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TMM27128AD 20, TMM27128AD-200
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Note : 1. Each lead pitch is 2.54mm. Al leads are located within O.25mm of their true longitudinal position with

respect No.1 and No.28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in millimetars.
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TOSHIBA MOS MEMORY PRODUCTS

32,768 WORD X 8 BIT N-MOS UV ERASABLE AND
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY
SILICON STACKED GATE MOS

TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

DESCRIPTION

The TMM27256AD 15 a 32,768 word x 8 bit
ultraviolet hight erasable and elec'rically program-
mable read only memory.

For read operation, the TMM27256A0 s access
time s 150ns/200ns, and the TMM2 7256AD oper-
ates from a single 5-volt power supply and has low
power standby mode which reduces the power dis-
sipation without increasing access time. The standby

FEATURES
- 5 ] 20 -150 [ 200
[ Ve BV +5% BVEIO%
I tace 160ns ‘ 200ns 150ns I 200ns
Wl(jr;,z 100mA 120mA B
?g:;:;w o 30mA 35mA -
PIN CONNECTION (TOP VIEW)

vie
Al4
Al3
Af

mode ss achieved by applying a TTL-high leve! signal

to the CE input.

For program
achieved by using the
mode.

operation,

the programming is
high speed programming

The TMM27256AD is fabricated with the N-chan-
nel silicon double layer gate MOS technology.

Full static operation

Pin compatible with i

BLOCK DIAGRAM

Vpp GND Vi

H

High speed procramming mode
Inputs and outputs TTL compatible

272566

Standard 28 pin DIP cerdip package
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A9 :fz: Lf__ COLUMN | 64 COLUMN 1.0
All A2 0y DECODER CIRCUIT
— A‘} O——f 2
(o1 Atof & [ I
ALO ASo— &
- A5 o—— ;
CE ATo— 9 ROW 512 MEMOKY UKLL
o Ao 2 = prcoper [ ARRAY
0% A'f;::: = 32768 %8 bits
05 All o—| 2
04, Al o—
oa jrppas
PIN NAMES MODE SELECTION
o Ao~A1q Address Inputs i\\\ PIN| CE | OF | Vee | Vee 00~07 EV\/EiR*
Ou~0, Outputs (Inputs) »MODE |20} [ {22) (1) | (28) [ (11~13, 15~19) -
CE Chip Enable Input Read L L | DawOut | Acnvej
OF Output Enable Input Output
I o P ] * H bV | BV | High Impedance
Vep Program Supply Voltage Deselect o
Voo Power Supply Voltage (+5V) VﬁStandby * High mpedance StandbL
GND Ground | Program L | H | Dataln
- B Program
H H 125V 6V | High Impedance Active
inhibit
Program
* L Data Out
Verify 1
Note % : H or L
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TMM27256AD-15, TMM
TMM27256AD-20, TMM

MAXIMUM RATINGS

READ OPERATION

D. C. AND A.C. RECOMMENDED OPERATING CONDITIONS

27256AD-150
27256AD-200

| T —

" PARAMETER

st

Ta Operating Temperature

0D~707C

Voo Power Supply Voltage

BV+5%

) 7\/(,': 7”"
Vi i

Ver Power Supply Vol-age

20 ~Vee + 06V

.

‘ CsymeoL | TEM RATING
Vi Power Supply Voltage Y S

’ v Program Supply Volage -

B C Vm | Inputvoltage T T T e

| Voo loputOutputvolage | 0

P g Power Dissipation .

' Teouew | Soldering Temperature - Time T %6010

} C Tee ] Storage Temperature | Tes-iss

| Tow [ operawng Tempeswre T T T P T ol

D. C. AND OPERATING CHARACTERISTICS
SYMBOL | PARAMETER [ CONDITION  [MIN [TYP. | MAX. lUNIT
o I B |HLV)7UiI CUFFG;;{ i ) Vin—0~Vce ‘ - + 1"0”*7' llAr
e | Output Leakage Current Vou=0.4~Vee - W'i - 10 ﬂ’ﬂA
I : Supply Current (Standbv) i CE=Vi JL l rol 7 ’**‘3(,)7j mA
A L | 15)0;%?)0 P I 35 '
i [IERe } Supply Current {Active) CE—-Vu Lo S %Q*J — —ﬁLl mA
1, S S o | Z180/200, - Lo
Vi Input High Voltage o e - j 2.0 I (Voo i1 .O‘ v
} Vi Input vav \/olt?gie - . L L - L L O% 0.8 | vV
Vo | Output Figh Voltage I 2.4 | v
Vo i Output Low Voltage o o 2 1mA I 0.4 v
} [ ‘ Vi Current :7 7 ) i '”;,,6,:,\/‘:‘" ?O:ig)i ) - 7i i 7 ] 1 +10 l uh
A.C. CHARACTERISTICS (Ta=0~70°C, Vec=5V+86%, Vir =2 OV~Vee+0.6V)
o . o o TMMZ /250AD 157150 IMM2 /256A0 ;m/vu'J
SYMBOL PARAMETER TEST CONDITION - e S e e UNIT
: | MIN.  MAX. | MIN. | MmaAx.
| e | Address Access Time CE ~OE=Vy | 150 | = 200 s
‘ t ‘ CE 1o Output Valid AR — 150 | 200 ns
i tor \7 Of to OQIpuI vahd v CE Vi — ‘ 70 i - 70 ers;
“ thi ‘ CVEYI;) Qutput u{ ngh—Z o OE =V 0 60 QO 60 ns
’ i o i OF to OulpLh n H|ghr—277 CE =V 0 60 0 60 ol nsi
| ton ‘ Output Datarlibld Time 7' ] CE- OE=Vi | o { 0 ' ”L;nis

A.C. TEST CONDITIONS
® Output Load
® [nput Pulse Rise and Fall Times
® Input Pulse Levels
® [iming Measurement Reference Level

© 1 17L Gate and Ci ~ 100pF

: 10ns Max.

2045V 10 2.4V

© Inputs 0.8V and 2.0V, Outputs 0.3V and 2.0V
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

CAPACITANCE * (Ta:=25C, f=1MHz)

SYMBOL " PARAMETER TEST CONDITION MIN. TYP. MA’X.'[' UNIT |
Cin Input Capacitance | Vin—=0V - | 4 1 6 ‘ pF 1\
Lcom Output Capacitance Vour =0V B L: | 8 ]2 pf ] }
* This paramater is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
AD~AL4 xr j><
tew LoH
i 4 7
SN LU
AR T
LOK | turm
OF \ i
\ Y
AR / Y /
tace Lprz
HIGH 2 o HIGH %
Vo~07 {% DATA OUTPUTS \@}—G—{-
 _ V/
PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
“symsoL | ~ PARAMETER MIN, | Y. | MAx. CUNIT
Vi Jqpul ngb Volitage 2.0 l — Vie 1.0 v
W Input Low Voltage -0.3 | 0.8 | Vv
) ,,,,,\f(fff ) Vee Power Supply Voltage 5.75 i 6.0 6.25 \
Ve Ve Power Supply Voltage 12.0 { 12.5 13.0 v
D.C. and OPERATING CHARACTERISTICS (Ta--25+5°C. Ve =6V —0.25V, Ver 12 5V +0.5Y)
symsoL | _ PARAMETER TEST CONDITION ~ MmN TYe. [max [ uni ]
RN ~ Input Current Vin=0~Vce J +10|  wA |
Von Output High Voltage lori=—400uA 2.4 [ vV '
Vo Output Low Voltage loL=2.1mA ‘ %).4 Y/ ]
lee V(:(: Supply Current - 1120 L mA
|m.:, Vf;;; Supply Current Vep—13. 0V L 50 | mA ‘
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

A. C. PROGRAMMING CHARACTERISTICS  (Ta—25+5 C, Vee=6V+0.25V, Vpr—12 BV +0 5Y)

—— —_— e — —_— e — =

(SYMBOL| ___ PARAMETER [T VESTCONDION [MIN. [TYP. [MAT UNIT” |

| s | AddressSewpTme - 2 -

| | AddessHodTme | , o U+L .

) tas T : 77077J - Tﬁ; ‘ ns
teen (0] - - ns
o | OF Setwptme T T T e B e
lov | DawSewp Twme ER LS
o W[ Data Hold Time - } 2 4‘ i us

| Tt | VeeSetwpTme 2 # | ks |

s * Voo Sewp Time | I % us

f Ctw | Iniial Program Pulse Widih CE=Vi, OE=Viy ECE I 7.77075477;7187 Ti
tow | Overprogram Pulse Wi  Note | —Jpesla el

| [OEwoweuVes T G ol T ]

oW OEwOuputinHgnz ] CE=Ve ., o] [0l ns

A. C. TEST CONDITIONS

® Output Load o 1 TTL Gate and Ci (100pF)

® Input Pulse Rise and Fall Times : 10ns Max.

® input Pulse Levels : 0.45Vto 2.4V

® Timing Measurement Reference Level : Input 0.8V and 2.0V, Output 0.8V and 2.0V

Note : 1. The length of the overprogram pulse may vary as a function of the counter value X

TIMING WAVEFORMS {(PROGRAM)

(Voo 8V L0REY, Vpp=125V 105V)
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o
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|

LVPS -
VPP

o] tyos
Vu‘-/}_‘lﬁ__..[‘ PROGRAM PROGHAM VHRIFY .

Note : 1. Vce must be applied simultaneously or before Vee and cut off simultaneously or after Ve,

2. Removing the device frorr socket and setting the device in socket with Ver =12 5V may cause permanent
damage to the device.
The Ve supply voltage is permitted up to 14V for program operation. So the voltage over 14V should not be
applied to the Vep terminal. ‘When the switching pulse voltage is appled to the Vep terminal, the overshoot
voltage of its pulse should not be exceeded 14V

W
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 TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

ERASURE CHARACTERISTICS

The TMMZ27256AD's erasure is achieved by apply-
ing shortwave ultraviolet light which has a wave-
length of 2537A (Angstroms) to the ch p through the
transparent window.

Then integrated dose (ultraviolet light intensity [w/
cm?] x exposure time [sec.]) for erasure should
be aminimum of 15 [w-sec/cm?]

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

OPERATION INFORMATION

The TMM27256AD’s six operation modes are list-
ed in the following table. Mode selection can be

ultraviolet hight intensity is a 12000 [gxw/cm?] will
reduce the exposure ime to about 20 minutes. {In
this case, the integrated dose is 12000 [uw/cm?]
X{20x60) [sec] =15 [w-sec/cm?] .)

The TMM27256AD’s erasure begins to occur
when exposed to ligh: with wavelength shorter than
4000A. The sunlight and the flourescent lamps will
include 3000~4000A wavelength components.
Therefore when used under such lighting for
extended periods of time, the opaque seals-Toshiba
EPROM Protect Seal AC901-are available.

achieved by applying TTL level signal to all inputs.

[~ PINNAMESINUMBER)| CE | OE Vep Vee O0~07 POWER
MODE T (20) | (22) i (28: (11~13, 15~19)
" | Read T Data Out Active
Read ODfEFéTIOﬂ Output Deselect * H 5V Y% High Impedance Active
(fa=0~70¢) Stanaby H * High Impedance Standby
Program L H Data in Actl\}e
Program O?eratxon Program Inhibit H H 12.6V 6V High Impedance Active T
fTa=25+6C) ﬁP?dgram Verify * L 1_‘D‘a7t4a Out | Active
Note H: Vi, L @ Vi, * IVV\H or Vi, -
READ MODE

The TMM27256AD has two control functions.
The chip enable (CE) controls the operation power
and should be used for device selectior .

The output enable (OE) control the output buffers,
independent of device selection.

valid at the outputs after address access time from

OUTPUT DESELECT MODE

Assuming that CE=Vin or OE=Vi4,the outputs
will be in a high impedance state.
So two or more TMM27256A0D’s can be con-

stabilizing of all’addresses.

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

Assuming that CE=ViL and all addresses are
valid, the output data is valid at the outputs after toe
from the falling edge of OE.

nected together on a common bus line.
When CE is decoded for device selection, all
deselected devices are in low power standby mode.
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

STANDBY MODE

The TMM27256AD has a low power standby
mode controlled by the CE signal.

By applying a high level 1o the CE nput, the
TMM27256AD is placed in the stancby mode which

PROGRAM MODE

Initially, when received by customers, all bits of
the TMN27256AD are in the 17 state which is
erased state.

Therefore the program operation is to introduce
"0s” data into the desired bit locators by electrically
programming.

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the cendition that the program voltage (+
12.5V) is applied to Vpp terminal, a TTL high level
CE input inhibits the TMM27256AD from being pro-
grammed.

Programming of two or more TMM27256AD' in
parallel with different data is easily accomplished.

HIGH SPEED PROGRAMMING MODE

The program time can be greetly decreased by
using this high speed programming mode. The
device is set up in the high speed programming
mode when the programming voltage (+12.5V) is
applied to the Vep terminal with Ve = 6V.

The programming is achieved by applying a single
TTL tow 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

reduce 70% of the operating current by applying TTL-
high level (Vce) and then the outputs are in a high
impedance state, independent of the OF inputs.

The TMM27256AD 1s in the programming mode
when the Vpp inputis at 12.5V and CE is at TTL-low
level under OE = V.

The TMM27256AD can be programmed any loca
ton at anytime enther individually, sequentially, or at
random.

at Vg or VL.

That is . all inputs except tor CE and OE 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 i1s 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 add tonal program pulse with width
3 umes that needed for imitial programming 1s
applied.

When programming has been completed, the
data in all addresses should be verified with Vec = Vep
=5HV.
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

HIGH SPEED PROGRAM MODE FLOW CHART

‘ START )

ADDRESS=
START ADDRESS

[

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

NG
VERIFY >
OK

NO LAST

ADDRESS? "
YES

Veo=60V
Vpp=50V

< READ ~ Na L( FAIL )
ALL BYTES .~
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TMM27256AD-15, TMM27256AD
TMM27256AD-20, FMMZ7256AD

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code
from TMM27256AD which iden-ifies its manufac-
turer ana device type.

The programming equipment may read out man-
ufacturer code and device code frorm TMM272566AD
by using this mode before program operation and
automatically set program voltage (Vpp) and algor-

1 50
200

applined to address line Ag 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 Vin. These two
codes possess an odd parity with the parity bit of

MSB (O7).

The following table shows electric signature of

ithm. TMM27256AD.
Electric signature mode is set up when 12V is
T—  PINS \ Ao o | os Os | 04 ’ 03 ’ 0 | on | 0o | HEX.
SIGNAFURE \\“\\\; (10) (19) (18) (17) ’ (16) by 1 (13 (12) (11) DATA
Manuiacture Code Vit 1 I 0 0] 1 ’ 1 [ 0 0] 0] 98
i Device Code L Ve, 0 T o | 17 o 10 0 54
- P — — Jp— [ — S S VU — |
Notes . Ag =12V+0.BV
A1-Ag, Aio-Ara, CE, OE =V,
OUTLINE DRAWINGS
Unit in mm
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1 4
.
f 1524103
3
Q FF l ] [j _J; +Q15
S S— Q25-010
I 2.54+0Q25 1.3+025
?—{ dil
Nota 1
: Q46rgi8 17.4 MAX |
Note 2
Note : 1. Each lead pitch is 2.54mm. All leads are located within O.25mm of their true longitudinal position with
respect No. 1 and No .28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in millimeters.
Note Toshiba does not assume any responsibility for Lse of any circuitry described | no circuit patent licenses are implied, and Toshiba reserves the right, at any time

without notice, to change said circuitry
CMay, 1986 Toshiba Corporation
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