MITSUBISHI LSls
MSM27C512AK-15I

524288-BIT (65536-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

DESCRIPTION
The Mitsubishi M5M27C512AK-151 is a high-speed PIN CONFIGURATION (TOP VIEW)
524288-bit ultraviolet erasable and electrically reprogram-
mable read only memory. It is suitable for microprocessor A|54E__V_§] Vee (5V, 6V)
programming applications where rapid turn-around is Az —[7] 77+ Avg
required. The M56M27C512AK-15l is fabricated by N- Ar —[3] [26) - A13
channel double polisilicon gate and CMOS technology As —[q] 2 5] 28 | aporess
for peripheral circuits, and is available in a 28-pin DIP As —[5] § 28]+ Ag [ meuTs
with a transparent Iid. apoaess | A1~ LE] Py 23] A ENABLE
INPUTS A —[7] b4 22}« DE/Ver wpur
A, —[F] ~ 21+ A9 ADDRESS 1
FEATURES . Ay AE ; %.‘ C—IEO CHIP ENSABT.ZUT
® 65536 Word x B bit organization Ao [ 0 ) 0y INPUT
® Accesstime MBM27C512AK-151 ... 150 ns (max) [Do [ < )« Ds
® Programming voltage: 12.5V DATA INPUTS/ { Dy + ] [17) s Dy OATA INFUTS/
® Two line control OE, CE OuTPUTS 102 - %) D, ouTPUTS
® Lower power current (Icc): Active ... 50 mA {(max) wovienD [ 5]+ Dy
Stand-by. .. 1 mA (max)
® Single 5V power supply (read operation) Outline 28K 4
® 3-State output buffer
® Input and output TTL-compatible in read and program
mode
¢ Standard 28-pin DIP
® Fast programming algorithm
® Wide temperature range: -40°C ~ +85°C
APPLICATION
Microcomputer systems and peripheral equipment
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MITSUBISHI LSIs

MSM27C512AK-151

$24288-BIT (65536-WORD BY 8-BIT)

CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

FUNCTION

Read

Set the CE and OE/Vpp terminals to the read mode {low
level). Low level input to CE and OE/Vpp and address

signals to the address inputs (Ag ~ A,s) make the data
contents of the designated address location available at

the data input/output (Dy ~ D5). When the CE or OE/Vpp
signal is high, data input/output are in a floating state.

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

Programming

(Fast programming algorithm)

First set Voo = BY, OE/Vpp = 125V and then set an
address to first address to be programmed. After applying
1ms program pulse (CE) to the address, verify is performed.
If the output data of that address is not verified correctly,
apply one more 1ms program pulse. The programmer
continues 1ms 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 puise
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 2537 at an intensity of appoximately
15WS/cm?. Sunlight and fluorescent light may contain
ultraviolet light sufficient to erase the programmed in-
formation. For any operation in the read mode, the trans-
parent lid should be covered with opague tape.

Mode Pins CE 20} GE Vop (22) Voo (28) e )
Read Vi 7 Vﬁ‘ 5V Data out
Qutput disanle Vi va N 5v Fioating
Stand by Vik X * N 3% Floating
Program \ 12.5V 6V Data 'n
Program inhibit Vil 12.5v 6V Ftoat.ng
*: X can be either V| or V,y
ABSOLUTE MAXIMUM RATINGS tnote 1)
Symbol Parameter Ratings Unit
Topr Qperating temperature —50-~-95 “C
Tstg Storage temperature - 65- 125 °C
Vi All input or output voltage (Nate 2) —0.6-7.0 \
Vi2 ﬁ/Vpp supply voltage {Note 2) —0.6—~14.0 Vv
Vis A input voltage (Note 2) Cos-12s | v
Note 1. Stresses above those listed may cause permanent damage 10 the device. This 1s 3 stress rating only and

functianal operauon of the device at these o at any other conditlons above those indicated in the operational
sections of this specification is not imphed Exposure to absolute maximum rating conditions (ol extended

penods atfects device rehabilty
2. With respect to Ground
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MITSUBISHI LSiIs

MSM27C512AK-15I1

524288-BIT(65536-WORD BY 8.BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

READ OPERATION
DC ELECTRICAL CHARACTERIST'CS (Ta=—40~85"C. Voc =5V £10%. unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
T Input leakage current Vin=0~ Vo ‘ 10 1A
lLo Output leakage current Vout =0~ Vge 10 1A
lsgi CE =V, 1 A
Ve current stand-by F——— H n
= CE=Vge 1 100 oA
Ice v CE=0E/Vep=V_, DC, lour= OmA 50 mA
CC current active
loee CE =V, f=6.7MHz, loyT ==0mA 50 mA
Vi Input low voltage —0.1 ) 0.8 v
Viy {nput high valtage 2.0 Veo+1 v
Voo QOutput low voltage loL=2.1mA 0.45 Vv
Von Output high voltage log= —400u A 2.4 \
Note 3: Typical values are at Ta = 25°C and nominal supply voltages.
AC ELECTRICAL CHARACTERISTICS (Ta=—40~85C, Voc =5V £10%. unless otherwise noted )
[ Limits
Symbol Parameter Test cond:tons — Unit
Min Max
taam Address 10 outpul delay CE=0E/Vpp= ViL 150 ns
tacey CE *o output delay O /Vep=V)_ 150 ns
ta (o) OF 10 output delay CE =V, 60 ns
toF OF high to outpu: float CE=v|_ 0 50 ns
toH OQutput hold from CE, OF or address CE= _é/VPP =ViL 0 ns
Note d4: Ve must be applied simultaneously or betore OE/Vpp and removed simuitaneously or after OFE/Vpp
Test conditions for A.C characteristics
Vin Input voltage V| = 045V, V |y = 2.4V
ADDRESS ADDRESS VALID Input nise and fail times. < 20ns
Reterence voltage at timing measurement 1 bV
ViL
Vin /— Output load  1TTL {
gate + C_ {100pF)
CE
ViL o 1.3v
ta(ce)
Vin S IN914
E/Vep 7
ViL toF 3.3k
ta(oE) <>
ta (aD) ! ou DUT
VoH
HIGH Z TPUT =
OUTPUT AN HIGH Z CL=100pF
Yor \ l
Limits
Symbol Parameter Test conditions - e — Unit
Min Typ Max
Cin Input capacitance 4 6 oF
Cout Qutput capacitance Ta=25C. f=1MHz. Vi=Vy=0V 8 12 pF
CBE/ Vep | OE/Vep input capacitance 25 30 pF
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MITSUBISHI LSIs

MSM27CS512AK-15I

524288-BIT (65536-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

PROGRAM OPERATION

FAST PROGRAMMING ALGORITHM

DC ELECTRICAL CHARACTERISTICS (Ta=25+5C, vgc=6V+0.25V. Vpp=12.5V £ 0.3V uniess otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
u Input leakage curremnt ViN==0~Vce 10 uA
VouL Output low voltage (venfy) oL =2.1mA o 0.45
Vow Output high voltage {venfy) lon= —400uA 2.4
- SoAOE ]
ViL input low voltage —0.1 0.8
Vi Input high voltage 2.0 Vee
lccz Ve supply current 50 mA
Ipp2 OE/Vpp supply current CE=Vi_ 50 mA
AC ELECTRICAL CHARACTERISTICS (Ta=25+5C. voc =6V +0.25V, Vpp =12.5V £ 0.3V, unless otherwise noted)
Symbol Parameter Test conditions bt Unit
Min Typ I Max
tas Address setup time 2 us
toes OE/Vpp setup time 2 us
toen OE/vpp hold time 2 us
tos Data setup time h 2 us
1 AH Address hold time i 0 ”s
ton Data hold time 2 HuS
tore CTE 10 output float delay 0 130 ns
tves Ve setup time 2 s ]
tepw CE initial program pulse width 0.95 1.0 1.05 ms
topw CE over program pulse width 2.85 78.75 ms
tov Data valid from CE o 1 us
tvr OE/Vpp recovery time o ) T 2 us
tePRT OE/Vpp pulse rise time during program 50 ns

Note 5 Ve must be applied simultaneously or betore ﬁ/Vpp and removed simultaneously or after ﬁ/Vpp
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M5M27C512AK-15I

524288-BIT(65536-WORD BY 8-BIT)

CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

FAST PROGRAMMING
AC WAVEFORMS

Vin
ADDRESSES
Vi
Vin/ Vo
DATA
ViL/Vou
6.0V
Voo
5.0V
12.5V
OE/Vep
Vi
— Vin
CE
Vie

PROGRAM
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FAST PROGRAMMING ALGORITHM

FLOW CHART

toen

lva

7

Test conditions tor A.C. characteristics

Input voltage: Vi =045V, Vv, =24V

Input rise and fail tumes € 20ns

Reference voltage at timing measurement 1.5V

START

(

ADDR < FIRST LOCATION )

Vee 6.0V
OE/Vpp 12.5V

C

PROGRAM PULSE OF

3Xms DURATION

NO
INCREMENT ADDR

LAST ADDR?
YES

£

C

Vee w *S5.0v

DEVICE
FAILED

L DEVICE PASSED

DEVICE
FAILED

*4 . 5V=Vpoe=5.5V
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MITSUBISHI LSIs

MSM27C512AK-15Il

524288-BIT(65536-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

DEVICE IDENTIFIER MODE
The Device ldentifier Mode allows the reading of a binary
code from the EPROM that identifies the manufacturer
and device type.

The EPROM Programmer reads the manufacturer code
and the device code and automatically selects the corre-
sponding programming algorithm.

M5M27C512AK-151 DEVICE IDENTIFIER CODE

Pin Ao [83} ‘ Ds Ds D4 D3 [oF) Dy Do
Code ——— (1o (19 (18) an (16 (15) (13 (12) an Hex data
Manufacturer code Viy 0 0 0 1 1 1 0 ] 1C
Dewice code | Vi 0 0 0 ‘ 0 0 1 1 1 i 07
Note §. Ve =5V T10%. Ag=12 0=0.5V. A1~ Ag. Ajp—As. CE, OE/Vpp=V,_

2-38 ELECTRIC



