Progress Complete

VA VA

30h

Sector
Address n

Tas

Tah

Tbal

Tch

Tds Tdh

Taetb

Read Status 

Last 2 Erase Command Cycle

Tbusy
Trb

Tcs
WE#

Data

RY/BY#

30h

Tghwl
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FT29F200C T/B

Figure 7.  AUTOMATIC SECTOR ERASE ALGORITHM FLOWCHART

START

Write Data AAH Address 555H

Write Data 55H Address 2AAH

Write Data AAH Address 555H

Write Data 80H Address 555H

Write Data 30H Sector Address

Write Data 55H Address 2AAH

Data# Polling Algorithm or
Toggle Bit Algorithm

Auto Sector Erase Completed

NOLast Sector
to Erase

YES

YES

NO
Data=FFh
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FT29F200C T/B

Figure 8. ERASE SUSPEND/RESUME FLOWCHART

START

Write Data B0H

Toggle Bit checking Q6 
not toggled

ERASE SUSPEND

YES

NO

Write Data 30H

Continue Erase

Reading or 
Programming End

Read Array or
Program

Another
Erase Suspend ?

NO

YES

YES

NO

ERASE RESUME
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FT29F200C T/B

Figure 9. AUTOMATIC PROGRAM TIMING WAVEFORMS

Address

OE#

CE#

A0h

555h PA

PD Status DOUT

VA VA

Tas Tah

Tch

Tds Tdh

Tavt

Last 2 Read Status CycleLast 2 Program Command Cycle

Tbusy
Trb

TcsWE#

Data

RY/BY#

Tghwl
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FT29F200C T/B

Figure 10. CE# CONTROLLED WRITE TIMING WAVEFORM

Address

OE#

CE#

A0h

555h PA

PD Status DOUT

VA VA

Tas Tah

Tcp

Tds Tdh

Tavt or Taetb 

Tbusy
Trb

Tcph

WE#

Data

RY/BY#

Tghwl
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FT29F200C T/B

Figure 11. AUTOMATIC PROGRAMMING ALGORITHM FLOWCHART

START

Write Data AAH Address 555H 

Write Data 55H Address 2AAH 

Write Program Data/Address

Write Data A0H Address 555H

YES

Read Again Data:
Program Data?

YES

Auto Program Completed

Data# Polling Algorithm or
Toggle Bit Algorithm

next address

Last Word to be
Programed

No

No
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FT29F200C T/B

SECTOR PROTECT/CHIP UNPROTECT

Figure 12. SECTOR PROTECT/CHIP UNPROTECT WAVEFORM (RESET# Control)

150us: Sector Protect
15ms: Chip Unprotect1us

Vhv

Vih

Data

SA, A6
A1, A0

CE#

WE#

OE#

VA VA VA

Status

VA: valid address

40h60h60h

Verification

RESET#
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FT29F200C T/B

Figure 13-1. IN-SYSTEM SECTOR PROTECT WITH RESET#=Vhv

START

Retry count=0

RESET#=Vhv

Wait 1us

Write Sector Address
with [A6,A1,A0]:[0,1,0]

data: 60h

Write Sector Address
with [A6,A1,A0]:[0,1,0]

data: 40h

Read at Sector Address
with [A6,A1,A0]:[0,1,0]

Wait 150us

Reset
PLSCNT=1

Temporary Unprotect Mode

RESET#=Vih

Write RESET CMD

Sector Protect Done

Device fail

Temporary Unprotect Mode

Retry Count +1

First CMD=60h?

Data=01h?Retry Count=25?

Yes

YesYes

Yes

No

No

No

No

Protect another
sector?
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FT29F200C T/B

Figure 13-2. CHIP UNPROTECT ALGORITHMS WITH RESET#=Vhv

Write [A6,A1,A0]:[1,1,0]
data: 60h

Write [A6,A1,A0]:[1,1,0]
data: 40h

Read [A6,A1,A0]:[1,1,0]

Wait 15ms

Temporary Unprotect

Write reset CMD

Chip Unprotect Done

Retry Count +1

Device fail

All sectors
protected?

Data=00h?Retry Count=1000?

YesYes

No

No

Yes

Protect All Sectors

START

Retry count=0

RESET#=Vhv

Wait 1us

Temporary Unprotect

First CMD=60h?

Yes

No

No
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FT29F200C T/B

Figure 14. TEMPORARY SECTOR UNPROTECT WAVEFORMS

Table 5. TEMPORARY SECTOR UNPROTECT

RESET#

CE#

WE#

RY/BY#

Trpvhh

12VVhv

0 or 5V 0 or 5V

Tvhhwl

Trpvhh

Program or Erase Command Sequence

Parameter Alt Description Condition Speed Unit
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FT29F200C T/B

Figure 15. TEMPORARY SECTOR UNPROTECT FLOWCHART

Start

Apply RESET# pin Vhv Volt

Enter Program or Erase Mode

(1) Remove Vhv Volt from RESET#
(2) RESET# = Vih

Completed Temporary Sector
Unprotected Mode

Mode Operation Completed
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FT29F200C T/B

Figure 16. SILICON ID READ TIMING WAVEFORM

Taa

Tce

Taa

Toe

Toh Toh

Tdf

DATA OUT

C2H 51H (TOP boot)
57H (Bottom boot)

Vhv

Vih

Vil
A9

ADD

CE#

A1

OE#

WE#

A0

DATA OUTDATA
Q0-Q7

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil
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FT29F200C T/B

WRITE OPERATION STATUS

Figure 17. DATA# POLLING TIMING WAVEFORMS (DURING AUTOMATIC ALGORITHMS)

Tdf

Tce

Tch

Toe

Toh

CE#

OE#

WE#

Q7

Q0-Q6

RY/BY#

Tbusy

Status Data Status Data

ComplementComplement True Valid Data

Taa

Address VAVA

High Z

High Z
Valid DataTrue
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FT29F200C T/B

Figure 18. DATA# POLLING ALGORITHM

Read Q7~Q0 at valid address
(Note 1)

Read Q7~Q0 at valid address

Start

Q7 = Data# ?

Q5 = 1 ?

Q7 = Data# ?
(Note 2)

FAIL Pass

No

No

No

Yes

Yes

Yes

Rev. 1 39 of 49 April 2014

A
 l
l 
d
a
ta
 s
h
e
e
t.
c
o
m



FT29F200C T/B

Figure 19. TOGGLE BIT  TIMING WAVEFORMS (DURING AUTOMATIC ALGORITHMS)

Tdf

Tce

Tch

Toe

Taa

Toh

Address

CE#

OE#

WE#

Q6/Q2

RY/BY#

Tbusy

Valid Status

(first read)

Valid Status

(second read) (stops toggling)

Valid Data

VA VAVA

Notes:

1. VA : Valid Address

2. CE# must be toggled when toggle bit toggling.

VA

Valid Data
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FT29F200C T/B

Figure 20.  TOGGLE BIT ALGORITHM 

Read Q7-Q0 Twice

Q5 = 1?

Read Q7~Q0 Twice

Program/Erase fail
Write Reset CMD Program/Erase Complete

 Q6  Toggle ?

 Q6  Toggle ?

NO

(Note1)

(Note1, 2)

YES

NO

NO

YES

YES

Start
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FT29F200C T/B

RECOMMENDED OPERATING CONDITIONS

At Device Power-Up

"Figure A. AC Timing at Device Power-Up"

Figure A. AC Timing at Device Power-Up

Vcc

ADDRESS

CE#

WE#

OE#

DATA

Tvr

TaaTr or Tf Tr or Tf

TceTf

Vcc(min)

GND

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Voh High Z
Vol

Valid
Ouput

Valid
Address

Tr

ToeTf
Tr

Symbol Parameter Min. Max. Unit
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FT29F200C T/B

LATCH-UP CHARACTERISTICS

ERASE AND PROGRAMMING PERFORMANCE

TSOP AND SOP PIN CAPACITANCE

Parameter Symbol Parameter Description Test Set TYP MAX UNIT

MIN. MAX.

PARAMETER LIMITS UNITSMIN. TYP. MAX.

11

DATA RETENTION
PARAMETER Condition Min. Max. UNIT
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FT29F200C T/B

ORDERING INFORMATION

PART NO.
ACCESS
TIME (ns)

OPERATING 
Current MAX. (mA)

STANDBY 
Current MAX. (mA)   

PACKAGE Remark

FT
FT

FT

FT

FT
FT

FT

FT
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FT29F200C T/B

PART NAME DESCRIPTION

FT 29 F 70C T T I

SPEED:
70:70ns
90: 90ns

TEMPERATURE RANGE:
I: Industrial (-40°C to 85°C) 

PACKAGE:
M:SOP
T: TSOP

BOOT BLOCK TYPE:
T: Top Boot
B: Bottom Boot

REVISION:
C

DENSITY & MODE:
200: 2M, x8/x16 Boot Sector

TYPE:
F: 5V

DEVICE:
29: Flash

200
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PACKAGE INFORMATION
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Tel: +44(0)1264 731200
Fax:+44(0)1264 731444

www.forcetechnologies.co.uk

Life Support Applications

4

Rev. 1 49 of 49 April 2014

A
 l
l 
d
a
ta
 s
h
e
e
t.
c
o
m




