Features
¢ Single Supply Voltage, Range 3V to 3.6V
¢ 3-volt Only Read and Write Operation
¢ Software Protected Programming
* Fast Read Access Time — 120 ns
* Low Power Dissipation
— 15 mA Active Current
— 40 pA CMOS Standby Current
¢ Sector Program Operation
— Single Cycle Reprogram (Erase and Program)
— 1024 Sectors (128 Bytes/Sector)
— Internal Address and Data Latches for 128 Bytes
* Two 8K Bytes Boot Blocks with Lockout
* Fast Sector Program Cycle Time — 20 ms
¢ Internal Program Control and Timer
* DATA Polling for End of Program Detection
¢ Typical Endurance > 10,000 Cycles
e CMOS and TTL Compatible Inputs and Outputs
¢ Commercial and Industrial Temperature Ranges

1. Description

The AT29LVO10A is a 3-volt only in-system Flash programmable and erasable read
only memory (Flash). Its 1 megabit of memory is organized as 131,072 bytes by 8 bits.
Manufactured with Atmel’s advanced nonvolatile CMOS technology, the device offers
access times to 120 ns with power dissipation of just 54 mW over the commercial tem-
perature range. When the device is deselected, the CMOS standby current is less
than 40 pA. The device endurance is such that any sector can typically be written to in
excess of 10,000 times.

To allow for simple in-system reprogrammability, the AT29LV010A does not require
high input voltages for programming. Three-volt-only commands determine the opera-
tion of the device. Reading data out of the device is similar to reading from an
EPROM. Reprogramming the AT29LV010A is performed on a sector basis; 128 bytes
of data are loaded into the device and then simultaneously programmed.

During a reprogram cycle, the address locations and 128 bytes of data are captured at
microprocessor speed and internally latched, freeing the address and data bus for
other operations. Following the initiation of a program cycle, the device will automati-
cally erase the sector and then program the latched data using an internal control
timer. The end of a program cycle can be detected by DATA polling of I/07. Once the
end of a program cycle has been detected, a new access for a read or program can
begin.
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4.8 Optional Chip Erase Mode

The entire device can be erased by using a 6-byte software code. Please see Software Chip
Erase application note for details.

4.9 Boot Block Programming Lockout

The AT29LVO010A has two designated memory blocks that have a programming lockout feature.
This feature prevents programming of data in the designated block once the feature has been
enabled. Each of these blocks consists of 8K bytes; the programming lockout feature can be set
independently for either block. While the lockout feature does not have to be activated, it can be
activated for either or both blocks.

These two 8K memory sections are referred to as boot blocks. Secure code which will bring up a
system can be contained in a boot block. The AT29LVO010A blocks are located in the first 8K
bytes of memory and the last 8K bytes of memory. The boot block programming lockout feature
can therefore support systems that boot from the lower addresses of memory or the higher
addresses. Once the programming lockout feature has been activated, the data in that block can
no longer be erased or programmed; data in other memory locations can still be changed
through the regular programming methods. To activate the lockout feature, a series of seven
program commands to specific addresses with specific data must be performed. Please see
Boot Block Lockout Feature Enable Algorithm.

If the boot block lockout feature has been activated on either block, the chip erase function will
be disabled.

4.9.1 Boot Block Lockout Detection

A software method is available to determine whether programming of either boot block section is
locked out. See Software Product Identification Entry and Exit sections. When the device is in
the software product identification mode, a read from location 00002H will show if programming
the lower address boot block is locked out while reading location 1FFF2H will do so for the upper
boot block. If the data is FE, the corresponding block can be programmed; if the data is FF, the
program lockout feature has been activated and the corresponding block cannot be pro-
grammed. The software product identification exit mode should be used to return to standard
operation.

5. Absolute Maximum Ratings*

Temperature Under Bias

Storage Temperature.........

-55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-

............................ -65°C to +150°C age to the device. This is a stress rating only and

functional operation of the device at these or any

All Input Voltages (including NC Pins) other conditions beyond those indicated in the

with Respect to Ground....

All Output Voltages

with Respect to Ground.....

Voltage on A9 (including NC Pins)
with Respect to Ground.....

............................... -0.6V to +13.5V

............................... -0.6V to +6.25V operational sections of this specification is not

implied. Exposure to absolute maximum rating
conditions for extended periods may affect device

......................... -0.6V to V¢ + 0.6V reliability.
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6. DC and AC Operating Range

AT29LVO010A-12 AT29LVO010A-15 AT29LVO10A-20 | AT29LV010A-25

Com. 0°C - 70°C 0°C -70°C 0°C - 70°C 0°C -70°C
Operating Temperature (Case)

Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
Ve Power Supply(® 3.3V +£0.3V 3.3V £0.3V 3.3V £0.3V 3.3V £0.3V

Notes: 1. After power is applied and Vg is at the minimum specified data sheet value, the system should wait 20 ms before an

operational mode is started.

2 I:I Not recommended for New Designs.

7. Operating Modes

Mode CE OE WE Ai o]
Read Vi Vi Viy Ai Dout
Program® Vi Viu Vi Ai Din
5V Chip Erase Vi Viy Vi Ai

Standby/Write Inhibit \ XM X X High Z
Program Inhibit X X Viy

Program Inhibit X Vi X

Output Disable X Vig X High Z

Product Identification

A1-A16=V,,A9=V,OA0=V, Manufacturer Code®

Hardware Vi Vi Viy
A1-A16=V,,A9=V,® A0=V, Device Code®
A0 =V, Al-Al6=V Manufacturer Code®
Software®
A0 =V, Al-A16 =V, Device Code®
Notes: 1. XcanbeV, orV.

]
2. Refer to AC Programming Waveforms.

3. Vy=12.0V £ 0.5V.

4. Manufacturer Code is 1F. The Device Code is 35.

5. See details under Software Product Identification Entry/Exit.

8. DC Characteristics

Symbol Parameter Condition Min Max Units
I Input Load Current Vin=0Vto Ve 1 UA
Lo Output Leakage Current Vio=0Vto Vg 1 HA
_ Com. 40 uA
lsg1 V¢ Standby Current CMOS | CE = V- 0.3V to V¢ nd. . A
lsgo V¢ Standby Current TTL CE =2.0V to Vg 1 mA
lec Vc Active Current f=5MHz; Igyr = 0 mA; Vg = 3.6V 15 mA
Vi Input Low Voltage 0.6 \
ViH Input High Voltage 2.0 \Y
Voo Output Low Voltage loL = 1.6 MA; Vg = 3.0V 0.45 \"
Vou Output High Voltage lon =-100 pA; Vo = 3.0V 2.4 \
6 /AT 29 L V01 (/150000




9. AC Read Characteristics

AT29LV010A-12 | AT29LVO10A-15 | AT29LVO10A-20 | AT29LV010A-25
Symbol | Parameter Min Max Min Max Min Max Min Max Units
tacc Address to Output Delay 120 150 200 250 ns
toe!! CE to Output Delay 120 150 200 250 ns
toe® OE to Output Delay 0 50 0 70 0 100 0 120 ns
toe®@ | CE or OE to Output Float 0 30 0 40 0 50 0 60 ns
Output Hold from OE, CE or
ton Address, whichever occurred 0 0 0 0 ns
first

Note: I:I Not recommended for New Designs.

10. AC Read Waveforms("/@“

ADDRESS ADDRESS VALID

CE ——

\l« ICE—

oF ﬁ toE— —
- tDF

tOH

<—tACC

HIGHZ OUTPUT

OUTPUT VALID

Notes: 1. CE may be delayed up to tyoc - toe after the address transition without impact on tace.
2. OE may be delayed up to t. - toe after the falling edge of CE without impact on teg or by tae - to after an address change
without impact on tpcc.
3. tpe is specified from OE or CE whichever occurs first (CL = 5 pF).
4. This parameter is characterized and is not 100% tested.
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11. Input Test Waveforms and Measurement Level

2.4V
AC AC
DRIVING 1.5V MEASUREMENT
LEVELS LEVEL
0.4V
thtr<5ns
12. Output Test Load
3.3V
1.8K
OUTPUT
PIN
1.3K i 100 pF
13. Pin Capacitance
f=1MHz, T =25°C"
Symbol Typ Max Units Conditions
C|N 4 6 pF V|N = OV
Cout 8 12 pF Vour = 0V

Note: 1. These parameters are characterized and not 100% tested.
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14. AC Byte Load Characteristics

Symbol Parameter Min Max Units
tas toes Address, OE Set-up Time 10 ns
tan Address Hold Time 100 ns
tes Chip Select Set-up Time 0 ns
ten Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 200 ns
tos Data Set-up Time 100 ns
tos toen Data, OE Hold Time 10 ns
twen Write Pulse Width High 200 ns

15. AC Byte Load Waveforms("®

15.1 WE Controlled

4 \
OES 'OEH
ADDRESS
CE - s | ot N
CH
WE
weH
wp
s bH
DATA IN

15.2 CE Controlled

OE o
— "t
ADDRESS
s A .
WE CcH/
T ies |
CE ‘
~twpH -
twp
~tps ! by —
DATA IN
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16. Program Cycle Characteristics

Symbol Parameter Min Max Units
twe Write Cycle Time 20 ms
tas Address Set-up Time 10 ns
tan Address Hold Time 100 ns
tps Data Set-up Time 100 ns
toH Data Hold Time 10 ns
twe Write Pulse Width 200 ns
talc Byte Load Cycle Time 150 us
twen Write Pulse Width High 200 ns

17. Software Protected Program Waveform

O?m

]

i tAH | -—|!DH
AO0-A6 BYTE ADDRESS /Q
5555 2AAA 5555 o
A7-A15 @ SECTORADDRESS o
tDS [-— o
DATA® AA ‘ 55 A0 o
BYTE 0 BYTE126  BYTE127 -
F—tywg

Notes: 1. OE must be high when WE and CE are both low.
2. A7 through A16 must specify the sector address during each high to low transition of WE (or CE) after the software code has
been entered.
3. All bytes that are not loaded within the sector being programmed will be indeterminate.

18. Programming Algorithm(")

LOAD DATA AA
TO
ADDRESS 5555

4
LOAD DATA 55

TO
ADDRESS 2AAA
y Notes: 1. Data Format: I/O7 - I/0O0 (Hex);
'-OAD%\TA A0 Address Format: A14 - AO (Hex).
ADDRESS 5555 WRITES ENABLED 2. Data Protect state will be re-activated at end of
program cycle.
3. 128 bytes of data MUST BE loaded.
LOAD DATA
TO ENTER DATA

SECTOR (128 BYTES)®| PROTECT STATE®

10 AT 29 L V(01 (O /2 15000000000



26. Ordering Information
26.1 Standard Package

tacc Icc (MA)
(ns) Active Standby Ordering Code Package Operation Range
15 0.04 AT29LV010A-12JC 32J Commercial
AT29LV0O10A-12TC 32T (0° to 70°C)
120 15 0.05 AT29LVO10A-12JI 32J Industrial
AT29LV010A-12TI 32T (-40° to 85°C)
15 0.04 AT29LV010A-15JC 32J Commercial
AT29LV0O10A-15TC 32T (0° to 70°C)
150 15 0.05 AT29LV010A-15JI 32J Industrial
AT29LV010A-15TI 32T (-40° to 85°C)
15 0.04 AT29LV010A-20JC 32J Commercial
AT29LV010A-20TC 32T (0° to 70°C)
200 15 0.05 AT29LV010A-20JI 32J Industrial
AT29LV010A-20TI 32T (-40° to 85°C)
15 0.04 AT29LV010A-25JC 32J Commercial
AT29LV010A-25TC 32T (0° to 70°C)
250 15 0.05 AT29LV010A-25JI 32J Industrial
AT29LV010A-25TI 32T (-40° to 85°C)

Note: |:| Not recommended for New Designs.

Package Type
32J 32-Lead, Plastic J-Leaded Chip Carrier (PLCC)
32T 32-Lead, Thin Small Outline Package (TSOP)
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27.2 32T - TSOP

PIN 1
0° ~ 8°
= °
QOInnnmnamn  fJoanononnnm i
O
Pin 1 Identifier
D1 D
L
0 Ll
TUoounuronn oorrouoromn 5
e b |
E Af rA SEATING PLANE—<«+——GAGE PLANE
ililalililaliil i
[ ﬁ f COMMON DIMENSIONS
Al - (Unit of Measure = mm)
SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
Al 0.05 - 0.15
A2 0.95 1.00 1.05
Notes: 1. This package conforms to JEDEC reference MO-142, Variation BD. D 19.80 20.00 20.20
2. Dimensions D1 and E do not include mold protrusion. Allowable
protrusion on E is 0.15 mm per side and on D1 is 0.25 mm per side. D1 18.30 18.40 18.50 | Note 2
3. Lead coplanarity is 0.10 mm maximum. E 7.90 8.00 8.10 | Note 2
0.50 0.60 0.70
L1 0.25 BASIC
b 0.17 0.22 0.27
c 0.10 - 0.21
e 0.50 BASIC
2395 Orchard Park TITLE DRAWING NO. |REV.
325 Orchard Parkway . . .
‘ImEl 32T, 32-lead (8 x 20 mm Package) Plastic Thin Small Outline 30T
—— San Jose, CA 95131 Package, Type | (TSOP) B
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