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MSL 2732K, K·6 

32 768-BIT(4096-WORD BY 8-BIT) 
ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM 

DESCRIPTION 
These are ultraviolet-light erasable and electrically repro­

grammable 32 768-bit (4096-word by 8-bit) EPROMS. 

They incorporate N-channel silicon-gate MOS technology, 

and are designed for microprocessor programming applica­

tions. 

PIN CONFIGURATION (TOP VIEW) 

FEATURES 
eFast programming: 200s/32 768 bits (typ) 

eAccess time M5L 2732K: 450ns (max) 

M5L 2732K-6: 550ns (max) 

eStatic circuits are used throughout 

elnputs and outputs TTL-compatible in read and program 

modes 

eSingle 5V power supply for read mode 

(25V power supply required for program) 

eLow power dissipation: Operating: 787mW (max) 

Standby: 157mW (max) 

eSingle-location programming 

(requires one 50ms pulse/address) 

elnterchangeable with Intel's 2732 in pin configuration 

APPLICATION 
eComputers and peripheral equipment 

ADDRESS 
INPUTS 

DATAl INPUTS! 
OUTPUTS 

(OV) GND 
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• MITSUBISHI 

..... ELECTRIC 

Vee (5V) 

23 +- As I 
22 +- A9 ~~~~~SS 
21 +- All OUTPUT 

20 +- OI/Vpp Q~~(~'s~ )INPUT! 

19 +- AIO ADDRESS INPUT 

Outline 24K10 

CHIP 
ENABLE INPUT 

DATA INPUTS! 
OUTPUTS 
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32 768-BIT(4096-WORD BY 8-BIT) 
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 

address inputs (Ao '" All) make the data contents of the 

designated address location available at the data inputs/ 

outputs (Do '" D7)' When the CE or OE signal is high, 

data inputs/outputs (Do'" D7 ) are in a floating state. 

When the CE signal is high, the device is in the standby 

mode or power-down mode. 

Programming 
The chip enters the programming mode when 25V is 

supplied to the OE/Vpp input. A location is designated by 

address signals Ao '" All, and the data to be programmed 

must be applied at 8 bits in parallel to the data inputs Do '" 

D7 • A program pulse, an active low pulse, to the CE at this 

state will effect the programming operation. Only one 

programming is required, but its width must satisfy the 

condition 45ms~tW(CE) ~55ms. 

Erase 
Erase is effected by exposure to ultraviolet light with a 

wavelength of 2537 A at an intensity of approximately 

15Ws/cm2
• 

Mode selection (Unit'V) 

~ Mode 
CE OE/Vpp Vee Outputs 

Read VIL VIL 5 Output 

Deselect VIL -VIH VIH 5 Floating 

Power down VIH VIL-VIH 5 Floating 

Pulsed 
Program VIH to 25 5 Input 

VIL 

Program verify VIL VIL 5 Output 

Program inhibit VIH 25 5 Floating 

HANDLING PRECAUTIONS 
1. Sunlight and fluorescent light may contain ultraviolet 

light sufficient to erase the programmed information. 

For any operation in the read mode, the transparent 

window should be covered with opaque tape. 

2. High voltages are used when programming, and the con-

ditions under which is it performed must be carefullyD 

controlled to prevent the application of excessively 

high voltages. Specifically, the voltage applied to Vpp 

should be kept below 26V including overshoot. Special 

precautions should be taken at the time of power-on. 

3. Before erasing, clean the surface of the transparent lid 

to remove completely oily impurities or paste, which 

may impede irradiation and affect the erasing charac­

teristics. 
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ABSOLUTE MAXIMUM RATING 

Symbol Parameter Conditions Limits Unit 

Vil Input voltage. OE/Vpp input -0.3-26.5 V 
-- With respect to GND 1----

VI2 Input voltage. VCC. address. CEo data inputs -0.3-6 V 

Topr Operating free air temperature range 0-70 "C 

Tstg Storage temperature range -65-125 i: 

READ OPERATION 
Recommended Operating Conditions (Ta = 0 - 70"C unless otherwise noted) 

Limits 
Symbol Parameter ffi- Unit 

Min Nom Max 

Vcc Supply voltage 
I 

4.75 5 5.25 V 
--~----

GNO Supply voltage 0 V 
--- -- ---~ 

VIL Low-level input voltage -0.1 0.8 V 
--

VIH High-level input voltage 2.2 VCC+ 1 V 

Electrical Characteristics (Ta = 0 -70i:. VCC =5V ± 5%. unless otherwise noted.) 

Limits 
Parameter Test conditions ------------ Unit 

Min (N:~~ 1) Max 

Symbol 

-~ 

High-level input current. address, CE input 10 (fA 

High-level input current, OE/Vpp input 10 !fA 

IOZ Off-state output current VO=5.25V, OE= 5 V 10 If A 

ICCl Supply current from Vee (standby) 15 30 mA 
~---1----------------------------------1------------------------------+------r-----+------~~----~ 

ICC2 Supply current from Vee (operating; OE = CE = VIL 85 150 mA 
~---~---------------------~-- --

VOL Low-level output voltage IOL = 2.1 mA 0.45 V 
--

VOH High-level output voltage IOH = -- 4001-1 A 2.4 V 

Switching Characteristics (Ta = 0 -70"C, VCc= 5 V + 5 %. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Typ 
-- unit 

Min 
(Note 1) 

Max 
--

M5L 2732K 450 ns - --
ta(A) Address access time OE =CE =VIL t r "£ 20ns r--

M5L 2732K- 6 550 ns 
t f"£ 20ns 

M5L 2732K 450 ns --
ta(CE) Chip enable access time OE=VIL 

-1 
VIL =0.8V r----

M5L 2732K-6 550 ns 
VIH=2.2V 

M5L 2732K 100 150 

I 
ns 

ta(OE) OlJtput enable access time CE=VIL Load: 
M5L 2732K-6 

100pF+1TTL 
200 ns 

tV(OE) Data valid time after output enable CE=VIL 0 100 ns 

tV(CE) Data valid time after chip select OE=VIL 0 100 I1S 

tV(A) Data valid time after address OE=CE=VIL 0 ns 

Note 1: at Ta = 25°C and normal supply voltage. 

Power-Down Mode TIMING DIAGRAMS (Read Operation) 
When power-Down Mode Not Used VIH ---------""\ r------------

Ao-A;l X VIH 

Ao -All 
VIL 

VIH---+--'" 

VOH----~~~====~~--~~~~~ 
00-07 

VOL----------------J ~----------__ ~~ 

VIL .... -----------

Do~ED,V~~-t,----rn'(CC~ \ ~tO(C." r; 
VOL------------------~ --------

J----C 
Note 2 The center line indicates 

a floating (high-impedance) 
state 
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PROG RAM MODE 

Recommended Operating Conditions (Ta=25+ 5 °C. unless otherwise noted.) 

Limits 
Symbol Parameter Unit 

Min Nom Max 

VCC Supply voltage 4.75 5 5.25 V 

Vpp Supply voltage 24 25 26 V 

GNG Supply voltage 0 V 

V,L Low- ievel input voltage - 0.1 0.8 V 

V,H High-level input voltage 2.2 VCC t 1 V 

Electrical Characteristics (Ta=25± 5°C. Vcc= 5 V± 5 %. Vpp=25± 1 V. lInlessotherwisenoted.) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ Max 

High-level input current. address, CE inputs V,N = 5. 25V 10 
------------b----------------------------+-----4------~----+_------~ 

Ipp Supply current from Vpp CE=V,L 30 mA 

ICC Supply current from Vee 150 mA 

Timing Requirements (ra=25±5 ·C. Vcc=5V± 5%. Vpp=25±lV. lInlessotherwisenoted.) 

Limits 
Symbol Parameter Test conditions Unit 

Min Typ Max 

tSU(A- CE) Address setup time before chip enable 

tSU(OE- CE) Output enable setu'p time before chip enable 
--------~~--------------------------------_4------------------------------+_----~----_+----~--------~ 
tSU(DQ- CE) Data input setup time before chip enable 

111(CE- A) Address hold time after chip enable 

tll(CE- OE) Output enable hold time after chip enable 
--

1I1(CE- DQ) Data input hold time after chip enable 

th(VppL-CEH) Chip enable high hold time after Vpp low 

tW(CE) Chip enable pulse width 

Switching Characteristics Ta = 25 ± 5 °C. Vcc= 5 V ± 5 %, Vpp =25± 1 V, unless otherwise noted.) 

Symbol Parameter Test conditions 

tV(CE)PR Data valid t'me after chip enable in program mode 

Timing Diagram (for Program and Verify) 

V,H ----... ,r----------.,. r------
Ao-A1l 

V,L ----.I I'-:---------~ ------
VIH/VOH ----"\. 

Do -07 
V,L/VOL ----.I 

Vpp 

OE/Vpp 

V,L---...II 

V,H -------"\.1 
CE 

V,L 
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45 50 55 ms 

Limits 

I I 
Unit 

Min Typ Max 

0 
I I 

120 IlS 
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