TOSHIBA MOS MEMORY PRODUCTS

65,536 WORD X 8 BIT N-MOS UV ERASABLE AND EL-
ECTRICALLY PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TMM27512D is a 65,536 ward x 8 bit
ultraviolet light erasable and electrically programma-
ble read only memory.

For read operation, the TMM27512D's access time
is 200ns/250ns, and the TMM27519D operates
from a single 5-volt power supply and has low power
standby mode which reduces the powe- dissipation
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without increasing access time. The standby mode s
achieved by applying a TTL-high level signal to the CE .
input.

For program operation, the programming is
achieved by using the high speed programming
mode. The TMM27512D is fabricated with the N-
channel silicon double layer gate MOS technology.

® Full static operation

® High speed programming mode

® Inputs and outputs TTL compatible
® Pin compatible with 27512

® Standard 28 pin DIP cerdip package
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A. C. CHARACTERISTICS

TMM27512D-20,TMM27512D-200
TMM27512D-25,TMM27512D-250

TMM27512D-20,200

TMM27512D-25/250

.

SYMBOL PARAMETER { - UNIT
o B MIN MAX. | MIN.  MAX. 7 ‘
thee Address Access Time — 200 ‘ — i 250 ns
| CE to Output Valid B — 200 1 — 250 ns
wr | OF to Output Valid N ) — 70 - 100 ns
it | CE to Output in High-Z 0 60 ) 20 | ns
777777[\;;77” VoiE 1o Ouﬁ;ut in High-Z | » 0 GO | 0] 97() ns
L [({H,,,, | Output Data Hold Time ) i i 0 ‘7 - o | = ns |
A. C. TEST CONDITIONS
® Output Load . 1 TTL Gate and Ci =100pF
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels - 0.45V t0 2.4V
® Timing Measurement Reference Level ©Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V
CAPACITANCE =* (Ta—25C, f=1MHz)
SYMBOL | PARAMETER TEST CONDITION MIN. [TYP. [MAX. ] UNIT
77C7\NTW imput Capacitance - Vin=0V ) — 4 16 pF
Cing CT/V$P Input Capacnan'ce ) ViN= 0OV B — 50 60 | pF
[Wa;\jrﬁ”w bmpﬂ; Eapacnaﬂce Vouff’ oV i i — 8 | » 12 o pF

* This para}nater is periodically sampled and is not 100% tested.

TIMING WAVEFORMS (READ)
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PROGRAM OPERATION

D. C. RECOMMENDED OPERATING CONDITIONS

r

SYMBOL PARAMETER MIN. | TYP. MAX.
,777—%{ T@Qr High Volage: 2.0 — Vee+1.0

Vi ‘Input Low Voltage -0.3 - 0.8

Vu.; Vee Power Supply Voltage 5.75 6.0 €.25

Ve Vir Power Supply voltage 12.0 12.5 13.0

D. C. and OPERATING CHARACTERISTICS

(Ta=25+5"C, Vcc=6V+0.25V, Vp=12 .BV+0.5V)

[ symsoL PARAMETER TEST CONDITION [min [ TvP. [MAX.] UNIT
Iu Input Current Vin=0~Vee [ — | — Tx10] uaA
 Von Output High Voltage lon=—400uA 24| = | = v
ﬁvvoL Outpu Low Voltage loL=2.TmA — — 0.4 A
lee v Vee Supply Current — — 130 mA
Ipp2 Ver Supply Current Ver=13.0V — |50 mwa
A. C. PROGRAMMING CHARACTERISTICS - (Ta=25+5'C, Ver—=6Y+0.25V, Vep=12 bV+0.5V)
SYMBOL PARAMETEF TEST CONDITION MIN. | TYP. MAX.| UNIT |
» tas | Address Setup Time - B — /47:7; N
ot Address Hold Time — * 2 |- us |
 toes OF/Ver Se%up Time 2 _ _ s
o OE/Ver Hold Time - 2 us
777U;m OF /Viw Pulse Rise Time — 50 — - us
hs Data Setup Time V 2 ,uSW?
» ton " Data Hold Time — 2 - us
77”7'(7\/7% OE Ver Reéovery Time i 2 _ #377
tves Vee Sétup Time 7 ) - 2 — us )
ww | Inital Program Pulse Width "CE= Vi, OF Vep==Vin 0.95| 1 11.05 ms
‘L topw ) Overprogram Pulse Width Note 1 2.85 3 [78.75 ms
oy Data Valid from CE . OF Viw =V L 1] ks |
l:,,,,“,”, | CE to Output in High-Z OF /Vep=- V), - — 180 ns |

A. C. TEST CONDITIONS

® Output Load

® Input Pulse Rise and Fall Times

® Input Pulse Levels

® [iming Measurement Reference Level

Note : 1.

: 1 TTL Gate and Ci. (100pF)

© 10ns Max.

©0.45V 10 2.4V

cInput 0.8V and 2.0V, Output 0.8V and 2.0V
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TIMING WAVEFORMS (PROGRAM)

(Vcc=6V=+0.25V, Vpp=12.5V=0.5V)

TMM27512D-20, TMM27512D-200
TMM27512D-25.TMM27512D-250

A0~ A1S
tag LW LyR aAH
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CE N\ topw \ /
- i’
tPRT tous COEH
OEVpp
_
tps tDH tpy tpE
00 ~ 07 ______.__< Doy STABLE Dgyp VALID > -
/
/ tyes
Vee
© PROGRAM PROGRAM VERIFY

Note : 1. Vcc must be applied simultaneously or before Vep and cut off simultaneously or after Vee.
2. Removing the device from sccket and setting the device in socket with Vee=12 .5V may cause permanent

damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation. So the voltage over 14V should
not be aplied to the Vpp terminal. When the switching pulse voltage is applied to the Vpp terminal, the
overshoot voltage of its pulss should not be exceeded 14V.
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ERASURE CHARACTERISTICS

The TMM27512D’s erasure is achieved by apply-
ing shortwave ultraviolet light which has a wavelength
of 2637A (Angstroms) to th2 Chip through the
transparent window. Then integrated dose (ultravio-
letlightintensity [w/cm?] Xexposuretime [sec.] )
for erasure should be a minimumr of 15 [w-sec/
cm?|

When the Toshiba sterilizing larnp GL-15 is used
and the device is exposed at a distance of 1cm from
the lamp surface, the erasure will be achieved within
60 minutes. And using commercial lamps whose .

OPERATION INFORMATION

The TMM27512D's six ope-ation modes are list-
ed in the following table.

ultraviolet light intensity is a 12000 [uw/cm?] will
reduce the exposure time to about 20 minutes. (In
this case, the integrated dose is 12000 [pw/cm?]
X(10x60) [sec] =15 [w-sec/cm?] .)

The TMM27512D’s erasure begins to occur
when exposed to light with wavelength shorter than
4000A. The sunlight and the flourescent lamps will
nclude 3000~4000A wevelength components.
Therefore when used under such hghting for
extended periods of time, the opeque seals-Toshiba
EPROM Protect Szal AC901-are available.

Mode selection can be achieved by applying TTL
level signal to all inputs.

PIN NAMESINUMBER) | CE GE/vee | vee 0,~0, Bl p&@
MODE (20) (22) . (28 | (11~13,16~19) |
| Read L L i Data Out Active
i Beacl Operation W(r)iL;tpiuthbrseleétﬁww Tk H 5V m}—igh' Impedance Acnve
fa 0=70¢) “Stwandby | H * High Impedance | Standby |
o - ”Progra'm V 1 ) L \/pp o Data In ) F WAEt@?iiWi
Program OPeraion 1 ogram Inhitit H Vor ov | High impedance | Actve |
fa=25+560) ‘Program Verify | L L | Dataout  Actve

Note . H ',7 V\H, L Vi, *; Vior Vi

READ MODE

The TMM27512D has two control functions. The
chip enable (CE) controls the operation power and
should be used “or device selection.

The output enable (OF) control the output buffers,
independent of device selectior .

Assuming that CE=0E =V, the output data is

valid at the outputs after address access time from

OUTPUT DESELECT MODE

Assuming that CE=Vi4 or OE==Vi4, the outputs
will be in a high impedance state.
So two or more TMM27512D's can be con-

stabilizing of all addresses.

The CE to output valid (tce) is equal to address
access fime {tacc).

Assuming that CE=Vy and all addresses are
valid, the output data is valid at the outputs after tor
from the falling ecge of OE.

nected together o1 a common bus line.

When CE is decoded for device selection, all
deselected devices are in low power standby mode.
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STANDBY MODE
The TMM27512D has a low power standby mode

controlled by the CE signal.
By applying a high level to the CE input, the

TMM27512D is placed in the standby mode which

PROGRAM MODE

initially, when received by customers, all bits of
the TMM27512D are in the "1 state which i1s erased
state.

Therefore the program operation s to introduce
“0’s” data into the desired bit locations by electrically
programming.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is
correctly programmed on the programmed bits.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.6V) is applied to Vep terminal, a TT_ high level CE
input inhibits the TMM27512D from being pro-
grammed.

Programming of two or more TMM27512D's is

HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using this high speed programming mode.

This high speed programing mode is performed at
Vee=6.0V and OE /Vep=12.5V

The programming is achieved by applying a single
TTL low level 1ms pulse to the CE input after addres-
ses and data are stable. Then the programmed data
is verified by using Program Verify Mode.

If the programmed data is not correct, another
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reduce 70% of the operating current by applying TTL-
high level {Vcc) and then the outputs are in a high
impedance state, independent of the OF inputs.

The TMM27512D is in the programming mode
when the OE/Vap inputis at 12.5V and CE 1s at TTL-
Low level.

The TMM27512D can be programmed any loca-
tion at anytime either individually, sequentially, or at

random.

__The verify is accomplished with OE/Vpp at ViL and
CE at ViL.

parallel with different data is_easily accomplished.
That is, all inputs except for CE may be commonly
connected, and a TTL Low level program pulse is

applied to the CE of the desired device only and TTL
high level signal is applied to the other devices.

program pulse of Tms is applied and then the pro-
grammed data is verified. This should be repeated
until the program operates correctly (max. 25 times).

After correctly programming the selected
address, the additional program pulse with width 3
times that needed for initial programming is applied.

When programming has been completed, the data
in all addresses should be verified with Vcc=5V.
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HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION

NO

Voe—50V

READ
ALL BYTES
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code
from TMM27512D which identifies its manufacturer
and device type.

The programming equipment may read out man-
ufacturer code and device code from TMM27512D
by using this mode before program operation and
automatically set program voltage (Vep) and algor-
ithm.

Electric Signature mode is set up when 12V is

TMM27512D-20,TMM27512D-200
- TMM27512D-25,TMM27512D-250

applied to address line A9 and the rest of address
lines is set to ViL In read operation. Data output in
this conditions is manufacturer code. Device code is
identified when address AO is set to Vid. These two
codes possess an odd parity with the panty bit of
MSB (07).

The following table shows electric signature of
TMM27512D.

e T

T PINS A, (o O, Os a, O, Q, 0, o} HEX.
SIGNATURE ™~ (10) (19) (18) (17) (16) (15) (13} (12} (11 DATA
Manufacture Code 1 v 17 6] 0] 17 N 71 L 707 6] Q 98
Device Code e 0] Q] 6] 1 0] ’ ] 1 717 I j§ ~

Notes : A9=12V+0.5V
A1~A8, A10~A15,CE, OE=V.L
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OUTLINE DRAWINGS
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Each lead pitch is 2.54mm. All leads are located within O.25mm of their true longitudinal position with

Note: 1.
respect No. 1 and No .28 leads.

2. This value 1s measured at the end of leads.
3. All dimensions are in millimeters.

Toshiba does not assume any responsibility for use of any circuitry described : no circuit patent licenses are implied, and Toshiba reserves the right, at any time
without notice, to change said circuitry
€ May, 1986 Toshiba Corporation

Note :
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