@ Periphars] cireult : CMOS

® Fastaccesstime: TCBS825TAP/AF-20 200ns @

TCS5E257AP / AF 32,788 WORD x 8 BIT ELECTRICALLY CHIP ERASABLE AND PROGRAMMABLE READ
ONLY MEMORY

DESCRIPTION

TC5825TAP/AT is a 332,768 word X 8 bit slectrically chip srasabls and programmable read only
memory, and molded in & 38 pin plastic packags. The TC58257AP/AF's access time is 200ns/
250ns, and has low powsr standby mode which reduces the power dissipation without increasing
acosss time. The electrical charscteristics ars the same as UV, EPROM TC57258AD's. For
program operation, the programming is achieved by usicg the high spesd programmingmode. The
TC88357AP / AF has an alectrically chip erasing mode which can srase whole bits at the same
time,

EEATURES

Full static opsration

High spsed programming mode

Electrically chip srasing mods

Inputs and outputs TTL compatibility

Piu compatible with MASK ROM TCB3257P,
TMM23256P, EPROM TMM27256D/AD, and

Mamory call : NMOS8
TC58257AP/AF-25 250ns ©
Low power dissipation .
Actlve 30mA /SMHsx
Standby 100uA
TC54256F/AP/AT
TC58257AP : DIP28-P-6800
TC58257AF : SOP28~P 450

TCS7266D/AD, one time PROM TMM3425€P/AP/AF and
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TC58257AP/AF—-20, TC58257AP/AF—-25

MAXIMUM RATINGS
SYMSOL ITEM RATING UNIT
Vee Ve Power Supply Voltage =0.6~7.0 v
Vo Program Supply Voitage «0.8~14.0 v
Vin input Voitage =0.6~7.0 v
Vio Input/Output Voltage = 0.6~Vec+0.5 v
Po Power Dissipation 1.070.6* w
TsoLoam Soldering Temperature ' Time 26010 *C1ac
Tyra Storage Temperature - §5~125 <
Tom Operating Temparature =10~70 '
New Ernsa Write Endurance 109 Cycles
* 80P
READ OPERATION
DC RECOMMENDED OPERATING CONDITIONS
SYMIOL PARAMETER MiN. TY?. MAX, UNIT
Vu Input High Voitage 32 - Vee+ 0.3 v
Vs Input Low Veltage -03 - 0.8 v
Vee Veg Powsr Supply Voltage 450 5.00 $.50 v
Vop Vpp Power Supply Voitags Ve 0.8 i Veg Vec+ 0.8 v
DC AND OPERATING CHARACTERISTICS (Tas - 10~70°C, VCC 5V 10%)
SYMBOL PARAMETER CONDITION MIN. TYP. MAX.. | UNIT
Iy nput Current VIN = 0~VCC - - 210 oA
| _icco Opersting Currem TLa 0V, vt s OmA, {a SMHg - - 30 mA
ooy [« L] Vm - - 1 A
_lé Standby Current TWaVee =02V - - 100 .y
Vou Output High Voitage lg = = 400uA 1.4 - - v
Vo | Output Low Voltage ig e 2.1mA - - 0.4 w
Ippy VPP Current Vpp @ Vee « 0.6~Vee ¢ 0.6 - - $10 A
Lo 1 __Outpyt Leskege Current | Voure0.4=Veg - - $10 A




TC58257AP/AF—-20, TC58257AP/AF—-25

AC CHARACTERISTICS (Ta = = 10~70°C, VCC= 5V £10%, VPP= VCC10.6V)

SYMBOL PARAMETER TEST CONDITION Mm_-zo VORI N'-“ AR, UNIY
tagcc | Address Accems Time TU=TEsv,, - 200 - %0 ns
teg  {T¥ to Output Valid ) £V - 00 - 250 ”
tor | UK to Dutput Valld Tlavy - 70 - 100 ~
tor1 | TE te Output in High=2 Olsvy 0 [ ] 0 90 Lo, ]
tory | OF to Output in High=2 TEa vy 0 (0] 0 1] ™
ton | Output Data Hold Time TE=OlaVy 0 - [ - r

AC TEST CONDITIONS

Output Load : 1 TTL Gate and Cr=100pF

InputPulse Rise and Fall Times: 10ns Max.

Input PulseLavels : 0.45V~3.4V

Timing Measurement Refersnce Lavel : Inputs 0.8V and 2.2V, Outputs 0.8V and 3.0V

CAPACITANCE® (Ta=25°C, f= 1MHz)

SYMBOL PARAMETER TESTCONDITION | MIN. | TYe, | Max. | umiT
Ci Input Capacitance Vinu OV - 4 1 of
Cour Qutput Capecitance Vour = OV - 3 12 of
¢ _This psramatar is periodically sampled and is not 100% tested.

TIMING WAVEFORMS (READ)

AG~A14 d

tace tor

HigH 2 HIGH 2
00~07 M oATA OUTRUT




TC58257AP/AF—-20, TC58257AP/AF—25

PROGRAM OPERATION (MODE -1)

DC RECOMMENDED OPERATING CONDITIONS

SYMBIOL PARAMETER MIN. TYp. MAX, UNIT
Vi Input High Voltage a2 - Vec+ 1.0 v
Vi Input Low Voitage «03 - 08 v
Vee Vee Powsr Supply Voltage 6.00 6.28 .50 v
Vs Ve Power Supply Voitage 12.50 12.78 13.00 v

DC AND OPERATING CHARACTERISTICS (Tam = 10~70°C, Vccw6.25V £0.25V; Vpr = 12.75V£0.25V)

SYMIOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
u Input Current Vin = 0~Vee - - 10 )
Vow Output High Voitaga lou® ~ 400A 24 - - v
Vou Output Low Voltage loy»2.1mA - - 0.4 v
ke Ve Supply Cument - - - « mA
10 Vyp Supply Current Vps 13.0V - - 50 mA

AC PROGRAMMING CHARACTERISTICS (Ta= - 10~70°C, Vcca8.25V2

0.25V, Vpp = 12,75V £0.25V)

SYMBOL

PARAMETER

TEST CONDITION

TYP.

MAX,

UNIT

Address Setup Time

5

Address Hold Time

TE Setup Time

TE Hold Time

OT Setup Time

OF Hold Time

Dsta Smp'l‘ln:

Data Hold Time

Vpp Setup Time

Program Pulse Width

ulvu M-V..

108

OF 1o Output Valid

130

2isis s s IS 3R x|

glelilzsle|elglg|s|a|e|e

T 10 Output 13 High-2

130

3
-

AC TEST CONDITIONS

Output Load
Input Pulss Riss and Fall Times
Input Pulse Levels

: 1 TTL Gats and Ci, (100pP)
: 10ns Max.
: 0.45V~24V

Timing Measuremant Refersnce Laval : Input 0.8V and 2.3V, Output 0.8V and 2.0V,




TC58257AP/AF—20, TC58257AP/AF-25

TIMING WAVEFORMS (PROGRAM) (MODE ~1)
(Vecw6.25V£0.25V, Vop= 12.75V £0.25V)

ot X

| |tos o ot |
00~D? ;I Din STABLE ‘ Dour VALID

Vor
.L&_.. PROGRAM PROGRAM VERIFY

Nots 1. Voo must be applied simultanscusly or before Vpp andeut off simultansously or after Vpp.

3. Remeviig the devies frem sockst and setiting the devise In socket wilh Vppw 1870V may sauss permanent
damage to the devies.

3. The Vpp supply voliage is permiited up to 14V for program eperstion.
85 the veltage over 14V should not be applisd 1o the Vpp larminal.
When 1he switehing puise voltage is applied 1o the Vpp terminal, the evarshost voitage efits pulse should
not be exeseded 14V.
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TC58257AP/AF—-20, TC58257AP/AF-25

PROGRAM OPERATION (MODE -1II)

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voitage 2 - Vece 1.0 v
Yo Input Low Voltage =03 - X} v
Vee Ve Powsr Supply Voltage 43 8.0 3.5 v
Vor Ve Power Supply Voltage 1.8 12,0 12.5 v

DC AND OPERATING CHARACTERISTICS (Taw —10~70%C, Vcc= 5.0V 10%, Vepu 120V 0.5V}

SYMBOL PARAMETER TESTCONDITION | MmN, | Tye. | MmAX. | unIT
['T] Input Current Vins 0~Vee - - 10 A
Vou Output High Voltage lon m = 400uA 24 - - v
Voo Output Low Voitage lou=2.1mA - - 0.4 v
L3 Vee Supply Current - - - @ mA
Inpg Ve Supply Current Vyp= 12.5V - - 1] mA

AC PROGRAMMING CHARACTERISTICS (Ta = - 10~70°C, Vgs- 5V$10%, Vpp= 12.0V20.5V)

SYMBOL PARAMITER TEST CONOITION | MIN. | TYp. | MAX. | uNIT
tas Address Setup Time - 2 - - "
W Address Hold Time - 2 - - "
tass TH Satup Time - 0 - - "
tan TE Hold Time - 0 - - “
tons OF Setup Time - 2 - - "
ot TF Hold Time - 2 - - ”n
o Data Setup Time - 2 - - "
tou Data Hoid Time - 2 - - "
tvs Vpe Sotup Time - 2 - - -
tow Program Pulse Width Tavo DUV | 003 | 10 | 108 | ~

torw Overprogram Pulse Width Note 1 098 1.0 20.2% Bl
tos T t0 Output Valid - - - 150 ~
torz TF to Output in High-2 - - - 130 -~
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TC58257AP/AF—20, TC58257AP/AF—-25

TIMING WAVEFORMS (PROGRAM MODE ~II)
(Vee=5.0VE 10%, Vppw 12.0V20.5V)

AQ~A14 x:’

ton

; Dour VALID

4 Owe STANLE
A\ N
vy ] PROGRAM PROGRAM VERIFY

Note 1. Voo must be applied simultansously or befors Vpp andout olf simultansously e alter Vpp.

3. Remeving the devies from socket end setting the devics in socket with Vpp=12.0V may eause permanens
damage to the devies.

S. The Vpp supply veltags is permitied up to 14V for program eperstion.
8o the voliage ever 14V shouid not be spplisd te the Vpp terminal,
Whea the swilching pulse voltage is applied to the Vpp terminal, tha overshect voitage ofits pulse should
not be exseeded 14V.
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ERASE OPERATION (MODE-I)
DC RECOMMENDED OPERATING CONDITIONS

SYMEOL PARAMETER MIN. Y. MAX, UNIT
'™ input High Veitage 22 - Vege 10 Vv

™ input Low Voitage -03 | - o8 v
Vee Veg Power Supply Voltage 45 5.0 53 v
Vi Ve Power Supply Voitage 12.50 12.7% 13.00 v
Vinn Input High Voitage H 1.5 12.0 12.8 v
DC AND OPERATING CHARACTERISTICS (Tas - 10~70°C, Vcc= SV £ 10%)

SYMBOL PARAMETER TEST CONDITION MiIN. TYP. MAX, UNIT
M input Current Vnel0~Vee | - - $10 oA
) AS/ ERS laput Current AY/ERS » 0~Viyy - - £100 A
lec Vee Supply Currem - - - 40 mA
Ipp2 Ve Supply Currert Vypu t3.0V - - %0 mA

AC ERASING CHARACTERISTICS (Ta s = 10~70°C, Veo= 5V 10%, Ve = 12.75V20.25V)

SYMBOL PARAMETIR TEST CONDITION MIN. TYP. | MAX. | UNIT
texs T Setup Time - 2 - - "
toam TL Hold Time - 1 - - "
L7 TR Setup Time - 1 - - "
tomn OX Hold Time - $00 - - "
tos Data Setup Time - 2 - - [d
ton Data Hold Time - 300 - - "
tvs Vpp Setup Time - 2 - - »
tvn Ve Hold Time - 500 - - "
g AB/ERS Setup Time - 2 - - )
w AS/URS Hold Time - i | - - "
uw frase Pulse Width Tlavy, OlnVy, AuViy 950 1000 1080 m
tosr TX to Output in High-2 BEavy - - 150 ns

laput Pulse Rise and Fall Time: 10ns Max.
Input Pulss Levels

PROGRAM VERIFY MODE

1 0.48V~2.4Y




TC58257AP/AF—20, TC58257AP/AF—-25

TIMING WAVEFORMS (ERASE MODE -1)
(VCC =SV £ 10%, VPP = 12,75V £0.25V)

s O X

2 | 4

Note 1. VwmhmudunulmulyarwnVnndcuuﬂdnulwulnuvm

3. Remaving the devies frem socket and seiting the devies in socket with Vppu 18785V may essuse
pormanent damage to the devios.

3. The Vpp supply voitags s permitied up to 14V for srase operation.
Se the veltage over 14V should not be applied 1o the Vpp tarminal.
WhnhuihuuwhwlunlllnlldbmVnwm.m.vmmuneﬂh
pulee should not be exsseded 14V.
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TC58257AP/AF-20, TC58257AP/AF—-25

ERASE OPERATION (MODE ~1II)
DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. v, MAX.. UNIT
" input High Voitage 22 - Veev 1.0 v
Vi Input Low Voitage -03 - 0.8 v
Vee Ve Power Supply Voltage 43 5.0 5.5 v
Vi Ve Power Supply Voitsge "s 120 123 v
Vi Input High Voltage M 1.8 12,0 128 v

DC AND OPERATING CHARACTERISTICS (Tas - 10~70°C, Vcc= 3V 2 10%)

SYMBOL PARAMETER TEST CONDITION | MIN, VP | MAX. | UNIT
Iy Input Current Vin® 0~Vee - - £10 pA
Lig AD/ERS Input Current A9/ ERS @ O~V - - £100 b
lee Vee Supply Current - - - ("] mA
lor2 Ve Supply Current Vopw 12.5V - - 0 mA

AC ERASING CHARACTERISTICS (Tas =~ 10~70°C, Vccw 3VE 10%, Vpp= 12.0V £0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX | uNiT
s TX Setup Tims - 2 - - ”
toam T¥ Hold Time - 2 - - "
tons O $etup Time - 2 - - "
om UK Hold Time - 500 - - "
o3 Dets Setup Time - 2 - - n
tou Deta Hold Time - 500 - - [l
vy Ve Setup Time - 2 - - "
tew Vie Hold Time - 500 - - "
tes AS/ ERS Setup Time - ] - - »
Un A9/ ERS Hold Time - 2 - - ”
tw Erag Pulse Width Teavy, OTuVy, ASeViyy | 1950 2000 2050 ms
o8 T¥ to Output In High-2 O¥avVy - - 130 ™

laput Pulse ixlse and Fall Time: 10ns Max.

Input Pulse Levels

L 0.48V~3.4V




TC58257AP/AF—-20, TC58257AP/AF—25

TIMING WAVEFORMS (ERASE MODE -1II)
(VCCu 5V210%, VPP w12.0VE0.5V)

aws X X
| N

=

————
ey

00~07

'&R

Nots 1. vwnuuwumummyumvnmmw.huwcwvn

8 mmmmwsmusunlmd.mummﬂuv"-mvmm
permaneat damags to the device.

3. The Vpp supply veltage is permitied up to 14V for erase operstica.
8 the veltage ever 14V should net be applied to the Vip terminal,
Whes Lhe switehing pulse vollage ia appliod o the Vpp torminal, the eversheol vellage of lts
pulse should not be exssaded 14V.
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(MODE=-1I)
Mode Pnl T | T ] A9 | Ve | Ve 00~D7 Power
Reed L L . Dats Out
Resd Active
v sv
Operation Outaut Deselect . H . High impedance
Standby H . . Migh impedance Standby
Program L H . Data In
Program
» H 12,78V | 6.25v I Active
Operstion rogram Inhibit . . High impedance
Program Verify . L . Dats Out
trase trase t H Don't Care
1av | 12.78v] SV Active
Operstion Trase Inhibit H . High impedance
Nots : H; Vi, L; Vi, *: Vg oe Vi
(MODE - 11)
Mode pnl T | ST | A9 | Ve | Vo 00~07 Power
Read [§ L . Data Out
Rosd Ou Desslect H v SV Inigh b Active
L ] [ ]
Operation b Sh Impedance
Standby H . * High impedarce Standby
Program L H . Data In
:' ‘ ton Program Inhibit M . . v 5V | High impedance Active
" Program Verity A Data Out
trase L H Don’t Care
Grare v | av | s Acive
Operstion Grase inhibit H . High Impadance

Neto : H: Vi L:V, o Vigg or Vit

STANDBY MODE

The TCES25TAP/AY has s low power standby mode controlled by the TR signal. By applying
a high leve! to the TE input, the TC53257AP/AF is placed in the standby mods which reduce the
operating curreat %o 100xA by applylng MOS8 ~high lsvel (Vce) and then the outputs are lo & high
impedance state, independsat of the UE laputs.
PROGRAM MODE

Initially, when recsived by customars, all bits of the TCS835TAP/AF are in the “1state which
is srased stats. Thersfors the program operation s to introducs “Ov" data Into the desired bit
locations by slectrically programming. The TCS8257AP/AY is in the programming mods whea the
Vpp input is at 13.78V or 12.0V and TE is at TTL-Low under OE = Viy. The TCS828TAP/AF can
be programmad any location at anytims sither individually, sequeatially, or at random,
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PROGRAM VERIFY MODE

The verify mods Is to check if desired data is correctly programmed on the programmed bits.
The verify s accomplished with OF st ViL.

PROGRAM iNHIBIT MODE

Uader the condition that the program voltage (12.76V or 12.0V) {s applied to Vpp terminal, &
high level TE input inhibits the TCEB26TAP/AF from bsing programmed. Programming of two or
more TCS835TAP/A¥P's in parsllsl with defferent data is easily sccomplished. That i{s, ail inputs
except for UE may bs commonly connacted, and & TTL low level program puise is applied to the
TE of the desired device caly and TTL high level signal is applied to the other devics.

HIGH SPEED PROGRAMMING MODE -1

The program time can be greatly decreased by using this high speed programming mode. The
device is sat up in the high speed programming mode when the programming voltags (+13.75V) ls
applied 0 the Vpp tarminal with Vcc=6.35V. The programming is achievad by spplying a single
TTL low level 1008 pulss to the TE input sftar addreases and data are stable. Then the
programmed data is verified by using Program Verify Mode. If the programmaed deta is not correct,
another program pulse of 100us is applied and then the programmed data is verified. This should
be repeated until the program operates correctly (max. 25 times).

When programming has besn completed, the dats in all addresses should be verifisd with
VocsVpp w8V,

HIGH SPEED PROGRAMMING MODE - 11

Thammnﬂmmhmﬂydmmdbyuluthuuchwudpropmnln[modn.'!‘ho
davics is set up In the high speed programming mode when the programming voltage (+13.0V) Is
applied to the Vpp tarminal with VcomB.0V. The programming is achieved by applylng a sizgle
TTL low level ims pulss to the UF input after addresses snd dats are siabls, Then the
pﬂmmnoddnhlluﬂ!dbyudul’nmvmum. If the programmed data is not correct,
m&umpulndmhnpplhdudthuthopmpmnddnhhnﬂﬁd.mmudbc
repeated until the program operatas correctly (max. 26 times).

ARar correctly programming the sslectad address, ons additional program pulss with pulse
width 1 time thet needed for programming is applied.

When programming has besa completed, the data in all addresses should be verified with
Voc=Vpp »8V,
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HIGH SPEED PROGRAM MODE I FLOW CHART

1
5

START ADDRESS

Vepe 1278V

h( ]

i

{ proGRAM 1004 PULSE |

YES

bt

NO

;

-
NEXT ADDRESS oK

é

Ve S.0V
Vppu 3.0V

i
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HIGH SPEED PROGRAM MODE - II FLOW CHART

o

ADONESS »
START ADDAESS

ye

ADORESS s OVERPROGRAM X PULSE OF imsec
NEXT AODRISS OR ONE PULSE OF X msac DURATION

@L
oK
obiiss

Veeo 5.0V
Vepn 5.0V

""—{ID

NO
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ELECTRIC SIGNATURE MODE

Eleotric signaturs mode allows to read out a cods from TCB8257AP/AF which Identifles its
manufacture and devics type.

The programming squipment may rsad out manufscturs cods and device code from TCB8257AP
/AT by using this mode befors program operation and automatically set program voltage (Vpp) and
algorithm,

Elsctrio Signaturs mode is set up when 12V is applied to address line A9 and the rest of
sddress lnes is sat to Vi1, in read operation. Data output in this conditions is manufacturer code.
Davice code is identifled when address A0 is set to Vi, These two codes possess an odd parity
with the parity bit of M8B (D7).

Ths following tabls shows electric signature of TC58257AP/AF,

PINS| A0 >4 13 DS D4 D3 D2 D1 00 HIX.
SIGNATURE {10) (19} (18) (1}/] (16) #s) (13) (4] (11) DATA
Manufscture Code Vi, 1 [-} 0 1 1 [} a 0 9
Device Code Vin 1 [*] 1 0 0 1 -] 0 AL

Notes: AS®13Vi0.8Y
Al~AB, Al0~A14, TE, UB=Vy
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OUTLINE DRAWINGS (TC58257AP)

o Plastic DIP
DIP3s-P-600
Unit: mm
L
18 15 !
m °
tfuuuuuuuuuuuuxﬁl
370202
~ L] ozs'..l
L] . 49 = 3.08
—f =@ .
°l=
[}l m
z "
a "
s L]
°

1.99TYP 1.420.1 {{ 0.920.1
- R

Note: Package width and leagth do not [nclude mold protrusion, allowabls mold protrusion is
0.15mm.
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OUTLINE DRAWINGS (TC58257AF)
® Plastle SOP
S8O0P23-P 450

ftssennsasooe 18,5 £ 0.2 e

EEERRRERLEIY

{asomit)

8.810.2 |
11.810.3

Note: Package width and length do not Include mold protrusion, sllowabls mold protrusicn ls
0.15m.
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