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Features

o Wide speed range

—45 ns to 200 ns (commercial and
military)

Low power

— 248 mW (commercial)

— 303 mW (military)

Low standby power

— Less than 83 mW when deselected

e +10% Power supply tolerance

Functional Description

The CY27C256 is a high-performance
32,768-word by 8-bit CMOS EPROM.

CY27C256

32K x 8-Bit CMOS EPROM

into a low-power stand-by mode. The
CY27C256 is packaged in the industry
standard 600-mil DIP, PLCC, and TSOP
packages. The CY27C256 is also available
in a CerDIP package equipped with an
erasure window to provide for reprogram-
mability. When exposed to UV light, the
EPROM is erased and can be repro-
grammed. The memory cells utilize prov-
en EPROM floating gate technology and
byte-wide intelligent programming algo-
rithms.

The CY27C256 offers the advantage of
lower power and superior performance and
programming yield. The EPROM cell re-
quires only 12.5V for the super voltage,

and low current requirements allow for
gang programming. The EPROM cells al-
low each memory location to be tested
100% because each location is written
into, erased, and repeatedly exercised
prior to encapsulation. Each EPROM is
also tested for AC performance to guar-
antee that after customer programming,
the product will meet both DC and AC
specification limits.

Reading the CY27C256 is accomplished
by placing active LOW signals on OE and
CE. The contents of the memory location
addressed by the address lines (Ag — A14)
will become available on the output lines
(O — O7).

When disabled (CE HIGH), the
CY27C256 automatically powers down
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Selection Guide
27C256—45 | 27C256—55 [ 27C256—70 | 27C256—90 | 27C256—120 | 27C256—150 | 27C256—200
Maximum Access Time (ns) 45 55 70 90 120 150 200
Maximum Com’l 45 45 45 45 45 45 45
Operating -
Current (mA) Mil 55 55 55 55 55 55 55
Standby Current | Com’l 15 15 15 15 15 15 15
(mA) Mil 20 20 20 20 20 20 20
Chip Select Time (ns) 45 55 70 90 120 150 200
Output Enable Time (ns) 15 20 25 30 30 40 40
Notes:
1. For PLCC only: Pins 1 and 17 are common and tied to the die attach
pad. They must therefore be DU (don’t use) for the PLCC package.
Cypress Semiconductor Corporation o 3901 North First Street ® SanlJose ® CA 95134 e 408-943-2600
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Pin Configurations

CY27C256

28-Pin TSOP
Top View
OEO 22 21 1 A
Ain O =8 20 p CE
Ag O 24 19 1 07
Ag O 25 18 1 Og
Az O 26 170 Os
A O 27 16 0 Oy
Vee O 28 272567 15 1 O3
Vpp 0/ 14 1 GND
A 2 130 Op
Az O 3 12 1 O4
AG O 4 10 OO
As O s 10 @ Ag
A4 O e 9 J A1
A3 O -7 s 1 A2
27¢256-4
32-Pin TSOP
Top View
OE O 1 321 NC
A11 O 2‘ 31 A10
Ag O3 3o CE
Ag O 4 201 Oy
A13 Os 28 06
NC O 271 Os
Ag O7 261 Oy
Voo 4 8 27C256 25[1 Og
Vpp O 9 241 GND
I\T O 10 231 Oo
A2 O 11 22[1 Oy
A; O 12 21 Op
Ag O 13 20d NC
As O 14 190 Ag
Ay O 1s 181 A4
Az O 16 173 Az
27¢256-5
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,
not tested.)

.................. —65°Cto +150°C
Ambient Temperature with

Storage Temperature

Power Applied ....................... —55°Cto +125°C
Supply Voltage to Ground Potential ........ —-0.5V to +7.0V
DC Voltage Applied to Outputs

inHighZState ......................... —0.5Vto +7.0V
DCInput Voltage ....................... —3.0V to +7.0V
DCProgram Voltage ...............cooviiiioi.... 13.0V
Static Discharge Voltage ........................ >2001V

(per MIL-STD-883, Method 3015)
Electrical Characteristics Over the Operating Rangel*]

Latch-Up Current >200 mA

UV EXPOSUIE . ovoveieeenaaaiaannnn. 7258 Wsec/cm?
Operating Range
Ambient
Range Temperature Vcc
Commercial 0°Cto +70°C 5V £10%
Industrial(2] —40°Cto +85°C 5V £10%
Militaryl3] —55°Cto +125°C 5V £10%

27C256-45, 55, 70, 90,
120, 150, 200
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vce = Min, [pg = —4.0 mA 2.4 \%
VoL Output LOW Voltage Vce = Min, Igp = 16.0 mAD] 0.4 \Y
Viu Input HIGH Level Guaranteed Input Logical HIGH Voltage for 2.0 Ve A%
All Inputs
VL Input LOW Level Guaranteed Input Logical LOW Voltage for -0.3 0.8 v
All Inputs
I1x Input Current GND < VN < Vcc -10 +10 uA
loz Output Leakage Current GND < Vour < Ve, Commercial -10 +10 uA
Output Disabled —
Military —40 +40
Tos Output Short Circuit Currentl®] | Ve = Max., Voyt = GND -20 -90 mA
Icc Power Supply Current Ve = Max,, VIN =V, Commerecial 45 mA
IoyT = 0 mA, CE=V7g,
OE = Vig Military 55
Isg Standby Supply Current Vce = Max,, CE = Viy Commercial 15 mA
Military 20
Vpp Programming Supply Voltage 12 13 v
Ipp Programming Supply Current 50 mA
Viap Input HIGH Programming 3.0 A%
Voltage
ViLp Input LOW Programming 0.4 \%
Voltage
Capacitance!”!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp =25°C,f =1 MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
Notes:

2. Contact a Cypress representative for information on industrial tem-
perature range specifications

3. Tais the “instant on” case temperature.

4. See the last page of this specification for Group A subgroup testing in-
formation.

5. IppL=12.0 mA for military devices.

6. For test purposes, not more than one output at a time should be
shorted. Short circuit test duration should not exceed 30 seconds.

7. See Introduction to CMOS PROMs in this Data Book for general in-
formation on testing.
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AC Test Loads and Waveforms

R1 250Q (329Q MIL
R1 2500 (3200 MIL) sy ( ) - ALL INPUT PULSES
VO Y OUTPUT O _T. ' 90%
OUTPUT > R2 167Q 10%
R2 167Q l j_ (202QMIL  GND
30 pFI j_ (202QMIL  |INCLUDING = - <5ns
JIG AND - -
!J’Tlg IAL[J\%NG = SCOPE 27c256-6
SCOPE 27¢c256-7
(a) Normal Load (b) High Z Load
Equivalent to: THEVENIN EQUIVALENT
100Q 125Q
OUTPUT o—«9\9v—o 2.00V OUTPUT O——A——0O 1.9V
Commercial Military

Switching Characteristics Over the Operating Rangel* 7]

27C256—-45 27C256-55 27C256-70 27C256-90
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tAa Address to Output Valid 45 55 70 90 ns
tHZOE Outpout Enable Inactive to High Z 15 20 25 25 ns
toE Output Enable Active to Output Valid 15 20 25 30 ns
tHZCE Chip Enable Inactive to High Z 20 25 25 25 ns
tACE Chip Enable Active to Output Valid 45 55 70 90 ns
tpu Chip Enable Active to Power Up 0 0 0 0 ns
tpD Chip Enable Inactive to Power Down 45 55 70 90 ns
ton Output Hold from Address Change 0 0 0 0 ns

Switching Characteristics Over the Operating Rangel 7]

27C256—-120 27C256-150 27C256-200
Parameter Description Min. Max. Min. Max. Min. Max. | Unit
taa Address to Output Valid 120 150 200 ns
tHZOE Outpout Enable Inactive to High Z 30 30 30 ns
tog Output Enable Active to Output Valid 30 40 40 ns
tHZCE Chip Enable Inactive to High Z 30 30 30 ns
tACE Chip Enable Active to Output Valid 120 150 200 ns
tpu Chip Enable Active to Power Up 0 0 0 ns
tpD Chip Enable Inactive to Power Down 120 150 200 ns
toH Output Hold from Address Change 0 0 0 ns
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Switching Waveform
tPD Py, POWER-DOWN CONTROLLED BY CE
loc
SUPPLY 50% 0%
CURRENT
Ag — Ag ><
ADDRESS
OE, CE )4 AN
e thn —> (tnzoE) (toe)
toH l«— tHzcE > <«— facE —
3 HIGH Z
Oo — O7 PREVIOUS DATA VALID><>< DATA VALID D> <<

Erasure Characteristics

Wavelengths of light less than 4000 A begin to erase the 27C256
in the windowed package. For this reason, an opaque label should
be placed over the window if the EPROM is exposed to sunlight
or fluorescent lighting for extended periods of time.

The recommended dose of ultraviolet light for erasure is a wave-
length of 2537 A for a minimum dose (UV intensity multiplied by
exposure time) of 25 Wsec/cm?. For an ultraviolet lamp with a 12
mW/cm? power rating, the exposure time would be approximately
35 minutes. The CY27C256 needs to be within 1 inch of the lamp

27¢256-8

during erasure. Permanent damage may result if the EPROM is
exposed to high- 1nten51ty UV light for an extended period of
time. 7258 Wsec/cm? is the recommended maximum dosage.

Programming Modes

Programming support is available from Cypress as well as from a
number of third-party software vendors. For detailed program-
ming information, including a listing of software packages, please
see the EPROM Programming Information located at the end of
this section. Programming algorithms can be obtained from any
Cypress representative.

Table 1. CY27C256 Mode Selection

Pin Function(®]
Mode A=Ay OE CE Vpp 07—-0y
Read As—Ag ViL VIiL X0 07-0y
Output Disable A=Ay Vg VIL X High Z
Power Down Au—Ap X Vig X High Z

Notes:
8. X canbe Vi or Vig

9.  Vpp should not exceed V¢ in read mode.
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
4 1.3 1.25
13 / g 1.2
0 / 12— 115N
o112 Ve g \ » \
< %]
Q a 1.1 w 11
o1 a AN N
N w g1.05 N
2 10 S 1.0 N <.,
s < ~N [a R
S 0.9 z ™~ Nogs
z // G 09 \\ 2 . ‘\
0.8 / Ta=25°C 4 < 08 = 09 <
0.7 pr F= Tax ' S0.85
pd
0.6 | 0.7 0.8
4.0 4.5 5.0 55 6.0 -100 -50 0 50 100 150 4.0 4.5 5.0 5.5 6.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME OUTPUT SOURCE CURRENT TYPICAL ACCESS TIME CHANGE
vs. TEMPERATURE _ vs. OUTPUT VOLTAGE vs. OUTPUT LOADING
1.4 < 60 30.0
" g N
Z 3 % 50 AN 25.0
7 / s N 0
(Llj 1.2 S 40 \ £ 20.0
Qo / o <
< Ll N
1.1 o 30 < 150
] V & <
N / > H
3 10 7 Q 20 N &L 10.0
= = Vee =5V \ / Vee = 4.5V
T > 10}— 1,2 050 5.0 A cc =45V _|
Z 09 // z Ta=25°C Tp = 25°C
“ | 3 | |
0.8 3 o 0.0 [
~100 -50 0 50 100 150 0 1.0 2.0 3.0 4.0 0 200 400 600 800 1000
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V) CAPACITANCE (pF)
OUTPUT SINK CURRENT NORMALIZED SUPPLY CURRENT
vs. OUTPUT VOLTAGE vs. ACCESS TIME
z 175 1.2
E 150 1.15
= r \
= o 1.1
W 125 Pl =2 \
« / g 105 |
3 100 N 10 i
N4 Ve = 5.6V
Z 75 S 095 ToZ 25°C
z - : \
— Vce = 5.0V o 09 N
> 50 TA = 25°C — pz4 \
& / 0.85 ~
2 25 I
o / 08
0 0.75
0.0 1.0 2.0 3.0 4.0 0 100 200 300 400 500

OUTPUT VOLTAGE (V)

CYCLE TIME (ns)
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Ordering Information!'/]
Speed Package Operating
(ns) Ordering Code Name Package Type Range
45 CY27C256—-45JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—45PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—45WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—-45ZC 732 32-Lead Thin Small Outline Package
CY27C256—45WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
55 CY27C256—-55JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—55PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—-55WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—-55ZC 732 32-Lead Thin Small Outline Package
CY27C256—55WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
70 CY27C256—70JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—70PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—-70WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—-70ZC 732 32-Lead Thin Small Outline Package
CY27C256—70WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
90 CY27C256—-90JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—90PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—90WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256-90ZC 732 32-Lead Thin Small Outline Package
CY27C256—90WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
120 CY27C256—-120JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—120PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—-120WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—120ZC 732 32-Lead Thin Small Outline Package
CY27C256—120WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
150 CY27C256—-150JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—150PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—-150WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—-150ZC 732 32-Lead Thin Small Outline Package
CY27C256—150WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
200 CY27C256—-200JC J65 32-Pin Rectangular Plastic Leaded Chip Carrier Commercial
CY27C256—200PC P15 28-Lead (600-Mil) Molded DIP
CY27C256—200WC W16 28-Lead (600-Mil) Windowed CerDIP
CY27C256—-200ZC 732 32-Lead Thin Small Outline Package
CY27C256—200WMB W16 28-Lead (600-Mil) Windowed CerDIP Military
Note:

10. Most of these products are available in industrial temperature range.
Contact a Cypress representative for specifications and product avail-

ability.
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CY27C256
Ordering Information (continued)
Speed Package Operating

(ns) Ordering Code Name Package Type Range

45 CY27C256T—-45WC w22 28-Lead (300-Mil) Windowed CerDIP Commercial
CY27C256T—-45ZC 728 28-Thin Small Outline Package
CY27C256T—-45WMB w22 28-Lead (300-Mil) Windowed CerDIP Military

55 CY27C256T-55WC w22 28-Lead (300-Mil) Windowed CerDIP Commercial
CY27C256T-55ZC 728 28-Thin Small Outline Package
CY27C256T-55WMB w22 28-Lead (300-Mil) Windowed CerDIP Military

70 CY27C256T-70WC w22 28-Lead (300-Mil) Windowed CerDIP Commercial
CY27C256T-70ZC 728 28-Thin Small Outline Package
CY27C256T-70WMB w22 28-Lead (300-Mil) Windowed CerDIP Military

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VOL 1, 2, 3
VIH 1, 2, 3
ViL 1,2,3
IIX 1, 2, 3
IOZ 1,2,3
Icc 1,2,3
ISB 1, 2, 3

Switching Characteristics

Parameter Subgroups

tAA 7,8,9,10, 11
toE 7,8,9,10, 11
tACE 7,8,9,10, 11

Document #: 38—00245—D
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Package Diagrams

32-Lead Plastic Leaded Chip Carrier J65

DIMENSIONS IN INCHES MIN.

MAX.
0045 TYP. —W PIN 1 [~ 0025 TYP
ffff%éf — | - ~
i j 0.045 1
i 0 TYP.
O 0 0.585
O 0 0.595
d 5 0490
0547 0530
E % 0553 4
0 a
N 0 0.026
L 0032 P
{0 T
:IJ 0.050 REF.
| 0447

0,453

0.485

28-Lead (600-Mil) Molded DIP P15

PIN 1
ﬁ%ﬁ%ﬁ%ﬁﬁzr
DIMENSIONS IN INCHES MIN.
MAX.
0.530
( 0.550
T T
L 0070
0.090

0.570
0625

0.200
0.115 J 3° MIN.
0.160
0.610
0.090 P A rac 4}
0.110 0.685
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Package Diagrams (continued)
28-Lead (600-Mil) Windowed CerDIP W16
MIL-STD- 1835 D—10 Config. A
300 DIA. OR
350 DIA.
LENS PIN 1
[ ) o N o O o M e s M
T DIMENSIONS IN INCHES
505 MIN.
( 550 MAX.
N N I O | \_IJ
065 L
— m .005 MIN.
- 720 BASE PLANE
750
590
620
009
e -
630 15°
690
28-Lead Thin Small Outline Package 728
DIMENSION IN MM (INCH) 9
MAX, Sl
13.6 (536) N | S
3.2 (520 e
1.20 047>
11,9 (468> 100 ¢03% | [
1.7 C460 . 020 <008
0.05 (002
PIN 1 ID 0.65 (026
= = | 045 oIS ?
= e
= = 50
— = o
— — O~
— —
I o027 cop J
0.18 C007D
_o| = 0.30 012
MAX,
0.20 €008
015 (005 1.02 <040> / \
| 09T <036
{ I e ‘?
= 0.7 027> L DAMBAR PROTRUSION
0.3 (0l
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CY27C256

Package Diagrams (continued)

32-Lead Thin Small Outline Package Z32

PIN 1 ID

~

Ioaannnnnannnn

.

TYP.

J
DIMENSION IN MM (INCH) Zlw
MIN, el 4
19.80 (780> MAX. Ll
2020 (/9 |
1830 (720> L S04 .
‘ ‘ MAX.
1850 (725 0.00 ¢.000>
015 ¢006)
= 0.50 (0197 §

/.80 (307>
8.20 (323>

IR

N

I' 015 ¢ooe> -

025 010
=] = 0.30 012>
MAX.
095 037
{ 1.05 04D / \
040 (016> L DAMBAR PROTRUSION
0.60 (024>

© Cypress Semiconductor Corporation, 1994. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for
the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-
ductor does not authorize its products for use as critical components in life-support systems where a malfunction or failure of the product may reasonably be expected to result in significant
injury to the user. The inclusion of Cypress Semiconductor products in life-support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies

Cypress Semiconductor against all damages.



