MITSUBISHI LSIs |

MSM27C256K, -2, -3

262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

DESCRIPTION PIN CONFIGURATION (TOP VIEW)
The Mitsubishi M56M27C256K is a high-speed 262144-bit
ultraviolet erasable and electrically reprogrammable read
only memory. It is suitable for microprocessor program- (Vge. 12.5V)Vpp - Voo (5V, 6V)
ming applications where rapid turn-around is required. Az —= 27 A1a
The M56M27C256K is fabricated by N-channel double poli- Ar 26— A3
silicon gate and CMOS technology for peripheral circuits, As —[4] 25— A8 ADDRESS
and is available in a 28-pin DIL package with a transparent As — 2 RY— As (" \pyrs
lid. aooress{ A+ ~LE] z 3 An
INPUTS | Az — > 22— OE gnapLe inpuUT
" FEATURES A, —[3E] o BT A ;g ADDRESS INPUT
® 32768 word x 8 bit organization A =03 § 20+ CE ?:,',Z,ENABLE
® Access time MS5M27C256K-2........ 200ns {(max.) Ao —1ig X i3]+ D7
MEM27C256K . . . . . .. .. 250ns (max.) Do ~+{1) 8> D6 | ot
M5M27C256K-3 . . . ... .. 300ns (max.) o auauTS! 2‘ : o : 25 OUTPUTS
. ® Two line control OE, CE (ov) GNZD - D:/
® |ow power current {lcc): Active ... .. 30mA (max.)
Standby .. ... 1mA {max.) .
® Single 5V power supply Outline 28K4
® 3-State output buffer
[ ut and output TTL-compatible in read and program : A
::::d: a p P prog 56 @} D J
® Standard 28-pin DIL package -
® Fast programming algorithm 005902

® Interchangeable with M5127256K

_ 5904 M7

APPLICATION

® Microcomputer systems and peripheral equipment
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262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

FUNCTION
Read
Set the CE and OE terminals to the read mode (low level).
Low level input to CE and OE and address signals to the ad-
dress inputs (A,~A,) make the data contents of the
designated address location available at the data input/output
(Dg ~ D). When the CE or OE signal is high, data input/output
are in a floating state.

When the CE signal is high, the device is in the standby
mode or power-down mode.

Programming

(Fast programming algorithm)

First set Voc =6V, Vpp =12.5V and then set an address to first
address to be programmed. After applying 1 ms program
pulse (CE) to the address, verify is performed. If the output
data of that address is not verified correctly, apply one more 1
ms program pulse. The programmer continues 1 ms pulse-
then-verify routines until the device verify correctly or
twenty five of these pulse-then-verify routines have been
completed. The programmer also maintains its total number
of 1ms pulses applied to that address in register X. And
then applied a program pulse 3 times of register X value
long as an overprogram pulse. When the programming
procedure above is finished, step to the next address and
repeat this procedure till last address to be programmed.

MODE SELECTION

Erase

Erase is effected by exposure to ultraviolet light with a
wavelength of 2537A at an intensity of appoximately
15WS/cm?. Sunlight and fluorescent light may contain
ultraviolet light sufficient to erase the programmed informa-
tion. For any operation in the read mode, the transparent lid
should be covered with opaque tape.

o Pins CE(20) OE(22) Ver(1) Voo(z) |, vee
Read Vi Vi sV 5v Data out
Output disable ViL ViH sV sV Floating
Standby ViH x* 5V 5V Floating
Program ViL A\ 12.5V 6V Data in
Program venty ViH Vi 12.5V 6V Data out
Program inhibit ViH VIH 12.5v 6V Floating
* . X can be either V), or Viy
ABSOLUTE MAXIMUM RATINGS (Note 1)
Symbol Parameter Limits Unit
Topr Temperature under bias — 10—80 “C
Tsig Storage temperature — 65~ 125 “C
Vi All input or output voltage {Note 2) —0.6—~7 \Y
Viz Vpp supply voltage during programming {Note 2) —0.6~14.0 \"
Note 1: Stresses above those listed may cause permanent damage to the device. This 1s a stress rating only and

functional operation of the device at these or at any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure 1o absolute maximum rating conditions for extended

periods affects device reliabilsty.
2: With respect to Ground.
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262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

READ OPERATION
DC ELECTRICAL CHARACTERISTICS (Ta=0-70°C, Ve =5V£5%. Vpp = V. unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Tvp Max
('] Input load current VIN=5.5V 10 uA
Lo Qutput leakage current Vout=5.5V 10 unA
PP Vpp current read Vpp=5.5V 1 100 A )
- CE=vVi 1 mA
fcer Ve current standby ——
CE=Vcc 1 100 uA
. v CE=0E=V,_ 30 mA
cc2 current active
cc t=4MHz V 30 mA
Vip Input low voltage —0.1 08 \'
Vin Input high volitage 2.0 Vee+ 1 v
—_ VoL Output low voltage loL=2.1mA 0 45 v
Vom Output high voltage lon= — 400 A 2.4 \

Note 3: Typical values are at Ta=25°C and nominal supply voltages

AC ELECTRICAL CHARACTERISTICS (1a=0~70°C. V¢ =5V £5%, Vpp = Ve, unless otherwise noted)

Limits
Symbol Parameter Test conditions M5M27C256K-2 | M5M27C256K | M5M27C256K-3 Unit
Min Max Min Max Min Max
ta (ap) Address 1o output delay CE=0E=V, 200 250 300 ns
—_ ta (6E) CE to oulput delay OE =V, 200 250 300 ns
ta (GE) Output enable to output delay CE=V_ 75 100 120 ns
tor Output enable high to output float CE=V_ 0 60 0 60 0 105 ns
ton Output hold from CE or OF CE=0E=V, 0 0 0 ns

Note 4: V¢ must be applied simultaneously Vpp and removed simultaneously Vpp.

AC WAVEFORMS

Test conditions for A.C. charactristics
Input voltage: Vi = 0.45V, V iy = 2.4V

Vim { Input rise and fail times: < 20ns
o ADDRESS ADDRESS VALID K Reference voltage at timing measurement: Input 0.8V
Vi N and 2V Output 0.8V, and 2V.
. Vin Output load: 1TTL gate + Cy (100pF}
CE /
v ¥ or
- ta (CE) 1.3v
_ Vin 1N94
OE /
Yie —_{OF 3.3 Q
ta(OE .
ta(AD) ) 1o+
Von 7 DUT
HIGH Z L7/ outeur XY
QUTPUT }——HIGH z C, = 100pF
VoL \\\\ VALID I L
CAPACITANCE
. Lirits )
Symbol Parameter Test condions Unit
Min Typ Max
C A . CE, OF) a 6 pF
—~~ IN Input capacitance {Address, CE Ta=25'C, f=1MHz, Vi=Vo=0Y
Cour Output capacitance s 2 oF
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ELECTRIC 3

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

MSM27C256K, -2, -3

262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

PROGRAM OPERATION

FAST PROGRAMMING ALGORITHM
DC ELECTRICAL CHARACTERISTICS (Ta=25+5°C, Voc=6V+£0.25V, Vpp=12.5V £0.3V, unless otherwise noted)

Symbol Parameter Test conditions Limis Umit
Min Typ Max
] Input current ViN= V) Of Vi 10 uh
VoL Output low voltage loL=2.1mA 0.45 v
Vo Output high voitage lon= —400 A 2.4 \Y]
ViL Input low voltage —0.1 0.8 v
Vin Input high voltage 2.0 Vee \"
lecz V¢ supply current 30 mA
I1pp2 Vpp supply current CE = Vi, 50 mA
AC ELECTRICAL CHARACTERISTICS (Ta=25+5'C, Voo =6V £0.25V, Vpp=12.5V £ 0.3V, unless otherwise noted)
Limits
Symbol Parameter Test condiions Unit
Min Typ Max
tas Address setup time 2 us
toes OE set up time 2 us
tos Data setup time 2 us
tan Address hold time 0 us
ton Data hold time 2 uS
torp Output enable to output float delay 0 130 ns
tvcs Ve setup ime 2 s
tves Vpp setup time 2 us
trew ‘CE innial program pulse width 0.95 1 1.05 ms
topw CE over program pulse width 2.85 78.75 ms
toe Data valid from OE 150 ns

Note 5: V¢ must be applied simultaneously Vpp and removed simultaneously Vpep.

MITSUBISHI
4 ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSIs

MSM27C256K, -2, -3

262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

AC WAVEFORMS

\ PROGRAM VERIFY
Vin
ADDRESS
ViL N
tas an
e—>|
Vin/Vor i T
DATA —g DATA SET 5———{ DATA OUTPUT VALID
Vi/Vou . 7 K.
tDS ‘DH t
<> [e—>1 DFP
Vpp i
Vep
typs
Vee »(—)‘
Vec+1
Vce ]
/ [tves
—_— Vee

Vin
— ]N_ 4
& Z toes

trpw
\"
. H s
OE Lopw
Vie
Test conditions for A.C. charactristics
Input voltage: V| = 0.45V, V|4 = 2.4V
input rise and fail times: < 20ns
FAST PROG RAMM'NG ALGOR 'THM Reference voltage at timing measurement: Input 0.8V
~ and 2V Output 0.8V, and 2V.
FLOW CHART
( ADDR = FIRST LOCATION )
Voc=6.0V
Vpp=12.5V
—_ —{ PROGRAM ONE PULSE OF 1ms )
NO
PROGRAM/VERIFY DEVICE
ONE BYTE FAILED
PASS
PROGRAM PULSE OF
3Xms DURATION
DEVICE
FAILED
‘ | oevice passeo |
—

*4.75V=Vgc=Vpp=5.25V

MITSUBISHI
ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

M5M27C256K, -2, -3

262144-BIT (32768-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Telex: 24532 MELCO J

Telephone: (03) 218-3473
(03) 218-3499

Facsimile:  (03) 214-5570

Overseas Marketing Manager
Kita-ltami Works

4-1, Mizuhara, Itami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile:  (0727) 72-2329
HONG KONG

Ryoden Electric Engineering Co., Ltd.

22nd fl., Leighton Centre
77, Leighton Road
Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone: (5) 7907021
Facsimile:  (852) 123-4344
SINGAPORE

MELCO SALES SINGAPORE PTE. LTD.
230 Upper Bukit Timah Road
#03-01/15

Hock Soon Industrial Complex
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255
Facsimile: 4695347
TAIWAN

MELCO TAIWAN CO., Ltd.
6th fl., Chung-Ling Bidg.,
363, Sec. 2, Fu-Hsing S. Road,
Taipei, R.O.C.

Telephone: (704) 0247
Facsimile: {704) 4244

US.A.
NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Avenue
Sunnyvale, CA 94086, U.S.A.
Telex: 172296 MELA SUVL
Twx: 910-339-9549
Telephone: (408) 730-5900
Facsimile:  (408) 730-4972

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox Street

Torrance, CA 90502, U.S.A.

Telex: 664787 MELA TRNC
Telephone: (213) 515-3993
Facsimile: {213) 324-6578

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
2105 Luna Road, Suite 320
Carralton, TX 75006, U.S.A.

Telephone: (214) 484-1919
Facsimile:  (214) 243-0207
NORTHERN

Mitsubishi Electronics America, Inc.
15612 Highway 7 #243
Minnetonka, MN 55345, U.S.A.

Telex: 291115 MELA MTKA
Telephone: (612) 938-7779
Facsimile:  {612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.
799 N. Bierman Circle

Mt. Prospect, IL 60056, U.S.A.

Telex: 270636 MESA CHIMPCT
Telephone: (312) 298-9223
Facsimile:  (312) 298-0567
NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive
Woburn, MA 01801, U.S.A.

Telex: 951796 MELA WOBN
Twx: 710-348-1229
Telephone: (617) 938-1220
Facsimile:  (617) 938-1075

MID ATLANTIC

Mitsubishi Electronics America, Inc.
Two University Plaza

Hackensack, NJ 07601, U.S.A.

Telex: 132205 MELA HAKI
Twx: 710-991-0080
Telephone: (201) 488-1001
Facsimile:  (201) 488-0059

SOUTH ATLANTIC
Mitsubishi Electronics America, Inc.
6575 The Corners Parkway

Suite 100

Norcross, GA 30092, U.S.A.
Twx: 910-380-9555
Telephone: (404) 662-0813
Facsimile:  (404) 662-5208
SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433, U.S.A.

Twx: 510-953-7608
Telephone: (305) 487-7747
Facsimile:  (305) 487-2046

WEST GERMANY
Mitsubishi Electric Europe GmbH
Headquarters:

Gothear Str. 6

4030 Ratingen 1, West Germany

Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile: (02102) 486-115
Munich Office:

ArabellastraBe 31
8000 Minchen 81, West Germany

Telex: 5214820
Telephone: (089) 919006-09
Facsimile:  {089) 9101399
FRANCE

Mitsubishi Efectric Europe GmbH
65 Avenue de Colmar Tour Albert 1er
F-92507 Rueil Malmaison Cedex,

France

Telex: 202267 (MELCAM F)
Telephone: (01) 7329234
Facsimile:  (01) 7080405
ITALY

Mitsubishi Electric Europe GmbH
Centro Direzionale Colleoni
Palazzo Cassiopea 1

20041 Agrate Brianza {-Milano

Telephone: (039) 636011
Facsimile:  (039) 6360120
SWEDEN

Mitsubishi Electric Europe GmbH
Lastbilsvagen 6B
5-19149 Sollentuna, Sweden

Telex: 10877 (meab S)
Telephone: (08) 960468
Facsimile:  {08) 966877
U.K.

Mitsubishi Electric (U.K.) Ltd.
Hertford Place, Denham Way,
Maple Cross, Rickmanworth, Herts,
WD3 2BJ, England, U.K.

Telex: 916756 MEUKG
Telephone: (923) 770000
Facsimile: (923)775282

AUSTRALIA
Mitsubishi Electric Australia Pty. Ltd.
73-75, Epping Road, North Ryde,
P.O. Box 1567, Macquarie Centre,
N.S.W., 2113, Australia

Telex: MESYD AA 26614
Tetephone: (02) (888) 5777
Facsimile:  (02) (887) 3635

H-L9372-B KI-8605 Printed in Japan (TOT)

Revised publication, effective May 1986,

superseding publication H-L9372-A of Dec. 1985.
,é Specifications subject to change without notice.
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