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32K x 8 Reprogrammable Registered PROM

Features * Programmable address latch enable input
e Programmable synchronous or asynchronous output

* Windowed for reprogrammability enable

+ CMOS for optimum speed/power « On-chip edge-triggered output registers

* High speed « EPROM technology, 100% programmable
—30-ns address set-up * Slim 300-mil, 28-pin plastic or hermetic DIP
—15-ns clock to output e 5V £10% V¢, commercial and military

« Low power » TTL-compatible I/O

* Direct replacement for bipolar PROMs

— 60 mW (commercial
( ) » Capable of withstanding greater than 2001V static dis-

— 715 mW (military) charge
Logic Block Diagram Pin Configurations
DIP/Flatpack
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Selection Guide
7C277-30 7C277-40 7C277-50
Minimum Address Set-Up Time (ns) 30 40 50
Maximum Clock to Output (ns) 15 20 25
Maximum Operating Com'l 120 120 120
)| Current (mA) -
Mil 130 130
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Functional Description

The CY7C277 is a high-performance 32K word by 8-bit CMOS
PROMs. It is packaged in the slim 28-pin 300-mil package.
The ceramic package may be equipped with an erasure win-
dow; when exposed to UV light, the PROM is erased and can
then be reprogrammed. The memory cells utilize proven
EPROM floating-gate technology and byte-wide algorithms.

The CY7C277 offers the advantages of low power, superior
performance, and high programming yield. The EPROM cell
requires only 12.5V for the supervoltage and low current re-
quirements allow for gang programming. The EPROM cells
allow for each memory location to be 100% tested, as each
location is written into, erased, and repeatedly exercised prior
to encapsulation. Each PROM is also tested for AC perfor-
mance to guarantee that the product will meet DC and AC
specification limits after customer programming.

On the 7C277, the outputs are pipelined through a mas-
ter-slave register. On the rising edge of CP, data is loaded into
the 8-bit edge triggered output register. The E/Eg input pro-
vides a programmable bit to select between asynchronous
and synchronous operation. The default condition is asynchro-
nous. When the asynchronous mode is selected, the E/Eg pin
operates as an asynchronous_output enable. If the synchro-
nous mode is selected, the E/Eg pin is sampled on the rising

The user may define the polarity of the ALE signal, with the
default being active HIGH.

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Storage Temperature ...........ccccccvvvvvereeenennnd 65°C to +150°C
Ambient Temperature with

Power Applied........cccooiiiii e 55°C to +125°C
Supply Voltage to Ground Potential................. 8.5V to +7.0V

(Pin 24 to Pin 12)
DC Voltage Applied to Outputs

in High ZState.........cooiiiiid Q.5V to +7.0V
DC Input Voltage ..........cceevevieiiieeiieeeiee e, 3.8V to +7.0V
DC Program Voltage (Pins 7, 18, 20) .......ccccvvvveerrinnen. 13.0Vv
UV EFASUE ... 7258 Wsec/cm?
Static Discharge Voltage .........c.ccceevviveinnienieeenien, >2001V
(per MIL-STD-883, Method 3015)

Latch-Up CUIrent........cccceevieve e >200 mA

Operating Range

edge of CP to enable and disable the outputs. The 7C277 also Range Ambient Temperature Vee
provides a programmable bit to enable the Address Latch in- - 5 P o
put. If this bitis not programmed, the device will ignore the ALE Commercial 0°Cto+707C 5V +10%
pin and the address will enter the device asynchronously. If the Industriall!] -40°C to +85°C 5V +10%
ALE function is selected, the address enters the PROM while 7] _cro ° o
the ALE pin is active, and is captured when ALE is deasserted. Military 55°Cto +125°C 5V £10%
Electrical Characteristics Over the Operating Rangel3: 4!
7C277-30 | 7C277-40, 50
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vee=Min, lgp=—2.0mA 24 24 \
VoL Output LOW Voltage Vee =Min, I =8.0 mA 0.4 0.4 \Y
Viy Input HIGH Level Guaranteed Input Logical HIGH 20 | Ve | 2.0 Vee \Y
Voltage for All Inputs
Vi Input LOW Level Guaranteed Input Logical LOW 0.8 0.8 \
Voltage for All Inputs
lix Input Leakage Current GND <V|y<Vee -10 | +10 | -10 +10 HA
Vep Input Clamp Diode Voltage Note 4
loz Output Leakage Current 0 <Vout < Vee, Output Disabled®! -40 | +40 | —40 +40 HA
los Output Short Circuit Current Ve = Max., Vout = 0.0Vl -20 | -90 | -20 | -90 | mA
lec Power Supply Current Ve =Max., CS >V, | Commercial 120 120 mA
lour=0mA Military 130
Vpp Programming Supply Voltage 12 13 12 13 \%
Ipp Programming Supply Current 50 50 mA
Vinp Input HIGH Programming Voltage 3.0 3.0 \%
Vip Input LOW Programming Voltage 0.4 0.4 \%
Notes:
1. Contact a Cypress representative for industrial temperature range specifications.
2. Taisthe “instant on” case temperature.
3. See the last page of this specification for Group A subgroup testing information.
4. See “Introduction to CMOS PROMSs” in this Book for general information on testing.
5. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this measurement.
6. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds.
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Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tpo=25°C,f=1MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
AC Test Loads and Waveforms®
R1 500Q R1 500Q
v °—"M—(65SQ ) v e ALL INPUT PULSES
OUTPUTo_l_. OUTPUTo_l_. 3.0V — L 00%
30 pF :'?3239 $ :'?3239 GND 0% 10%
INCLUDING :L :L(403§2 MIL )INCLUDING :L :L(403Q ML) Sone > e > 2o
JIG AND JIG AND
SCOPE SCOPE
(a) NormalLoad (b) HighZ Load
Equivalent to: THEVENIN EQUIVALENT
OUTPUT, 222? o 2.0V OUTPUT, 2399 o 1.9V
Commercial Military
CY7C277 Switching Characteristics Over the Operating Rangel® 4
7C277-30 7C277-40 7C277-50
Parameter Description Min. Max. Min. Max. Min. Max. Unit
tAL Address Set-Up to ALE Inactive 5 10 10 ns
fLa Address Hold from ALE Inactive 10 10 15 ns
L ALE Pulse Width 10 10 15 ns
tsa Address Set-Up to Clock HIGH 30 40 50 ns
tHa Address Hold from Clock HIGH 0 0 0 ns
tses Eg Set-Up to Clock HIGH 12 15 15 ns
thes Es Hold from Clock HIGH 5 10 10 ns
tco Clock HIGH to Output Valid 15 20 25 ns
tepwe Clock Pulse Width 15 20 20 ns
t zcl’] Output Valid from Clock HIGH 15 20 30 ns
thze Output High Z from Clock HIGH 15 20 30 ns
t 7l Output Valid from E LOW 15 20 30 ns
trzel) Output High Z from E HIGH 15 20 30 ns

Notes:

7. Applies only when the synchronous (E_S) function is used.
8. Applies only when the asynchronous (E) function is used.

Dociiment # R-0A00A Raov **
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Architecture Configuration Bits

Architecture Bit Architecture Verify D;-Dy Function
ALE Dy 0 = DEFAULT Input Transparent
1 =PGMED Input Latched
ALEP D, 0 = DEFAULT ALE = Active HIGH
1 =PGMED ALE = Active LOW
E/Eg Do 0 = DEFAULT Asynchronous Output Enable (E)
1 =PGMED Synchronous Output Enable (ES)
Bit Map Architecture Byte (8000)
Programmer Address 27 Ci Ce Cy Ca G C 20
(Hex.) RAM Data 7 %6 %5 4 3 =2 1 M0
0000 Data
7FFF Data
8000 Control Byte

Timing Diagram (Input Latched)®

tA - tLA —)X K— tSA — > tHA
ALE N /
t|_|_ —>

Es
(SYNCH) tHes tses towe [ tHESL tses

cp tco thze F ;‘Q‘R_/{_\_/M

trwec LZC

HIGH Z HIGHZ
thze ‘—‘| | tLze
Es

(ASYNCH)
Timing Diagram (Input Transparent)

o X X XX

>

Ag- Ay

"

\

L

Es
(SYNCH) thes | tsEs tpye [€ HES tses
tpwe tize
HIGH zZ HIGHZ
Oo- Oy
thze [ tze
Es
(ASYNCH)
Note:
9. ALE is shown with positive polarity.
Pane A nf 12
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Programming Information

Programming support is available from Cypress as well as
from a number of third-party software vendors. For detailed

Table 1. Mode Selection

programming information, including a listing of software pack-
ages, please see the PROM Programming Information located

at the end of this section. Programming algorithms can be ob-
tained from any Cypress representative.

Pin Function!®
Read or Output Disable | Aj4-Ag E, Eg CP ALE 0;—0g
Mode Other A14—AO VFY PGM Vpp D7—D0
Read Ao ViL ViH Vi 070
Output Disable A—Ag ViH X X High zZ
Program A14-Ao Vikp Vip Vep D7Do
Program Verify A14-Po Vi VikpNVip Vep 0709
Program Inhibit AAg ViHp V4P Vpp High Z
Blank Check A14—A0 V||_p V|HPN|LP Vpp 07—00
Note:
10. X ="don’t care” but not to exceed V¢ +5%.
DIP LCC/PLCC (Opaque Only)
Top View Top View
A1 28] Vcc
Asd 2 2701 A0
Az 03 26[1 Ay Az
As [ 4 25[1 Aq, A1z
As [ 5 241 Aq3 A14
A6 230 Ay Ve
a7 227 vep_ PaM
A2Os 211 PGM VEY
A9 201 VFY D;
Ao [] 10 191 by Dg
Do 11 18 Dg
D; [ 12 17 Ds
D, [] 13 161 D4
GND ] 14 151 D3
Figure 1. Programming Pinouts
Dociiment # R-0A00A Raov ** Pane B nf 12
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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OUTPUT VOLTAGE (V)

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
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Speed Package Operating
(ns) Ordering Code Name Package Type Range
30 CY7C277-30JC J65 32-Lead Plastic Leaded Chip Carrier Commercial
CY7C277-30PC P21 28-Lead (300-Mil) Molded DIP
CY7C277-30WC w22 28-Lead (300-Mil) Windowed CerDIP
40 CY7C277-40JC J65 32-Lead Plastic Leaded Chip Carrier Commercial
CY7C277-40PC P21 28-Lead (300-Mil) Molded DIP
CY7C277-40WC w22 28-Lead (300-Mil) Windowed CerDIP
CY7C277-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C277-40KMB K74 28-Lead Rectangular Cerpack
CY7C277-40LMB L55 32-Pin Rectangular Leadless Chip Carrier
CY7C277-40QMB Q55 32-Pin Windowed Rectangular Leadless Chip Carrier
CY7C277-40TMB T74 28-Lead Windowed Cerpack
CY7C277-40WMB w22 28-Lead (300-Mil) Windowed CerDIP
50 CY7C277-50JC J65 32-Lead Plastic Leaded Chip Carrier Commercial
CY7C277-50PC P21 28-Lead (300-Mil) Molded DIP
CY7C277-50WC w22 28-Lead (300-Mil) Windowed CerDIP
CY7C277-50DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C277-50KMB K74 28-Lead Rectangular Cerpack
CY7C277-50LMB L55 32-Pin Rectangular Leadless Chip Carrier
CY7C277-50QMB Q55 32-Pin Windowed Rectangular Leadless Chip Carrier
CY7C277-50TMB T74 28-Lead Windowed Cerpack
CY7C277-50WMB w22 28-Lead (300-Mil) Windowed CerDIP

Note:

11. Most of the above products are available in industrial temperature range. Contact a Cypress representative for specifications and product
availability.

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics Switching Characteristics

Parameter Subgroups Parameter Subgroups
Vou 1,2,3 tsa 7,8,9,10, 11
VoL 1,23 tua 7,8,9,10, 11
Viu 1,23 tco 7,8,9,10, 11
Vi 1,23

lix 1,2,3
loz 1,23
lec 1,23

Dociiment # R-0A00A Raov **
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Package Diagrams

28-Lead (300-Mil) CerDIP D22
MIL-STD-1835 D-15 Config. A

PIN 1
I_II_II_II_II_II_ll_ll_II_II_ll_II_ll_\I}_I

Dociiment # R-0A00A Raov **
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245 DIMENSIONS IN INCHES
310 MIN.
1 MAX.
LI A N N N N (O
.065
~— 055 .005 MIN.
BASE PLANE
1.430 o .290
1.485 015 320
060
| |
[ |
150
. MIN. .009
.012
* s %
065 ’
SEATING PLANE .330
015 D94
— ] e 2 .390
.020 51-80032
32-Lead Plastic Leaded Chip Carrier J65
PIN #1 ID
t DIMENSIONS IN INCHES MIN.
4 1 30 MAX.
5 [ 029 o
0ses | o £t
0.595 E _j}_r
go.sﬁg; d F 0050 REF. 0.490
! 30
E o 4|
13 hai T
0.026
HoOOooo 0.032 B
0.447
0.453
L 0485
0.495
0.065 SEATING PLANE
0095 |
I | } M/
0.140
1 T[] 0004
0.015
0390 __ | W\ 51-85002-B
0.430
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Package Diagrams (continued)

28-Lead Rectangular Cerpack K74
MIL-STD-1835 F-11 Config. A

/— PIN 1 1.D.

DIMENSIONS IN INCHES
MIN.

MAX.

l—.045 MAX.

T 7 —
———— —
| —— ————— _f 015
| e— — r 019
| —— 1
| e— — f
690 | —— I
740 ———— —
| —— — 050 BSC
| — ————
| —— —
_{
| —— I
| — — ‘
340 L .005 MIN.
.380
BASE AND
SEATING
% -35-05 —l ‘ PLANE
}_ I ] _!
s ]
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Package Diagrams (continued)

32-Pin Rectangular Leadless Chip Carrier L55
MIL-STD-1835 C-12

PIN 1
045 N
055 _'I DIMENSIONS IN INCHES
MIN.
MAX.
.02e
I [ o8
=]
=] ?
045 f 4
055 045
05
009 R. "
32 PLACES 064
090 [:
060
= 080
f—\\
540
560
——
442 51-80068
258
28-Lead (300-Mil) Molded DIP P21
r&H’Hr’Hr"‘wr’HHﬁr’Hr‘“ﬂHﬁr‘HHﬁr’HnﬂwH{H T DIMENSIDNSININCHES%
MAX.
0.260
0.280
‘-u"'-|.r“-u-"-u-“-u"'-u-‘‘-|.r'‘-u-‘'-|.r‘‘-|.r"-|.r“-|.r''-|.|"L|.Ir'4L
JL ooox
0.080
SEATING PLANE
1.370
1.425 0.290
& 1 ’V 0 325.‘
A
A 0.009
% AJ L 0.015 0.012 ‘l 3° MIN
0.060
0055 ,
L we | 2015 - o
51-85014-B
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Package Diagrams (continued)

32-Pin Windowed Rectangular Leadless Chip Carrier Q55
MIL-STD-1835 C-12

PIN |
045 /
oseﬂ DIMENSIONZ IN INCHE:

MIN,
MAX
0P7
& 023
N4 _
055 04
\ 009 R,
LEN.i 2= DIA, 32 PLACES 084 o
OF 180x.200 RECT, 120
ﬂk 080
\1 =
r==1 —
AN -
( | l ) 540 _
I I =60 _
\L J/ —
L= —
—]
. i i g 51-80103-*A
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Package Diagrams (continued)

28-Lead Windowed Cerpack T74

DIMENSIONZ IN INCHEZ

MAX,

PIN 1 LD
005
- 180
015 / 18 045 MAX

{
e
 — 7
740 1 I e—] J
TYP, —————— — 050 BAC
$ ————1 ———— j
 — —
e —
————1 ———— 7
 —  —
———————]  —
L 005 MIN,

026 BACE AND
003 050 CEATING
205 W % PLANE

"Lad  Ladl

370 370
28-Lead (300-Mil) Windowed CerDIP W22
MIL-STD-1835 D-15 Config. A

o
8

140 X 300 OR
140 X .400
GLASS LENS PIN 1

NN Y I !_H_H_H_H_H_\\%f—\

n 45 DIMENSIONS IN INCHES
310 MIN,
| MAX.

\_H_H_H_H_H_H_H_H_H_H_H_H_H_IL

065 |
o2 005 MIN,

/15
742
BASE PLANE
1.430 290
155 ‘330
=00 1.485 015
060
125
=5 WK 003
T 012
‘ 3
065 110 19
015 SEATING PLANE 388
020 51-80087
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