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w : 131 072-BIT(16384-WORD BY 8-BIT)
MOSERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

DESCRIPTION
The Mitsubishi M5M27C128K is a high-speed 131072-bit
ultraviolet erasable and electrically reprogrammable read

PIN CONFIGURATION (TOP VIEW)
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only memory. It is suitable for microprocessor program- (5v.21vV)vee [0} ~ 28  veo(sv)
ming applications where rapid turn-around is required. Az —[Z] 27— PGM T:F?UGT“AM
The M5M27C128K is fabricated by N-channel double Ar —~[3] 28— A3
polysilicon Memory gate and CMOS technology for periph- As —[d] 79— As ADDRESS
eral circuits, and available in a28 pin DIL package with a As —[E] %’_ As [ npuTs
transparent lid. aooress{ A¢ —[E] E 23 A
neuts | Az —[] 2 23+ OF enasie meut
A, — = 1]« A} oADDRESS INP!
FEATURES i B B il euT
A (3] > @._ CE CHIP ENABLE
® 16384 word x 8 bit organization A ' * 3 o INPUT
o —* - Uy
® Access time MG6M27C128K-2........ 200ns {max.) Do “E »1_—8]“ D
M5M27C128K . ... ... .. 250ns (max.) oaTaneUTS/ | D1 =[] e D, 4 DATAINPUTS/
M5EM27C128K-3 . .. ... .. 300ns (max.) OUTPUTS D, (3 e 0. OUTPUTS
® Two line control OE, CE (ov) aNO [ 5]+ 03
® | ow power current {Icc): Active . .. .. 30mA (max.)
Standby TmA (max.) Outline 28K4
® Single 5V power supply
. ® 3-State'output buffer
® [nput and output TTL-compatible in read and program
mode
® Standard 28-pin DIL package
® Fast programming algorithm
® Interchangeable with M5L27128K
APPLICATION
® Microcomputer systems and peripheral equipment
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MITSUBISHI LSlis

M5M27C128K, -2, -3

131 072-BIT(16384-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
{Dy ~ 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 Voo =6V, Vpp =21V and then set an address to first
address to be programmed. After applying 1 ms program
puise (PGM) 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 fifteen
of these pulse-then-verify routines have been completed. The
programmer also maintains its total number of 1 ms pulses ap-
plied to that address in register X. And then applied a program
pulse 4 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. (See P.6-24)

MODE SELECTION

{Conventional programming algorithm}

The device enters the programming mode when 21V is sup-
plied to the V,p power supply input and CE is at low level. A
location is designated by address signals (A~ A,;), and the
data to be programmed must be applied at 8-bits in parallel to
the data inputs (Dy~ D;). A program pulse to the PGM at this
state will effect programming. Only one programming pulse is
required, but its width must satisfy the condition 45
ms <tpy =55 ms.

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.

'\;9\" Pins ) CE(20) OE(22) PGM(27) Vep(1) Vee(28) | (”\O:'f?;‘ 9
7 Read Vie Vi Vi Voo Voo Data out
Standby Vin X * X * Voo Vee Floating
Program Vie Vin ViL Vee ] Vee "Data in
Program verify ViL Vie ViH Vep N Vee Data out o
Program inhibit Vin X * X* Vep Vee 7 Floating
*: X can be either Vy or V.
ABSOLUTE MAXIMUM RATINGS (Note 1)
Symbol Parameter Limits Unit
Topr Temperature under bias — 10—80 °C
Tstg Storage temperature — 65~ 125 °C
Vi All input or output voltage (Note 2) -0.6—~7 \
V2 Vpp supply voltage during programming (Nete 2 —0.6-22.0 \2
Note 1: Stresses above those listed may cause permanent damage to the device. This is 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 to absolute maximum rating conditions for extended

periods affects device reliability.
2: With respect to Ground.
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MITSUBISHI LSis

MSM27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

READ OPERATION

DC ELECTRICAL CHARACTERISTICS (1a=0~70°C, Ve =5V+5%, Vpp=Vce. unless otherwise noted)

T

Symbol Parameter Test conditions Limits Unit
| o B N Min Typ : Max

(. Input load current VinN=5.25V i 10 A
I ho ) - ”Ou;put Vleakage current e Voz; =5.25V T 10 uA
I |p;;” ; V,;P current read Vpp=5.25V 1 100 A

lcor V¢ current standby E =ViH ! mA

CE=Vcec 1 100 177y
lccz Vg current Active CE=OE=Vi 30 mA
f=4MHz 30 mA

ViL ‘ Input Ew voltage o _ LT 0.1 i i 0.8 | \Y

ViH Input high voltage i 2.0 | Veet 1 \
| "VoL  Output low voltage loL=2.1mA i I "Toas v
| "Von  Output high voltage o loH= — 400/ A T I‘ T
Note 3: Typical values are at Ta=25°C and nominal supply voltages.
AC ELECTRICAL CHARACTERISTICS (ta=0-~70°c, Vec=5V15%, Vpp =V, unless otherwise noted)

: Limits

Symbol Parameter ‘ Test conditions M5M27C128K-2 | M5M27CI128K | M5M27C128K-3 Unit
B L . 7777# - Min Max Min Max Min Max
B ,[a(AD), L Addre§§ tq ou\putr d,8|,aY, o ! gf OE=Vi_ 200 250 300 ns

ta(CE) CE to output delay ¢ OE=ViL 200 250 300 ns
| 12(GE) | Output enable to output delay " CE-vViL 75 100 120 ns

toF Output enable high t0 output float  GE = Vi 0 60 0 85 0 105 ns
RTOH Output hold from CE or O o V(VJV_E: O;g: Vie 0 0 o] ns

Note 4: V¢ must be applied simultaneously Vpp and remove

AC WAVEFORMS

d simultaneously Vpp.

Test conditions for A.C. characteristics
Input voltage: ViL=0.45V, ViH=2.4V

Vin Input rise and fall times: =20ns
ADDRESS ADDRESS VALID Reference voltage at timing measurement: inputs 1V and
vie—/ R 2V Output 0.8, and 2V
o ViH Output load: 1TTL gate+ Cy (100pF}
CE
VL — or
' ta (TE) 1.3V
_ Vin 1N914
OE
h — 'oF 3.3kQ
ta (OE) ’
ta(AD) toH
VoH — = —— DUT
HIGH 2 ////A ouTPUT K\}
OUTPUT \ { VALID } N HIGH Z C,_ = 100pF
° I
CAPACITANCE
] Limits
Symbol Parameter i Test conditions v T " Unit
in vp ax
Cin Input capacitance {Address, CE, OE, PGM) i . 4 6 pF
- Ta=25°C, f= 1MHz, V|=Vo =0V |
Cout Output capacitance 8 12 pF
MITSUBISHI
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MITSUBISHI LSis

M5M27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

PROGRAM OPERATION

FAST PROGRAMMING ALGORITHM
DC ELECTRICAL CHARACTERISTICS

(Ta=25%5°C, Voo =6V+0.25V, Vpp=21V£0.5V, uniess otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fey input current Vin= Vi or Vig 10 uA
VoL Output low voitage loL=2.1mA 0.45 v
VoH Output high voltage lop= —400u« A 2.4 \
Vi input low voltage —0.1 0.8 A\
Vin input high voltage 2.0 Vce \Y
lccz Ve supply current 30 mA
1 pp2 Vpp supply current CE=V, =PGM 30 mA
AC ELECTRICAL CHARACTERISTICS a=25%5°cC, Vee=6V10.25V, Vpp=21V10.5V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tas Address setup time 2 HS
toEs OF set up time 2 us
tos Data setup time 2 us
taH Address hold time o us
1 oH Data hold time 2 us
tor Chip enable to output float delay 0 130 ns
tves Ve setup time 2 us
tves Vpp setup time 2 us
tepw PGM initial program pulse width 0.95 1 1.05 ms
topw PGM over program pulse width 3.8 63 ms
tces CE setup time 2 us
toe Data valid from OF 150 ns
MITSUBISHI
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MITSUBISHI LSIs

M5M27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

AC WAVEFORMS

PROGRAM VERIFY
Vin /
ADDRESS X
Vi K
tas tam
[E—3
ViH/ Vo s -
DATA _g DATA SET }——{ DATA OUTPUT VALID
Viu/ VoL = ¥ ~
tps toH tor
a1 (>
Vep r
Vpp
tvps
Vee le—>{
Vec+1
Vce ]
/ |tves
Vee e
Vin
CE \
ViL
tces
ViH e
PGM i
S toes, |toe
Vit | >
trpw
ViK k
3 7
ViL

Test conditions for A.C. characteristics
Input voltage: V| =0.45V, V|y=2.4V
Input rise and fall times: <20ns
Reference voltage at timing measurement: Input 1V and
2V Output 0.8V, and 2V
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MITSUBISHI LSIs

MSM27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

FAST PROGRAMMING ALGORITHM

FLOW CHART

C o
v

FIRST ADDRESS, V=6V, Vpp=21V

Ny

NEXT ADDRESS

=

SET REGISTER X TO ZERO
X =0

|

APPLY 1ms PROGRAM PULSE

FAILURE

Note 5: 4.75= Ve =Vpp=5.25V

LAST ADDRESS?
NO

YES

{Note 5)
Vee=Vpp=5.0V

READ VERIFY?

PASS

6—24

MITSUBISHI
ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI LSis

M5M27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

CONVENTIONAL PROGRAMMING ALGORITHM
DC ELECTRICAL CHARACTERISTICS (Ta=25+5°C, Vo =5V+5%. Vpp=21V£0.5V, unless otherwise noted)

Symbol Parameter “ Test conditions Limits — Unit
Min Typ Max
(TN Input current VIN=V|Lor Viy 10 uA
VoL Output tow voitage loL=2.1mA 0.45
Vor Output high voitage loH= — 400/ A 2.4 \
ViL Input low voltage —0.1 0.8
Vir Input high voltage 2.0 Vee+1 A\
lcez Ve Supply current 30 mA
lpp Vpp Supply current C_E: ViL= PGM { 30 . mA
AC ELECTRICAL CHARACTERISTICS (Ta=25+5°C, Vcc=5V£5%, Vpp =21V 205V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tas Address set up time 2 ”s
toes OF setup time 2 ”s
tps Data setup time 2 7"s
tAH Address hold time 0 ns
toH Data hold time 2 1S
toF Chip enable to output delay Q 130 ns
tvs Vpp setup time 2 s
tpw PGM Pulse width (during program) 45 50 55 ms
tceESs Esetup time 2 s
toe Data valid from OE 150 ns
MITSUBISHI
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MITSUBISHI LSIs

M5M27C128K, -2, -3

131 072-BIT(16384-WORD BY 8-BIT)
CMOS ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM

AC WAVEFORMS

VERIFY

[——7 PROGRAM ~————— _—

ViH | 1 !

ADDRESS X (X
Vie . i

tAS taH
ot
ViH/V oK ; / | \
DATA DATA SET ) DATA OUTPUT VALID |
ViL/Vou . d
. tps toH tor |

o ] [P

vee ( 1 1
Vpp !
tvs
Vee Vs | .
i
| \ |
|

lCESﬂ
| =

ViH

Vio ;

ViH ( .
oM i .
PGM v tOES |

I -
| tew | toe

ViH i

OE Vie \, /

Test conditions for A.C. characteristics
tnput rise and fall time: <20ns
Input voltage: V) =0.45V, V|y=2.4V
Reference voltage at timing measurement: Input 1V and 2V
Outputs 0.8V and 2V
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