
)96 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY 
ROGRAMMABLE ROM 

TMM2732D 
TMM2732D-2 -CHANNEL SILICON STACKED GATE MOS 

DESCfttPiION , 

The TMM2732D IS a 4096 word x 8 bit ultraviolet 
,ght erasable and electrically programmable read only 
nemory, For read operation, the TMM2732D's 
naxlmum access time IS 350ns/250ns, and the 
[MM2732D operates from a single 5-volt power sup
)Iy and has a low power standby mode which reduces 
he power dissipation without increasing access time. 
[he standby mode IS achieved by applying a TTL
llgh level signal to the CE Input. The maximum 
Ictlve current IS 150mA and the maXlmllm standby 
:urrent IS 25mAl35mA 

, Single 5-volt power supply 
, Fast access time 

TMM2732D 350ns 
TMM2732D-2 250n$ 

, Power diSSipation 
150mA (Max.) (Active) 
25mA (Max.) (Standby TMM2732D) 
35mA (Max.) (Standby TMM2732D-2) 

• Low power standby mode CE 

PJII~crlON 

Ao -- All Address Inputs 

0.-0, Data Outputs (Inputs) 

CE Chip Enable Input 

OENpp Output Enable I nput/Program Power 

Vcc Power (+5V) 

GND Ground 

For program operation, the programming IS achiev
ed by applYing a 50ms active TTL low program pulse 
to the CE Input, ancldt is pOSSible to program sequen
tlally, individually, or at random. 

The TMM2732D IS fabr Icated With the N-channel 
Silicon double layer gate MOS technology and IS 
packaged In a standard 24 pin dual In line cerdlp 
package, 

• Output buffer control OE 
• Fully Static operation 
• Programs with one 50ms pulse 
• Single location programming 
• Total programming time about 200 seconds 
• Three state outputs 
• Inputs and Outputs 

Directly TTL compatible 
• Pin compatible with 12732 and ROM-TMMi332P 
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SYMBOL ITEM RATING UNIT 

Vee Vee Supply Voltage -0.3-7.0 V 

OENpp Program Supply Voltage -0.3-26.5 V 

VIN Input Voltage -03-7.0 V 

VOUT Output Voltage -03-70 V 

Po Power Dissipation 1.6 W 

TSOLOER Soldering Temperature Time 260 . 10 °C . sec 

TSTRG Storage Temperature -65-125 ·C 

TOPR Operating Temperature 0-70 ·C 

READ OPERATION 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Vee Vee Supply Voltage 475 5.0 5.25 V 

VIH Input High Voltage 2.0 - Vee + 1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

(Ta = 0 -70·C. Vee = 5V f 5%. unless otherwise noted) 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT I 

IlL Input Load Current VIN = 0 - 5.25V - - ±10 jJ.A 

ILO Output Leakage Current VOUT = 0.4 - 525V - - flO jJ.A 

icc. Vee Current (Standby) CE = VIH 
I TMM2732D - - 25 

I TMM2732D-2 35 
rnA 

- -
lee. Vee Current (Active) CE = VIL - - 150 rnA 

VOL Output Low Voltage IOL -2.1mA - - 0.4 V 

VOH Output High Vo ltage IOH - --4OOjJ.A 2.4 - - V 
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(Ta = 0 -70·C, Vee = 5V ± 5%, unless otherwise noted) 

SYMBOL PARAMETER CONDITIONS 
TMM2732D 

MIN. 

lAcc Address Access Time CE = OE = Vil -
tCE CE to Output Valid OE = V,l -
toE OE to Output Valid CE - V,l -
tOF1 CE to Output In Hlgh-Z OE = V,l , CE = V,H 0 

tOF2 OE to Output In Hlgh·Z CE = V'l, OE - V,H 0 

tOH Output Data Hold Time CE - OE = V,l 0 

Output Load 
Input Pulse Rise and Fall Times 
I nput Pulse Levels 

!TTL Gate and CL (l00pF) 
:::;; 20 ns 
O.S - 2.2V 

Timing Measurement Reference Level _ .. 
• (Ta = 25·C, f = lMHz) 

SYMBOL PARAMETER 

C,NI Input Capacitance Except OENpp 

C,N2 Input Capacitance (ITENpp) 

COUT Output Capacitance 

Inputs 1 V and 2V 
Outputs a SV and 2V 

CONDITIONS 

Y,N =OV 

Y,N =OV 

VOUT -OV 

* This parameger IS penodlcally sampled and IS not 100% tested 

°0 ..... °7 
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MAX. 

350 

350 

120 

100 

100 

-

MIN 

-
-

TMM2732D-2 

MIN. MAX. 
UNIT 

- 250 ns 

- 250 ns 

- 100 ns 

0 90 ns 

0 90 ns 

0 - ns 

TYP. MAX. UNIT 

- 6 pF 

- 20 pF 

12 pF 

I 
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PROGRAM OPERATION 

;O».:.~~~T_~"'· 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL I nput low Voltage 

Vee Vee Supply Voltage 

Vpp Program Input Voltage 

SYMBOL PARAMETER 

III Input Current 

VOH Output High Voltage 

VOL Output Low Voltage 

ICC Vee Supply Current 

Ipp Vpp Supply Current 

SYMBOL PARAMETER 

tAS Address Set Up Time 

tOES OE Set Up Time 

tos Oata Set Up Time 

(lltAH Address Hold Time 

tOEH OE Hold Time 

tOH Oata Hold Time 

tOF CE to Output In Hlgh·Z 

teE CE to Output Valid 

tpw Program Pulse Width 

tpRT Vpp Pulse Rise Time 

tVR Vpp Recovery Time 

Note (1) tAH (Program Operation 1) = Op.s min. 
tAH (Program Operation 2) = 2p.s min. 
Refer to Tlmlng,Waveforms 

• Input Pulse Rise and Fall Times 

• I nput Pulse Levels 
• Tlmlng'Measurement Reference Level 

MIN TYP. MAX. 

20 - Vee + 1.0 

-03 - 08 

475 50 5.25 

24 25 26 

(Ta = 25± 5°C. Vee = 5V ± 5%, Vpp = 25V ±IV) 

CONOITIONS MIN TYP. 

VIN =0-525V - -
IOH =-400p.A 24 -
IOL =2.1mA - -

! - - -
CE = VIL, OE = Vpp - -

(Ta=25±5°C. Vee = 5V±5%, Vpp = 25V± IV) 

Inputs 
Outputs 

MIN. 

2 

2 

2 

0 

2 

2 

-
-
45 

50 

2 

;;; 20ns 
O.8V- 2.2V 
lV&2V 
O.8V & 2.0V 
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TYP. MAX. 

- -
- -
- -
- -
- -
- -
- 100 

- 350 

50 55 

- -
- -

UNIT 

V 

V 

V 

V 

MAX. UNIT 

±10 p.A 

- V 

0.4 V 

150 mA 

30 mA 

UNIT 

p.s 

p.s 

p.s 

p.s 

p.s 

p.s 

ns 

ns 
ms 

ns 

p.s 



.1.fl_II.. (PROGRAM OPERATION) 

Program Operation 1. 

PROGRAM MODE PROGRAM 

OE/Vpp 

00""07 

Program Operation 2. (OENpp· Vpp) 

VERIFY MODE 

DATA OUT 
(ADDRESS N) 

ADDRESS N 

DATA IN (ADDRESS N) 

Nota 1. Vee mUlt ba applied slmultaneou.ly or before Vpp and cut off simultaneously or after Vpp 
2. Sometimes removing the device from lockat and .etting the devIce In locket under the condition Vpp "" 25V ± 1 V may cause parmanent 

damage to the device, 
3, The Vpp supply voltage II permitted up to 26V for program opftratlon. 10 the voltage ovar 26V should not ba applied to the Vpp Input. 

When the switching pul .. voltage 'I applied to the Vpp tnpU[, the Qva,-shoot voltage of It I pulse should bot be exceeded 26V 

The TMM2732D's erasure IS achieved by applYing 
shortwave ultraviolet light which has a wavelength of 
2537 A (Angstroms) to the chip through the trans· 
parent Window. Then Integrated does (ultraViolet 
light Intensity [w/cm'] 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 lcm from 
the lamp surface, the erasure Will be achieved Within 
60 minutes. 

And uSing commerCial lamps whose ultraviolet 
light Intenslsty is a 12000 [!,w/cm2] Will reduce the 
exposure time to about 20 minutes (I n thiS case, the 
Integrated does IS 12000 [!'w/cm'] x (20 x 60) 
[sec] '" 15 [w. sec/cm] ) 

The TMM2732D's erasure begins to occur when 
exposed to light With wavelength shorter than 4000A 
The sunlight and the fluorescent lamps will mclude 
3000 - 4000A wavelength components. Therefore 
when used under such IIghtmg for extended periods 
of time, the opaque seals· Toshiba EPROM Protect 
Seal AC901 . are available 
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The TMM2732D's SIX operation modes are listed In 
the following table. Mode selection can be achieved 
by applYing TTL level signal to all inputs except for 
OE/Vpp In the read operation mode, a single 5·volt 

~.) -
(18) 

MODE 
CE 

READ READ VIL 
OPERATION OUTPUT DESE LECT . 

ITa = 0 _70°C) STANDBY VIH 
PROGRAM PROGRAM VIL 

OPERATION PROGRAM VERIFY VIL 
ITa = 25 ± 5°C) PROGRAM INHIBIT VIH 

READ MODE 

The TMM2732D has two control functions. Chip 
Enable (CE) controls the operation power and should 
be used for device selection. Output Enable (OE) 
controls the output buffers, Independent of device 
selection 

Assuming that CE = OE = VIL, the output data IS 
valid at the outputs after address access time (350ns/ 

OUTPUT DESELECT MODE 

Assuming that OE = VIH, the outputs Will be in a 
high Impedance state. So two or more TMM2732D's 
can be connected together on a common bus line. 

STANDBY MODE 

The TMM2732D has a low power standby mode 
controlled by CE signal. By applYing a TTL high 
level signal to the CE Input, the TMM2732D IS placed 
In the standby mode which reduce the operating cur-

• 
power supply is reqUi red and the levels required for 
all inputs are TTL. 

In the program operation mode the OE/Vpp IS 
pu Ised from a TT L level to 25V. 

GENpp (20) Vcc 124) 0 0 - 0, (9·11,13·17) 

VIL +5V DATA OUTPUT 
VIH +5V HIGH IMPEDANCE . +5V HIGH IMPEDANCE 

Vpp +5V DATA INPUT 

VIL +5V DATA OUTPUT 
Vpp +5V HIGH IMPEDANCE 

250ns max,) from stabilizing of the addresses. 
The CE to output valid (tCE) Isequal to the address 

access time 
Assuming that CE = VIL and address are stable, the 

output data IS valid at the outputs after toE (120ns/ 
lOOns max) from the failing edge of OE, 

When CE IS decoded for device selection, all deselect

ed devices are In low power standby mode. 

rent from l50mA to 25mA/35mA, and then the out
puts are In a high Impedance state, independent of 
the OE input. 
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PROGRAM MOM 

" , 
", :'1', 

Initially, when received by customers, all bits of 
the TMM2732D are in the '1' state which IS erased 
state. Therefore the program operation is to intro
duce 'Os' data Into the desired bit locations by electri
cally programming. The TMM2732D IS set up in the 
program operation mode when applied the program 
input voltage (+25V) to the OE/Vpp input under 
CE = VIH. 

Then programming is achieved by applying a 50ms 
active low TTL program pulse to the CE input after 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is 
correctly programmed on the programmed bits. The 
verify is accomplished with Ol:/Vpp and CE at VIL. 

PROGRAM INHIBIT MODE 

Under the condition that the program input volt
age (+25V) is applied to the Ot:/Vpp Input, a TTL 
high level CE input inhibits the TMM2732D from 
being programmed. 

OUTLINE DRAW1NGS 

I 327~:: I 
2423 22 21 20"'817 1815 14 ~ I 

...... -+----+] 
1 2 3 4 5 8 7 8 It 101112 

~ . , . .::, 

the addresses and data are stable. ThiS program pulse 
should be a single pulse with 50ms pulse width per 
address word, and its maximum value is 55mS. The I ' 

levels required for the address and data inputs are 
TTL. The TMM2732D can be programmed at any 
time individually, sequentially, or at random. The 
TMM2732D must not be programmed with a DC 
signal applied to the CE input 

Data should be verified after teE (350ns max.) from 
the falling edge of cr. 

Programming of two or more TMM2732D's in 
paralled with different data is easily accomplished. 
That is, all inputs except for cr are commonly con
nected, and the program pulse is applied to the CE 
Input of the desired device only and the TTL high 
level signal is appliedjl:o the other devices. 

Nate 1 each lead pitch Is 2 54mm. Alii_ads are located within 0 2t5mm of their true longitudinal pOiltlon with r"pect to No, 1 and No. 24 IIhdL 
2. This value Is m .. sured at the and of leads 
3. All dimension, ara in mllhmeters 

©Nov. 1981 Toshiba CorpOration 
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