
TOSItBA MOS MEMORY PRODUCTS 
4096 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE ROM TMM2732DI 

TMM2732DI-2 N CHANNEL SILICON STACKED GATE MOS 

DIiiSCRIPTION 

The TMM2732DI IS a 4096 word x 8 bit ultraviolet 
light erasable and electrically programmable read only 
memory For read operation, the TMM2732DI's 
maximum access time IS 350ns /250ns and the 
TMM2732DI operates from a single 5-volt power 
supply and has a low power standby mode which 
reduces the power diSSipation without increasing ac­
cess time The standby mode IS achieved by applYing 
a TTL-high level signal to the CE Input The maxI­
mum active current IS 150 mA and the maximum 
standby current is 30 mA/40 mAo 

FEATURES 

• Wide operating temperature range 
Ta = -40 - 85°C 

• Fast access time 
TMM2732DI 350 ns 
TMM2732DI-2, 250 ns 

• Power dissipation 
150 mA Max. lactive current) 
30 mA Max Istandby TMM2732DI) 
40 mA Max Istandby TMM2732DI-2) 

PIN CONNECTION A, , Vee 
A, , A. 

A, , A. 

A, , 
A, , OElVpp 

A, , Aw 

A, "" A, , 0, 

0, 9 0, 

0, 0, 

0, " 0, 

0, 

PIN NAMES 

Ao -All Address Inputs 

~O7 Data Outputs (Inputs) 

CIO Chip Enable Input 

OE I Vpp Output Enable I nput/Program Power 

Vcc Power (+5V) 

GND Ground 

For program operation, the programming IS achiev­
ed by applYing a 50 ms active TTL low program pulse 
to the CE Input, and It IS possible to program sequen­
tially, Individually, or at random 

The TMM2732D I IS fabricated with the N-channel 
silicon double layer gate MaS technology and IS 
packaged In a standard 24 pin dual In line cerdlp 
package 

• Low power standby mode CE 
• Output buffer control OE 
• Fully static operation 
• Programs with one 50 ms pulse 
• Single location programming 
• Total programming time about 200 second 
• Three state outputs 
• Inputs and outputs TTL compatible 
• Pin compatible with 12732 and ROM TMM2332P 

BLOCK DIAGRAM 
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• 
MODE SELECTION 

~ CE OE / Vpp vee Outputs 
MODE (181 (201 (241 (9 -11, 13- 171 

Read V,L V,L +5V DOUT 
Output Deselect . V,H +5V High Impedance 
Standby V,H . +5V High Impedance 
Program V,L Vpp +5V D,N 
Program Verify V,L V,L +5V DOUT 

I 
Program Inhibit V ,H Vpp +5V High Impedance 

MAXIMUM RATINGS 

SYMBOL ITEM I RATING UNIT =1 Vee Vee Supply Voltage I -03-70 V 

~IVpp Program Supply Voltage 1 -03 - 26 5 V I 
__ VIN Input Voltage 

-~ 
-03 70 V I 

~UT Output Voltage -03 -7 0 V I 
PD Power DISSipation 16 W I 

I 260 10 °c sec 
---j 

T SOLDER Soldering Temperature Time 

~ T STRG Storage Temperature 1 -65-125 °c 
TOPR Operating Temperature I -40- 85 °c 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN TYP MAX UNI1:_ 

Vee Vee Supply Voltage 475 50 525 V 

V,H Input High Voltage 22 - Vee + 1 0 V 

V,L Input Low Voltage -03 - 08 V 

D.C. and OPERATING CHARACTERISTICS 

(Ta: -40 ...... 85Q C Vee = 5V ± 5% unless otherwise noted) 
----- ~-

~L PARAMETER CONDITIONS MIN TYP MA2<_ l-..lJ.~ ._---
IlL I nput Load Current V ,N = 0 - 5.25V - - ±10 jJ.A 

l---'LO Output Leakage Current VOUT = 04- 5.25V - - +10 jJ.A 

ICC 1 
- I TMM2732DI 

1------
- - 30 

Vee Current (Standby) CE = V ,H r TMM2732DI2 
mA 

- ---=--t- 40 
lee2 Vee Current (Active) CE = VIL I - - 150 mA 

VOL Output Low Voltage IOL - 2.1mA - - 04 V 
---.::~ 

VOH Output High Voltage IOH - -400 jJ.A I 24 - - V L-~ ___ 
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A.C. CHARACTER Isncs 

Output Load 
Input Pulse Rise and Fall Times 
Input Pulse Levels 

Timing Measurement Reference Level 

1TTL Gate and CL (100 pFJ 
:;:;: 20 ns 
08- 22V 

Inputs 1 V and 2V 

Outputs a 8V and 2V 

CAPACITANCE * ITa: 25"C, f= 1MH,z) 

• 

, "Me" eAe~me co'm~ M" fm M" ± UNIT 

r~~~----L :~~;~:~~~!t;~~;~~=. t-~~:~~~o0'+--.- '. ~~~ 2;- _+-~~ -
~ [ Output Capacitance _J VOUT ~ ovT=-_. ~--=-_~_~~_ 1_ pF [ 

* ThiS parameter IS periodically sampled and IS not 100% tested 

TIMING WAVEFORMS (READl 

CE 

DE 
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PROGRAM OPERATION 

D.C. RE~D·orMAT.Jl\lO CONQIT~N8 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

Vee Vee Supply Voltage 

Vpp Program Input Voltage 

D.c. Pf:'OGRAMMJNG CHARACTERIStICS 
(Ta = 25 ± 5°C. Vee = 5V ± 5%, Vpp = 25V ± 1V) 

SYMBOL PARAMETER 

MIN 

22 
--{)3 

475 

24 

CONDITIONS 

III Input Current VIN =0-525V 

VOH Output High Voltage 10H = -400p,A 

VOL Output Low Voltage 10L =21 mA 

lee Vee Supply Current -
Ipp Vpp Supply Current CE = V IL OE = Vpp 

~.PQOG~~B" 
(Ta = 25 ± 5°C, Vee = 5V ± 5%, Vpp = 25 ± 1V) 

SYMBOL PARAMETER 

tAS Address Set Up Time 

tOES OE Set Up Time 

tos Data Set Up Time 

(1) tAH Address Hold Time 

tOEH OE Hold Time 

tOH Data Hold Time 

tOF CE to Output m Hlgh-Z 

teE CE to Output Valid 

tpw Program Pulse Width 

tPRT Vpp Pulse RISe Time 

tVR Vpp Recovery TIme 

Note (1) tAH (ProgramOperatlOn1)=0p,smm 

tAH (Program Operation 2) = 2 p,s min 

Refer to Timing Waveforms 

,Mi,tfa.-IJ ... · 
Input Pulse Rise and Fall Times 
Input Pulse Levels 

MIN 

2 

2 

2 

0 

2 

2 

-
-
45 

50 

2 

;:; 20 ns 
08- 22V 

Timing Measurement Reference Level - Inputs 1 V & 2V 
Outputs O.8V & 2 OV 
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TYP MAX UNIT 

- Vee + 10 V 

- 08 V 

5.0 525 V 

25 26 V 

MIN TYP MAX UNIT 

- - ±10 p,A 

24 - - V 

- - 04 V 

- - 150 mA 

- - 30 mA 

TYP. MAX UNIT 

- - p,s 

- - p,s 

- - p,s 

- - p,s 

- - p,s 

- - p,s 

- 100 ns 

- 350 ns 

50 55 ms 

- - ns 

- - p,s 



Program Operation 1 

PROGRAM MODE 

Program Operation 2 (OENpp = Vpp) 

ADDRESS N 

tpw 

00-0 , DATA IN (ADDRESS Nl 

tCE 

·,': . 

PROGRAM 
VERIFY MODE 

.,', 

NOTE 1. Vee must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

• 

2. Sometimes removing the devioe from socket and setting the devloe in socket under the condition 
Vpp = 25V :t 1 V may cause permanent damage to the devioe. 

3. The Vpp supply voltage is permitted up to 26V for program operation, so the voltage over 26V 
should not be applied to the Vpp input. When the switching pulse voltage is applied to the Vpp 
input, the over-shoot voltage of ItS pulse should not be exoeeded 26V. 

ERASURE CHARACTERISTICS 

The TMM2732DI's erasure is achieved by applying shortwave ultraviolet light which has a wavelength of 2537A 
(Angstroms) to the chip through the transparent window Then integrated dose (ultraviolet light Intensity 
[w/cm'] x exposure time [sec 1) for erasure should be a minimum of 15 [w sec/cm']. 

When the Toshiba sterilizing lamp G L·15 IS used and the devloe IS exposed at a d,stanoe of 1 cm from the lamp 
surface, the erasure will be achieved Within 60 minutes And uSing commercial lamps whose ultraViolet light 
intenSity IS a 12000 [jlw/cm'] will reduoe the exposure time to about 20 minutes (In thiS case, the Integrated 
dose IS 12000 [jlw/cm'] x (20 x 60) [sec] '" 15 [w sec/em'] ) 

The TMM2732DI's erasure beginS to occur when exposed to light With wavelength shorter than 4000A The 
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sunlight and the fluorescent 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 

The TMM2732DI'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 OENpp In the read operation mode, a signal 5-volt power 
supply I~ required and the levels required for all Inputs are TTL 

In the program operation mode the OENpp IS pulsed from a TTL level to 25V 

~ MODE 
CE 1181 OENpp 1201 Vcc 1241 O. -0, 19-11,13-17) 

READ READ V,L V ,L +5V DATA OUTPUT 

OPERATION OUTPUT DESE LECT . V,H +5V HIGH IMPEDANCE 

STANDBY V,H . +5V HIGH IMPEDANCE 

PROGRAM PROGRAM V,L Vpp +5V DATA INPUT 
OPERATION PROGRAM VERIFY V,L V,L +5V DATA OUTPUT 

PROGRAM INHIBIT V,H Vpp +5V HIGH IMPEDANCE 

The TMM2732DI 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 within address access time (350 ns max.) 
after stabilIZing of the addresses. 

The CE to output valid (tCE) IS equal to the address access time 
Assuming that CE = VIL and addresses are stable, the output data IS valid at the outputs within tOE (120 ns 

max) after the falling edge of OE. 

Assuming that OE = VIH or CE = VIH, the outputs Will be In a high Impedance state So two or more 
TMM2732Dlscan be connected 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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• 
STANOIY MODI 

The TMM2732D I has a low power standby mode controlled by CE Signal By applYing a TTL high level Signal 
to the CE Input, the TMM2732D I IS placed In the standby mode which reduce the operating curr~nt from 150 mA 
to 30mA, and then the outputs are In a high Impedance state, Independent of the OE Input 

PROGRAM MODE 

Initially, when received by customers, all bits of the TMM2732DI are In the "1" state which IS erased state 
Therefore the program operation IS to Introduce "as" data Into the deSired bit locations by electncally program­
ming The TMM2732D I 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 50 ms active low TTL program pulse to the CE Input after the 
addresses and data are stable ThiS program pulse should be a Single pulse With 50 ms pulse width per address 
word, and ItS maximum value IS 55 ms The levels reqUired for the address and data Inputs are TTL The 
TMM2732D I can be programmed at any time indiVidually, sequentially, or at random The TMM2732D I must not 
be programmed With a DC Signal applied to the CE Input 

PROGRAM VERIFY MODE 

The venfy mode IS to check that the deSired data IS correctly programmed on the programmed bits The venfy 
IS accomplished With OE!Vpp and CE at V,L Data should be venf,ed Within tCE (350 ns max) after the failing 
edge of CE 

PROGRAM INHIBIT MODE 
Under the condition that the program Input voltage (+25V) IS applied to the OE!Vpp Input, a TTL high level 

CE Input inhibits the TMM2732D I from being programmed 
Programming of two or more TMM2732DI s In parallel With different data IS easily accomplished That IS, all I 

Inputs except for CE are commonly connected, and the program pulse IS applied to the CE Input of the deSired 
deVice only and the TTL high level Signal IS applied to the other deVices 
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I,' 
32.41 MAX. 

I 
t7.,% •.• I 

A 0.64 ] 
" « 
l! 1 Ei.24±0.3 
"! .. 

0215+0•16 
-0.10 

" « 
l! O.46~.~: 16.2-17.6 

" N 

Note 1 Note 2 

Note: 1. Eech lad pitch I. 2.M mm All leMls .re locatacl within 0.26 mm of thel, true longltudlnel position With 'MPect to No.1 
.ndNo.24I .... 

2. Thl. velu. Is m.sured n the end of I .. ds. 
3. All dl~MloM ere In mllllmftW •• 

Note: Tolhlbe; do. not ..... me ItfIY '.POnsibllity for u .. of eny circuitry d...:rlbed. no circuit ~ lie..,... .,.Implled. end Toehlbll NMfYel the 
right. et eny time without notice, to ct.,.. .. Id drcultt.y. 

@Oct.., 188t T.,Ib11 Corporetlon 
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