MOTOROLA Order this document
SEMICONDUCTOR try M29F040/D
TECHNICAL DATA

M29F040

Advance Information
4M CMOS Sector Erase

PLCC
Flash Memory CASE 560A-01
The M29F040 is a 4M, 5 V-only, secior erase flash memory organized as 512K
bytes of 8 bits each. The M28F040 is offered in JEDEC-standard 32-pin packages. TSOP

* 5.0V +10% Read, Write and Erase Minimizes System Level Power Requirements CASE 1110-01
« JEDEC [ndustry Standard Pin-Out and Architecture
+ Compatible with JEDEC-Standard (E2PROM) Commands ESA%Z ?f:;;?ﬁf
« Minimum 100,000 Write/Erase Cycles
+ Sector Erase Architecture:

Eight Equal Size Sectors of 84K Bytes Each

Any Combination of Sectors can be Cencurrently 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
SﬁCIfled Address PIN NAMES
« Data Polling and Toggte Bit Feature for Datection of Program or Erase Cycle
Completion AD-A1B ... Addrass input
« Sector Protection Allows Hardware Disable of Sectors from Write or Erase CE oo Chip Enable
. WE s Write Enable
Operations OF oo Output Enable
¢+ LowVge Write Inhibit < 3.2V DQO-DQ7 .. ......... Data Input/Qutput
+ Suspend Erase/Resume Feature to Allow a Read Cycle in Another Sector Within VOC o, Powsr Supply
the Same Device == R Ground

+ Fast Access Time: M29F040-75 = 70 ns (Max)
M29F040-50 = 90 ns (Max}
M29F040-12 = 120 (Max)
« Low Active Power Dissipation: M28F040-75 = 315 mW
M28F040-80 = 330 mW
M2GF040-12 = 330 mW
» Low Standby Power Dissipation:
TTL Levels:  M29FC40-75 = 5.3 mW
M29F040-90 = 5.5 mW
M28F040-12 = 5.5 mw
CMOS Levels: M28F040-75 = 0.53 mW
M29F040-90 = .55 mW
M28F040-12 = ¢.55 mW

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

This document contains information on a new product. Specifications and information harein are subject to change without notice.
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PIN ASSIGNMENTS
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STANDARD PINQUT
MO10O a2 [1CE
sl 2 31 [0 A10
a8l 3 30 [1 CE
A3 2 29 [ poz
aall s 28 [ Dos
A1700 8 27 [1 DOs
wel 7 26 [1 DQ4
veoli 8 25 [1 O3
aigll 9 24 [] vgg
aisll 1o 23 [ poe
a5 1 22 [1 Dot
a2l 12 21 0 oo
a7 (] 13 26 [0 ac
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a8 i7 [0 A3
TSOP
REVERSE PINOUT
oEl v 32 [ At
a2 31 1 A9
CE[] 3 30 [1 A8
Do7i] 4 29 [1 A13
pesll 5 28 {1 A14
Dasi 6 27 {1 AY7
D4 7 25 [ we
posll 8 25 0 Yoe
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ot [ 1 22 [§ ais
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toll 13 20 (] A7
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS {See Notes 1 through 4}

Rating Symbol Value Unit

Powser Supply Voltaga (Note 1) Voo -20t0+7 Vv
Voitage Relative to Vgg: . Vin. Vout v

All Pins Except A3, CE, and OE {Note 1} -20t0+7

Ag, CE, and OE -20t0+ 14
Qutput Short Circuit Current {Note 3) lowst 200 mA
Powaer Dissipation Pp 420 mW
Ambient Temperature with Power Applied Ta —-5510+125 °c
Storage Temperature Range Tstg G

Caramic Package -65f0+ 150

Plastic Package -85t0+125

NOTES:

1. Minimum dc voltage on input or O pins is — 0.5 V. During voltage transitions, inputs
may undershoot Vg5 to — 2.0 V for periods of up to 20 ns. Maximum d¢ voltage on
output and ¥O pins is V¢ + 0.5 V. During voltage transitions, outputs may overshoot
o Voo + 2.0 Vfor periods of up to 20 ns.

2. Minimum de voltage on pin A8, CE, and OE is — 0.5 V. During voltage transitions, A9,
CE, and OF may undershoot V to — 2.0 V for periods of up to 20 ns. Maximum de input
voltage on Ag, TE, and OF 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 i ABSOLUTE MAXIMUM RATINGS are
exceaded. Funclional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended vottages for extended
periods of time couid affect device reliability.

OPERATING BRANGES (See Note)

Rating Symbol Value Unit
Supply Voltages Voo v
M23F040-75 =70 ns +47510+5.25
M29F040-80 = 80 ns, M2OF040-12 =120 ns +4.50 10 + 5.50
Operating Temperature Range TG °G
Commercial Gto+70
Industral -4010 + 85

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

LATCHUP CHARACTERISTICS

Min Max
Input Voltage with respect to Vgg on all O pins =10V Voo + 1.0V
Ve Current - 160 mA + 100 mA
Includes all pins except Vg, Test conditions: Voo = 5.0 V, one pin at a time.
M29F040 MOTOROLA FLASH
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DC OPERATING CONDITIONS AND CHARACTERISTICS

DC CHARACTERISTICS
Characteristic Symbo! Min Max Unit | Notes
V¢ Active Gurrant {CE = Vy , O = V) et - 40 mA 1
Vo Active Current (CE = V1, OE = Vi) loce — 60 mA 2,3
Vo Standby Current . . loes
TTUNMOS Leveis (Voi = Voo max, CE = VY, OE = V|R) — 1.0 ™mA
CMOS Levels (Voo = Voo max, CE= Voo £ 0.5V} —_ 160 A
input Load Current (Vin = Vg to Voo, Voo = Vo max} it —_ + 1.0 A
A9, CE, and OE Input Load Current (Voo = Voo max, A9, T, and OE = 12.5 V) I 5T — 50 nA
Qutput Leakage Current (Vout = Vg5 to Voo, Voo = Voo max) Lo — + 1.0 KA
Input Low Level VL -05 0.8 v
Input High Voltage ViH . v
TTUNMOS Levels 2 Voo + 05
CMOS Levels 0.7xVoe | Ve +#0.3
Voltage for Autoselact and Sactor Protect (Voo =5.0 V) Vip 1.5 i2.5 Y
Quiput Low Voltage (loL = 12 mA, Voo = Voo min) VoL — 045
Cutput High Voltage Voo v
TTUNMOS Levels {loq = — 25 mA, Voo = Voo min) 2.4 —
Output High Levels Y
CMOS Levels (loH = - 2.5 mA, Voo = Voo min VOoH1 0.85 Ve —
CMOS Lavels (o =- 100 pA, Voo = Voo miny YoHz | Yoo - 04 —
Low Voo Lock-Out Voltage VIKO 32 4.2 vV
NOTES:

1. Thelgg current listed includes both the de operating current and the freguency dependent component {at 6 MHz). Tha frequency component

typically is less than 2 mA/MHz, with OE at V4.
2. Ige active while Embedded Aigorithm (program or erase) is n progress.
3. Not 100% tested.

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

Parameter Symbol Typ Max Unit
Input Capacitance (Vin = 0} TSCP Cin & 7.5 pF
PLCGC 4 g
Cantrol Pin Capacitance {Vjn = 8} TSCP Cing 7.5 9 pF
PLCC 8 12
QOutput Capacitance Vgt = 0 TSOP Cout 8.5 12 pF
PLCC 8 12
MOTORCLA FLASH M29F040
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AC OPERATING CONDITIONS AND CHARACTERISTICS
READ ONLY OPERATIONS CYCLE {See Note 1}

M28F040-75 M29F040-30 M29F040-12
Symbol (Note 1} {Note 2) {Note 2)
Parameter Std Alt Min Max Min Max Min Max Unit | Notes
Read Cycle Time tAVAY tRC 70 — 90 — 120 —_ ns 4
Address to Output Delay, CE = Vi, tavay tacc — 70 — 30 — 120 ns
OE=V|L
Chip Enable to Qutput Delay, O = V) tELOY tcE — 70 — g0 — 120 ns
Qutput Enable te Output Delay GLOV IoE — 30 — 35 - 50 ng
Chip Enable to Ouiput High-Z tEHOZ inF — 20 - 20 — 30 ns 3,4
QGutput Enable to Output High-2 taraz inF — 20 — 20 — 30 ns 3.4
O_utput Held from Addresses, CE, or TAXOX tOH 0 —_ ] — ¢/ — ns
OE, Whichever Occurs First
NOTES:

1. Testconditions— outputload: one TTL gate and 30 pF; input rise and fall times: 5 ns; input pulse levels: Cto3 V; timing measurement reference

level: input, 1.5V, output, 1.5V

2. Testeonditions — output load; ona TTL gate and 100 pFinput rise and fall times: 20 ns; input pulse levels: 0.45 o 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.

DEVICE
UNDER
TEST

50V
3064
OR 27 %82
EQUIVALENT

DIODES = iN3064
OR EQUIVALENT

NOTE: € = 106 pF including jig capacitance.

Figure 1. Test Conditions
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WRITE/ERASE/PRCGRAM OPERATIONS (See Note 8)

Symbol M23F040-75 M29F040-50 M28F040-12
Parameter Std Alt Min Max Min Max Min Max Unit | Notes

Write Cycle Time tavay twe 70 — 80 — 120 — ns 1
Address Setup Teme tavwL tAs 0 — o] —_ 0 —_ ns
Address Hold Time bwLAX tAH 45 — 45 — 50 — ns

Data Setup Time IDVWH ins 30 45 S50 ns

Data Hotd Time twHGQX tDH 0 — 0 — 0 —_ ns
Dutput Eneble Setup Time toEs 0 _ 1] - 0 — ns
Qutput Enable Hold Time ~ Read IOEH 0 — 0 — 0 - ns 1

Toggle and Data Polling 10 — 10 — 10 -
Read Recovery Time Before Wite taHWL 0 — U] — 0 — ns
CE Selup Time tELWL tcs 0 - ] — 0 — ns
CE Hold Time WHEH R 0 — 0 —_ 0 — ns
Write Pulse Width YWLWH hwp 35 — 45 — 50 — ng
Write Pulse Width High BWHWL hWweH 20 — 20 — 20 —_ ns
Byte Programming Operation WWHWHI 16 — 16 — 16 — us
Erase Operation BAHWHZ 1.5 30 15 a0 1.5 30 s 2
Voo Setup Time es 50 - 50 — 50 - us 1
Voltage Transition Time b HT 4 — 4 — 4 — Hs 1,3
Write Pulse Width hAPP 100 — 100 — 100 — 0us 3
QF Setup Time to WE Active tOESP 4 — 4 - 4 — ps 1,3
TE Setup Time to WE Aclive tcsp 4 — 4 - 4 — us 1.4
Chip Programming Time —_ 50 — 50 — 50 s 5
ErasefProgram Cycles 100k — 100k — 100k — cycles
NOTES:

1. Not 100% tested.

2. This dees not include the preprogramming time.

3. Thesa timings are for Sector Protect/Unprotect aperations.

4. This timing is only for Sector Unprotect.

5. 26°C, 5 V Ve, 100,008 cycles,

5. When prograrmming a "1" over & "0", the Embedded Algorithms allow for 48 ms byta program time.

MOTORCLA FLASH M28F040

B L357251 0093577 591 WA 7



PROGRAM OPERATIONS

DATA POLLING
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NOTES:

S S S B

. Figure indicates last two bus cycles of four bus eycle sequenge.

. PAis address of the memory location to be programmed.

. PDis data to be programmed at byte address.

- DQ7 is the output of the complement of the data written {0 the device.
. Daut is the output of the data written to the device.

{OE —am!

f
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CHIPF/SECTOR ERASE OPERATIONS

-— an
hg—wed -

ADDRESSES X 55554 X 2AAAH 5555H X 5555H X 2AAAH X 5555H!SAX

GHWL —™
Ot hY
™ e WP
/N VRRVARRVERRVERRVA
T
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] tOH
DATA N N\ PN 7N\ ;0\
/ aH N/ s N s N am s N/ sowaeH
Iﬂ— l[}s
Voo {
oS ™
NQOTE: SA is the sector address for Sector Erase.
M28F040
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SECTOR PROTECT CYCLE

|*— I0ESP

A18,A17,A16 X Shy X Shy
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A9 e byi HT
Yoo
T /]
OE ety T BLHT e \ /
ot tWpp ——
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DATA, oiH
~—{OE

SAy = Sector Address for initiaf sector
SAy = Sector Address for next sector
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SECTOR UNPROTECT CYCLE
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ALTERNATE CE CONTROLLED WRITE CYCLES

Symbol M25F(40-75 M29F040-90 M29F(40-12
Parameter Std Alt Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAY twe 70 — 90 — 120 — ns 1
Address Setup Time tAVEL tag 0 — 0 - 0 — ns
Address Hold Time ELAX tAH 45 — 45 - 50 — ns
Data Setup Time pvEN inos 30 45 50 ns
Data Held Time tERDX tpH 0 — 0 — 0 — ns
Output Enable Setup Time 1OES g — G — 0 — ns
Output Enable Hold Time ~~~ Read toFM 0 — 0 — 0 — ns b
Toggle and Data Polling 10 — 10 — i0 —
Read Recover Time before Write {GHEL o — ¢l — g — ns
WE Setup Time Wi EL tws ] — 0 — o — ns
WE Hold Time tEHWH twi 0 0 0 ns
CE Pulsa Width teL EH icp 35 — 45 — 50 — ns
CE Puise Width High tEHEL ICPH 20 — 20 — 20 — ns
Byte Programming Operation WHWHT | BWHWH1 16 — 16 — 16 — ns
Erase Operation twHwH2 | tywHwH2 15 30 1.5 30 1.5 30 s 2
Voo Setup Time oS 50 — 50 — 50 — 1S 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

2
ADDRESSES X

PA

X

>_

/

tay

“-icp

«/

BAS —we

BYTE DATA /—_

e

t— DN

tcpn

S

_g

|"— b3

-
HD>—
r

\

—

BWHWHI ——

—

< Cout )

k{ve {
oS —™

NOTES:

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

. PAis 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

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