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TECHNICAL DATA

Advance Information
4M CMOS Sector Erase
Flash Memory

The M29F040 is a 4M, 5 V-only, sector erase flash memory organized as 512K
bytes of 8 bits each. The M29F040 is offered in JEDEC-standard 32-pin packages.

e 5.0V +10% Read, Write and Erase Minimizes System Level Power Requirements
¢ JEDEC Industry Standard Pin-Out and Architecture
¢ Compatible with JEDEC-Standard (E2PROM) Commands
¢ Minimum 100,000 Write/Erase Cycles
o Sector Erase Architecture:
Eight Equal Size Sectors of 64K Bytes Each
Any Combination of Sectors can be Concurrently Erased
Supports Full Chip Erase
« Embedded Erase™ Algorithms Allow Automatic Preprogram and Erase at any
Sector
¢ Embedded Program™ Algorithms Allow Automatic Write and Verify of Data at a
Specified Address
 Data Polling and Toggle Bit Feature for Detection of Program or Erase Cycle
Completion
+ Sector Protection Allows Hardware Disable of Sectors from Write or Erase
Operations
» Low Vo Write Inhibit< 3.2 V
+ Suspend Erase/Resume Feature to Allow a Read Cycle in Another Sector Within
the Same Device
o Fast Access Time: M239F040-75 = 70 ns (Max)
M29F040-90 = 90 ns (Max)
M29F040-12 = 120 (Max)
* Low Active Power Dissipation: M29F040-75 = 315 mW
M29F040-90 = 330 mW
M29F040-12 = 330 mW
* Low Standby Power Dissipation:
TTL Levels:  M29F040-75 =53 mW
M29F040-90 = 5.5 mW
M29F040-12 = 5.5 mW
CMOS Levels: M29F040-75 = 0.53 mW
M28F040-90 = 0.55 mW
M29F040-12 = 0.55 mW

Embedded Erase and Embedded Program are trademarks of Advanced Micro Devices, Inc.

M29F040

PLCC
CASE 989A-01

TSOP
CASE 1110-01

TSOP REVERSE
CASE 1110A-01

PIN NAMES
AD-A18 .......... ... .. Address Input
(o] Chip Enable
WE ... Wirite Enable
(o] Output Enable
DQO-DQ7........... Data Input/Output
VOC - v ieiiiii i Power Supply
VB8 oo Giround

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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PIN ASSIGNMENTS

PLCC

Nwewo B,

< < < <> '§<

| N I I e s o e |

4321323130
A7(] 5 . 29 [] A14
A6l 6 28 [J A13
A5[] 7 27 [1 A8
P[] 8 26 [1 A9
A3 9 25 [J At
A2[] 10 24 []1 OE
TIRIK 23 [] A10
AO[] 12 22 [J CE
DQof] 13 21 ] bQ7

1415 16 17 18 19 20

TSOP

STANDARD PINOUT

A0 1O 32 [10E
Aol 2 31 [] A10
A8 3 30 [1 CE
Af3[ 4 29 [1 DQ7
A4l s 28 [1 DQs
M70 6 27 [] DQ5
well 7 26 [1 DQ4
Vecl 8 25 [] DQ3
a8l o 24 [] Vg
atel] 10 23 1 paz
A5 11 22 [1 pQ1
A2[f 12 21 [ pQo
A7Q 13 20 [1 A0
A6 ] 14 19 [] A1
Asf] 15 18 [ A2
Al 16 17 A3
TSOP
REVERSE PINOUT
el 1v 32 [] A11
At0(] 2 31 [] A9
ﬁ[: 3 30 :l A8
Das [} 5 28 {1 A14
Das[] 6 27 {1 At7
po4 ] 7 26 [1 we
pa3 (] 8 25 [] Vg
Vssll 9 24[] 18
b2 10 23 ] At6
pa1(] 1 22 [1 A15
paof] 12 21 [1 a12
no [ 13 20 [1 A7
A1[] 14 19 [] A6
A2[] 15 18 [J A5
A3l] 18 170 aa
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS (See Notes 1 through 4)

Rating Symbol Value Unit

Power Supply Voltage (Note 1) Vee -20t0+7 \
Voltage Relative to Vgg: _ Vin. Vout v

All Pl_ns Except A9, CE, and OE (Note 1) -20to+7

Ag, CE, and OE -20to+ 14
Output Short Circuit Current (Note 3) lout 200 mA
Power Dissipation Pp 420 mW
Ambient Temperature with Power Applied Ta ~-55t0+ 125 °C
Storage Temperature Range Tstg °C

Ceramic Package —65to+ 150

Plastic Package -65t0+125

NOTES:

1. Minimum dc voltage on input or /O pins is — 0.5 V. During voltage transitions, inputs
may undershoot Vgg to — 2.0 V for periods of up to 20 ns. Maximum dc voltage on
outputand I/O pins is Vo i + 0.5 V. During voltage transitions, outputs may overshoot
to Voo + 2.0V for periods of up to 20 ns.

2. Minimum dc voltage on pin A9, CE, and OE is — 0.5 V. During voltage transitions, A9,
CE, and OE may undershoot V to—2.0 V for periods of up to 20 ns. Maximum dc input
voltage on A9, CE, and OE is + 13.5 V which may overshoot to 14.0 Vgg for periods
up to 20 ns.

3. No more than one output shorted at a time. Duration of the short circuit should not
be longer than one second.

4. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

OPERATING RANGES (See Note)

Rating Symbol Value Unit
Supply Voltages Vee \
M29F040-75 =70 ns +4.75t0+5.25
M29F040-90 = 90 ns, M29F040-12 = 120 ns +450t0+5.50
Operating Temperature Range Tc °C
Commercial Oto+70
Industrial ~40to + 85

NOTE: Operating ranges define those limits between which the functionality of the device is guaranteed.

LATCHUP CHARACTERISTICS

Min Max
Input Voltage with respect to Vgg on all 1/O pins -10V Vec+10V
Vce Current - 100 mA + 100 mA
Includes all pins except V. Test conditions: Vo = 5.0 V, one pin at a time.
M29F040 MOTOROLA FLASH
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DC OPERATING CONDITIONS AND CHARACTERISTICS

DC CHARACTERISTICS
Characteristic Symbol Min Max Unit | Notes
Vg Active Current (CE = Vyy, OE = Vi) Ice — 40 mA 1
Vg Active Current (CE = V|, OE = Vi) lcce — 60 mA 2,3
Ve Standby Current e lccs
TTUNMOS Levels (Vce = Vog max, CE = V), OE = V)y) — 1.0 mA
CMOS Levels (Voo = Voo max, CE=Vgg £ 0.5V) —_ 100 pA
Input Load Current (Vjh = Vgs to Ve, Vee = Voo max) L — + 1.0 pA
A9, CE, and OE Input Load Current (Vo = Vo max, A9, CE, and OE = 12.5V) T — 50 HA
Output Leakage Current (Vout = Vg to Voo, Voe = Ve max) Lo — + 1.0 pA
Input Low Level VIL ~-05 0.8 \
Input High Voltage VIH . \'
TTL/NMOS Levels 2 Ve +05
CMOS Levels 0.7xVee | Ve +03
Voltage for Autoselect and Sector Protect (Voo =5.0 V) Vip 11.5 125 \
Output Low Voltage (IpoL = 12 mA, Vo = Ve min) VoL — 0.45 \
Output High Voltage VoH \
TTL/NMOS Levels (IopH =—2.5 mA, Vo = Vo min) 24 —
Output High Levels v
CMOS Levels (loq =— 2.5 mA, Vo = Vo min) VOH1 0.85Vce —_
CMOS Levels (loH =— 100 pA, Vo = Voo min) VoH2 | Vecc—-04 —
Low Vi Lock-Out Voltage VLKO 3.2 4.2 \
NOTES:

1. Thelc current listed includes both the dc operating current and the frequency dependent component (at 6 MHz). The frequency component
typically is less than 2 mA/MHz, with OE at V4.

2. I active while Embedded Algorithm (program or erase) is in progress.
3. Not 100% tested.

CAPACITANCE (f = 1.0 MHz, Ta = 25°C, Vo = 5 V, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit

Input Capacitance (Vi = 0) TSOP Cin 6 75 pF
PLCC 4 6

Control Pin Capacitance (Vin = 0) TSOP Cin2 7.5 9 pF
PLCC 8 12

Output Capacitance (Vgyt = 0) TSOP Cout 8.5 12 pF
PLCC 8 12

MOTOROLA FLASH M29F040
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AC OPERATING CONDITIONS AND CHARACTERISTICS
READ ONLY OPERATIONS CYCLE (See Note 1)

M29F040-75 M29F040-90 M29F040-12
Symbol (Note 1) (Note 2) (Note 2)
Parameter Std Alt Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAV trc 70 — 90 - 120 —_ ns 4
Address to Output Delay, CE = V), tavay tacc — 70 — 90 — 120 ns
OE=V|_
Chip Enable to Output Delay, OE = Vi teLqv tCE - 70 — 90 — 120 ns
Output Enable to Output Delay taLav tOE — 30 — 35 —_ 50 ns
Chip Enable to Output High-Z tEHQZ tDF — 20 —_— 20 — 30 ns 3,4
Output Enable to Output High-Z tgHQZ tpF — 20 — 20 — 30 ns 3,4
O_utput Hold from Addresses, CE, or taxQx toH 0 — 0 — 0 — ns
OE, Whichever Occurs First
NOTES:

1. Testconditions— outputload: one TTL gate and 30 pF; inputrise and fall times: 5 ns; input pulse levels: 0 to 3 V; timing measurement reference

level: input, 1.5 V; output, 1.5 V.

2. Testconditions — output load: one TTL gate and 100 pF; input rise and fall times: 20 ns; input pulse levels: 0.45 to 2.4 V; timing measurement
reference level: input, 0.8 and 2.0 V; output, 0.8 and 2.0 V.

3. Output driver disable time.
4. Not 100% tested.

DEVIGE
UNDER
TEST

50V
IN3064
OR 27kQ
EQUIVALENT

DIODES = IN3064
OR EQUIVALENT

NOTE: C = 100 pF including jig capacitance.

Figure 1. Test Conditions

READ CYCLE
- re
A X
ADDRESSES >§ ADDRESSES STABLE ><
Ic
- tACC e
5 \ ;
YOF —™ IDF — -
o5E
7 \
m_ / \
“ IcE —™ 1oH —» t—
OUTPUTS HIGH-Z <<<<<< OUTPUT VALID >>>> HIGH 2
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WRITE/ERASE/PROGRAM OPERATIONS (See Note 6)

Symbol M29F040-75 M29F040-90 M29F040-12
Parameter Std Alt Min Max Min Max Min Max Unit | Notes

Write Cycle Time tavay twc 70 — 90 — 120 — ns 1
Address Setup Time tAvwL tas 0 — 0 — 0 — ns
Address Hold Time tWLAX tAH 45 — 45 — 50 — ns

Data Setup Time tDVWH tps 30 45 50 ns
Data Hold Time twHaQXx tDH 0 —_ 0 — 0 - ns
Output Enable Setup Time toES 0 —_ 0 —_ 0 — ns
Output Enable Hold Time ~ Read tOEH 0 — 0 — 0 — ns 1

Toggle and Data Polling 10 — 10 — 10 —
Read Recovery Time Before Write tGHWL 0 - 0 — 0 —_ ns
CE Setup Time tELWL tcs 0 — 0 — 0 — ns
CE Hold Time tWHEH tcH 0 — 0 — 0 — ns
Write Pulse Width twWLWH twp 35 — 45 — 50 — ns
Write Pulse Width High WHWL twWpPH 20 — 20 — 20 — ns
Byte Programming Operation WHWH1 16 — 16 — 16 — ps
Erase Operation WHWH2 1.5 30 1.5 30 1.5 30 S 2
Ve Setup Time tvecs 50 — 50 — 50 — us 1
Voltage Transition Time WLHT 4 — 4 — 4 - us 1,3
Write Pulse Width twpPP 100 — 100 — 100 - ns 3
OE Setup Time to WE Active toESP 4 — 4 — 4 - us 1,3
CE Setup Time to WE Active tosp 4 — 4 — 4 — us 1,4
Chip Programming Time - 50 — 50 — 50 s 5
Erase/Program Cycles 100k — 100k — 100k — cycles
NOTES:

1. Not 100% tested.

2. This does not include the preprogramming time.

3. These timings are for Sector Protect/Unprotect operations.

4. This timing is only for Sector Unprotect.

5. 25°C, 5 V Ve, 100,000 cycles.

6. When programming a “1” over a “0", the Embedded Algorithms atlow for 48 ms byte program time.

MOTOROLA FLASH M29F040
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PROGRAM OPERATIONS

DATA POLLING

ADDRESSES

R
i -

=/ N/ Y\

twe— —> L— taH

— l— tAg

\

A
N

DATA
/______

twp—m= tWHWH1 ———]
E twpPH
iDH gt —

1OE~1

—1 <—loF

105

——l e— toH

Vee
Zﬁtvcs—>

NOTES:

1. Figure indicates last two bus cycles of four bus cycle sequence.
. PA is address of the memory location to be programmed.

. DQ7 is the output of the complement of the data written to the device.

2
3. PDis data to be programmed at byte address.
4
5

. Doyt is the output of the data written to the device.

tCE —»]

f

M29F040
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CHIP/SECTOR ERASE OPERATIONS

taH
tAS —»
ADDRESSES X 5555H X 2AAAH 5555H X 5555H X 2AAAH X 5555H/SA><

=/ N\

GHWL ™

o \_
™™ twp
tcs—™
twPH
tDH
DATA { \ / \ / \ ﬂ / \
/ mH N/ 1 N/ sH N/ aH N/ sH  \_/ 10H30H
|<— tps
vee {
tycs -
NOTE: SA is the sector address for Sector Erase.
MOTOROLA FLASH M29F040
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SECTOR PROTECT CYCLE

A18, A17, A16 X Shy X Shy
A0 >\
Al 4
A8 >\
12V e oo .- ./
5V---
A9 - tLHT
12V ..
5V---- /
OE <« tyLHT WLHT e \ /
e—— twpp ——m
WE
|<—tOESP
CE }, /
DATA 01H
la—10E

SAy = Sector Address for initial sector
SAy = Sector Address for next sector

M29F040 MOTOROLA FLASH
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SECTOR UNPROTECT CYCLE

s X ITTTTTTTTTTTTTTTTTTTT X o e
7777 TTTTTTTITTTTTTTT N )
7T TTTTTTTITTTTTTTT Y K

(
12V o cme e g
5V--
A9 S L
(4 (¢
p)J )S
A6 Y
0« 4
P P

L A

-------------------

5

).
«— tyypp— (c g

)7 p)

WE
le—tcsp
RV ommm e e oo - - -
5V -

>ty HT LHT —T* .
%
(D—s
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ALTERNATE CE CONTROLLED WRITE CYCLES

Symbol M29F040-75 M29F040-90 M29F040-12
Parameter Std Alt Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAvAV twe 70 — 90 - 120 —_ ns 1
Address Setup Time tAVEL tas 0 — 0 _ 0 — ns
Address Hold Time ELAX taH 45 — 45 — 50 — ns
Data Setup Time tDVEH tps 30 45 50 ns
Data Hold Time tEHDX tDH 0 — 0 - 0 — ns
Output Enable Setup Time tOES 0 — 0 —_ 0 — ns
Output Enable Hold Time  Read toEH 0 — 0 — 0 — ns 1
Toggle and Data Polling 10 — 10 — 10 —
Read Recover Time before Write tGHEL 0 — 0 —_ 0 - ns
WE Setup Time tWLEL tws 0 — 0 — 0 —_ ns
WE Hold Time tEHWH tWH 0 0 0 ns
CE Pulse Width tELEH tcp 35 — 45 - 50 — ns
CE Pulse Width High tEHEL tcpH 20 — 20 — 20 — ns
Byte Programming Operation tWHWH1 | tWHWH1 16 —_ 16 - 16 — ps
Erase Operation tWHWH2 | tWHWH2 1.5 30 1.5 30 1.5 30 s 2
Vee Setup Time tves 50 — 50 — 50 — us 1
NOTES:
1. Not 100% tested.
2. This does not include the preprogramming time.
M29F040 MOTOROLA FLASH
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ALTERNATE CE CONTROLLED WRITE CYCLE

DATA POLLING
I’ N T
ADDRESSES 5555H X PA PA X >—
| -l
twe— - tAH
[ tAg

./

fe— tGHEL

—>|
/ \ /
=

/N \ /

D

1
twWs —o et CPH
. DH
r
BYTEDATA /———— AOH PD K Dout )
K
— I‘—tDS
Vee
tvcs —
NOTES:

. Figure indicates last two bus cycles of four bus cycle sequence.

. PA is address of the memory location to be programmed.

. PD is data to be programmed at byte address.

. DQ7 is the output of the complement of the data written to the device.
. Doyt is the output of the data written to the device.

O bwWwN =
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