TOSHIBA MOS MEMORY PRODUCTS

16,384 WORD X 8 BIT UV ERASABLE AND ELECTRICALLY TMM271 28AD"1 5 ™ M271 28AD_1 50

PROGRAMMABLE READ ONLY MEMORY
N-CHANNEL SILICON STACKED GATE MOS

TMM27128AD 20, TMM27128AD-200

DESCRIPTION

The TMM27128AD is a 16,384 word x 8 bit ultra-
violet light erasable and electrically programmable
read only memory. For read operation, the T™MM
27128AD’s access time is 1560ns/200ns, and the
TMM27128AD operates from a single 6-volt power
supply and has a low power standby mode which
reduces the power dissipation without increasing
access time.

FEATURES

| -15 | -20 -150 | —200
| Ve , BV+5% V< 10%
| tacc 150ns | 200ns | 180ns | 200ns
| leca ‘ 100mA 120mA
e ! 30mA 35mA

{
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The standby mode is achieved by applying a TTL-
high level 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 ayer gate MOS technolgy.

@ Fully static operation

® High speed programming mode

® Single location programming

® Three state outputs

® Inputs and outputs TTL compatible
® Pin compatible with i27128A
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MODE SELECTION

PIN JPGMI CE | OE | Vep | Ve Qo0~07 POWER
MODE ™ 27)[(20)1(22)] (1) 1(28)] (11~13, 16~19)
PIN NAMES Read HiL]tL Data Out
Ao~A Addr Input: Output Actve
~ n
o~ AIs ess Inputs * * H | 5V | 8V | High Impedance
Oo0~07 Outputs {Inputs) Deselect
CE Chip Enable Input Standby * | H | * High Impedance | Standby
[e]d Output Enable Input Program L| L o=* Data In
PGM P trol | t Program * | H | * High Impedan
rogram Control inpu g 1257 6V ig p ce Active
Vpp Program Supply Voitage inhibit H L | H High Impedance
ly Vol Program
Vee Vce Supply Voltage (+5V) 9 L L Data Out
GND Ground Verify
Note * : Hor L
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

MAXIMUM RATINGS

,‘SYMBOL ITEM RATING UNIT
Vee Vee Power Supply Voltage -0.6~7.0 vV
Vep | Program Supply Voltage —-0.6~14.0 \
"~ Va___| Input Voltage ~0.6~7.0 v
Vour | Output Voltage ~0.6~7.0 v
Po " Power Dissipation 1.5 W
%‘Tsomm Soldering Temperature « Time 260+ 10 “C.sec
| Tsmac Storage Temperature | -65~125 °C
i Torr Operating Temperature 0~70 C

READ OPERATION

D. C. RECOMMENDED OPERATING CONDITIONS

h SYMBOL E PARAMETER l TMM27128AD-15/20 TMM27128AD-1 50/20(5
i Ta Operating Temperature 0~70°C 0~70C

i Vee Vee Power Supply Voltage 5V =+ 5% 5V+10%

( Vep Vep Power Supply Voltage 2.0~Vccx0.6V 2.0~Vec+0.6V

D. C. AND OPERATING CHARACTERISTICS

SYMBOL | PARAMETER CONDITION MIN. | TYP. | MAX. [UNIT
I Input Current Vin=0~Vcc — — +10 uA
Lo Output Leakage Current Vour=0.4~Vcc — — +10 uA
lcct Supply Current (Standby) CE=Vin —15/20 — - 30 mA

—-150/200 | — — 35

— -15/20 - - 100
lce2 Supply. Current (Active) CE=Vu ~150/200 | — — 120 mA
Vin Input High Voltage - 2.0 — |Vect+1.0, V
Vi Input Low Voltage — -0.3| — 0.8 v
Von Output High Voltage lon= —400uA 2.4\ — \
Vou Output Low Voltage loo=2.1TmA — — 0.4 V.
Ipp1 Vee Current Vep=0~Vcc+0.6 — — +10 uA




TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128A0-200

A. C. CHARACTERISTICS

SYMBOL PARAMETER »f—MYNI—ﬁ—m~—#*«W——ﬁW~—A UNIT |
— —— S — ,,__;l AP SR AAL*,447<J_/N’A R 4}
tacc Address Access Time ' - 150 | o ‘777200 Coons
tet “TCE to Output Vald ; - i 150 ! - ‘ 200 i ns
e — 7'7———%147—7f7/—“14%(*7>f77k/—'i -
tor . OF to Output Vahd | -— ) 70 : — | 70 I ns
— s T T —“+— _
PGM PGM to OUIDUI Valid ) — | 70 | 70 ns |
e tvate . o T T e
108 CE to Output in High-Z : 0] | 60 ! 0 I 60 I ns
o CEoOuwputnMghZ LS T — ]
ot OE to Output In. High-Z o 0 60 i _B | QO Lons
trs | PGM to Output in High-Z ! 0 : 60 ‘ 0 : 60 .ons
s P [ U A’di——_f,* L
! toH I Qutput Data Hold Time ; 0 : = 0 i _ s |
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 10 2.4V
® T'ming Measurement Reference Level - Inputs 0.8V and 2 QV, Outputs 0.8V and 2.0V

CAPACITANCE * (Ta=25C. f=1MHz)

SYMBOL PARAMETER

Cin Input Capacitance

Output Capacitance Vour=0V

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

CONDITION

TIMING WAVEFORMS (READ)

Ag~ A3 4}(

~ 7 | S SR
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

HIGH SPEED PROGRAM OPERATION

D. C. RECOMMENDED OPERATING CONDITIONS

~ SYMBOL PARAMETER MIN. TYP MAX. ,  UNIT |
Vi Input High Voltage 2.0 - Vet 1.0 v |
Vi Input Low Voltage -0.3 08 | v j
Vee - Vce Power Supply Voltage 5.75 6‘5 6.25 \ .
Vee | Ves Power Supply Voltage 12.0 12. 13.0 v
D. C. and OPERATING CHARACTERISTICS (Ta=25+5C, Vec=6V+0.25V, Vee=12.5V+0 5V)
{ SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |MAX.| UNIT :
L Input Current Vin=0~Vce — | — [+10] uA
Vo Output High Voltage lon= —400uA 2.4 — — Voo
Vo. | Outpu Low Voltage lou=2.1mA -1 - loa v
lcc | Vec Supply Current L - - | = [120] ma
Ipp2 Vep Supply Current | Vep=13.0V - — 50 mA
Vio | A9 Auto Select Voltage P - 11.5/12.0/12.5| V
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5C, Vec=6V+0.25V, Vepr=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. [ TYP. [MAX.] UNIT |
tas Address Setup Time — 2 - — «s
AH Address Hold Time — 2 - — uS
tees CE Setup Time _ 2 — — s
teem CE Hold Time — 2 — - us
| tos Data Setup Time - 2 — — S
i ow Data Hold Time _ 5 — — P
tvs Vep Setup Time — 2 - — us
tew Program Pulse Width - 0.95 1.0 {1.05 ms
topw Additional Program Pulse Width Note 1 2.85 3 [78.75 ms
teat Program pulse Rise Time — 5 — — ns
tpFT Program Pulse Fall Time — 5 — — ns
toe OF to Output Valid Valid — — — | 100 ns
toF2 OE to Output is High-Z CE=Vu - — 90 ns

A. C. TEST CONDITIONS ..

@ Output Load

® Input Puise Rise and Fall Times

® Input Pulse Levels

® Timing Measurement Reference Level

;1 TTL Gate and C. (100pF)
: 10ns Max.

© 0.45V 10 2.4V
: Input 0.8V and 2.0V, Output 0.8V and 2.0V
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128AD-200

TIMING WAVEFORMS (PROGRAM])

ADDRESSES >§ jK
k__ 7
tas LaH
\ / /
LCES LCEH
LoE
~ D B
05 ~ O UNKNOWNH STABLE >__< T DIN  STABLE h-
*ps tDH _} tDF2|, 'Ds tDH
— T
PaM \ /
tpPT UPRT
tpy! ! toPw
L TR
VPP / ‘
|
tys i
i
| F.GRAM
PROGRAM VERIFY PROGRAM
INITIAL PROCRAM ADDITIONAL PROGRAM

Note : 1. Vcc must be applied simultaneously or before Ve and cut off simultaneously or after Vee.
2. Removing the device from socket and setting the device in socket with Vep=12 .5V may cause permanent
damage to the device.
3. The Vre supply voltage is permitted up 1o 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 Ve terminal, the overshoot volitage of its pulse should not
be exceeded 14V.
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TMM27128AD-15, TMM27128AD-150
TMM27128AD-20, TMM27128A0-200

ERASURE CHARACTERISTICS

The TMM27128AD’s erasure is achieved by apply-
ing shortwave ultraviolet light which has a wave-
length of 2537A (Angstroms) through the chips trans-
parent window.

The integrated dose (ultraviolet light intensity
[W/em?] X exposure time [sec)]) 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 1cm from
the lamp surface, the erasure will be achieved within
60 minutes.

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.

And using commercial lamps whose ultraviolet light
intensity is 12000 [uw/cm?] will reduce the exposure
time to about 20 minutes. (In this case, the integrated
dose is 12000 [uw/cm?] X (20X60) [sec] 15
{w-sec/cm?] )

The TMM27128AD’s erasure begins to occur when
exposed to light with wavelength shorter than 4000A.
Sunlight and flourescent lamps include 3000~4000A
wavelength components. Therefore when used under
such lighting for extended periods of time, opaque
seals-Toshiba EPROM Protect Seal AC901-are avail-
able

In the read operation mode, a single 5\ power
supply 1s required and the levels requirec for all
inputs are TTL.

1
1

Note H : Vin, L: Vi, % : Vik or Vi

READ MODE

The TMM27128AD 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=OE=ViL and PGM =V, the
output data is valid at the output after address access
time from stabilizzng of all addresses.

OUTPUT DESELECT MODE

Assuming that CE=V|H or OE=V|H, the outputs will
be in high impedance state.
Thus, two or more TMM27128AD’s can be connected

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

Assuming that CE=Vy, PGM=Vin and all ad-
dresses are valid, the output is valid at the outputs
after toe from the falling edge of OE.

And assuming that CE=0OE =V and all addresses
are valid, the output data is valid at the outputs after
trem 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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PIN NAMES (NUMBER) | PGM| CE | OF Vep Vee 00~07 POWER |

MODE (27) | (20) | (22) (1) (28) (11~13, 156~19) |
READ Read H L L Data Out Active
OPERATION Output Deselect * * H 5V 5V High Impedance Active
(Ta=0~70C) Standby * H * High Impedance Standby
PROGRAM Program L L * Data In Active
OPERATION Program Inhibit : ’C : 12.5V eV :iz: :23::::2: :ZI:::
(Ta=25+5C)

Program Verify H L L Data Out Active




STANDBY MODE

The TMM27128AD has a low power standby mode
conntrolied by the CE signal.

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

PROGRAM MODE

Initially, when received by customers, all bits of the
TMM27128AD are in the “1” state which is the erased
state.

The programming operation introduces “Os” data into
the desired bit locations by electrical programming.

PROGRAM VERIFY MODE

The verify mode is to check that the desired data 1s
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 jevel CE or
PGM input inhibits the TMM27128AD from being
srogrammed.

Programming of two or more TMM27128AD’s in
p.rallel 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 (+12.6V} is
applied to the Vep terminal with Vce=6V and PGM =
ViH.

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

If the progru:nmed data is not correct, another

TIr

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

reduces 70% of operating current. The outputs are in
a high impedence state, independent of the OE and
the PGM inputs.

The levels required for all inputs are TTL.

The TMM27128AD can be programmed at any
location, anytime — either individually, sequentially or
at random.

The verify 1s accomplished with OE and CE at Vit
and PGM at Vin.

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

program pulse of 1ms 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 that needed for programming is
applied.

When programming has been completed, the

data in all addresses should be verified with Vcc=Vep
=5V.

The High Speed Program Il Algorithm (shown in
figure 2, page G-5) may also be used to reduce the
programming time further.




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

HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

Vpp=125V

DATA=FF?

YES

ADDRESS= OVERFROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
oK
NO LAST
ADDRESS?

Veoe=5&0V
Vpp=50V

READ
ALL BYTE

NG
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ELECTRIC SIGNATURE MODE

Electric signature mode allows a code to be read
from the TMM27128AD which identifies its manufac-
ture and device type.

The programming equipment may read out manu-
facturer code and device code from the TMM2764AD
by using this mode before program operation and

automatically set program voltage (Vpp) and algorithm.

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

Electric signature mode is set up when 12V is
applied to address line A9 and the rest of address
lines are set to V| in read operation. Data output is
this conditions is manufacturer code. Device code is
identified when address A0 is set to V4. These two
code possess an odd parity with the parity bit of MSB
(07).

The foliowing table shows electric signature of the
TMM27128AD.

\ PINS | A, 0, o | o, | o 0, 0 0, O, | HEX |
' SIGNATURE ‘ (10) (19) (18) (17) (16) (15) (13) (12) (11) | DATA
Manufacture Code | ViL 1 0 0 1 1 0 0 0 98
Device Code L Vm 1 ! 1 0 l 1 0 0 1 | 1 . D3
Notes: A9=12V+0. bV

A1~A8, AT0O~A13,CE. DE=V.
PGM = Vin
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OUTLINE DRAWINGS

Unit in mm

3 7. 7MAX .
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Note 1 Note 2

Note : 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm 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 milimeters.

— G-36 —




