.

Features

Single Voltage for Read and Write: 2.7V to 3.6V
Fast Read Access Time - 150 ns
Inmtarmnal Program Control and Timer
16K bytes Boot Block With Lockout
Fast Chip Erase Cycle Time - 10 seconds
Byte-hy-Byte Programming - 30 us/Byte Typlcal
Hardware Data Protection
DATA Polling For End Of Program Detection
Low Power Dissipation

- 15 mA Active Current

- 20 pA CMOS Standby Current
Typical 10,000 Write Cycles
Small Packaging

-8x 8 mm CBGA

-8 x 14 mm V-TSOP

Description

The AT49BV040 is a 3-volt-only, 4 megabit Flash memory organized as 524,288
words of 8 bits each. Manufactured with Atmel's advanced nonvolatile CMOS tech-
nology, the device offers access times to 150 ns with power dissipation of just 54 mW
over the commercial temperature range. When the device is deselected, the CMOS
standby current is less than 20 pA.

To allow for simple in-systern reprogrammability, the AT49BV040 does not require
high input voltages for programming. Three-voit-only commands determine the read
and programming operation of the device. Reading data out of the device is similar to
reading from an EFROM. Reprogramming the AT49BV040 is performed by erasing
the entire 4 megabits of memory and then programming on a byte-by-byte basis. The

.0.......

e

typical byte programming time is a fast 30 us. The end of a program cycle can be

{continued) -
Pin Configurations GBGA Top View
Pin Name Function "1 2 3 45 68 7
AQ- R18 Addrasses A o0 D o C oo
3 GND Y06 VCC VO Y02 OF GND
CE Chip Enable Bl ¢ 0 0 O 0 0 C
QE Qutput Enable A7 W07 4 NC NG 0 CE
= ¢l 20 ¢CC GO
WE Write Enable AlD NC 105 NC VO3 W01 A0
100 107 | & - D DO o & e
. ala Inpute/Outpuyl Ald AIS A3 NC NC A8 A3
El ¢ o 2 0 ¢ Cc ¢
Al Alt WE NC A7 A Al
Fl @ © 0 G ¢ ¢ ¢
Al5 AI2 A8 NC Al8 A3 A2
PLCC Top View
A12 Ate vc%é\xr
A15 A1S8
OSSP V ~TSQOP Top View (8 x 14 mm) or
A7 2% T~TSOP Top View (8 x 20 msm)
AB 28 pe 1
A5 27 andS Ty sz B [-3
A 2 o 37, it R e
A3 % Ata 4 2P wr
A2 24 At ML a_F o6
3 z p s
A1 ) L D »_ B o4
AD 2 aeoq? g uBfE W oy
Y00 ¢ 13 21 Lt R 0 B P W2
141516 47 181920 azd 12 21 B v
- Y R Db M
A LFets Baha A
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4 Megabit

(512K x 8)

Single 2.7}valt
Battery-Volfage™
Flash Memory
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Description (Continued)

optionally detected by the DATA polling feature. Once the
end of a byte program cycle has been detected, & new
access for a read or program can begin. The typical num-
ber of program and erase ¢ycles is in axcess of 10,000
cycles.

The optianal 16K bytes boot block section indludes a re-
programming write lock out feature to provide|data integ-
rity. The boot sector is designed to contain User secure
code, and when the feature is enabled, the bdot sector is
permanently protected from being reprogramnhed.

iat | Vg ———w . DATA INPUTS/IOUTPUTS
Block Diagram Yoo PUTSIOY
Aganrpagn
OE—+ _ __ DATA LAYCH
— OE, CEAND ssilainach<l N
WE — LOGIC WPUT/OUTPUT
CE —-+ BUFFERS
—  YDECODER ~ Y-GATING
weure | MAIN MEMORY
X DEGODER Tl _WSKBYIES)
— OPTIONAL 600T
BLOCK ({6K BYTES)

Device Operation

READ:_The AT49BV040 is accessed like an EPROM.
When CE and OF are low and WE is high, the data stored
at the memory location determined by the address pins is
asserted on the outputs. The outputs are put in the high
impedance state whenever CE or OE is high. This dual-
line control gives designers flexibility in preventing bus
contention.

ERASURE: Before a byte can be reprogrammed, the
512K bytes memory armray {or 486K bytes if the boot block

featured is used) must be erased. The erased state of the

memory bits is a logical “4". The entire device can be
erased at one time by using a 6-byte software code. The
software chip erase code consists of 6-byte load com-
mands to specific address locations with a specific data
pattern (please refer to the Chip Erase Cycle Waveforms).

After the saoftware chip erase has beeninitiated, the device
will internally time the erase operation so that no extemnal
clocks are required. The maximum time needed to erase
the whole chip is tec. If the boot block lockout feature has
been enabled, the data in the boot sector will not be
erased.

BYTE PROGRAMMING: Once the memory array is
erased, the device is programmed (o a logical “0*) on a
byte-by-byte basis. Please note that a data *0” cannot be
programmed back {0 a “1”; only erase operations can con-
vert "0%s to “1°s. Programming is accomplished via the in-
temal device command register and is a 4 bus cycle op-
eration (please refer to the Command Definitions table).
The device will automatically generate the required inter-
nal program pulses.

The program cycle has addresses latched on the falling
edge of WE or CE, whichever occurs last, and the data
latched on the rising edge of WE or CE, whichever occurs
first. Programming is completed after the specified tgp cy-
cle time. The DATA polling feature may also be used to
indicate the end of a program cycle.

2 AT49BV040

BOOT BLOCK PROGRAMMING LOCKOUT: The de-
vice has one designated block that has a pfpgfamming
lockout feature. This feature prevents progiamming of
data in the designated block once the featuré has

enabled. The size of the black is 16K bytes. |This bldck,
referred to as the boot block, can contain secufe code that
is used to bring up the system. Enabling the bckout fea-
ture will aliow the boat code to stay in the device while data
in the rest of the device is updated. This featufe does not
have to be activated; the boot block's usagej-as a write
protected region is optional to the user. e address -
range of the boot block is 0G000H to 03FFFH.

Once the feature is enabled, the data in the bodt block can
no longer be erased or programmed. Data in the main
memory block can still be changed through the regular
programming method. To activate the lockout feature, a
series of six program commands to specific|addrasses
with specific data must be performed. Please l(efer to the
Command Definitions table. !

BOOT BLOCK LOCKOUT DETECTION: software
method is available to determine if programming of the
boot block section is locked out. When the d isinthe
software product identification mode (see Software Prod-
uct |dentification Entry and Exit sections)-a read from ad-
dress location Q0002H will show if programmg the boot
block is locked out. If the data on /00 is lof, the boot
block can be programmed,; if the data on /00 §s high,.the
program lockout feature has been activated and the block
cannot be programmed. The software produq} identifica-
tion code should be used to return to standard|openation.

PRODUCT IDENTIFICATION: The product i
mode identifies the device and manufacturer

the Atmel product.
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Device Operation (Continued)

For details, see Operating Modes (for hardware operation)
or Software Product identification. The manufacturer and
device code is the same for both modes.

DATA POLLING: The AT498BV040 teatures DATA poll-
ing to indicate the end of a program cycle. During a pro-
gram cyde an attempted read of the last byte loaded will
result in the compiement of the loaded data on {/07. Once
the program cycle has been compieted, true dala is valid
on all outputs and the next cycle may hegin. DATA paliing
may begin at any time during the program cycle.

TOGGLE BIT: In addition to DATA poiling the
AT49BV040 provides another method for determining the
end of a program or erase cycle. During a program or

stop toggling and valid data will be read. Examining the
toggle bit may begin at any time during a progsam cycle.

HARDWARE DATA PROTECTION: Hardware fegtures
protect against inadvertent programs to the ATA9BVO4Q in

the following ways: (a) VoG sense: if Voo is below 1.8V
(typical), the program function is inhibited. {b) ram in-
hibit: holding any one of OE low, CE high or WE high in-

hibits program cycles. (c} Noise filter: pulses ¢f less than
15 ns (typical) on the WE or CE inputs will npt initiate a
program cycle. . .

INPUT LEVELS: While operating with a 2.[7V to 3.6V
power supply, the address inputs and control (CE,
CE and WE) may be driven from 0 to 5.5V without ad-

erase operation, successive attempts to read data from versely affecting the operation of the device. The /O lines
the device will result in 1/06 toggling between one and  can only be driven from 0 to Ve + 0.6V.
zero. Once the program cycle has completed, VO6 will
Command Definition (in Hex)
Command | Bus 1st Bus 2nd Bus 3rd Bus 4th Bus 5th Bus 6th Bus
Sequence |Cycles Cycle Cycle Cycle Cycle Cycle ycle
Addr Data | Addr Data | Addr Data | Addr Data | Addr Data A Data
Read 1 Adgdr  Dour .
Chip Erase| 6 5555 AA | 2AAA 55 5585 80 8555 AA | 2AAA 55 10
Byte . 4 55565 AA 2AAA 55 5555 A0 - | Addr Din .
Program . ‘.
mf& 5| 6 | 5555 AA |2aAA 55 | 8555 80 [ 5555 AA |2aAA 55 | 5585 4b
Product!D | 3 | 5585 AA |2aAA 55 | 5585 90
Entry
Ex‘rt 1 3 | 5555 AA [248A 55 | 5855 Fo
P 1o
E:t‘{% 1 |x»ox  Fo

Notes: 1. The 16K byte boot sector has the address rangs 00000H to 03FFFH.
2. Either one of the Product 1D exit commands can be used,

Absolute Maximum Ratings*

Temperature Under Bias.......... e -55°C 1O +125°C
Storage Temperature...........coueenceen -65°C to +160°C
All input Voltages

(including NC Pins)

with Respect to Ground .............._.... -0.6Vto +6.25V
All Qutput Voltages

with Respect to Ground ............. -0.6V to Veo + 0.6V
Voltage on OE

with Respect to Ground ................... -0.6Vto+ 135V

*NOTICE: Stresses beyond those listed under *

This is a stress rating only and functional opera
device at these or any other conditions beyond
cated in the operational sections of this spec
implied. Exposure 10 absoiute maximum rating
for extended periods may affect device




DC and AC Operating Range
AT49BV040-15 AT49BV040-20
Operating Com. 0°C - 70°C 0°C - 70°C
Temperature {Case) Ind. -40°C - 85°C -40°C - 85°C
- Voo Power Supply - 2.7Vio 3.6V 27V o 3.6V
Operating Modes "\
Mode CE OE WE Ai 1] S
Read ViL ViL ViH Ai Dout
Program @ Vi Vid Vi Ai Din
Standby/Write Inhibit Vin x M X X High Z
Program Inhibit X X VIH '
Program Inhibit X ViL X
Output Disable X ViH X ) High Z
Product Identification )
_ _yy, @
A1-A18 2 T = Vi Manutacturer Gade )
Hardware Vi ViL Vi Al AlB=Ve AS Vi @ -
A0 =) Vi Device Code 4}
AO=Vy, Al-A18=Vy Manufacturer Gode 4
5)
Software AO=Vii, A1-A18=Vy . Device Code @
Notes: 1. X can be Vi or Vin. 4. Manufacturer Code: 1FH, Device Code: 11H [
2. Refar to AC Programming Waveforms. 5. See details under Software Product Identificatiog Entry/Exit.
3. Vi = 12.0V £+ 0.5V. '
N
DC Characteristics
Symbal  Parameter Condition Min Max Units
[N} lnput Load Current ViN =0V to Vo 10 BA
Lo Output Leakage Current Vo =0V to Voo : - 10 uA
‘ o = _ Com. . 20 pA
{ Ve Standby Current CMOS CE=Vco-03VioV
SB1 CC is (o o] cCc ind. ) 50 uA
isB2 Voo Standby Current TTL CE=2.0Vto Voo 1 mA
loc (1 Ve Active Current f =5 MHZ; lout = 0 mA, Voc = 3.6V 15 mA
ViL Input Low Voltage 0.8 \'4
Vi Inpuyt High Voltage 2.0 V.
VoL Output Low Voltage loL=2.1mA 0.45 Vv
Von Output High Voltage fot = -100 pA; Vee = 3.0V 2.4 \'/
Note: 1. in the erase mode, Icc is 30 mA.

4 AT49BV040 “
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AC Read Characteristics

AT49BV040-15 _ AT43BV040-20

Symbol Parameter Min Max Min Max || Units
tace Address to Output Delay 160 200 ns
tcg (1 CE to Qutput Delay , 150 _ 200 ns
toe @ OE to Qutput Delay ‘ 0 70 0 - 80 || ns.
tpr 8.4 CE or OF to Output Float 0 40 0 50 ns

AC Read Waveforms (234

ADDRESS S ADDRESS VaLD

CE — ) Bz :
. \‘
08—\

Lt ACC e

OUTPUT HIGHZ / A

e

transition without impact on tacc . {CL = 5pF).

2. OE may he delayed up to tcg - tog after the falling 4, This parameter is characterized and is not 100%
edge of CE without impact on icg or by tace - 08 )
after an address change without impact on tace .

Notes: 1. CE may be delayed up 1o tace - tor afterthe address 3. tor is specified from OE or GE whichever occurs rrst
t

osted.

Input Test Waveforms and Measurement Level Output Test Load
2.4V — - ‘ aw
AC AC
DRIVING 15V MEASUREMENT 18K '- ,
LEVELS LEVEL . OUTPUT o o
0.4y — - —— : . PN o
tR, tF<5ns 13K gmops: -
Pin Capacitance (f=1MHz, T=25°C) " '
'Typ Max Units - = Conditions
Cin 4 6 : pF ViN =0V
Cout 8 12 pF Vour = 0Y

Note: 1. This parameter is charactorized and is not 100% tested,
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AC Byte Load Characteristics
Symbol Parameter Min Max Unlts
tas, toEs Address, OE Set-up Time 0 né ‘ R
tan Address Hold Time 100 ns
tcs Chip Select Set-up Time . 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) - 200 S ns
tos Data Set-up Time 100 : n%
toH, toen | Data, OE Hold Time 0 ng
tweH Write Puise Width High ' 200 nb
AC Byte Load Waveforms
WE Controlled
OE AL b _l AN
tOE; tOEH
ADDRESS > > pdl
— X tAH ’ ,
CE — {CH l’
— tcs - : ~
WE ™ ! KXY N
tWPH
twp
t—tDS —-’ tbH——
DATA IN <lf | ‘J;
CE Controlled
N N
'— tOES YOEH A
ADDRESS STy T
L S| p—tAH -j |
WE ™S tCH AN
o ~1CS ™ '
CE N f KXY "N
tWPH ‘
WP h
- tDS-l thH |
DATA IN < ;I>

8 AT49BV040 ﬂ
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Program Cycle Characteristics

Symbol Parameter Min Typ Max Uhits
tap Byte Programming Time 30 ) 1S
tas Address Set-up Time 4] ns
tAH Address Hold Time . 100 - ' . S,
tos Data Set-up Time 100 ' " ps,
toH Data Hald Time 0 s .,
twe Write Pulse Width 200 hs  ~
twpH Write Pulse Width High 200 hs
tec Erase Cycle Time 10 sedonds
Program Cycle Waveforms o
‘ PROGRAM CYGLE >
OF L/

T D T8 G S e T
‘os ’
PR GrSD G G -8 o«
Chip Erase Cycle Waveforms e
OE /S " |
CE
WE
A0-a18 s X Y X s XC 1T
v—
DATA X m s X o X m X s X o X0
BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE 4 oviEs |

Note: OE must be high only when WE ana CE are both low.
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Data Polling Characteristics

Symbol Parameter Min Typ Max Units
toH Data Hold Time : 0 ns
10EH OE Hold Time 10 ns
toe | OE toOutput Delay @ : , ' . lns .
twR Write Recovery Time 0 o ns

Notes: 1. These parameters are characterized and not 100% tested.
2. See toe spec in AC Read Characteristics.

Data Polling Waveforms
WE ——‘, 17 ‘
cE /A \_/ "\ |
tOEH \_/—_/ * \‘
o N~ — s
OH ~ |- tWR
— OE  HiGHZ ~ :
¥o7 ——
AQ-A18 am X an X an o an Xan X '
Toggle Bit Characteristics " .
Symbol  Parameter Min Typ Max nits
toH Data Hold Time 0 © s
10EH OE Hold Time 10 ns
toE OE to Output Delay @ ns
toEHP OE High Pulse 150 : ns
wR Write Recovery Time 4] ns

Notaes: 1. These parameters are characterized and not 100% tested.
2. Soe 1or spac in AC Read Characteristics.

. 1,23 '
Toggle Bit Waveforms (%% «

Notes: 1. Toggling either OF or CE or both OF and GE will 2. Beginning and ending state of /06 will vary.
operate toggle bit. The toerp specification must be 3. Any address location may be used but the address|
met by the toggling input(s). should not vary.

8 AT49BV040 m———
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Software Product " Boot Block Lockout
Identification Entry ! Feature Enable Algorithm "’
LOAD DATA AA LOAD DATA AA
10 TO
ADDREiSS 5555 ADDRESS 5555
LOAD '?gTA 85 LOAD DATA 55
TO
ADDRE?S 2AAA ADDRESS 2AAA
1
LOAD DATA 80 LOAD DATA 80
TO TO
AoonEfs 5655 ADDRESS 5555
|
ENTER PRODUCT LOAD DATA AA
IDENTIFICATION TO
MOOE & ADDRESS 5555
§
LOAD DATASS
TO
ADDRESS 2AAA
Software Product m TOAD gmmo
ldentification Exit T0
ADDRESS 5555
LORD DATA AA OR LOAD DATAFO I
T0
ADDRESS 5555 ANY ADDRESS PAUSE 1 second 2
! 7
- LOAD DATA 55 EXIT PRODUCT
: TO IDENTIFICATION
ADDRESS ZAAA MODz 49 Notes for boot block lockout feature enabla:
+ 1. Data Formak 1/O7 - /OO (Hex);
LOAD DATA FO Address Format: A14 - AD (Hex).
TO 2. Boot block lockout feature enabled.
ADDRESS 5555
S
EXIT PRODUGT
IDENTIFICATION
MODE @)

Notes for software product identification:
. Data Format: VQ7 - YOO (Hex);
Address Format: A14 - Ad (Hex).
2. A1-A18= V.
Manufacture Code is read for A0 = Vyi; -
Device Code is read for AD = V.
3. The device does not remain in identification mode #
powered down.
4. The device retums to standard operation mode.
5. Manufacturer Code: 1FH
Device Code: 11H




Ordering Information ‘"

tace Ice (ma) . '
(ns) Active | Standby Ordering Code Package . Operation Range
160 15 0.02 AT48BV040-15CC 42C Commercial
ATA8BV040-15JC , 324 (0°C to 70°C}
'AT49BV040-15TC 32T S
AT498V040-15VC 32v N
15 0.05 AT49BV040-15CI 42C industrial |
AT49BV040-15J1 32J (-40°C to 85°C)
ATA9BV040-15TI 32T
AT498V040-15VI 32v
200 15 0.02 AT49BV040-20CC 42C © - Commercial].
AT49Bv040-204C 324 (0°C to 70°CY
AT49BV040-20TC 32T
AT49BVD40-20VC 32v )
15 0.05 AT49BV040-20CI 42C industrial :
- AT49BV040-20J1 324 (-40°C to 85°Q)
AT49BV040-20TI 32T
AT49BV040-20VI 32v

Note: 1. The AT49BV040 has as optional boot block feature. The part number shown in the Ordering Information table is for devices
with the boot block in the lower address range (i.e., 00000H to 03FFFH). Users requiring the boot block to be ln.ihe
higher address range should contact Atme.

Package Type
324 82-Lead, Plastic J-Leaded Chip Carier Package (PLCC)
32T 32-Lead, Plastic Thin Smali Qutline Package (TSOP) 8 x 20 mm
32v 32-Lead, Plastic Thin Small Outfine Package (TSOP) 8 x 14 mm
42c 42-Bal, Plastic Chip-Scale Ball Grid Array (CBGA) 8 x 8 mm ‘e

1
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Packaging Information

AT49BV040

32J, 32 ead, Plastic J-Leaded Chip Carrier
(PLCC) Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS-016 AE

045(1.14 X 45° PINNOQ.1  025(.835)X30°. 46°
IDENTIFY ' 012(:305)
= —T_“l .ooa(ma)
[ ] ' 530(135)
e 250024
o ® ms 1) .
) | 585(149)
050(1.20) TYP N -,.—;“,‘)—(—7—.“—2)7&!’= .o::ou:z)
: A30{10.9) 095(2.41
\-390(8.50) 1060(1.52)
AT CONTACT 140(3.56)
POINTS 2305,

022(.550) X 45° MAX (3X)
s

\_. 1154

A4

A95(12.8)
AB5(128)

32T, 32-Lead, Plastic Thin Small Outline P!ackage
{TSOP) Dimensions in Millimeters and (lnches) *
JEDEC QUTLINE MO-142 BD

-F1IL

g
8
i
g

:

YT
b bdaisioy

7. o
-595"-?5) 0.15{.006)

Rk

a.15¢00)
0.00(.000)

O-SO(M

r 1,20{,047) MAX

‘Q'REF 0.

y ;0
o ;

= -

TSN
~Controlling dimension: millimeters

32V, 32-1ead, Plastic Thin Small Qutline Package
{TSOP) Dimensions in Millimeters and (Inches) *

JEDEC OUTLINE MO-142 BA
g T
INDEX | .d_,.-—’c
MARK
12.5(4%2)  14.2(.550]
123(4A%) 13.8(543)
T ; (AT a————
050200 =t p25(010)
BSC | 7.50(205).) §.15(008)
REF
. a1o(z1w {
7-90(3“)" r 1.20{04T) MAX
m:;
0.15{.008}
4.00{,000)
L rer ' _ 020(008)
, , . & TIn(004)
e P e e,
' 0.70(.028)
0.50(.020) uf"

“Controlling dimension: millimeters

42C, 42-Ball, Plastic Chip-Scale Ball Grid Array Packag

Dimensions in inches and (Millimeters) *

6323 (8204

] 0307 (7.793) ! !_ .
P Y
i -
oz (8304 -
0307 (7.70%) b
p
p
L_L‘%
d_brzm
) 0.047 (1.184) MAX —]
0.044 f1.118) : .
0.034 (0.044) 02962 Dmm
. s “u? 2 l [ sosetiam
A 0O 00O C O~
. T IN- RN - R - I
¢ CO0O0O0DO0O 1s¢ 000
o cooo0o0o0 |
. OO0 O0OOOOD
D [
m%‘l‘ﬂm-l b vl noomssyrve
NON-ACCUMULATIVE

*Controliing dimension: milimeters
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