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1. EPROM/HIGH SPEED EPROM

ACCESS POWER OPERATING POWER DISSIPATION max (mW) | PIN | PACKAGE | PACKAGE
CAPACITY | PART NUMBER | ORGANIZATION| TME(ng) | SUPPLY(V) | TEMPERATURE () ACTIVE STANDBY |COUNT | D P FJ | WIDTH (nch)

TC57256AD-12 : 120 Va5 0 -; 70 158 0525 »
TC57256AD-15 150 = -40~ 85 n
TCS57256AD-120 120 ]

256K | TCorzseAD150 32608 150 svE10% o~ 16 0.5%0 2 |m 08
TC57256AD-20 200 -40 ~ 85 158 0.525 [
TCo7H2560-70 ™ | V% o= 263 0525 »
TC57H256D-85 13 5V+10% 275 0.550 [ ]

CE L s | v -40~ 85 158 0sos » |= 0s
TCS71000AD-12 120 5V45% 158 0.525 -
TCS71000AD-150 150 5V+10% 0~70 165 0.550 »
TCS71001AD-12 120 5V15% 158 0525 []
TC571001AD-150 128Kx8 150 5V+10% 165 0.550 »

TCSTHI000AD-85 s 2 1In 0s
e o | om | m | oem |
™ TCS7TH1001AD-100 100 »
TC571024D-15 150 vas% - 0~ 70 210 0525 n
TC571024D-20 200 = .40~ 85 ]
TC571024D-200 200 5V10% 220 0.550 »
TC57H1024D-85 [ ]

TC57H1024D-10 64Kx16 100 e 210 0525 © [ ] i
TC5TH1024D-100 100 SV4+10% o~ 70 220 0.550 -
TC57H1025AD-55 Ll 315 525 n
TC57H1026045 hed 5V15% 268 525 »
TCS7H1026D35 35 »
TC574000D-12 120 5V+5% 315 0525 »
TC5740000-120 120 o~70 230 0550 »
TC574000D-150 512Kx8 150 2 =

5V+10%

TCo7400004150 10 B .40~ 85 275 0550 . 06
4aM | TC574000DH-200 200 ]
TC574200D-120 120 =
TC574200D-150 256Kx16/512Kx8 150 5V+10% 0~ 70 330 0.550 490 |m
TC574200D-200 200 =

D = CERAMIC DIP, P = PLASTIC DiP, F = PLASTIC FLAT PACKAGE (SOP), J = PLASTIC SOJ



2. OTP/HIGH SPEED OTP

ACCESS POWER OPERATING POWER DISSIPATION max (W) | PIN | PACKAGE | PACKAGE
CAPACITY | PARTNUMBER | ORGANIZATION| yue ooy | SUPPLY (V) | TEMPERATURE (X) ACTVE STANDBY |COUNT [D P FJ |WIOTH gnch)
266K | TC54256AP/AF-20 32Kx8 200 5V5% -40 ~ 85 158 0525 28 =n :fs%
TCSA512AP/AF-15 150 06 @}
512K 6418 V5% -40~ 85 158 0525 28 am
TCSA512AP/AF-20 200 045 (F)
TC541000-15 150 -
0~70
TC541001-15 150 .
04
200 n
TC5410004-20 50~85
TC5410014-20 128Kx8 200 sV45% 158 0.525 28 =
M TC541000P/F-15 150 0~ mn
TC541001P/F-15 150 am 0.6(F)
TCS41000P/F-20 200 LR 0525 (F)
-40 ~ 85
TC541001P/F-20 200 nae
TC54H1024P/F-85 85 an 0.6 (P}
64Kx16 5Vi5% 0~ 70 210 0525 %0 0525
TC54H1024P/F-10 100 am .525 (F)
TC544000P/F-12 120 V5% 315 0.525 »2 == 06 @)
4M  |TCS544000P/F-120 512Kx8 0~ 70 nw 0525 (F)
120 5V+10% 300 0550 32
TC544000P/F-150 [ N ]

D = CERAMIC DiP, P = PLASTIC DIP, F = PLASTIC FLAT PACKAGE (SOP), J = PLASTIC SOJ



3. MROM/HIGH SPEED MROM

ACCESS POWER OPERATING POWER DISSIPATION max (W) | PIN | PACKAGE | PACKAGE
CAPACTTY | PARTNUMBER | ORGANIZATION! e o | suppLy vy | TEMPERATURE () CTVE STANDSY |COUNT | D P FJ | WIDTH ginch)
TC531000CP/CF-12 120 220 s 06 (P)
TCs31000CPICF 150 193 as 0525 ()
12858 5V+10% -40~ 70 28
TCS31001CP/CF-12 120 220 an
™ 0.11
TCS31001CP/CF 150 193 s
TC531024P/F-12 120 5V+5% 220 e
64Kx16 0o~7 40
TCS31024P/F-15 150 5V+10% 198 -
TCS34000P/F 200 5vas% -40~ 70 =e 06()
165
TCS34000P/F 512K:8 250 -40~ 85 32 s 0525 @
M o1
TCS34000AP/AF 150 5V+10% 220 am
0~
TC534200P/F 256Kx16/512K:8| 150 75 40 LR
~ a2p 06 (P)
8M | TCS38200P/F S12616/1MB | 200 SVH10% 0~70 rs 0.55 w | " 0sm
16M | TCS316200P/F IMdeme | 200 VH10% 0~7 275 055 2 | an 06
- “aF 05

D = CERAMIC DIP, P = PLASTIC DIP, F = PLASTIC FLAT PACKAGE (SOP), J = PLASTIC SOJ




4. FLASH E2PROM

ACCESS POWER OPERATING POWER DISSIPATION max (mW) | PIN | PACKAGE | PACKAGE
CAPACITY | PARTNUMBER | ORGANZATION| 1y (ng) | suPPLY(v) | TEMPERATURE () | ACTVE | STANDBY |[COUNT | D P FJ |WIDTH (inch)
TCS82STAP/ARITLY 170 am 06 (P
256K  |TCSBISTAP/AF-20LV| 328 200 5VH10% -10~70 165 055 % | mam oas®
TCS8257AP/AF-25LV 250 -
TCSEF1000P/F/-15 150 mmm| 050
™ 128Kx8 5v410% 0~ 70 165 055 32 . 0525 (F)
TCS8F1000P/F/J-20 200 LR 0.4 (J)

D = CERAMIC DIP, P = PLASTIC DIP, F = PLASTIC FLAT PACKAGE (SOP), J = PLASTIC SOJ
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1. EPROM

TC57256AD

TC57512AD

TC571000AD

TC571001AD

TC571024D

AM27C256 AM27C512 AM27C010 AM27C1024
MBM27C256A MBM27C512 MBM27C1001 MBM27C1000 MBM27C1024
HN27C256 HN27C101 HN27C301 HN27C1024
27C256 27C010 27C210
M5M27C256 M5M27C512A M5M27C104 M5M27C100 M5M27C102
uPD27C256A uPD27C512 uPD27C1001 uPD27C1000 uPD27C1024
M3SM27256
TMS27C256 TMS27C512 TMS27C010 TMS27C210
TC574200D
MBM27C4000/4 MBM27C4096
27C240
uPD27C4001
2. HIGH SPEED EPROM
| . v : ;
TC57H256D TC57H1000/1AD TC57H1024D TC57H1025AD TC57H1026D
| HN27C256H HN27C1024H




TC541000P
AM27C256 AM27C512 AM27C010
HN27C256FP HN27C101P HN27C101FP
27C256 27C010
M5M27C256P MSM27C256FP MSM27C512AP | MSM27CS512AFP M5M27C101P M5M27C101FP
TMS27PC256 !
; ! TC541001P TC541001F TC544000P TC544000F
e | HN27C301P HN27C301FP
M5M27C100P M5M27C100FP
. 2

4. HIGH SPEED OTP

TC54H1024P

TC54H1024F

HN27C1024HG

10



5. MASK ROM

TC531000CP

TC531000CF

TC531001CP

TC531001CF

MB831000

HN6232131P

HN62321/31F

HN62321A31AP

HN62321A/31AF

M5M231000P

uPD23C1000C

uPD23C1000G

uPD23C1001EC

MSM531000RS

LH531000

CXK381000P

TC53H1024P

MB834100

HN62404P

M5M23C400P

uPD23C1024EP

LH534000

11




5. MASK ROM

TC5316200P

TC5316200F

HN62801P HN62801F HN621601P HN621601F
M5M23C800P M5M23C800FP M5M231600P M5M231600FP
uPD23C8000C uPD23C8000G uPD23C1600C uPD23C1600G
LH538100 LH538100 LH531601 LH531601

12




6. FLASH E2PROM

TC58257AP TC58F1000P
27/28F256 28F010
48C1024

13












32,768 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC57256AD is a 32,768 word x8 bit CMOS ultraviolet light erasable and electri-

cally programmable read only memory.

PRELIMINARY

For read operation, the TC57256AD's access time

is 120ns, and the TC57256AD operates from a single 5-volt power supply and has low
power standby mode which reduces the power dissipation without increasing access time.
The standby mode is achieved by applying a TTL-high level signal to the CE input.
Advanced CMOS technology reduces the maximum active current to 30mA/8.3MHz and standby

current to 100uA.
high speed programming mode.

+ Peripheral circuit:
Memory cell :

CMOS

N-MOS

For program operation, the programming is achieved by using the

TC57256AD is fabricated with the CMOS technology
and the N-channel silicon double layer gate MOS technology.

[FEATURES]

¢ Full static operation
+ High speed programming mode

-12

-120 | -150

Vee

5V£57

5V+10%

tacc

120ns

120ns | 150ns .

+ Single 5V power supply

[PIN CONNECTION| (TOP VIEW)

* Inputs and outputs TTL compatible

* Pin compatible with ROM TC53257P, TMM23256P,
,  TMM27256AD and TC57256D

Standard 28 pin DIP cerdip package

BLOCK DIAGRAM

Vpp GND Vgg 00 01 02 03 04 05 06 07
el b P N I e A R A A R A A
alzz 27 AlL CIRCUIT ——{ OUTPUT BUFFERS
més 2cha3 CE | I T
A4 25 A8 A0 0—
AsOs 4 AS Al O 6 COLUMN | 64 COLUMN 10
as6 23[04a11 A2 " DECODER | CIRCUIT
Asgy 22[I0E prpau &
A2(s 2 :JQ%O AS g: = I }
Al Folm] A6 2
a0t 10 1507 a7 g: S ROW 512 MEMORY CELL
oo 11 1806 A O— éi —~ pEcopER [ ARRAY
011z 17[308 Aio g: g8 BR,768X 8bite
02013 6P 04 per e =

GNDL] 14 150103 A13 O~

Ale

PIN NAMES [MODE SELECTION]

A0 vAl4|Address Inputs PIN CE | OE [ VPP [Vce 00 V07 POWER

00767 Joutputs (Inpute) | [100¢ G0l @) LG8 AIv1305v19)

CE  |Chip Enable Imput ea - ata "u Active

3 Output Enable Imput Output Deselect H | 5V |5V (High Impedance —

vpp |Program Supply Standby H | * - High Impedance [Standby
Voltage Program L | H 12 5‘), 6V) Data In

Ve VCC Supply Voltage ||Program Inhibit| H H | '2) 2) |High Impedance | Active
(+5V) Program Verify | * | L [12,75V|6.25V|Data Qut

GND | Ground * Hor L 1); HIGH SPEED PROGRAM MODE I,

2): HIGH SPEED PROGRAM MODE II

A-1




TC57256AD—-12, TC57256AD—-120
TC57256AD—-150

[MAXTMUM RATINGS|

SYMBOL ITEM RATING UNIT
Vee Ve Power Supply Voltage -0.67.0 v
vep Program Supply Voltage -0.6+14.0 \
VIN Input Voltage -0.67.0 \
Vi/o Input/Output Voltage -0.6 A Vgct0.5 v
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature . Time 260 - 10 °C « sec
Ts1G Storage Temperature -65 7125 °C
ToPR Operating Temperature 0~n70 °c
D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TC57256AD-12 TC57256AD~120/150
Ta Operating Temperature 0~ 70°C 0~ 70°C
Vee Vcc Power Supply Voltage 5V+5% 5V+10%
Vpp Vpp Power Supply Voltage Vee=0.6V A Voet0.6V Vee=0.6V A Voet0.6V

D.C. AND OPERATING CHARACTERISTICS

SYMBOL PARAMETER CONDITION MIN.| TYP. MAX. UNIT
It Input Current VIN=0 ~ Ve - - £10 HA
Iro Output Leakage Current Vour=0-4 ~Vgc - - { =10 pA
Iccol CE=0V £=8.3MHz | - | - 30 oA
Tocoz Operating Current Toyr=OmA | £=1MHz - - 15

fecsy Standby Current CE=V1H - - - mA
Iees2 CE=V(c-0.2V - - 100 A
VIH Input High Voltage - 2.2 - Veet0.3 v
Vi Output Low Voltage - -0.3| =~ 0.8

Vou Output High Voltage Iog=~400uA 2.4 - -

VoL Output Low Voltage Ior=2.1mA - - 0.4 v
Ipp1 Vpp Current Vpp=Vcc=0.6 v Vect0.6f - - +10 HA

A-2




TC57256AD-12, TC57256AD-120
TC57256AD-150

A.C. CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITION 1C37236AD-120/12 | TC57256AD-150 UNIT
MIN, MAX., MIN. MAX,

tacc Address Access Time CE=0E=V1L - 120 - 150 |ns

teE CE to Output Valid OE=vL, - 120 - 150 |ns

toE OE to Output Valid CE=V11, - 60 - 70 |ms

tpF1 CE to Output in High-2Z OE=VIL 0 50 0 60 |ns

tpr2 | OF to Output in High-Z | CE=VIL 0 50 0 60 |ns

toy Output Data Hold Time €f=5E5V1L 0 - 0 - ns

A.C. TEST CONDITIONS

* Output Load : 1 TTL Gate and C;=100pF

* Input Pulse Rise and Fall Times : 1Ons Max. )

* Input Pulse Levels : 0.45V 2.4V

+ Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP,. MAX, UNIT
Cin Input Capacitance ViN=0V - 4 6 pF
Cout Output Capacitance Voyr=0V - 8 12 pF

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

TIMING WAVEFORMS

AD~Al4 ><

- N—"— Z
- x| 00000
som0r | mIoH Z — DATA OUTPUTS | §>'§£2§'E




TC57256AD-12, TC57256AD—120
TC57256AD-150

[HIGH SPEED PROGRAM MODE 1]

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP, MAX, UNIT
Vin Input High Voltage 2.2 - Vee+l.0 '

ViL Input Low Voltage -0.3 - 0.8 v
Vee Vec Power Supply Voltage 5.75| 6.0 6.25 v
Vpp Vpp Power Supply Voltage 12,0 |12.5 13.0 N

D.C. and OPERATING CHARACTERISTICS (Ta=255°C, V c=6V0.25V, Vpp=12.5V+0.5V)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
ISH Input Current Vin=0 ~Vee - - *10 uA
VoH Output High Voltage Iop=-400uA 2.4 - - v
VoL Output Low Voltage IoL=2.1mA < - - 0.4 v
Icc Vee Supply Current - - - 30 mA
Ippo Vpp Supply Current Vpp=13.0V - - 50 mA
VIip A9 Auto Select Voltage - 11,5 | 12,0 | 12.5| V

A.C. PROGRAMMING CHARACTERISTICS (Ta=25%5°C, Vcc=6V+0.25V, Vpp=12.5V:0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tCES CE Setup Time - 0 - - ns
tCEH CE Hold Time - 0 - - ns
tOES OE Setup Time - 2 - - us
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tycs Vee Setup Time - 2 - - us
tpy Initial Program Pulse Width CE=Vyy, OE=Vry | 0.95 1 1.05 ns
topw Overprogram Pulse Width Note 1 2.85 3 78.75 ms
toE OE to Output Valid CE=v1y - - 100 ns
tprp OE to Output in High-2 CE=V1y - - 90 ns

A.

Note 1:

C. TEST CONDITIONS

Output Load

Input Pulse Rise and Fall Times
Input Pulse Levels

Timing Measurement Reference Level:

2o eo oo

value X.

1 TTL Gate and Cg,(100pF)

10ns Max.
0.45Va 2,4V

Input 0.8V and 2.2V, Output 0.8V and 2.0V

The length of the overpgoram pulse may vary as a function of the counter




TC57256AD-12, TC57256AD—120
TC57256AD-150

[ HIGH SPEED PROGRAM OPERATION II |

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX., UNIT
Vin Input High Voltage 2.2 - Veetl.0 | V
VIL Input Low Voltage -0.3 - 0.8 \
Vee Vee Power Supply Voltage 6.00 | 6.25 6.50 v
Vpp Vpp Power Supply Voltage 12.50 |12.75 13.00 v

D.C. AND OPERATING CHARACTERISTICS (Ta=25%5°C, V¢¢=6.25+0.25V, Vpp=12,75%0.25V)

SYMBOL PARAMETER TEST CONDITION | MIN, TYP, MAX. UNIT
I Input Current VIN=0 ~Vee - - £10 pA
Vo Output High Voltage Iog=-400uA 2.4 - - v
VoL Output Low Voltage IoL=2.1mA - - 0.4 v
Icc Vee Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 | 12.0 | 12.5 A

A.C. PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vc=6.25:0.25V, Vpp=12.75:0.25V)

SYMBOL PARAMETER TEST CONDITION | MIN, TYP. MAX. | UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tces | CE Setup Time - 0 - - ns
tCEH CE Hold Time - 0 - - ns
tps Data Setup Time - 2 - - us
tDH Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tyes Vee Setup Time - 2 - - us
13:4%) Program Pulse Width CE=v1y, OE=Viy| 0.095| 0.1 | 0.105]| ms
toE OFE to Output Valid CE=V1y - - 100 ns
tDFP OE to Output in High-2 CE=Vy - - 90 ns

A.C. TEST CONDITIONS

+ Output Load :+ 1 TTL Gate and Cp (100pF)
+ Input Pulse Rise and Fall Time ¢ 1lOns Max.

+ Input Pulse Levels : 0.45V to 2.4V

» Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V



TC57256AD-12, TC57256AD—-120
TC57256AD-150

TIMING

HIGH SPEED PROGRAM MODE I
HIGH SPEED PROGRAM MODE II

Note 1.

WAVEFORMS  (PROGRAM)

(Vcc'6Vi’0 .25V, Vpp’lz 5V£0.5V)
(Vcc=6.25V+0.25V, Vpp=12.75V:0.25V)

AD~14
tas trw Iﬂ
i1

€, 3

EE- OFPW| 0.0’0‘0‘0.0.0‘0.0'0’0‘0‘0‘0’0'0,0‘0.0
topn QLR | Bers
ToR DEP
OF
tps CDH top

00~07 DIy STABLE ;»—-——- Doyr VALID
Vep typs

v,
ce _/// tycs

PROGRAM

PROGRAM VERIFY

Vcc must be applied simultaneously or before Vpp and cut off simultaneously

or after Vpp.

Removing the device from socket and setting the device in socket with
Vpp=12.5V (12.75V) may cause permanent damage to the device.

The Vpp supply voltage is permitted up to 14V for program operatiom.
So the voltage over 14V should not be applied to the Vpp terminal,
When the switching pulse voltage 1s applied to the Vpp terminal, the

overshoot voltage of its pulse should not be exceeded 14V,
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{ERASURE CHARACTERISTICS]

The TCB7258AD’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 537A°(Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm?] x exposure time [sec.]) for erasure should
be a minimum of 18 [w * sec/cm?]

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

And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm?] will reduce the
exposure time to about R0 minutes. (In the case, the integrated dose is 18000 [uw/em?] x (80 x 60)
[#ec] = 1B [w * sec/cm?].)

The TCB72568AD’s erasure begins to occur when exposed to light with wavelength shorter than
4000A. The sunlight and the fluorescent lamps will include 30004000A °wavelength componsents.
Thersfore when used under such lighting for extended periods of time, the opaque seals-Toshiba
EPROM Protect Seal AC901-are available.

[OPERATION INFORMATION]

The TC57256AD's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | g | o | Vep | Vec 0007 POWER
MODE (20) [ (22)] (1) 1(28) [(11 13, 15~19)
Read L L Data Out Active
[z;adool";;a;;” Output Deselect * | H | 5V |5V | High Impedance
=0 °
@ Standby H * High Impedance Standby
b o o Program L H 12 %Y)l 6%') Data In
rogr .
gram Uperation Program Inhibit H H : High Impedance Active
(Ta=25:5°C) 2)| 2)
Program Verify * L [L2.75V[6.25V] pata Out

1); HIGH SPEED PROGRAM MODE I
Note: Hj Vrm, Lj ViL, *; Vi of VIL» 3); yIH SPEED PROGRAM MODE I

[READ MODE]

The TC57256AD has two control functions. The chip enable (TE) controls the operation
power and should be used for device selection.

The output enable (_Oi) controls the output buffers, independent of device selection.

Assuming that CE=0E=VIL, the output data is valid at the outputs after address access
time from stabilizing of all addresses.

The CE to output valid (tcg) is equal to the address access time (tycc).

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

{OUTPUT DESELECT MODE]

Assuming that CE=V1y or OE=Vyy, the outputs will be in a high impedance state.
So two or more TC57256AD's can be connected together on a common bus line.

When CE is decoded for device selection, all deselected devices are in low power
standby mode.




TC57256AD—-12, TC57256AD—120
TC57256AD-150

STANDBY MODE

The TC57256AD has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC57256AD is placed in the standby
mode which reduces the operating current to 100pA by applying MOS-high level (Vgg)

and then the outputs are in a high impedance state, independent of the OFE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57256AD are in the "1"
state which is erased state.

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

The TC57256AD is in the programming mode when the Vpp input is at 12,5V and CE is
at TTL-Low under OE=Vyg.

The TC57256AD can be programmed any location at any time either individually,
sequentially, or at random.

[PROGRAM VERIFY MODE]

The verify mode is to check that desired data is correctly programmed on the
programmed bits.
The verify is accomplished with OE at Viy,.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.5V or +12,75V) is applied to Vpp
terminal, a high level CE input inhibits the TC57256AD from being programmed.
Programming of two or more TC57256AD's in parallel with different data is easily
accomplished, That is, all inputs except for TE 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 is applied to the other devices,

[HIGH SPEED PROGRAM MODE Ij

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 (+12.5V) is applied to the Vpp terminal with Vgo=6V.

The programming is achieved by applying a single TTL low level lms pulse to the

CE input after addresses and data are stable. Then the programmed data is verified
by using Program Verify Mode.

If the programmed data is not correct, another program pulse of lms is applied and
then the programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

After correctly programming the selected address, the additional program pulse

with width of 3 times more than that needed for initial programming is applied.
When programming has been completed, the data in all addresses should be verified
with Vgo=Vpp=5V.

A-8
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[HIGH SPEED PROGRAM MODE IIj

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vpo=6.25V.

The programming is achieved by applying a single TTL low level O.lms pulse the TE
input after addresses and data are stable. Then the programmed data is verified by
using Program Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and
then programmed data is verified. This should be repeated until the program operates
correctly (max. 25 times).

When programming has been completed, the data in all addresses should be verified
with Vge=Vpp=5V.
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{HIGH SPEED PROGRAM MODE 1]
FLOW CHART

ADDRESS=
START ADDRESS

VC = GV
VPP = 12,5V

1

ADDRESS = OVERPROGRAM 3X PULSES OF 1 msec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION

NG
VERIFY
OK

NO LAST
DRESS?
YES

Vee =50V
VPP =50V
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[HIGH SPEED PROGRAM MODE II]

FLOW CHART

Voo = €25+025V
VPp = 1275+025V

!

ADDRESS
= BTART ADDRESS

YES

ADDRESS
= NEXT ADDRESS

[

LAST
ADDRESS ?

Vee = SV
Vpp = &V

READ Ne

ALL BYTES

< FAIL )
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[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TC57256AD which identifies
its manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC57256AD by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address
lines are set to Vi, in read operation. Data output in this condition is manufacturer code. Device
code is identified when address AO is set to V. These two codes possess an odd parity with the
parity bit of MSB (07). The following table shows electric signature of TD57256AD.

PINS A0 07 06 05 04 03 02 01 00 HEX,
SIGNATURE (10) | (19) | (18) }-(17) | (16) | (15) | (23) | (22) | (11) | DATA
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
Device Code Vin 1 1 0 0 0 1 0 0 C4

Notes: A9=12V+0,5V
Al ~A8, Al0 vAl4, CE, OE=Vyp
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OUTLINE DRAWINGS
WDIP28-G-600

Unit : mm
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32,768 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC57256AD is a 32,768 word x 8 bit CMOS ultraviolet light erasable and electrically.

programmable read only memory.

PRELIMINARY

For read operation, the TC57256AD's access time is

150ns, and the TC57256AD operates from a single 5-volt power supply and has low power
standby mode which reduces the power dissipation without increasing access time.
The standby mode is achieved by applying a TTL-high level signal to the CE input.
Advanced CMOS technology reduces the maximum active current to 30mA/6.7MHz and standby

current

high speed programming mode.

to 100uA.

FEATURES

» Peripheral circuit:
Memory cell :

CMOS

+ Low power dissipation

Active :
Standby:
*+ Fast access time:

30mA/6.7MHz
100uA

PIN CONNECTION| (TOP VIEW)

N-MOS

TC57256AD-15
TC57256AD-20

For program operation, the programming is achieved by using the

TC57256AD is fabricated with the CMOS technology and the
N-channel silicon double layer gate MOS technology.

150ns .
200ns

Single 5V power supply

Fully static operation

High speed programming mode

Inputs and outputs TTL compatible
Pin compatible with ROM TC53257P,
TMM23256P, TMM27256AD and TC57256D
Standard 28 pin DIP cerdip package

BLOCK DIAGRAM

Vpp GND Vo

i 1

!

00 01 02 03 04 05 06 07

717909 ¢9%

vppQ1 \'/ I~ ——
azdz R OEO—5E, CE CIRCUIT | OUTPUT BUFFERS
a7d3 A13 CEC— T
ASE; v A o] 6 COI[UMN B
AS A9 Al O 841 coLum§n L0
V=13 Al ﬁgj @ [ pecopER[™ | Cracurt
Asds OE ago0— 2
a20]8 Al0 A50— & _l }
a1 CE A2 =
a0g 07 ago— 2 |9 | ROW |512] ypMoRy CELL
ool pok A9 g: u DECODER [ ARRAY
010 os ﬂ?o— g 32,768x8bi ts
oza 04 ﬁ §
GND 03 All
PIN NAMES [MODE_SELECTION]
A0~ Al4|Address Inputs PIN |CE|OE | Vpp [ VcC 00"V 07 POWER
00" 07 |Outputs (Inputs) MODE (20%22) (1) {(28)] (11~ 13,15~ 19)
CE__ |Chip Enable Input _||Read L|L Data Out Active
OE Output Enable Input ||Output Deselect| * | H 5V | 5V [High Impedance
VpP Program Supply Standby H|* High Impedance | Standby
Voltage Program L|H Data In
v Power Supply Voltage] |Program Inhibit| H | H [12.5V| 6V [High Impedance | Active
.vee (+5V) [Program Verify | * | L Data Out
GND | Ground * §or L
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(MAXIMUM RATINGS|

SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage -0.6~7.0 \
Vpp Program Supply Voltage -0.6n14.0 v
Vin Input Voltage -0.6+7.0 v
Vi/o Input/Output Voltage =0.6 a Voct+0.5 v
Pp Power Dissipation 1.5 W
T SOLDER Soldering Temperature . Time 260. 10 °C . sec
TstrG Storage Temperature -65~ 125 °c
Torr Operating Temperature -40~ 85 °c
DC RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP, MAX., UNIT
Vin Input High Voltage 2.2 - Vcct0.3
ViL Input Low Voltage -0.3 - 0.8
Vee Vece Power Supply Voltage 4.75 5.00 5.25 v
Vpp VPP Power Supply Voltage Vee-0.6 | Vee Vee+0.6
DC and OPERATING CHARACTERISTICS  (Ta=-40~85°C, Vgc=5Vi5%)
SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX, | UNIT
It Input Current Vin=0V~ Ve - - +10 pA
Iccor CE=OV f=6.7MHz| -~ - 30
Tocos Operating Current Toyp=0mA P - - To mA
Ices1 CE=Vy - - 1 mA
Tocss Standby Current ﬁ-VCC-O.ZV ~ = 100 oA
Von Output High Voltage Iog=-400uA 2.4 - -
VoL Output Low Voltage Ior=2.1mA - - 0.4
Ippa Vce Current Vpp=Vect0.6V - - +10 A
Iio0 Output Leakage Current Voyr=0.4V~ Ve - - +10 uA
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AC CHARACTERISTICS  (Ta=-40~ 85°C, Vge=5V£5%, Vpp=Vcc0.6V)

SYMBOL PARAMETER TEST CONDITION TC37256AD-1 | TC57256AD-20 UNIT
MIN. MAX. MIN. MAX.

tacc Address Access Time CE=0E=V11, - 150 - 200

tCE CE to Output Valid OE=V1L, - 150 - 200

toE OE to Output Valid CE=V1L, - 70 - 70 s

tpF1 E to Output in High-Z OE=VIL 0 60 0 60

tpF2 OE to Output in High-Z CE=V7g, 0 60 0 60

toH Output Data Hold Time CE=0E=V1L, 0 - 0 -

AC TEST CONDITIONS

* Output Load : 1 TTL Gate and Cp=100pF
* Input Pulse Rise and Fall Times : 1lOns Max.
» Input Pulse Levels ¢ 0.45Vn 2.4V

* Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

CAPACITANCE  *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. MAX, | UNIT
Cin Input Capacitance ViN=0V - 4 6 pF
Cout Output Capacitance VouT=0V - 8 12 pF

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

TIMING WAVEFORMS (READ)

A0 ~Al4 B
toH
1CE
= . l
N Jo7
] toF1
o8 tOE /
§$§§§i\ /’22222222222222222245
tace tpF2
IGH Z 3 HIGH 2
00 ~07 H DATA OUTPUTS a»-—---
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(PROGRAM OPERATION]

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VIH Input High Voltage 2,2 - Veet+l.0
viL Input Low Voltage -0.3 - 0.8
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 v
Vpp VPP Power Supply Voltage 12.0 12.5 13.0
DC and OPERATING CHARACTERISTICS  (Ta=25+5°C, Vcc=6V+0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
ILt Input Current ViN=0~ Ve - - $10 uA
Von Output High Voltage Iou=-400uA 2.4 - - v
VoL Output Low Voltage I0L=2.1mA - - 0.4 v
Icc V¢e Supply Current - - - 30 mA
Ippr Vpp Supply Current Vpp=13. 0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 12.0 | 12.5 A
AC PROGRAMMING CHARACTERISTICS  (Ta=25£5°C, Vc=6V0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP, MAX. UNIT
tAs Address Setup Time - 2 - - us
tay Address Hold Time - 2 - - us
tcEs CE Setup Time - 0 - - ns
tcen CE Hold Time - 0 - - ns
toEsS OF Setup Time - 2 - - us
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
typs VPP Setup Time - 2 - - us
tycs Vee Setup Time - 2 - - us
tpw Initial Program Pulse Width | CE=Vyp, OE=Viy 0.95 1 1.05 | ms
topw Overprogram Pulse Width Note 1 2.85 3 78.75 ms
toE OE to Output Valid CE=Vy - - 150 ns
tpFp OE to Output in High-Z CE=V1y - - 130 [ ns

AC TEST CONDITIONS

» Output Load
* Input Pulse Rise and Fall Times
«- Input Pulse Levels

* Timing Measurement Reference Level:

Note 1:

10ns Max.
0.45V~ 2.4V

s e s

A-18

1 TTL Gate and Ci (100pF)

Input 0.8V and 2.2V, Output 0.8V and 2.0V

The length of the overprogram pulse may vary as a function of the counter
value X.
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TIMING WAVEFORMS

(PROGRAM)

(Vge=6V£0.25V, Vpp=12.5V+0.5V)

A0 ~Al4

00 ~07

14 tpw, tOpPW taH
/| tcpm ICES
tOES tDEP
&
tps t DH tOE i@%
DiN STABLE Voyr VALID
_,/7 tvps
f tves PROGRAM PROGRAM VERIFY

Note 1. Vg must be applied simultaneously or before Vpp and cut off simultaneously

or after Vpp.

2. Removing the device from socket and setting the device in socket with Vpp=12,5V

may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operatiom.
So the voltage over 14V should not be applied to the Vpp terminal.

When the switching pulse voltage is applied to the Vpp terminal, the overshoot

voltage of its pulse should not be exceeded 14V.
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[ERASURE CHARACTERISTICS]

The TCB57256AD’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2837A°(Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm®?] x exposure time [sec.]) for erasure should
be a minimum of 16 [w « sec/cm?].

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

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm?] will reduce the
exposure time to about 20 minutes. (In this case, the integrated dose is 12000 [pw/cm?] x (R0 x
60) [sec] = 18 [w * sec/cm?].)

The TC572356AD’s erasure begins to occur when exposed to light with wavelength shorter than
4000A. The 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 AC90l-are available.

[OPERATION INFORMATION]

The TC57256AD's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | =g .| oE | Vepr Vee 00~ 07 POWER
MODE (20) [ (22)] (L) (28) [(11~13, 15~19)
Read Operation Read - L L Data Qut Active
Output Deselect * H 5V 5V |High Impedance
(Ta=-40" 85°C) Standby H * High Impedance Standby
Program L H Data In
Program Operation
(Ta=25:5°C) Program Inhibit H H |12.5v ] 6v |High Impedance Active
Program Verify * L Data Out

Note: H; Viy, L; Vip, *; Vig or VipL

READ MODE

The TC57256AD has two control functions. The chip enable (CE) controls the operation
power and should be used for device selection.

The output enable (0E) control the output buffers, independent of device selection.
Assuming that CE=OE=VyL, the output data is valid at the outputs after address access
time from ‘stabilizing of all addresses.

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

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

[OUTPUT DESELECT MODE|

Assuming that CE=Viy or OE=Vyy, the outputs will be in a high impedance state.
So two or more TC57256AD's can 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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STANDBY MODE

The TC57256AD has a low power standby mode controlled by the CE signal. By applying a
high level to the CE input, the TC57256AD is placed in the standby mode which reduce the
operating current to 100pA by applying MOS-high level (Vcg) and then the outputs are in
a high impedance state, independent of the OE inputs,

PROGRAM MODE

Initially, when received by customers, all bits of the TC57256AD are in the "l" state
which is erased state.

Therefore the program operation is to introduce "0's" data into the desired bit loca-
tions by electrically programming.

The TC57256AD is in the programming mode when the Vpp input is at 12.5V and CE is at
TTL-Low under OE=VIH.
"The TC57256AD can be programmed any location at any time either individually, sequential-
ly, or at random.

[PROGRAM_VERIFY MODE]

The verify mode is to check that desired data is correctly porgrammed on the programmed
bits.
The verify is accomplished with OE at Vyp.

{PROGRAM INHIBIT MODE]

Under the condition that the program voltage (+12.5V) is applied to Vpp terminal, a high
level CE input inhibits the TC57256AD from being programmed.

Programming of two or more TC57256AD's in parallel with different data is easily ac~
complished. That is, all inputs except for 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 is applied to the other devices.

[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
(+12.5V) is applied to the Vpp terminal with Vgc=6V. _

The programming is achieved by applying a single TTL low level 1lms pulse to the CE input
after addresses and data are stable. Then the programmed data is verified by using
Program Verify Mode.

If the programmed data is not correct, another program pulse of lms is applied and then
the programmed data is verified. This should be repeated until the program operates
correctly (max. 25 times)

After correctly programming the selected address, the additional program pulse with
width of 3 times more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified with

Vee=Vpp=5V.
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HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS=
START ADDRESS

1
ADDRESS= OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATIO
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[ELECTRIC SIGNATURE MODE]
Electric signature mode allows to read out a code from TC57256AD which identifies

its manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TC57256AD by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest .
of address lines is set to Vyp, in read operation. Data output in this conditionis
manufacturer code. Device code is identified when address A0 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 TC57256AD.

PINS| AO 07 06 05 04 03 02 (o1 | o0 |HEX.
SIGNATURE 10) {(19) | (8) | a7y | a6) | (15)| (13)|(12) |(a1) | DATA
Manufacture Code ViL | 1 0 0 1 1 0 0 0 98
Device Code Vig 1 1 0 0 0 1 0 0 C4

Notes: A9=12V(.5V
Aln A8, AlO~ Al4, CE, OE=Vyp
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OUTLINE DRAWINGS
‘WDIP28-G-600A

Unit : mm
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65,536 WORDS x 8 BITS CMOS UV ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY
PRELIMINARY

DESCRIPTION

The TC57512AD is a 65,536 word x 8 bit CMOS ultraviolet light erasable and electrically

programmable read only memory.

For read operation, the TC57512AD's access time is

150ns/200ns, and the TC57512AD operates from a single 5-volt power supply and has low
power standby mode which reduces the power dissipation without increasing access time.

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

Advanced CMOS technology reduces the maximum active current to 30mA/6.7MHz and standby
For program operation, the programming is achieved by using the high

current to 100pA.

speed programming mode.

N-channel silicon double layer gate MOS techknology.

* Peripheral circuit: CMOS
: N-MOS

Memory cell

« Fast access time:
TC57512AD-15 150mns
TC57512AD-20 200ns

* Low power dissipation

Active : 30mA/6
Standby: 100pA

« /MHz

[PIN CONNECTION] (TOP VIEW)

J

¢ Full static operation
* High speed programming mode I, I
* Inputs and outputs TTL compatible
* Standard 28 pin DIP cerdip package

TC57512AD is fabricated with the CMOS technology and the

BLOCK DIAGRAM
Vpp GND Vecc 00 01 02 03 04 05 06 O7
To_i:---???_J?i??ff??
(9 OE CE
& o— CIRCUIT OUTPUT BUFFERS
I ] 3
A0 0— 6 | coLuun | 64 COLUMN L0
Al 0— ~
A o] DECODER CIRCUIT
A3 0—] g
A4 O— 3 +
A5 00— &
A6 0— g
Al E o |10 Row  |1024 nmﬂfgu‘ (2YELL
atoo— & DECODER 65,536 x8bi ts
All o— 8
a120— 2
Al3 0—
Al4 O—
Al5 O
[MODE SELECTION]
PIN | CE |OE/vpp| VcC 00~ 07 POWER
MODE (20)] (22) | (28) (11~ 13,15~ 19)
Read L L Data Out
* Active
Output Deselect H 5V High Impedance
Standby H * High Impedance |Standby
Program L | Vep | gyl) | Data In
Program Inhibit| H | Vpp 2) [ _High Impedance |Active
Program Verify | L L 6.25V | Data Out

Al5Q1 280Vcee
A12rd2 271 A14
A7TO3 26[A13
A6004 25 A8
A50s 24149
A4[]6 A1l
A3Q7 223 OE/Vpp
A28 21 JA10
A109 20QACE
A0[M10 19907
oo} 18306
o1gi2 17005
02413 16304
GND[] 14 15pgo3
PIN NAMES]
A0~ Al5|Address Inputs
00~ 07 |Outputs (Inputs)
CE Chip Enable Input
_ Output Program
OE/Vpp |Enable Supply
Input Voltage
Vee Power Supply
Voltage (+5V)
GND Ground

*: Hor L 1):

2):
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TC57512AD-15
TC57512AD-20

[MAXIMUM RATINGS]

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6%v7.0 v
Vpp Program Supply Voltage -0.6"v14.0 v
VIN Input Voltage -0.6~7.0 v
Vi/0 Input/Output Voltage =0.6~ Voct0.5 v

Pp Power Dissipation 1.5 W
TSOLDER | Soldering Temperature * Time 260 + 10 °Cesec
TsTe Storage Temperature -65v 125 °c
ToPR Operating Temperature -40v 85 °c

[READ OPERATION|

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

SYMBOL PARAMETER TC57512AD-15/TC57512AD-20

Ta Operating Temperature =40 v 85°C

Vee Vcc Power Supply Voltage 5Vi57%

D.C. AND OPERATING CHARACTERISTICS

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
I Input Current ViN=0~ Vee - - 10 pA
Iro Output Leakage Current Voyr=0.4~Vgc - - +10 HA
Iccor CE=0V £=6.7MHz | - - 30

Teco Operating Current Iopr=OmA | £o1Miz - = 15 mA
Iccst CE=V1g - - 1 A
Tecss Standby Current TFVog0.2V, - - 100 "
Vin Input High Voltage - 2.2 - Veet0.3 v
Vi, Output Low Voltage - -0.3 - 0.8 A
Vou Output High Voltage Iog=-400yA 2.4 - -

VoL Output Low Voltage Ip=2.1mA - - 0.4

Ipp1 Vpp Current Vpp=0~ Vect0.6 - - +10 pA
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A.C. CHARACTERISTICS

TC57512AD-15 TC57512AD-20
SYMBOL PARAMETER TEST CONDITION UNIT
MIN. MAX. MIN. MAX.
tacc Address Access Time CE=0E=V7], - 150 - 200 ns
tce CE to Output Valid OE=VIL - 150 - 200 ns
toE OE to Output Valid CE=Vyy, - 70 - 70 ns
tpr1 CE to Output in High-Z OE=VyL, 0 60 0 60 ns
tpro OE to Output in High-Z CE=Vyy, 0 60 0 60 ns
ton Output Data Hold Time CE=0E=V1L, 0 - 0 - ns
A.C. TEST CONDITIONS
e Qutput Load ¢ 1 TTL Gate and Cy,=100pF
* Input Pulse Rise and Fall Times : 10Ons Max.
* Input Pulse Levels t 0.45Vnv 2.4V

+ Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER‘ TEST CONDITION | MIN. TYP. MAX. UNIT
CIN1 |Input Capacitance Vin=0v - 4 6 pF
CIN2 [DE/Vpp Input Capacitnace Vixg=0v - 50 60 pF
COUT |Output Capacitance Vour=0v - 8 12 pF

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

TIMING WAVEFORMS

jﬁ_l
NNN\i— / %
NN\ W/
00~07 el DATA OUTPUTS ?ﬂﬁ
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[HIGH SPEED PROGRAM MODE 1I|

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP, MAX. UNIT

VIH Input High Voltage 2.2 - Veet+l.0 v

VIL Input Low Voltage -0.3 - 0.8 v

Vee Vcc Power Supply Voltage 5.75 6.0 6.25 v

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 v
DC and OPERATING CHARACTERISTICS (Ta=25+5°C, Vce=6V+0.25V, Vpp=12.5V0.5V)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT

It Input Current ViN=0~ Ve - - +10 uA

Vou Output High Voltage Iop=-400pA 2.4 - - v

VoL Output Low Voltage IoL=2.1mA - - 0.4 v

Icc Voe Supply Current - - - 30 mA

Ippy Vpp Supply Current Vpp=13.0V - - 50 mA
AC PROGRAMMING CHARACTERISTICS (Ta=25%5°C, Vgc=6V%0.25V, Vpp=12,5V+0,5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tOES 6E/Vpp Setup Time - 2 - - us
togn |OE/Vpp Hold Time - 2 - - us
tpRT {OE/Vpp Pulse Rise Time - 50 - - ns
tps Data Setup Time - 2 - - us
thu Data Hold Time - 2 - - us
tyr OE/Vpp Recovery Time - 2 - - us
tycs |{Vec Setup Time - 2 - - us
tpw |Initial Program Pulse Width | CE=Vyp, OE/Vpp=Vpp | 0.95 1.0 | 1.05| ms
toPW |Overprogram Pulse Width Note 1 2.85 3.0 |78.75 ms
tpy Data Valid from CE OE/Vpp=V11, - - 1 us
tpF CE to Output in High-2Z OE/Vpp=V11, - - 130 ns

AC TEST CONDITIONS

* Output Load
* Input Pulse Rise and Fall Times
* Input Pulse Levels

* Timing Measurement Reference Level

Note 1:

.
-
.
H

1 TTL Gate and Cp, (100pF)

10ns Max.
0.45V~n 2,4V

Input 0.8V and 2.0V, Output 0.8V and 2.0V

The length of the overprogram pulse may vary as a function of the counter

value X.
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[HIGH SPEED PROGRAM MODE 1
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP, MAX. UNIT
VIH Input High Voltage 2,2 - Veetl. 0 v
VL Input Low Voltage -0.3 - 0.8 v
Vee Vec Power Supply Voltage 6.0 6.25 6.5 v
Vpp Vpp Power Supply Voltage 12.5 12.75 13.0 v

DC and OPERATING CHARACTERISTICS (Ta=25:5°C, V¢c=6.25V0.25V, Vpp=12.75V0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
IL Input Current ViN=0 Vo - - %10 HA
Von Output High Voltage Iog=-400pA 2.4 - - v
VoL Output Low Voltage IoL=2.1lmA - - 0.4 \
Icc Vee Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA

AC PROGRAMMING CHARACTERISTICS (Ta=25#5°C, V¢c=6.25V+0.25V, Vpp=12.75V%0.25V)

SYMBOL PARAMETER TEST CONDITION MIN, TYP, MAX. UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
toEs OE/Vpp Setup Time - 2 - - us
toEH OE/Vpp Hold Time - 2 - - us
tpRI | OE/Vpp Pulse Rise Time - 50 - - ns
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
tyrR OE/Vpp Recovery Time - 2 - - us
tycs Vee Setup Time - 2 - - us
tpw Program Pulse Width CE=vyy, OE/Vpp=Vpp {0.095 | 0.1 {0.105 ms
tpv Data Valid from CE OE/Vpp=VIL - - 1 us
tpr CE to Output in High-2Z OE/Vpp=V1y, - - 130 ns

AC TEST CONDITIONS

1 TTL Gate and Cp, (100pF)

* Input Pulse Rise and Fall Times : 1Ons Max.

* Input Pulse Levels : 0,45V~ 2,4V

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

* Output Load
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TIMING WAVEFORMS (PROGRAM)

HIGH SPEED PROGRAMMING MODE I
HIGH SPEED PROGRAMMING MODE I

A0~AlS

O_E/Vpp

00~07

Vee

Note 1.

(Vgc=6V+0.25V, Vpp=12,5V+0.5V)
(Vcg=6.25V+0,25V, Vpp=12.75V+0,25V)

tas taH
tQPW V \
tPRT toES toEH
PEEI—.
tps tpH tpv tpF
DN STABLE / Doy VALID

ﬂ tves

PROGRAM

PROGRAM VERIFY

Vec must be applied simultaneously or before Vpp and cut off

simultaneously or after Vpp.

Removing the device from socket and setting the device in socket with

Vpp=12.540,5V or Vpp=12.7510.25V may cause permanent damage to the

device.

The Vpp supply voltage is permitted up to 14V for program operation.

So the voltage over 14V should not be applied to the Vpp terminal,

When the switching pulse voltage is applied to the Vpp terminal, the

overshoot voltage of its pulse should not be exceeded 14V,
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{ERASURE CHARACTERISTICS|
The TC57512AD's erasure is achieved by applying shortwave ultraviolet light which has

a wavelength of 25373. (Angstroms) to the chip through the transparent window. The

integrated dose (ultraviolet light intensity [w/ecm®] X exposure time [sec.]) for

erasure should be a minimum of 15 [wesec/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 intensity is a 12000 [yw/cm?] will reduce the exposure time to about
20 minutes. (In this case, the integrated does is 12000 [pw/cm2] x (20 x 60) [sec) &15
[wesec/cm?].) The TC57512AD's erasure begins to occur when exposed to light with
wavelength shorter than 4000A, The sunlight and the fluorescent lamps will include
3000'\,40‘00;‘: wavelength components. Therefore when used under such lighting for ex-
tended periods of time, the opaque seals-Toshiba EPROM Protect Seal AC90l-are available.

[OPERATION INFORMATION|
The TC57512AD's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER)| ¢E | OF Vpp Vee 00~ 07 POWER
MODE (20) |(22) (1) (28) (11~ 13, 15v19)
Read 0 t1o Read L L Data Out
ea peration Output Deselect * H 5V 5V High Impedance Active
(Ta=-40 85°C) :
Standby H * High Impedance Standby
Program Operation Program L H 12.5V1) 6V1) Data In
Program Inhibit | H H High Impedance Active
(Ta=255°C) 2 2)
Program Verify * L [12.75v%)| 6.25V|Data Out

T ) ) 1); HIGH SPEED PROGRAN MODE I
Note: H; Vigy L; VIL,» *; VIn OF VILs 5): gy SPEED PROGRAM MODE I

READ MODE

The TC57512AD has two control functions. The chip enable (CE) controls the operation
power and should be used for device selection. The output enable (0OE) control the
output buffers, independent of device selection. Assuming that EE56E=VIL,_the output
data is valid at the outputs after address access time from stabilizing of all ad-
dresses. The CE to output valid (tcg) is equal to the address access time (tpcc).
Assuming that CE=Vyp and all addresses are valid, the output data is valid at the
outputs after tog from the falling edge of OE.
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[OUTPUT DESELECT MODE|
Assuming that EE=VIH or 5E=VIH, the outputs will be in a high impedance state. So two

or more TC57512AD’s can be connected together on a common bus line. When CE is decoded

for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC57512AD has a low power standby mode controlled by the CE signal. By applying
a high level to the CE input, the TC57512AD is placed in the standby mode which re-
duce the operating current to 100uA by applying MOS-high level (Vgc) and then the
outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57512AD are in the "1" state
which is erased state. Therefore the program operation is to introduce "0's" data
into the desired bit locations by electrically programming. The TC57512AD is in the
programming mode when the OE/Vpp input is at 12,5V or 12.75V and CE is at TIL-Low
level. The TC57512AD can be programmed any location at any time either individually,

sequentially, or at random.

[PROGRAM VERIFY MODE]

The verify mode is to check that desired data is correctly programmed on the pro-

grammed bits., The verify is accomplished with OE/Vpp at Vg and CE at VL.

|PROGRAM INHIBIT MODE]|

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp
terminal, a high level CE input inhibits the TC57512AD from being programmed.
Programming of two or more TC57512AD's in parallel with different data is easily ac-

complished. That is, all inputs except for CE may be commonly connected, and a TIL
low level program pulse is applied to the CE of the desired device only and TTL high
level signal is applied to the other devices.
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[HIGH SPEED PROGRAM MODE I|

This high speed programming mode I is performed at Vgc=6.0V and OE/Vpp=12,5V.

The programming is achieved by applying a single TTL low level lms pulse to the CE
input after addresses and data are stable, Then the programmed data is verified by

using Program Verify Mode.

If the programmed data is not correct, another program pulse of lms is applied and
then the programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

After correctly programming the selected address, the additional program pulse with
pulse width 3 times that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified

with Vge=5V.

[HIGH SPEED PROGRAM MODE H]
The program time can be greatly decreased by using this high speed programming mode
I. This high speed programming mode I is performed at Vgc=6.25V and OE/Vpp=12.75V.

The programming is achieved by applying a single TTL low level 0.lms pulse to the CE
input after addresses and data are stable. Then the programmed data is verified by
using Program Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and
then the programmed data is verified. This should be repeated until the program

operates correctly (max. 25 times).
When programming has been completed, the data in all addresses should be verified

with Vgc=5V.
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[HIGH SPEED PROGRAM MODE I|

FLOW CHART
START
vee = 601025V
Vpp= 125105V
1
ADDRESS
= START ADDRESS
T
YES
DATA=FF?
NO
[ PROGRAM: TPW 1ms J
YES
OK
1
ADDRESS OVERPROGRAM 3X PULSES OF Imsec
=NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
NG
READ:ONE BYTE ]
oK
NO

FAIL
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[HIGH SPEED PROGRAM MODE I

FLOW CHART

START

Voo = 6253025V
Vpp = 12754025V

ADDRESS
= START ADDRESS

YES

ADDRESS
=NEXT ADDRESS

NG

READ ALL BYTES

( FAIL )
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[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TC57512AD which identifies
its manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TC57512AD by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.,

Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to Vy;, in read operation. Data output in this con-
ditions is manufacturer code. Device code is identified when address A0 is set to
Vig. These two codes possess an odd parity with the parity bit of MSB (07).

The following table shows electric signature of TC57512AD.

PINS | AO 07 06 05 04 03 02 o1 00 | HEX.

SIGNATURE (10) | (19) | (18)| (17) | (16) | (15) | (13) | (12) [ (11) | DATA
Manufacture Code | Vyp, 1 0 0 1 1 0 0 0 98
Device Code VIH 1 0 0 0 0 1 0 1 85

Notes: A9=12V+0,5V
Al~ A8, Al0wAl5, CE, OE=Vyy,
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OUTLINE DRAWINGS
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131,072 WORD X8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY
PRELIMINARY

DESGRIPTION

The TCE71000AD /TC571001AD i a 181,072 word X 8 bit CMOS ultraviolet light srasable and
electrically programmable read only memory,

The TCS71000AD i{s JEDEC standard pin configuration and the TC571001AD is compatible
with 28 pin 1M bit Mask ROM, Both products are packed in 32 pin standard cerdip package.

The TCE71000AD /TC571001AD is fabricated with the CMOS technology. Advanced circuit
techniques provide both high speed and low power features with a meximum operating current of
30mA /8.3MHz and access time of 120ns/150ns,

The programming times of the TC571000AD / TC571001AD except overhead times of EPROM
programmer Is only 14 seconds by using the high speed programming algeritim,

FEATURES
® Peripheral circuit : CMOS ¢ Wide operating temperaturs rangs : 0~70°C
Memory call : N-MOS ® Singls 6V power supply
® Access time o Full static operation
-12 - 150 o High speed programming operation : tpw 0.1ms
Vee 5V 5% 5V 10% ® Input and output TTL compatible
tace 120ns 150ns o JEDEC standard 32 pin : TC571000AD
e Low powar dissipation ¢ 1M MROM compatible : TC671001AD
Active : 80mA/8.8MHz @ Standard 32 pin DIP cerdip package
Standby: 100pA
PIN CONNECTION (rorviEwW) PIN
Vp; 1 1 AQ~A16 | Address Inputs
A16 (] 2
asd 3 ; DO~D7 [ Outputs (inputs)
A12Q ¢ 4 T Chip Enable Input
AT QS 5 BT | Output Ensble Input
:: : : PGM | Program Control Input
Adl e 8 Vee Vee Supply Voltage
:: Vpp  |Program Supply Voltage
Al GND Ground
AQ NC No Connection
Do
D1
D2
GND
TCS71000AD TCS71001AD G’é‘s:f:‘o';,“"‘
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TC571000AD—-12, TC571000AD—-150
TC571001AD-12, TC571001AD-150

BLOCK DIAGRA
Vi GND V¢ D0 DY D2 D3 D4 DS D& D7
o
O, TE PGM CIRCUIT OUTPUT BUFFERS
TE o
{
AQ 1
Al
A2 Oumnd 8 256
A3 o— sw| COLUMN S COLUMN 1O CIRCUT
Ado— DECODER
A5 o=l o
ASo— U
A7 0 s 1
AB O -
A9 o—f "
A0o—
Allomd & 3 Row n MEMORY CELL ARRAY
A12 o— | oecooer N 131,072 x 8bits
A3 O f
Al4 0t
AlS o—
A1§ o—df
MOODE SELECTION
MoDE PIN 1] [« OF Ver Vee DO~D7 Power
R
ead H L L Data Qut Active
Output Deselect d hd H sV Y, High Impedance
Standby . H » High Impedance Standby
Program L L H Data In
* H ¢ High Impedance
Program Inhibit 12,75V 6.25v .9 rpe Active
H L H High impedance
Program Verify H L L Data Out
s: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Ve Powar Supply Voitage =0.6~7.0 v
Ver Program Supply Voltage =0.6~14.0 v
ViN Input Voltage =0.6~7.0 v
Vio Input/ Output Voltage «0.6~V¢e+0.5 v
Po Power Dissipation 1.5 w
TsoLoer Soldering Temperature Time 260+ 10 °Csec
TsTrG Storage Temperature =65~125% °c
Torr Operating Temperature 0~70 °C
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READ OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TCS71000AD/ 1001AD - 12 | TC571000AD/ 1001AD - 150 UNIT
MIN, MAX. MIN. MAX. ]
Vi Input High Voltage 2.2 Vee+0.3 2.2 Vee+0.3 v
Vi Input Low Voitage -03 0.8 -03 0.8 v
Vee Vcc Power Supply Voltage 4,75 5.25 4.50 5.50 v
Ve Vpe Power Supply Voltage VES -0.6 lc_c:ﬂ.ﬁ Vss- 0.6 Vee+ 0.6 Vv
DC AND OPERATING CHARACTERISTICS (Ta=0~70°C)

SYMBOt PARAMETER TEST CONDITION MIN, TYP. MAX, UNIT
u input Current Vin=0~Vee - - 10 HA
Jegon Operating Current CE=ov fu8.3MH: — = 3 mA
leco2 lours0mA | fa1MHz - - 10
locs! Standby Current Vi — - ! ma
leesa TE=Vee=0.2v - - 100 pA
Vo Qutput High Veltage ion s —400pA 24 - - v
Voi Output Low Voltage loL=2.1mA - - 04 v
lppy Vpp Current VepuVcc1 0.6V - - $10 BA
o Output Leakage Current Vour= 0.4V~Vce - - 10 pA

AC CHARACTERISTICS (Ta=0~70°C, Vpp=Vcc10.6V)
SIMBOL PARAMETER TC571000AD/1001AD - 12 | TC571000AD/ 1001AD - 150 UNIT
MIN. MAX. MIN. MAX,
tace Address Access Time - 120 - 150 ns
w CE to Output Valid - 120 - 150 ns
toe OF to Output Valid - 60 - 70 ns
toGm PGM to Output Vaiid - 60 - 70 ns
tory T to Output In High-2 (] 50 0 60 ns
tor2 OF to Output in High-2 0 50 0 60 ns
tor3 PGM to Output in High-Z 0 50 0 60 ns
toH Output Data Hoid Time 0 - 0 - ns

TC571000AD/ TC571001AD ~12 are satisflad with the specifieation of TC571000AD/TC571001AD~ 150.
AC TEST CONDITIONS

e Output Load ¢ 1 TTL Gate and CL=100pF
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels ¢ 0.45V~24V

¢ Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V
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CAPACITANCE* (Ta=28°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
CN input Capacitance Vins 0V - 4 9 P
t
Cour Output Capacitance Vours 0V - 10 12

* This parameter is periodically sampled is not 100% tasted,

AD~A16 Xr Y

toH

- i

V0%

.

' i HIGH Z
00~07 % DATA OUTPUTS :
1)

|
T

vl
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HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYM8oL PARAMETER MIN. TYP. MAX. UNIT
ViK Input High Voltage 2.2 - Vee+ 1.0 \"
ViL Input Low Voitage -03 - 0.8 v
Vee Ve Power Supply Voltage 6.00 6.25 6.50 v
Vpp Vpp Power Supply Voitage 12.50 12.75 13.00 v

DC AND OPERATING CHARACTERISTICS (Ta =25+5°C,Vcc=6.25V£0.25V,Vpp= 12,75V £0.25V)

SYMBSOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
lu Input Current Vinu 0~Vee - - £10 pA
Vou Output High Voltage lon = = 400pA 24 - - v
VoL Output Low Voltage lou=2.1mA - - 0.4 v
lee Vee Supply Currant - - - 30 mA
Ipp2 Vep Supply Current Vepm 13.0V - - 50 mA

AC PROGRAMMING CHARACTERISTICS (Ta=2515°C, Vcc=86.25V+0.25V, Vpp=12,75V10.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
tas Address Setup Time - 2 - - g
taM Address Hold Time - 2 - - us
tess TE Setup Time - 2 - - us
teen CE Hold Time - 2 - - s
tos Data Set up Time - 2 - - '
oM Data Hold Time - 2 - - 2]
tvs Vpp Set up Time - ] - - ']
thw Program Pulse Width - 0.095 0.1 0.105 ms
toe OF to Output Valid - - - 100 ns
tor? OF to Output In High-Z [« 3% - - 90 ns

AC TEST CONDITIONS

¢ Output Load ¢ 1 TTL Gate and Cy, (100pF)
¢ Input Pulse Rise and Fall Time : 10ns Max,
¢ Input Pulge Levels : 0.45V~24V

¢ Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMIN \"} ROGRAM
HIGH SPEED PROGRAM OPERATION

soate X f(
tas tan

x__/

torz tora

- >
('
D0~D7 UNKNOWN Diy STABLE Douyr VALID

r

Nots 1. Vcc must be applied simultansously or before Vpp and cut off simultaneously or
after Vpp,

2, Removing the device from socket and setting the device in socket with
VPP=12.75V may cause permanent damage to the device,

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp tarminal.,
When the switching pulse voltage is applied to the Vpp terminal, the overshoot
voltage of its pulse should not be excesded 14V.
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ERAQURE CHARACTERISTICS

The TC571000AD / TC571001AD's erasure is achieved by applying shortwave ultraviolet light
which has a waveleagth of 2637A (Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm2]Xexposure time [sec.]) for erasure
should be & minimum of 15 (w-sec/cm?].

When the Toshibe sterilizing lamp GL-16 is used and the device is exposed at a distance of
lem from the lamp surface, the erasure will be achieved within 60 minutes.

And using commercial lamps whose ultraviolet light intensity is & 12000 [pw/cm?) will reduce
the exposure time to about 20 minutes, (In this case, the integrated dose is 12000[pw/cm2]X
(20X 80) [sec.) =15 [w-sec/cm?].)

The TC571000AD / TC571001AD's erasure begins to occur when exposed to light with §
wavelength shorter than 4000A. The sunlight and the fluorescent lamps will include 3000~4000A
wavelength components. Therefors when used under such lighting for extended periods of time,
the opaque seals-Toshiba EPROM Protect Seal AC801-are available.

OPERATION INFORMATION
The TC571000AD /TC571001AD’s six operation modes are listed in the following table.
Mode selection can bs achieved by applying TTL level signal to all inputs,

PIN
MODE FGM TE (o] Vor Vee DO~D7 POWER
Read Read H L L Data Out
Active
Operation Output Deselet * . H 5v sV High Impedance
{Ta=0~70°C) Standby . H . High Impedance Standby
Program Program L L H Data In
. H » High

Operation . Program Inhibit 1275V | 6.25V gh Impedance Active
(Taw 2525 H L H High impedance

Program Verlfy H L L Date Out

Note: H; Viy, L: Vi, *: Viyor Vi
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BEAD MODE

The TC571000AD /TC571001AD has three control functions. The chip enable (TE) controls the
operation power and should be used for device selection, The output enable (OF) and the program
control (PUM) control the output buffers independent of device selection.

Assuming that CE=0E =Vy;, and PGM= Vi, the output data will be valid at the output after
address access time from stabilizing of all addresses. The CE to cutput valid (tcr) is equal to the
address access time (tAce)

Assuming that CE=Vy, POM=Vig and all addresses are valid, the output data {s valid at the
outputs after tog from the falling edge of OE. And assuming that CE=DE= V), and all addresses
ars valid, the output data is valid at the outputs after tpgy from the rising edge of PUM,

QUTPUT DESELECT MODE

Assuming that CE=Viy or DE=Vyy, the outputs will be in a high impedance stats, So two or
more ROMs can be connected together on a common bus line. When TE is decoded for device
selection, all desslected devices are {n low power standby mods.

STANDBY MODE

The TC571000AD / TC571001AD has a low power standby mode controlled by the TE signal,
By applying a high level to the TE input, the TC571000AD/TC571001AD is placed in the standby
mode which reduce the operating current to 100pA by applying MOS-high level (Vcc) and then the
outputs are in a high impedance state, independent of the UE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC571000AD / TC571001AD is in the “1”
state which is erased state. Therefore the program operation is to introduce “0's” dats {nto the
desired bit locations by electrically programming. The levels required for all inputs are TTL.

The TCB871000AD / TC571001AD can be programmed any locatlon at anytime either
individually, sequentially, or at random.
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ERQGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed bita.
The verify is accomplished with OF and TE at Vi, and POGM at Vin.

PROGRAM INHIBIT MODE
Under the condition that the program voltage (+12,75V) is applied to Vpp terminal, a high
level TE or FGM input inhibits the TC671000AD/TC571001AD from being programmed.
Programming of two or more EPROM's in inputs except for TE or PGM may be commonly
connected, and a TTL low level program pulse is applied to the TE and POM of the desired device
only and TTL higb level signal {s applied to the other devices.

HIGH SPEED PROGRAM MODE

The device is set up in the high speed programuning mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Voc=6.25V and FOM=Viy.

The programming is achieved by applying a single TTL low level 0.1ms pulss the POM input
after addresses and data are stable. Then the programmed data is verified by using Program Verify
Mode. If the programmed data is not correct, another program pulse of 0.1ms is applied and then
programmed data is verified, This should be repeated until the program operates correctly (max. 26
times)

When programming has been completed, the data in all addresses should be verifled with
Vee=Vpp=5V,
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HIGH SPEED PROGRAM MODE

FLOW CHART

START

Vee = 6.25V20.25V
Vpp= 12.75V £0.25V

KN

[ADDRESS- STARTADDRESS ]
|

ADDRESS
=NEXT ADDRESS

L

~

[ PROGRAM : TPW = 0. 1ms ]

READ NG
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TCB571000AD / TC571001AD which
identifiea its manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TCE71000AD / TC571001AD by using this mode befors program operation and automatically set
program voltage (Vpp) and algorithm,

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Viy, in read operation. Data output in this conditions is manufacturer code.
Device code is Identified when address AQ is set to Vi,

These two codes possess an odd parity with the parity bit of MSB (D7).

The following table shows electric signature of TC571000AD /TC571001AD.

PINS HEX
SIGNATURE A0 | 07 | D6 | D5 [ D4 | 03| D2 ) D1 | DO | 0
Manufacture Cocle ve | 9 0 0 1 1 0 0 0o | 98
TC571000A0 ! 0 0 o | o 1 17 o | 86
Davice Code Vi
TCS71001AD 0 0 0 0 0 1 1 1| o7

Notes: A9=12V+0.5V
Al1~A8, AD~A18, TE, DE= vy,
P'GM:V;H
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1 MEGA BIT (65,536 WORD x 16 BIT)
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC571024D is a 65,536 word x 16 bit CMOS ultraviolet light erasable and
electrically programmable read only memory.
The TC571024D is JEDEC standard pin configuration. This product is packaged in 40 pin
standard cerdip package.
TC571024D is fabricated with the CMOS technology. Advanced circuit techniques pro-
vide both high speed and lowpower features with a maximum operating current of 40mA/
6.7M3z and access time of 150ns/200ns.

The programming times of the TC571024D except overhead times of EPROM programmer
is only 7 seconds by using the high speed programming algorithm.

FEATURES * Low power dissipation

“Active : 40mA/6.7MHz
Standby: 100uA

» Single 5V power supply

* Peripheral circuit: CMOS
Memory cell ¢ N-MOS

» Fast access time .
* Full static operation

TC571024D-15 [TC571024D-20 | TC571024D-200 . High od X .
Ta 0~ 70°C ~40~ 85°C gh speed programming operation:
Vee 5V15% | svioz tpw 0.lms
tacc 150ns | 200ns » Input and output TTL compatible

: * JEDEC standard 40 pin: T€571024D

PIN COHNECTION| (Top VIEW) « Standard 40 pin DIP cerdip package

VPP 1~ w0pVee

CE Q2 kS mpzary

nisd 3 sshn.c. PIN NAMES

D4 ] 4 271als

n3g s 36[7A14 A0 v Al5 | Address Inputs

nQg 6 3501413 A

oud » Y DO “ D15 | Outputs (Inputs)

o= sofIALL CE Chip Enable Input

Do O 9 320al10 —

D8 [Jio0 3149 OE Output Enable Input

7 \/ —

Disgi; :.;gmss PGM Program Control Input

D6 i3 28[a7 v Volt

D5 His 27has cc VcC Supply Voltage

D O1s 26[1A5 Vpp Program Supply Voltage

D3 Ois 25[]A4

D2 glv 2uhas Vss Ground

D1 [Jl8 230a2

D0 1o 22ba N.C. |No Connection

OE Q=0 21140
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BLOCK DIAGRAM

Vpp GND Vge Q 0y Oz 03 04 05 Og Oy Og Og 010 011 032013014015
OE
CE :1 0F OB FOM 1 OUTPUT BUFFERS
o CIRCUIT
| I b
:Ci’ g_—_- 6 | copLumn 8¢ COLUMN I/0 GIRCUIT
A2 O DECODER
A3 0 @
A4 O— g 1
=l
A 5
a7 o— B hol gpow 102 MEMORY CELL ARRAY
s o & DECODER | 65536 X 16 bits
Aloo—| &
ano— g
ARO— <
A13 0—
Ald 0—
A150—
MODE SELECTION
MODE PN ) E | o [ped | vpp | vec Do D15 POWER
Read L L H Data Out
Active
Output Deselect * H | * 5v 5V  |High Impedance
Standby H * | * High Impedance | Standby
Program L * 1L Data In
* | %
Program Inhibit i T 12,75V} 6.25V |High Impedance | Active
Program Verify L L |H Data Out
* Hor L
[MAXIMUM RATINGS]
SYMBOL ITEM RATING UNIT
vece Vcc Power Supply Voltage -0.6 ~ 7.0 A
Vpp Program Supply Voltage -0.6 v 14.0 \
VIN Input Voltage -0.6 v 7.0 v
VIN (A9) | Input Voltage (A9) -0.6 ~ 13.5 v
Vi/o Input/Output Voltage -0.6 ~ Vgct0.5 v
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 260 + 10 °Cessec
TsTtre Storage Temperature -65 ~ 125 °C
TOPR Operating Temperature ~40 ~ 85 °c

' A-52




TC571024D-15, TC571024D-200

TC571024D-20

READ OPERATION

AC/DC RECOMMENDED OPERATING CONDITIONS

TC571024D-200

SYMBOL PARAMETER TC571024D~15 | TC571024D-20

Ta Ambient Temperature 0~ 70°C -40n~ 85°C

Vee Vce Power Supply Voltage 5V:5% 5V+10%

Vpp Vpp Power Supply Voltage Vec-0.6V v Vioet+0.6V Vee-0.6VA Voct+0.6V
D.C. and OPERATING CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITION MIN, | TYP. MAX. UNIT
Ix Input Current Vin=0~ Ve - - +10 uA
fecol Operating Current CE=ov t°y°13=15?ns I 40 mA
Icco2 Ioyr=0mA |toyc1e=lus - - 20

“ccsl Standby Current ?§=VIH - - ! s
Ices2 CE=V(e-0.2V - - 100 HA
VIiy Input High Voltage - 2.2 | - Veet0.3] V
ViL Input Low Voltage - -0.3 | - 0.8 v
Von Output High Voltage Toy=—400uA 2.4 | - - \
VoL Output Low Voltage Iop=2.1mA - - 0.4 v
Iprpl VPP Current Vpp=Vcc20.6V - |- £10 uA
Iro Output Leakage Current Voyur=0.4Va Vee - |- +10 pA
A.C. CHARACTERISTICS (Vpr=VcCt0.6V)

TC571024D-15 TC571024D-200/-20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN, MAX.

tacc Address Access Time - 150 - 200

tCE CE to Output Valid - 150 - 200

toE OE to Output Valid - 70 70 ns
tpF1 CE to Output in High-2Z 0 60 0 60

tDF2 OE to Output in High-Z 0 60 0 60

toH Output Data Hold Time 0 - 0 -

A.C. TEST CONDITIONS

Output Load

Input Pulse Rise and Fall Times

Input Pulse Levels

.
.

1 TTL Gate and Cp=100pF

10ns Max.

: 0.45V to 2.4V
Timing Measurement Reference Level: Inputs 0.8V and 2.2V Outputs 0.8V and
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CAPACITANCE #*(Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. { TYP. | MAX. | UNIT
CiN Input Capacitance VIN=0V - 6 10
Cout Output Capacitance Voyr=0V - 10 12 PF

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

TIMING WAV

AO~AlS

00~015

EFORMS (READ)
ToH
‘————'\ tCE /
tpr1
———\ toE
/ tpr2
tace

A-54




TC571024D-15, TC571024D-200

TC571024D-20

| HIGH SPEED PROGRAM OPERATION]
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP. MAX. UNIT

Vin Input High Voltage 2,2 - Vect0.3

ViL Input Low Voltage -0.3 - 0.8 v

Vee Vcec Power Supply Voltage 6.00 | 6.25 6.50

Vpp Vpp Power Supply Voltage 12.50 |12.75 | 13.00

D.C. AND OPERATING CHARACTERISTICS (Ta=25t5°C, Vgc=6.2520.25V, Vpp=12.75+0.25V)

SYMBOL PARAMETER TEST CONDITION | MIN. | TYP. | MAX. | UNIT
Irt Input Current ViN=0 ~ Vge - ~ 10 HA
Von Output High Voltage IoH=~400pA 2.4 - - \'
Vo1, Output Low Voltage IoL=2.1mA - - 0.4 A
Icc Vce Supply Current - - - 40 mA
Ippy Vpp Supply Current Vpp=13.0V - - 100 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vcc=6.25t0.25V, Vpp=12.75+0.25V)

SYMBOL PARAMETER TEST CONDITION | MIN. TYP. MAX. UNIT
tAs Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tCES CE Setup Time - 2 - - us
tCEH CE Hold Time - 2 - - us
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
tys Vpp Setup Time - 2 - - us
Tpy Program Pulse Width - 0.095 0.1 0.105 ms
toE OE to Output Valid - - 500 ns
toE2 OE to Output in High-Z OE=VIL - - 150 ns
tOES OE Setup Time - 2.0 - - us

A.C. TEST CONDITIONS

« Output Load : 1 TTL Gate and Cp, (100pF)
» Input Pulse Rise and Fall Time : 10ns Max.
* Input Pulse Levels ¢ 0.45V and 2.4V

* Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V
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HIGH SPEED PROGRAM OPERATION

TIMING CHART

tas tAH
tcES tCEH
- Ty
N , i
t
y YoES
oF __/ 1\__/
tore toR tpr2
00~015 UNENOWN DyyN STABLE >———-< Doy VALID }——————
*ps tDH
PoM \ tpw
/,
Vep /27 tys

Note: 1. Voo must be applied simultaneously or before Vpp and cut off simul-

taneously or after Vpp.

2, Removing the device from socket and setting the device in socket with

Vpp=12.75V may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operatiom,
so the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the
overshoot voltage of its pulse should not be exceeded 14V.
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[ERASURE CHARACTERISTICS]

The TC571024D erasure is achieved by applying shortwave ultraviolet light which
has a wavelength of 25372\ (Angstroms) to the chip through the transparent window.
The integrated dose (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 intensity is a 12000
[uW/cm?] will reduce the exposure time to about 20 minutes. (In this case, the
integrated dose is 12000 [uW/cm?] x (20 x 60) [sec] 215 [W * sec/cm?].)

The TC571024D erasure begins to occur when exposed to light with wavelength shorter
than 40002. The sunlight and the fluorescent lamps will include 3000 ~ 40004 wave-

length components. Therefore when used under such lighting for extended periods

of time, the opaque seals - Toshiba EPROM Protect Seal AC901 - are available.

[OPERATION INFORMATION]

The TC571024D six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

\oDE PIN | ¢x |oE |PoH| vpp | Veo DO ~ D15 POWER
READ Read L Data Out Acti
ctive
OPERATION Output Deselect| * * 5V 5V High Impedance
Standby H * * High Impedance {Standby
PROGRAM Program L * L Data In
OPERATION H * *
(Ta=25¢5°C) Program Inhibit 12.75V{ 6.25V| High Impedance | Active
- L H
Program Verify | L H Data Out

Note: H; Vig, L; Vip, *; Vig or Vip
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READ MODE

The TC571024D has three control functions. The chip enable (CE) controls the
operation power and should be used for device selection.

The output enable (OE) control the output buffers, independent of device selection.
Assuming in that CE=0E=Vyp, and PGM=Viy, the output data is valid at the output after
address access time from stabilizing of all addresses.

The CE to output valid (tgg) is equal to the address access time (taco) -

Assuming that CE=Vyp, PGM=Vyy and all addresses are valid, the outpyt data is valid
"at the outputs after tgg from the falling edge of OE.

| OUTPUT DESELECT MODE]
Assuming that CEQVIH or 5f=VIH, the outputs will be in a high impedance state.

So two or more ROMs can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power

standby mode.

STANDBY MODE

The TC571024D has a low power standby mode controlled by the TE signal.

By applying a high level to the CE input, the TC571024D is placed in the standby
mode which reduce the operating current to 100pA by applying MOS-high level (Vgg)
and then the outputs are in a high impedance state, independent of the OE-inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC571024D are in the "1"

state which is erased state.
Therefore the program operation is to introduce "0's" data into the desired bit

locations by electrically programming.
The levels required for all inputs are TTL. The TC571024D can be programmed any

location at anytime—either individually, sequentially, or at random.
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[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 OE and CE at Vyp, and PGM at Vig.

[PROGRAM INHIBIT MODE]

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal,.
a high level CE or PGM input inhibits the TC571024D from being programmed.
Programming of two or more EPROMS in parallel with different data is easily
accomplished. 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 level signal is applied to the other devices.

[HIGH SPEED PROGRAM OPERATION]

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vgc=6.25V and PGM=Viy.

The programming is achieved by applying a single TTL low level 0.1 ms pulse the PGM
input after addresses and data are stable. Then the programmed data is verified by
using Program Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied

and then programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

When programming has been completed, the data in all addresses should be verified

with VCC-‘-VPP=5V .
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HIGH SPEED PROGRAM OPERATION

FLOW CHART
START

Vo= 625+Q25V
Vpp=1275+tQ25V
ADDRESS
= START ADDRESS

ADDRESS

= NEXT ADDRESS

L

< FAIL )
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[ELECTRIC SIGNATURE MODE ]

Electric signature mode allows to read out a code from TC571024D which identifies
its manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC571024D by using this mode before program operation and automctically set program
voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to Vip in read operation. Data output in this con-
dition is manufacturer code. Device code is identified when address A0 is set

to Viy. These two codes possess an odd parity with the parity bit of (07).

The following table shows electric signature of TC571024D.

PINS HEX,
Ap | 015]014/013]|012{011|010|0g |0g |07]0g |05 |04 03|02 |07 |0
SICNATORE 0 | 015{014|013/0121011(010|09 |Og {0706 |05 |04 |03]02 01 |00 | 1yma

Manufacture Code| Vyp f| * [ * | * x [ x|k |x|x[1]lolof1|1]0 0] 0| *%98

Device Code Vin * * * * * * | *|*(0{0/0(O0]J1|0]O][O] *%08

Notes: A9=12V+0.5V, Al vA8, Al0~vAl5, CE, OE=VyL, PGM=VIg *: Don't Care

D.C. AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER MIN. TYP. | MAX. UNIT

Vip A9 Auto Select Voltage 11.5 12.0| 12.5 v
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OUTLINE DRAWINGS
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TC574000D-150 -

524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY PREL“V"NARY

DESCRIPTION

The TC574000D is a 524,288 word X 8 bit CMOS ultraviolet light erasable and electrically
programmable read only memory. For read operation, the TC574000D’s access time is 120ns, and
the TC574000D operates from a single 5-volt power supply and has low power standby mode which
reduces the power dissipation without increasing access time,

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

Advanced CMOS technology reduces the maximum active current to 60mA /8.3MHz and
standby current to 100pA. For program operation, the programming is achieved by using the high
speed programming mode. TC574000D is fabricated with the CMOS technology and the N-channel
silicon double layer gate MOS technology.

FEATURES
® Peripheral circuit : CMOS ® Low power dissipation
Memory cell . N-MOS Active : 60mA/8.3MHz

Standby: 100pA (Ta=70°C)

® Access time
¢ High speed programming operation

=12 =120 I - 150 ® Single 5V power supply
V V5% 5V 109 . .
c«© 5% 0% ¢ Full static operation
Tem 0°C~70°C "
. P 70 l 0 ¢ Input and output TTL compatible
ACC ns ns .
® JEDEC standard 32 pin
¢ Standard 32 pin DIP cerdip package
PIN CONNECTION (toP viEw) PIN NAMES
Voo 91 \J 32] Vee A0~A18 Address Inputs
a16 02 s DO~D7 Outputs (Input
as {3 30[] a17 — utputs (Inputs) -
a2 fla 290] A14 CE Chip Enable Input :
a7 s 28] at3
a6 Os 27g :s OF Output Enable Input
as {7 26]] A9 v Ve Supply Voltage
aa O 250 ant cc cc Suppiy Voltag
a3 [9 24)) oF Vpp Program Supply Voltage
a2 [o 23] a0
at [Jn 2() CE GND Ground
a0 [12 21[) o7
oo {13 20f} D6
o1 [Jra 19f) 08
o2 s 18[] D4
ano (16 jp 03
TC574000D
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BLOCK DIAGRAM

Vpp GND Ve DO D1 D2 D3 D4 D5 D6 D7
OF o—]
— OE, CE CIRCUIT OUTPUT BUFFERS
E 0—
A0 o—1 P
Al Ol
A2 O-— 9 512
A3 o] | COLUMN \ COLUMN VO CIRCUIT
A4 - DECODER
AS <
A6 o— e
A7 ool 5 T
A8 o— «©
A9 0—p 7]
A10 o-—dl v
Al ol & 10 ROW 1024 MEMORY CELL ARRAY
A)
ase] 8 | oecooer 524,288 x Bbits
A14 o—]
A15 o—
A16 o—
A17 o—
A18 o—f
MODE SELECTION
PIN —
MODE CE OF Vep Vee DO~D7 Power
Read L L Data Out X
n Active
Output Deselect * 5V 5V High Impedance
Standby H * High Impedance Standby
Program L H Data In
Program Inhibit H “H 12.50V 6.25V High Impedance Active
Program Verify * L Data Out
#: HorL
MAXIMUM RATINGS
SYmsoL ITEM RATING UNIT
Vee Vcc Power Supply Voltage - 0.6~7.0 v
Vep Program Supply Voltage ~-0.6~14.0 \
Vin Input Voltage ~0.6~7.0 )
Vin (A9) Input Voltage (A9) -0.6~13.5 v
Vio Input/Output Voltage ~0.6~Vcc+0.5 v
Pp Power Dissipation 1.5 w
TsoLoer Soldering Temperature - Time 260- 10 °C - sec
Tstrg Storage Temperature -65~125 °c
Topr Operating Temperature 0~70 °c
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READ OPERATION

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC5740000 - 12 TC5740000 - 120/ 150
Viy Input High Voltage 2.2V~Vcc+ 0.3V 2.2V~Vcc +0.3V
ViL Input Low Voltage -0.3v~0.8V 0.3v~0.8V
Vee V¢c Power Supply Voltage 5V£5% 5V 10%
Vpp Vpp Power Supply Voltage Vee=0.6V~Vee + 0.6V Vee=0.6V~Vcc+ 0.6V
DC AND OPERATING CHARACTERISTICS (Ta=0~70°C)
SIMBOL PARAMETER TEST CONDITION MiIN. TYP. MAX. UNIT
I Input Current Vin=0~V¢e - - 10 BA
— f=8.3MHz - - 60
lecor Operating Current cE= YL f=6.7MHz - - 50 mA
lcco2 four=0mA f=1MHz - - 15
lecst TE=Vpy - - 1 mA
lecs2 Standby Current TEevee-02v - ~ 100 A
Vou Qutput High Voltage lon= - 400pA 24 - - \
VoL Output Low Voltage lot=2.1mA - - 0.4 \
ppq Vpp Current Vpp=Vcc 0.6V - - 10 pA
Lo Output Leakage Current Vour = 0.4V~Vc - - £10 pA
AC CHARACTERISTICS (Ta=0~70°C, Vpp=Vcct0.6V)
SimMBOL PARAMETER TEST CONDITION TC5740000 - 12/120 TC5740000 - 150 UNIT
MIN. MAX. MIN, MAX.
tacc Address Access Time CE=OE=V, - 120 - 150 ns
tee CE to Output Valid OE=V - 120 - 150 ns
toe OE to Output Valid TE=V - 60 - 70 ns
toF1 CE to Output in High-Z OE=V_ 0 50 0 60 ns
tor2 OE to Output in High-Z CE=V), 0 50 0 60 ns
toH Output Data Hold Time CE=0E=V 0 - 0 - ns -

AC TEST CONDITIONS

¢ Output Load
¢ Input Pulse Rise and Fall Times :

: 1 TTL Gate and Cy,=100pF

10ns Max,

0.45V~2.4V

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

® Input Pulse Levels :

¢ Timing Measurement Reference Level
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CAPACITANCE* (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
Cin Input Capacitance ViN=0V - 9 PE
Cout Output Capacitance Vour =0V - 13
*This parameter is periodically sampledandisnot 100% tested.
TIMING WAVEFORMS (READ)
AO0~A18 X X
.
ton
1< ce
=77
I
) tOF1
I
toe
S e
tacc 1pF2
D0~07 HiGH 2 )% oATA OUTPUT W
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TC574000D-12, TC574000D-120
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HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Viy Input High Voltage i 22 - Vee+ 1.0 \Y
ViL Input Low Voltage -0.3 - 0.8 "
Ve Vcc Power Supply Voltage 6.00 6.25 6.50 \Y

© Vpp Vpp Power Supply Voltage 12.20 12.50 12.80 \Y

DC AND OPERATING CHARACTERISTICS
(Ta=251£5°C,Vcc=6.25V10.25V,Vpp=12.50V+0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Iy Input Current Vin=0~Vee - - +10 pA
Vou Qutput High Voltage lon= = 400pA 2.4 - -

VoL Output Low Voltage lot=2.1mA - - 0.4
lec Ve Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=12.8V - - S0 mA

AC PROGRAMMING CHARACTERISTICS (Ta=251+5°C, Voc=6.25V10.25V, Vpp=12.50V£0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - HS
tak Address Hold Time - 2 - - s
tces CE Setup Time - 0 - - HS
teen CE Hold Time - 0 - - Hs
toEs OF Set up Time - 2 - us
tps Data Set up Time - 2 - - us
ton Data Hold Time - 2 - - Hs
typs Vpp Set up Time - 2 - - Hs
tves Ve Set up Time - 2 - - Hs
tpw Program Pulse Width TE=Vy, OE=Vjy 45 50 55 us
tog OF to Output Valid CE=Viy - - 100 ns
torp OE to Output in High-Z CE=Vy - - 90 ns

AC TEST CONDITIONS
e Output Load : 1 TTL Gate and Cy, (100pF)
¢ Input Pulse Rise and Fall Time : 10ns Max.
® Input Pulse Levels 1 0.45V~24V

¢ Timing Measurement Reference Level : Input 0.8V and 2.2V, Qutput 0.8V and 2.0V
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TC574000D-150

TIMING WAVEFORMS (PROGRAM)

HIGH SPEED PROGRAM OPERATION

A0~A18 X

tas

CE
torp
(o]
1 tos toH toe |
DO~D7 Diy STABLE ) Dour VALID D——
Vep
tvps
Vee
j tues PROGRAM PROGRAM VERIFY
L}

Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or

after Vpp.

2. Removing the device from socket and setting the device in socket with
VPP =12.50V may cause permanent damage to the device.

3. The VPP supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the VPP terminal.
When the switching pulse voltage is applied to the VPP terminal, the overshoot

voltage of its pulse should not be exceeded 14V,
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ERASURE CHARACTERISTICS

The TC574000Ds erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm?2] X exposure time [sec]) for erasure
should be a minimum of 15 [w:sec/cm2].

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of

lem from the lamp surface, the erasure will be achieved within 60 minutes.

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm?2] will reduce
the exposure time to about 20 minutes. (In this case, the intergrated dose’is 12000{pw/cm?2]X
(20X 60) [sec.] =15 [w-sec/em?2].)

The TC574000D’s erasure begins to occur when exposed to light with wavelength shorter than
4000A. The 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 AC902-are available.

OPERATION INFORMATION

The TC574000D’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | CE OE Vpp Vee Do~D7 POWER
MODE (22) | (29 | (1) (32) (13~15, 17~21)

Read Read L L Data Out Active
Operation Output Deselet * H 5V 5V High Impedance
(Ta=0~70°C) Standby H * High Impedance Standby
Program Program L H Data In
Operation Program Inhibit H H [ 1250V { 6.25V | High Impedance Active
(Ta=2515°) Program Verify * L Data Out

Note : H; Vig, L : Vq, * : Vig or Vp,
READ MODE

The TC574000D has two control functions. The chip enable (CE) controls the operation power
and should be used for device selection. The output enable (OE) controls the output buffers,
independent of device selection. Assuming that CE=0E=Vyy,, the output data is valid at the
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcg) is
equal to the address access time (tacc).

Assuming that CE=VyL, and all addresses are valid, the output data is valid at the outputs
after tog from the falling edge of OE.
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OUTPUT DESELECT MODE

Assuming that CE=Viy or OE =V, the outputs will be in a high impedance state. So two or
more TC574000D's can be connected together on a common bus line, When CE is decoded for
device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC574000D has a low power standby mode controlled by the CE signal. By applying a
high level to the CE input, the TC574000D is placed in the standby mode which reduces the
operating current to 100pA by applying MOS-high level (Voc) and then the outputs are in a high
impedance state, independent of the OF inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC574000D are in the “1” state which is
erased state. Therefore the program operation is to introduce “0's” data into the desired bit
locations by electrically programming. The TC574000D is in the programming mode when the Vpp
input is at 12.50V and CE is at Low under OE=Viy.

The TC574000D can be programmed any location at any time either individually, sequentially,

or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed
bits. The verify is accomplished with OE at VL.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.50V) is applied to Vpp terminal, a high
level CE and OE input inhibits the TC574000D from being programmed.

Programming of two or more TC574000D’s in parallel with different data is easily accomplished.
That is, all inputs except for CE and OE may be commonly connected, and a low level program
pulse is applied to the CE of the desired device only and high level signal is applied to the other
devices.
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HIGH SPEED PROGRAM MODE

The device is set up in the high speed programming mode when the programming voltage
(+12.50V) is applied to the Vpp terminal with Vgoc=6.25V.

The programming is achieved by applying a single low level 50ps pulse to the CE input after
addresses and data are stable. Then the programmed data is verified by using Program Verify
Mode. If the programmed data is not correct, another program pulse of 50ps is applied and then
the programmed data is verified. This should be repeated until the program operates correctly
(max. 25 times).

After correctly programming the selected address, the additional program pulse with width of 1
time more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.
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HIGH SPEED PROGRAM MODE

FLOW CHART

| ADDRESS = START ADDRESS |

Vce=6.25V
Vpp=12.5V

DATA =FF? YES

ADDRES:

S =

NEXT ADDRESS

YES

A

OVERPROGRAM X PULSES OF 50us
OR ONE PULSE OF 50X ps DURATION
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC574000D which identifies its
manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC574000D by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Vi in read operation, Data output in this conditions is manufacturer code.
Device code is identified when address AQ is set to Viy.

These two codes possess an odd parity with the parity bit of MSB (D7).

The following table shows electric signature of TC574000D.

PINS A0 D7 D6 D5 D4 D3 D2 D1 Do HEX.

SIGNATURE DATA
Manufacture Code Ve 1 0 Q 1 1 0 0 0 98
Device Code Vin 1 0 0 0 1 1 0 0 8C

Notes: A9=12V%0.5V
Al1~A8, A10~A18, CE, OE=V|,
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OUTLINE DRAWINGS
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524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY
PRELIMINARY

DESCRIPTION

The TC574000D1 is a 524,288 word X 8 bit CMOS ultraviolet light erasable and electrically
programmable read only memory. For read operation, the TC574000DI’s access time is 150ns, and
the T'C574000DI operates from a single 5-volt power supply and has low power standby mode which
reduces the power dissipation without increasing access time.

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

Advanced CMOS technology reduces the maximum active current to 50mA/6.7MHz and standby
current to 100pA. For program operation, the programming is achieved by using the high speed
programming mode. TC574000DI is fabricated with the CMOS technology and the N-channel
silicon double layer gate MOS technology.

FEATURES
@ Peripheral circuit : CMOS o Low power dissipation
Memory cell : N-MOS Active : 50mA/6.7TMHz

Standby: 100pA (Ta=85°C)

@ Access time
e High speed programming operation

- 150 | - 200 ® Single 5V power supply
Vee SV210% ¢ Full static operation
T - 40~85°C .
e ® Input and output TTL compatible
tacc 150ns I 200ns .
e JEDEC standard 32 pin
o Standard 32 pin DIP cerdip package
PIN CONNECTION (Top viEw) PIN NAMES
Vep [0 S 321} vee A0~A18 Address Inputs
a16 [2 3 as DO~D7 Outputs (Inputs;
ais [ 300 a7 — puts Unputs)
A12 54 291 ara CE Chip Enable Input
a7 (s 280 a3 p—
a6 6 27) a8 OE Output Enable input
as {17 261 a9 v Vee Supply Volt
A4 Ea 250 ant « Cc 2Uppy 7otAge
a3 [is z4§ Ot Vpp Program Supply Voltage
a2 [lo 23)] at0
A O 20 & GND Ground
a0 (12 21{] o7
oo {J13 20 06
o1 [}ra 19% 05
o2 O1s 18]] P4
eno s 17)) 03
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BLOCK DIAGRAM

Vpp GNOD Vee

AR R 1

DO Dt D2 D3 D4 D5 D6 D7

AR A A A A

OF o
_ OE, TE CIRCUIT OUTPUT BUFFERS
E o—f
A0 o— T
Al o—f
A2 o— 9 512
A3 o—] ; COLUMN X COLUMN /O CIRCUIT
A4 o— - DECODER
A5 o— o
A6 o— e
A7 o— 5 1
A8 o— @
AS n
A10 m s
Allo— = 10 ROW 1024 MEMORY CELL ARRAY
A12 o o v A .
A13 o— 2 DECODER 524,288 x 8bits
Al14 o—
A15 o—
A16 o—
A17 o—
A18 o—
MODE SELECTION
PIN — o
MODE CE OE Vep Vee DO~D7 Power
Read L Data Qut X
- Active
Output Deselect * H 5V sV High Impedance
Standby H High Impedance Standby
Program L H Data In
Program Inhibit H H 12.50v 6.25V High Impedance Active
Program Verify * L Data Out
*: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Ve Power Supply Voltage -0.6~7.0 \%
Vpp Program Supply Voltage -0.6~14.0 "
Vin input Voltage -0.6~7.0 v
Vio Input/Output Voltage ~0.6~Vcc+0.5 \
Ppo Power Dissipation 1.5 w
TsoLDER Soldering Temperature - Time 260-10 °C- sec
Tstrg Storage Temperature -65~125 °C
Topr Operating Temperature -40~85 °C
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READ OPERATION

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+0.3 \"
Vi Input Low Voltage =03 - 0.8 \
Vee Ve Power Supply Voltage 4.50 5.00 5.50 \
Vpp Vpp Power Supply Voltage Vee—0.6 Vee Vee+ 0.6 \
DC AND OPERATING CHARACTERISTICS (Ta= —40~85°C)
SYMBOL PARAMETER TEST CONDITION MIN TYP. MAX. UNIT
u Input Current Vin=0~Vcc - - 10 pA
I CE= f=6.7MHz - - 50
ol Operating Current CE=ViL mA
lccoz loyr =0mA f=1MHz - - 15
! CE=V - - 1 mA
cost Standby Current M
lecs2 CE=Vce—0.2V - - 100 BA
Vou Output High Voltage lon = —400pA 24 - - v
VoL Qutput Low Voltage lot=2.1mA - - 0.4 v
lppy Vpp Current Vpp=Vcct 0.6V - - 10 PA
Lo Output Leakage Current Vouyr =0.4V~Vcc - - 10 BA

AC CHARACTERISTICS (Ta= —40~85°C, Vpp=Vcc%0.6V)

SIMBOL PARAMETER TEST CONDITION TC574000D1 - 150 TC574000D1 - 200 UNIT
MIN. MAX. MIN. MAX.
tacc Address Access Time CE=OE=V, - 150 - 200 ns
tce CE to Output Valid OE=Vy - 150 - 200 ns
toe OF to Output Valid CE=V, - 70 - 70 ns
o CE to Output in High-Z OE=v ] 60 0 60 ns
o2 OE to Output in High-Z CE=V, 0 60 0 60 ns
toK Output Data Hold Time CE=OE=V, 0 - 0 - ns

AC TEST CONDITIONS

® Output Load
@ Input Pulse Rise and Fall Times :

1 TTL Gate and C;,=100pF

10ns Max.

. 0.45V~24V

® Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

9 Input Pulse Levels
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CAPACITANCE* (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
CN Input Capacitance ViN=0V - 9 -
Cour Output Capacitance Vour=0V - 13

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

TIMING WAVEFORMS (READ)

AO~A18

DO~D7

A

tee

HIGH Z
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HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP, MAX. UNIT
VIH Input High Voltage 2.2 - Vee+ 1.0 \Y
Vi Input Low Voltage -0.3 - 0.8 \
Vee Vce Power Supply Voltage 6.00 6.25 6.50 A
Vpp Vpp Power Supply Voltage 12.20 12.50 12.80 \

DC AND OPERATING CHARACTERISTICS (Ta=2515°C,Vce=6.25V10.25V,Vpp=12.50V£0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Iu Input Current Vin=0~Vce - - 10 HA
Von Output High Voltage low = ~ 400pA 2.4 - -

VoL Qutput Low Voltage loL=2.1mA - - 0.4 \
Icc Vee Supply Current - - - 30 mA
lpp2 Vpp Supply Current Vpp=12.8V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 12.0 12.5 Vv

AC PROGRAMMING CHARACTERISTICS (Ta=25%5°C, Voc=6.25V10.25V, Vpp=12.50V+0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
tas Address Setup Time - 2 - - Hs
taH Address Hold Time - 2 - - s
tees CE Setup Time - 0 - - Bs
teen CE Hold Time - 0 - - ps
togs OE Set up Time - 2 - ps
tps Data Set up Time - 2 - - us
toH Data Hold Time - 2 - - ps
typs Vpp Set up Time - 2 - - ps
tves V¢e Set up Time - 2 - - ps
tpw Program Pulse Width CE=Vy, OE=Vy 45 50 55 us
toe OF to Output Valid CE=Vj - - 100 ns
torp OF to Output in High-Z CE=Vjy - - 90 ns

AC TEST CONDITIONS

@ Output Load : 1 TTL Gate and Cr, (100pF)

@ Input Pulse Rise and Fall Time : 10ns Max.

o Input Pulse Levels 1 0.45V~2.4V

® Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMING WAVEFORMS (PROGRAM)

HIGH SPEED PROGRAM OPERATION

" :
AO~A18 X X
.

tas TAH

CE

loes toep

oE \_ /"

. ps ton toe

-
DO~D7 ———— Din STABLE § {_  Dour vALD }———

tves

Vee
j tycs PROGRAM PROGRAM VERIFY
Ll

Note 1. Vg must be applied simultaneously or before Vpp and cut off simultaneously or
after Vpp.

2. Removing the device from socket and setting the device in socket with
VPP =12.50V may cause permanent damage to the device.

3. The VPP supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the VPP terminal.
When the switching pulse voltage is applied to the VPP terminal, the overshoot
voltage of its pulse should not be exceeded 14V.
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ERASURE CHARACTERISTICS

The TC574000DI's erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm2]Xxexposure time [sec.]) for erasure
should be a minimum of 15 [w - sec/cm2].

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of

lem from the lamp surface, the erasure will be achieved within 60 minutes.

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm2] will reduce
the exposure time to about 20 minutes. (In this case, the integrated dose is 1200[uw/cm2]x
(20X 60) [sec.] =15 {w-sec/ecm?2].)

The TC574000DIs erasure begins to occur when exposed to light with wavelength shorter than
4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength components.
Therefore when used under such lighting for extended perioded periods of time, the opaque seals-
Toshiba EPROM Protect Seal AC902-are available,

OPERATION INFORMATION

The TC574000DI’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs,

PIN NAMES (NUMBER) | CE OF Vpp Vee DO~D7 POWER
MODE (22) (24) (n (32) (13~15, 17~21)
Read Read L L Data Out .
. Active
Operation Output Deselet * H 5V 5V High Impedance
(Ta= -40~85°C) | siandby H * High Impedance Standby
Program Program L H Data In
Operation Program Inhibit H H 12.50V | 6.25V | High Impedance Active
{Ta=2525°C) Program Verify * L Data Out

Note: H; Viy, L: Vi, *: Viy or Vi
READ MODE

The TC574000DI has two control functions. The chip enable (CE) controls the operation power
and should be used for device selection. The output enable (OE) control the output buffers,
independent of device selection. Assuming that CE=0E=Vjy, the output data is valid at the
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcg) is
equal to the address access time (tacc).

Assuming that CE=V]y, and all addresses are valid, the output data is valid at the outputs
after tog from the falling edge of OE.
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OUTPUT DESELECT MODE

Assuming that CE=ViH or OE=Vy, the outputs will be in a high impedance state. So two or
more TC574000D’s can be connected together on a common bus line. When CE is decoded for
device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC574000DI has a low power standby mode controlled by the CE signal. By applying a
high level to the CE input, the TC574000DI is placed in the standby mode which reduce the
operating current to 100pA by applying MOS-high level (Vce) and then the outputs are in a high
impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC574000DI are in the “1” state which is
erased state. Therefore the program operation is to introduce “0's” data into the desired bit
locations by electrically programming., The TC574000DI is in the programming mode when the Vpp
input is at 12.50V and CE is at Low under OE=Viy.

The TC574000DI can be programmed any location at any time either individually, sequentially,

or at random.

PROGRAM VERIFY MODE

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

bits. The verify is accomplished with OE at ViL.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.50V) is applied to Vpp terminal, a high
level CE and OE input inhibits the TC574000DI from being programmed.

Programming of two or more TC574000DY’s in parallel with different data is easily
accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low
level program pulse is applied to the CE of the desired device only and high level signal is
applied to the other devices.
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HIGH SPEED PROGRAM MODE

The device is set up is the high speed programming mode when the programming voltage
(+12.50V) is applied to the Vpp terminal with Voc=6.25V.

The programming is achieved by applying a single low level 50us pulse to the CE input after
addresses and data are stable. Then the programmed data is verified by using Program Verify
Mode. If the programmed data is not correct, another program pulse of lms is applied and then the
programmed data is verified. This should be repeated until the program operates correctly (max. 25
times) .

After correctly programming the selected address, the additional program pulse with width of 1
time more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.
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HIGH SPEED PROGRAM MODE

FLOW CHART
START
[ ADDRESS = START ADDRESS |
Vee=6.25V
DATA=FF? YES
Y
I PROGRAM 50us PULSE |
ADDRESS = OVERPROGRAM X PULSES OF 50ps
NEXT ADDRESS OR ONE PULSE OF 50X ps DURATION
oK
NO

Vee=5.0V
Vpp = 5.0V

READ ALL BYTE
oK

L FAIL
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC574000DI which identifies its
manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TC574000DI by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Vjy, in read operation. Data output in this condition is 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 (D7).

The following table shows electric signature of TC574000DI.

PINS A0 D7 D6 D5 D4 D3 D2 D1 Do HEX.

SIGNATURE DATA
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
Device Code Viu 1 0 0 0 1 1 0 0 8C

Notes: A9=12V+0.5V
Al1~A8, A0~A18, CE, OE=V),
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OUTLINE DRAWINGS

¢ Cerdip DIP
WDIP32-G-600
Unit: mm
2 ) _,.\.- .2
=)

(
\.
6.0TYP
14.66+0.3
|15.24l

16.0TYP

| S0 [ 1 pg G50S8N g RISy VS QAU S g D [ O 5 [y Yy D gy RO g oo
1 16

01
0.25Zg0s

42.0£0.5

n

= n

+l o

o

~ o

< ©

[~ wn m

P o

- Y H

= ~
1.95TYP " ™
—e )

o

A-86



4MEGA BIT (262,144 WORD x 16BIT /524,288 WORD x 88IT)
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

DESCRIPTION

The TC574200D is a 4,194,304 bit CMOS ultraviolet light erasable and electrically
programmable read only memory, It is organized as 256K words of 16 bit or 512K words of 8 bit.
The TC574200D is compatible with 40 pin 4M bit Mask ROM. This product is packed in 40 pin
standard cerdip package. The TC574200D is fabricated with the CMOS technology. Advanced
circuit techniques provide both high speed and low power features with access time of 120ns/150ns
/200ns and a maximum operating current of 60mA /8.3MHz, The programming time of the
TC574200D except overhead times of EPROM programmer is only 28 seconds by using the high
speed programming algorithm.

EEATURES
e Peripheral circuit : CMOS ¢ Low power dissipation
Memory cell : NMOS Standby : 100pA
® Fast access time e Full static operation
(Vce=5V+10%, Ta=0~70°C) e Input and output TTL compatible
TC574200D-120 : 120ns o Three state output
TC574200D -150 : 150ns ¢ High speed programming operation : tpw 50us
TC574200D -200  : 200ns ¢ 4M MROM compatible pinout : TC534200P
e Single 5V power supply o Standard 40 pin DIP cerdip package
PIN CONNECTION PIN NAMES
(TOP VIEW) ( Reference)
awrt ~ w [ a8 arls 7 w0[as AO~A17 | Address Input
A7 E 2 39 %Ag A7 E 2 39 gAQ D0~D14 | Output (Input)
as O3 38 (Ja10 a6 3 38 [Jat0 :
as (s 37 JAn as 4 37 [Jan [ Chip Enable Input
as s 36 [JA12 A s 36 DA __OF Output Enable Input
a3 s 35 [Ja3 a3 s 35 [Jan Output {Input
a2 7 34 A a2y 33 A D15/A-1 pu“(\d:res)s Input
ar s 33 {JAts a1 [Cls 33 {Ja1s E
g 32 (Jat6 a0 Os 32 Jate BYTE/ V., | VOrd: Byte select Input
?E'E 10 31 %ﬁi/v" "c's'E 10 3 gm i /Program Supply Voltage
v O 11 30 Jv, v 11 30 v,
B¢ 02 2 Powssant e 29 orssa-1 Ve {Vcc Supply Voltage
oo 13 28 [Jo7 oo (12 28 gm Vss Ground
o8 []14 27 [Jo14 ps [ 14 27 [Jo1a
o1 [1s 26 [Jos o1 s 26 [Jos
09 []16 25 [do13 o9 16 25 [Jois
o2 (17 24 Jos o2 (7 24 [Jos
p10 []18 23 [dp12 o0 [J18 23 Jon2
03 (19 22[Joa o3 19 22704
o1 (] 2 21 [Dvee o1 20 21 [Jvec
TC5742000 4M Mask ROM
TC534200P
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TC574200D-120, TC574200D—-150
TC574200D-200

BLOCK DIAGRAM

Vep Vss Vee D15 "~ DO
el T
BYTE BYTE, CE, OF CIRCUIT OUTPUT BUFFERS
OF o
CE o
e -
A-1© 9 | cotumn | s12 COLUMN /O
A0 O ¢ ¢
ADDRESS DECODER CIRCUIT
S BUFFERS [ [}
10 ROW 1024 MEMORY CELL
S S ARRAY
DECODER 262,144 % 16 BITS
A17 O
MODE SELECTION
PINS BYTE - - D15
MODE CE | OF I Vep Vee DO~D7 D8~D14 JA-1 Power
Read (168Bit) Lt H Data Out
Read (Lower 8Bit) e L Data Out‘ High Impedance L
( Lower 88Bit)
Read (Upper 8Bit) Ll L Data Out. High Impedance H Active
Y ( Upper 8 Bit)
Output Deselect L|H H, H:gh Impedance
L High Impedance *
Standby H | = H H!gh Impedance Standby
L High Impedance *
Program L {H Data In
Program Inhibit H { H | 125V | 6.25V High Impedance Active
Program Verify * § L Data Out
Note: H=Viy, L=Vy, »=V|4 or VL
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vec Power Supply Voltage ~0.6~7.0 \
Vpp Program Supply Voltage -0.6~14.0 v
ViN Input Voltage -0.6~7.0 v
Vin (A9) Input Voltage (A9) -0.6~13.5 v
Viro Input/ Output Voltage =0.6~Vce +0.5 v
Po Power Dissipation 1.5 w
TsoLDER Soldering Temperature * Time 260-10 °C.sec
TSTRG Storage Temperature - 65~150 °C
Torr Operating Temperature 0~70 °C
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TC574200D-120, TC574200D-150
TC574200D-200

READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voltage 2.2 - Vee+0.3 \
Viu Input Low Voltage -0.3 - 0.8 v
Vce Vce Power Supply Voltage 4.50 5.00 5.50 \

D.C. AND OPERATING CHARACTERISTICS (Ta=0~70°C)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
i Input Current Vin=0V~Vce - - 10 BA
lccor CE=0V loyr=0mA f=8.3MHz - - 60 mA

Operating Current —
lecoz CE= 0V loyr=0mA f= 1MHz - - 30 mA
leest CE=Viy - - 1 mA
Standby Current -
lecs2 CTE=Vc-0.2V - - 100 pA
VoH Output High Voltage lon = - 400pA 24 - - v
Vou Output Low Voltage loL=2.1mA - - 0.4 v
lppy Vpp Current Vpp = 0V~Vce + 0.6V - - 10 HA
o Output Leakage Current Vour =0.4V~Vcc - - +10 PA

A.C. CHARACTERISTICS (Ta=0~70°C)

SYMBOL PAR-AMETER MIN. 12°MAX. MIN. 15?\/IAX. MIN. ZOOMAX‘ UNIT
tacc Address Access Time - 120 - 150 - 200 ns
tce CE to Output Valid - 120 - 150 - 200 ns
toe OF to Output Valid - 60 - 70 - 70 ns
tort CE to Output in High Impedance 0 50 0 60 0 60 ns
1oF2 OE to Output in High Impedance 0 50 0 60 0 60 ns
ton Output Data Hold Time 0 - 0 - 0 - ns
to1 BYTE to Output Valid - 120 - 150 - 200 ns
terp | BYTE to Output in High Impedance - 50 - 60 - 60 ns

+ A.C. TEST CONDITIONS

- Output Load ¢ 1 TTL Gate and CL=100PF

+ Input Pulse Rise and Fall Time ¢ 10ns Max

- Input Pulse Levels : 0.45V and 2.4V

- Timing Measurement Reference Level ! Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TC574200D-120, TC574200D-150

TC574200D-200
CAPACITANCE " (Ta=25°C, = 1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cint Input Capacitance Vin=0V - 6 10 pF
Cin2 Input Capacitance (BYTE/ Vpp) Vin=0V - 50 60 pF
Cout |Output Capacitance Vour=0V - 10 12 oF

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

TIMING WAVEFORMS
WORD - WIDE READ MODE

_— @(m
= N ﬂ///////////////
R AN\ e Y 777111111111

Note: BYTE/Vpp=Viy
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TC574200D-120, TC574200D-150
TC574200D-200

BYTE -WIDE READ MODE

- JTITTI
- S

tacc tor2

High Z High Z
DO~D7 Dour VALID E—

Note: BYTE/Vpp=V|L

BYTE TRANSITION

AO~A17
= High 2
A-1
—
tacc ton
P -~

e Y, i

toH

Y High 2 -
3 =

taTD

T‘

Ly

Note: CE, OE=V)_
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TC574200D-120, TC574200D-150

TC574200D-200

HIGH SPEED PROGRAM OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vix Input High Voltage 2.2 - Vee+ 1.0 \
Vi Input Low Voltage -0.3 - 0.8 \
Vee Vcc Power Supply Voltage 6.00 6.25 6.50 \
Vep Vep Power Supply Voltage 12.20 12.50 12.80 )

D.C. AND OPERATING CHARACTERISTICS (Ta=25%5°C, Vcc=6.25+0.25V, Vpp=12.50+0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
M Input Current Vin=0V~Vce - - 110 BA
Vou Output High Voltage lon = = 400pA 24 - - v
VoL Output Low Voltage lot=2.1mA - - 0.4 \
Icc Ve Supply Current - - - 40 mA
Ipp2 Vpp Supply Current Vpp=12.8V - - 100 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=251%5°C, Vcc=6.25+0.25V, Vpp=12.50 £0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - ps
tan Address Hold Time - 2 - - ns
tces CE Setup Time - 0 - - ps
teeH CE Hold Time - 0 - - Hs
toes OF Setup Time - 2 - - Hs
tps Data Setup Time - 2 - - M
toH Data Hold Time - 2 - - '
tvps Vpp Setup Time - 2 - - Bs
tvcs Vec Setup Time - 2 - - s
tow Program Pulse Width - 45 50 55 ps
topw | Overprogram Pulse Width Note 1 45 50 55 us
toe OF to Output Valid CE=Viu - - 100 ns
torp OE to Output in High Impedance CE=Viy - - 90 ns

+ A.C. TEST CONDITIONS
+ Output Load
+ Input Pulse Rise and Fall Time
* Input Pulse Levels

- Timing Measurement Reference Level

1 1 TTL Gate and CL=100PF

¢ 10ns Max

: 0.45V and 2.4V

: Input 0.8V and 2.2V, Output 0.8V and 2.0V

Note 1: topw depends on the program pulse width which is required in the initial program.
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TC574200D-120, TC574200D—-150
TC574200D-200

TIMING WAVEFORMS

HIGH SPEED PROGRAM OPERATION

A0~A17 X :x

tas - trw “lAH'
w NV RERRREREE e
toes 2_;:
OE o o & /
s T
D0~D15 —————z Dy STABLE @———‘{: Dourt VALID -‘E-———

tves

BYTE/ Vpp /
Vee /

tves

PROGRAM PROGRAM VERIFY

Note: 1. Vgc must be applied simultaneously or before Vpp and cut off simultaneously
or after Vpp.

2. Removing the device from socket and setting the device in socket with
Vpp=12.50V may cause permanent damage to the device.

8. The Vpp supply voltage is permitted up to 14V for program operation. So the
voltage over 14V should not be applied to the Vpp terminal. When the
switching pulse voltage'is applied to the Vpp terminal, the overshoot voltage of
its pulse should not be exceeded 14V,
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TC574200D-120, TC574200D-150
TC574200D-200

ERASURE CHARACTERISTICS

The TC574200D’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated
dose (ultraviolet light intensity [W/cm?2] X exposure time [sec.]) for erasure should be a minimum of
15[W - sec/cm?2l,

When the Toshiba sterilizing lamp GL-15 is used and the device isexposed at a distance of
lem from the lamp surface, the erasure will be achieved within 60 minutes. And using
commercial lamps whose ultraviolet light intensity is a 12000 [pW/cm2] will reduce the exposure
time to about 20 minutes. (In this case, the integrated dose is 12000 [pW/cm?2] X (20X 60) [sec]=15
[W-sec/em2],)

The TC574200D’'s erasure begins to occur when exposed to light with wavelength shorter than
4000A. The 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 AC902 ~are available.

OPERATION INFORMATION

The TC574200D’s eight operation mode are listed in the following table. Mode selection can
be achieved by applying TTL level signal to all inputs.

PINS BYTE - N D15
MODE CE | OF IVrp Vee DO~D7 D8~D14 JA-1 Power

Read (16 8it) L L H Data Out
Read (Lower 8Bit) Ll L Data Out High Impedance L
! ( Lower 8Bit)
Data Out High Impedance H Active

Read (Upper 8Bit) Lt L
5V {Upper 8 Bit)

Output Deselect L|H H Hfgh Impedance
L High Impedance I *
Standby H| o+ 2 High Impedance Standby
L High impedance l *
Program L |H Data In
Program Inhibit H | H ]125V | 6.25v High impedance Active
Program Verify L Data Out

Note: H=Viy, L=V, *=V|yq or VL

A-94



TC574200D-120, TC574200D—-150
TC574200D—-200

READ MODE

The TC574200D has the BYTE/ Vpp terminal that selects word - wide output and byte - wide
output. When BYTE/Vpp is set to Viy, the word - wide output is selected, and D15/A -1 pin is
used for D15 data output.

When BYTE / Vpp is set to Vi1, the byte - wide output is selected, and D15/A ~1 pin is used
for A-1 address input. When A-1 is set to VL in this condition, the data output is selected
lower 8 bits of the 16 bit data which has been programmed. When A -1 is set to Viy, the data
output is selected upper 8 bits.

The TC574200D has two control function. The chip enable (CE) controls the operation power
and should be used for device selection. The output enable (OE) controls the output buffers,
independent of device selection. Assuming that CE=0E =V, the output data is valid at the
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcE) is
equal to the address access time (tocc). Assuming that CE=Vjy and all addresses are valid, the

output data is valid at the outputs after tog from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=Vyg or OE=Vpy, the outputs will be in a high impedance state. So two
or more TC574200D’s can be connected together on.a common bus line. When CE is decoded for
device selection, all deselected devices are in low power standby mode.

STANDBY MODE’

The TC574200D has a low power standby mode controlled by the CE signal. By applying a
high level to the CE input, the TC574200D is placed in the standby mode which reduces the
operating current to 100pA by applying MOS -high level (V¢c) and then the outputs are in a high
impedance state, independent of the OF input:
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TC574200D—-120, TC574200D-150
TC574200D-200

PROGRAM MODE

Initially, when recieved by customers, all bits of the TC574200D are in the “1” state which is
erased state. Therefore the program operation is to introduce “0's” data into the desired bit
location by electrically programming. The TC574200D is in the programming mode when the Vpp
input is at 12,50V and CE is at TTL-Low under OE=Viy. Data to be programmed must be
applied 16 bits in parallel to the data pins,

The TC574200D can be programmed any location at anytime either individually, sequentially,
or at random,

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed bits.
The verify is accomplished with OF at V. The programmed data should be compared with
the original word-wide (16 bit) data.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (12.50V) is applied to Vpp terminal, a high level
CE input inhibits the TC574200D from being programmed, Programming of two or more EPROMs
in parallel with different data is easily accomplished. That is, all inputs except for CE and OFE
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 is applied to the other devices.

HIGH SPEED PROGRAM MODE

The device is set up the high speed programming mode when the programming voltage
(12.50V) is applied to the Vpp terminal with Vggo=6.25V. The programming is achieved by
applying a single TTL low level 50ps pulse to the CE input after addresses and data are stable.
Then the programmed data is verified by using Program Verify Mode. If the programmed data is
not correct, another program pulse of 50ps is applied and then the programmed data is verified.
This should be repeated until the program operates correctly(max. 25 times).

After correctly programming the selected address, the overprogram pulse of same length that
needed for initial programming should be applied. When programming has been completed, the
data in all addresses should be verified' with"Voo=Vpp=5V.
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TC574200D-120, TC574200D-150
TC574200D-200

HIGH SPEED PROGRAM MODE
FLOW CHART

START

I

ADDRESS =
START ADDRESS
I
Vee=6.25V
BYTE/Vpp = 12.50V

YES

DATA = FFFF?

X=0

S

1

[ PROGRAM 50 s PULSE I
|
X=X+1

I

YES

NG

b

oK |

ADDRESS = OVERPROGRAM X PULSES OF 50 us
NEXT ADDRESS’ OR ONE PULSE OF 50X us DURATION

NG

VERIFY

i

NO

LAST ADDRESS 2
YES

Vee=5.0V
BYTE/Vpp = 5.0V

NG
READ ALL BYTE — FAIL
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TC574200D-120, TC574200D—-150
TC574200D-200

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC574200D which identifies its

manufacturer and device type.

device code from TC574200D by using this mode before program operation and automatically set
program voltage (Vpp) and algorithm,

The programming equipment may read out manufacturer code and

Electric signature mode is set up when 12V is applied to address line A9 and the rest of

address lines is set to Vi1 in read operation.

Device code is identified when address AOQ is set to VIH.

with the parity bit of (D7).
The following table shows electric signature of TC574200D.

Data output in this condition is manufacturer code.
These two codes possess an odd parity

SIGNATURE PINS A0 |D15|D14|D13|D12|D11|D10| D9 | D8 [ D7 | D6 | DS | D4 | D3 | D2 | D1 | DO DT-:;
Manufacturer Code | vy | * * * * * * * * 1 0 0 1 1 0 0 0 | **98
Device Code V| * * * * * * * * 1 0 0 0 1 1 1 1 | **8F
Note: &_AB, A10-A17, CE, OE=V)_
BYTE/VPP=V|y
* Don'tcare
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Vee Ve Power Supply Voltage 4.50 5.00 5.50 '
Vo A9 Auto Select Voltage 11.50 12.00 12.50 Vv
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OUTLINE DRAWINGS
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32,768 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

PRELIMINARY

The TCB7HR56D is a 32,768 word x 8 bit CMOS ultraviolet 1ight erasable and electrically
programmable read only memory. For read operation, the TC87HR56D’s access time
is 70ms, and the TC57H256D operates from a single 5-volt power supply and has low
power standby mode which reduces the power dissipation without increasing access time.
The standby mode is achieved by applying a TTL-high level signal to the CE input.
Advanced CMOS technology reduces the maximum active current to 50mA/14.2MHz and stand-

by current to 100pA.
high speed programming mode.

using high speed programming mode.

For program operation, the programming is achieved by using the

For program operation, the programming is achieved by

and the N-channel silicon double layer gate MOS technology.

« Peripheral circuit:
*« Memory cell

CMOS

-70
Vee  |5V:5% |5v+109
tACC 70ns| 85ns
» Single 5V power supply

-85

N-MOS

Full static operation
High speed programming mode

Inputs and outputs TTL.compatible
Pin compatible with ROM TC53257P, TMM23256P,

TMM27256AD and TC57256AD

BLOCK DIAGRAM

Standard 28 pin DIP cerdip package

TC57H256D is fabricated with the CMOS technology

[PIN CONNECTION]| (TOP VIEW) Vep GND Voc ~ 000L 0203 04 050607
Vpp 04! E .
A12d?2 — OE,CE CIRCUIT OQUTPUT BUFFERS
3 CE o
4 A0 o | | ¥
5 Al o 6 | coLuMn | 64 COLUMN L0
6 A201 g "] pEcoper [ CIRCUIT
7 A4 o 2
8 A5 0 & ' }
A6 O— &
:; g: 2 Agr- ROW 512 EMEiRY CELL
O ) RRAY
oo B DECODER 32,768x8bits
; A1l 0— 2
Al2 O—
GND Al3 O—
Al4 O—
PIN NAMES [MODE SELECTION|
A0~ Al4|Address Inputs PIN [ CE | OE | VPP | VcC 00~ 07 POWER
00~ 07 |Outputs (Inputs) MODE (20)[€22)] (1) {(28)] (11413, 15119)
TE  |Chip Enmsble Input | [Read - =1L v D:“ Out Active
5T Output Enable Imput z:t::; Deselect E 5 5V |High Impedance
Vpp |Program Supply andby H High Impedance |Standby
Voltage Program L H 125\;” sv” Data In
Vee Vcc Supply Voltage |[Program Inhibit | H H 2y 2){High Impedance |Active
(+5V) Program Verify | * | L |12V |6.25Vpata out
GND Ground * Hor L 1): HIGH SPEED PROGRAM MODE I

2): HIGH SPEED PROGRAM MODE 1T
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TC57H256D-70
TC57H256D-85

[MAXIMUM RATINGS]

SYMBOL ITEM RATING UNIT
Vee Vecc Power Supply Voltage -0.6~7.0 v
Vpp Program Supply Voltage -0.6v14.0 v
VIN Input Voltage -0.6+7.0 v
Vi/o Input/Output Voltage 0.6 vVgct0.5 v

Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 260 -10 °C . sec
tstg Storage: Temperature -65 125 °C
torr Operating Temperature 0~70 °c

(READ OPERATION|

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

SYMBOL PARAMETER TC57H256D-70 TC57H256D-85

Ta Operating Temperature 0~ 70°C 0~ 70°C
Vee Vcc Power Supply Voltage 5V+5% 5V+10%

Vpp Vpp Power Supply Voltage Vee-0.6V v Vec+0.6V Vee=0.6V A~ Voe+0.6V

D.C. AND OPERATING CHARACTERISTICS

SYMBOL PARAMETER CONDITION NIN. | TYP. MAX. UNIT

Irr Input Current ViN=0 ~ Vce - - *10 Ha

Iro Output Leakage Current Vour=0.4 ~ Ve - - $10 uA

Iccor CE=0V f=14,2MHz| - - 50
Operating Current ' mA

Tecoz IouT=O0mA |f=LMHz | - [ - 20

Tcest Standby Current ~Vrn N - ! mA

Iccs2 CE=V¢c-0.2V - - 100 nA

Vin Input High Voltage - 2.2 - Vect0.3 A\

VIL Output Low Voltage - ~0.3 - 0.8 v

Von Output High Voltage Iog=0400uA 2.4 - -

VoL Output Low Voltage I1o1=2.1mA - - 0.4

Ippl | Vpp Current Vpp=Vcc-0.6~ Voc+0.6| - - 10 A




TC57H256D-70

TC57H256D—-85
A.C. CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION |—oolH226D=70 | TCS7H256D-85 |y;yp,
MIN. MAX. MIN. MAX.

tacc |Address Access Time CE=OE=Vqp, - 70 - 85 ns
tce |CE to Output Valid OE=Vy1, - 70 - 85 ns
tog |OE to Output Valid CE=Vqq, - 40 - 45 ns
tpFl |CE to Output in High-Z OE=V7y, 0 30 0 30 ns
tpF2 |OE to Output in High-Z CE=V7y, 0 30 0 30 ns
toy |Output Data Hold Time CE=0E=V71, 5 - 5 - ns

A.C. TEST CONDITIONS

+ Output Load ¢ 1 TTL Gate and Cy=100pF

+ Input Pulse Rise and Fall Times ¢ 10Ons Max.

+ Input Pulse Levels : 0.45VnN 2.4V

+ Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION | MIN. TYP. MAX., | UNIT
Cin Input Capacitance ViN=0V - 4 6 pF
Cout Qutput Capacitance Voyr=0V - 8 12 pF

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

TIMING WAVEFORMS

i X
- N\
00~ 07 hiH 2 tmw Yvp— Y s
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TC57H256D-70
TC57H256D—-85

[HIGH SPEED PROGRAM MODE I ]

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
V1y Input High Voltage 2.2 - Veetl. o v
VIL Input Low Voltage -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 5.751 6.0 6.25 v
Vpp Vpp Power Supply Voltage 12.0 |12.5 13.0 v

D.C. and OPERATING CHARACTERISTICS (Ta=25£5°C, Vgc=6V0.25V, Vpp=12.5V:0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
111 Input Current ViN=0 vVcc - - 10 uA
Vou Output High Voltage Ioy =400uA 2.4 - - v
VoL Output Low Voltage Iop=2.1mA - - 0.4 v
Ice Vce Supply Current - - - 40 A
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vcc=6V+0.25V, Vpp=12.5V£0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP MAX. UNIT
tag Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
LCES CE Setup Time - 0 - - us
tce  |CE Hold Time - 0 - - us
tOES OE Setup Time - 2 - - us
tps Date Setup Time - 2 - - us
tpH Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tvcs Ve Setup Time - 2 - - us
tpw Initial Program Pulse Width | CE=Vyp, OE=Vyy | 0.95 1 1.05 ms
topy Overprogram Pulse Width Note 1 2.85 3 78.75 ms
toE OE to Output Valid CE=V1q - - 100 ns
tDFP OE to Output in High-Z CE=V1y - - 90 ns

A.C. TEST CONDITIONS

+ Output Load : 1 TTL Gate and CL(l00pF)
* Input Pulse Rise and Fall Times : 1Ons Max,
* Input Pulse Levels o 0,45V 2,4V

- Timing Measurement Reference Level: Input 0.8V and 2.2V, OQutput 0.8V and 2.0V

Note 1: The length of the overprogram pulse may vary as a function of the counter
value X.
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IHIGH SPEED PROGRAM OPERATION ]Il
D.C. RECOMMENDED QPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

VI Input High Voltage 2.2 - Veet+l.0 v

VIL Input Low Voltage -0.3 - 0.8 \

Vee Vce Power Supply Voltage 6.00 | 6.25 6.50 \

Vpp Vpp Power Supply Voltage 12.50 |12.75 | 13.00 \Y

D.C. AND OPERATING CHARACTERISTICS (Ta=25+5°C, Vg¢=6.25%0.25V, Vpp=12.75£0.25V)

SYMBOL PARAMETER TEST CONDITION| MIN. | TYP. | MAX. | UNIT
ILT Input Current Vin=0~ Ve - - 10 uA
Von Output High Voltage Ioy=-400uA 2.4 - - v
VoL Output Low Voltage Ior,=2.1mA - - 0.4 v
Icc Vce Supply Current - - - 40 mA
Ippp VPP Supply Current Vpp=13.0V - - 50 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=25£5°C, Vgc=6.25+0.25V, Vpp=12.75%0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tCES CE Setup Time - 0 - - ns
tCEH CE Hold Time - 0 - - ns
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tycs Vcc Setup Time - 2 - - us
tpy Program Pulse Width CE=Vyy, OE=VIg 0.095 | 0.1 |0.105 | ms
toE OE to Output Valid CE=V1y - - 100 | ns
tpFP OE to Output in High-Z CE=Viy - - 90 ns

A.C. TEST CONDITIONS

« Output Load : 1 TTL Gate and Cp(100pF)
+ Input Pulse Rise and Fall Time ¢ 1Ons Max.
* Input Pulse Levels ¢ 0.45V to 2.4V

* Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMING WAVEFORMS

HIGH SPEED PROGRAM MODE I

(PROGRAM)

(Veg=6V0.25V, Vpp=12.5V+0.5V)

HIGH SPEED PROGRAM MODE I (Vgg=6.25V+0.25V, Vpp=12.5V+0.5V)

A0~A 14 X
JAS tpv fan
_ topw r
CE \ tCEH tCES
tOES tDEP
o N\ S/
tDs tpH top

ey
00~07 ————< Dyy STABLE >——< Doy VALID >—

—
Vpp

Yee
Note 1.
2.
3.

_/ tves

PROGRAM

PROGRAM VERIFY

Vee must be applied simultaneously or before Vpp and cut off simultaneously

or after Vpp.

Removing the device from socket and setting the device in socket with

Vpp=12.5V(12.75V) may cause permanent damage to the device.

The Vpp supply voltage is permitted up to 14V for program operation.

So the voltage over 14V should not be applied to the Vpp terminal.

When the switching pulse voltage is applied to the Vpp terminal, the

overshoot voltage of its pulse should not be exceeded 14V.
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[ERASURE CHARACTERISTICS |

The TC57H256D's erasure is achieved by applying shortwave ultraviolet light which has
a wavelength of 2537A (Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm?] 4 X1 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 dis-
tance of lcm from the lamp surface, the erasure will be achieved within 60 minutes.
And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm?] will
reduce the exposure time to about 20 minutes. (In this case, the integrated does is
12000 [uw/em2] x (20 x60) [sec] = 15 [w-sec/cm?].)

The TC57H256D's erasure begins to occur when exposed to light with wavelength shorter
than 40008. The sunlight and the fluorescent lamps will include 3000 ~ 40004 wave-
length components. Therefore when used under such lighting for extended periods of
time, the opaque seals-Toshiba EPROM Protect Seal AC90l-are available.

[OPERATION INFORMATION]

The TC57H256D's six operation modes are listed in the following table.
Mode selection can be achived by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | CE | OF | Vpp | Vec 00 ~ 07
MODE @ol2)| (1) |28)] a1~13, 1519y | FOVER
d

Read Operation Rea L L Data Out Active
(Ta=0 ~70°C) Output Deselect * | H | 5V 5V | High Impedance

Standby H * High Impedance Standby

. Program L | H 1) 1)|pata In

Program Operation Inhibic 12.5V) 6V I Acti
(Ta=25£5°C) Program Inhi H H 2 2) Hig mpedance ctive

Program Verify * L 12.75v[6.25v| Data Out
Note: H; Vyg; L; Vyp; *; Vig or vip, 1): HIGH SPEED PROGRAM MODE I,

2): HIGH SPEED PROGRAM MODE I

The TC57H256D has two control functions. The chip enable (CE) controls the operation
power and should be _used for device selection.

The output enable (OE) control the output buffers, independent of device selectionm.
Assuming that CE=0E=Vyy, the output data is valid at the outputs after address access
time from stabilizing of all addresses.

The CE to output valid (tgg) is equal to the address access time (tacc) -

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

[OUTPUT DESELECT MODE]

Assuming that CE=Vyy or OE=Vyy, the outputs will be in a high impedance state.
So two or more TC57H256D's can 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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STANDBY MODE

The TC57H256D has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC57H256D is placed in the standby
mode which reduce the operating current to 100uA by applying MOS-high level (Vcc)
and then the outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57H256D are in the "1"
state which is erased state.

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

The TCS57H256D is in the programming mode when the Vpp input is at 12.5V and CE is
at TTL-Low under OE=Vry.

The TC57H256D can be programmed any location at any time either individually,
sequentially, or at random.

[PROGRAM VERIFY MODE]

The verify mode is to check that desired data is correctly programmed on the
programmed bits. .
The verify is accomplished with OE at Vyp.

[PROGRAM INHIBIT MODE |

Under the condition that the program voltage (+12.5V or 12.75V) is applied to Vpp
terminal, a high level CE input inhibits the TC57H256D from being programmed.
Programming of two or more TC57H256D's in parallel with different data is easily
accomplished. That is, all inputs except for 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 is applied to the other devices.

| HIGH SPEED PROGRAM MODE I |

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 {(+12.5V) is applied to the Vpp terminal with Vgc=6V.

The programming is achieved by applying a single TTL low level lms pulse to the CE
input after addresses and data are stable. Then the programmed data is verified by
using Progam Verify Mode.

If the programmed data is mot correct, another program pulse of lms is applied and
then the programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

After correctly programming the selected address, the additional program pulse

with width of 3 times more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified
with Vee=Vpp=3V.
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[HIGH SPEED PROGRAM MODE I|

FLOW CHART

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF 1 msec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
A
OK =

No LAST

ADDRESS ?

Vee =35.0V
Vpp =350V
T

READ
ALL BYTE

R-a
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[HIGH SPEED PROGRAM MODE I|

The device is set up in the high speed programming mode when the programming
voltage (+12.75V) is applied to the Vpp terminal with Vgc=6.25V.

The programming is achieved by applying a single TTL low level 0.lms pulse the CE
input after addresses and data are stable. Then the programmed data is verified
by using Program Verify Mode.

If the programmed data is not correct, another program pulse of O.lms is applied
and then programmed data is verified. This should be repeated until the program

operates correctly (max. 25 times).

When programming has been completed, the data in all addresses should be verified
with VCC=VPP=5V .
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[HIGH SPEED PROGRAM MODE I}

FLOW CHART

START

Vee = 6.25%0.25V
VPP =1275%025V

!

ADDRESS
= START ADDRESS

ADDRESS
= NEXT ADDRESS

( FaIL )
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[ELECTRIC SIGNATURE MODE |

Electric signature mode allows to read out a code from TC57H256D which identifies
its manufacturer and device type.

The programming equipment may read out manufacturer coce and device code from
TC57H256D by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines are set to Vi in read operation. Data output in this con-

dition 1is manufacturer code. Device code is identified when address A0 is set

to Vig. These two codes possess an odd parity with the parity bit of MSB (07).

The following table shows electric signature of TC57H256D.

PINS | AO 07 06 05 04 03 02 ol 00 HEX.
SIGNATURE (10)  (19) | (18) | (A7) | (16) | (15) | (13) [ (12) | (11) | DATA
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
Device Code ViH 0 1 0 0 0 1 0 1 45

Notes: A9=12V:0.5V
Al ~ A8, AlO~ Al4, CE, OE=Vyp
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OUTLINE DRAWINGS
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131,072 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

DESCRIPTION

The TC57H1000AD /TC57H1001AD is a 181,072 word X 8 bit CMOS ultraviolet light erasable
and electrically programmable read only memory.

The TC57H1000AD is JEDEC standard pin configuration and the TC57H1001AD is compatible
with 28 pin 1M bit Mask ROM. Both products are packed in 32 pin standard cerdip package.

The TC5TH1000AD /TC57H1001AD is fabricated with the CMOS technol9gy. Advanced circuit
techniques provide both high speed and low power features with a maximum operating current of
40mA /11.8MHz and access time of 85ns/100ns.

The programming times of the TC57H1000AD / TC57H1001AD except overhead times of
EPROM programmer is only 14 seconds by using the high speed programming algoritim.

FEATURES
® Peripheral circuit : CMOS ¢ Wide operating temperature range : 0~70°C
Memory cell . N-MOS ¢ Single 5V power supply
® Access time ¢ Full static operation
-85 ~100 ¢ High speed programming operation : tpw 0.1ms
tace 85ns 100ns ¢ Input and output TTL compatible
Vee 5V £10% ® JEDEC standard 32 pin : TC57H1000AD
e Low power dissipation ¢ 1M MROM compatible : TC57H1001AD
Active : 40mA/11.8MHz ¢ Standard 32 pin DIP cerdip package
Standby: 100pA (Ta=70°C)
PIN CONNECTION (TOPVIEW) PIN NAMES
Vep [] 1 Vee Vep [J 1 Vee (Reference) AO~A16 | Address inputs
A6 [ 2 PGM OE ] 2 PGM ~
A5 3 NC A15[ 3 NC AIS O Vee DO~D7_|Outputs (inputs)
A2 4 A4 A12( 4 A4 A2 2 Al4 CE | Chip Enable Input
A7 (5 A13 A7( 5 Aa13 A70 3 A3 OF | Output Enable Input
A6 [ 6 AB A6 [] 6 A8 A6 [} 4 A8 p—
as g 7 A9 asd 7 A9 as( s A9 PGM Progran? Control Input
Adql 8 A1l A4l 8 A1l A4l 6 Al Vee Vce Supply Voltage
A3 ] OF A3[ 9 A6 A3l 7 Al6 Vep | Program Supply Voltage
A2 [ A0 A2 [[10 A0 A2 8 A0
Al (] T argn T A9 200TE GND | Ground
A0 [] D7 A0 [] D7 A0 []10 D7 NC No Connection

DO {] D6 DO ] ps DO 11 D6
D1 DS D1 DS D1 DS
D2 D4 D2 { D4 b2 D4
GND D3 GND [| D3 GND D3
1M Mask ROM

TC57H1000AD TC57H1001AD TC531000P
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BLOCK DIAGRAM

DO D1 D2 D3 D4 DS D6 D7

AR A 2 A A

Vep GND Vee

R AR 1

& 0—7
— OF, TE PGM CIRCUIT OUTPUT BUFFERS
E o—i
A0 o— 1
Al o~
A2 o— 8 256
A3 o— S| COLUMN \ COLUMN VO CIRCUIT
A4 o—] » DECODER
A5 o— oo -
A6 o E j *
A7 o— Y r
A8 o—| o
A9 o—] a
A10 o—f E
Allo— O 2 ROW 312 MEMORY CELL ARRAY
AM2Zo— 3 "1 DECODER ) 131,072 x 8bit;
A13 o— /072 x 8bits
A14 o—]
A15 o—
A16 oo
MODE SELECTION
MODE PNt pom | cE oF Vep Vec DO~D7 Power
Read H L L Data Out .
Active
Output Deselect . * H sV % High Impedance
Standby * H * High Impedance Standby
Program L L H Data In
* H * High Impedance .
Program Inhibit 12,75V 6.25V Active
H L H High impedance
Program Verify H L Data Out
#»: HorL
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vcc Power Supply Voltage -0.6~7.0 v
Vpp Program Supply Voltage ~0.6~14.0 v
Vin Input Voltage ~0.6~7.0 Vv
Vo Input/ Output Voltage =-0.6~Vec+0.5 v
Po Power Dissipation 1.5 w
TsoLDER Soldering Temperature Time 26010 °C-sec
TSTRG Storage Temperature - 65~125 °C
Toer Operating Temperature 0~70 °C
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READ_OPERATION
DC RECOMMENDED OPERATING CONDITIONS

TC57H1000AD/ 1001AD -85 /- 100
SYMBOL PARAMETER UNIT
MIN. MAX.
Vi Input High Voltage 22 Vec+0.3 \
Vi Input Low Voltage -03 0.8 \
Vee Ve Power Supply Voltage 4.50 5.50 Vv
Vpp Vpp Power Supply Voltage Vee-0.6 Ve +0.6 \]

DC AND OPERATING CHARACTERISTICS (Ta=0~70°C)

SYMBOL PARAMETER TEST CONblTION MIN. TYP. MAX, UNIT
M Input Current Vin=0~Vce - - +10 pPA
lecon Operating Current CE=0v f=11.8MHz - - s mA
lcco2 lour=0mA 1 f=1MHz - - 15
lecst Standby Current TE=Viu - — ! mA
Iccsa TE=Vee—0.2V - - 100 pA
Vou Output High Voltage lon:= —400pA 2.4 - - \"
VoL Output Low Voltage loL=2.1mA - - 04 v
Ippi Vpp Current Vpp=Vect 0.6V - - +10 pA
o Output Leakage Current Vour = 0.4V~Vcc - - 10 pA

AC CHARACTERISTICS (Ta=0~70°C, Vpp=VccL0.6V)

SIVBOL PARAMETER TCS57H1000AD/ 1001AD - 85 TC57H1000AD/ 1001AD - 100 UNIT
MIN. MAX. MIN. MAX.
tacc Address Access Time - 85 - 100 ns
tce CE to Output Valid - 85 - 100 ns
toe OF to Output Valid - 45 - 50 ns
tpam PGM to Output Valid - 45 - 50 ns
toFy CE to Output in High-Z 0 30 0 40 ns
tor2 OE to Output in High-Z 0 30 0 40 ns
tor3 PGM to Output in High-Z 0 30 0 40 ns
ton Output Data Hold Time [¢] - [¢] - ns
AC TEST CONDITIONS

& Output Load : 1 TTL Gate and Cp,=100pF

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

@ Input Pulse Levels : 045V~24V

@ Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V
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CAPACITANCE* (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Viy=0Vv 4 9 P
(]
Cout Output Capacitance Vour=0V - 10

*This parameter

TIMING WAVEFORMS (READ)

is periodically sampled and is not 100% tested.

tce

toe

/7///

‘—§ s )

tor1

tor2

Ry

toF3

HIGH Z

00~D7
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HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voltage 2.2 - Vee+ 1.0 \"
Vi Input Low Voltage ~-0.3 - 0.8 \
Vee V¢c Power Supply Voltage 6.00 6.25 6.50 \
Vpp Vpp Power Supply Voltage 12,50 12.75 13.00 v

DC AND OPERATING CHARACTERISTICS (Ta=2515°C,Vcc=6.25V10.25V,Vpp=12.75V £0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Iy Input Current Vin=0~Vcc -~ - 10 HA
Vo Output High Voltage loy = ~ 400pA 24 - -~ v
Vou Output Low Voltage loL=2.1mA - ~ 0.4 v
lce Vce Supply Current - ~ - 30 mA
lpp2 Vpp Supply Current Vep=13.0V - ~ 50 mA

AC PROGRAMMING CHARACTERISTICS (Ta=2515°C, Vgc=6.25V10.25V, Vpp=12.756V£0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP MAX. UNIT
tas Address Setup Time - 2 - - s
tAH Address Hold Time - 2 - - ns
tces CE Setup Time - 2 - - us
tceH CE Hold Time - 2 - - Hs
tos Data Set up Time - 2 - - s
toH Data Hold Time - 2 - - s
tyg Vpp Set up Time - 2 - - Hs
tow Program Pulse Width - 0.095 0.1 0.105 ms
toe QOF to Output Valid - - - 100 ns
toF2 OF to Output in High-2 TE=v, - - 90 ns

AC TEST CONDITIONS

® Output Load : 1 TTL Gate and Cp, (100pF)

o Input Pulse Rise and Fall Time : 10ns Max.

e Input Pulse Levels : 0.45V~24V

® Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMING WAVEFORMS (PROGRAM)

HIGH SPEED PROGRAM OPERATION

AO~A16 )2(

tas tAH

65__/" \ /

tor2 to tor2
L ¥ ey
DO~D7 UNKNOWN ) { Dy STABLE | Dour VAUD P
4 \ A p4
ton
tps
= tew
FGM
Ver tvs

Note 1. Ve must be applied simultaneously or before Vpp and cut off simultaneously or
after Vpp.

2. Removing the device from socket and setting the device in socket with
VPP=12.75V may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal,
When the switching pulse voltage is applied to the Vpp terminal, the overshoot
voltage of its pulse should not be exceeded 14V.
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ERASURE CHARACTERISTICS

The TC57H1000AD / TC57H1001AD’s erasure is achieved by applying shortwave ultraviolet
light which has a wavelength of 2537A (Angstroms) to the chip through the transparent window.

The integrated dose (ultraviolet light intensity [w/cm?]Xexposure time [sec.]) for erasure
should be a minimum of 15 [w - sec/cm2].

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

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm?2] will reduce
the exposure time to about 20 minutes. (In this case, the integrated dose is 12000[pw/em2]X
(20X 60) [sec.] =15 [w-sec/cm?2].)

The TC57H1000AD / TC5TH1001AD’s erasure begins to occur when exposed to light with
wavelength shorter than 4000A. The 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.

OPERATION INFORMATION

The TC57TH1000AD/TC57H1001AD’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN
GM CE v vV ~
MODE P OF PP cC DO~D7 POWER
Read Read H L L Data Out X
Active
Operation Output Deselet * * H 5V sV High Impedance
(Ta=0~70°C) Standby . H * High Impedance Standby
Program L L H Data In
Program
: * H * High Impedance
Operation Program Inhibit 1275v | 6.25v g e Active
(Ta=25%5°C) H L H High Impedance
Program Verify H L L Data Out

Note : H; Viu, Lz Vy, *: Vi or Vp,

R_N21
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READ MODE

The TC57H1000AD /TC57H1001AD has three control functions. The chip enable (CE) controls
the operation power and should be used for device selection. The output enable (OE) and the
program control (PGM) control the output buffers independent of device selection.

Assuming in that CE=0OE=Vjy, and PGM=Vy, the output data is valid at the output after
address access time from stabilizing of all addresses. The CE to output valid (tcg) is equal to the
address access time (tacc).

Assuming that CE=Vyy, PGM=Viy and all addresses are valid, the output data is valid at the
outputs after tog from the falling edge of OE. And assuming that CE=OE=Vjy, and all addresses
are valid, the output data is valid at the outputs after tpgM from the rising edge of PGM.

OUTPUT DESELECT MODE

Assuming that CE=Vy or OE=V[y, the outputs will be in a high impedance state. So two'or
more ROMs can be connected together on a common bus line. When CE is decoded for device
selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC57H1000AD/TC57H1001AD has a low power standby mode controlled by the CE signal.
By applying a high level to the CE input, the TC57H1000AD / TC57TH1001AD is placed in the
standby mode which reduce the operating current to 100pA by applying MOS-high level (Vce) and
then the outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57H1000AD /TC57H1001AD is in the
“1” state which is erased state. Therefore the program operation is to introduce “0's” data into the
desired bit locations by electrically programming. The levels required for all inputs are TTL,

The TC57H1000AD / TC57TH1001AD can be programmed any location at anytime either
individually, sequentially, or at random.
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PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed bits.
The verify is accomplished with OE and CE at Vi, and PGM at Vi

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high
level CE or PGM input inhibits the TC57TH1000AD /TC57H1001AD from being programmed.

Programming of two or more EPROM’s in 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 level signal is applied to the other devices.

HIGH SPEED PROGRAM MODE

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Voe=6.25V and PGM=Viy.

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input
after addresses and data are stable. Then the programmed data is verified by using Program Verify

Mode. If the programmed data is not correct, another program pulse of 0.lms is applied and then
programmed data is verified. This should be repeated until the program operates correctly (max. 25
times).

When programming has been completed, the data in all addresses should be verified with
Vec=Vpp=5V.

R-2R



TC57H1000AD-85, TC57H1000AD-100
TC57H1001AD-85, TC57H1001AD-100

HIGH SPEED PROGRAM MODE
FLOW CHART '

START

Vce=6.25V £0.25Vv
Vpp=12.75V £ 0.25V

Y

{

| ADDRESS = STARTADDRESS |

NG

ADDRESS
=NEXT ADDRESS|

No

READ NG

ALL BYTE

( FAIL )
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TC57H1000AD—-85, TC57H1000AD-100
TC57H1001AD-85, TC57H1001AD-100

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC57H1000AD /TC57H1001AD which
identifies its manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TC57H1000AD / TC57H1001AD by using this mode before program operation and automatically set
program voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to V], in read operation, Data output in this conditions is manufacturer code.
Device code is identified when address A0 is set to VIH.

These two codes possess an odd parity with the parity bit of MSB (D7).

The following table shows electric signature of TC5TH1000AD /TC57H1001AD.

PINS A0 D7 D6 DS D4 [oX} D2 D1 Do HEX
SIGNATURE

Data
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
TCS7H1000AD 1 a [ 0 [} 1 1 0 86
Device Code Vi
TC57H1001AD 0 0 0 0 0 1 1 1 07

Notes: A9=12V$0.5V
A1~A8, A0~A16, CE, OE=Vy,
FGM: VlH
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TC57H1000AD—-85, TC57H1000AD-100
TC57H1001AD-85, TC57H1001AD-100

OUTLINE DRAWINGS
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PRELIMINARY

1 MEGA BIT (65,536 WORD x 16 BIT)
CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC57HI024D is a 65,536 word X 16 bit CMOS ultraviolet light erasable and electrically
programmable read only memory. The TC57HI024D is JEDEC standard pin configuration. This
product is packed in 40 pin standard cerdip package.

TC57HI024D is fabricated with the CMOS technology. Advanced circuit techniques provide both
high speed and low power features with a maximum operating current of 40mA/IMHz and access
time of 85ns/100ns.

The programming times of the TC57HI024D except overhead timesof EPROM programmer is
only 7 seconds by using the high speed programming algorithm.

FEATURES
@ Peripheral circuit : CMOS ® Single 5V power supply
Memory cell : N-MOS e Full static operation
@ Fast access time ® High speed programming operation : tpw 0.1ms
TC57H1024D-85 : 85ns ® Input and output TTL compatible
TC57H1024D-10/100 : 100ns ¢ JEDEC standard 40 pin : TC57H1024D
¢ Low power dissipation ¢ Standard 40 pin DIP cerdip package
Active : 40mA/IMHz
Standby : 100pA
PIN CONNECTION (top ViEW) PIN NAMES
v [ ~ 20} Ve AO~A15 Address Inputs
DEE E; ::% ﬁm DO~D15 Outputs (Inputs)
014 [Ja 370 ass CE Chip Enable Input
D13 s 360) ara
D12 Es 351 a13 OE Output Enable Input
g:; E: ;;% ::: PGM Program Control Input
D9 E9 32[] at0 V, v, ly Vol
os {10 31 a9 = cc Supply Voltage
v O 300 v, Vep Program Supply Voltage
o7 (12 29[] A8
o6 O3 28) A7 Vss Ground
os [J1a 7)) A6 NC No Connection
o4 [J1s 26[] AS
o3 [1e 25f] A4
o2 [Ji7 2a] A3
oy {18 2] a2
po Q19 221 A
oF {20 21]] A0
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TC57H1024D—-85, TC57H1024D—-10
TC57H1024D-100

BLOCK DIAGRAM

Vpp GND Vee Op 04 0; 03 04 O5 Og O7 Og 09010011012013014015
¥ ¥ { 71 P7P727°7°77°¢
OF o— OF (44 PGM
CE o—f R OUTPUT BUFFERS
PGMo— .
2‘1’: 6 | coumn | 64 l .
2o X DECODER N COLUMN /0 CiRCU
A30= wn
Ado— & l }
ASo— &
:;»: 2 10 |Row 1024 MEMORY CELL ARRAY
ey | A}
220— » ' | DECODER 65536 x 16 bits
[ —
A100— 'g
Allo— A
A120— <
A13 0—
Al4 00—
A150—
MODE SELECTION
MODE PIN| & OF PGM | Vpp Vee DO~D15 Power
Read L L H Data Out Active
Output Deselect * H * sV 5v X
High Impedance
Standby H * * Standby
Program L H L Data In
P Inhibi H * *
rogram Inhibit N v 12.75v | 6.25v | High Impedance Active
H
Program Verify L L H Data Out
*Horl
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vee Power Supply Voltage ~0.6~7.0 v
Vep Program Supply Voltage -0.6~14.0 v
Vin Input Voltage ~-0.6~7.0 \
Vin (A9) Input Voltage (A9) ~0.6~13.5 v
Vo Input/Output Voltage -0.6~Vce+0.5 \
Pp Power Dissipation 1.5 w
TsoLber Soldering Temperature Time 26010 °C-se¢
Tstrg Storage Temperature -65~125 °C
Topr Operating Temperature 0~70 °C
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TC57H1024D-85, TC57H1024D-10
TC57H1024D-100

READ OPERATION

AC/DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC57H1024D-85/10 | TC57H1024D-100
Ta Ambient Temperature 0~70°C
Vee Vce Power Supply Voltage 5V 5% | SV +10%
Vpp Vpp Power Supply Voltage OV~V¢c+ 0.6V
DC AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION MIN, TYP, I MAX. UNIT
I Input Current Vin=0~Vcc - - 10 pHA
. CTE =0V
leco Operating Current lout = OmA teycle » 1HS - - 40 mA
1 CE=V, - - 1 mA
cest Standby Current — M
lecs2 CE=V¢c-0.2v - - 100 uA
Vi Input High Voltage —_— 2.2 - Vee+0.3 \Y
Vi Input Low Voltage —_ -03 - 0.8 v
Vou Output High Voltage lon = - 400IA 24 - - v
VoL Output Low Voltage loy=2.1mA - - 0.4 \"
lppy Vpp Current Vpp=Vcc2 0.6V - - +10 BA
Lo Ouptut Leakage Current Vour = 0.4V~V¢e - - +10 pA

AC CHARACTERISTICS (Vpp=0V~Vcc+0.6V)

SYMBOL PARAMETER TC57H1024D-85 TC57H1024D-10/100 UNIT

MIN. MAX. MIN. MAX.

tace Address Access Time - 85 - 100

tee CE to Qutput Valid - 85 - 100

toe BE to Output Valid - 45 - 50

tor1 CE to Output in High-Z - " 30 - 50 "

tor2 OF to Output in High-Z - 30 - 50

tou Output Data Hold Time 5 - 10 -

TC57H1024D-85 is satisfied with the specification of TC57111024D-100.

AC TEST CONDITIONS

Ouput Load : 1 TTL Gate and Cp,=100pF
Input Pulse Rise and Fall Times : 10ns Max.
Input Pulse Levels : 0.45V to 24V

Timing Measurement Reference Levels: Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V
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TC57H1024D-85, TC57H1024D-10
TC57H1024D-100

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin=0V - 6 10 .
P!
Cour Output Capacitance Vour =0V - 10 12

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

TIMING WAVEFORMS (READ)

AD~A1S X X
tee ton
e T\ /"
tor | Tpey
|\ /T
tacc ! Tor2
00~015 HicH- 2 %{L DATA OUTPUTS D%—HELZ
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TC57H1024D—-85, TC57H1024D-10
TC57H1024D-100

HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYmMBoL PARAMETER MIN, TYP, MAX. UNIT
Vin input High Voltage 2.2 - Ve +0.3 Y
ViL input Low Voltage ~0.3 - 0.8 \
Vee Vce Power Supply Voltage 6.00 6.25 6.50 v
Vpp Vpp Power Supply Voltage 12.50 12.75 13.00 \

DC AND OPERATING CHARACTERISTICS(Ta=25+5°C,Vcc=6.25V£0.25V,Vpp=12.75V£0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Wy Input Current Vin=0~Vee £ - +10 pA
Von Output High Voltage lon = ~400pA 2.4 - - v
Vou Output Low Voltage loy =2.1mA - - 0.4 \
lec Vee Supply Current - - - 50 mA
lpp2 Vep Supply Current Vpp = 13.0V - - 100 mA

AC PROGRAMMING CHARACTERISTICS(Ta=2515°C, Vcc=6.25V£0.25V, Vpp=12.75V10.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - ns
tad Address Hold Time - 2 - - ps
tees CE Setup Time - 2 - - }s
tcen CE Hold Time - 2 - - Hs
tos Data Setup Time - 2 - - ps
ton Data Hold Time - 2 - - ps
tvs Vpp Setup Time - 2 - - us
tow Program Puise Width - 0.095 0.1 0.105 ms
toe OF to Output Valid - - - 500 ns
tor2 OF to Output in High-Z TE=v, - - 150 ns
toes OF Setup Time - 2 - - us

AC TEST CONDITIONS

e Output Load : 1 TTL Gate and Cj, (100pF)
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels : 0.45V and 24V

® Timing Measurement Reference Levels: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V
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TC57H1024D-85, TC57H1024D—-10
TC57H1024D-100

HIGH SPEED PROGRAM OPERATION
TIMING CHART

AO~AI1S X X

tas tay
tces | tcEn
« T 7
!
togs
oE N\
tDF2 tor el tor2
-
00~015  UNKNOWN OwSTABLE  D———  Dour VALID [}
tps oy
tow L
PGM N |
—tvs |
Vep
Note : 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp.

2. Removing the device from socket and setting the device in socket with Vpp=12.75V may cause
permanent damage to the device. R

3.'The Vpp supply voltage is permitied up to 14V for program operation, so the voltage over 14V
should not be applied to the Vpp terminal. -
When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its
pulse should not be excceded 14V.
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TC57H1024D-85, TC57H1024D-10
TC57H1024D-100

ERASURE CHARACTERISTICS

The TC57H1024D’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated
dose (Ultraviolet light intensity [W/cm2] X exposure time [sec.]) for erasure should be a minimum
of 15 [W.sec./em2],

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of
lem from the lamp surface, the erasure will be achieved within 60 minutes, And using commercial
lamps whose ultraviolet light intensity is a 12000 [pW/cm2] will reduce the exposure time to about
20 minutes. (In this case, the integrated dose is 12000 [pW/em2] X (20 X 60) [sec]=15 [W - sec./em2].)

The TC57H1024D’s erasure begins to occur when exposed to light with wavelength shorter
than 4000A. The sunlight and the fluorescent lamps will include 3000~40004 wavelength
components. Therefore when used under such lighting for extended periods of time, the opaque
seals - Toshiba EPROM Protect Seal AC901 - are available.

OPERATION INFORMATION

The TC57TH1024D’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN
MODE\\ CE OF | PGM | Vep | Vee DO~D15 Power
Read L L H Data Out )
READ Active
Output Deselect * H * sV 5V .
OPERATION High Impedance
Standby H * * Standby
Program L H L Data In
PROGRAM " " R
OPERATION Program Inhibit 12.75V] 6.25V | High Impedance Active
(Ta=25£5%) L H H
Program Verify L L H Data Out

Note: H; Vi, L: Vi, *: Vyypor Vi,



TC57H1024D-85, TC57H1024D—-10
TC57H1024D-100

READ MODE

The TC57H1024D has three control functions. The chip enable (CE) controls the operation
power and should be used for device selection.

The output enable (OE) controls the output buffers, independent of device selection. Assuming
that CE=0E =Vj1, and PGM =Vyjy, the output data is valid at the output after address access time
from stabilizing of all addresses.

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

Assuming that CE=Vjy, PGM=V|y and all addresses are valid, the output data is valid at the
outputs after tog from the falling edge of OE.

OUTPUT DESELECT MODE )
Assuming that CE=Viy or OE=Vyj}, the outputs will be in a high impedance state. So two or
more ROMs can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC57H1024D has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC57H1024D is placed in the standby mode
which reduce the operating current to 100pA by applying MOS-high level (Vcc) and then the
outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57H1024D are in the “1” state which is
erased state.

Therefore the program operation is to introduce “@“ data into the desired bit locations by
electrically programming,

The levels required for all inputs are TTL. The TC57H1024D can be programmed any location
at anytime -- either individually, sequentially, or at random.

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 OE and CE at Vyj, and PGM at Viy.



TC57H1024D—-85, TC57H1024D-10
TC57H1024D-100

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high
level CE or PGM input inhibits the TC57H1024D from being programmed.

Programming of two or more EPROMs in parallel with different data is easily accomplished.
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 level signal
is applied to the other devices.

HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vcc=6.25V and PGM=Vyy.

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input
after addresses and data are stable. Then the programmed data is verified by using Program
Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and then
programmed data is verified. This should be repeated until the program operates correctly (max.
25 times).

When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.
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TC57H1024D—-85, TC57H1024D-10

TC57H1024D-100

HIGH SPEED PROGRAM OPERATION

FLOW CHART

Ve =6.25V £ 0.25V
Vpp = 12.75 £ 0.25V

!

ADDRESS = START ADDRESS

ADDRESS
=NEXT ADDRESS

|

X=0
|

Y

PROGRAM : TPW =0.1ms

YES

NG
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TC57H1024D-85, TC57H1024D—-10
‘ TC57H1024D-100

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC57H1024D which identifies its
manufacture and device type.

The programming equipment may read out manufacturer code and device code from
TC57H1024D by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Vj, in read operation. Data output in this condition is manufacturer code.
Device code is identified when address A0 is set to Viyj.

These two codes possess an odd parity with the parity bit of (O7).

The following table shows electric signature of TC57H1024D.

PINS HEX
A Og | 07{06]05|04]03]10,10:[0
SIGNATURE 0 [{015|014]013]012]/014|019{ Og | Og [O7 { O | Os5 [Oa | O3 | Oz | O1 | Op DATA
Manufacturer Code Vi sl | e[| xf e« 00|11 ]0]0] 0] =98
Device Code Vin x|+ |« & |+ ||+ |1 [O0O]JOf[fO]1T][O]|O]1 #+89
Notes: A9=12V+0.5V, A;~Ag, Ajp—A;s, CE, OE=Vy, PCM=Vyy +:Don't care

DC AND OPERATING CHARACTERISTICS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vio Ag Auto Select Voltage 1.5 12.0 12.5 v
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OUTLINE DRAWINGS
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1 MEGA BIT (65,536 WORDx16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC57HI025AD is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and
electrically programmable read only memory. The TC57HI025AD is JEDEC standard pin
configuration. This product is packed in 40 pin standard cerdip package.

TC57HI025AD is fabricated with the CMOS technology. Advanced circuit techniques provide
both high speed and low power features with a maximum operating current of 60mA/IMHz and
access time of 55ns,

The programming time of the TC57HI025AD except overhead timesof EPROM programmer is
only 7 seconds by using the high speed programming algorithm.

FEATURES
® Peripheral circuit : CMOS e Single 5V power supply
Memory cell : NMOS e T'ull static operation
® Fast access time ® High speed programming operation : tpw 0.1ms
TC5THI025AD-55 : 56ns ® Input and output TTL compatible
® Low power dissipation ¢ JEDEC standard 40 pin
Active : 60mA/IMHz & Standard 40 pin DIP cerdip package

Standby : 10mA

PIN CONNECTION (TOP VIEW) PIN NAMES
Ve {1 ~ 40[] Ve A0~A15 Address Inputs .
T {2 39]) Fem
p1s {3 38) ne DO~D15 Outputs (Inputs)
014 Q4 370 ars CE Chip Enable Input
p13 (s 361 ava
pi2 (s 35) a3 OF Output Enable Input
ou [}7 34] a2
p1o {8 13 an PGM Program Control Input
09 (9 32(] at0 Vv Ve Supply Voltage
o8 010 210] a9 cC CC Supply g
vy (11 300 vy Vpp Program Supply Voltage
o7 [j12 29[] A8
os {13 280) a7 Vss Ground
os [ha 27l as NC No Connection
oa [J1s 26[] as
o3 (16 25{] Ag
o2 (J17 240 A3
o1 [J1s 23]] A2
oo fJ19 220 a1
OF (20 21]] A0




TC57H1025AD-55

BLOCK DIAGRAM

Vep GND Vee Dg Dy D; D3 D4 D5 Dg Dy Dg Dg D19D11D12D13044D15
OF o—f
CE o— OF, TE ,FoM OUTPUT BUFFERS
PGV o— CIRCUIT
ADo— 7 | column | 128
1 0t \\ \\
:20—- DECODER COLUMN 1O CIRCUIT
A3o— »
Ado— w | }
A50-d -
AGo— 2 512 MEMORY CELL ARRAY
aro— | 3 [PV X
ABo— DECODER 65536 16 bits
Ago— ¥
A10 0— &
Allo— A
Al2o—| <
A13 0l
Al40—
A150—
MODE SELECTION
N
MODE P TE OF PGM Vep Vee DO~D15 Power
ta Out
Read L L H v v Data Ou Active
* L ]
Output Deselect H High Impedance
Standby H * * Standby
Program L H L Data In
0o H * ®
Program Inhibit N 12.75v | 6.25v | High Impedance Active
) H H
Program Verify L L H Data Out
*Horl
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6~7.0 \’
Vpp Program Supply Voltage -0.6~14.0 Vv
ViN Input Voltage ~-0.6~7.0 \
Vin (A9) Input Voltage (A9) -0.6~13.5 \
Vio Input/Output Voltage =0.6~Vcc+0.5 \'/
Po Power Dissipation 1.5 W
TsoLoeR Soldering Temperature - Time 260+ 10 °C-se¢
Tstrg Storage Temperature - 65~125 °C
Tw Operating Temperature 0~70 °C




TC57H1025AD-5¢

READ OPERATION

AC/DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC57H1025AD-55
Ta Ambient Temperature 0~70°C
Vee Vee Power Supply Voltage 5V+5%
Vep Vpp Power Supply Voltage OV~Vcce + 0.6V
DC AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Iy Input Current Vin=0~Vec - - +10 pA
leco Operating Current ltoEur - g:‘ A | toycies s - - 60 mA
lecst Standby Current CE=Vi - - 12 mA
lecs2 CE=Vcc-0.2v - - 10 mA
Vin Input High Voltage —_ 2.2 - Vee+0.3 v
Vi Input Low Voltage _ -03 - 0.8 \Y
VoH Output High Voltage low= -4.0mA 2.4 - ~ \
Vou Output Low Voltage lo,= 8.0mA - - 0.4 v
lppy Vep Current Vpp=Vcc + 0.6V - - 10 pA
o Output Leakage Current Vout =0.4V~V¢c - - +10 pA
AC CHARACTERISTICS (Vpp=0V~Vcc+0.6V)
SYMBOL PARAMETER TCS7H1025AD 35 UNIT
MIN. MAX,
tace Address Access Time - 55
tce TE to Output Valid - 55
toe OF to Output Valid - 30 ns
tor1 CE to Output in High-Z - 25
tor2 OF to Output in High-Z - 25
tou Output Data Hold Time 0 -
o 5v
AC TEST CONDITIONS
. 480Q
¢ Output Léad : SeeFig.1 Dout
¢ Input Pulse Rise and Fall Times : 5ns Max, 30pF 2550
® Input Pulse Levels : 0V to 3V ,J;

¢ Timing Measurement Reference Levels : Inputs 1.5V Outputs 1.5V
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TC57H1025AD—-55

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin= 0V - 6 10 .
p
Cour Output Capatitance Vour =0V - 10 12

* This parameter is periodically sampled and is not 100% Lested.

TIMING WAVEFORMS (READ)

A0~A1S )(
1 tce Ao
TE
\ toe I Tor1
OF
tace le Toez
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TC57H1025AD-55

HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+0.3 v
Vi Input Low Voltage -03 - 0.8 v
Vee Vcc Power Supply Voltage 6.00 6.25 6.50 \
Vep Vpp Power Supply Voltage 12.50 12.75 13.00 \

DC AND OPERATING CHARACTERISTICS(Ta=25%5°C,Vcc=6.25V+0.25V, Vpp=12.75V£0.25V)

SymsoL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
In input Current Vin=0~Vce - - 10 HA
Vo Output High Voltage lon= —~4.0mA 2.4 - - Vv
Vou Output Low Voltage loL=8.0mA - -~ 0.4
lec Ve Supply Current - - - 50 mA
Ipp2 Vpp Supply Current Vpp = 13.0V - - 100 mA

AC PROGRAMMING CHARACTERISTICS(Ta=25£5°C, Vcc=6.25V 10.25V, Vpp=12.75V10.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
taH Address Hold Time - 2 - - ps
tees CE Setup Time - 2 - - ps
teen CE Hold Time - 2 - - us
tos Data Setup Time - 2 - - ps
ton Data Hold Time - 2 - - ps
tvs Vpp Setup Time - 2 - - Hs
tow Program Pulse Width - 0.095 0.1 0.105 ms
toe OF to Output Valid - - - 500 ns
tor2 OF to Output in High-Z TE=V, - - 150 ns
toes OF "Setup Time - 2 - - us

AC TEST CONDITION

®  Output Load : SeeFig.1
® InputPulse Rise and Fall Times : bns Max,
¢ InputPulse Levels : 0Vt 3V

® Timing Measurement Reference Levels : Inputs 1.5V Outputs 1.5V
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TC57H1025AD-55

HIGH SPEED PROGRAM OPERATION

TIMING CHART
AO0~A15
t tam
1
t i< T]]
@ b
toes
[ N
tor2 toe tor2
D0~D15  UNKNOWN Dy STABLE Doyt VALID IEEEE——
tps ton
tew
2] p! 7/
t
Vep
Note : 1. Vcc must be applied simultaneously of before Vpp and cut off simultaneously or after Vpp.
2. Removing the device from socket and setting the device in socket with VPP=12.75V may

cause permanent damage to the device.

The VPP supply voltage is permitted up to 14V for program operation. Voltages greater than
should not be applied to the VPP terminal.

When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of its
14V should not be applied to the VPP terminal.

d
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TC57H1025AD-55

ERASURE CHARACTERISTICS

The TC57TH1025AD’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated
dose (Ultraviolet light intensity [W/cm2] 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
lem from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial
lamps whose ultraviolet light intensity is a 12000 [pW/cmZ] will reduce the exposure time to about
20 minutes. (In this case, the integrated dose is 12000 [pW/cm2] X (20 X 60) [sec]=15[W -sec./cm2].)

The TC57TH1025AD’s erasure begins to occur when exposed to light with wavelength shorter
than 4000A. Sunlight and fluorescent lamps include 3000~4000A wavelength components. Therefore
components. Therefore when used under such lighting for extended periods of time, the opaque
seals - Toshiba EPROM Protect Seal AC901 - are available.

OPERATION INFORMATION

The TC57H1025AD’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN AT .
MODE CE OF G Vep | Vec D0~D15 Power
READ Read L N Data Out Active
OPERATION Output Deselect d H * sV 5v Hiah Imped
= 0~70° igh impedance
(Ta=0~70°C) Standby H * * Standby
Program L H.oq L Data in
PROGRAM » " N
OPERATION Program Inhibit 12.75V| 6.25v | High Impedance Active
(Ta=25£5°C) L | " H
Program Verify L L H Data Out

Note: H; Vi, Li: Vi, * & Vg or Vi,
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READ MODE

The TC57H1025AD has three control functions. The chip enable (CE) controls the operation
power and should be used for device selection.

The output enable (OE) controls the output buffers, independent of device selection. Assuming
that CE=0E =V, and PGM =V, the output data is valid at the output after address access time
from stabilizing of all addresses.

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

Assuming that CE=Vy,, PGM=V]y and all addresses are valid, the output data is valid at the
outputs after to); from the falling edge of OE,

OUTPUT DESELECT MODE

Assuming that CE=Vyy or OE=V]jj, the outputs will be in a high impedance state. So two or
more ROMs can be connected together on a common bus line,

When CE is decoded for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC57H1025AD has a low power standby mode controlled by the CE signal.

By applying a high level to the CE inpug,-the TC57H1025AD is placed in the standby mode
which reduces the operating current to 10mA by applying MOS-high level (Voe) and then the
outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57H1025AD are in the “1" state which
is erased state,

Therefore the rogram operation is to introduce “0s” data into the desired bit locations by
electrically programming,

The levels required for all inputs are TTL. The TC57H1025AD can be programmed any

location at anytime -- either individually, sequentially, or at random.

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 OE and CE at Vi, and PGM at Viy.

B-46



TC57H1025AD-55

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high
level CE or PGM input inhibits the TC57H1025AD from being programmed.

Programming of two or more EPROMs in parallel with different data is easily accomplished.
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 level signal
is applied to the other devices.

HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vce=6.25V and PGM=Vy.

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input
after addresses and data are stable. Then the programmed data is verified by using Program
Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and then
programmed data is verified. This should be repeated until the program operates correctly (max,
25 times).

When programming has been completed, the data in all addresses should be verified with
Vec=Vpp=5V.
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HIGH SPEED PROGRAM OPERATION

FLOW CHART

START

Vce=6.25V £ 0.25v
Vpp=12.754£0.25V

!

ADDRESS = START ADDRESS

]

X=0
|

Y

PROGRAM : TPW =0.1ms

ADDRESS
=NEXT ADDRESS

YES

NG
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC57H1025AD which identifies its
manufacture and device type.

The programming equipment may read out manufacturer code and device code from
TC57H1025AD by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Vi in read operation. Data output in this condition is manufacturer code.
Device code is identified when address AO is set to V.

These two codes possess an odd parity with the parity bit of (D7).

The following table shows electric signature of TC57H1025AD.

PINS HEX
SIGNATURE Ao |ID15|D1a (D13 | D12 D11 D10} Dy | Dg | D7 [ Dg | Ds | Da | D3 | D2 Oy Dol oy
Manufacturer Code ViL s e el s b [ e e 1100|1100 0] 98
Device Code Vin el x | s | s ||| elselrlo]lolOo]l1]]0]0]1 89
Note: A9=12VE0.5V, Aj—Ag, Ajg—Ays, CE,OE=Vy, PGM=Viy *:Don’t care
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OUTLINE DRAWINGS
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1 MEGA BIT (65,536 WORDx 16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION
The TC57HI026D is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and

electrically programmable read only memory. The TC57HI026D is JEDEC standard pin
configuration. This product is packed in 40 pin standard cerdip package.

TC57H1I026D is fabricated with the CMOS technology. Advanced circuit techniques provide both
high s;eed and low power features with a maximum operating current of 70mA/IMHz and access
time of 35ns.

The programming times of the TC57HI1026D except overhead times of EPROM programmer is
only 7 seconds by using the high speed programming algorithm,

FEATURES
® Peripheral circuit : CMOS ® Single 5V power supply
Memory cell : NMOS ¢ Full static operétion
® Fast access time ® High speed programming operation : tpw 0.1ms
TC57HI026D-35 : 36ns ¢ Input and output TTL compatible
¢ Low power dissipation ¢ JEDEC standard 40 pin
Active : 70mA/IMHz ¢ Standard 40 pin DIP cerdip package

Standby : 10mA

PIN CONNECTION (ToP viEW) PIN NAMES
./
Ve O 20} vee AO~A15 Address Inputs
T 2 39) pom
o1s O3 33% NC DO~D15 Outputs (Inputs)
o1 fJa 37 ats o3 Chip Enable |
o13 s 36 ara ip Enable Input
o12 [Js 35 a13 OF Output Enable Input
o1t [z 3
p10 Os 33% ::f PGM Program Control Input
09 {o 320} a0 v, v, Iy Vol
o8 Do 310 a0 cc cc Supply Voltage
v O 30[) v Vep Program Supply Voltage
o7 {2 29(] a8
o6 [13 280 a7 Vss Ground
D5 L4 27[ a6 NC No Connection
oa [J1s 26]] as
o3 {J1s 5] a4
o2 [ 24[] A3
o1 [is 230 a2
oo {J19 220] a1
of Q20 21] A0
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TC57H1026D—-35
TC57H1026D—45

BLOCK DIAGRAM

Vep GND Vee o Dy Dz D3 Dg D5 Dg D7 Dg Dg D19D11D12013D14D15
OEo— OF
_CEo— T  CIRCUIT OUTPUT BUFFERS
PGMo~— PGM
A0o— 7 | coLumn | 128
A’ Ol LY A
] Y| DECODER N COLUMN /O CIRCUIT
Alo— v
Ado— w l
ASo— -
ABo— 32 9 |row 512 MEMORY CELL ARRAY
A7 o— X .
ABo—f DECODER 65536 % 16 bits
Ago— v
A100—] g
Atlo—d
Al2o— <
Al130—
Al4o0—
A150—
MODE SELECTION
PIN
MODE CE OF PGM Vep Vce DO~D15 Power
Read L L H Data Out .
Active
Output Deselect * H » 5v sv .
High Impedance
Standby H * * Standby
Program L H L Data In
H L -
Program Inhibit L H 12.75v | 6.25v | High Impedance Active
Program Verify L L H Data Out
Blank Check One L L HH Data Out One (FFFF) i
5V sV Active
Blank Check Zero L H HH Data Out Zero (0000)
*H
MAXIMUM _RATINGS ert
SYMBOL ITEM RATING UNIT
Vee Vcc Power Supply Voltage ~0.6~7.0 v
Vep Program Supply Voltage -0.6~14.0 \4
Vin Input Voltage -0.6~7.0 )
Vin (A9) Input Voltage (A9) -0.6~13.5 \
Vio Input/Output Voltage =0.6~Vcc+0.5 Vv
Pp Power Dissipation 1.5 w
TSOLDER Soldering Temperature Time 26010 °C-sec
Tstrg Storage Temperature -65~125 *C
ngf Operating Temperature 0~70 °C
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TC57H1026D—45

READ OPERATION

AC/DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC57H10246D-35, 45
Ta Ambient Temperature 0~70°C
Vee Vcc Power Supply Voltage 5Vi5%
Vpp Vpp Power Supply Voltage Vee - 0.6v~Vcc + 0.6V
IDC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
) input Current Vin=0~V¢e - N 110 pA
icco Operating Current Ffm:g:‘ A | toyce = 1ps - - 70 mA
et Standby Current =V - - 12 mA
lccs2 TE=Vcc-0.2V - - 10 mA
Vin Input High Voltage _ 22 - Vec+ 0.3 \
Vi Input Low Voltage _ -03 - 0.8
Vou Output High Voltage lon= -4.0mA 2.4 - - \
Vor Output Low Voitage lor= 8.0mA - - 0.4
lppr Vpp Current Vpp=Vcct 0.6V - - 10 A
o Ouptut Leakage Current Vourt=0.4V~Vcc - - +10 HA
AC CHARACTERISTICS (Vpp=Vcc—0.6v~Veo+0.6V)
SYMBOL PARAMETER TC57H1026D-35 TC57H1026D-45 ONIT
MIN. MAX. MIN. MAX,
tacc Address Access Time - 35 - 45
tee CE to Output Valid - 35 - 45
toe OF to Output Valid - 20 - #20 ns
tor CE 1o Output in High-Z 0 20 0 20
tor2 OE to Output in High-Z 0 20 0 20
tor Output Data Hold Time 0 - 0 -
Sv
AC TEST CONDITIONS
4809
¢ OQutput Load : See Fig.1 Vo
® Input Pulse Rise and Fall Time : bns Max. 30pF 2559
® Input Pulse Levels : OV to 3V /J;

Fig. 1 OUTPUT LOAD

¢ Timing Measurement Reference Level : Inputs 1.5V Qutputs 1.5V
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CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. MAX., UNIT
Cin Input Capacitance Vin=0V - 10 .
P
Cour Output Capacitance Vour =0V - 12
* This parameter is periodically sampled and is not 100% Lested.
TIMING WAVEFORMS (READ)
so-as X
ton
! e
CE
Tory
| o3 I
OF
T
tacc ] DE2
HIGH - Z-
DO~D15 oz DATA OUTPUTS

LUK
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HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 3.0 - Vec+0.3 v
Vi Input Low Voltage -0.3 - 0.6 v
Vee Ve Power Supply Voltage 6.00 6.25 6.50 v
Vpp Vpp Power Supply Voltage 12.50 12.75 13.00 Y

DC PROGRAMMING CHARACTERISTICS(Ta=25+5°C,Vcc=6.25V10.25V, Vpp=12.75V 1 0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
M Input Current Vin=0~V¢c - - 10 HA
Vow Output High Voltage low= ~4.0mA 2.4 - - Y
VoL Output Low Voltage lop= 8.0mA - - 0.4 Y
Iee Vee Supply Current - - - 50 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 100 mA

AC PROGRAMMING CHARACTERISTICS (Ta=25=5°C, V¢ =6.25V°0.25V, Vpp=12.75V +0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Hold Time - 2 - - us
taH Address Hold Time - 2 - - Hs
tees CE Setup Time - 2 - - ns
tCEH CE Hold Time - 2 - - Hs
tos Data Setup Time - 2 - - Ms
toH Data Hoid Time - 2 - - Hs
tvs Vpp Setup Time - 2 - - ps
tow Program Pulse Width - 0.095 0.1 0.105 ms
toe OF to Output Valid - - - 500 ns
tpr2 OE to Output in High-Z CE=V, - - 150 ns
togs OE Setup Time - 2 - - s

AC TEST CONDITIONS

¢ OutputLoad : SeeFig.1
¢ Input Pulse Rise and Fall Time : 5ns Max,
¢ Input Pulse Levels : 0V and 3V

Timing Measurement Reference Level : Input 1.5V, Quptut 1.5V
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HIGH SPEED PROGRAM OPERATION

TIMING CHART
AO~A15
1 tau
1 1
t 1cen |
ﬁ l
1
OF
tpe2 tor | oF2
00~015  UNKNOWN \ Diy STABLE Doyr VALID e s e—
tps ; toH
lew
PGM \E -
t
Vep
Note 1. Voo must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp.

(4

. Removing the device from socket and setting the device in socket with VPP=12.75V may
cause permanent damage to the device.

. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 14V
should not be applied to the VPP terminal.
When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of its
pulse should not be exceeded 14V.

w
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ERASURE CHARACTERISTICS

The TCHTIH1026D erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated
dose (Ultraviolet light intensity [W/cm?2) 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
lem from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial
lamps whose ultraviolet light intensity is a 12000 [pW/cm?2] will reduce the exposure time to about
20 minutes. (In this case, the integrated dose is 12000 [pW/em2] X (20 X 60) [sec]=15{W - sec./cm2].)

The TC5H7111026D erasure begins to occur when exposed to light with wavelengtl; shorter than
4000A, The sunlight and the fluorescent lamps will include 3000~4000A wavelength components.
Therefore when used under such lighting for extended periods of time, the opaque seal - Toshiba
EPROM Protect Seal AC902 - is available.

OPERATION INFORMATION

The TC57H1026D’ eight operation modes are listed in the following table.
Mode selection can be achieved by applying T'IL-.level signal to all inputs.

PIN == | 5=rr
MODE CE | OF |PGM | Vep | Ve DO~D15 Power
Read L L H Data Out
READ Active
OPERATION Oulput Deselet * H * sV 5v High Imped
Ta=0~70°C i mpedance
(Ta=0~70°C)  [7¢ by H . . gn imp Standby
Program L H L Data In
PROGRAM H . .
OPERATION Program Inhibit 12.75V | 6.25V | High Impedance Active
(Ta=25%5%) Ll H I H
Program Verify L L H Data Out
Blank Check Blank Check One L L HH Data Out One Acti
OPEREATION | Blank Check Zero L H | #H | > | % | Data Out zero e

Note : I ; Vi, Lz Vi, * 2 Vyjpor Vi,
11, 12V +0.6V



TC57H1026D-35
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READ MODE

The TC57H1026D has three control functions, The chip enable (CE) controls the operation
power and should be used for device selection,

The output enable (OE) control the output buffers, independent of device selection. Assuming
that CE=0E=Vj}, and PGM=V]jj, the output data is valid at the output after address access time
from stabilizing of all addresses.

The CE (o outpul valid (tcg) is equal to the address access time (tocc).

Assuming that CE=V),, FGM=V)); and all addresses are valid, the output data is valid at the
outputs after Llop [rom the falling edge of OE.

OUTPUT DESELECT MODE
Assuming that CE=Vj; or OE =V}, the outputs will be in a high impedance state. So two or
more ROMs can be connected together on a common bus line.

When CE is decoded for device selection, all deselected devices are in low power standby mode.
STANDBY MODE

The TC57H1026D has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC57H1026D is placed in the standby mode
which reduce the operating current to 10mA by applying MOS-high level (Voo) and then the
ouptuts are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57H1026D are in the “1” stale which is
erased state, ‘

Therefore the program operation is to introduce “0’S” data into the desired bit locations by
electrically programming. '

The levels required for all inputs are TTL. The TC57H1026D can be programmed any location
at anytime -- either individually, sequentially, or at random.

PROGRAM VERIFY MODE

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

The verify is accomplished with OE and CE at V)i, and PGM at Vy;.



TC57H1026D-35
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PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high
level CE or PGM input inhibits the TC571H1026D from being programmed.

Programming of two or more EPROMs in parallel with different data is easily accomplished.
That is, all inputs except for CE or PGM may be commonly connected, and a ITL low level
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal

is applied to the other devices.

HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming mode when the programming vollage
(+12.75V) is applied to the Vpp terminal with Voe=6.25V and PGM=Vy;.

The programming is achieved by applying a single TIL low level 0.1ms pulse the PGM input
after addresses and data are stable. Then the programmed data is verified by using Program
Verify Mode.

If the programmed data is not correct; another program pulse of 0.1ms is applied and then
programmed data is verified. This should be repeated unitl the program operates correctly (max.

25 times).
When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.

BLANK CHECK MODE

In the erase state a device contains neither a one nor a zero, because of the differential memory
cell. The erase stale of this device is verified by using the twoblank check modes.

BLANK CHECK ZERO mode, which is to check that one side of the differential memory cell is
“1” data, is accomplished with OE=CE =V||, and PGM =12V,

BLANK CHECK ONE mode, which is to check that the other side of the differential memory
cell is “0” data, is accomplished with OE=V)j;, CE=V]y, and PGM =12V,
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HIGH SPEED PROGRAM OPERATION

FLOW CHART
Vee=6.25V £0.25V
Vpp=12.75£0.25V
ADDRESS = START ADDRESS
I
Y
X=0
-
Y
PROGRAM : TPW =0.1ms
X=X+1
YES
ADDRESS
=NEXT ADDRESS
< NG
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC57H1026D which identifies its
manufacture and device type.

The programming equipment may read out manufacturer code and device code from
TC57H1026D by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to Vjy, in read operation. Data output in this condition is manufacturer code.
Device code is identified when address A0 is set to Viy.

These two codes possess an odd parity with the parity bit of (D7).

The following table shows electric signature of TC57H1026D.

PINS A Dy5|D14]D13|Dy2[D11[{D19| Dg | Dg | Dy [ Dg [ Ds | Dg | D3 | D2 | Dy | D HEX
SIGNATURE 0 15 (D14 D13 D12 /D11 [Drof Dy | Dg | Dy ) Dg | Ds | Da | D3 1 D21 01 1 Lol o0
Manufacturer Code ViL s fx L s [ | s | s s || 17001V ]1]0[0] 0] »+98
Device Code Vin L T T I TN N T TN T T AN 2 O 2 O O+ 20 T VO R O | I 2 T}
Note: A9=12V+0.5V, A;~Ag, Ajg—Ays CE, OE=Vy, PGM=Vy #:Don't care
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OUTLINE DRAWINGS
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32,768 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

DESCRIPTION

The TC54256AP/AF is a 32,768 word x 8 bit one time programmable read only memory,
and molded in a 28 pin plastic package. The TC54256AP/AF's access time is 200ns and
has low power standby mode which reduces the power dissipation without increasing
access time. The electrical characteristics and programming method are the same as
U.V. EPROM TC57256AD’s. Once programmed, the TC54256AP/AF cannot be erased because of using
plastic DIP without transparent window.

+ Peripheral circuit: CMOS * Inputs and outputs TTL compatible
Memory cell : N-MOS * Pin compatible with ROM TC53257P, TMM23256P,
+ Low power dissipation EPROM TMM27256D/AD, TC57256D/AD, One time PROM
Active : 30mA/6.7MHz TMM24256P/AP and TC54256P
Standby: 100uA » Standard 28 pin DIP plastic package: TC54256AP
* Fast access time: 200ns * Plastic Flat Package : TC54256AF

* Single 5V power supply
* Full static operation

* High speed programming mode BLOCK DIAGRAM
T AT Y Ve ND Vec 0001 0203 04 05 06 07
[PIN_CONNECTION] (TOP VIEW) Foe
SR SR S 0 0 1 A U A
Vep Q1 OBEO— OEam CE
Al2[=2 Fo— CIRCUIT 1 OUTPUT BUFFERS
Ao { 1
Al 0 COLUMN | 64 COLUMN 170
2 =N >
25 g: g DECODER CIRCUIT
A4 O [
s l i
A6 a
2;2: w | 9! Row 512 | MEMORY CELL
A90— g DECODER| 32 768><8¥bit8
A100— g ’
Allo— 4
Al2
eNDO1e Aleo
PIN NAMES {1MODE SELECTION|
A0~ Al4|Address Inputs PIN | CE | OE | Vpp | VcC 00~ 07 POWER
00~ 07 |Outputs (Inmputs) MODE (20) 1(22)] (1) J(28) j(11~ 13,15~ 19)
CE Chip Enable Input gead i' L Data Out Active
— t
5E Output Enable Imput utput Deselect H |5V | 5V |High Impedance
Standby H * High Impedance |Standby
Vpp Program Supply
Voltage Program L H Data In
Ve Vce Supply Voltage Program Inhibit | H H 112,5V] 6V |[High Impedance | Active
c (+5V) Program Verify * L Data Out
GND |Ground *: Hor L
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TC54256AP/AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee VCC Power Supply Voltage -0.6~7.0 '
Vpp Program Supply Voltage -0.6~14.0 v
VIN Input Voltage ~-0.6n7.0 v
Vi/0 Input/Output Voltage =0.6 A Voct0.5 v
- Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 260 - 10 °C . sec
Tstre Storage Temperature -65n 125 °c
ToPR Operating Temperature 40~ 85 °c
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
VIH Input High Voltage 2.2 - Vec+0.3
Vir . | Input Low Voltage -0.3 - 0.8
Vee Vec Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vpp Power Supply Voltage Vee-0.6 Vee Vec+0.6
D.C. and OPERATING CHARACTERISTICS (Ta=-40~ 85°C, VCC=5V+5%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
Irt Input Current VIN=0V A Ve - - +10 HA
:zz; Operating Current CE=0v zsil;:;mz : : iz A
Icesy CE=V1y - - 1 mA
Toces Standby Current EE=VCC-0.2V - - 100 A
VoH Output High Voltage Ioy=-400pa 2.4 - - v
VoL Output Low Voltage IoL=2.1mA - - 0.4
Ippy Vpp Current Vpp=Vcc0.6V - - 10 uA
ILo Output Leakage Current Vour=0-4Va Vee - - *10 KA
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TC54256AP/AF

A.C. CHARACTERISTICS (Ta=-40~85°C, Vcc=5V+5%, Vpp=Vc(ct0.6V)

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
tacc Address Access Time CE=0E=V7g, - 200 |

tCE CE to Output Valid OB=V1y - 200

tog OE to Output Valid CE=Vg, - 70

tpri CE to Output in High-Z 6E=VIL 0 60 ne
tpF2 OE to Output in High-Z CE=Vyy, 0 60

toy Output Data in Hold Time CE=0E=Vyy, 0 -

A.C. TEST CONDITIOMS

* Output Load : 1 TIL Gate and Cy;=100pF
-+ Input Pulse Rise and Fall Times : 1lOns Max.
* Input Pulse Levels 1 0.45Vn 2.4V

- Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

CAPACITANCE  * (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION | MIN. TYP. MAX. | UNIT
CIN Input Capacitance Vin=0v - 4 6 .

P
Cout Output Capacitance Voyr=0V - 8 12

* This parameter is periodically sampled and is not 1007 tested.

TIMING VWAVEFORMS  (READ)

40~214 >< K
toH

= W N,

Q)

tor |
= I,

54 v
00~07 HIOE 2 @{ DATA OUTPUTS m 2168 2
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TC54256AP/AF

PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VI Input High Voltage 2.2 - Vectl.o
ViL Input Low Voltage -0.3 - 0.8 v
Vee Vee Power Supply Voltage 5.75 6.0 6.25
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0

D.C. and OPERATING CHARACTERISTICS (Ta=25%5°C, V(c=6V:0.25V, Vpp=12.5V10.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Irt Input Current Vin=0~Vee - - 10 HA
Vo Output High Voltage Iog=-400uA 2.4 - - v
VoL Output Low Voltage IoL=2.1mA - - 0.4 v
Icc Vee Supply Current - - - 40 mA
Ippg Vpp Supply Current Vpp=13.0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 [12.0 |12.5 v

A.C. PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vgg=6V+0.25V, Vpp=12.5V:0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAs Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tCcEs CE Setup Time - 0 - - ns
€cEH | CE Hold Time - 0 - - ns
toEes OE Setup Time - 2 - - us
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tycs Vee Setup Time - 2 - - us
tpy Initial Program Pulse Width CE=VyL, OE=Vry |0.95 1 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 3 |78.75 ms
toE OE to Output Valid CE=Vyy - - 150 ns
tprp | OF to Output in High-Z CE=VIn - - 130 ns

A.C. TEST CONDITIONS
» Output Load : 1 TIL Gate and Cj (100pF)

* Input Pulse Rise and Fall Times
* Input Pulse Levels

* Timing

Note 1:

Measurement Reference Level

The length of the overprogra
value X.

: 10ns Max.
: 0,45V~ 2,4V

¢ Input 0.8V and 2.2V, Output 0.8V and 2.0V

m
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TC54256AP/AF

TIMING WAVEFORMS ~(PROGRAM)
(Vog=6V+0.25V, Vpp=12.5V0.5V)

e TN X

Tas trW tay
-

CE \\topw {7 TCEH TCES

ToES R
s N /S

DS TpH ToE

-
00~07 —-—-———< Dry STABLE }———————{ Doyt VALID D—

;

Vee / tyes PROGRAM PROGRAM VERIFY

Note 1. Vg must be applied simultaneously or before Vpp and cut off

simultaneously or after Vpp.

2. Removing the device from socket and setting the device in socket

with Vpp=12.5V may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the

overshoot voltage of its pulse should not be exceeded 14V,
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TC54256AP/AF

{OPERATION INFORMATION]

The TC54256AP/AF's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | CE | OE |Vep |Vecc 00 ~ 07 POWER
MODE (20) [(22){ (1) |€28) (11~ 13, 15~ 19)
Read L L Data Qut
Read Operation 1 " Active
(Ta=—40 ~ 85°C) Output Deselect H 5V | 5V |High Impedance
Standby H * High Impedance | Standby
3 L H t
Program Operation rogram Data In
(Ta=25¢5°C) Program Inhibit H H {12.5V| 6V |High Impedance Active
Program Verify * L Data OQut

Note: H;j; VIH’ L; VIL’ *; VIH or VIL

READ MODE

The TC534256AP/AF has two control functions. The chip enable (CE) controls the
operation power and should be used for device selection.
The output enable (OE) controls the output buffers, independent of device selection.
Assuming that CE=0E=Vj,, the output data is valid at the outputs after address
access time from stabilizing of all addresses.
The CE to output valid (tgg) is equal to the address access time (tpce) .
Assuming that CEEVIL and all addresses are valid, the output data is valid at the
outputs after tpp from the falling edge of OE.

[OUTPUT DESELECT MODE]

Assuming that CE=Vyy or OE=Vyy, the outputs will be in a high impedance state.
So two or more TC54256AP/AF's can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power
standby mode.

STANDBY MODE

The TC54256AP/AF has a low power standby mode controlled by the CE signal.
By applying a high level to the CE input, the TC54256AP/AF is placed in the standby
mode which reduce the operating current to 100uA by applying MOS~high level (Vgc)
and then the outputs are in a high impedance state, independent of the OE inputs.
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TC54256AP/AF

PROGRAM MODE

Initially, when received by customers, all bits of the TC54256AP/AF are in
the "1" state which is erased state.
Therefore the program operation is to introduce "0's" data into the desired bit
locations by electrically programming.
The TC54256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is
at TTL-Low level under OE=Viy.
The TC54256AP/AF can be programmed any location at anytime either individually,
sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the
programmed bits. _ _
The verify is accomplished with OE at Vip, and CE at Vig or Viy.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.5V) is applied to Vpp
terminal, a TTL high level CE input inhibits the TC54256AP/AF from being programmed.
Programming of two or more TC54256AP/AF's in parallel with different data is easily
accomplished. That is, all inputs except for 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 is applied to the other devices.

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 (+12.5V) is applied to the Vpp terminal with Vgc=6V.

The programming is achieved by applying a single TTL low level lms pulse to the CE
input after addresses and data are stable. Then the programmed data is verified by
using Program Verify Mode.

If the programmed data is not correct, another program pulse of lms is applied and
then the programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

After correctly programming the selected address, the additional program pulse with
width of 3 times more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified
with Vge=Vpp=5V.
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TC54256AP/AF

HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

Vpp =125V

YES
DATA=FF?
NO

[ PROGRAM 1ms PULSE I

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

FAIL
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TC54256AP/AF

ELECTRIC SIGNATURE MODE

Electric signature mode allows to
identifies its manufacturer and device
The programming equipment may read out
TC54256AP/AF by using this mode before

program voltage (Vpp) and algorithm.

Electric Signature mode is set up when
rest of address lines is set to Vyp in

condition is manufacturer code.

set to Viy.

Device code is identified when address A0 is

read out a code from TC54256AP/AF which

type.

manufacturer code and device code from

program operation and automatically set

read operation.

12V is applied to address line A9 and the

Data output in this

(07). The following table shows electric signature of TC54256AP/AF.

These two codes possess an odd parity with the parity bit of MSB

PINS AQ 07 06 05 04 03 02 0l 00 HEX.
SIGNATURE o) |9 | a8 | anlae) |as) | a3 laz2) | a1y | pata
Manufacture Code | VIL 1 0 0 1 1 0 0 0 98
Device Code Viyg 1 1 0 0 0 1 0 0 C4

Notes:

A9=12V+0.5V
Al~ A8, A10~VAl4, CE, OE=Vyp,

C-9

S
M@%T§§&



TC54256AP/AF

OUTLINE DRAWINGS

DIP28-P-600
Unit: mm
N
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Note: Package width and length do not include mold protrusion,
allowable mold protrusion is 0.15mm,
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TC54256AP/AF

OUTLINE DRAWINGS
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Note: Package width and length do not include mold protrusion,
allowable mold protrusion is 0.15mm.
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65,536 WORDS x 8 BITS CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY

DESCRIPTION

The TC54512AP/AF is a 65,536 word x 8 bit CMOS one time programmable read only memory, and
For read operation, the TC54512AP/AF's access time
is 150ns/200ns, and the TC54512AP/AF operates from a single 5-volt power supply and has
low power standby mode which reduces the power dissipation without increasing access time.

molded in a 28 pin plastic package.

PRELIMINARY

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

Advanced CMOS technology reduces the maximum active current to 30mA/5.9MHz and standby
The electrical characteristics and programming method are the same
Once programmed, the TC54512AP/AF cannot be erased because

current to 100uA.
as U.V. EPROM TC57512AD's.

of using plastic DIP without transparent window.

* Peripheral circuit: CMOS
Memory cell : N-MOS

* Fast access time:
TC54512AP/AF-15 150ns
TC54512AP/AF-20 200ns

¢ Low power dissipation
Active : 30mA/5.9MHz
Standby: 100pA

¢ Full static operation

* High speed programming mode I, I
* Inputs and outputs TTL compatible
e Standard 28 pin DIP plastic package: TC54512AP
+ 28 pin plastic Flat Package

BLOCK DIAGRAM

Vpp GND Voo

-3
t
]
10

i

¢ TC54512AF

00 01 0203 04 05 06 07

11779 °F%

[PIN CONNECTION] (TOP VIEW) (-)-E—O_L OE,CE CIRCUVIT [ OUTPUT BUFFERS
CE o— '
as gl ™~ 280 Voo T T
Al2 Q2 27 Al4 A0 o 6 |cownn | 84 | coLumn Lo
A7 ds3 261 A13 o 1 pEcobEr [ CIRCUIT
A6 [O4 251 A8 A3 o— 24
A5 O5 241 A9 ﬁg o—
A4 s z [P ALl a6 o] = 1
A3 O7 2 [} OEVpp ﬁg o— =
o— -
cgh apas e I e e
A10 o— E | " | pecoper|
A0 O 198 07 a1l o] § 65536x8bits
oo 11 183 06 ﬁg - <
o1 g2 170 05 Als
o2 Q13 16 04 AlS t
GND O 1 15 03
T [MODE_SELECTION]
PIN NAMES] PIN| CE |OE/Vpp| Vec 00~ 07 POWER
A0~ A15 [Address Inputs MODE (20)] (22) | (28) (11413, 15~19)
00~ 07 |Outputs (Inputs) Read L L Data Out i
CE Chip Enable Input Output Deselect| * H 5v High Impedance Active
o Output Program | |Standby H * High Impedance |Standby
OE/Vpp |Enable / Supply Program LI Vep | gyl) [Data In
Input Voltage | {program Inhibit| H | Vpp 2)| High Impedance |Active
Power Supply Program Verify L L 6.25V [ Data Out
Vee  |voltage (+5V) g
*: Hor L 1): HIGH SPEED PROGRAMMING MODE I
GND Ground 2): HIGH SPEED PROGRAMMING MODE II




TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

[MAXIMUM RATINGS|

SYMBOL ITEM RATING UNIT
Vee Vcc Power Supply Voltage ~0.67.0 v
Vpp Program Supply Voltage -0.614.0 \
VIiN Input Voltage -0.6+7.0 A
Vi/0 Input/Output Voltage -0.6 ~Vct0.5 \
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature-Time 260 - 10 °C-sec
Tstg Storage Temperature -65 125 °C
Topr Operating Temperature -40 ~ 85 °C

[READ OPERATION |

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

SYMBOL PARAMETER TC54512AP/AF-15/TC54512AP/ AF-20)
Ta Operating Temperature -40 ~ 85°C
Vee Vec Power Supply Voltage 5V+5%
D.C. AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
Irr Input Current VIN=0 ~Vce - - +10 uA
Iro Output Leakage Current Vour=0.4 ~Vgc - - 10 HA
Iccol e f=5.9MHz| - - 30
co Operating Current CE=0V mA
Icco2 Ioyr=0mA f=1MHZ - - 15
1 CE=v - -
cest Standby Current — b ! mA
Iccs2 CE=V(c-0.2V - - 100 A
Vig Input High Voltage - 2.2 - Vect0.3 v
V1L Input Low Voltage - -0.3 - 0.8
Vou Output High Voltage Ioy=-400uA 2.4 - -
VoL Output Low Voltage IoL=2.1lmA - - 0.4
Ipp1 [ Vpp Current Vpp=0 A Vect0.6 - - +10 pA
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TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

A.C. CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITION TC54512AP/AF-13 | TC54512AP/AF-20 UNIT
MIN. MAX. MIN, MAX.
tacc |Address Access Time CE=0E=V1L, - 150 - 200 ns
teg CE to Output Valid OE=VIL - 150 - 200 ns
toE OE to Output Valid CE=vIL - 70 - 70 ns
tprl |CE to Output in High-Z OE=V1L 0 60 0 60 ns
tpr2 | OE to Output in High-Z CE=V7y, 0 60 0 60 ns
ton Output Data Hold Time EE=EE=VIL 0 - 0 - ns

A.C. TEST CONDITIONS

Output Load : 1 TTL Gate and Cp=100pF
Input Pulse Rise and Fall Times : 1lOns Max.
Input Pulse Levels : 0.45vn 2.4V

Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Qutputs 0.8V and 2.0V

CAPACITANCE #*(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
CiN1 |Input Capacitance VIN=0V - 4 6 pF
CIN2 |OE/Vpp Input Capacitance VIn=0v - 50 60 pF
CouT |Output Capacitance Vour=v - 8 12 pF

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

TIMING WAVEFORMS

A0~AlS

&\ | 08 //V//////////////////

tacc ‘o2

HIGH Z HIGH 2
00~ 07 DATA OUTPUT 5——




TC54512AP—-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

[HIGH SPEED PROGRAM MODE 1]

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+l.0 v
V1L Input Low Voltage -0.3 - 0.8 \J
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 v
Vep Vpp Power Supply Voltage 12.0 12.5 13.0 v
DC and OPERATING CHARACTERISTICS (Ta=25:5°C, Vcc=6V+0.25V, Vpp=12.5V0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. { UNIT
Iy Input Current VIN=0 ~Vce - - £10 uA
Vor Output High Voltage Iog=-400pA 2.4 - - \'
VoL Output Low Voltage IoL=2.1mA - - 0.4 \
Icc Vee Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA
AC PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vcc=6V+0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAs Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tOES | OE/Vpp Setup Time - 2 - - us
tOEH | OE/Vpp Hold Time - 2 - - us
tprr | OE/Vpp Pulse Rise Time - 50 - - ns
tps | Data Setup Time - 2 - - us
tDH Data Hold Time - 2 - - us
tyr | OE/Vpp Recovery Time - "2 - - us
tves | Vee Setup Time - 2 - - us
tpw Initial Program Pulse Width CE=v1y, OE/Vpp=Vpp | 0.95 1.0 1.05 ms
topw | Overprogram Pulse Width Note 1 2.85 3.0 | 78.75 ms
tpy | Data Valid from CE OE/Vpp=V1L - - 1 us
tor CE to Output in High-Z OE/Vpp=VIL - - 130 ns
AC TEST CONDITIONS
* Output Load : 1 TTL Gate and Cp (100pF)
* Input Pulse Rise and Fall Times : 10Ons Max.
+ Input Pulse Levels ¢ 0.45VA 2.4V

* Timing Measurement Reference Level:

Note 1:

Input 0.8V and 2.0V, Output 0.8V and 2.0V

The length of the overprogram pulse may vary as a function of the counter

value X.
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TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

[HIGH SPEED PROGRAM MODE I1]

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VIH Input High Voltage 2,2 - Vee+l.0 v
VIL Input Low Voltage -0.3 - 0.8 \
Vee Vce Power Supply Voltage 6.0 6.25 6.5 v
Vpp Vpp Power Supply Voltage 12.5 12.75 13.0 \'

DC and OPERATING CHARACTERISTICS (Ta=25%5°C, Vc=6.25V0.25V, Vpp=12.75V+0.25V)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
I Input Current ViN=0 ~V¢c - - %10 A
Vou Output High Voltage Vou=-400pA 2.4 - - \
VoL Output Low Voltage Iop=2.1mA - - 0.4 v
Icc Vce Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA
AC PROGRAMMING CHARACTERISTICS (Ta=25%5°C, Vgg=6.25V:0.25V, Vpp=12.75V+0.25V)
SYMBOL PAPAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas |Address Setup Time - 2 - - us
tay |Address Hold Time - 2 - - us
toES | OE/Vpp Setup Time - 2 - - us
toEH | OE/Vpp Hold Time - 2 - - us
tpRI | OE/Vpp Pulse Rise Time - 50 - - ns
tps | Data Setup Time - 2 - - us
'DH |Data Hold Time - 2 - - us
tyr | OE/Vpp Recovery Time - 2 - - us
tycs | Vec Setup Time - 2 - - us
tpy | Program Pulse Width CE=V1L, OE/vpp=vpp | 0.095| 0.1 1}0.105 ms
tDV | Data Valid from CE OE/Vpp=V1y, - - 1 us
tpF | CE to Output in High-Z OE/Vpp=V1L - - 130 ns

AC TEST CONDITIONS

* Qutput Load : 1 TTL Gate and Cj, (100pF)
* Input Pulse Rise and Fall Times : 1lOns Max.
* Input Pulse Levels : 0.45Vn2.4V

* Timing Measurement Reference Level: Input 0.8V and 2.2V, Qutput 0.8V and 2.0V



TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

TIMING WAVEFORMS

HIGH SPEED PROGRAMMING MODE I
HIGH SPEED PROGRAMMING MODE I1

A0~Al5

OE/Vpp

00~07

Vee

(PROGRAM)

(Vec=6V20. 25V, Vpp=12.5V:0. 5v)
(Vcc=6.25V£0.25V, Vpp=12.75Vi0.25V)

OPW / "\ /
tPRT toEs tomi
____d'/
tps t DH tpy tDF
DN STABLE Doyt VALID
tves PROGRAM PROGRAM VERIFY

Note 1. Vo must be applied simultaneously or before Vpp and cut off

simultaneously or after Vpp.

2. Removing the device from socket and setting the device in socket with
Vpp=12.5+0.5V or Vpp=12.75+0.25V may cause permanent damage to the

device.

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the
overshoot voltage of its pulse should not be exceeded 14V,
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TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

[ OPERATION INFORMATION]

The TC54512AP/AF's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | GE | oE | wvpp | vcc 00 ~07 POWER
MODE (20) {(22) | @) | (28) | (11 ~13, 15~19)
Read : Read L L Data Out Acti
ead Operation ctive
- 42 ose Output Deselect| * | | 5V 5v | High Impedance
a=-40 v85°C) Standby H * High Impedance |Standby
Program L H Data In
Program Operation 1) 1)
(Ta=25:5°C) Program Inhibit| H H |12.5V 6v High Impedance [Active
a=zot
Program Verify | * L 12.75v2) e.zg% Data Out
1); HIGH SPEED PROGRAM MODE I

Note: Hj Viu, L3 ViL» *: Vg oF VIL, )] prcy SPEED PROGRAM MODE II

The TC54512AP/AF has two control functions. The chip enable (CE) controls the
The output enable (OE)

Assuming that CE=OE=V7yp,

operation power and should be used for device selection.

control the output buffers, independent of device selection.

the output data is valid at the outputs after address access time from stabilizing of
all addresses. The CE to output valid (tgg) is equal to the address access time
(tacc). Assuming that CE=Vyy and all addresses are valid, the output data is valid

at the outputs after tog from the falling edge of OE.
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TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

[OUTPUT DESELECT MODE]
Assuning that CE=Vyy or OE=Vyp, the outputs will be in a high impedance state. So two

or more TC54512AP/AF's can be connected together on a common bus line. When CE is

decode for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC54512AP/AF has a low power standby mode controlled by the CE signal. By applying
a high level to the CE input, the TCS54512AP/AF is placed in the standby mode which re-
duce the operating current to 100uA by applying MOS-high level (Vgg) and then the
outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC54512AP/AF are in the "1"
state which is erased state. Therefore the program operation is to introduce "0's"
data into the desired bit locations by electrically programming. The TC54512AP/AF
is in the programming mode when the OE/Vpp input is at 12.5V or 12.75V and CE is at
TTL-Low level. The TC54512AP/AF can be programmed any location at any time either
individually, sequentially, or at random.

[PROGRAM VERIFY MODE ]

The verify mode is to check that desired data is correctly programmed on the pro-

grammed bits. The verify is accomplished with OE/Vpp at VL and CE at viL.

|PROGRAM INHIBIT MODE]

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp
terminal, a high level CE input inhibits the TC54512AP/AF from being programmed.
Programming of two or more TC54512AP/AF's in parallel with different data is easily

accomplished. That is, all inputs except for CE 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 is applied to the other devices.
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TC54512AP-15, TC54512AP-20
TC54512AF-15, TC54512AF-20

| HIGH SPEED PROGRAM MODE 1]
This high speed programming mode I is performed at Vgc=6.0V and 5E7VPP=12.5V.
The programming is achieved by applying a single TTL low level lms pulse to the CE

input after addresses and data are stable. Then the programmed data is verified by

using Program Verify Mode.
If the programmed data is not correct, another program pulse of lms is applied and

then the programmed data is verified. This should be repeated until the program

operates correctly (max. 25 times).
After correctly programming the selected address, the additional program pulse with

3 times that needed for initial programming is applied.
When programming has been completed, the data in all addresses should be verified

with Vge=5V.

IHIGH SPEED PROGRAM MODE H]
The program time can be greatly decreased by using this high speed programming mode

II. This high speed programming mode II is performed at Vgc=6.25V and GEYVPP=12.75V.

The programming is achieved by applying a single TIL low level 0.lms pulse to the CE
input after addresses and data are stable. Then the programmed data is verified by

using Program Verify Mode.
If the programmed data is not correct, another program pulse of 0.lms is applied and
then the programmed data is verified. This should be repeated until the program

operates correctly (max. 25 times).
When programming has been completed, the data in all addresses should be verified

with Vge=5V.
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[HIGH SPEED PROGRAM MODE I|

FLOW CHART

Vec=6.0£025V
Vpp = 1.2510.5V

i

ADDRESS
= START ADDRESS

YES

DATA =FF?

ADDRESS OVERPROGRAM 3X PULSES OF Imsec
= NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
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[HIGH SPEED PROGRAM MODE T |

FLOW CHART

START

Voc= 6.25%0.25V
Vpp = 12752025V

i

ADDRESS
= START ADDRESS

T

| PROGRAM : TPW=0.1ms |

ADDRESS
= NEXT ADDRESS
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[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TC54512AP/AF which identifies
its manufacturer and device type.

The programming equipment may reads out manufacturer code and device code from
TC54512AP/AF by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the

rest of address lines is set to Vyp in read operation. Data output in this condi-
tion is 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 TC54512AP/AF,

PINS A0 07 06 05 04 03 02 0l 00 | HEX.
SIGNATURE (10) | (19)| (18) | (17) | (16) | (15)] (13) | (12) | (11) | DATA
Manufacture Code | Vyp, 1 0 0 1 1 0 0 0 98
Device Code VIH 1 0 0 0 0 1 0 1 85

Notes: A9=12V+0.5V
Al ~ A8, A10~AlS5, CE, OE=vVyp
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OUTLINE DRAWINGS (TC54512AP) DIP28-P~600

Unit in mm

L)
a
28 15 2
Y [}
N
A -
] H
- L
-y
w
—L -Q
P <
1 14 5
3
7 3

«
o
37.0+0.2 3
<
o~ w
- c
TS, -+
| 1 e
{ —Y
aZ
=3
[}
1.99TYP. l 05401 s
I i T+ $s025 @] 4
|zs4| 14401 o

Note: Package width -and length do not include mold protrusion,

allowable mold protrusion is 0.15mm.
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OUTLINE DRAWINGS (TC54512AF) SOP28-P-450

Unit in mm

185102

28 15
aonnNnnonnnnonan

143
(450mil)

N/
8.8+0.2
11.8+0.3

Tfluul?l I
1.0TYP. ! @ I 0.4310.1 9

24401
27MAX

+0.1
0.1—-0.05

Note: Package width and length do not include mold protrusionm,

allowable mold protrusion is 0.15mm.
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131,072 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

The TC541000J/TC541001J is a 131,072 word x 8 bit one time programmable read only memory,
and molded in a 32 pin plastic package.

The TC541000J/TC541001J's access time is 150ns/200ns and has low power standby mode
which reduces the power dissipation without increasing access time. The electrical
characteristics and programming method are the same as U.V. EPROM TC571000D/TC571001D's.
Once programmed, the TC541000J/TC541001J cannot be erased because of using plastic package

without transparent window.

"FEATURES]

* Peripheral circuit: CMOS

Memory cell :  N-MOS * Single 5V power supply
« Access Time * Full static operation
=15 =20 * High speed programming operation: tpy O.lms

Temp| 0 ~70°C |-40~85°C
tacct 150ns 200ns
* Low power dissipation » Standard 32 pin DIP plastic package

Active : 30mA/6.7MHz
Standby: 100uA (Ta=85°C)

* Input and output TTL compatible

N
[PIN CONNECTION] (ToP VIEW) PIN NANES

(Reference)

AOVAl6 |Address Inputs
DOD7 |Outputs (Inputs)

Chip Enable
Input

CE

OF Output Enable
Input

5CH Program Control
Input

Vce Supply
Voltage

Vee

Program Supply
Vep Voltage
GND  |Ground

1M NC N
TC5410007 TC5410013 C TcggfgoggM ) o Connection
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TC541000J—15, TC541000J—20
TC541001J—15, TC541001J—20

READ OPERATIONI

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP. MAX, UNIT
VIiH Input High Voltage 2.2 - Vect0.3

ViL Input Low Voltage -0.3 - 0.8 v
Vee VcC Power Supply Voltage 4.75 5.00 5.25

Vpp VPP Power Supply Voltage Vce-0.6 vee Vcet0.6

DC and OPERATING CHARACTERISTICS  (Ta=-=407 85°C, Vgc=5Vi5%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I11 Input Current Vin=0~Vec - - 10 pA
Iccol overating C . CE=0v f=6.7MHz| -~ - 30 oA

eratin urren -
Tccoz | © & Ioyr=OmA [ f=1MHz - - 10
Icesy CE=V1y - - 1 mA
d t —
Toogy | randby Curren CE=Vee-0.2V - - 100 | wA
VoH Output High Voltage Iog=-400pA 2.4 - - v
VoL Output Low Voltage IgL=2.1mA - - 0.4 v
Ipp1 VPP Current Vpp=Vcc*0.6V - - +10 uA
Ir0 Output Leakage Current VouTt=0.4V~ Ve - - *10 HA
Ta=0 ~ 76°C for TC541000J/TC541001J-15
AC CHARACTERISTICS  (Ta=-40~ 85°C, Vcc=5V:5%, Vpp=Vcc:0.6V)
TC541000J/1001J{TC5410005/1001J
SYMBOL PARAMETER -13 -20 UNIT
MIN.| MAX. | MIN. MAX.

tace 2ddress Access Time - 150 - 200

teE CE to Output Vaild - 150 - 200

tom OE to Output Vaild - 70 - 70

tpGM |PGM to Output Vaild - 70 - 70 ns
tpF1 |CE to Output in High-Z 0 60 0 60

tpF2 [OE to Output in High-2 0 60 0 60

tpF3 |PGM to Output in High-2 0 60 0 60

tom Output Data Hold Time 0 - 0 =

Ta=0~70°C for TC541000J3/TC541001J-15

AC TEST CONDITIONS
e Output Load
* Input Pulse Rise and Fall Time

* Input Pulse Levels

* Timing Measurement Reference Level:

: 1 TTL Gate and Cp=100pF

:  1lOns Max.
: 0.45V to 2.4V
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TC541000J-15, TC541000J-20
TC541001J-15, TC541001J-20

BLOCK DIAGRAM

vpp @D Vec 9 01 02 03 04 0506 07
P % % 1397%99%
TE OE,CE, PGM | OUTPUT BUFFERS
PN : CIRCUIT
A0 O
Al o—f
A% o 7 |coLumn {128 | coLUMN 1,0
A4 O— ~|DECODER CIRCUIT
A5 o~ 2
A6 00— @ )
AT o~ =
A8 o— D MEMORY CELL
49 o— @ |10} pow |1024 ARRAY
Ay @ DECODER 131072 X 8bit
Al2 O~ o
A13 0 8§
Al4o— <
Al5 0—f
Al6 o0
MODE SELECTION
PIN Tor | e | oF
MODE PGH [CTE | OE | vpp | Ve 00~ 07 POWER
Read H L L Data Out
Active
Output Deselect * * H 5v 5V  |High Impedance
Standby * H * High Impedance Standby
Program L L H Data In
* H * High Impedance
Program Inhibit 12.75V| 6.25v o TP Active
H L H High Impedance
Program Verify H L L Data Out
*¥: Hor L
[MAXIMUM RATINGS]
SYMBOL ITEM RATING UNIT
vee © | VCC Power Supply Voltage -0.647.0 v
Vpp Program Supply Voltage -0.6+14.0 v
VIN Input Voltage -0.6~7.0 v
Vi/0 Input/Output Voltage -0.6 v Vgct+0.5 \'
Pp Power Dissipation 1.0 W
TSOLDER Soldering Temperature . Time 260+ 10 °Cesec
TsTRG Storage Temperature -65~ 125 °C
ToPR Operating Temperature -40~ 85 °c
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CAPACITANCE™

(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN, | TYP. MAX. { UNIT
CiN Input Capacitance Vin=0v - 4 8
F
Cout Output Capacitance Vour=0V - 10 12 P

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

TIMING WAVEFORMS (READ)

AO0~A1l6

PGM

00~07

X

e Wl
/7777777

4

tacc

HIGH Z

MMM

tDF3

% DATA OUTPUTS
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TC541000J-15, TC541000J-20
TC541001J-15, TC541001J—-20

[HIGH SPEED PROGRAM OPERATION]|
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Veetl.O0

V11, Input Low Voltage ~-0.3 - 0.8 v
Vee Vec Power Supply Voltage 6.00 6.25 6.50

Vpp VPP Power Supply Voltage 12.50 12.75 13.00

DC AND OPERATING CHARACTERISTICS  (Ta=25%5°C, Vcc=6.25+0.25V, Vpp=12,75%0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX., UNIT
Iy Input Current Vin=0~Vece - - *10 pA
VoH Output High Voltage Iog=-400ua 2.4 - - v
VoL Output Low Voltage IgL=2.1mA - - 0.4 \'
Ice Vce Supply Current - - - 30 mA
Ipp2 VPP Supply Current Vpp=13.0V - - 50 mA

AC PROGRAMMING CHARACTERISTICS  (Ta=25%5°C, Vge=6.2520.25V, Vpp=12.75£0.25V)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - us
tCES CE Setup Time - 2 - - us
tCEH CE Hold Time - 2 - - us
tps Data Setup Time - 2 - - us
tpy Data Hold Time - 2 - - us
tys Vpp Setup Time - 2 - - Hs
tPw Program Pulse Width - 0.095 0.1 0.105 ws
toE OE to Output Valid - - - 100 ns
tpF2 OE to Output in High-Z CE=V1L - - 90 ns

AC TEST CONDITIONS

« Output Load ¢ 1 TIL Gate and Cj, (100pF)
* Input Pulse Rise and Fall Time ¢ 1l0ns Max,
* Input Pulse Levels ¢ 0.45V and 2.4V

* Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V
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HIGH SPEED PROGRAM OPERATION

TIMING CHART

A0~AlG6

00~07

Vpp

Note: 1.

tAS tAH

t tCEH i /

\ | Y,
tDF 2 tOF tpr2
———
UNKNOWN Dyny STABLE Doyt VALID
———— e
DS by

LPW t//

r.__li_.
000

Vcc must be applied simultaneously or before Vpp and cut off

simultaneously or after Vpp.

Removing the device from socket and setting the device in socket with

Vpp=12.75V may cause permanent damage to the device.

The Vpp supply voltage is permitted up to 14V for program operation, so

the voltage over 14V should not be applied to the Vpp terminal,

When the switching pulse voltage is applied to the Vpp terminal, the

overshoot voltage of its pulse should not be exceeded 14V.
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(OPERATION INFORMATION|
The TC541000J/TC541001J's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PINS 5o |CE |OF | vpp | Ve 00~ 07 POWER
Read H L Data Out :
READ Active
OPERATION Output Deselect | * % H 5v 5v High Impedance
(Ta=-40~ 85°C) Standby * H | * High Impedance | Standby
Program L L H Data In
PROGRAM
OPERATION H * High Impedance
Program Inhibit 12,75V | 6.25V Active
(Ta=25%5°C) H L H High Impedance
Program Verify H L L Data Out

Note: H; Vg, L; Vip, *; Vig or VyL
Ta=0 ~ 70°C for TC541000J/TC574001J~15

READ MODE

The TC541000J/TC541001J has three control functions. The chip enable (CE) controls

the operation power and should be used for device selection.

The output enable (0E) and the program control (PGM) control the output buffers,
independent of device selection.

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

The CE to output valid (tgg) is equal to the address access time (tace) -

Assuming that 5§=VIL, ?§E=VIH and all addresses are valid, the output data is valid at
the outputs after tgyp from the falling edge of OE.

And assuming that CE=0E=Vyp, and all addresses are valid, the output data is valid at
the outputs after tpgy from the rising edge of PGM.

[OUTPUT DESELECT MODE]
Assuming that §§=VIH or 5§=VIH, the outputs will be in a high impedance state.

So two or more ROMs can be connected together on a common bus line,
When CE is decoded for device selection, all deselected devices are in low power

standby mode.

C-33



TC541000J-15, TC541000J-20
TC541001J-15, TC541001J-20

STANDBY MODE

The TC541000J/TC541001J has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC541000J/TC541001J is placed in the
standby mode which reduce the operating current to 100pA by applying MOS~high level
(Vge) and then the outputs are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC541000J/TC541001J are in the
1" state which is erased state.

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

The levels required for all inputs are TTL. The TC541000J/TC541001J can be programmed

any location at anytime -—---- either individually, sequentially, or at random.

[ 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 OE and CE at Vyy and PGM at Vyy.

[ PROGRAM INHIBIT MODE]

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a
high level CE or BGM input inhibits the TC541000J/TC541001J from being programmed.
Programming of two or more EPROMs in parallel with different data is easily accom-
plished. 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 level signal is applied to the other devices.
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[HIGH SPEED PROGRAM OPERATION|

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vge=6.25V and PGM=Viy.

The programming is achieved by applying a single TTL low level 0.lms pulse the PGM input
after addresses and data are stable. Then the programmed data is verified by using
Program Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and
then programmed data is verified. This should be repeated until the program operates
correctly (max. 25 times).

When programming has been completed, the data in all addresses should be verified with

Vee=Vpp=3V.
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HIGH SPEED PROGRAM OPERATION
FLOW CHART

START

Vee=6.25+0.25V
Vpp=1275+£025V

!

ADDRESS
=8START ADDRESS

(==

FROGRAMZTPW:OJmsJ

YES

X>257

NO
READ : ONE BYTE
OK

LAST
ADDRESS?

ADDRESS
=NEXT ADDRESS

I

Vee= 5V
Vpp=5V

READ
ALL BYTES

NG

( FarL ’
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| ELECTRIC SIGNATURE MODE |

Electric signature mode allows to read out a code from TC541000J/TC541001J which
identifies its manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC541000J/TC541001J by using this mode before program operation and automatically set
program voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest
of address lines is set to Vyp in read operation. Data output in this condition

is manufacturer code. Device code is identified when address A0 is set to Vry.

These two codes possess an odd parity with the parity bit of MSB (07).

The following table shows electric signature of TC541000J/TC541001J.

PINS HEX
SIGNATURE AQ 07 06 05 04 03 02 01 00 DATA
Manufacture Code ViL 1 0 0 1 1 0 0 0 98
TC541000J 1 0 0 0 0 1 1 0 86
Device Code Vin
TC541001J 0 0 0 0 0 1 1 1 07

Notes: A9=12V#0.5V
A1~ A8, ALO~Al6, CE, OE=Vyg
PGM=V1y
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[OUTLINE DRAWINGS]  (S0J32-P-400)

Plastic SOJ

Unit in mm
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Note: Each lead pitch is 1,27mm,

All dimensions are in millimeters.
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131,072 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

DESCRIPTION

The TC541000P/F and TC541001P/F are a 131,072 word x 8 bit one time programmable read

only memory and molded in a 32 pin plastic package.

The TC541000P/F and TC541001P/F’s access time are 150ns/200ns and has low power standby
mode which reduces the power dissipation without increasing access time. The electrical
characteristics and programming method are the same as U.V. EPROM TC8571000D/TC571001D’s.
Once programmed, the TC541000P/F and TC541001P/F cannot be erased because of using plastic

package without transparent window.

FEATURES
® Peripheral circuit : CMOS
Memory cell : N-MOS
@ Access Time
-15 -20
Temp 0~70C ~40~85C
tace 150ns 200ns

® Low power dissipation
Active 30mA/G.7TMI1z
Standby 100pA

PIN_ CONNECTION

Vep d

! Vep ] 9
A16 [] 2 31}PGM DE ] 2
A5 [] 3 AlS ] 3
A2 ] 4 Al4 A12 ] 4
A7 (S A7 (] 5
A6 (] 6 A6 [} 6
AS [} 7 AS (] 7
Ad ] 8 Ad[] 8

A3 ] A3 [
A2 ] A2 ]
Al (] Al ]
AD (] A0 ]
DO [ DO (]
D1 {] D1 (]
D2 d D2 (]
GND ] GND (]

TC541000P/F

(TOP VIEW)

TC541001P/F

¢ Single 5V power supply
® Full static operation

® Iligh speed programming operation
® Input and outpul 1'I'L compatible

® JEDEC standard 32 pin
e IM MROM compatible

¢ Standard 32 pin DIP plastic package:TC541000P/TC541001P

¢ tpw 0.1ms

TC541000P/F
TC541001P/ FF

® S32Pin Plastic I'lat Package : TC541000F / TC541001 F

PIN NAMES

AO0~A16 Address Inputs
YSC_ _ (Reference) D0~D7 Outputs (Inputs)
PoM A5 CE Chip Enable Input
2; A2 E)I_?_ Oulput Enable Input
A3 A7 ] GM Program Control Input
A8 A6 [] Ve V¢c Supply Voltage
A9 A5 (] Vpp Program Supply Voltage
Al Ad (] GND Ground
A16 A3 ] NC No Connection

A0 A2 [
CE Al
D7 A0 ]
pe DO [
ps D1 [
D4 D2 u
D3 GND [

IM MASK
¢ Trom  ?
TC531000P

C-39




TC541000P/F-15, TC541000P/F-20
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BLOCK DIAGRAM

V§p G?D Ve l')?o 031 032 9;3 %4 D$S D$6 D$7
%EM OF, CE, PGM OUTPUT BUFFERS
M l CIRCUIT | *
AQ O—ri
Al o—o| 17, | column | 128 COLUMN /0
A2 0] DECODER CIRCUIT
A3 0—
A4 o——
AS 0——
A6 o——
A7 O’ MEMORY CELL
A8 ADDRESS |10 ROW 1024 ARRAY
A90—— BUFFERS DECODER 131,072 x 8bits
A100—
Al o—
A12 0l
Al130—
Al14 00—
A15 0—ro
A160—
MODE SELECTION
PIN — — _—
MODE PGM CE OE Ve Vee D0~D7 Power
Read H L Data Out
- Active
Output Deselect * * H sV 5v High Impedance
Standby * H . High Impedance Standby
Program L L H Data In
* * H
Program Inhibit H 12.75V 6.25V High Impedance Active
H L H High Impedance
Program Verify H L Data Out
*1l or L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Ve Ve Power Supply Voltage -0.6~7.0 v
Vep Program Supply Voltage -0.6~14.0 v
Vin Input Voltage -0.6~7.0 v
Vo Input/Output Voltage -0.6~Vcc+0.5 \
Po Power Dissipation 1.0 w
TSOLDER Soldering Temperature Time 260-10 °C-sec
Ts1rG Storage Temperature ~65~125 °c
Torr Operating Teinperature - 40~85 °c
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READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 22 - Vec+0.3 \
Vi Input Low Voltage -03 - 0.8 Vv
Vce V¢c Power Supply Voltage 4.75 5.00 5.25 Vv
Vpp Vpp Power Supply Voltage Vce-0.6V Vee Vec-0.6 Y
D.C. AND OPERATING CHARACTERISTICS (Ta= -40~85TC, Ve =5V £5%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
u Input Current Vin=0~V¢c - - 10 pA
lccos CE=0V £=6.7mu, - - 30 mA
Operating Current
Icco2 lour=0mA | f= 1y, - - 10 mA
leest CE=Vm - - 1 mA
Standby Current o
lces2 CE=Vcc-0.2v - - 100 A
Vou Output High Voltage lon = = 400pA 2.4 - - \
Vol Output Low Voltage lot=2.1mA - - “0.4 v
ipp1 Vpp Current Vpp=Vcc 2 0.6V - - 10 pA
Ito Output Leakage Current Vour =0.4V~V¢c - - +10 HA

Ta=0~70C for TC541000P/F/TC541001P/F - 15
A.C. CHARACTERISTICS (Ta= - 40~85TC,Vcc =5V +5%, Vpp=Vcct0.6V)

TC541000P - 15/TC541001P - 15 TC541000P - 20/ 7C541001P - 20
TC541000F - 15/TC541001F ~ 15 TC541000F - 20/ TC541001F -20 | yNIT

SYMBOL| PARAMETER MIN. MAX. MIN. MAX.
tacc |Address Access Time - 150 - 200 ns
tce  |CEto Output Valid - 150 - 200 ns
toe |OE to Output Valid - 70 - 70 ns
thGm F—’GM' to Output Valid - 70 - 70 ns
torr  {CE to Outputin High-Z 0 60 0 60 ns
tor2  |OE to Outputin High-Z 0 60 0 60 ns
tory3  |PGM to Outputin High-Z Q 60 ¢ 60 ns
ton Output Data Hold Time 0 - (4} - ns
Ta=0~70C for TC541000P/F/TC541001P/F ~ 15
A.C. TEST CONDITIONS
e Output Load : 1'I'TL Gate and C},=100pF
® Input Pulse Rise and Fall Time ¢ 10ns Max.
¢ Input Pulse Levels : 045V ito 2.4V
¢ Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V



TC541000P/F-15, TC541000P/F-20
TC541001P/F-15, TC541001P/F—-20

CAPACITANCE* (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
Cin Input Capacitance Vin=0V - 4 8 pF
Cour Output Capacitance Vour =0V - 10 12 pF

* This parameter is periodically sampled and is not 100% Lested.

TIMING WAVEFORMS (READ)

tce

or tor1 I

= 1IN W

I tacc
I

tor3

r
HIGH 2 7 N HIGH Z
00~07 {___oataouruts b

N
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HIGH SPEED PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vec+1.0 \
Vi Input Low Voltage -03 - 0.8 \
Vee V¢c Power Supply Voltage 6.00 6.25 6.50 "
Vop Vpp Power Supply Voltage 12.50 12.75 13.00 \

D.C. AND OPERATING CHARACTERISTICS (Ta=25+5°C, Vcc=6.25+0.25V, Vpp=12.7510.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
1% Input Current Vin=0~V¢e - - +10 HA
Vou Output High Voltage lon = - 400pA 2.4 - - )
Vou Output Low Voltage lot=2.1mA - - 0.4 \
lee Ve Supply Current - - - 30 mA
lpp2 Vpp Supply Current Vpp = 13.0V - - 50 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=25%5°C, Vcc=6.25+0.25V, Vpp=12.75+0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
tAs Address Setup Time - 2 - - Hs
tan Address Hold Time - 2 - - Hs
tees CE Setup Time - 2 - - us
teem CE Hold Time - 2 - - s
tos Data Setup Time - 2 - - Hs
toH Data Hold Time - 2 - - ps
tys Vpp Setup Time - 2 - - us
thw Program Pulse Width - 0.095 0.1 0.105 ms
toe OE to Output Valid - - - 100 ns
tor2 OE to Output in High-Z CE=V - - 90 ns

A.C. TEST CONDITIONS

¢ Output Load : 1 TTL Gate and Cy, (100pF)

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

® Input Pulse Levels ¢ 0.45V and 24V

e Timing Mecasurement Reference Level ¢ Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TC541000P/F-15, TC541000P/F-20
TC541001P/F-15, TC541001P/F-20

HIGH SPEED PROGRAM OPERATION
TIMING CHART

AO0~A16

tas tan

. t t Z

OF
tor2
phill
: N b d
00~07 UNENOWN h—— DIN STABLE Doyt VALID
tos
o = tow
PGM

Note : 1. Vce must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp.

2. Removing the device from socket and setting the device in socket with Vpp=12.75V may
cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over
14V should not be applied to the Vpp terminal. When the switching pulse voliage is
applied to the Vpp terminal, the overshoot voltage of its pulse should not be exceeded 14V.
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TC541000P/F-15, TC541000P/F-20
TC541001P/F-15, TC541001P/F-20

OPERATION INFORMATION

The TC541000P / F/TC541001P / F’s six operation modes are listed in the following table.  Mode
selection can be achieved by applying TTL level signal to all inputs.
PGM| CE | OF | vpp Ve 00~07 Power
READ Read H L L Data Out
Active
OPERATION Output Deselect * * H 5v 5V High Impedance
Standby * H * High Impedance Standby
PROGRAM Program L L H Data in
* H * High Impedance
OPERATION Program Inhibit 12.75v | 6.25V Active
H L H High Impedance
(Ta=25%£57C)
Program Verify H L L Data Out

Note : H; Vi, Lj Vi, * Vi or Vy,
READ MODE
The TC541000P/F/TC541001P /¥ has three control functions.

operation power and should be used for device selection.

The chip enable (CE) controls the

The output enable (OE) and the program control (PGM) control the output buffers independent of

device selection,

Assuming in that CE=0E=Vy, and PGM=Vyjj, the oulput data is valid at the output after

address access time from stabilizing of all addresses.

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

Assuming that CE=Vj,, PGM=V};; and all addresses are valid, the output data is valid at the

outputs after tgy from the falling edge of OE.,

And assuming that CE=0E=Vy,, and all addresses are valid,
outpuls after tpgy from the rising edge of PGM.

OUTPUT DESELECT MODE

the output data is valid at the

Assuming that CE=Vy;; or OE=Vyy, the outputs will be in a high impedance state.

So two or more ROMs can 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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TC541000P/F-15, TC541000P/F-20
TC541001P/F-15, TC541001P/F-20

STANDBY MODE

The TC541000P/F/TC541001P/F has a low power standby mode controlled by the CE signal, By
applying a high level to the CE input, the TC541000P/F/TC541001P/F is placed in the standby mode
which reduce the operating current to 100pA by applying MOS-high level (V¢c) and then the outputs
are in a high impedance state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the T'C541000P /F/TC541001P /T are in the "1"
state which is erased state.

Therefore the program operation is lo introduce "O's" data into the desired bit locations by
electrically programming.

The levels required for all inputs are TTL., The TC541000P/F/TC541001P/F can be programmed
any location at anytime - either individually, sequentially, or at random.

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 OE and CE at Vy|, and PGM at Vyji.
PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a high level
CE or PGM input inhibits the TC541000P/F/TC541001P/F from being programmed.

Programming of two or more EPROMs in parallel with different data is easily accomplished. That
is, all inputs except for CE or PGM may be commonly connected, and a T'TL low level program pulse
is applied to the CE and PGM of the desired device only and I''L high level signal is applied to the
other devices.

HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vog=6.25V and PGM=Vy;.

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input after
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and then
programmed data is verified. This should be repeated until the program operates correctly (max. 25
times).

When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.
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TC541000P/F-15, TC541000P/F-20
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HIGH SPEED PROGRAM OPERATION

FLOW CHART

Vee=6.25V £0.25V
Vep = 12.75V £ 0.25V

!

DDRESS START ADDRESS

PROGRAM TPW = O‘lms

YES

NG

l ADDRESS = NEXT ADDRESS |

T

( FAIL
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TC541000P/F-15, TC541000P/F—20
TC541001P/F-15, TC541001P/F-20

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC541000P / F/TC541001P / F which
identifies its manufacturer and device type.

The programming equipment may read out manufacturer code and device code from TC541000P/F/
TC541001P / F by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm,

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address
lines is set to Vji, in read operation. Data output in this condition is manulacturer code. Device

code is identified when address A0 is set to Vyy. These two codes possess an odd parity with the
parity bit of MSB (07).

The following table shows electric signature of TC541000P/F /' T'C541001P/F.

PINS A0 07 06 | O5 04 03 2 o1 00 HEX.
SIGNATURE 0 DATA
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
TC541000P/ F 1 0 0 0 0 1 1 0 86
Device Code Viy
TC541001P/F 0 0 0 0 0 1 LI V| 07

Notes : A9=12V+0.5V
Al1~A8, Al0~Al6, CE, OE=V],
PGM =V
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OUTLINE DRAWINGS
® Plastic DIP

DIP32-P-600

Unit : mm
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Note: Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm
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QUTLINE DRAWINGS
® Plastic SOP
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Note: Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm
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524,288 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

PRELIMINARY

DESCRIPTION

The TC544000P/F is a 524,288 word X 8 bit one time programmable read only memory, and
molded in a 32 pin plastic package. The access time of TC544000P/F is 120ns/150ns and has low
power standby mode which reduces the power dissipation without increasing access time,

The electrical characteristics and programming method are the same as U.V. EPROM
TC574000D's once programmed, the TC544000P /F cannot be erased because of using plastic DIP

without transparent window.

FEATURES
® Peripheral circuit : CMOS ® Low power dissipation
Memory cell . N-MOS Active : 60mA/8.3MHz

Standby: 100pA (Ta=70°C)

@ Access time
® High speed programming operation

=12 - 120 [ - 150 ¢ Single 5V power supply
Y 5V £ 5% 5V £109
c« - % ® Full static operation
T 0°C~70°C
e e I p ® Input and output TTL compatible
t ns 150ns
o= ® JEDEC standard 32 pin
® Standard 32 pin DIP plastic package : TC544000P
32 pin plastic Flat Package : TC544000F
PIN CONNECTION (ToP VIEW) PIN NAMES
N ]
vee 1 32{] ve A0~A18 Address Inputs
a6 (]2 31 ars DO~D7 Outputs (Inputs)
a1s {3 300 a7 —
a2 [la 2] a4 CE Chip Enable Input
28
:2 E: 27% :;3 OE Output Enable Input
as 07 [l A9 Vee Vee Supply Voltage
as (I8 25(] aft
a3 (o 24[) BE Vpp Program Supply Voltage
a2 [Jo 23)) ar0
a1 O 20 G GND Ground
a0 {J12 21(] 07
oo [J13 20} b6
o1 [Jha 19[] OS
o2 [J1s 18f] D4
ano e 17[] 93
TC544000P/F
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TC544000P/F-12, TC544000P/F-120
TC544000P/F-150

BLOCK DIAGRAM

Vpp GND Ve DO D1 D2 D3 D4 D5 D6 D7
OF o— o
—_ OE, CE CIRCUIT OUTPUT BUFFERS
E o0—
AQ o— T
Al o—
A2 o— 9 512
A3 o— | COLUMN X COLUMN /O CIRCUIT
Ad o— " DECODER
AS o— o«
A6 o— o
A7 o— ; 1T
A8 o— @
A9 o— wv
A10 o— g
Allo— & 10 ROW 1024 MEMORY CELL ARRAY
A12 o o A v .
A13 o 2 DECODER 524,288 x 8bits
Al14 o—
A15 o—f
A16 o—
A17 o—
A18 o—
MODE SELECTION
PINI = OF v \Y DO~D7 Power
MODE PP <«
Read L L Data Out X
Active
Output Deselect * H 5V sV High impedance
Standby H * High Impedance Standby
Program L H Data in
Program Inhibit H H 12.50v 6.25V High Impedance Active
Program Verify * L Data Out
*: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vcc Power Supply Voltage -0.6~7.0 \
Vpp Program Supply Voltage -0.6~14.0 \
Vin Input Voltage -0.6~7.0 \
Vin (A9) Input Voltage (A9) © -0.6~13.5 v
Vio Input/Output Voltage -0.6~Vcc+0.5 \
Po Power Dissipation 1.5 w
TsOLDER Soldering Temperature - Time 260-10 °C-sec
Tstrg Storage Temperature ~-65~125 °C
Topr Operating Temperature 0~70 °C
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TC544000P/F-12, TC544000P/F-120
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READ OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC544000P/F - 12 TC544000P/F~120/ - 150
Vi Input High Voltage 2.2V~Vec+ 0.3V 2.2V~Vee+ 0.3V
Vi Input Low Voltage ~0.3v~0.8V 0.3v~0.8V
Vee Vce Power Supply Voltage SVi5% SVE10%
Vep Vpp Power Supply Voltage Vee = 0.6V~Vee + 0.6V Vce - 0.6V~Vec + 0.6V

DC AND OPERATING CHARACTERISTICS (Ta=0~70°C)

SIMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Iy Input Current Vin=0~Vce - - +10 BA
— f = 8.3MHz - - 60
tecon o=V t=6.7MH 50
i =6. b4 - -
Operating Current lour = OMA mA
Icco2 f=1MHz - - 15
fees CE=Vy - - 9 mA
Standby Current —
lcesa CE=Vcc-0.2V - - 1%
Vou Output High Voltage lon= ~400pA 2.4 - - Vv
VoL QOutput Low Voltage loL=2.1mA - - 0.4 \
Ipp1 Vpp Current Vpp=Vcc 2 0.6V’ - - +10 BA
Lo Output Leakage Current Vour=0.4V~V¢e - - 10 BA

AC CHARACTERISTICS (Ta=0~70°C, Vpp=Vcc10.6V)

SIMBOL PARAMETER TEST CONDITION |oano00P/F 12/ - 120 | TCSHA0OPPIF-1%0 | iy
MIN. MAX. MIN. MAX.
tace Address Access Time CE=OE=V - 120 - 150 ns
tee CE to Output Valid OE=V, - 120 - 150 ns
toe OE to Output Valid CE=Vy - 60 - 70 ns
tor1 CE to Output in High-Z OE=V)_ 0 50 0 60 ns
tor2 OF to Output in High-Z CE=V, 0 50 0 60 ns
toH Output Data Hold Time CE=0E=V, 0 - 0 - ns

AC TEST CONDITIONS

¢ Output Load : 1 TTL Gate and CL=100pF
¢ Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels 1 0.45V~24V

¢ Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V
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TC544000P/F-12, TC544000P/F-120
TC544000P/F-150

CAPACITANCE* (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. MAX, UNIT
Cn Input Capacitance Vin=0V - 9 P
Cout Output Capacitance Vour=0V - 13

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

TIMING WAVEFORMS (READ)

AO~A18 X K
| ]

HIGH 2
D0~D7 %{ DATA OUTPUT
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TC544000P/F-12, TC544000P/F-120
TC544000P/F-150

HIGH SPEED PROGRAM OPERATION

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+1.0 \
ViL Input Low Voltage -03 - 0.8 v
Vce Vcc Power Supply Voltage 6.00 6.25 6.50 \
Vpp Vpp Power Supply Voltage 12.20 12.50 12.80 \

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
u Input Current Vin=0~Vce - - +10 BA
Vo Output High Voltage lon = - 400pA 2.4 - - \
VoL Output Low Voltage loL=2.1mA - - 0.4 \
lce Ve Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp=12.8V - - 50 mA

DC AND OPERATING CHARACTERISTICS(Ta=251+5°C,Vcc=6.256V10.25V,Vpp=12.50V£0.30V)

AC PROGRAMMING CHARACTERISTICS (Ta=2515°C, Voc=6.25V£0.25V, Vpp=12.50V£0.30V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. ax. UNIT
tas Address Setup Time - 2 - - us
taH Address Hold Time - 2 - - Hs
tees CE Setup Time - 0 - - ps
teen CE Hold Time - 0 - - us
toes OE Set up Time - 2 - s
tps Data Set up Time - 2 - - Hs
oK Data Hold Time - 2 - - Hs
tvps Vpp Set up Time - 2 - - Hs
tves Ve Set up Time - 2 - - HS
tpw Program Pulse Width CE=V), OE=Vjy 45 50 55 ns
toe OF to Output Valid CE=Viy - - 100 ns
torp OF to Output in High-Z CE=Vy - - 90- ns

AC TEST CONDITIONS

¢ Qutput Load
¢ Input Pulse Rise and Fall Time

: 1 TTL Gate and C, (100pF)

: 10ns Max.

1 0.45V~24V

Input 0.8V and 2.2V, Output 0.8V and 2.0V

® Input Pulse Levels
¢ Timing Measurement Reference Level :
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TC544000P/F-12, TC544000P/F-120

TC544000P/F-150

TIMING WAVEFORMS (PROGRAM)

HIGH SPEED PROGRAM OPERATION

~

AD~A18 >< X
5 i
tas Jan,
o tow, ,
—/ Tcen
logs tpep
—
oF N /]
. tos ton toe
D0~D7 O STABLE | {  oourvaup P
Fa
Vep
—/ tves
v +
cc
._/ tvcs PROGRAM PROGRAM VERIFY

. Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or
after Vpp.

2. Removing the device from socket- and setting the device in socket with
VPP=12.50V may cause permanent damage to the device.

3. The VPP supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the VPP terminal.
When the switching pulse voltage is applied to the VPP terminal, the overshoot

voltage of its pulse should not be exceeded 14V,
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OPERATION INFORMATION

The TC544000P /F’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) | CE | OE | Vpp Vee D0~D7 POWER
MODE (22) (24) (1) (32) (13~15, 17~21)
L Dat

Read . Read L ata Out Active
Operation Output Deselet * H 5V 5V High Impedance

(Ta=0~70"C) | standby H * High Impedance Standby
Program Program L H Data In

Operation Program Inhibit H H 12,50V | 6.25V | High Impedance Active
(Ta=25£5°C) | program Verify * L Data Out

Note: H; Vi, L : Vi, *: Vigor Vi,
READ MODE

The TC544000P /F has two control functions. The chip enable (CE) controls the operation
power and should be used for device selection. The output enable (OE) controls the output buffers,
independent of device selection. Assuming that CE=OE=Vjy, the output data is valid at the
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcg) is

equal to the address access time (tacc).
Assuming that CE=Vy, and all addresses are wvalid, the output data is valid at the outputs

after tog from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=Vg or OE=V]y, the outputs will be in a high impedance state. So two or
more TC544000P/F’s can be connected together on a common bus line. When CE is decoded for

device selection, all deselected devices are in low power standby mode.
STANDBY MODE

The TC544000P/F has a low power standby mode controlled by the CE signal. By applying a
high level to the CE input, the TC544000P/F is placed in the standby mode which reduce the
operating current to 100pA by applying MOS-high level (Vgc) and then the outputs are in a high
impedance state, independent of the OE inputs.
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PROGRAM MODE

Initially, when received by customers, all bits of the TC544000P/F are in the “1” state which
is erased state. Therefore the program operation is to introduce “0’s” data into the desired bit
locations by electrically programming. The TC544000P/F is in the programming mode when the
Vpp input is at 12.50V and CE is at Low under OE=Viy.

The TC544000P / F can be programmed any location at any time either indivicually,
sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed
bits. The verify is accomplished with OE at VyL.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.50V) is applied to Vpp terminal, a high
level CE and OE input inhibits the TC544000P/F from being programmed.

Programming of two or more TC544000P / F’s in parallel with different data is easily
accomplished. That is, all inputs except for CE and OF may be commonly connected, and a low
level program pulse is applied to the CE of the desired device only and high level signal is
applied to the other devices.

HIGH SPEED PROGRAM MODE

The device is set up in the high speed programming mode when the programming voltage
(+12.50V) is applied to the Vpp terminal with Vgg=6.25V.

The programming is achieved by applying a single low level 50us pulse to the CE input after
addresses and data are stable. Then the programmed data is verified by using Program Verify
Mode. If the progran{med data is not correct, another program pulse of 50ps is applied and then
the programmed data is verified. This should be repeated until the program operates correctly
(max. 25 times).

After correctly programming the selected address, the additional program pulse with width of 1
time more than that needed for initial programming is applied.

When programming has been completed, the data in all addresses should be verified with
Vee=Vpp=5V.
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TC544000P/F-150

HIGH SPEED PROGRAM MODE

FLOW CHART

START

] ADDRESS = START ADDRESS |

Vce=6.25V
Vpp=12.5V

YES

DATA=FF?

YES

ADDRESS =
NEXT ADDRESS

OVERPROGRAM X PULSES OF 50ps
OR ONE PULSE OF 50X ps DURATION

NO

Ve =5.0V
Vpp = 5.0V

READ ALL BYTE
OK
PASS
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC544000P /F which identifies its
manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC544000P/F by using this mode before program operation and automatically set program voltage
(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of
address lines is set to VL in read operation. Data output in this condition is manufacturer code.
Device code is identified when address A0 is set to Viy.

These two codes possess an odd parity with the parity bit of MSB (D7).

The following table shows electric signature of TC544000P/F,

PINS HEX.
D
SIGNATURE A0 D7 D6 D5 D4 D3 D2 D1 0 DATA
Manufacture Code Vi 1 0 0 1 1 0 0 0 98
Device Code Vin 1 0 0 0 1 1 0 0 8C

Notes: A9=12V+0.5V
A1~A8, A10~A18, TE, OE=Vy,
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OUTLINE DRAWINGS

@ Plastic DIP
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Note : Package width and length do not include mold protrusion, allowable mode protrusion is 0.15mm.
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OUTLINE DRAWINGS

® Plastic SOP
SOP32-P-525

Unit: mm
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Note : Package width and length do not include mold protrusion, allowable mode protrusion is 0.15mm.
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1 MEGA BIT (65,536 WORD x 16 BIT)
CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY PRELIMINARY

DESCRIPTION

The TC54H1024P/F is a 65,536 word X 16 bit one time programmable read only memory. and
molded in a 40 pin plastic package.

TC54HI024P/F is fabricated with the CMOS technology. Advanced circuit techniques provide
both high speed and low power features with a maximum operating current of 40mA/IMHz,

The electrical characteristics and programming method are the same as U.V.EPROM
TC57HI024D. Once programmed, the TC54HI024P/F cannot be erased because of using plastic
package without transparent window.

FEATURES
® Peripheral circuit : CMOS ® Single 5V power supply
Memory cell : N-MOS ® Full static operation

e Fast access time ¢ High speed programming operation : tpw 0.1lms
TC54H1024P/F-85 : 85ns ® Input and output TTL compatible
TC54HI1024P/F-10 : 100ns ® JEDEC standard 40 pin

@ Low power dissipation e TC54H1024P ; standard 40pin plastic package
Active : 40mA/1MHz & TC54HI1024F : 40pin plastic package

Standby : 100pA

PIN CONNECTION (TOP VIEW) PIN NAMES
Vep {1 ~ 0[] vee A0~A15 Address Inputs
T {2 390 sEM
o1s O3 38 ne DO~D15 Outputs (Inputs)
014 [a 37 as CE Chip Enable Input
013 {Is 361 ata P P
p12 {6 35[) A3 [e]3 Output Enable Input
on (7 34]] A12
10 O 330l an PGM Program Control Input
o9 fo 3201 a0 \% Vce Supply Voltage
o8 1o 310 a9 cC cC SUppPly g
v 11 30[] v Vep Program Supply Voltage
o7 {J12 29[ A8
o6 013 28[] A7 Vss Ground
o5 (114 7)) A6 NC No Connection
o4 [J1s 26]) AS
o3 [J1e 25[) A4
o2 [Ji7 24] A3
o1 [1s 2]l a2
oo [}re 22{] a1
oF {20 21] A0




TC54H1024P/F-85
TC54H1024P/F-10

BLOCK DIAGRAM

Vep

¥

GND Vee

A

Op O3 Oz O3 04 Os5 Og O7 Og 09 010017012013014015

I

PP?P9PP77°

OF o— ]
CE o— GE TE OUTPUT BUFFERS
PGM o— CIRCUIT
AQo— 6 | column | 64
A1l o— s X
] "> DECODER \ COLUMN O CIRCUIT
A3 o— 2
Ado— w I }
ASo—
Abo— 2 10 |ROW 1024 MEMORY CELL ARRAY
A7 0— \ 2
ABo—1 . DECODER 65536 x 16 bits
Ago— 1
A100— nc:
Allo— g
Al20— <
A130—
Al40—
A150—
MODE SELECTION
PIN
MODE CE [ 4 PGM Vep Vee DO~D15 Power
Read L L H Data Out .
Active
Output Deselect . H * SV 5V ., "
ngh Imp ce
Standby H * * Standby
Program L * L Data In
P Inhibi H : *
rogram Inhibit - " 1275V | 625V High Impedance Active
Program Verify L L H Data Out
*HorL
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6~7.0 \
Vpp Program Supply Voltage -0.6~14.0 \
Vin Input Voitage -0.6~7.0 Vv
Vi (A9) Input Voltage (A9) -0.6~13.5 \
Vio Input/Output Voltage -0.6~Vcc+0.5 \
Po Power Dissipation 1.5 w
TSOLDER Soldering Temperature Time 26010 °C+sec
Tstrg Storage Temperature -65~125 °C
Topr Operating Temperature 0~70 °C
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TC54H1024P/F-85
TC54H1024P/F-10

READ OPERATION

AC/DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TC54H1024P/F-85/10
Ta Ambient Temperature 0~70°C
Vee Ve Power Supply Voltage 5Vis%h
Vep Vpp Power Supply Voltage OV~Vcc + 0.6V
DC and OPERATING CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
[T} Input Current Vin=0~V¢c - - 10 pA
lcco Operating Current Ic:; g\Sm A teycle = 1HS - - 40 mA
feest Standby Current CE =V - - ! ma
lcesa CE=Vc-0.2v - - 100 pA
Vin Input High Voltage — 2.2 - Vee+ 0.3 \"
Vi Input Low Voltage —_— -03 - 0.8 \
Vou Output High Voltage loy = ~400pA 2.4 - - \"
VoL Output Low Voltage loL=2.1mA - - 0.4 v
lppy Vpp Current Vpp=Vec 2 0.6V - - 10 HA
Lo Quptut Leakage Current Vour=0.4V~V¢c - - 10 HA
AC CHARACTERISTICS (VPP=0V~VCC+0.6V)
SYMBOL PARAMETER TC54H1024P/F-85 TC54H1024P/F-10 UNIT
MIN. MAX. MIN. MAX.
tace Address Access Time - 85 - 100
tce CE to Output Valid - 85 - 100
toe OF to Output Valid 0 45 - 50 ns
toF1 CE to Output in High-2 0 30 0 50
tor2 OF to Output in High-Z 0 30 0 50
toH Output Data Hold Time H - 10 50

AC TEST CONDITIONS

Ouput Load : 1 TTL Gate and C,=100pF
Input Pulse Rise and Fall Time : 10ns Max.
Input Pulse Levels : 0.45V to 2.4V

Timing Measurement Reference Level : Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V
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TC54H1024P/F-85
TC54H1024P/F-10

CAPACITANCE *(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin =0V - 6 10 ;
P
Cour Output Capacitance Vour=0v - 10 12

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

TIMING WAVEFORMS (READ)

AO0~A1S X X

ton,

e <<

ToF

Apr2

00~015 - %{ DATA OUTPUTS HiGH -2
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TC54H1024P/F-85
TC54H1024P/F-10

HIGH SPEED PROGRAM OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.2 - Vec+0.3 v
ViL Input Low Voltage -03 - 0.8 v
Vce V¢c Power Supply Voltage 6.00 6.25 6.50 v
Vpp Vpp Power Supply Voltage 12.50 12.75 13.00 Vv

DC AND OPERATING CHARACTERISTICS(Ta=2515°C,VCC=6.25V10.25V,VPP=12,75V£0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Current Vin=0~V¢c - - 10 BA
Vou Output High Voltage lon = = 400pA 24 - - v
Vo Output Low Voltage loL=2.1mA - - 0.4 \
lec Vee Supply Current - - - 50 mA
lpp2 Vep Supply Current ) Vpp=13.0V - - 100 mA

AC PROGRAMMING CHARACTERISTICS (Ta=25+5°C, VCC=6.25V +0.25V, VPP= 12.75V +0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - ns
taH Address Hold Time - 2 - - us
tces CE Setup Time - 2 - - s
teen CE Hold Time - 2 - - ps
tos Data Setup Time - 2 - - ps
ton Data Hold Time - 2 - - B
tvs Vpp Setup Time - 2 - - Hs
tow Program Pulse Width - 0.095 0.1 0.105 ms
toe OE to Output Valid - - - 500 ns
tor2 OE to Output in High-Z CE=V), - - 150 ns
toes OF Setup Time - 2 - - Hs

AC TEST CONDITIONS

e OQutput Load : 1 TTL Gate and Cr, (100pF)
® Input Pulse Rise and Fall Time : 10ns Max,
® Input Pulse Levels ¢ 0,45V and 24V

‘e Timing Measurement Reference Level : Input 0.8V and 2.2V, Ouptut 0.8V and 2.0V
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TC54H1024P/F-85
TC54H1024P/F-10

HIGH SPEED PROGRAM OPERATION
TIMING CHART

A0~A15 >< K

tas taH
«—tCES ] tcEn |
: y
togs
oF N
D2 toe el t0r2
-4 L o
00~015  UNKNOWN ——{  DwsTABLE [} { Dour VAUD P
REERRRE— b
ps oy
trw L
PGM N 1/
~—s
Vep
Note : 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp.
2. Removing the device from socket and setting the device in socket with Vpp=12.76V may cause

permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V
should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its
pulse should not be exceeded 14V.



TC54H1024P/F-85
TC54H1024P/F-10

OPERATION INFORMATION

The TC54H1024P/F’s six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.

PIN I
MODE CE E | PG Vpp Vee DO~D15 Power
Data Out
READ Read L L H A Active
Qutput Deselet * H * 5V 5V High Impedance
P
OPERATION Standby H * * Standby
Program L * Data in
PROGRAM v - "
OPERATION Program Inhibit 12.75V| 6.25V | High Impedance Active
(Ta=2545%) L H H
Program Verify L L H Data Out
Note: H; Vi, L : Vq,, *: Vig or Vp,
READ MODE

The TC54H1024P/F has three control functions. The chip enable (CE) controls the operation
power and should be used for device selection.

The output enable (OE) control the output buffers, independent of device selection. Assuming
in that CE=OE=Vy, and PGM=Vyy, the output data is valid at the output after address access
time from stabilizing of all addresses.

The CE to output valid (tcp) is equal to the address access time (tace).

Assuming that CE=V1y, PGM=Viy and all addresses are valid, the output data is valid at the
outputs after tog from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=Viy or OE=Viy, the outputs will be in a high impedance state. So two or
more ROMs can be connected together on a common bus line.

When CE is decoded for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TC54H1024P/F has a low power standby mode controlled by the CE signal.

By applying a high level to the CE input, the TC54H1024P/F is placed in the standby mode
which reduce the operating current to 100pA by applying MOS-high level (Vgo) and then the
ouptuts are in a high impedance state, independent of the OE inputs.
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TC54H1024P/F-85
TC54H1024P/F-10

PROGRAM MODE

Initially, when received by customers, all bits of the TC54H1024P/F are in the “1” state which
is erased state.

Therefore the program operation is to introduce O’S data into the desired bit locations by
electrically programming.

The levels required for all inputs are TTL, The TC54H1024P/F can be programmed any
location at anytime -- either individually, sequentially, or at random.

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 OE and CE at Vi, and PGM at Viy.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.756V) is applied to Vpp terminal, a high
level CE or PGM input inhibits the TC54H1024P/F from being programmed.

Programming of two or more EPROMs in parallel with different data is easily accomplished.
That is, all inputs except for CE or PGM may be commonly connected, and a 'I"I‘L low level
program pulse is applied to the CE and PGM of the desired device only and TTL hlgh level signal
is applied to the other devices.

HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Voc=6.25V and PGM=Vy.

The programming is achieved by applying a single TTL low level 0.lms pulse the PGM input
after addresses and data are stable, Then the programmed data is verified by using Program
Verify Mode.

If the programmed data is not correct, another program pulse of 0.lms is applied and then
programmed data is verified. This should be repeated unitl the program operates correctly (max.
25 times),

When programming has been completed, the data in all addresses should be verified with
Veoe=Vpp=5V.



TC54H1024P/F-85
TC54H1024P/F-10

HIGH SPEED PROGRAM OPERATION

FLOW CHART

Vee=6.25V0.25V
Vpp=12.75%0.25V

!

ADDRESS = START ADDRESS
|

X=0
T
Y
PROGRAM : TPW =0.1ms

YES

NG

<}

ADDRESS
= NEXT ADDRESS

L NO

NG
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TC54H1024P/F-85
TC54H1024P/F-10

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC54H1024P/F which identifies its

manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC54H1024P/F by using this mode before program operation and automatically set program voltage

(Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of

address lines is set to VL in read operation. Data output in this condition is manufacturer code.
Device code is identified when address A0 is set to Viy.
These two codes possess an odd parity with the parity bit of (O7).

The following table shows electric signature of TC54H1024P/F,

PINS HEX
SIGNATURE Ao {1015{014{013|012|011|010| Og | Og | O7 | Og | O5 {04 | 03 [ 02 | 01 | Op DATA
Manufacturer Code Vi # { o+ [« | # || e[+l O0]O]1 11011 0.1 0l =98
Device Code Vin s | sl s ||| |e]e)rfolOo]O]r|[O0]O0O}]1 **89
Notes: A9=12V10.5V, A1—-Ag, Ayg—Ajs CE, OE=V), PGM=Viy +: Don’t care




TC54H1024P/F-85
TC54H1024P/F-10

OUTLINE DRAWINGS
DIP40-P-600

Unit: mm

40 21
imisinisinivisivisinisinininisinisinisin)

13.4+0.2
[=24]

50.7+0.2
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1M EIT (128K WORD x 8 BIT) CMOS MASK ROM
SILICON GATE CMOS

DESCRIPTION

The TC531000CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8
bits with a low bit cost, thus being suitable for use in program memory of micro-
processor, especially character generator.
most suitable for low power applications where battery operation are required.
The TC531000CP/CF has one chip enable input CE/CE, programmable for device selection.

The TC531000CP/CF using CMOS technology is

FEATURES
. 120ns 150ns
TC531000CP/CF Version | Version
Access Time (max.) 120ns 150ns
Power Dissipation .
Operation Current (max.) 40mA 35ma
Power Dissipation
Standby Current (max.) 20uA 20uh
PIN CONNECTION
asct 7 28favyy
Al12(2 2700 A14
AT 33 260A13
A6 04 251348
Asgs o 24pA9 -
A4e 2 23paA1l CE
=l s 221A16
A2(]s o 21[AI0
A1 Q9 ©  20QCE/CE
A0 g10 ~ 190 D7
Don 18 D6
D1 412 170 ps
p2]13 163 D4
GND[]14 15 D3

PIN NAMES

A0 AlG Address Inputs
DO~ D7 Data Outputs
CE/CE Chip Enable Input
VDD Power Supply

GND Ground

Single 5V Power Supply

All Inputs and Outputs: TTL Compatible
Three State Outputs

Fully Static Operation

Programmable Chip Enable

Package
Plastic DIP: TC531000CP -
Plastic FP : TC531000CF

BLOCK DIAGRAM

!

A0
Al
A2
A3
A4
A5
A6
A7
A8
A9
Al0
All
Al12
Al3
Al4
AlS
Al6

Vpp GND
‘I T DO D1 D2 D3 D4D5 D6 D7

PTP7T77

OUTPUT BUFFERS

[T——————> COLUMN DECODERS

ADDRESS BUFFERS

131072x38

MEMORY CELLES

PIPPIeeeeqevsyvny

ROW DECODERS




TC531000CP-12, TC531000CP
TC531000CF-12, TC531000CF

MAXTIMUM RATINGS

SYMBOL ITEM RATING UNIT
VoD Power Supply Voltage -0.5 . 7.0
VIN Input Voltage -0.5 v Vpp \Y
Vout Output Voltage 0~ Vpp
Pp Power Dissipation 1.0/0.6 * W
TstG Storage Temperature -55 vV 150
Topr Operating Temperature ~40 v 70 c
TsoLDER| Soldering Temperature « Time 260 « 10 °Cesec
Note: * Plastic FP
DC OPERATING CONDITIONS (Ta=-40~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 .5.5
Viyg Input High Voltage 2.2 - opt0.3l V¥
ViL Input Low Voltage -0.3 - 0.8
DC and OPERATING CHARACTERISTICS  (Ta=-40~70°C, Vpp=5V£10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
I, Input Leakage Current Vin=0~ Vpp - +1.0
I10 Output Leakage Current | CE=Vig, Vouyr=0O~ Vpp - 5.0 na
Ion Output High Current Vog=2.4V -1.0 -
IoL Output Low Current Vo1.=0.4V 3.2 - mA
Ippsl [Standby Current CE=0.8V (CE=2.2V) - 2
Ipps2 |Standby Current CE=0.2V (CE=Vpp-0.2V) - 20 WA
Ippol ZIN=YIH/VIL tcycle--lZOnS - 50
Operating Current ouz=0n? feyelem150ne _ 2 mA
1ppo2 ViN=Vpp-0.2V/0.2V|tcycle=120ns - 40
Ioyp=Oma tcycle=150ns - 35
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
CIN Input Capacitance f=1MHz, Ta=25°C - 10
Cout Output Capacitance f=1MHz, Ta=25°C - 10 PE
Note: This parameter is periodically sampled and is not 100% tested.




TC531000CP-12, TC531000CP
TC531000CF-12, TC531000CF

AC CHARACTERISTICS (Vpp=5V10%, Ta=-40n 70°C)

SYMBOL PARAMETER 120ns Version 150ns Version UNIT
MIN. MAX., MIN. MAX.
Eeycle | Cycle Time 120 - 150 _
tace Access Time - 120 - 150
teg Chip Enable Access Time ~ 120 - 150 ns
tCED Output Disable Time - 50 - 50
ton Output Hold Time 5 - 5 -
AC TEST CONDITION
* Output Load. ¢ 100pF + 1TTL
+ Input Levels 0.6V, 2.4V
* Timing Measurement Reference Levels
Input : 0.8V, 2.2V
Output: 0.8V, 2.0V
* Input Rise and Fall Time : 5ns
TIMING VAVEFORMS
teye
A0~A1lSB x Valid
t
ACC CE
CE/CE TE ><
tCE toH ! CED
Dour é;&gg‘ valid | p______
OPERATING MODE
MODE CE(CE) AQ v 16 Outputs Power
Read L(H) Valid Data Qut Operating
Standby H(L) % High-Z Standby

H: Vg, L+ Vi, *: Vg or Vip



TC531000CP-12, TC531000CP
TC531000CF-12, TC531000CF

OUTLINE DRAWINGS
Plastic DIP (DIP28-P-600)

Unit in mm

0~15°

28 15
 owm W com O e 5 e B v N s e O B O v T8 e W0 e O B e 8 1

14.04:0.2
[i5.21]
05

S
_ R
oo o e s e e - :
1 T4 \S’/

37.0£0.2

3.5 0.3{5.04:0.3

1.99TYP. h.4+0.1 [|05£0.1 [z
[254

Note: Package width and length do not include mold protrusion, allowable

mold protrusion is 0.15mm.



TC531000CP-12, TC531000CP
TC531000CF-12, TC531000CF

Plastic FP (SOP28~P-450)

unit in mm

1851 0.2

0000000000 nnon

8.8+£0.2
118403

{\ [ru:z] j\T
’ (150mit) '

UToUgoonuooooy._— 4
1.OTYP. ' — 043:£0.1 M

+0.1
015 005

1.0+£0.2

Note: Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm.
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1M BIT (128K WORD x 8 BIT) CMOS MASK ROM
SILICON GATE CMOS

DESCRIPTION

The TC531001CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8
bits with a low bit cost, thus being suitable for use in program memory of micro-
processor, and data memory, especially character generator. The TC531001CP/CF using
CMOS technology is most suitable for low power applications where battery operatioms
are required,
The TC531001CP/CF has one chip enable input CE for device selectionm.

FEATURES
TC531001CP/CF 120ns | 150ms
Version | Version
Access Time (max.)| 120ns 150ns
Power Dissipation
Operating Current (max.) 40ma 35ma
Power Dissipation '
Standby Current (max.) 20ua 20u4
PIM CONNECTION
xegr  ~ azpvy
A1602 31 ON.C.
Al5Qgs 30pNC.
Arzgd 2913 A14
ATOS 280413
A6ds6 o 271pas
asgr 2 26049
Aigs S 2s5paAll
A3Q9 - 24[0E
a200 2 230410
Alg ~ 2N0CE
A0 12 21 A p7
poQQ13 20 AD6
pig 14 19AD5
p2Qg1s 18 3 D4
GND[ 16 170 D3
PIN MAMES
AQ v Al6 Address Inputs
DO ~ D7 Data Outputs
OE Output Enable Input
CE Chip Enable Input
Vbp Power Supply
GND Ground
N.C. No Connection

E-7

Single 5V Power Supply

All Inputs and Outputs: TTL Compatible

Three State Outputs

Fully Static Operation

Package Plastic DIP: TCS531001CP
Plastic FP : TC531001CF

BLOCK DIAGRAM
Vpp GND

T T DO DI D2 D3 D4 D5 D6 D7

o [AERAREN

QUTPUT BUFFERS

A0 | I

COLUMN DECODERS

|

131,072X8bit

Al0Q
All
Al2
Al3
Al4
AlS
Al

MEMORY CELLS

ADDRESS BUFFERS

P99TTTT09 00810809




TC531001CP-12, TC531001CP
TC531001CF-12, TC531001CF

MAXTHUM RATINGS
SYMBOL ITEM RATING UNIT
VDD Power Supply Voltage -0.5 % 7.0 v
VIn Input Voltage -0.5 " Vpp \Y
VouT Output Voltage 0~ Vpp v
Pp Power Dissipation 1.0/0.6 * w
TsTG Storage Temperature -55 v 150 °C
TopR Operating Temperature ~40 ~ 70 °c
TsOoLDER | Soldering Temperature Time 260 < 10 °Cesec
Note: * Plastic FP
DC OPERATING CONDITIONS (Ta=-4C~ 70°C)
SY:{30L PARAMETER MIN, TYP, MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5
Vig Input High Voltage 2.2 - Vppt+0.3 v
ViL Input Low Voltage ~-0.3 - 0.8
DC and CPERATING CHARACTERISTICS  (Ta=-40~70°C, Vpp=5V10%)
SYMBOL PARAMETER CONDITION MIN. MAX. UNIT
I Input Leakage Current Vin=0~ Vpp - $1.0 uA
Iro Output Leakage Current [CE=Viy, Voyr=O0V~ Vpp - +5.0 uA
Iop Output High Current Vog=2.4V . -1.0 - mA
IoL Output Low Current Vor=0.4V 3.2 - mA
Ipps] | Standby Current CE=2.2v - 2
Ipps? |Standby Current CE=Vpp=-0.2V - 200 LA
ToooL [ toycle-120ns| - 50
Operating Current Jour=0nA feyeleTl30ns| - © mA
Inpo2 ViN=Vpp-0.2V/0.2V thcle‘—'lzons - 40
- IoyT=0mA teyele=150ns| - 35
CAPACITANCE
SY:MBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cin Input Capacitance f=1MHz, Ta=25°C - 10
Cout Output Capacitance f=1MHz, Ta=25°C - 10 PF
Note: This parameter is periodically sampled and is not 100% tested.
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TC531001CP-12, TC531001CP
TC531001CF-12, TC531001CF

AC CHARACTERISTICS (Ta=-40n 70°C, Vpp=5V£10%)

120ns Version 150ns Version
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
teyele | Cyele Time 120 - 150 -
tace Access Time - 120 - 150
tcE Chip Enable Access Time - 120 - 150
toE Output Enable Access Time - 70 - 70 ns
tCED Output Disable Time from CE - 50 - 50
tOED Output Disable Time from OE - 50 - 50
toH Output Hold Time 5 - 5 -
AC TEST CONDITIONS
» Output Load 100pF + 1TTL
« Input Levels 0.6V, 2.4V
+ Timing Measurement Reference Levels  Input: 0.8V, 2.2V
Output: 0.8V, 2.0V
« Input Rise and Fall Time ¢ Sns
TIMING WAVEFORMS
tcye
A0~ Al6 Valid
tace
CE | CE /
‘CE tCED
5 \
'0E toH '0ED
Doyt L varia h——
OPERATION i0DE
MODE CE 0E A0 ~ 16 Outputs Power
Read L L Valid Data Out Operating
Standby H * * High-2 Standby
Output Deselect L H % High-Z Operating
H: Vg, L: Vyp, *: Vi or Vyp,
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TC531001CP-12, TC531001CP
TC531001CF-12, TC531001CF

OUTLINE DRAWINGS

Plastic DIP (DIP32-P-600)

Unit in mm
0
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32 17 n
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Note: Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm.
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TC531001CP-12, TC531001CP
TC531001CF-12, TC531001CF

Plastic FP (SOP32-P-525)

Unit in mm

17

EEEEEEEEEEEET] — —

~—
1 0.8MAX.
141103

]l3.335|
(525mil)

16

Lol
0.775TYP. { L 0.35+0.1 Q 0250

2.0 8 MAX.

2.7 MAX.

1005 [|24+0.2

D]
&2
et
g1 tol

1
0.05

+0.

015

g

0.84+0.2

Note: Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm.






1M BIT (65,536 WORD x 16 BIT) CMOS MASK ROM

DESCRIPTION

The TC531024P/F is a 1,048,576 bits read only memory organized as 65,536 words by 16 bits.

The TC531024P/F is fabricated using Toshiba's advanced CMOS technology which brovides the high
speed and low power features with access time of 120ns/150ns, an operation current of 40mA at
8.3MHz and a standby current of 20pA.

The TC531024P/F is packaged in a standard 600mil 40pin DIP, or 525mil 40pin SOP.

FEATURES

TC531024P/F

Power Supply

Access Time (Max.)

Power Dissipation : Operating Current ( Max. )

Power Dissipation : Standby Current (Max. )

PIN CONNECTION

(TOP VIEW)
"_\/"“
NC 01 a0 [ vy,
CE Q2 33P0 NC
D15 O3 38 N.C
p1a Oa 370 A1
p13 05 3P A4
012 Qs 350 A3
pn Q7 38 a2
010 (8 330 an
09 Qo 320 A0
o8 Q1o 1P A9
GND § 11 300 GNO
o7 {2 290 a8
o6 013 80 a7
Ds Qra 270 A6
pa Q15 260 As
03 J16 5P as
02 Oz 200 A3
ot Qs 3P A2
00 Qo 20 m
Ot Q20 21 Ao
PIN NAMES
A0~A15 Address inputs
D0~D15 Data Outputs
OF Output Enable Input
CE Chip Enable Input
Voo Power Supply
GND Ground
N.C. No Connection

A

AQ
Al
A2
A3
A4
AS
A6
A7
A8
A9
A10
Al
Al12
A13
A4
A1S

-12 -15 o Single 5V Power Supply
svisy | sveiow | ® Fully Static Operation
¢ AllInput and Output : TTL Compatible
120ns 150ns X
® Three State Output
40mA | 35mA | e 40pin 600mil width Plastic DIP
20pA 20pA ¢ 40pin 525mil width Plastic SOP
BLOCK DIAGRAM
Dt D3 D5 D7 DY DIt DI3 DI5
Vf" GIND DO D2 D4 D6 D8 D10 D12 D14
OUTPUT BUFFERS l
CE
CE
o ‘ [ COLUMN DECODER I
o—1|
o]
]
O —1—-—
o— =
—
o—r1 ) 65,536 x 16bit
w o]
b o
—i 2 o MEMORY CELL ARRAY
o—yj < 2
o
Ot P
P
o]
Ot —
—




TC531024P-12, TC531024P-15
TC531024F-12, TC531024F-15

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
ViN Input Voltage -0.5~Vpp v
Vour Output Voltage 0~Vpp v
Pp Power Dissipation 1.0/0.6* w
Ts1g Storage Temperature - 55~150 °C
Torr Operating Temperature 0~70 °C
TsoLDER Soldering Temperature - Time 260 :°10 °C- sec
Note : * Plastic FP.
D.C. OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Voo Power Supply Voitage 4.5 5.5 \
Vin Input High Voltage 2.2 Vpp +0.3 \
ViL input Low Voltage -03 0.8 v
D.C. OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V +10%)
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
i Input Leakage Current OVSViNSVpp - 1.0
BA
ho Output Leakage Current O0VS Voyrs Vpo - +5.0
loH Output High Current Vou=2.4V -1.0 -
lot Output Low Current Voo =0.4V 3.2 - mA
lopss CE=2.2v - 2.0
Standby Current
lops2 CE=Vpp-0.2V - 20 HA
CE=Vy, Vin=Viu/ Vi teycle = 120ns - 50
looo1
loyr =0mA teyele = 150Ns - 45
Operating Current mA
TE=0.2V, Viy = Vpp - 0.2V/0.2V teycte = 120ns - 40
lbpo2
lour =0mA teycle = 150ns - 35
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cin Input Capacitance f=1MHz , Ta=25°C - 10 pF
Cour Output Capacitance f=1MHz , Ta=25°C - 10 pF

Note : This Parameter is periodically sampled and is not 100% tested.
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TC531024P-12, TC531024P-15
TC531024F-12, TC531024F-15

A.C. CHARACTERISTICS (Ta=0°C~70°C)

Vop=5V*5% Vpp=5V+10% )
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tacc Access Time - 120 - 150 ns
tce Chip Enable Access Time - 120 - 150 oons
toe Output Enable Access Time - 70 - 70 . ns
tceo Output Disable Time from CE 0 60 0 60 ns
toen Output Disable Time from OE 0 60 0 60 ns
ton Output Hold Time ) - 5 - ns
teve Cycle Time 120 - 150 - ns

A.C. TEST CONDITIONS

Output Load : 100pF + 1TTL
Input Levels : 0.6V / 24V
Timing Measurement Reference Levels Input : 0.8V / 2.2V

Qutput : 0.8V / 2.0V
Input Rise and Fall Time (10%~90%) : 5ns

TIMING WAVEFORMS

teve
AO-AlS X Valid ]
tacc | ton
c mk Vi
| tee tcep -
* NN\
| toe
Dout High-2Z
OPERATION MODE

MODE CE OF AO~A15 Outputs Power
Read L L Valid Data Out Operating
Standby H * * High-Z Standby
Output Deselect L H * High-Z Operating

H:VIH L:ViL *:VIHorVIL
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TC531024P-12, TC531024P-15
TC531024F-12, TC531024F-15

OUTLINE DRAWINGS

Plastic DIP ( DIP40—~P—-600)
BT : mm
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Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm.,
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TC531024P-12, TC531024P—-15
TC531024F-12, TC531024F—-15

OUTLINE DRAWINGS

Plastic FP (SOP40-P—-525)
B mm
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Note : Package width and length do not include mold protrusion , allowable mold
protrusion is 0,15mm.
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4M BIT (512K WORD x 8 BIT) CMOS MASK ROM

DESCRIPTION

The TC534000P/F is a 4,194,304 bits read only memory organized as 524,288words by 8bits.
The TC534000P/F is fabricated using Toshiba’s advanced CMOS technology which provides the high
speed and low power features with access time of 200ns/250ns, an operation current of 30mA at 5MHz

and a standby current of 20pA.

The TC534000P/F has one programmable chip enable input CE/CE for device selection.
The TC534000P/F is packaged in a standard 600mil 32pin DIP or 525mil 32pin SOP.

FEATURES
e Single 5V Power Supply

&  Access Time : 250ns (Max.) Vpp=5V110% .
: 200ns (Max.) Vpp=5V1i5% .
® Power Dissipation .
Operating Current : 30mA (Max.) .
Standby Current : 20pA (Max.)
PIN CONNECTION
NC [}t 32 vpp
A16 []2 310 A18
A5 E 3 30 0 A17
A12 [14 29 0 A14
A7 Is 28 1 A13
A6 (16 27 1 A8
AS 17 26 [1 A9
A4 (I8 250 An
A3 9 24§ OF
Az (J10 23 [1 A10
Al 1 22 (1 CECE
A0 [J12 21§ b7
Do [J13 2001 D6
o1 014 19 a D5
p2 015 18 [ D4
GNp Q1 19 D3
PIN NAMES
AO0~A18 Address inputs
DO~D7 Data Outputs
OE Output Enable Input
CE/CE Chip Enable Input
Vpp Power Supply
GND Ground
N.C. Na Connection

E-19

All Inputs and Outputs : TTL Compatible
Three State Outputs

Fully Static Operation

Programmable Chip Enable

Package Plastic DIP : TC534000P
Plastic FP : TC534000F

BLOCK DIAGRAM

Voo GND

T T DO DI D2 D3 D4 D5 D6 D7

e e N A S A aRa!
— ]

58 o——o OUTPUT BUFFERS

AQO—

Alo
COLUMN DECODERS
nro—|  f——ri

A3 O0——
Abo—

A50——
A O——
A70—— | _ﬁ
A8 O—f
A9 O——
A100——
Al1 00—
Al20
A130—
A140—]
Al5o
A16 0—
A170—1
A180—

524,288 x 8 bit

MEMORY CELLS

ADDRESS BUFFERS
ROW DECODERS




TC534000P/F

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -0.5~Vpp v
Vour Output Voltage 0~Vpp v
Po Power Dissipation 1.0/06* w
Tsre Storage Temperature ~55~150 °C
Torr Operating Temperature -40~85 °C
Tsowper Soldering Temperature - Time 260 - 10 °C- sec
Note : * Plastic FP.
D.C. OPERATING CONDITIONS (Ta= —40~85°C)
SYMBOL PARAMETER MIN. MAX, UNIT
Voo Power Supply Voltage 45 55 v
Vi Input High Voltage 22 Vpp+0.3 v
Vi Input Low Voltage -03 0.8
D.C. and OPERATING CHARACTERISTICS (Vpp =5V * 10% , Ta= -40~85°C)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
In Input Leakage Current Vin=0~Vpp - e pA
ho Output Leakage Current TE=Viy , Vour=0~Vpp - +50 pA
los Output High Current " Von=2.4V -1.0 - mA
ov Output Low Current Vo =0.4v 2.0 - mA
Joost standby Current CE=Viu - 2 mA
lops2 CE=Vpp and Vin=0V (Vpp) - 20 BA
lopos Operating Current Vin=Vin/ Vi . teyde =250ns - 40 mA
Iboo2 Vin=Vpp/ OV , teye = 250ns - 30 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cn Input Capacitance f=1MHz , Ta=25"C - 8 pF
Cout Output Capacitance f=1MHz , Ta=25°C - 10 pF

Note : This Parameter is periodically sampled and is not 100% tested.
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TC534000P/F

A.C. CHARACTERISTICS

Ta= -40~85°C, Vpp =5V 1 10%| Ta= -40~70°C, Vpp=5V 5%
SYMBOL PARAMETER UNIT
MiN. MAX. MIN. MAX.
tacc Access Time - 250 - 200 ns
tee Chip Enable Access Time - 250 - 200 ns
tor Output Enable Access Time - 70 - 70 ns
tcep Output Disable Time from CE 0 70 0 70 ns
toeo Output Disable Time from OF 0 70 0 70 ns
ton Output Hold Time 10 - 10 - ns
teve Cycle Time. 250 - 200 - ns

A.C. TEST CONDITIONS

Output Load : 100pF + 1TTL
Input Levels : 0.6V, 24V
Timing Measurement Reference Levels Input : 0.8V, 2.2V

Output : 0.8V, 2,0V
Input Rise and Fall Time : bns

TIMING WAVEFORMS

toye
AO~A18 >< Valid x
t
ACC ce
CE /CE X E >S‘_
tee tceo
oE \

Dour

OPERATION MODE

MODE CE(CE) OF AO~A18 Outputs Power
Read L(H) L Valid Data Out Operating
Standby H(L) * * High-Z Standby
Output Deselect L(H) H * High-Z Operating

H:VIH L:VIL *:VIHor VIL

E-21



TC534000P/F

OUTLINE DRAWINGS
Plastic DIP (DIP32-P - 600)

UNIT : mm
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Note : Package width and length do not include mold protrusion , allowable mold
protrusion is 0.16mm,
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TC534000P/F

OUTLINE DRAWINGS
Plastic FP (SOP32 ~P -525)

UNIT: mm
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Note : Package width and length do not include mold protrusion, allowable mold
protrusion is 0.15mm.
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4M BIT (256K WORD x 16 BIT/512K WORD x 8BIT) CMOS MASK ROM

PRELIMINARY

DESCRIPTION

The TC534200P/F is a 4,194,304 bits read only memory organized as 262,144 words by 16 bits when
BYTE is logical high, and is organized as 524,288 words by 8 bits when BYTE is logical low.

The TC534200P/F is most suitable for in program memory of 16 bits microprocessor, data memory,
and character generator. The TC534200P/F has a programmable chip enable input CE/CE for device

selection.

The TC534200P/F is packaged in a standard 600mil 40pin DIP, or 525mil 40 pin SOP.

FEATURES

e Single 5V Power Supply

® Access Time : 150ns (Max.)

¢ Power Dissipation

Operating Current : 50mA (Max.)
Standby Current : 20pA (Max.)

¢  Fully Static Operation

PIN CONNECTION (TOP VIEW)

A7 ¢ ~ 40
A7(] 2 39
A6[] 3 38
A s 37
Aa s 36
A3 6 35
A20] 7 34
A1 s 33
A0 9 32
CE/TEQ] 10 31
GND ] 11 30
OE 12 29
Do} 13 28
b8} 14 7
013 15 26
09} 16 25
p20 17 24
pto] 18 23
03 19 22
D11 20 21

(1 A8
B A9
] A10
] Al
N A2
) A13
() Al4
F AlS
N Al6
() BYTE

¢ All Inputs and Outputs : TTL Compatible
& Three State Outputs
e Programmable Chip Enable

40pin 600mil width Plastic DIP
40pin 525mil width Plastic SOP

PIN_NAMES
AO~A17 Address inputs
DO~D14 Data Outputs
CE/CE Chip Enable Input
Ot Output Enable Input
DiIS/A-1 Data Output Address Input
BYTE Word, Byte selection Input
Voo Power Supply
GND Ground




TC534200P/F

BLOCK DIAGRAM

Vss Voo 0I5 7~ N— DO
A A
BYTE o— s
BYTE, CE, OF CIRCUIT ' OUTPUT BUFFERS
OF o— :
T o— ]
e T
] O
A=t 7 { COLUMN 1024 COLUMN /O
A0 O S S
ADDRESS DECODER CIRCUIT
S BUFFERS ] }
12 ROW 4096 MEMORY CELL
S NS ARRAY
DECODER 262,144 x 16 BITS
A17 O—
MODE SELECTION
MODE CE (CE) OF BYTE D0~ D7 D8-D14 D1S/A=1
Read (16 Bit) L (H) L H Data Out
t :
Read (8 Bit) L (H) L L (DL;‘;Q?‘;M High Impedance L
Read (8 Bit) L (H) L L ?Ua;:e?‘:itbi v High Impedance H
Output Deselect L (H) H * High Impedance
Standby H (L) * * High Impedance
H:Vig L:V, *:Vigor Vi
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage ~-0.5~7.0 Y
Vin Input Voltage -0.5~Vpp \
Vour Output Voltage 0~Vpo \"
Po Power Dissipation 1.0/0.6* w
Tstg Storage Temperature - 55~150 °C
Torr , Operating Temperature -40~85 °C
TSOLOER Soldering Temperature - Time 260 + 10 °C- sec
* SOP
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TC534200P/F

D.C. OPERATING CONDITIONS (Ta=0~70°C)

SYmMsOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \"
Vi Input High Voltage 2.2 - Vop +0.3 \
Vi Input Low Voltage -03 - 0.8 \
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C)
SYmMsoL PARAMETER CONDITIONS MIN. MAX. UNIT
e Input Leakage Current Vin=0~Vpp - +1.0 A
o Output Leakage Current Vout=0~Vpp - +5.0 A
lon Output High Current Vou=2.4V S -0 - mA
lot Output Low Current VoL =0.4V 2.0 - mA
foost Standby Current CE=Vum - 2 mA
lops2 TE=Vpp-0.2V - 20 pA
lopo1 Operating Current Vin=ViH/ ViU, teyele = 150ns - 60 mA
looo2 Vin=Vpp = 0.2V/0.2V teycle = 150ns - 50 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cin Input Capacitance f=1MHz , Ta=25°C - 10 pF
Cout Output Capacitance f=1MHz , Ta=25°C - 10 pF

Note : This Parameter is periodically sampled and is not 100% tested.
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TC534200P/F

A.C. CHARACTERISTICS

SYMBOL PARAMETER MIN. MAX. UNIT
teve Cycle Time 150 - ns
tacc Address Access Time - 150 ns
tce Chip Enable Access Time - 150 ns
tar BYTE Access Time - 150 ns
toe Output Enable Access Time - 70 ns
tceo Output Disable Time from CE - 60 ns
toeo Output Disable Time from OF - 60 ns
tato Output Disable Time from BYTE - 60 ns
ton Output Hold Time S - ns

A.C. TEST CONDITIONS
Output Load : 100pF + 1TTL
Input Levels : 0.6V, 2.4V
Timing Measurement Reference Levels Input : 0.8V, 2.2V

Input Rise and Fall Time

TIMING WAVEFORMS
WORD - WIDE READ MODE

Output : 0.8V, 2.0V

: 5ns

— N
- T T

High-Z
DO~D15

High-2
Doyt VALID E——

Note: BYTE = Viy
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TC534200P/F

BYTE - WIDE READ MODE

- T JTTITITIT

Note: BYTE = Vi

BYTE TRANSITION

m - {__}
0007 t}(/////////////////){ oour vawo X//////]]///) oout o

Note: CE, OE=V)_
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TC534200P/F

OUTLINE DRAWINGS
® Plastic DIP

DIP40-P-600

Unit: mm
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Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.

E-30



TC534200P/F

OUTLINE DRAWINGS

® Plastic SOP
SOP40--P~-525

Unit: mm

- 26.2MAX.

TppnRaRraRRRERRRRRt Iy j

[13.335]
(s25mi1)

N4
10.70.2
14.13£0.3

0.15 33

Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.
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8M BIT (512K WORD x 16 BIT/1M WORD x 8BIT) CMOS MASK ROM

PRELIMINARY

DESCRIPTION

The TC538200P/F is a 8,388,608 bits read only memory organized as 524,288 words by 16 bits when

BYTE is logical high, and is organized as 1,048,576 words by 8 bits when BYTE is logical low.

FEATURES
Single 5V Power Supply
Access Time : 200ns (Max.)
Power Dissipation
Operating Current : 50mA (Max.)
Standby Current : 100pA (Max.)

Fully Static Operation

The TC538200P/F is most suitable for the program memory, data memory, and character generator.
The TC538200P/F has a programmable chip enable input CE/CE for device selection.
The TC538200P/F is packaged in a standard 600mil 42pin DIP, or 600mil 44 pin SOP.

e All Inputs and Outputs : TTL Compatible
¢ Three State Outputs

® Programmable Chip Enable

® 42pin 600mil width Plastic DIP

® 44pin 600mil width Plastic SOP

PIN CONNECTION (TOP VIEW) PIN NAMES
Y ne. 1 Y afac AO~A18 Address inputs
A8 01 42(] NnC A8 [J2 43[] NC.
A7 Ez e g A8 A7 E3 a2 g A8 Do~D14 Data Outputs
A7 {3 400 A9 A7 4 41§ A9 ;
A6 [Ja 390 A10 A6 05 400 A0 Ce/TE Chip Enable Input
As [s 38 A1t As {6 390 AN [« Output Enable input
A4 Qe 37p A12 Az {7 38f A12
A3 [7 360 A13 A3 {18 370 A3 D15/A-1 Data Output/Address Input
A2 (s 350 A1 A2 [jo 36[ A14 -
Al E 9 38 g AlS Al E 10 35 g AlS BYTE Word, Byte selection Input
Ao Qo 33 A16 A0 On 340 A6
cefceE {11 320 BVTE  cecE f]12 331 BYTE Voo Power Supply
GND [ 12 31 GND GND {13 32 GND GND Ground
Ot O3 300 pisia-1 OF [a 311 Di5/A-1
Do 14 290 p7 00 [1s 30 o7 N.C. No Connection
o8 Q15 2801 D14 p8 016 291 p14
D1 Qe 27(] D6 o1 07 280 D6
p9 Q17 26[] D13 p9 [1s 270 o13
D2 18 250 oS p2 Q19 260 D5
p1o Q19 24 D12 D10 Q20 251 p12
p3 20 23{1 pa D3 021 241 D4
o1t §21 22{1 vpp o1 [j22 23§ vpp
TC538200P TC538200F
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TC538200P/F

BLOCK DIAGRAM

Voo

I

GND

I

D15 ~— DO

I S

E-34

BYTE ©—  gvre, €, OF ciRcurT >| OUTPUT BUFFERS
Of o
] ]
H oo 4
A=t ¢ s | coLuMN | as6 COLUMN 10
A0 O— i S
ADDRESS DECODER CIRCUIT
S BUFFERS ] )
12 ROW 4096 MEMORY CELL
S N ARRAY
DECODER 524,288 x 16 BITS
A18 O—
MODE SELECTION
MODE CE(CE) OF BYTE D0-D7 D8-D14 D1S/A-1 Power
Read (16 Bit) L (H) L H Data Out Active
Data Qut . .
Read (8 Bit) L (H) L L | tower sbity | High Impedance Active
t .
Read (8 Bit) L (H) L L | Wonarabiyy | Mish impedance Active
Output Deselect L (H) H hd High Impedance Active
Standby H (L) . " High Impedance Standby
H:Vig L:Vy, *:VigorVy
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -0.5~7.0 v
Vin Input Voltage - 0.5~Vpo v
Vour Output Voltage 0~Vpo v
Po Power Dissipation 1.0/0.6* w
Tst6 Storage Temperature -55~150 °c
Torr Operating Temperature 0~70 °C
TsoLDER ' Soldering Temperature * Time 260 - 10 °C: sec
* SOP




TC538200P/F

D.C. OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \Y
ViH Input High Voltage 2.2 - Vop +0.3 v
" Input Low Voltage -0.3 - 0.8 v
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
hie Input Leakage Current Vin=0~Vpp - 110 pA
Ito Output Leakage Current Vour=0~Vpp - +50 pA
lo Output High Current Von=2.4V -1.0 - mA
lov Output Low Current VoL=0.4V 2.0 - mA
loost Standby Current CE=Vi - 2 mA
Iops2 CTE=Vpp-0.2V - 100 HA
Ippot Operating Current VIN=ViH/ViL , teycle = 200ns - 60 mA
Iopo2 Vin=Vpp = 0.2V/0.2V tcycle = 200ns - S0 mA
CAPACITANCE f=1MHz , Ta=25°C
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cin Input Capacitance Vin=0V - 10 pF
Cout Output Capacitance Vour =0V - 12 pF

Note : This Parameter is periodically sampled and is not 100% tested.
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TC538200P/F

A.C. CHARACTERISTICS (Ta=0~70°C,Vpp =5V £ 10%)

SYMBOL PARAMETER MIN. MAX, UNIT
tove Cycle ﬂmé 200 - ns
tacc Address Access Time - 200 ns

7% 3 Chip Enable Access Time - 200 ns
tar BYTE Access Time - 200 ns
toe Output Enable Access Time - 70 ns
tcep Output Disable Time from TE - 60 ns
toep Output Disable Time from OF - 60 ns
tatD Output Disable Time from BYTE - 60 ns
toH Output Hold Time 5 - ns
A_C. TEST CONDITIONS
Output Load : 100pF + 1TTL
Input Levels : 0.6V, 24V
Timing Measurement Reference Levels Input : 0.8V, 2.2V
Output. : 0.8V, 2.0V
Input Rise and Fall Time : 6ns
TIMING WAVEFORMS
WORD - WIDE READ"MODE
tove .
AO~A18 X Valid X
e & -
CE ) =
CE c -
’ » tceo
y 4
7 e LT
\ \ / // /
- tacc - toeo
DO~D15 Valid

EQZ?ZI High-2

Note: BYTE = Viy
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TC538200P/F

BYTE -~ WIDE READ MODE
teve

[~

A-1~A18 X Valid X

tce

CE

t
CED

7 INHI—* I,

tacc

toep

High-2 High-2
00~D7 valid E————

Note: BYTE = V)

BYTE TRANSITION

A0~A18
v High 2
A-1
- =2
tacc :o;u)

] Y
tor
D0~D7 EW/////////////%: Doyt VALID / Dour VALID
ton T ! T
D8~D15 @§ il m Doyt VALID
. 0

Note: CE(-C—E.)=V|“(V.L), OT=V|L
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TC538200P/F

OUTLINE DRAWINGS

® Plastic DIP
DIP42 ~P -600
Unit: mm
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Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.
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TC538200P/F

OUTLINE DRAWINGS

@ Plastic SOP
SOP44 —-P-600

Unit : mm

28.7MAX. >

TOR0aRRaaRAnnARIRARAlI—T A

[=-24]
(s00mit)

N/
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16.041£ 0.3

s~y
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Soamer o

01533 %|
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Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.
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. TC5316200P/F

16M BIT (1M WORD x 16 BIT/2M WORD x 8BIT) CMOS MASK ROM

PRELIMINARY

DESCRIPTION

The TC5316200P/F is a 16,777,216 bits read only memory organized as 1,048,576 words by 16 bits
when BYTE is logical high, and is organized as 2,097,152 words by 8 bits. when BYTE is logical low.

The TC5316200P/F is most suitable for the program memory. data memory, and character generator.

The TC5316200P/F has a programmable chip enable input CE/CE for device selection.

The TC5316200P/F is packaged in a standard 600mil 42pin DIP, or 600mil 44 pin SOP.

FEATURES
® Single 5V Power Supply e All Inputs and Outputs : TTL Compatible
®  Access Time : 200ns (Max.) ¢ Three State Outputs
® Power Dissipation ® Programmable Chip Enable
Operating Current : 50mA (Max.) ® 42pin 600mil width Plastic DIP
Standby Current : 100pA (Max.) ® 44pin 600mil width Plastic SOP

o Fully Static Operation

PIN CONNECTION (TOP VIEW) PIN NAMES
i U, Ne (1 " 44 NC AO0~A19 Address inputs

A8 1 4201 A19 A8 ]2 43l A19

A7 l[Jz 4 a A8 A7 Es a2 :Jl AB Do~D14 Data Outputs
A7 (3 4001 A9 A7 Oa a1{ A9 .
As [a 390 A10 A6 {s 400 A10 ce/cE Chip E"ab,le Input
As Qs 380 Al As Qe 390 ANt OF Output Enable Input
A4 Q6 370 A2 As 17 381 A12
A3 07 36 A13 A3 (s 3700 A13 DIS/A-1 Data Output/Address input
A2 {8 350 A4 A2 9 36 A4 -
Al Es 34 3 AlS Al E 10 35 a AlS BYTE Word, Byte selection Input
Ao o 33 A16 A0 11 3401 A16

cecE 011 32[) BYTE  cefcE [ 12 33[] BVTE Voo Power Supply

GND 12 310 GND GND [13 320 enD GND Ground
Ot Q13 300 o1S/A-1 OF 14 31 pis/A1
oo Q14 29[1 o7 po {15 300 b7 N.C. No Connection
o8 [is 28f] D14 os [ji6 29] D1a
p1 Qe 271 D6 p1 Q17 28[1 D6
o9 Q17 26 p13 D9 f18 27 o13
p2 [18 25 os p2 Q19 26[] D5

p1o Q19 24{1 D12 p1o Q20 250 D12
osEzo 23 D4 p3 Q21 24 D4

o1 21 221 vpp b1 22 23] vpp

TC5316200P TC5316200F
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TC5316200P/F

BLOCK DIAGRAM

I

BYTE BYTE, CE, OF CIRCUIT OUTPUT BUFFERS
OF o
TE o—
r .l--....-.-.;
A-1 € COLUMN | 256 | coLumn vo
Ao °_ AN \\
ADDRESS DECODER CIRCUIT
S BUFFERS [ 4
13 ROW 8192 MEMORY CELL
N S ARRAY
DECODER 1,048,576 % 16 BITS
Al3 0—
MODE SELECTION
MODE TE{CE) Ot BYTE D0-D7 D8-D14 D15/A-1 Power
Read (16 Bit) L (H) L H Data Out Active
Data Out .
Read (8 Bit) L (H) L U | (lower gbiyy | High Impedance L Active
Data Out . N
Read (8 Bit) L(H) L L | (Upper 8biyy | High Impedance H Active
Output Deselect L (H) H * High Impedance Active
Standby H (L) * * High Impedance Standby
H:Vig L:Vy, *:VigorVy
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage ~0.5~Vpp v
Vour Output Voltage 0~Vpp v
Pp Power Dissipation 1.0/0.6* w
Tste Storage Temperature - 55~150 *°C
Torr Operating Temperature 0~70 *C
TSOLDER Soldering Temperature + Time 260 - 10 *C- sec
* SOP
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TC5316200P/F

D.C. OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN. TYP, MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 v
ViH input High Voltage 2.2 - Vpp +0.3 v
Vi Input Low Voltage -0.3 - 0.8 Vv
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
I input Leakage Current Vin=0~Vpp - 1.0 pA
o Qutput Leakage Current Vour=0~Vpp - £50 HA
loH Output High Current Von=2.4V -1.0 - mA
lov Output Low Current VoL=0.4V 2.0 - mA
loos1 Standby Current CE=viu - 2 mA
Ipps2 TE=Vpp-0.2v - 100 pA
lovor Operating Current hL AL ALY toyde = 200ns - s0 mA
lopo2 Vin=Vpp = 0.2V/ 0.2V teycie = 200ns - HJ mA
CAPACITANCE  f=1MHz , Ta=25°C
SYMBOL PARAMETER CONDITIONS MIN. MAX, UNIT
Cin Input Capacitance ViN=0V - 10 pF
Cout Output Capacitance Vour=0V - 12 pF

Note : This Parameter is periodically sampied and is not 100% tested.
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TC5316200P/F

A.C. CHARACTERISTICS (Ta=0~70°C,Vpp =5V 1 10%)

SYMBOL PARAMETER MIN. MAX. UNIT
tore Cycle Time 200 - ns
tacc Address Access Time - 200 ns

tce Chip Enable Access Time - 200 ns
tar BYTE Access Time - 200 ns
toE Output Enable Access Time - 70 ns
tceo Output Disable Time from CE - 60 ns
toep Output Disable Time from OF - 60 ns
tatp Output Disable Time from BYTE - 60 ns
ton Output Hold Time 5 - ns
A.C. TEST CONDITIONS
Output Load : 100pF + 1TTL
Input Levels : 0.6V, 24V
Timing Measurement Reference Levels Input :0.8V, 2.2V
Output : 0.8V , 2.0V

Input Rise and Fall Time : 5ns

TIMING WAVEFORMS
WORD -WIDE READ MODE

AO~A19 X Valid ' k
|ton,.
tc

e d CE

-f- X
. 4 = X
tcep

7 W = LTI

- tacc - toeo

High-2 High-2Z

Note: BYTE = Vi
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TC5316200P/F

BYTE - WIDE READ MODE

~ I [
NS/ ST

Note: BYTE = Vi

BYTE TRANSITION

A0~A19
X High Z
A-1
A
tacc 3‘@)

ter

D0~D7 DOUT VALID DOUT VALID
T F—
High Z v
D8~D15 b Doyt VALID
- —

et

Note: CE(CE)avivi), OE =V

E-45



TC5316200P/F

OUTLINE DRAWINGS

® Plastic DIP
DIP42-P-600.
Unit: mm
\ L)
wn
42 22 ) 7
fam W Do Yo W om Do Do Do F o D D i e T B o D Yo Do D T ) /‘ °
~N
c
H
b
m
L o o
1 2 \
N
. 53.2:0.2 o o ™
© .1
'_ﬂ _H 0.251 03
m A F
<
m
= !
- o
s +
- w
- !
o m
1.2TYP 1.4%0.1 0.5%0.1
Laamme ) L} ] Q- W)

2.54

Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.
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TC5316200P/F

OUTLINE DRAWINGS

® Plastic SOP
SOP44-P-600

28.7MAX.

LROARRARARATERRARNERR T Ay

F—
12.6+0.2
16.0410.3

=

0.80.2

Note : Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm.
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4M BIT (512K WORD x 8 BIT) CMOS MASK ROM

DESCRIPTION

PRELIMINARY

The TC534000AP/AF is a 4,194,304 bits read only memory organized as 524,288words by 8bits.

The TC534000AP / AF is fabricated using Toshiba’s advanced CMOS technology which provides the
high speed and low power features with access time of 150ns, an operation current of 40mA at 6.7MHz
and a standby current of 20pA.

The TC534000AP/AF has one programmable chip enable input CE/CE for device selection.

The TC534000AP/ AF is packaged in a standard 600mil 32pin DIP or 525mil 32pin SOP.

FEATURES

¢ Single 5V Power Supply

® Access Time : 150ns (Max.) Vpp=5V110%

¢ Power Dissipation

Operating Current : 40mA ( Max.)

Standby Current : 20pA (Max.)
PIN CONNECTION
[ N .}
NC 0)4 32 1 Voo
A6 2 31 JJ A18
Al5 (13 30 ) A17
A2 14 29[ a4
A7 Is 281 A3
A6 16 27} A8
AS Q17 26 1 A9
A4 [j8 25 fJ A1t
A3 ]9 24 ] OF
A2 [l 23 {1 A10
Al I 22 {} CECE
A0 [J12 21§ b7
Do [J13 20 ) D6
p1 O 191 b5
p2 15 18 [1 Da
Gno Qe 19po3
PIN NAMES
A0~A18 Address inputs
00~D7 Data Outputs
OF Output Enable input
CECE Chip Enable Input
Voo Power Supply
GND Ground
N.C. No Connection

e All Inputs and Outputs : TTL Compatible
¢ Three State Outputs

e Fully Static Operation

® Programmable Chip Enable

® Package Plastic DIP : TC534000AP
Plastic FP : TC534000AF

BLOCK DIAGRAM

Voo GND

r t DO D1 D2 D3 D4 D5 D6 D7

et fYIPeeee
—{O—

OUTPUT BUFFERS

. OF o—

ACo—]
:;g— — ]  cowumn pecopers ’
A30—
A40——i1
AsO—
A6O—
A7O——
ABO—
A30——
A100—
Al1o—|
At20—]
A130—]|
Al40—
Al5S0—]
A160——]
Al70——
A180—

524,288 x 8 bit

ADDRESS BUFFERS
ROW DECODERS

MEMORY CELLS
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TC534000AP/AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage «0.5~7.0 v
Vin Input Voltage - 0.5~Vpp v
Vour Output Voltage 0~Vpp v
Po Power Dissipation 1.0/0.6* w
Tste Storage Temperature -55~150 °C
Torr Operating Temperature 0~70 *C
TsoLDER Soldering Temperature - Time 260 - 10 °C- sec
Note : * Plastic FP.
D.C. OPERATING CONDITIONS (Ta =0~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Voo Power Supply Voltage 4.5 5.5 Y
Viu Input High Voltage 2.2 Vpp +0.3 Vv
Vi input Low Voltage -0.3 0.8 v
D.C. and OPERATING CHARACTERISTICS (Vpp=5V+10% , Ta=0~70°C)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
i Input Leakage Current Vin=0~Vpp - £1.0 BA
Lo Output Leakage Current CE=Vin, Vour=0~Vpp - +5.0 pA
loH Output High Current Vou=2.4V -1.0 - mA
lou Output Low Current Vo =0.4V 2.0 - mA
loos) Standby Current CE=Vim - 2 mA
Ipos2 CE=Vpp and Vin=0V(Vpp) - 20 pA
looot Operating Current Vin=Vin/ViL , teycie = 150ns - 50 mA
lbbo2 Vin=Vpo/ 0V | teycie = 150ns - 40 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Cin Input Capacitance f=1MHz , Ta=25°C - 10 pF
Cout Output Capacitance f= IMHz , Ta=25°C - 10 pF

Note: This Parameter is periodically sampled and is not 100% tested.
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TC534000AP/AF

A.C. CHARACTERISTICS

SYMBOL PARAMETER MIN, MAX. UNIT
tacc Access Time - 150 ns
tce Chip Enable Access Time - 150 ns
toe Output Enable Access Time - 70 ns
teen Output Disable Time from TE Q 60 ns
toep Output Disable Time from OF 0 60 ns
toH QOutput Hold Time 10 - ns
teve Cycle Time 150 - ns

A.C. TEST CONDITIONS

Output Load : 100pF + 1TTL
Input Levels : 0.6V, 24V
Timing Measurement Reference Levels Input : 0.8V, 2.2V

Output : 0.8V, 2.0V
Input Rise and Fall Time : 5ns

TIMING WAVEFORMS

teye '

A0-A18 X Valid

A
tacc toH

CE/CE Disable X Enable >§: Disable

4

toep

Dour

OPERATION MODE

MODE CE(CE) OF A0D~A18 Outputs Power
Read L(H) L Valid Data Out Operating
Standby H(L) * * High-Z Standby
Output Deselect L(H) H * High-Z Operating

H:VIH L:viL *:VIiHor VIL
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TC534000AP/AF

OUTLINE DRAWINGS
Plastic DIP (DIP32-P-600)

UNIT: mm

o~1s°

32 17
A CACI e

N
14.0%+0.2 l
| 15.24l

[ IO NS ) A J WD J D G U N U OOy v O S

1 16
42£0.2

0.1
0.25 005

|
3.540.2
1
4.5:0.3
1

3.5+0.3

4
2
v
°

1.95TYP

2.54

Note : Package width and length do not include mold protrusion , allowable mold
protrusion is 0.16mm.
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TC534000AP/AF

OUTLINE DRAWINGS
Plastic FP (SOP32 -P ~525)

UNIT : mm

20.610.2

DaaRnRRRRRRRRRAL T ¢

N _A

10.740.2
14.13£0.3

(s25mi1)

=¥
1
=F3
=1
| - —
| s
| o =
| ——
[—
|
]
I
 m——
| a— = -
| -
| ——
1

T

— 0.3%0.1 e o

Note : Package width and length do not include mold protrusion , allowable mold
protrusion is 0.15mm,
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TC53H1024P-85

TARGET

1M BIT (64K WORD x 16 BIT) HIGH-SPEED CMOS MASK ROM
SILICON GATE CMOS

DESCRIPTION

The TC53H1024P Is a high-speed 1,048,576 bits read only memory organized as 65,536 words by 16 bits
with a low bit cost, thus being suitable for use in program memory of microprocessors.

The TC53H1024P Is molded in a 40 pin standard plastic package, 0.6 inch in width.

FEATURES
TC53H1024P 85
Access Time (max) | 85ns
Z%zztg:s gixartri::t (max) | S0MA
Stancioy Cupert () | 100U

« Single 5V Power Supply

PIN CONNECTION

{TOP VIEW)

.

.

PIN_NAMES
AQ0~AIS Adm inputs
00~01$ Oata Qutputs
[o14 Output Enable Input
[4 Chip Enable input 1
Voo Power Supply
GNOD Ground
N C. No Connection

All Inputs and Outputs: TTL Compatible

Three State Outputs

Fully Static Operation

Pin Compatible with 1M High-Speed EPROM TC57H1024D

Package
Plastic DIP; TC53H1024P

BLOCK DIAGRAM

Voo GND 01 03 DS 07 D9 DIY DI3 DIS
I I oToToz 04 D6 DS 010 012 O14

ERRARERRRANAN

OUTPUT BUFFERS |

A0 >— { COLUMN DECODER |

Al°—‘

A2 —f
A3 0=
A4 O —
AS o1
A§ O
A7 o=
AS o
A9 Ot
A1Q =
AY O
Al O
A1} Oy

Oresamund
Ale

A1S O nd

65,536 x 16bit

ADORESS BUFFERS

MEMORY CILL ARRAY

ROW DECODERS
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TCS8257AP/AF 32,768 WORD x 8 BIT ELECTRICALLY CHIP ERASABLE AND PROGRAMMABLE READ ONLY
EMORY
PRELIMINARY

DESCRIPTION

TC58257AP/AF is a 32,768 wordx 8 bit electrically chip erasable and programmable read
only memory, and molded in a 28 pin plastic package. The TC58257AP/AF's access time is
170ns/200ns/250ns, and has low power standby mode which reduces the power dissipation
without increasing access time. The electrical characteristics are the same as U.V.EPROM
TC57256AD's. For program operation, the programming is achieved by using the high speed
programming mode. The TC58257AP/AF has an electrically chip erasing mode which can erase

whole bits at the same time.
Full static operation

FEATURES + High speed programming mode
R * Electrically chip erasing mode
« Peripheral circuit: CMOS . N
Memory cell . NMOS : Inputs and outputs TTL compatibility

Pin compatible with MASK ROM TC53257P,
TMM23256P, EPROM TMM27256D/AD, and
TC57256D/AD, one time PROM

+ Fast access time: TC58257AP/AF-17LV 170ns
TCS58257AP/AF-20LV 200mns

. ) TC58257AP/AF-25LV  250ns TMM24256P/AP/AF and TC54256P/AP/AF
+ Low power dissipation . Standard 28 pin DIP
A H .
SE:rii:;zy: ig’gﬁ‘(s MHz plastic package : TCS58257AP
» Plastic Flat package: TC58257AF
[PIN _CONNECTION] (TOP VIEW)
BLOCK DIAGRAM CE OF 00
a7 whe t 9 —
Al2cl2 270 Al4
3 n} ——
ﬁga zopasd Vpp 1 CE OF CIRCUIT OUTPUT BUFFERS
ASO5 24J A9/ERS
A406 230 a11 ERASE
Asds 22 OE CIRCUIT
A20]s 210410 I 6
Al COLWMN 64) coLumN 1,0
AlQa 20 CE H.V. DECODER \ CIRCUIT
aoqio 19007 DETECTION
OOE 1 18 ggg CIRCUIT
0112 17 ]
02013 16 0 04
aNpO14 15003 AD ADDRESS o| mow 51/ MENORY CELL
.\9/'5‘38 BUFFER > DECODER ~1 ARRAY
PIN NAMES Al4 O] 32,768 X8
AOVvAl4 |Address Inputs mODE SELECTIONJ
00~ 07 |Output (Input) Pin AOVAS
=F |Chip Enable CEloE Vpp|V
cE [chip Hode CE|OE|A9 |VPP[VCC| )0 7yy| 0007 Power
o Output Enable Read L|L|=* % Data Output Active
Input Output Deselect *|H|* | 5V] 5V % High Impedance
Address And Standb Hl*]| * Ve
A9/ERS |Erase Control Y y High Impedance |Standby
Input Program L|H|* * Data Input
Vpp Erograr}t’r And Program Inhibit Bl* | |12v| SV * Bigh Impedance |Active
Si:;f)' 3‘;?2888 Program Verify LiL| * % Data Qut
Chip Erase L{H %
Ve |VcC Power P : 12v|12v| 5v Don't Care l).ijye
Supply Voltage |{Chip Erase Inhibitj EH|* * High -Impedance
G¥D |Ground *: Vg or Vip
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TC58257AP/AF-17LV, TC58257AP/AF-20LV
TC58257AP/AF-25LV

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6~7.0 v
Vpp Program Supply Voltage -0,6v14.0 A
VIN Input Voltage -0.6~v7.0 v
Vi/0 Input/Output Voltage =0.6~ Vpet0.5 \'
Pp Power Dissipation 1.5 )
TSOLDER | Soldering Temperature « Time 260« 10 °C « sec
Tste Storage Temperature -65~ 125 °c
ToPR Operating Temperature -10~ 70 °c
NEW Erase Write Endurance 100 Cycles
READ OPERATION
DC RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN, TYP. MAX, UNIT
Vig Input High Voltage 2.2 - Veet0.3 \'
ViL Input Low Voltage -0.3 - 0.8 \
Vee Vcc Power Supply Voltage 4.50 5.00 5.50 \
Vpp VPP Power Supply Voltage Vee-0.6 Vee Vee+0.6 v
DC AND OPERATING CHARACTERISTICS  (Ta=-10%70°C, Vcc=5V10%)
SYMBOL PARAMETER CONDITION MIN. TYP, MAX, [ UNIT
Ir Input Current Vin=0~ Vee - - +10 uA
Iccolr _ f=5.9MHz - - 30
Operating Current CE=0V -
Iccoz £=1MHz - - 10
Iccsl CE=Vry - - 1 | mA
Tocs2 Standby Current EE-VCC-O.ZV - - 100 ”
Vow Output High Voltage Iop=-400uA 2.4 - -
VoL Output Low Voltage Iop=2.1mA - - 0.4 v
Ipp1 VPP Current Vpp=Vcc=0.6WWect0.6; = - +10 pA
iLO Output Leakage Current Vour=0.4~ V¢e - - - £10 HA
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TC58257AP/AF-17LV, TC58257AP/AF—-20LV
TC58257AP/AF-25LV

AC CHARACTERISTICS  (Ta=-10n 70°C, Veg=5V£10%, Vpp=Vcct0.6V)

SYMBOL PARAMETER TEST CONDITION MI;J.JMAX. MIN-.ZE?IAX. MINTZ:IAX. UNIT
tACC | Address Access Time CE=0E=V1L - (170 - 200 - |250 ns
tce | CE to Output Valid OE=Vyg, - |170| - |200| - [250 | ms
toE OF to Output Valid CE=Vyy, - 70| - 70] - |100 ns
tpr1 | CE to Output in High-Z OE=V1L 0 60 0| 60| O 90 ns
tpr2 | OF to Output in High-Z CE=vyp, 0| 60f 0} 60| O | 90| mus
ton Output Data Hold Time CE=0E=V77, 0 - - 0 - ns

AC TEST CONDITIONS

* Qutput Load
* Input Pulse Rise and Fall Times 10ns Max.

* Input Pulse Levels 0.45V~ 2.4V

* Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V

1 TTL Gate and Cp=100pF

CAPACITANCE #(Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
Cin Input Capacitance ViN=0v - 4 6 pF
CoUT | Output Capacitance Voyr=0V - 8 12 pF

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

TIMING WAVEFORMS (READ)

A0 ~Al4
!OH
. tCE e~
CE N ' . 7
‘DF1 -
— tOF
OE &m /AW/W//,
tace tDF2
HIGH Z
00 ~07 DATA OUTPUT SR
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TC58257AP/AF-17LV, TC58257AP/AF-20LV
TC58257AP/AF-25LV

PROGRAM OPERATION

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin | Input High Voltage 2.2 - Vectl.0| Vv
ViL Input Low Voltage -0.3 - 0.8 v
Vee Vce Power Supply Voltage 4,5 5.0 5.5 v
Vpp VPP Power Supply Voltage 11.5 12.0 12.5 v
DC AND OPERATIMG CHARACTERISTICS  (Ta=-10~ 70°C, Vec=5.0V£10%, Vpp=12.0V0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX., UNIT
I11 Input Current ViN=0n Vee - - 10 pA
VoK | Output High Voltage Ioy=-400uA 2.4 - - v
VoL Output Low Voltage IoL=2.1lmA - - 0.4 v
Icc VcC Supply Current - - - 40 A
Ipp2 | VPP Supply Current Vpp=13.0v - - 50 mA
AC PROGRAMMING CHARACTERISTICS  (Ta=-1070°C, Vcg=5.0Vil0%, Vpp=12.0V+0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAH |Address Fold Time - 2 - - us
tCES | CE Setup Time Z 3 - = —
tcegr | CE Hold Time - 2 - - us
toEs |OE Setup Time - 2 - - us
toEH |{OE Hold Time - 2 - - us
tDS | Data Setup Time - 2 - - us
tDH | Data Hold Time - 2 - - us
tys VPP Setup Time - 2 - - us
tpWw | Initial Program Pulse Width CE=VIL, OE=VIH |0.95 | 1.0 | 1.05 | ms
toPW | Overprogram Pulse Width Note 1 2.85 3 78.75| ms
tpv CE to Output Valid OE=Vyp, - - 1 us
tpFl | CE to Output in High-Z OE=V1L - - 150 ns

AC TEST CONDITIONS
» Qutput Load

+ Input Pulse Rise and Fall Times

* Input Pulse Levels

+ Timing Measurement Reference Level:

Note 1:

1 TTL Gate and Cp, (100pF)

10ns Max.
0.45V~ 2,4V

Input 0.8V and 2.2V, Output 0.8V and 2.0V

The length of the overprogram pulse may vary as a function of the counter

value X.




TC58257AP/AF-17LV, TC58257AP/AF-20LV
TC58257AP/AF-25LV

TIMING WAVEFORMS  (PROGRAM)

(Vgg=5.0V+10%, Vpp=12.0V+0.5V)

AO0~Al4
tAs tpw tAH
CRRRRNKRRR
CE / QOO0 0 006000000
tCEH KRB | 1CES

{DFP

5F \ /
tps tDH tOE

00~07 ——] DiN STABL :>"———— Doyt VALID
I

Vpp

tVPS

Vee _/ tycs

PROGRAM PROGRAM VERIFY

Note 1. Vg must be applied simultaneously or before Vpp and cut off simultaneously
or after Vpp.

2. Removing the device from socket and setting the device in socket with Vpp=12.0V

may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the overshoot
voltage of ita pulse should not exceed 14V.
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TC58257AP/AF-17LV, TC58257AP/AF-20LV

TC58257AP/AF-25LV

ERASE OPERATION
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP. MAX. UNIT
Viu Input High Voltage 2.2 - Vee+1.0

Vi Input Low Voltage -0.3 - 0.8 v
Vee Vce Power Supply Voltage 4.5 5.0 5.5 v
Vpp VPP Power Supply Voltage 11.5 |12.0 12,5 v
VIHH Input High Voltage 11.5 |12.0 12.5 v
DC AND OPERATING CHARACTERISTICS  (Ta=-10~70°C, Vgc=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX, UNIT
IL1 Input Current Vin=0n~ Vee - - +10 pA
Iy 1E A9/ERS Input Current A9/ERS=0~ Viny - - *100 bA
Icc Vce Supply Current - - - 40 mA
Ippy Vpp Supply Current Vpp=12.5V - - 50 mA
AC ERASING CHARACTERISTICS = (Ta=-10%70°C, Voo=5V10%, Vpp=12.0V£0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tCES CE Setup Time - 2 - - us
terH CE Hold Time - 2 - - us
tOES OE Setup Time - 2 - - us
tOEH OE Hold Time - 500 - - us
tps Data Setup Time - 2 - - us
tpH Data Hold Time - 500 - - us
tys VPP Setup Time - 2 - - us
tyy VPP Hold Time - 500 - - us
tES A9/ERS Setup Time - 2 - - us
tEH A9/ERS Hold Time - 2 - - s
tEW Erase Pulse Width CE=V7y,,0E=V1y,A9=Vigy | 1950 2000 | 2050 ms
tpr1 CE to Output in High-Z OE=V1L - - 150 ns
Input Pulse Rise and Fall Time: 1Ons Max.

Input Pulse Levels ¢ 0.45Va 2.4V




T058257AP/AF—1 7LV, TC58257AP/AF—-20LV
TC58257AP/AF-25LV

TIMING WAVEFORMS (ERASE)

(Veg=5V£10%, Vpp=12.0V£0.5V)

A0~8,10~14 X

B

A
CE L..__!E‘.“__l
)
10ES tOEH
1CE e
oE \
—— o
tpF1 tps !DE
N
00~07
—
tES ‘EH
A9/ERS /r \

| VS vy

—__
Vpp / \

Note 1. Vgc must be applied simultaneously or before Vpp and cut off simultaneously

or after Vpp.

2. Removing the device from socket and setting the device in socket with

Vpp=12.0V may cause permanent damage to the device.

3. The Vpp supply voltage is permitted up to 14V for erase operation.
So the voltage over 14V should not be applied to the Vpp terminal.

When the switching pulse voltage is applied to the Vpp terminal, the

overshoot voltage of its pulse should not exceed 14V.
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Pin | &¢ Yl
C E | A9 \Y Ve 00~ 07 Power
Read E 10 PP | VeC
Read L % Data Out
Read Active
OQutput Deselect *® H * 5V | 5v | High Impedance
Operation -
Standby H * * High Impedance | Standby
Program L H * Data In
P a
rogram Program Inhibit H * * 12v | 5V | High Impedance | Active
Operation
Program Verify L L * Data Out
Erase Erase L H Don't Care
12v | 12v | sV Active
Operation Erase Inhibit H * High Impedance

Note: H; Viy, L; Vyp, *; Vig or Vpp

READ MODE

The TC58257AP/AF has two control functions. The chip enable (CE) controls the operat
power and should be used for device selection. The output enable (61'2') controls the

output buffers, independent of device selection. Assuming that CE=QE=VyL, the output
data is valid at the outputs after address access time from stabilizing of all ad-
dresses. The CE to output valid (tcg) is equal to the address access time (tpcc).
Assuming that CE=Vy[, and all addresses are valid, the output data is valid at the
outputs after tgp from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=Vyy or OE=Vyy, the outputs will be in a high impedance state. So two
or more TC58257AP/AF's can be connected together on a common bus line. When CE is

decoded for device selection, all deselected devices are in low power standby mode.

STANDBY MODE

The IC58257AP/AF has a low power standby mode controlled by the CE signal. By applying
a high level to the CE input, the TC58257AP/AF is placed in the standby mode which re-
duce the operating current to 100:A by applying MOS-high level (Vcc) and then the
outputs are in a high impedance state, independent of the OE inputs,
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PROGRAM MODE

Initially, when received by customers, all bits of the TC58257AP/AF are in the "1" state
which is erased state. Therefore the program operation is to introduce "0's" data into
the desired bit locations by electrically programming. The TC58257AP/AF is in the
programming mode when the Vpp input is at 12V and CE is at TTL-Low under OE=Vyy.

The TC58257AP/AF can be programmed any location at any time either individually,

sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check if desired data is correctly programmed on the programmed

bits. The verify is accomplished with OE at Vpp.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.0V) is applied to Vpp terminal, a high
level CE input inhibits the TC58257AP/AF from being programmed. Programming of two or
more TC58257AP/AF's in parallel with different data is easily accomplished., That is,
all inputs except for CE may be commonly comnected, and a TTL low level program pulse

is applied to the CE of the desired device only and TTL high level signal is applied

to the other devices.

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
(+12.0V) is applied to the Vpp terminal with Vgg=5.0V. The programming is achieved by
applying a single TTL low level 100us pulse to the CE input after addresses and data
are stable. Then the programmed data is verified by using Program Verify Mode. If

the programmed data is not correct, another program pﬁlse of 100us is applied and
then the programmed data is verified. The should be repeated until the program

operates correctly (max. 25 times).
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When programming has been completed, the data in all addresses should be verified with
Vec=Vpp=5V.

CHIP ERASE MODE

The TC58257AP/AF is in chip erase mode when the Vpp input is 12.0V and CE is at TTL-Low
level under the condition of A9=12V, EE’VIH' The chip erase pulse width is only 1 sec.

Once chip is erased, all bits of the device are in "1" state.

ERASE INHIBIT

Under the condition that the erase voltage (12.0V) is applied to Vpp terminal and 12V
is to A9 input, TTL-High level CE input inhibits the TC58257AP/AF from being erased.
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HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS=
START ADDRESS

YES

YES

R

VERIFY

Ok

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




TC58257AP/AF-17LV, TC58257AP/AF-20LV
TC58257AP/AF-25LV

ELECTRIC SIGNATURE MODE

Electric signature mode-allows a code to be read from the TCS58R57AP/AF which identifies
its manufacture and device type. '

The programming equipment may read out manufacturer code and device code from
TC58257AP/AF by using this mode before program operation and automatically set
program voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to Vyj in read operation. Data output in this con-
dition is the manufacturer code. Device code is identified when address AO is set to

V. These two codes possess an odd parity with the parity bit of MSB (07). The

following table shows the electric signature of TC58257AP/AF.

PINS | A0 07 06 | o5 | o4 | 03 |02 |01 | 00 |HEX.
SIGNATURE ao) |9 | a8 | a7 {@e) [@s) |@3) [@2) | a1) | paTa
Manufacture Code| VIL | 1 0 0 1 1 0 0 0 98
Device Code Vi | o 0 1 0 0 1 0 1 25

Notes: A9=12V+(.5V
Al~ A8, Al0~Al4, CE, OE=Vpp
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OUTLINE DRAWINGS  (TC58257AP)

Unit in mm

28 15 /)Y

iminininislisinininicsininiain]

o~15°

o
14.04:0.2
15.24

|99 J S0 (S [y VU fy N [ N VN [ N N D W 0
1 14

HLQ st 51015

370402

"3 3
g Rt
8| £
- 2

—t s
z X
= -
<

1.99TYP,

[losso
125201 T o755

(=]
N
w
@

T

554 14£0.1

Note: Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm,
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QUTLINE DRAWINGS  (TC58257AF)

Unit in mm
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Note: Package width and length do not include mold protrusion, allowable mold

protrusion is 0.15mm.



TC58F1000P/F/J 131,072WORD x 8BIT CMOS FLASH E? PROM

DESCRIPTION

The TC58F1000P/F/J is a 1,048,576 bits, Flash Electrically Erasable and Programmable Read
Only Memory (FE?PROM) organized as 131,072 words by 8 bits. The TC58F1000P/F/J is fabricated
by using advanced CMOS technology which provides the high speed and low power features with access
times of 150ns/200ns, an operating current of 30mA at 6.7 MHz and a standby current of 100pA.

The TC58F1000P/F/J features a command control mode and an EPROM compatible mode for
programming and erasing. The command control mode is used for in-system programming controlled
by the MPU timing. A specific software sequence must be executed to enable the program, program-
verify, chip-erase, block-erase, erase-verify, signature read and mode reset operations. The EPROM
compatible mode is used for programming and erasing with a conventional EPROM programmer. The
programming time is 14-seconds and the erasing time is only 1l-second. The TC58F1000£/F/J is also
provided with a block-erase feature. The programming time of 1 block (4K byte) is only 0.5-second.

The TC58F1000P/F/J has a JEDEC standard pinout configuration and is packaged in either a
32-pin plastic DIP, 32-pin flat package (SOP) or 32-pin SOJ.

FEATURES
Access time : 150ns/200ns e  Electrical erase mode
Power dissipation Chip erase 1 second
Operating : 30mA Block erase 1 second
Standby : 100pA (Block size : 4K Byte X 32 blocks)
¢ Erase/Write endurance ® Package options

100 cycles

10,000 cycles (Option)
High-speed programming

14 second / chip

0.5 second / block

PIN_ CONNECTION (TOP VIEW)

B Ve
h WE
b N.C
D Al4
b A13
b AB
b A9
bAt
b OF
b A10
h CE
b D7
p D6
b D5
b D4
pD3

suffix “P” : 32-pin Plastic DIP

suffix “F” ; 32-pin Plastic flat package (SOP)
suffix “J” ; 32-pin Plastic SOJ
Program/Erase mode

Command control mode

EPROM compatible mode

PIN NAMES
A0~16 Address input
D0~7 Data input/output
CE Chip enable
OE Output enable
WE Write enable/EPROM mode switch
N.C. NQ connection
Vpp Program and erase power Supply
Vee Power Supply
GND Ground

[T
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TC58F1000P/F/J—20

BLOCK DIAGRAM

Vee  Vpp GND
L] [«]
PROGRAM ERASE
VOLTAGE VOLTAGE Do~Dy
SWITCH SWITCH
L
T —F [_
CE N
CE O
= COMMAND CONTROL
OE o—
WE | REGISTER | CIRCUIT O BUFFER
T I ANM
N
HIGH VOLTAGE
SWITCH DATA LATCH
(N
HIGH VOLTAGE
SWITCH
Vi
A & COLUMN COLUMN
’ v G |becoper GATE
2
AR o SHEE
A1p~Agg A . I 3
= u CELL ARRAY
3 39
q 5| &4
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OPERATING MODE

<Command Control Mode>
® WE Control

MODE WE CE OF Vpp Vee DO~7 Power
Read H L L Data Output
Read Output . . H OV::/CC s Active
Deselect 12v High -2
Standby * H * Standby
Command Input U H Data Input
Program or Erase H * * 12V sy ** Active
Program Verify or Erase Verify H L Data Output
Signature Read H L L Code Output

Note :  *:Vyyor Vi, H:Viy, L:Vyy,
*+: Data Input or Data Output or High-Z

@ CE Control

MODE WE CE OF Vpp Vee DO~7 Power
Read H L L Data Output
Read Output * * H OV;YCC sv Active
Deselect 12v High~2
Standby * H * Standby
Command input L = H Data Input
P rE H * * **
fogram of Trase 12v 5V Active
Program Verify or Erase Verify H L L Data Output
Signature Read H L L Code Output
Note : *:Vyjor Vi,
**:Data Input or High-Z
<EPROM Compatible Mode>
MODE A9 WE CE OE Vpp Vee DO~7 Power
Read * H L L Data Output
Read Output * * * H OV~Vcc Active
5v .
Deselect * » * or High -2
eselec L 12v g
Standby * * H * Standby
Program * Vwe L H Data input
Program Program Inhibit * Ve H * 12v 5v High-2Z Active
Program Verify * Vi * L Data Output
Erase Erase Vi Vi L H *
- 10 WE 12v 5V Active
(Chip Erase) | Erase inhibit Vip Vwe H * High -2
Signature Read Vio H L L ‘:)Vrj‘;ff 5V | Code Output | Active

Note : *: Vg or Vi, , H:iVy L Vi,
Vin, Vwg =12V
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N

ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING UNITS
Vee Power Supply Voltage -0.6~7.0 v
Vpp Program/ Erase Supply Voltage -0.6~14.0 \"
Vin Input Voltage -0.6~7.0 \
Vijo Input/ Output Voltage ~0.6~Vcc+0.5 v
Po Power Dissipation 1.0/0.6* w
TSOLDER Soldering Temperature - Time 260-10 °C-sec
Ts16 Storage Temperature ~55~150 °C
Torr Operating Temperature 0~70 °C
New Erase Write Endurance 100/ 10000** Cycle
Vio/ Vwe Input Voltage (A9/WE) ~-0.6~13.5 v

Note : * Plastic I'P & Plastic SOJ
*+ 10000 cycle is optional

D.C. RECOMMENDED OPERATING CONDITION (Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNITS
Vee Vce Power Supply Voltage 4.5 5.5
ViH Input high Voltage 2.2 Vee+0.3
Vi Input Low Voltage -03 0.8
Vio A9 Pin I|dentifier Mode Voltage 11.4 12.6 v
Vwe WE Pin EPROM Command Mode Switch Voltage 11.4 12.6
Vpp Power Supply Voltage (Read Operation and Signature Read Operation) 0 12.6
Ve Vpp Power Supply Voltage (Program, Erase, and Verify Operation) 11.4 12.6




TC58F1000P/F/J-15
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D.C. AND OPERATING CHARACTERISTICS (Ta=0~70°C, VCC=5.0VL£10%, VPP=12.0V15%)

SYMBOL PARAMETER TEST CONDITION MIN | MAX | UNIT
it input Leakage Current OVEViys Ve - 10
HA
o Output Leakage Current OVE Vour S Vee - +10
Vou Output High Voltage lon= - 0.400mA 24 -
%
VoL Output Low Voltage loy = +2.10mA - 0.4
| Ve Supply Current Vin= Vi / Vi, loyr = 0mA 30
c (Read/ Verify/Signature Read Operation) teycle = 150ns
mA
| Ve Supply Current Vin=Vin/ VL loyr=0mA 30
2 (Program / Erase Operation) teycle = 90us -
lecst | Vee Standby Current CE=Viy - 1 mA
lecs2 (Read Operation) CE = Vcc~0.20V - 100 | pA
| Vpp Supply Current OV S Vpp S Ve +0.6Y, Viy=Viy/Vy - 10 A
PP1 . . .
(Read / Verify / Signature Read Operation) 11.4VS Vpp S 12,6V, Vin=Vin/ Vi, - 200 B
Program 11.4VEVppS 12,6V - 50
lpp2 Vpp Supply Current mA
Erase Vin=Viu/ViL - 30
lip A9 Pin Identifier Mode Current 11.4VSEV;pS 12,6V - 200
— A
(V3 WE Pin EPROM Compatible Mode Switch Current 11.4VS Ve S 12,6V ~ 200 i
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A.C. CHARACTERISTICS

1. READ OPERATION (Ta=0~70°C, Vcc=5.0V1£10%, Vpp=0V~Vccor12.0VL5%)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

tre Read Cycle Time 150/200* - -

tacc Address Access Time - - 150/200*

tce Chip Enable Access Time - - 150/200*

toe Qutput Enable Access Time - - 70

tcee Chip Enable to Output in Low-2 0 - - ns
toee Output Enable to Output in Low-Z 0 - -

ton QOutput Data Hold Time 0 - -

tor1 Chip Enable to Output in High-Z - - 60

tor2 Output Enable to Output in High-Z - - 60

Note : * 150ns for TC581"1000P/ 1/ J ~15
200ns for TC58F1000P/F/d—-20

A.C. TEST CONDITIONS

¢ Qutput Load

¢ Input Pulse Rise and Fall Time (10%~90%)

® Input Pulse Levels

® Timing Measurement Reference Levels Input
Output

Timing Waveform of Read Cycle

1 TTL Gate and Cy, (100pF)
5ns

0.45V to 2.40V
0.80V/2.20V

0.80V/2.,00V

tac
A0-16 l Valid a Valid X
- tacc
& 4
t
77
OF 4////
toE toE2
toee
S
tcee

Dout @ Valid

Valid
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2. COMMAND CONTROL OPERATION (Ta=0~70°C, Vcc=56.0V£10%, Vpp=12.0VL5%)

SYMBOL PARAMETER MIN TYP MAX UNIT

tas Address Setup time 0 - -

tan Address Hold time 100 - -

tees Chip Enable Setup time or Command Cycle 0 - -

tCEH Chip Enable Hold time or Command Cycle 10 - -

toes Output Enable Setup time 0 - -

toeH Qutput Enable Hold time 10 - -

twes Write Enable Setup time on Command Cycle 0 - -

tWEH Write Enable Hold time on Command Cycle 10 - - ns
tos Data Setup time 50 - -

toH Data Hold time 0 - -
tWELH Write Enable Low Level Hold time 100 - -
\WEHH Write Enable High Level Hold time 50 - -

tCELH Chip Enable Low Level Hold time 90 - -

tCEHH Chip Enable High Level Hold time 50 - -

teme Command Cycle time 150 - -

ten Programming Hold time 90 - 150

tpRY Program Recovery time before Program Verify 2 - - K
ten Erasing Hold time 0.9 - 1.5 s
terv Erase Recovery time before Erase Verify 500 - - Hs
tace Address Access time - - 150/ 200*

tce Chip Enable Access time - - 150/ 200*

1oe Output Enable Access time - - 70

teee Chip Enable to Output in Low -2 0 - -

toee Output Enable to Output in Low -2 0 - -

ton Output Data Hold time k 0 - - ns
tor1 Chip Enable to Output in High-2 - - 60

tor2 Output Enable to Output in High-~2Z - - 60
twesy Write Enable Setup time on Verify Cycle 0 - -
twEHV Write Enable Hold time on Verify Cycle 0 - -

tre Verify Cycle time 150/ 200* - -

Note : *  150ns for TC58KF1000P/§/J—15
200ns for TC58F1000P/1/J-20

A.C. TEST CONDITIONS

¢ Output Load : 1 TTL Gate and Cp, (100pF)
¢ Input Pulse Rise and Fall Time (10%~90%) : bns
¢ Input Pulse Levels : 0.45V to 2.40V

¢ Timing Measurement Reference Levels Input : 0.80V/2.20V
Output : 0.80V/2.00V’

G-21



TC58F1000P/F/J-15
TC58F1000P/F/J—-20

Timing Waveform of Command Control Operation

Program and Program Verify Operation

WE Control

A0-16

CE Control

A0-16

ac xm ! W D wW

) AN,

\ Y V v \ )
e
V22222224

| Command cycle Program Command cycle | _ Program Verify
™~ I cycle ’I‘ | cycle

%ﬁmX@(me%ﬂwaW

¢ ¢ 09 9 D

N
\ G,

A
\ N,

| Command cycle | Program |  Command cycle | _Program Verify |
| I cycle | [ cycle 1
tHor L
Eo% : Hoor Lor 11i-%
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Timing Waveform of Command Control Operation

Chip Erase and Erase Verify Operation

WE Control

A0-16

CE Control

A0-16

ﬂ@@@@@////// @@@///////ﬂ

////////////////////,«,
V2222224
7 V22 @
A, 222224
| Command cycle ] Erase | ___Command | Erase Verify
| 1 cycle = cycle U cycle
E@@@@@//////ﬂ@@////////ﬂ
d 0 ////
77720 U,
\ 2222224
Valid,
| Command cycle | Erase | Command | Erase Verify
| I cycle = eycle ! cycle
Nole

:llorL

:HorLorlli-2
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Timing Waveform of Command Control Operation
Block Erase and Erase Verify Operation

WE Control

A0-16

@ /////////,//////////,é,é,////////

terv
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ten

722222 o o X o Y22
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! ™ eyee cycle I cyce
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)
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| Command cycle |._Erase | Command | Erase Verify
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G-24



TC58F1000P/F/J—-15
TC58F1000P/F/J—20 .

Timing Waveform of Command Control Operation
Signature Read Operation

WE Control

Al CA2 CA3 00000’ '00001"

A0Q-16

e

X A A
-
v @2

A
A
v

\_/\_/\_/

cD2 CcD3
/ Manufacturer s Code
Dout Valid g Valid )—-—

Read cycle Device Code

B
=
B

| Command cycle

S EEEERDEEDEREKTN
; VERVEARVERY W
= 7] VUV Y_4 [
) W W |

Dout Valid % Valid )——

Device Code

| Command cycle Read cycle

Note 7] :Hor L

:HorLor Hi-Z
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Timing Waveform of Command Control Operation

Timing Waveform of Command Cycle

WE Control
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e -_;

Din ‘ , i /////////////////
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Timing Waveform of Command Control Operation
Timing Waveform of Verify Cycle

tre
AC-16 2 valid i valid X
tacc
CE
twesy tce
I
6-5' m

Note {ZZ:HorlL
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3. EPROM COMPATIBLE OPERATION

(Ta=0~70°C, Voc=5V£10%, Vpp=12.0V15%, VwE=12.0V £5%)

SYMBOL PARAMETER MIN. TYP MAX UNIT
tas Address Setup time 0 - - ns
tan Address Hold time 100 - -
twe Programming Pulse Width 90 120 150 .
toesp Output Enable Setup time on Program Operation 2.0 - - ¥
tos Data Setup time 50 - - ns
toH Data Hold time 0 - -
tew Erasing Pulse Width 0.9 1.2 1.5 H
toese Output Enable Setup time on Erase Operation 0 - - ns
toeHE Output Enable Hold time on Erase Operation 500 - - Hs
tacc Address Access time - - 150/ 200*

tee Chip Enable Access time - - 150/ 200*

toe Output Enable Access time - - 70

tcee Chip Enable to Output in Low~-2 0 - -

tote Output Enable to Output in Low -2 0 - - ns
toH Output Data Hold time 0 - -

tor Chip Enable to Output in High-2Z - - 60

tor2 Output Enable to Qutput in High~2Z - - 60

trc Read/ Verify cycle time 150/ 200* - -

tys Vpp Setup time 2.0 - -

tags Vip Setup time 2.0 - - HS
twes Vwe Setup time 2.0 - -

Note : * 150ns for TC58F1000P/F/J~15
200ns for TC58F1000P/1"/J~20

A.C. TEST CONDITIONS
® Output Load
® Input Pulse Rise and Fall Time (10%~90%)

¢ Input Pulse Levels

¢ Timing Measurement Reference Levels Input

.
.

Output

G-28
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Timing Waveform of EPROM Compatible Operation

Program and Program Verify Operation

Vpp tys
Vi — / |®
Vin = -
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ViL —
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OE
tor2
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Timing Waveform of EPROM Compatible Operation

Erase Operation

Vpp

Ag

Ao.g. 10-16

Vin
Vie

Vin
Vi

Vin
Vie

Vi

ViH
Vi

ViH
Vi

tvs
__/ tags
- / twes
Don't Care
—\-
A
tew
toEsE toene
| e

Note : Din is don't care (1 or L)
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Timing Waveform of EPROM Compatible Operation

Signature Read Operation

Ao=-g,10-16

Do~7

AS

z::‘ - ><t '00000° X 00001" X
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L
L
4
)

”1

S

Ped
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ViH < B3
Vi — \#_m_—/ tor2
;—» tor2
Vi — ok | , .
" o et X))o o X7
Vipo

Vin = tags
ViL = >

Note : WE=Vyyy, Vpp=0V~V¢g or 12V
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POWER ON/OFF SEQUENCE

This power on/off sequence protects against inadvertent programming or erasure.
In case of power on, Ve and CE must be high level before Vpp becomes a high level.
In case of power off, Vo and CE must remain high level until Vpp becomes a low level.

(1) Power on

Vee

Vpp

. Vin
CE ViL
A0~16

OE, WE

(2) Power off

Min.2us
>

Power on

Vep ! Operation "

Power on

Vee

12v
Vpp Vee

GND
CE

Vi,

A0~16
OE, WE

¥

Operation

> |
Vep

1
Power off
Power off

G-32
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OPERATIONS
READ

The TC58F1000P/F/J has two control input pins. The chip enable (CE) controls the
operating power and should be used for device selection/deselection. The CE access time (tcp) is
equal to the address access time (tpacc). The output enable (OE) controls the output buffers. The
output data is valid after a delay of toi from the falling edge of OE.

OUTPUT DISABLE

When the OF input control is high, the outputs are placed in the high-impedance state.
STANDBY

The TC58F1000P/F/J has a low power standby mode controlled by the CE signal. By
applying a high level to the CE input, the TC58F1000P/F/J is placed in the standby mode and
the outputs are in the high impedance state, independent of the OE and WE inputs.

PROGRAM/PROGRAM-VERIFY/ERASE /ERASIE-VERIFY /SIGNATURE READ

The TC58F1000P/F/J features a command control mode and an EPROM compatible mode.
The command control mode is used to enable the program, program-verify, chip-erase, block erase,
erase-verify, signature read and reset operations and the EPROM compatible mode controls the

program, program-verify, chip erase and signature read operations.

1. COMMAND CONTROL MODE

The command code must be entered into the TC58F1000P/F/J before performing program,
program-verify, erase (chip-erase and block-erase operations), erase-verify, signature read, reset
operations.

The command control is a useful software protection method to protect from inadvertent
operation. The command control mode is enabled when a high voltage (12V) is applied Vpp.

TC58F1000P/TF/J has an internal command register circuit and the operation mode is defined
by the command codes. The specific addresses and data presented to the TC58F1000P/F/J are
latched in the command registers and the operation mode is defined. Address and data code are
latched by the WE signal. The address is latched at the falling edge of WE, and the data is
latched at the rising edge of WE,
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1) PROGRAM OPERATION

The program operation is setup by the first 3 steps of command codes and performed during
the 4th step by providing the address and data to be programmed.
The command codes are as follows.

STEP (Bus Cycle) Mode Address* Do~7
1 Write 5565(H) : A0O~14 AA(H)
2 Write 2AAA(H): A0~14 55(H)
3 Write 5555(H) : A0O~14 AO0CH)
4 Write Address : A0~16 Data-in

2) PROGRAM-VERIFY OPERATION

The program-verify operation is.setup by the first 3 steps of command codes and performed
during the 4th step. The program-verify address is a don’t care because the address is latched
during the program operation. Between the 3rd and 4th bus cycles a 2ps (minimum) program
recovery delay is required.

The command codes are as follows.

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5555(H) : A0~14 AAH)
2 Write 2AAA(H): AO~14 55(H)
3 Write 55556(H) : A0~14 BO(H)
4 Read Don’t Care Data-out

Note: *The addresses which are not defined in the table are “don’t care.”
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3) ERASE OPERATION

The chip erase operation is setup and performed after 6 steps of command codes,

The block

erase operation is setup by 6 steps of command codes and performed after the 7th step by giving

the first address of each block.

The command codes are as follows.

a) Chip erase operation

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5655(H) : A0~14 AA(H)
2 Write 2AAA(H): A0~14 55(H)
3 Write 5555(H) : A0~14 80(H)
4 Write 55565(H) : A0~14 AA(H)
5 Write 2AAA(H): A0~14 55(H)
6 Write 55565(H) : A0~14 10(H)

b) Block erase operation

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5565(H) : A0~14 AA(H)
2 Write 2AAA(H): A0~14 55(H)
3 Write 5555(H) : A0~14 60(H)
4 Write 56556(H) : A0~14 AA(H)
5 Write 2AAA(H): A0~14 55(H)
6 Write 55656(H) : A0~14 20(H)
7 Write Block Add.: A12~16 Don't Care

Note : * The addresses which are not defined in the table are “don’t care”.
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4) ERASE-VERIFY OPERATION

The erase-verify operation is setup by 3 steps of command codes and performed by presenting

the erase-verify address during the 4th step.

By providing the next erase-verify address during

subsequent steps, additional erase verify operations can be performed.

steps a 500us (minimum) erase recovery time required.

The command codes are as follows.

Between the 3rd and 4th

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5555(H) : AO~14 AAGH)
2 ‘Write 2AAA(H): A0~14 55(H)
3 Write 5565(H) : A0~14 DO(H)
4 Read Address : A0~16 Data-out

5) SIGNATURE READ OPERATION

The signature-read operation is setup by 3 steps of command codes and by providing address
00000(H) to read the manufacturers code and address 00001(H) to read the device code during the

4th or 5th steps.
The command codes are as follows.

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5655(H) : A0~14 AA(H)
2 Write 2AAA(H): A0~14 55(H)
3 Write 5555(H) : A0~14 90(H)
4 Read 0 : A0~16 Manufacturer’s Code
5 Read 1 1 A0~16 Device Code

Note : * The addresses which are not defined in the table are “don’t care”.

G-36



TC58F1000P/F/J-15
TC58F1000P/F/J—20

6) RESET

Each operation mode is cleared by the reset command and the operation mode returns to the
initial state which is the read mode. The reset operation is performed by 3 steps of command
codes.

The command codes are as follows.

STEP (Bus Cycle) Mode Address* DO~7
1 Write 5555(H) : A0~14 AA(H)
2 Write 2AAA(H): A0~14 55(H)
3 Write 5555(H) : A0~14 FO(H)

Note : * The addresses which are not defined in the table are “don’t care”.
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<Command Control Code Table>

Command Step

1 2 3 4 5 7

Mode Write Write Write Write

. . 5555 2AAA 5555 P’Xg?""

rogram Address | (a0-14) | (a0-14) | (80-14) | (w0 16)
Data

DO~7 AA 55 A0 i
Mode Write Write Write Read

] Verif Add 5555 2AAA 5555 Don't

rogram - Venly ress | (a0-14) | (A0-14) | (AD-14) care
00~7 AA 55 80 Data
out
Mode Write Write Write Read Read
Sionatere Read Add 5555 2AAA 5555 00000 00001 /

1gn. r

gnature Rea e | (a0-14) | (A0-14) | (A0-14) | (AO-16) | (A0-16) \
: Manu - "

Device
DO~7 AA 55 90 ‘
facturer's code
code
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Command Step
1 2 3 4 5 6 7
Mode Write Write Write Write Write Write
, 5555 2AAA 5555 5555 2AAA 5555
Chip Erase Address | (ng_14) | (A0-18) | (A0-14) | (A0-14) | (A0-14) | (AO-14)
DO~7 AA 55 80 AA 55 10
Mode Write Write Write Write Write Write Write
5555 2AAA 5555 5555 2AAA 5555 Block
Block Erase Address | (ag-14) | (A0-14) | (A0-14) | (A0-14) | (A0-14) | (a0-14) | D99
(A12-16)
DO~7 AA 55 60 AA 55 20 Don’t
care
Mode Write Write Write Read
; Verit Add 5555 2AAA 5555 ‘f;:y
rase —veri y ress - - - .
(A0-14) | (A0-14) | (A0-14) | G700
Data
DO~7 AA 55 DO out
Mode Write Write Write
NG P
. Add 5555 2AAA 5555
eset e | (A0-14) | (AO-14) | (AO-14)
DO~7 AA 55 fFQ

Note: *The addresses which are not defined in the table are “don’t care.”
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BLOCK ERASE MODE
<Block Address Table>

Block No. Addresss Area Hex Adresss A16 A1S Al4 A13 A12 Al11~A0
1 00000~00FFF 00XXX 0 0 0 0 0 Don‘t Care
2 01000~01FFF 01XXX 0 0 0 0 1 Don't Care
3 02000~02FFF 02XXX 0 0 0 1 0 Don't Care I
4 03000~03FFF 03XXX 0 0 0 1 1 Don't Care
5 04000~04FFF 04XXX 0 0 1 0 0 Don't Care
6 05000~05FFF 05XXX 0 0 1 0 1 Don't Care
7 06000~06FFF 06XXX 0 0 1 1 0 Don't Care
8 07000~07FFF 07XXX 0 0 1 1 1 Don't Care
9 08000~08FFF 08XXX 0 1 0 0 0 Don't Care
10 09000~09FFF 09XXX 0 1 0 0 1 Don't Care
1" 0A000~0AFFF DAXXX (1] 1 [\] 1 0 Don't Care
12 0B000~0BFFF 0BXXX 0 1 0 1 1 Don't Care
13 0C000~0CFFF 0CXXX 0 1 1 0 0 Don't Care
14 0D000~QDFFF ODXXX 0 1 1 0 1 Don't Care
15 0EQQO0~OQEFFF OEXXX 0 1 1 1 0 Don't Care
16 OF000~OFFFF OFXXX 0 1 1 1 1 Don't Care
17 10000~ 10FFF 10XXX 1 0 0 0 0 Don't Care
18 11000~ 11FFF 11XXX 1 0 0 0 1 Don't Care
19 12000~ 12FFF 12XXX 1 0 0 1 0 Don't Care
20 13000~ 13FFF 13XXX 1 0 0 1 1 Don't Care
21 14000~ 14FFF 14XXX 1 0 1 0 0 Don't Care
22 15000~ 15FFF 15XXX 1 0 1 0 1 Don't Care
23 16000~ 16FFF 16XXX 1 0 1 1 0 Don't Care
24 17000~ 17FFF 17XXX 1 0 1 1 1 Don‘t Care
25 18000~ 18FFF 18XXX 1 1 0 0 0 Don’t Care
26 19000~ 19FFF 19XXX 1 A 0 0 1 Don't Care
27 1A000~ 1AFFF 1AXXX 1 1 0 1 0 Don't Care
28 18000~ 1BFFF 1BXXX 1 1 0 1 1 Don't Care
29 1C000~ 1CFFF 1CXXX 1 1 1 0 0 Don't Care
30 10000~ 1DFFF 1DXXX 1 1 1 0 1 Don't Care
31 1E000~ 1EFFF 1EXXX 1 1 1 1 0 Don't Care
32 1F000~ 1FFFF TEXXX 1 1 1 1 1 Don't Care
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2. EPROM COMPATIBLE MODE

This mode is the same as used for Toshiba’s 256K FE?PROM, the TC58257A. When a high-
voltage (12V) is applied to the WE pin of the TC58F1000P/F/J, the program and erase operations

are enabled and can be performed by any conventional EPROM programmer.

() PROGRAM OPERATION

TC58F1000P/F/J is placed in the programming mode by applying a high voltage (12V) to the
Vpp and WE pins. During the programming cycle the addresses and input data must be held
valid, the OE signal must be held high and the CE input must be clocked. The programming is
controlled by the CE input timing.

(2) PROGRAM-VERIFY OPERATION

The programmed data is verified with the Vpp and WE pins held at high voltage (12V) level
and with OF held at Vjp,.

(3) CHIP ERASE OPERATION

TC58F1000P /F/J is placed in the chip erase mode by applying a high voltage (12V) to the
Vpp, WE and A9 pins. During the chip erase cycle, addresses A0~A8 and Al10~Al6 are “don’t
care”, OE must be held high and CE must be clocked.

4) ELECTRIC SIGNATURE READ

With Vpp held at a voltage between 0 and Voo, WE held at VIH and by applying a high
voltage (12V) to the A9 address input, the manufacturer’s code can be read by specifying address
00000(H) and the device code can be read by specifying address 00001(H). Toshiba's manufacturer
code and the TC58F1000P/F/J device code are shown in the table below.

TC58F1000P/F/J
Signature Address D7 D6 DS D4 D3 D2 D1 Do HEX
Manufacturer's Code 0 i 0 0 1 1 0 0 0 98
Device Code 1 0 0 1 0 0 1 1 0 26
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APPLICATIONS

Toshiba’s TC58F1000P/F/J Flash-EEPROM offers a cost-competitive and reliable alternative
for applications which have traditionally employed the U.V.EPROM or O.T. PROM.

The Flash-EEPROM adds electrical erasure capability and eliminates the time consuming and
labor intensive process of U.V. light exposure for erasing EPROMS. Furthermore, the Flash-
EEPROM is electrically reprogrammable and thus eliminates the one-time programmable limitation
of the O.T. PROM.

The TC58F1000P/F/J is offered in plastic DIP and surface mount packages (SOP and SOJ)
which can be processed through the automated assembly line process. The electrically
programmable and erasable features of the Flash-EEPROM eliminate the need for sockets both at
the prototype stage and at the production stage. The major application advantages offered by the
Flash-EEPROM in system design are listed below.

In-System Programming
The TC58F1000P/F/J is provided with a command control mode which makes it possible to
program and erase data by using the system MPU timing. The TC58F1000P/F/J can be used for

updating the system operating code or data in the system through a telecommunication line or a

floppy disk interface. In this case, a 12V power supply must be available in the system.

On-Board Programming with an External Programmer
The TC58F1000P/F/J can be mounted directly onto the system board and all subsequent
program and erase operations can be handled by an external PROM programmer through a

connector.  Since the TC58F1000P/F/J supports an EPROM compatible programming mode, a

conventional PROM programmer can be used for this operation.

Card and Cartridge Applications

High density non-volatile memory cards and cartridges can be assembled using the SOP or
S0J surface mount version of Toshiba’s TC58F1000. These cards and cartridges can be erased and

reprogrammed using either the in-system programming method or an external programmer,
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Program Flow Chart

@ Command Control mode

Sub. ®

Vpp =12V
Vers 5V Add =5555(H)
T Data = AA(H) Set
Y
WRITE Set-up Add =2AAA(H)
Progra;n Cmd | Sub.® Data = 55(H) Set
Program Address
and Data Set WRITE
Add = 5555(H)
Data = AQ(H) Set

Wait 100ys

WRITE Set-up .
Prog-Verify Cmd | Sub. @

Add = 5555(H)
Data = AA(H) Set

WRITE

Add = 2AAA(H)
Data = 55(H) Set

Add = 5555(R)
Data = BO(H) Set

RETURN
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@ EPROM Compatible mode

Vee = 5V
Vpp =12V
WE =12V

ADDRESS
START ADDRESS
|

Add.

NO

fPrROGRAM 10045 PULSE |

Vee= 5V
Vpp =5V
WE=5V

1

Add =

Start Address

NG

ne.]

OK
NO
AST
ADDRESS2.
YES

(Reset)

FAIL
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Electrical Erase Flow Chart

® Command Control mode

1) Chip Erase mode

Vpp =12V
Vee=5V

¥

WRITE Set-up
Chip Erase Cmd

t

I Wait 1 second

WRITE Set-up
Erase-Verify Cmd

Wait 500us

Address =
Start Address

Sub. ®

Sub, @

Add = 5555(H)
Data = AA(H) Set

Add = 5555(H)
Data = AA(H) Set

Y
[ wrre ] [ wrme ]
Y
Add = 2AAA(H) Add = 2AAA(H)
Data = 55(H) Set Data = 55(H) Set
1 Y
[ wrme | [ wrme |
Y Y
Add = 5555(H) Add = 5555(H)
Data = 80(H) Set Data = DO(H) Set
Y
[ wame | [ wrme ]
Y

Add = 5555(H)
Data = AA(H) Set

WRITE

Add = 2AAA(H)
Data = 55(H) Set

WRITE

i

1

Add = 5555(H)
Data = 10(H) Set

RETURN

: This part is an erase verily sequence part.

It is helpful to verily the amount of erasing.
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2) Block Erase mode

Start

t

Vpp=12V
Vee=5V

¥

WRITE Set-up
Block Erase Cmd

1

WRITE Block
Address

] Wait 1 second I

WRITE Set-up
Erase-Verify Cmd

Wait 500us

Address =
Start Address

(Reset)
Y

Pass )

Note :

* .

Sub. ®

This part is an erase verily sequence part.

It is helpful to verily the amount of erasing.
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Sub. @ Sub. @
Add = 5555(H) Add = 5555(H)
Data = AA(H) Set Data = AA(H) Set
1 Y
[ wete | [ weme ]
Y Y
Add = 2AAA(H) Add = 2AAA(H)
Data = 55(H) Set Data = 55(H) Set
Y ‘ Y
[ wrie ] [ wrie ]
Y )
Add = 5555(H) Add = 5555(H)
Data = 60(H) Set Data = DO(H) Set
Y Y
[ weme | [ wrte |
Y )

Add = 5555(H)
Data = AA(H) Set

WRITE

Add = 2AAA(H)
Data = 55(H) Set

WRITE

i

i}

Add = 5555(H)
Data = 20(H) Set

RETURN

( RETURN )
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OUTLINE DRAWINGS
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