HOLTEK

HT93LC56

2K 3-Wire CMOS Serial EEPROM

Features

*  Operdingvoltage Vcc
- Rea: 20V~5.5V
- Write: 2.4v~5.5V
*  Low powe consumption
- Operating: 5MA max.
- Standby: 10uA max.
*  User selectdbleinternal organzation
- 2K(HT93LC56): 256x8 or 1Bx16
*  3-wire Serdl Interface
*  Write cycletime 5ms ma.

General Description

The HTO3LCS56 isa 2K-bit low voltage nonwula-
tile, serial electrically erasable progranmable
readonly memoy device uing the CMOS float
ing gate proess.Its 2048bits of memory are
organized into 128 words of 16 bits eale when the
ORG pin is connected to VCC a organized into
256wordsof 8 bits each Wen it istiedto VSS The

Block Diagram

* Automatic erase-before-write operaion

*  Word/chip erase and write operaion

*  Write operation with built-in timer

* Softwae cortrolled write protection

*  10yea data retention after 100K rewrite
cycles

+ 10° rewrite cycles per word

*  8-pin DIP/SOP mckage

*  Commercial temperaurerange
(0°C to+70°C)

devce is optimized for use in many industrial
and commerdal apgications where low pover
and low voltage opraion are esseidl. By
popular micromntroller, the ersatile seral in-
terface including chip select (CS), serial dodk
(SK), data input (DI) and data output (DO) can
be easilycontrdled.
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O' > ogic " Register
SK v and <_<> vee
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Pin Assignment
cs O ~ g vce NC O 1 ~ gAorG csO1 g[Avce NC O+ ~ s NC
sk Oz 7ANC  vec Oz 7Pvss  skO2 7EONC  vcc Oz 7B vss
piOs 61 ORG csOs 6 DO piOs 6[ANC csOs 6 DO
DO O 4 5[ vss sk 4 5[ DI Do 04 5[vss sk4 5[ DI
HT93LC56 HT93LC56 HT93LC56 HT93LC56
— 8 DIP/SOP-A -8 SOP-B — 8 DIP/SOP-C - 8 SOP-D
Pin Description
Pin Name | 1/O Description
Cs | Chip slect input
SK | Serial clock input
DI | Serial datainput
DO O | Serial dataoutput
VSS | Negative power supply
ORG | Internal Orgarnization
NC — | Nocaonnection
VCC | Positive power supply
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Absolute Maximum Ratings

Operation Temperaure (COMMEICIAl) ....... i et eeeemme e ee e ee e e e 0°Cto 70C
Applied Vce Voltagewith Respect toO VSS... ..o =0.3V to 6.0V
Applied Voltageon any Pin with Respectto VSS. ... Vss-0.3Vto Vcct+0.3V
510 o] o VA R (=7 A B Y o | = Vo = 2V to 5.5V

Note: These are stress ratingsonly. Streses exceeding the range specfified under “Absolute Maxi-
mum Ratings” may cause subsntial damage to the device. Funcional operaton of this
device at other conditions beyond those lised in the spedication is not implied and
prolonged exposuke to extreme conditions nmay affect device reliability.

D.C. Characteristics

Test Conditions ] )
Symbol Parameter Min. |Typ.| Max. |Unit
Vcc Conditions
) Real 20 — 55 \Y
Vcc Operaing Voltage —
Write 2.4 — 55 \
lccy | OPerating Current 5V |DOurlcad, SK=IMHz | — | — | 5 & mA
(TTL)
|CC2 Operat|ng Curent 5v DO Urioa.d, SK=1MHz —_— —_— 5 mA
(CMOs) 2-55V | DOunload, SK=250kHz] — | — | 5 |mA
Stardby Current .
IstB (CMOS) 5v CS=SK=DI=0V — — 10 HA
Il Input Leakage Qurrent 5v ViN=Vss-Vcc 0 — 1 HA
Output Leakage VouTt=Vss-Vcc
o | current SV lcs=ov O = 1 pA
5v — 0 — 0.8 \
ViL Input Low Votage
2~5.5v — 0 — |0.lVee| V
) 5V — 2 — Vcc VvV
VIH Input High Vdtage
2~-5.5V — 0.9Vcce | — Vcc Vv
5V loL,=2.1mA — — 0.4 \Y
VoL Output Low Voltage
2~-55V | loL.=10pA — — 0.2 \
) 5V lon=—40QUA 24 — — V
Von | Output High Vdtage
2~5.5V | lon=—10uA Vcc0.2] — — \Y
CIN Input Capacitance — VIN=0V, f=25(kHz — — pF
Cout | Output Capacitance — VouTt=0V, f=25kHz — — pF
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A.C. Characteristics

Symbol Par ameter VCC=5V+10% VCC=3V+10% VCC=2v* Unit
Min. Max. Min. Max. Min. Max.

fsk Clock Frequency 0 2000 0 500 0 250 kHz
tskn | SK High Time 250 — 1000 — 2000 — ns
tskL SK Low Time 250 — 1000 — 2000 — ns
tcss |CS Setp Time 50 — 200 — 200 — ns
tcsH | CSHold Time 0 — 0 — 0] — ns
tcos | CS Deslect Time 250 — 250 — 1000 — ns
tois DI Setup Time 100 — 200 — 400 — ns
tpDiH DI Hod Time 100 — 200 — 400 — ns
tpD1 DO Dehy to 1" — 250 — 1000 — 2000 ns
trPDo DO Dehy to ‘0" — 250 — 1000 — 2000 ns
tsv StatusValid Time — 250 — 250 — — ns
tHv DO Disable Time 100 — 400 — 400 — ns
tPR Write Cycle Time — 5 — 5 — — ms

* For Read Operaing Only

A.C. test conditions VCC1.952V

Input riseand fall time:5ns (1V to 2V)
Input and output timing referencelevds: 1.5V 8009
Output load: See FHgure right

DO

100pF*

*Including scope and jig

Output load circuit
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Timing Diagrams
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Functional Description
The HTO3LC56 isaccessedia a thee-wre seral READ

communi@tion interface.The dvice is arranged
into 128 words by 16 bis or 256 verds by 8 bis
dependingwhether he ORG pin isconneted D
VCC or VSS The HT93LC56 mntains seen in-
structions: READ, ERASE, WRITE, EWEN,
EWDS, ERAL and WRAL. When the userse-
lectable internal organization is arranged
into 12816 @256x8), these instuctions areall
macke up of 11(12) bitsdata: 1 start bit, 2 op coce
bits and 89) address b#

By using the cortrol signal CS, SK and data
input signd DI, these instructions can be given
to the HT93LC56. These serial instruction data
presented at tke DI input will be written into
the device at therising edgeof SK. Duing the
READ cycle,DOpin actsas thedataoutput and
during the WRITE o ERASE cycle DO pin
indicates the BUSY/READY gtatus. When the
DO pin is active for read data or as a
BUSY/READY indicata the CS pin must be
high; otherwiseDO pin will bein ahigh-imped-
ancestate For succesful instructions, CS must
be low once after the instruction is sent. After
power on, the device is by default in the EWDS
state And, an EWEN instruction must be per-
formed before any ERASE or WRITE instruc-
tion can be executed. The following are the
functional descriptions and timing dagramns of
all seven instructions.
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The READ instruction will stream out daa & a
specified address on the DO pin. The dataon
DO pin changes during the low-to-high edge of
SK signal. The 8 hits or 16bits data stremis
preceded by a logical “O” dummy bit. Irrespec-
tive d the condition of the EWEN or EWDS
instruction, the READ commard is always
valid and independent of these two instruc-
tions. After the daa wad has been read the
internal addres will be automatically incre-
mented by 1 dlowingthe net consecuive data
word to beread out without ertering further
addres dda. The address will wrap around
with CS High until CSreturnsto LOW.

EWEN/EWDS

The EWBN/EWDS instruction will enable or
disable the progranming cambili ties. At bath
the power onandpower off statethe deviceauto-
maticaly entered the dsable mode. Before a
WRITE, ERASE, WRAL or ERAL instruction is
given, the programming enable ingtuction
EWEN must be issued, otherwise the
ERASEMRITE instrudtion is invalid After the
EWEN instruction is issued, he programming
enable ondition remains untl power isturnedoff
or a EWDS instruction is gven. Nb dat can be
written into the device in the programming dis-
abled state. By sodoing, the internal memory
data can be poteced.
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ERASE

The ERASE instruction erases data at the
specified addresses in the programming enable
mode. After tre ERASEOp-code and the speci
fied addresshave been issued, the dataeraseis
activated by the falling edge of CS. Since the
internal auto-timing gereraor provides all tim-
ing dgnds for the inteana erase, © the SK
clock isnot required. Duringthe internal erase,
we can verify the husy/ready status if CS is
high. The DOpin will remain low but when the
operationisover, the DO pin will return to high
and further instructions canbe executad.

WRITE

The WRITE instruction writes data into the
device a the specified addresses in the pro-
gramming enable mode. After the WRITE op-
cock ard the specified address and data have
beenisaued, the data writingisactivatedby the
falling edgeof CS. $nce tre intenal auto-tim-
ing gereraor provides al timing sgnd for the
internal writing, sothe SK clockisnoat required.
The auto-timing write cyck includes an auto-
matic erase-before-write cgability. So, it is ot
necesary to erase databegore the WRITE in-
struction. During the internal writing, we can
verify the busy/realy status if CS is high. The
DO pin will remain low but whenthe operation
is ove, the DO pin will return to hgh and
further instructions can beexecued.
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ERAL

The ERAL instruction erases theentire 128x16
or 256x8 memory cels to logical “1” statein the
progranming enable mode. After the egase-dl

instruction st has beenissued, thedata erase
feature is activated by the falling adge of CS.

Since the internal auto-timing generator pro-
vides all timing sgnd for the erase-dl opera
tion, sothe SK clock is not required. During the
internal erase-dl operation, we canverify the
busy/realy statusif CSishigh. The DO pin will

remain low but when theoperationis over, the
DO pin will return to Hgh ard further instruc-
tion canbe executad.

WRAL

The WRAL instruction writes dataintothe en
tire 128x16 or 256x8 memary cdls in the pro
gramming enable mode. After tke write-dl
instruction st has been isaued, the datawrit-
ing is activated by thefalling edge d CS. Since
theinternal auto-timing gereraor provides all
timing signals for thewrite-dl operdion, sothe
SK clock is not required. During the internal
write-all operation, we a@&n verify the
busy/realy statusif CSishigh. The DO pin will
remain low but when the operation is ove the
DO pin will return to Hgh ard further instruc-
tion canbe executed.
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Timing Diagrams
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Instruction Set Summary

HT93LC56
_ Start | Op A_ddress _ _Data _
Instruction Comments bit | Code ORG=0 ORG=1 ORG=0 ORG=1
X8 X16 X8 X16
READ Read data 1 10 XA7~-A0  XA6~A0 D7-DO D15-DO
ERASE Erase datl 1 11 XA7~A0  XA6~A0 —
WRITE Write data 1 01 XA7~A0 XA6~A0 D7~-D0 D15-DO
EWEN Erase/Write Enable 1 00 | TIXXXOOKXKK  LIXXKXXXX —
EWDS Erase/Write Disable|, 1 00 | OOOOKXKX  OOXXXXXX —
ERAL EraseAll 1 00 | 1OOKKXXX  LOXXXKXXX —
WRAL Write All 1 00 | ODOXXKXXX OIXXXXXX | D7~DO D15-DO

Note: X stands for ‘don’'t care€
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Holtek Semiconductor Inc. (Headquarters)

No.3 Creation Rdll, Sciencebasedindudrial Park, Hsnchu, Taiwan, R.QOC.
Tel: 885-3-563-199

Fax: 886-3-563-1.89

Holtek Semiconductor Inc. (Taipei Office)

5F, No.576, Sec7 Chung Hsao E. Rd, Taipei, Taiwan, R.QC.
Tel: 886-2-2782-9635

Fax: 886-2-2782-9636

Fax: 886-2-2782-7128 (Intemationd saleshotline)

Holtek Microelectronics Enterprises Ltd.

RM.711, Tower 2, Cheung Sh&Van Plaza833 CheungSha Wan Rd., Kowoon, HongKong
Tel: 852-2-74-8288

Fax: 852-2-742-8667

Copyright © 199 by HOLTEK SEMICONDUCTOR INC.

The informaionappearing in thisData Sheet$ believed to be acairate a the time of publication. Howeer, Holtek
assumes naesmnshility arising fromthe u® of the pedfications ascibed. The apficationsmentionecherin ae
usedsolely for the purpose of illustration and Holtek nakes no wrranty or representaion tha such apjications
will be suitablewithout further modfication, norecommendsthe use oits produds for application that my pressnt
a risk to hunan life due to nalfunction or othewise. Hitek regrves theight to dter its productswithout pior
notification. For the nost upto-date information, gease vig ourweb ste & http://iwww.holtek.@m.tw.
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