M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WORD BY 8-8IT)
CMOS ONE TIME PROGRAMMABLE ROM

MITSUBISHI LSIs

‘#DESCRIPTION

The Mitsubishi MSMZ7CI0°P,FP.J. WP, RY-15 are high-
speed 1048576 bhit ¢ne time progremmable read orly
mermeries. They are suitable for microprocessor programming
anplications  where rapid turm- around s recurad. The
MBM2TCIC P, FP, J, VP, RV-15 are fabricated by N-channe:
double polysiicon gate for Memory ard CMO3 technology
tor peripheral cirocuits, and are avallabe n 32 pin plastic
packages {DIP, S0P, FLCC) and 40 pin plagtic packages
{T3S0OP).

FEATURES

& 121072 word x 8 bt orpanizaticn

® Package s MBMZTCTOIR- 15
SOP (525mil) ~MBMZTCIOTFP- 15
PLEC e - MEM2C101J 15
TSOP rereoreromsssnsicnsne MEM2TCIOTVP - 15
TS50P (Reverse} - MEMZTCI0TRY - 18

@ BCCEIS LG oo e 150ns (max‘}

# Two line contrel O, CE

® Low powsar currant [lnck @ Active oo A0mA {rmax.}

Stand -ty TmA {max.)
#® Single bV power supply (read cperation}
® Programming valtage - o e - 128Y

# 3-State output buffer

® rput and output TTL -compatible in read and program
mode

® Standard 32 pn DIP,FLCC, Pin- compatible  with
EPROM

® Byte programming algorithm

® Page prograrnming algorithm

" Mbit

APPLICATION
Microcomputer systems and peripheral equipmert
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MITSUBISHI LSls

M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

FUNCTION
Read
Set the CE and OF terminals to the read mode (low level).
Low level input to CE and OF end address signals to the
address :nputs (Ao~A'g) make the data contents of the
designated address location available at the dats input/ output
{(Do~Dr). When the TF or OF sigrnal is tigh, data nput/
outout are in a floating state,

When the CE signal is high, the device is in the stand-by
mode or power-down maode,

Programming

{Byte programming algerithm)

The MBMZTCI101F, FP, J, WP, Bv-15 arter the byte programmirg
mode whan 125V is supplied to the Ves power supply input,
CE 15 at low level and OF is at high level. A location s
desionated by address signals {Ac~A'g). and the datz to
be programmed must be appled at 8-bits in parallel to the
data irputs {Do~D7). In this state, byte programming 1S
completed when PGM 15 at low level.

{Pags programming aigorithm)

Page programming featurs of the MSMZTCI01P, FP, ), VP . RY
-15 allow 4 bytes of data to be simultanecusty programmed.
The destination addresses for a2 page programming aperaticn
must reside on the same page ; that is Az through Als must
not change. At first, the MBMZTCTIOIR FP U VP . RV- 15
enter the page data latch mode when Vee = 12.5Y, CE ="H",
OF ="L"and PGM ="H". The four Iccaticns in same page are
designated by address signals {As, A change} and the data
to be prograrmmed must be applied o each ocation at 8
bits in parallel to the data inputs (Do~D7). n this state, the
data (4-kytes) lateh is completed. Then the MBMZ2TCIQIF,
FP, LWVP RV -15 anter the paus programmuing mode when
OFE -"F". In this state, page (4-bytes) programming is
completec when PGM ="L".

Erasa

The MSMZYCIODIP. P, J WP RV - 1% cannot be erased.
becauLse they are packaged in plastic without n plastic
transparent hid,

BLOCK DIAGRAM _ _ _ _

’) H 1
i g
131072 WORD
X-DECODER x8 BT VPP {5V, 125%)
CELL MATRIX B VGC (Y. 8v)
- GND {GV}
ADDRESS INPUTS(

. |

¥-DECODER ¥-GATE CIRCUITS
|\ L}

CHiP EMABLE NPUT TF CHIP EMABLE QUTPUT SEMSE
CUTFUT ENABLE AND
JLE

QUTPLT ENASLE NPUT (T AND OUTPLT BUFFERS
FROGRAM INPUT PG Q—, FROG LOGIC !
| M _J

Do D1 Dz D3 D< D5 D8 D7
DATA INPUTS/OUTPUTS
3 24 AELECTRIC



MITSUBISHI LSis
M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

MODE SELECTION
Mode T Fi0s e oE PEM Ver vee Data 1/0

|Read . _ Mu o | _ _Wa_ . A 5V BV Data out
Qutput disable | Vi Wiy X" SV SY Floating
Stand- by (Power down) | ViH X* X* Y 5V Floating
Byte program Vi Vin Vi 12.5V BY Data in
Program verify J Wi, Vi Vin 128V BY Data out
Page_da_ta iatﬂ\ o . Wip | . Vi, | Vi | 125V BY Data
Page grogram Wiy Win Vo 125V BY Floating

T Vi Vi Vi 126V 6v
Pragram inhibit ; ::l': :’“ E': Igg: g: — Floawng

1 Vin Vil Wine 125V BY r

* % can be either YIL or ¥iH,

ABSOLUTE MAXIMUM RATINGS (Note 1)
Symbol Parameater Cond tions Ratings Urut
Vi All input or output voltage except Yep « Ag - Q8~T v
Mz | Vrr supply voltage Witn respeet to Ground = 08~140 v
Vis__ [Ae suoply voltage 06~135 v
Toor Dperating temperature - 10~80 T
Tsw Storage ternperature - B5~150 T

MNote T: Stresses above those listed may cause parnanent damege to the dewice. This is a stress rating only and functional operation of the
davica at thosa or 8t any other conditicns above thgse indicated in the operational sections of this specification is not implied, Exposume
to absolte maximum rating conditioms for sxtended periods atfacts devica rehability.

READ CPERATION

DG ELECTRICAL CHARACTERISTICS (Ta=0~70%, Voo = BY £ 10%, Vee = Voo, unless otherwise noted)

Symbol Parameter Test conditions ! in Lirr::si iax Uit
] Input leakage current Vi = O~Veo I 10 u A
Lo Cutput logkage cument Vour = 0~Voo 10 u A

| IeFy | VPP current read/ stand-by Ypr = B5Y . 1 100 w i
Isa! Yoo currant stand- b CE- Vi ! ma
Isez v CE=veu v 1T 100 A
fer Voo current Actwe LE- Ly DC out = OmA — —~-—H—59——-—~m’a' E
leez TE= Vi, f = 8.7MHz, louT = Cma 50 mA
Vil Input love voltage : ~0.1 0.8 v
ViH input_high voltage o ‘_ o ) 1 2o Yot | ¥
Yo Output low woltage 12t = 2.1mA ] il | 045 \s
Vo Qutput_hish voliage lon=—-400 u A | 2.4 | i v

Note 2: Typcal values are at To = 25 and nominal supply volteges.

AC ELECTRICAL CHARACTERISTICS (Ta - 0~70%C, Voo - 5Y * 10%, Ver — Veo, unless otherwise noted)

L Symbol Pararnatar Test condtions IL in L'Tf: ';S[ Mo E Uit
ta a0) | Address to_output delay _ | CE=CE=va _ L. "isel ns
tacesy | CF to output delay v o | Tise | ms
ta (06} | Output enabls to output delsy CE=vu I 60 ns
1k Output erable high to outout flost CE= Wi L, 0 T 50! ns
ton Output_hold from CE, OF o- address [ o ' | rs

Mote 3: YCC must be appled simulteneausly YPe and rermowved simultatecusly YaP,

CAPACITANCE
Syrmbol Parameter Test conituons | M i_L:rn;\;sl Max l Unit
€n Input_capacitance (Address. CE. OE. PGM} T3 =250, f = "MHEVI = Vo = OV fr _ . o of
Cour Output capacitance [ cF

R



MITSUBISHI LSls

M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

AC WAVEFORAMS
Vi ) \ Test conditons for AC. charactenstics
ADDRESS y ADDRESS VALID K Inout voltage : Vi = D.45Y, Vin = 2.4v
V. I~ A tiout nse and fall tmes {(10%~80%) : = 20ns
Fafsrence voltage at Liming measu-ement: Input, Output
Vi /— Lt o=08Y, HT = 2Y
Ce Vi S 7 Outeut load : 1TTL mate + Cu (= 100pF)
ta or 13V
Vi
aE 7l 1NG14
Vi = 330
tatam to-
Vo HIGH Z TITH, A ouT
SAAOUTPUT KA HIGH 2 _
QUTPUT . YALID 27 C. = 100pF
Vo RN 7 ;I;
PROGRAM OPERATION

BYTE PROGRAMMING ALGORITHM

First set Voo = BY, Vep = 12.5V and then set an address two
first address to be programmed. After apolying (.Zms
program pulse (PG to the add-ess. verify is performred. I
the gutpw: data of that address 1s not verified correctly, apply
one more C.2ms program oulse. The programmer continues
0.2ms pulse- then werify routines until the device vaady
conrggtly or twenty five of these pulse: ther wveqfy routnes
have been completed The programmer alsg maintairs its total

number of 0.2ms pulse spphed to thet adoress in registor
X. And then applied a crogram pulse X times of 0.2ms wadth
as an overprogram pulsa, When the programming procedure
above 13 frushed. step to the next address and repeat thig
pracedure till last address to be programmed. When the entire
addresses have heen programmed completely, all addresses
shouwd be wverhed with Voo = Wee = BY,

DC ELECTRICAL CHARACTERISTICS (Ta =25 £ 5T, Voo - BY £ Q.25 Vee = 128V + 0.3V, unless otherwise noted
Limits

Symbol Parameter Tes: conditions in Tyo | Max Urit
I __Tput Ieaxa-ée_ current . B Vv = O~Veoo 10 oA
Voo Outpur low votage (venfy) a2 rrA N 045  V
Vi "Qutpus high voltage {verify} o lm— - 400 LA o ) . 24 W
Vi | nput low voltage B . - 0.1 0.8 W
Ve | tnput high voltage e 20 Yoo v
Iz | veco supply current ) i _ 5(_) . mA
iz Vir supply cuirent CL - 3GM = Vi 0 mA,

AL ELECTRICAL CHARACTERISTICS (Ts 25+ 370 Voo = 6V = 025V Vep = 125V £ 0.3V, unless otherwise noted)
Symbo! Parameter Test condtiong Man | LT'.:';S Nax Unit
tas _ Address setup time o . 2 ~ 1S
toEs OFE setup time S 2 v
105 _Data_setup tme z 1 1 es
ek Address hold time 0 T
tna Dato howd time 2 | ) us

| to=p Chig_gnable to output float delay _ o 130 | ns
attet Voo setup time o 2 us
tuRs ViR setup time 2| us
o PGH ritia program_pulse wdth . orel o2 .21 ms
e PGM over program pulse vadth 038 525 ms
tres " EE setup time 2 us
tce  Dats vald from JE 150 ns

Mhote 4: VOO must be acphed simultaneously ¥PP and mmoved sirultanecusly VPP
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MITSUBISHI LSIs

M5M27C101P,FP,J,VP,RV-15

1648576-BIT{131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

AC WAVEFORMS

PROGRAM VERIFY
Vi
ADDRESS L
il tas TaH
Vin/ Vo .
e | ot sor |_{0ATA OUTRUTY,
DATA X VALID | F
ViL/ VoL 05 3:1 E L
5V i
VPP I 2 5 :VP"-‘ !
o Y Wi
&V i
vee tves
v/ i z
Ve ;
o3 " N\
o tCES
Win - Lr
oes
P, N A Lo s
tPw I
Wik + r
oF tepw | _\ ;’
Vi

BYTE PROGRAMMING ALGORITHM
FLOW CHART

Test conditions for

AL, charactenstcs

Input voltage : Vo — C.ASV, Vin — 2.4V

Input rise and fall times (10%~90%; :

= 20ns

Reference voltage at timing rmeasurement @ Input, Cutpur

L =08V, H

{ ADDR - FIRST LOCATION  }

Yo = 6.0¥
¥Pe = 129V

FAIL

—{PROGRAM ONE PULSE OF 0.2ms)

@ YES

NO
~{ INCREMENT ADDR }—

=2V

NO
Fal- | pevice
FAILED
PASS " PARS
PROGRAM PULSE ;
OF 0.2%ms DURATICN -
YES
( Voo = op = " 5.0V )
VERIFY DEVICE
ALL BYTE " FAILED

[ oEvice Passeo |

*4.5V S VLo = Vi 355V

AL



MITSUBISHILSIs

M5M27C101P,FP,J,VP,RV-15

1048578-BIT(131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE RCM

PAGE PROGRAMMING ALGORITHM

Sirst set Voo = 8V, Vee = 125V and then set an address to
first psge address 10 be programmed. After data of dbytes
sre latched. these lateh data are prograrmmmed simultznesously
oy aoplying 0.2ms grogram pulse. Then a verify is performed.
If sach cutput data is not ver fied correetly, apoly cre mare
02ms program pulse. The programmer contirues 0.2ms oulse-
theri-verify routines unti! eaca output data is verified correctly
or twenty five of these pulse- ther-venfy routines have been
completed.

PAGE PROGRAMMING ALGORITHM
FLOW CHART

“he programmer also maintains its total number of 0.2ms
pulse apphed to that page addresses in register X. And then
apphed a program pulse X times of 0.2ms width as an
overprogram pulse. When the programming procecure above
is hnighed, step to the rext page address and repest this
procedure till ast page address to he programmed. When the
sntire page addresses have been programmed completely, all
addresses should be verified with Yoo = vep = SV,

{ ACOR=FIRST LOCATION }

—

voe =80V
¥P= = 125Y

INCREMENT ADDR

INCREMENT ADDR

INCREMENT ADDR
LATCH

1
—{PROGRAM ON: PULSE OF 0.2ms )

X=x+1

DEVICE
FAILED

v"pasS

C

PROGRANM PULSE
OF 0.2¥ms DURATION

}_"

INCREFENT ADDR

LAST ADDR?

DEVICE PASSED

YES
vEE ="5.0V

CEVICE
FAILED

T 4.5V & VIC = ¥PP & BBV

3-28
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MITSUBISHI LSIs

M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

DC ELECTRICAL CHARACTERISTICS (Ta =25+ 5°C, Vac = 6V £ 0.25Y, Ver = 128V * 0.3V, unless otherwise noted)

Syrnbol Parameter Test conditions i L,T:';s iax 1 it
| Input leakage current Vin = OV ~VYee 10 n A
Vo Cutpu: low vo'tage (venfy) lol = 2.1mA 0.45 e
Von Output high voltage (verifyj T ok = - 400 u A T 2a ' v
Vi Input low voltage -0 0.8 \i
Vi lnput high woltags 2.0 Voo 1
les Voo supply current o } 50 mA
le= | ¥Wee supply current PGM = ViL 100 | maA
AC ELECTRICAL CHARACTERISTICS {Ta = 25 + 5%, Voo = BY £ 0.25V, Ver = 125V = L3V, unless atherwise nated)
. L mits
Symbol Parameter Test conditons a Tvo | Max Urvt
tas | Address setup _;ime B B 2 ) us
tces OF setup time 2 us
tce Data setup time 2 ns
Lot Address hald time 0 bs
tamL - 2 | us
0 Data hold time 2" us
toep OF to output float delay 0 130 s
tves Voo setup time B 2 . us |
tyes Ver sgtuo time B 2 ] ' ws
tow PGM initial program pulse width i 019 1 Q2| 021 ms
topw PGM over program pulse width B B Qg . 525 ms |
tees CE_setup time . 2 us
tcE Daia valid from DE ; ‘50 ns
tLw Data latch time 1 | us
teoms | PGM setup tmg 2 j i us
toFH CF told time 2 © us
toEH OE hold time 2 T s

Note 5: ¥oo must be appled simultaneously VPP and mmoved simultanaausly VPP,

Vi

AC WAVEFORMS
) PAGE DATA LATCH PAGE PROGRAM PROGHRAM VERIFY

ADDRESS Vnuj = >(
Az BE .

Va. tas g tame Tad

Wi y . — ==
SN X XX XK . G G

tos o4 [t PO e e
DATA Y/ Vo F = -lk X n: 1 1 =
Wi/ Vo : L.—" )
DATA SET JATA QUTPUT VALID

Vep 12.5V !

539 B

BY twPs
VYoo Sv

tves _Soes OEH

VlH \ /—._
CE W, t"W‘EE:... |

Vi - J Ltope I

[¥3 | t i '

ViL . : tres

U WA e W W Wa W a—
O

TLw

Test condition for A.C charactaristics

nput voltage : Vo =045V, Ve =

2.4V

rput nsa and fall time : (10%~90%) : 5 20ns
Refersnca voltage al tming measurement ; Input, Output

LT =08Y, CHT = 2y

MITSUBISHI
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MITSUBISHI LSIs
M5M27C101P,FP,J,VP,RV-15

1048576-BIT(131072-WQORD BY 8-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

DEVICE IDENTIFIER MODE

The Device Identifier Mode allows the reading of a binary The PROM Programmer reads the manufacturer code and

code from the OTP ROM that wdentifies the manufacturer the device code ang automatcally selects the cormespondirg
prograrmming  algorithm.

and dewvice type.

M5M27C101P,FP.J.VP,RV- 15 DEVICE IDENTIFIER CODE

coge ™ ——__Fin | A D Ce De D« D: De o Oo Hox
Manufacturer ccde Vo 0 o o0 I R 1 o 0 1c
Device code ¥a 1 0 0 0 0 o | 1 1 83

Mote G A9= 120V £ 05V
Ar-~A#, A1o~46 CE O =V, FGM = vie

Yoo = V=P =0V 2 i09%,

AECOMMENDED SCREENING CONDITICN
The following screeming test is recommended before using.

4 men-TemPERATURE [
WRITE/READ STORAGE 150, 40Re READ

SR
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