Fast Read Access Time - 150ns
5V + 10% supply
High Reliability
Low Power
100mA max. Active
40mA max. Standby
Fast Programming - 4ms/byte typ.
JEDEC Approved Industry Standard Pinout
Two-line Control
TTL Compatible
Integrated Product Identification Code
Full Military, Commercial and Industrial Temperature Ranges

The ATMEL 27256 is a 262,144 bit Ultraviolet Erasable and Electrically Program-
mable Read Only Memory (EPROM) organized 32K x 8. It requires only one 5V
power supply in normal read mode operation. Any byte can be accessed in lessthan
150ns, making this part compatible with high performance microprocessor systems
by eliminating the need for performance reducing WAIT states.

The AT27256comesin an industry standard JEDEC-approved 28-pin package. The
device features a two-line control (CE,OE) to give designers the flexibility to prevent
bus contention.

With a high density 32K byte storage capability, the AT27256 allows firmware to be
stored reliably and to be quickly accessed by the system without the delays of mass
storage media.

ATMEL's 27256 has additional features to ensure high quality and efficient
producton use. The fast programming algorithm reduces the time required to
program the chip and guaranteses reliable programming. The Integrated Product
Identification Code electronically identifies the device and manufacturing origin.
This feature is used by industry standard programming equipment to select the
proper programming algorithms and voltages.

The AT27256 is manufactured with a high quality and high performance 1.5 micron
floating-poly EPROM technology.
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D.C. and A.C. Operating Conditions for Read Operation

A m E l 27256-15 27256-17 27256-20 27256-25

———rd Operating Temp-  0°C-70°C  0°C-70°C  0°C-70°C  0°C-70°C

ATMEL CORPORATION erature Range
Vce Power 5V+5% 5V+5%
Supply 12 5V=10% 5V+10% 5V+10% 5V+10%
D.C. Characteristics for Read Operation
Test
Symbol Parameter Min  Max Units Conditions
N] input Load Current 10 pA  ViN=0to 5.5V
iLo Output Leakage 10 uA  Vour=0to 5.5V
Current
lpp12 Vee Current 5 mA  Vee=b5V
Read/Standby
lcc®  Vec Current Standby 4  mA CE=Vm
lcc2?2 Vo Current Active 100 mA CE=0E=va
Vep=Vce
Vi Input Low Voltage -1 +8 v
ViH Input High Voitage 20 Vce+t v
VoL Output Low Voltage 45 vV lo=2.1mA
VoH Output High Voltage 2.4 vV low=-400uA
Vpp? Vpp Read Voltage 38 Vee V. Vee=5v+0.25V

Notes:

1. Vcc must be applied simuitaneously or before Vep, and removed
simultaneously or after Vee.

2. Vep may be connected directly to Vcc, except during programming. The
supply current would then be the sum of Icc and Ipp1.

A.C. Characteristics for Read Operation

27256-15 27256-17 27256-20 27256-25 Test
Symbol Parameter Min Max Min Max Min Max Min Max Units Cond.

tacc Address to 150 170 200 250 ns CE=0E=
Output Delay ViL

tce CE to Output 150 170 200 250 ns CE=Vi
Delay

toe OE to Output 70 70 75 100 ns CE=ViL
Delay

tor2  OF or CE High 50 50 55 60 ns CE=ViL
to Output Float

toH Output Hold 0 0 0 0 ns CE=0E=
from Address, ViL
CE or OE,
whichever

occurred first
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Absolute Maximum Ratings™*

Temperature Under Bias -10°C to +80°C ‘ mEl

) Storage Temperature -65°C to +125°C Y )
All Input or Output Voltages
w/Respect to Ground -0.6V to +6.25V 256K (32K x 8)
Voltage on Pin 24 UV ERASABLE
w/Respect to Ground -0.6V to +13.5V
Vrp Supply Voltage PROM
w/Respect to Ground -0.6V to +14.0V

*NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Operating Modes

PIN Ai Vrep Vee Outputs
MODE {20} (22) m (28) [11-13,15-19}
Read Vi Vie Ai Vee Vee Dour
Output Disable ViL ViH x(H vee vee High Z
Standby Vs X X Vee Vee High Z
Fast PGM@ ViL ViH Ai Vep vee Din
PGM Verity X ViL Ai Vpp Vee Dout
PGM Inhibit VIH ViH X Vpp Vee High Z
Product 3.4) Identification
Identification ViL ViL Ag=VH Vee vee Code

Ao = Vi or Vi
A1-A1a=ViL

Notes:

1. X can be ViL or ViH.

2. Refer to programming characteristics

3. VH=120+0.5V.

4. Two identifier bytes may be selected. All Aiinputs are held low (ViL), except Ao whichis set to VHand Aowhich
is toggled low (Vi) to select the Manufacturer's identification byte and high (ViH) to select the Device Code
byte.

Erasure Characteristics

3
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D.C. Programming Characteristics

Ta=25+5°C, Vce=6.0£0.25V, Vep=12.5£0.5V

Limits Test Conditions
Symbol  Parameter Min Max Unit (see note 1)
1u Input Current 10 wA VINEVILor ViH
(All Inputs)
ViL Input Low Level -0.1 08 v
(All Inputs)
VH Input High Level 20 Vee+t v
Voo Output Low Voltage 0.45 V lor=2.1mA
During Verify
VoH Output High Voltage 24 V lon=—400:A
During Verify
Icc2 Vee Supply Current 100 mA
(Program & Verify)
Ipp2 Vep Supply Current 30 mA CE=Vu
(Program)
Vip Ag Product Iden- 1.5 125 v

tification Voltage

A.C. Programming Characteristics

Ta=25+5°C, Vce=6.0+0.25V, Vep=12.520.5V

Limits Test Conditions*
Symbol Parameter Min Typ Max Unit (see note 1)
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 uSs
taH Address Hold Time 0 us
ton Data Hold Time 2 us
tDFP OE High to Qutput @ 130 ns (see Note 2)
Float Delay
tvps Ver Setup Time 2 us
tves  Vee Setup Time 2 1S
trw CE Initial Program 095 1.0 105 ms (see Note 3)
Pulse Width
torw CE Overprogram  2.85 7875 ms (see Note 4)
Pulse Width
toe Data Valid from OF 150 ns
*A.C. Conditions of Test
Input Rise and Fall Times (10% to 90%) 20ns
Input Pulse Levels 0.45V to 2.4V
Input Timing Reference Level 0.8V to 2.0V
Output Timing Reference Level 0.8V to 2.0V

Notes:

1. Voo must be applied simultaneously or before Vep and removed
simultaneously or after Ver.

2. This parameter is only sampled and is not 100% tested. Qutput
Float is defined as the point where data is no longer driven - see
timing diagram.

3. Initial Program Pulse width tolerance is 1 msec+5%.

4. The length of the overprogram pulse may vary from 2.85 msec to
78.75 msec as a function of the iteration counter value X.

ATMELs 27256 Integrated Product ldentification Code

Pins A0 07 06 05 04 03 02 01 00 Hex
Codes (10 (199 (18 (17) (16 (15 (13) (12) (11) Data

Manufacturer 0 0 0 1 0 1 0 0 1 29
Device Type 1 0 0 0 0 0 1 0 0 04

4

Fast Programming Algorithm

Two CE pulse widths are used to program; initial and
overprogram. Aiare set to address the desired byte. VcC
is raised to 6.0V and Vep(1) is raised to 12.5V. The first
CE pulse is 1ms. The programmed byte is then verified.
If the byte programmed successfully, then an over-
program CE pulse is applied for 3ms. If the byte fails to
program after the first 1ms pulse, then up to 25
successive 1ms pulses are applied with a verification
after each pulse. When the byte passes verification, the
overprogram pulse width is 3X (times) the number of
1ms pulses required earlier (75ms max.).

If the part fails to verify after 25 1ms pulses have been
applied, it is considered as failed. After the first byte is
programmed, the Aiare setto the next address repeating
the algorithm untit all required addresses are program-
med. Then Vccand Vrr{D are lowered to 5.0V. All bytes
subsequently are read to compare with the original data
to determine if the device passes or fails.

Notes:
1. Vcc must be applied simultaneously or before Vep and removed
simuitaneously or after Vep.

START

[~ooR = FiRsT LocaTiON ]

Vec = 6.0V
Vpp = 12.5V

INCREMENT X

NO

YES

PROGRAM 1 PULSE OF
3X MSEC DURATION
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ADDR

Vee — Vee — 5.0V

COMPARE
ALL BYTES
TO ORIGINAL
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DEVICE
FAILED

PASS

DEVICE
PASSED
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AC. Waveforms'

2.4V
™ \
ADDRESS )( ADDRESS VALID )(
N
0.45V
2.4V
—
CE \ //
0.45V
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2.4V
—— tog 34— Y/
oE /
0.45V -— tor2.5
tacc* — ton ——> -
2.4V
QuUTPUT HIGH Z Ve "4
< <F OUTPUT VALID
0.45V

Notes:
1. Timing measurement references are 0.8V and 2.0V. Input A.C. Driving Levels are 0.45V and 2.4V, unless otherwise specified.

2. tor is specified from O or CE, whichever occurs first. _
3. OE may be delayed up tce - toe after the falling edge of CE without impact on tce.

4. OE may be delayed up to tacc - toe after the address is valid without impact on tacc.
5. This parameter is only sampled and is not 100% tested.

Input Test Waveforms and Measurement Levels  Qutput Test Load Pin Capacitance (f = 1IMHz T = 25°C)
- 24v et et | max | units CONDITIONS
' AC MEASUREMENT > AC DRIVING (1N914) 33K
08 LEVELS . LEVELS OUTPUT OHMS (o 4 6 pF VinE OV
PIN Cout 8 12 oF Vour = OV
tR, tF 10to 90% < 20ns CL=100 pf

L

Notes: 1. Typical values for nominal
Note: C; = 100pF supply voltages.
including jig capacitance.

Programming Waveforms'

-———— PROGRAM e | t— VERFY >
ADDRESS ¢
- {AS — taH = j———
4 N }
DATA ——<; s {\ >————
w— DS —> toH — - torp 3
Vppz -
\Vep
Ve e typS —
6V -
Vee _-J
5v e tVCS w
CE r—
N g/ —— tOES —em—i toe?
—f IPW  jt—
OE
topw %\__/

Notes:

1. The Input Timing Reference Level is 0.8V for ViL and 2V for Vin.

2. When programming the 27256, a 0.1uF capacitor is required across Ve and ground to supress spurious voltage transients which can
damage the device.

3. toe and tore are characteristics of the device but must be accommodated by the programmer.
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Packaging Information

1.490(37.846)
1.430(36.322)

Ay el o
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PIN
1

C .600(15.240)
.510(12.954)

28-Lead Hermetic Dual In-Line CERDIP
Package Type D

DIMENSIONS IN INCHES AND (MILLIMETERS)

T OJOCTrogLJgog L7l JCTJ T 70T T g7
085 (2.159)
= MAX.
- 1.300 REF. o
(33.020) (1%;38;
» 010 (0.254) —800
210(5.334) '1 r" MIN. I" 115.240) T
MAX,
T 0 ]
1 -
SEATING
A
PLANE ¥ 05001270 010 TYP. \J REF.
7020 (0:508) (0.254)
A12.?M<I3.175) _J r‘l L 4“‘
N. 700
020 (0.508) {._ _.j
065 (1.651 MAX.
0% (1367 076 0.408) (17,7801
110 (2.794)
090 (2.286)
Ordering Information
EPROMSs + EEPROMs — EXAMPLE: AT27256-15 DM1B
PREFIX DEVICE SUFFIX
AT 27256 25 P C 1 B
20D 1 2
17 L M
15
PROCESSING
B = HI REL
POWER SUPPLY — 2=5V£5%
1=5V+10%
TEMPERATURE RANGE

AIMEL

©ATMEL CORPORATION 1985
ATMEL Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in
an ATMEL Corporation product. No other circuit patent licenses are implied.

C = COMMERCIAL (0°C TO 70°C)
| = INDUSTRIAL (-40°C TO +85°C»
M = MILITARY (~55°C TO +125°C;

PACKAGE

P =PLASTIC

D = CERDIP

L = LEADLESS CHIP CARRIER
SPEED

Y ;) ATMEL Corporation's products are not authorized for use as critical components in life support devices or systems.

ATMEL CORPORATION 2095 Ringwood Ave., San Jose. CA 95131 (408) 434-9201

/(/ e

JALY
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August 1985
ORDER NO. 27256-0001
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