16,384 WORD X 8 BIT UV ERASABLE AND EELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY
N-CHANNEL SILICON STACKED GATE MOS

TMM27128AD-15, TMM27128AD-150
TMM27128AD 20, TMM27128AD-200

DESCRIPTION

The TMM27128AD is a 16,384 word x 8 bit ultra-
violet light erasable and electrically procgrammable
read only memory. For read operaticn, the TMM
27128AD’s access time is 160ns/200ns, and the
TMM27128AD operates from a single b-volt power
supply and has a low power standby maode which
reduces the power dissipation without increasing
access time.

The standby mode is achieved by applying a TTL-
high fevel signal to the CE input.

For program operation, the program is achieved
by using the high speed programming mode.

The TMM27128AD is fabricated with the N-
channel silicon double layer gate MOS technology.

FEATURES
, 15777[ 5 55 200 ] ® Fully static operaticn
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] GM| CE . OF [ Vee | vee Oo~07 POWER
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Qo~0, [ Outputs {Inputs) Deselect ] ,7,9 i ]
CE Chip Enable Input jlandby * H * High Imoedance | Standby
OF Output Enable Input ~ Program L L] =* | Datan B
PGM © Program Control Input Program * H * 125v] 6V High tmpedance Aot
- - - 12, e Active
Vep Program Supply Voltage Inhibit HlL|H | High Impedance
Vee Power Supply Voltage (+5V) Program N L L Data Out
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

MAXIMUM RATINGS

symBoL | ITEM - RATING ouNT ]
Vi Power Supply Voltage —0.6~7.0 v

7,\7«1;7 B B Prc;ﬂgﬂram/é'trjppv‘;/roltage -0 67:7174.6 R V77 ]

RV Input Voltage o —o0.6-70 | v |

" Vie | input/Output Voltage 06~-70 | VA
" Po | Power Dissipation 1.5 ol w

ﬁﬁTg;i[;m e S&ée?r\n&?eﬁperature - Time “ i 26010 *C-sec
- Tsrré MWSt'ériaéeFeTnpera'ture ' -65~125 | i c
Wf('w.; Operéir[r:"gﬁTemperatufe ) 0~70 ‘C B

READ OPERATION
D.C. AND A.C. RECOMMENDED OPERATING

CONDITIONS

L TMM27128A0- 150,200 |

: SYMBOL ) PARAMETER TMNI27128A13-15,/20
o Tiexrﬂii 7 Operating Temperature 0~70C 0~70C
Ve Ve Power Supply Voltage BVE5% 5V 10%
L e 1 Vop Power Supply Voltage 2.0~ Vee t06\/ | 2.0~Vee+0BY
D. C. AND OPERATING CHARACTERISTICS
\ SYMBOL | PARAMETER CONDITION i MIN [TYP. | MAX. [UNIT]
o ”hilmiput Current Vin=0~Vcc - +10 KA
I Output Leakage Current Vour=0.4 ~Vce - +10 LA
. [ —1s20 | — 30
lee Supply Current (Standby) E=Vix } 1507900 1 - - 35 mA
- ) _ —15/20 | — T 00 T
lees Supp'y. Current (Active) CE=Vu .y 570/200 e 50 mA
Vi Input High Voltage - N 2.0 Vee-1.0] v
Vit Input Low Voltage _ 0.3 — 0.8 ’\{%
C Von Output High Voltage lon= — 400 A 24 — | - v
Vol Output Low Voltage loL=2 1mA - | oa [v]
Ipp1 " Ver Current Vep=0~Vce +0.6 - o v %10 uA
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A. C. CHARACTERISTICS

TMM27128AD-15, TMM27128AD-150
TMM27128AD 20, TMM27128AD-200

TMM27128AD-15,150 TMM27128AD 20 ?OO \ i
SYMBOL PARAMETER s d UNIT |
MIN. MAX . CMING ] mAx. ‘
e | Address Access Time ’ - 150 - 200 T hs |
. | CE to Output Vand ‘T 180 — 200 | ns
7;;7 OE to Qutput Valid - - 70 R ' 70 ns
’ rt;wi PGM to VOurrput Vahd ) 70 o 7O ns
I CE to Output in High-Z N 0 60 0 Y ns |
: [P OE to Output In H<gh V4 ) 0 60 ) ) 6 66 7 Cons
i tmi;’ | rGM 10 Output n H|gh z B O ’ 60 o] 60 i ns
‘77 WI(;» Oulbut Data Hold Time - 0 0] | I nis :7
A. C. TEST CONDITIONS
® Output Load 1 TTL Gate and C.= 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, Qutputs 0.8Y and 2.0V
CAPACITANCE * (Ta=25'C, f=1MHz)
SYMBOL "~ PARAMETER CONDITION S MING YR [MAX. l UN{T
| Cn | InputCapacitance Vin= 0V B - | '
765” o Output Cdpacutanoe o \«our OV 87 1 I pF ‘

* This parameter is periodically sampled is not 100% tested.

TIMING WAVEFORMS (READ)

Ap~ALs >< K
tew toH
= AN WA
| "OB tpF1
- N\ \i Y 77777
t.__jf'f”'{_ﬁ SDF2
- /4 AT
e oACC tDF3
O~ 07 ey 7 %mt DATA OUTPUTS t@}.ﬂﬂ.&.
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

HIGH SPEED PROGRAM OPERATION
D. C. RECOMMENDED OPEFlATING CONDITIONS

| svweoL [ AR , oS G N S A
| ﬁV’w, 4 |ﬂpUT H'Qhﬂljgg?/m’iw 77777 - 20 Ji o Veerro v
[ 'np}i_{ow Voitage S L S .98 [ Vo]
Yoo Vuc Power Supply Voliage T T 6-75J7L 60 T\ Te2s [ v T
| Ve 7T o 120 | 1256 | 130 Vo

D C. AND OPERATING CI-IAH A(,TERISTICS (Ta=2b%x5C, Vec =6V+0.26V, Ve — 12.5V+0 BV)

— TEST coNbTﬂq o f:;ﬂ@}NITYE#MA& Jr' UNIT \
}

[ o "r InputCurrem - [ meo-vee e I EWL WA ,,‘
p Vow Output H\gh Voltage IoH = —400uA L 2.4 - F V

[ Vol W\»Out ut Low Voltage T loL=2 . 1mA b <~> k A

} ,,’f, ,,,‘ \7/"(,(? upply Current + — = [ l ZOT mA
(_lwo | Ve Supply Cument T Tve-130v o m 150 ] mA ‘

A. C. PROGRAMMING CHARACTERISTICS  (Ta=25+5C, Vec=6V£0.26V, Vie=12 6V+0 5V

lsymeoL | PARAMETER TESTCONDITION —  [MIN.[Tvp [Max | UNIT
T s | Address Setup Time — [ 2 =] = u 71
{ Tt JTA&E?;ASS Hold Time \ — P ] s
| tees { CE Setup Time - 2 | = [ — | as ]
| teen | CE Hold Time ' e ENs } B
[:” ) Data Setup Time — ' o ! 2 I S 14 T »72131
i }fﬁf h)ata Hold Time — - 2 j; ’ | ms 7
r tvs \7;’P Setup Time — N 2 us
tw Initial Program Pulse Width — 095/ 1.0 [1.05] ms |
torw  Additonal Program Pulse Width Note 1 285 3.0 178.75] ms
Fwipm i Program pulse Rise Time — 5 — - nsiiﬁ
) T | Program Pulwse Fall Time — - 5 — =1 r;S i
i t;g OF to Output Valid — 7;7 ) - E — 100 ns :
L _tor2 OF to Output in High-Z CE=Wa #7;; L e Q‘Q! s
A. C. TEST CONDITIONS
® Output Load © 1 TTL Gate and C. (100pF)
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels ©0.45V 10 2.4y
® Timing Measurement Reference Level > Input 0.8V and 2.0V, Output 0.8V and 2.0V

Note 1: tgpw depends on the program pulse width which is required in the initial program.
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

TIMING WAVEFORMS (READ)

ﬂ/( g
ADDRESH S §<
X y

tas tan
s | - - |
y 4
tcrs LCEH
o® \
— -
LoRE
\ s —
] DIN Dour . N
04~ 0s  UNKNOWN >___< STABLE >___< vaLID DIN  STARLE >
tpg tpu J tprz tpg TpH
-
PGM 1 \ /
LppT .____( LPRT : =+
2 t
= L _tom |

tvg
FPROGRAM
PROGFAM VERIFY PROGRAM
INITIAL FROGZRAM ADDITIONAL PROGRAM

S

Note : 1. Vcc must be applied simuitanzously or before Vee and cut off simultaneously or after Vee.
2. Removing the device from socket and setting the device in socket with Vee=12 5V may cause permanent
damage to the device.
3. The Ver supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be
applied to the Vpe terminal.
When the switching pulse voltage is applied to the Vep terminal, the overshoot voltage of its pulse should not
be exceeded 14V.
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TMM27128AD-15, TMM27128AD-150
TMM27128AD 20, TMM27128AD-200

ERASURE CHARACTERISTICS

The TMM27128AD’s erasure is achieved by apply-
Ing shortwave ultraviolet light which has a wave-
length of 2637A (Angstroms) to the chip through the
transparent window .

Then integrated does (Ultraviolet light intensity
[W/em?] X exposure time 1sec.]) for erasure
should be a minimum of 15 [W. sec/cm?]

When the Toshiba sterilizing lamp GL-15 is used
and the device is exposed at a distance of Tem from
the lamp surface, the erasure will be achieved within
60 minutes.

And uging commercial lamps whose ultraviolet

OPERATION INFORMATION

The TMM27128AD’s six operation modes are
listed in the following table.

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

lightintensity is a 12000 [zw/cm?] will reduce the

exposure time to asout 20 minutes. (In this case, the

integrated does 15 12000 [pw/cm?] x (20X 60)
[sec! =15 [w-sec/cm?] )

The TMM27128AD’s erasure begins to occur when
exposed to light with wavelength shorter than 40004 .
The sunlight and the fluorescent lamps will include
3000 ~ 4000A wavelength components. Therefore
when used under such lighting for extended periods
of time, the opeque seals-Toshiba EPROM Protect
Seal AC901-are aveilable.

In the read operation mode, a single bV power
supply 1s required and the levels required for all
Inputs are TTL.

T PIN NAMES (NUMBER] | PGM| CE Ver | Ve 0c~07 POWER
MODE CTre— @7 (20) (1 (28) {(11~13, 156~19}
READ | Read Hl L ¢ “ata Out Active
OPERATICN Output Deselect * H 5V bV High Impedance | Active .
Ta=0~70°C) Standby H * High Impedance Standby
) } Program L L * Data In Active 1
PROGRAM - =
. * H * High Impedance Active
OPERATION Program Inhibit 12.5V [51% -
(Ta=25+6C) H L H High Impedance Active
a=25+5 — —- :
’ Program Vernfy H L L Data Out Active

Note H : Vi, L : Vi, % : Vi or Va

READ MODE
The TMM271.Z§8_AD has three control functions.

The chip enable (CE) controls the operation power
and should be used for device selection.

The output enable (OF) and the program control
(PGM) control the output buffers, independent of
device selection. ) -

Assuming that CE=0E=ViL and PGM =Viu, the
output data is valid at the output after address access
time from stabilizing of all addresses.

OUTPUT DESELECT MODE

Assuming that CE=Vin or OE=Vii1, the outputs
will be in a high impedance state.
So two or more TMM27128AD can be connected

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

Assuming that CE=ViL, PGM=Vi4 and all ad-
dresses are valid, the output data is valid at the
ourputs after tog from the falling edge of OE.

And assuming that CE=OFE =V and all addresses
are valid, the output data is valid at the outputs after
teom from the rising edge of PGM .

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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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20. TMM27128AD-200

STANDBY MODE

The TMM27128AD has a low powear standby mode
controlled by the CE signal.

By applying a TTL high level ta the CE input, the
TMM27128AD is placed in the standby mode which

PROGRAM MODE

Imitially, when received by customers, all bits of
the TMM27128AD are in the " 1" state which iserased
state.

Therefore the program operation is te introduce
"O’s” data into the desired bit locations by electrically

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.5V) is applied to Vep'terminal, a high level CE or
PGM input inhibits the TMM27128AD from being
programmed .

Programming of two or mare TMM27128AD’s in
parallel with different data s easily accomplished.

HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using this high speed programming mode. The
device is set up In the high speed programming
mode when the programming voltage ( +1 2.5V) is
appled to the Vep terminal with Ve =6V and PGM =
ViH.

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

If the programmed data is not correct, another
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reduce 70% of operating current and then the out-
puts are in a high impedance state, independent of
the OE and the PGM inputs.

programming.
The levels required for all inputs are TTL.
The TMM27128 AD can be programmed any loca-
tion at anytime — either individually, sequentally,
or at random.

The verify is accomplished with OF ard CE at Vi
and PGM at V.

That is, all inputs except for CE or PGM may be
commonly connected, and a TTL low level program
pulse is applied to ~he CE and PGM of the desired
device only and TTL high level signal is applied to the
other devices.

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

After correctly programming the selected
address, one additional program pulse with pulse
width 3 times tha: needed for programming is
appled.

When programming has been completed, the
gata in all addresses should be verified with Vee = Vep
=bV.



TMM27128AD-15, TMM27128AD-1 50
TMM27128AD-20, TMM27128AD-200

HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS=
START ADDEESS

YES

— VERIFY

NEXT A

ADDRESE

5=

DDRESS

OVERFROGRAM 3X PULSES OF Imsec
OR ONE PULSE OF 3X msec DURATION

NO LAST

ADDRESS 2 >

YES

Veg=50V
Vpp=50V

READ
ALL BYTES
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code
from TMM27128AD which identifies its manufac-
turer and device type.

The programming equipment may read out man-
ufacturer code and device code from TMM27128AD
by using this mode before program operation and
automatically set program voltage (Vp») and algor-
ithm.

Electric signature mode is set up when 12V is

applied to address line A2 and the rest of address
lines is set to V_ in read operation. Data output in
this conditions in manufacturer code. Device code is
identified when address AO is set to ViH. These two
codes possess an odd parity with the parity bit of
MSB (07).

The following table shows electric signature of
TMM27128AD.

— pPns| A | 0. o 0, o, | o, o o, ' o, T hHEx |
SIGNATURE ™—___ | (10) | 119) 18 (17) (16) 115) as) | 12 (a1 1 DATA |
" Manufacture Code wi |17 o o 1 1 0 0 o | o8 |
" Device Code T 1] o 1 0 0 R D3|

A9 12V+0.BV
Al ~A8, A10~A13 . CE, OF =Vy
PGM: - Vi

Notes
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