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7 M93C86, M93C76, MI3C66
/4

_ M33C56. M93C46, M93C06
16Kbit, 8Kbit, 4Kbit, 2Kbit, 1Kbit and 256bit (8-bit or 16-bit wide)
) MICROWIRE Serial Access EEPROM

FEATURES SUMMARY
= Industry S:andard MICROWIRE Bus Figure 1. Packages
m Sirgls Supp'y Volage:
- 4.5V 1055/ for MEAT=A
= 2.8V 10 5.5V fer MEIT 3N
- 8y iad IV for MEICTH3-R
m Dusl Drgarizatizn by Word i 2 cBEg SN

= Frogra~~ing Irsruzens thazpa a o
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M9I3C86. MO3CT6, MO3CH6. MI3C56. MIIC46, MI3IC06

SUMMARY DESCRIPTICON

Thass = €277 230y erasscle progra~—akle memo- Table 2. Memaory Size versus Organizaton
w {ZEFPCH. dsvicss ars accesssc 1 Sdp" 3 5e-
dal Dz 1az.z 00 ane Sanidl Daz Duioa 100 Mumber "“'“"'," “""b'.'r
asrg e MIZSOW RE ous oretass Device of Bits Dafyhm u’:l':nmrds
Figure 2. Logic Diagram M2CE2 | 16354 2048 1024
M23CTE a1e2 1024 512
MzACE2 4004 512 258
vCe M32C58 2043 256 128
I M23C42 1024 128 £4
Dt T 258 2 18
= “ia CAsgr
We2lxt ' s sccassed by 3 set of irstructens,
z— @d in Table 3, arg i mora detai ir
1 | ‘l‘*\\{;‘“ﬁ“‘ﬁ n Set for the M33Cx6
§ ¥3 k how ki S ok e

< ﬁ ‘\k xa from Memory | Byte or Wers
ARl MM iatoMemory | Byte er ers
21 [Soalye e

“\\\E Wrie Disable
\.A\w_ e o Word Biyte or Werz

2 & Memory

Werite A Nerory
it sarrs Dala

Tablz 1. Sigaal Names

[
-
h
o

i
e
i
f
=
hal

C Serz Zata nput
D2z from Memory {READ) instruction
Q Ser: Jawllpat yoofess of the first byte cr wora o ke
-3 a aress regisier. The data at
o Sars o gckea out senslly, The aa-
— . i atically incremanied atter
0=G rgET “ d f Crip Selsct lnput (Sl is

== xf can outpul 3 seguential
greldaia b “rf' or words. In tnis way, the
emary zan Lz ra® 35 a data s'rzam from e gt
b t:-.i-'- =its sngiinthe case of the MB3CaE), or

Va: Gro.mz
S v sl n:.-e ..udr-Irss countar automar "Jﬂ,‘

“he —en s o3y crf" iz '1“ Z
] et e S RS < ‘ hlgheu address is
sa e2%d oy F sizral 3 ...iﬁ

WEE T £ EWGR 3N w:':l £ TES T I rngra-"rn ngis: 'r-a-r'tall'_.r self-timed (zhe extzrnal
ma—crss a7 as show T Taga 2 clock n;ra 21 Zefa Clock (T ybn-mnpen or

e 1 = oycle) ard
%&* 10 the Write
=f o s 2 or '€ bits

2t asmaz rtc cna of the byte or word locanans of
ke WEZLa 3 LRartha s1an of the programm ng cy-
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M9I3C86, MO3ICT6. MIICEB6, MIIC56, M93C46. MO3CO06

¢e. 3 S.sy'Ready s gna s avaiane zn Zera Tne ZU (Don't Use) pin does no: contrbute 1o the
Data Outpuz ' Diwrer Chp Seleciinou: (50 doiv- rormal operanon of the device it s reserved for
an High us# by STVicroelecronics cunng tes: sequances,

Tae pin may be l#f unconneciad of may ke con-
recied o Yoz or Vae Direct connecion of Ol 1o
Vreis recommended for the lowes: stand-by pow-
&r consumption

An inteTal Fower-27 Zatd Protestias ~esman s
n the ME3Cx€ inh.biss the dewios when e supoly
s too low.”

Figure 3. DIP, SO and TSSOP Ceonnections

MEMORY QRGANIZATION

The M@3Cx8 memory is organized either as byles,
(x8) or as words (x18}). I Crganization Select
'CRS is l2f unconnected {or conneciad to Voo
‘e x18 organization is selected. when Organiza-
Seect «ORG)is connected to Ground [Vas)
grganization is selecisd. When the MIACxE
fod-oy mode. Organazation Selest (ORG)
: A t ether 10 Vss ar Voo fer minimum
ocH SohssivEton. Any vokage between Viz
n-' Spaee 0 Organzation Select |0RG!
24 g stand-by cument.

Nom C. :H:I—;ﬁ:.‘ O 250" paIu3OE 2
lo QErcFy pir-1

L = 0™t Jie \\\
__ & ATA PROTECTION

Figure 4. 50° Turned-50 Conneg

uguen and magvanient wrie

g p er-up, 3 Power-On Reset
= b8te all nterral programming gir-
el ™ %

MG d#vice n he Wrie Cisabe
DL 2 ;

ezl = Power-down. the device must
243 = ed ithat 1s, Thio Seesl Input (53
=) = . : n Lows until 1ve susply voltage
ot < ashes \ perating value Voo specified n

ETRLF I = ¢ 2l ane 1],
fmsfeaches 18 vaid lgvel the device is
&y esel fin 1ne Wrie Disable mode; ane
Ntk C R A D007 paTesoE IITECEIINE 30 Rhe 23 CRCOCE AN EXSCUAE INTOMING -

prat - ¥

hd o™ e 4

e T vites IV rargei the POR

BiEund 2V For the MS3Cxd-
M x3-R (2 rangai the FOR

_.;.*m,-c..-mw.
ﬂ‘lJEl’J“ﬂWlﬁWEl']ﬂ‘i
’Q‘Wqﬂﬂﬂ‘im UNINYIAY
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M93C86, MI3CT76, MA3CEH, MIIC56, MI3C 46, MIICO6

INSTRUCTIONS

The astruction sat of the VEITKI cevices can-
13ins seven nslrucions, as sarmanzedir “ase s
1o Taole 8 Each instrucion consiss of Lha foliaw-
ng pans, as shown in Fgure £ i

m Each instruction i1s precadza by a rising =dge on

® The acdrzss bits of the oyle or word thatis to be
azcessac. ~or the ME3C46, the addrass is
mads up of 8 bits for the x16 organizavon or 7
bits for the ¥8 organizaton (see Table 4). For
tha MO3CE8 and MR3ICEB, the addrass is made

Chip Se'ect Input (51 with Sarial Clock (Z) being
held Low.

B A stari bie, which is the firs: '1" read on Zenal
Data Input {D) during the nsing edge of Serial
Clock 1T

up of 8§ bits for the x18 organization or @ bits for
the x8 organization (see Table 5). For the
M33CT8 and MB3CHA, the address is made up
of 10 bits for the x16 organization or 11 bits for
the x5 organization (see Table 8).

m Twe op-cods bits reac on Serial Dats lnout 12
during the nsing edge of Senal Zlack 1)
(Sore rstrusters alsa use the frettwe bis o
the scdress t2 d=2fine ke ca-20co2:

The MB3ICx3 devicas ars fabricated n CMOS
ncmohgy and ara therefore able 1o run as slow
r--r im' npul signalsi or as fastas the max-
r;s sozcifiea in Table & to Table 22.

Table 4. Instruction Set for the MS3CJN

x16 Origination (ORG = 1)
Inswrus : Regiired
; Cescripti equ
tion o ‘*i"b-n‘ Addresst3 | Data mﬁ
== |ead Cata from _ 'l"" l \\
e A /nszm\\ [
ey Wre Dataw & D15-00 5
e | V)= 5 N\NG
EWEN | Sraseivritz Enszie VJ f M, LA e T g
SWDS | S-acarita Cizare ¥ 00 xxxx g
ERAZE | Eraza Byle or Yoro 1 ASAD ]
ERAL | Em3ze All Mamery i 100X il
i Wroe 2l Verrory - oy Y] >
WEAL | T S 21 XXXX | D150 5

wew L XeDinsZaerd
I kGIrEEE DAL 3 A3 313 ok
2 AQIE DI AL 00 A2 212 2l

ﬂ‘lJEl’J'VlEWlﬁWEﬂﬂ‘ﬁ
quﬁ\ﬂﬂﬁu UNIINYAY
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M93C86, MAICT6, MIZCEE, MI3C56, MO3C46, MA3CO06

Table 5. Iestruction S for the W93 5% and M33CE8

23 Origination |ORG = 0) x16 Origination (ORG = 1)
Inszrue - Start | Cp- Required
. Cescription &quir Required
lian l bit Code ﬁ-ddﬁ'?ﬁ-l: [iata Clock Mdl‘lﬁi"’ Data Clock
Cycles Cycles
= Je3a Cata fom .
RSAD A 1 ] AE-AD Q700 AT-AD Q15-00
wRTE |fyre DA v | o1 | asa0 |oroo| A7A0 |D1sDO| 27
= - . 1 16X 110X
EWEN | Ersse’Writs Enakle 1 o0 XX 12 HOUK 11
- - . . . - b - 00X
SWIS | Z3sedrita C z3se 1 wd XK 12 X0 11
SR&ZZ | Z31e Bvte o Weore 1 "1 25 12 AT-AD 1
SR [EEzz A Memery 7 ok ;Eﬁ n
Y WY oy 4 -
WAL [Nres demen : U o o |omea| 27
W -
- P T M e - R R
TOALMEEE DAY £ LH0IEIE L
Table 5, Instructian 3t for 1 RN g
) %16 Origination [ORG = 1)
Inszrus - P S 3 d R
. Cescription I equired
ton : d . . Address'?| Data Clock
. e Cycles
Sz3c Dsig fo i o
3Zan | F3F LFATET : : aaa0 | 21500
ey ) :
NEE :‘;‘ : ;ej:}:a = . = — AgA0 015-CD 28
IWEN [Z=zeci Ensze bt e 1| e 13
By =sie itz C 5308 xx 13
SRAZE [S-2ze By or svore » AD 13
== Se=ca A . =n D
ERA- |Ese Al Memcry ﬂ - s 1 XXX 13
. Virte &1 Yer-ory 2
WAL wis- sars Sa- ] LB ] 20
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M93C86, MO3CT6, MI3CE6, MI3C56, MI3C46. MO3CO6

Figure 5. READ. WRITE, EWEN, EWDS Sequences

RzAD 5 I
rer
- s] 11 AN . h";'
S
i i i. b |
a —-!—-—l' 1 E g—
| ek Jo ek ol d
-O-[ I--m-‘-—— DA.ThWT-—‘i
o2
cozs
RTE -3
CHECR :
STATUS :
3 :
T
'
& k'l
> 2ZAT Y
ERACE 5 ales) 3
VRIE d L‘* —
ENapE SSARE
3 : L Ploecafxn xz
"I I
i
-
o
o2
e Tl

Soit For T meaniis of AT X7 Snatz 2

Read . and Disable

The Seae Zata loem Memog TR T IO bie (EWEN) rsTaction g
outpuls sena data on Se _ UON Of #rase OF wiite nsiruc.
Wnar the irsiraztion is received ghe J9 @ner he TErase/VWre Disable (EWDS;
adorass are geccded, anc ke 435 fom the rams ruciion cisabi@s o YWhen ooweris first appliza,

he VEICxd irtializes itself so that erase and write
stions arl- disabled. After an Erase Write Sn-

ory is raasferred 1o an oulput s -t; $1E1. A CuT-
my O Bt s caiout hirst, fellewed by Dic By oF L
the 18.bi word. with 3 & 0E s been execuled, #ras-
Quiout daia shanges %&3 Jﬂﬂ Wm J rénfains &nabled until an Srasa:
edge of S=rial Clock W e ‘ruction s executed, or

za'ly irzremarts 192 int&gnal acoress ragslar ano urtil """‘C fal's below she power-on resel threshalg

SocKs oUt the rext by (or worct a5 lgng 35 % e -vot.'A;-e 'attc.t tha mer gryfcontents from ac-
Chip S2 ect w0 ossus the

SRR AT SRR
.ucn:l:n are a aruau weri frent Me~ory
‘ead. ‘RZAZ1 imsimdction 15 not affecied oy he Srase:

‘Wrire Srakle (EWEN) er Erasa"Nrie Disable
‘EWwDS1irsiustions
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M93C86, M93ICT76, MI3CE6, MI3CS56, MI3IC46, MI3COH

Figure . ERASE. ERAL Sequences

ERACE Z ’ J_
: CrECH o
x } STATJS
rrar
] 1A AL l
At J_ Ll
o
¢ : e
. i [
i iesom e sUSY ke READY
o2
CODE
zRacz
AL -
L1 =P il
sot ForTa mgasitgs ol A- 2t 5 o M s S p‘\\\ » -
Erase W /gp It ey, g completon of the Iq;:t:ilcl can be
“he E-ase Byte or Wvord :SRASSE -5 ! <=k - herng the ReagySusy line. as
€ itz 27102 addrassec ~emoy by g o Moacs ,'.‘ a4 R B cocumant,
1 Onze tha adoress bas oeen Sorglly . d=c o 12 Bycle has baen slared, i is inter-
e ‘alirg edge o' e Chp Selec: ol S spafte - ralily & axtarnal clock signal on Sarial
e sef-mac Erss2 zyc e The semag@lcon o ' iay b siopped or l=ft running after the
syzle car be cetectad By ~eonierag e .’f__, WWrite cycle). The cycle is avtomanically
Susy ln2, 35 CesCrinEc 2T Fage 4. d oy an Erase cycle. so 4 is unnecessary

Write f,’-j'F'J,L - * an ednolich erase insrucion before 2
Bl i o __,f"“ mong (WRITE) instructon.

Fortme Wrre Satats hlercry W3 J
5 or 18 aatd s falow he SPetodeanaSaantss R
5its. Thess farm ime aye or iR ¥ 2 r§ (ERAL) instruction erases
w2l A5tk the otner by S0 LA mamory Dis are 38110 1L
samplec or the nsirg edgs of Sadal <oty ¥ =i ths ” rugtion requires that a dum-
A=ar1ne 3l 935 ot =35 Deer BEnt0 €d, Mhe Chi Ty adf‘“ o2& piQsided The Erass cycle is con-
s*;ec: -.'cu:'-'.".'- mMusi o fAken Law, 2fpra pha naat guciec - the same way as e Erﬂ“ NsIrustion

g e " ME i - (ERBEE) Thes compiation of the cycle can be de-

R R N Y
RIAINTUNRINIAY
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M93C86, MI93C76, MO3CE6, MIIC56. MI3C46, MI3C06

Figure 7. WRAL Sequence

CRITE 5 |
oo ; CHECK
o TrIT [ Fr ™= r I T rrrr SThm
o] Hun 1|¥%n x3|on oo
L 1Ll IR TN T N A T N i
I : | . :
P ' #] 1
a 83 : ] D !
% H :L_ :
- e AORHe——— DATAIN — nﬂr-L-m'r ,
o9
=2
e
ot FxroTamEathss o Kt 3t D pedse 232 Talk - T
Writs All , farmavan becoras avauable; 1= this

! ! ./ #’ 3Cx8 ignores any data on the ous.
2 gycie is comoeted. and Zhip Se-
_anven Higk, the Ready sigral
shat tne MEIC=3 is ready to re-
guon. Senal Data Dutown ‘G
unﬂ thae Chio Selaes Input (3
a3 new start bitis decud-c

Asg with the Zraza &) YVaewory [ERA-N
the format of Tme e All Memory witess,
PWRAL: fsirazlion teQUIras INE e
dress 02 prov 420, As win the Wris Diaeg

ary (W=IT=}instructan, the fo '
Yemeosy witk sams Data WRAL
juires tkat an 3-biz aata byts, o
og prowded. Tos value is wniiag
dresses of the memoy cevize g

the cycle can be datsciad By g . NI FERATION

PUENC ) and Senal Data Inous (D7
fea (Cgether, through a currert lim-
m a comron, single-wire cata
ans TLs: be taken whan cper-
iy 0 ohis way mostly 1o prevent a
a1 from flowing when the 1as: 2g-
slZshes with tha “rer data ot on Se-
Mout Q). Pleass s22 the aopl cation
t for detals,

Ready Busy ire. as dzzorosd rod ' '.\ \

READY/BUSY STATUS
While the Write o- Erase oycle 5 .0
WRITE ZRASE, WRAL o =RAL

Susy signa (2=0115 retarnad wrarss

I
iF |

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ‘E
QW’]Nﬂ‘iﬂJﬂJMTJVIEHGEI
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Figure 8. Write Sequence with One Clock Glitch

s ] _ il

=
|

"
"
"
"
E
T

*
¥

° BERE : 5 :
Ar IM- anz
START T e Gt =0
: : T SREZSAMDDATA _ !
: > \ If / i fr-cro 5 onz T
/ Fids
CLOCK PULSE COUNTER = ~ instruction is abored. and the
In a neisy anvirorment, tha n . mory are not magifed.

cawen on Sernal Ciock (Cimay £
number delivared by the maser,
ler), This can lead to 3 nvsall .
ton of one o more bits 135 snow
may l2ad to the wridng cf 2rro
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M93C86, MI3CT76. MI3CE6, MIIC56, MI3C46, MI3C06

MAXIMUM RATING

Srressing e devise asove the rating 1sted ir the
Apsoute Maxinrum Satings’ 1akle may <adss per-
marent da~agse 1o the devce. Tasss zre siress
ratngs anly and cperatior of e cavice atthese or
any other condiions adove those indicated i the
Operatng s2cticns of this specifizaton is not im-

Table 7. Absolute Maximum Ratings

plied. Expesure to Absolute Mazimum Raung cor-
ditens for sst2ndeg pericds may affec: device
refiability. Pefer also to the STMicroslagircrics
SJRE Frogram and other relevan: gquality decu-
ments.

it
Wis, npJirangs

Y=z | S.pply Votags

Yesr | S scvostanz Cischarge V8

Nete ot Comzlart Al s ECCRAZ LR T
I M longeT En T BECinIE
2 Nl edieang 25000 1 mors DaEn

CJESEC DN JESS2I-AT 1A 10

NV s
Cutpuirangs (S = Ven ar D1 o . u ! / / // =045 Vee=0.5 v

Symbol Parameter Min Max. Unit
Tars | Swrage Temparature ] 150 '\
FDIP 2602
Tuian | Lead Temperature aunng Solderrg ! 0 2603 e

260

Vool ']

8.5 v
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M33C86. M93C76. MI3C66, MI3C56, MO3C46, MI3CO6

CC AND AC PARAMETERS

Ths secian sLumTarizas the operating ana maa-
sdaremant candi ans, ard the OC sro AL charac-
w=rstss of he device The paravsers nire 0C

~enl Co-citons summarnzeg in e reeyvant
wables. Zesigners shoule check that the operating
LoCii2ns i1 neir circuit rmatch the measurement

and AL Craracizristic tables that ‘olow ars de-
rived from tasls performsd under the Measure-

conciicns wren relying on the gqueoted paramre-
ErS

Table 8. Operating Conditions [M33Cx6)

Symbol Parameter Min. Max. Unit
Vee Supgry Voinage 45 55 v
_ Ambient Cperating Temperature rangs 9} -0 85 *C
& Arbient Creratng Tergeratute range 7! =0 105 'C
Arrplent Tzaratrg Tempemtire jrang 40 125 *C
Table 5. Opszrating Condifions (M33C x5\
Symbel Parar . Max. Unit
Yoo Supoy Voiage - 1 P—— 55 ¥
R i 2 T S
e T el / M W N I
Arblent Szarating Teg ﬁ / /'ﬁ !\\N}Iﬁ& 125 e
Table 10, Opszrating Conditions ﬂ/é ‘\m
Symbol Puzgeall | IR, | M Unit
e [owvae A ) 2l INRN e |
: g5 *C

" Arpient Czarateg Temzgg I ’Zﬁﬁ v
R ‘\.
e “.-:'T

i

|
L
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M93C86. M93CT76, MI3CE6. MI3C56. MI3C46, MI3CO6

Table 11. AC Measurement Conditions (M33CxE)

Symbol Parameter Min. Max. Unit
C. Loaz Capacia~ce 1C0 pF
) I=gut R 52 and Fall Tnes L] ns
Irgut Puise Voltages D4Vi24V v
Irput Tmng Reference Votages 10Vand 20V v
Output Tirng Reference Yotages D8Vand 20V v
Mol . Cupw: H-Z 15 celned 38 T point where 3323 oul 1§ NS longer ddven. ,
Table 12. AC Measurement Conditions (M33Cx6-W and M3%3Cx6-R)
Symbol Paramater Min. l_ Max. Unit
c. Lzaz C3pacia~ze \l " , 1 oF
=zutR ss and Fall T mes "“\W | 0 ns
I=zut Pulse Yolages w 0.2Ves 100 SVes )
~2ot T 3 Refere- g s h 0aVee b0 0. 7Vee v
a7 7/ S S T
B2l 0 DIt R IETIED S8 TR ICIN A0 . R\Y\
Figurt 9. AC Testing Input Quipu \
S ’ ‘\ !
1
i
i ;
i
Unit
cF
cF

NOW ZATDSI Orly, 03 120% R M T,=I5"0 il Jfracdeniy I 1 M
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M93C86. MO3CT76. MOICE66, MIIC56, MI3C46, MO3C06

Table 14, DC Characteristics (M33Cxg, temperature range &)

Symbal Parameter Test Condition Min. Max. Unit
u |7put Leasage Carrent OV sWgEWes 35 A
he | Dutput Leakage Current OV eVourEVer, Qin HI-Z 225 pA
1':‘:5: =5Y 5 =V f= 1 MHz, Current
. . Procuct ' 15 mA
Supply Cumrent
Voo =3 2=V, 7= 2MHZ New > mA
Procuct =
Vee =3V 5=V C=Vyp
Q36 =%z er Voo, Suwen: Preduct = WA
It Supply Current [Stand-by) —
=roduct : 15 HA
Y I=put Low "woitage =145 0E W
Wi I=put b ign Yehage 2 Ves + 1 W

LT Dwtplt Low Veltaze o4 W

1T Dutput =izh Yoltage /m \\ "\\K"ﬁ-:"'*-. 24 v

Mo v CLresl MU LRt 1ty =
s L ke produtl JerttBC v STOCess e ' -

Table 15. DT Characteristics (M3

Symbal Parameter l'lr F Q‘N\\_ Min. Max. Unit
o |1mputLeswage Corent ‘ F F7 =N 225 | pa
he Zuteut Leawage Curre ’mﬁ&; “\\ \ =25 [T
' : . ’ 15 A
ben Supply Cumant ‘
2 ma
=2 P
o | EuRply Samrant o
£ £ [T
I=z.t Lew Woitsgs E -0k o0& W
Wi I=put kign "J:IE!;E "3 oh Yoo = R 10%: 2 Yoo+ 1
Yoy, Sutout .cxﬂxm : ‘ 04
Vi DuTpUE =ign v “Age ] v

L Sareml sreau s et M by 2iEs OertSatice *“‘ =L o/

“‘*Wﬂmﬂwumwmaﬂ




M93C86, MI3CT76, MI3CH6, MI3C56. MI3C46, MI3C06

Table 16. DC Characteristics (M33Cx&-W, temperature range §)

LA ll?u . 04

Symbol Parameter Test Condition Min. Max. | Unit
b m: Leak ige Cument o £".I"w =4 "f.;:_ =25 HA
ho | Output Leakage Cument 0% 2 V3L £ Vzz. Q in HeZ =25 | pA
Wee =8V 5 =V =1 MHz, Current
= Prosuet ! 15 | mA
Wee = 2.5, 5 = Vi, = 1 MHz, Cumrent
1 1 mA
e | Supely Cument (CMOS Procuct
) Yeor =5V S= V. f=2 MHZ New
% 2 mA
Proguct =
Ve =254 w F =2 NHz New
- ™A
f i 1:
ke Suppiy Cument :Stand-by. e
W npus Law Vgtage iC. C T W/ﬂ E \\\\\\ =0 4K 0.2V=c ¥,
Y npus High Yotage G, €. 2 WI/ ‘ ‘\\\“\\ T 07wee | Vemot | &
W

W Cutput Lo Viotags Q)
R 7 7§ S AN

TR e =

Vi cutput Hig~ Yohage <2 —
N ,llﬂrﬁ& - a.\w\w

Se ot CLmRrtorsodol oerites by Procels deqlica
z r 2y prodicl Aemmoies 3y Srocess e

Y
J

ﬂUEl’JVlEWIﬁWEI']ﬂ‘i
’QW?Mﬂ‘iﬁUNWTAﬂMﬁH
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M93C86, MI3C76, MI3C66, MI3C56, MO3IC46, MI3COB

Table 17. DC Characteristics (M33Cx6-W, temperature range 7 or 3)

Symbaol Parameter Test Condition Min, ' Max. ' | Unit
. np.t Leakage Cument MV EViys Yoz =25 A
ho | SuputLeakage Cument OV S Vour s Vg, Qin H-Z 225 | pA
) Supply Cumrent (CMOS Ve =SV S=Viy 1=2MHz . A
e Irputs)
Vee =28 5=V, f=2 MHz 1 mA
Veg =25 5=V3a C=Vaa
Iz Supply Cumrent {Stand-by) ORG = V33 o Vo 5 A
¥y Inpus Low Yetage iD. C. %) DA% C2Vee v
Vi input High Viotage i, C, 5) 07 WVse | Voo + 1 v
2. 1mA D4 v
Yo = oipul Lows Yotage Q)
o2 v
tc S8y 2.4 V
Yem Sotput Hig= Vollage i) o
4 § s == 35V V=02 v

Mot . Mew producl slernfiEe oy Erocess

Table 18. DZ Characteristics (M2 -

Symbol Parameter 5 2 Min. ! Max.' | Unit
u nEwt Leakage Cument e N =25 [T

I Zipul Leakage Cumd ‘ = i =25 pA

-l ) - =
S _Fply Cumsnt 10MO3 Vg * - - ™A
L8 - 9 E

I=p.t8) et N : -

Iy.- ELpply Cument 1Sand by o * - 2 He
W nE.t Low Ve sage (C.C 3! — 3 : —neE 02V, v
Y nEYT High Yotage iR T, S b ) 02 Was | Yoo+ 1 v

L
e, S Iput Lows o tag X 02 v
Wi Sipul Hg Woltag B Voe=1.2 Y
NoI ot TR EUOLLT § aresr tev2kpT o TOE VoLl r2es €5 oMce

AULINENTNEINS
AN TUNM NN Y
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Table 19. AC Characteristics (M33CxE, temperature rangs 6. 7 or 3)

Test conditions specified in Table 11 and Table 8
Symbel | Al Farameter Min? | Max® | Min* | Max* Unit
e~ fax | Cleck Frez.anzy ' ocC 1 DC 2 Mz
tzocw Chip Se.zct Low w0 Clock =igh 2580 a0 ns
T 5cke vieacss vasces e 50 ns
forad e Chg Se &t Set-up tme 100
MB3CTH. MO3TEE - >0 ns
st tes | She Se astLow o o5 2 3e 22t <igh 250 200 ne
tzac. tae | Clock Figh Time 258 200 ns
toiem tare Slzck Lew Tre P 200 ns
e zz | Datan Set-.p Tire 50 ns
teeox o |DEainFos Tire > 50 ne
toioe Tzaz | Sleck Geip T 50 ns
tz.:. tzz- | SheoSe stkgld o e ns
P TN L Thz Sa 2z =s - 200 ns
- ics Che Se st "2 e 120 ns
[N 3z De 3772 DUpul 4 . N 200 ns
T =a D 57 1 DT Y e 250 ns
hy tap | Srazeririte Sy Fhiad 5 rg
NEE O L, Tt n ' s
Sl ot Tl o St o WL T T e e | At i W22 SRR L2 IMelrpson Cpckes.
T CLPEST 30T Icertted v Soresalt o i1 '
a2 e Producl et BRI oy Sridess ek a] —
Lot
IIINY,

AULINENTNYINS
IR TUAMINYAE
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M93C86, MO3CT6, MI3CEG, MI3C56, MO3C46, MA3CO6

Table 20. AC Characteristics [MI33Cx6-W, temperature range &)

Test conditions specified in Table 12 and Table &
Symbol | ARt Farameter Min? | Max?® | Mint* | Maxt Unit
= fap | Chook Frez.ency ' oC 1 D2, 2 Wkz
tozw Chp Sesct Low o Clack =igh 280 50 ns
13z tzzz | Che Sesct Set-up Tme 100 50 ns
- ez | Che Sesctlow o Cho Sesct High 1000 200 ns
tome] taw= | Clock kigh Time 380 200 ns |
b=y o’ tame Zhesk Lew Time e 200 ns
= =3 | DatainSet-.pTire 103 50 ns
oo o= Jazan ke Tire Ay 50 ns
tapz- trez | Clazk Setup Time ! v 50 ns
taz. 1z:=  jThoSesctioldl o ne
ez Lz ShrSeaztn = ’ 5 ; 200 ns
e 2z tr |ChzSesctLawe : b AN 100 ns
Lowz. s Je 3y Dudpu . ; J N 200 ns
T=2y =g D 3y T oy ¥3 ' - ) N 200 ns
B Lo | Srazaifiritz Cglle e 5 Mg
e : E:E:;ﬂ:-_éf:;;; :: Fagl e v:ra.‘.- " o i 380ME & Islricn o0 CyclEs.
B o -l L el T iy 55 I e T C i n 2 -
Iobesd produgl gerURs v Srocea®tenlie s ez ‘:-
J -
iag
N,
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ARIANTAUNIINGAE

38



M93C86, MO3CT6, MI3CH6. MIZC56. MI3C46, MI3CO6

Table 21. AC Characteristics (M33CxE-W, temperature range 7 or 3)

Test conditions specified in Table 12 and Table 9

Symbaol Al Farameter Min ? Max.? Unit

i x| Cleck Fres.angy ' C.C. 2 MHz
- Chio Select Lew 1o Cock =igh 50 ns
ta—cw tcza Chp Select Set-up Tme 50 ne
tsLaw’ tg Cho Select Lew 10 Crp Se =2t =igh 200 ne
tone. (ET Clezk Hgh Tire 200 e
tmpma el Clezk Low T=e . k] ns
= R t=ie Jatan Set-.o T e 50 ne
bomzx ™ Data nHz oz Tirz L) ns
L= 2z Zlock Setup L) ns
- 2. =h & Gea L i=sl e ) ne
tez =, T — rmm\ 200 ns
toicz oF <h £ Selsz fa’fj/i m\\\\&\ 100 ne
N NN ETEE 7/ 5 NN, S I
N M B/ / RE Y\ AN R
by, e B R illp ‘\ \\‘\\’ E rs

I 4 \\\\.\

R I TR | TS
2. Gz S2ec rput S mast 2% DO

2 g e nERIClion Syces.
T hed producl osrtel ov Frizess : : 212 ju,_.

'w
iF |

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ‘E

QW’]Nﬂ‘iﬂJﬂJMTWIEHGEI
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Table 22. AC Characteristics (M33Cx&-R)
Test conditions specified in Table 12 and Table 10

Symbel Al Parameter Min Max? Unit

i fa Cleck Free.ency ’ oo 1 MHz
is.oH Chp Select Low 1o Clock =igh 250 ns
ta-cw tcza Chp Select S2tup Tme 50 ns
touow™ g Chp Select Lew 1o Cnp Se 2<t High 250 -
tewe tare Cleck Hagh Time 250 ns
T e Clezk Low Time 250 n
e tzis Dama In Set-.p Tire 100 ns
ooy tzie | DamalnHoc Tirs ' 100 ns
TiLz- LT Sheck Set-op g M 120 ns
..... - heo Sels; q s
Liez oF The Selsg ;ﬁf a k\h\\\ -..q__ 00 e

ean | [Jemmi f/ﬂ i I\\\\\ o -
s | [desiad®i i/f o, 47 AR\ N ‘o -

R T G5 e N B
NOR O e it ‘? ' \\:\

2. COig S21C Irout -'S:n'.;.tl te oroug o o e INEIruChon CyCizs.
3. FIS £ICLEL § UNCRM J6VRI0pMED ¥ : N s oree

g P
e
(T

4

\7
ﬂ J

ﬂ‘lJEl’J‘VIEWIﬁWEI'm‘i
ammnim AN Y
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Figure 10. Synchronous Timing (Start and Op-Code Input)

= / .L' ﬁ:s'-'__\ }::Jm.l \

WLSH

R |
po—t—at Cr

5 ] barwrmmxwm’nj

pe— START —spe— QP CCOE INPUT
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1. General

1.1. Disclaimer )
THIS DOCUMENT IS PROVIDED TO THE USER "AS IS". Etc.etc.

All information in this document is to the best of my

The 8051 PL/M51 software is used in applications using 2*16, 2‘21] 4*20 and 2*40 LC-
Displays.

The PIC ASM software is used in applications using 2*20, 4*20 and 2*40 LC-Displays.
So there should be no risk, but there's still Murphy.

2. HD44780-based LCD modul

Data from HITACHI LIQUID BER @Uﬂf and OPTREX DOT
MATRIX LCD Mouuwdataw
2.1. Pin assignment / _ o
The pin assignment shown in 7; 2 jngustry s or character LCD-modules
with a maximum of 80 cha ‘ “‘

The pin assignment shown in T3

ard for character LCD-modules
with more than B0 charact N

To be sure always check the gian
To locate pin 1 on a module €he

Table 2.1., Pin assignglengfor < =30 ¢h

nu::Lr Symbol Level I/O 4 “."‘:E

1 Vss = S *ﬂﬂ” = {f,

2 Ve 3 o

3 Vee s 7

4 RS e

5 R/W Write to LCD %91

e ﬁum% wmﬂ'a'

7 1 1/O Data hus%neu (LSB)

: ?{W’mmﬁmmwma d
1 1/0 Data bus line 3

11 0/1 I/O Data bus line 4
12 bBS 0/1 I/O Data busline 5
13 DB6 0/1 IO Data busline &
14 DB7 0/1 1/O Data bus line 7 (MSB)

43



Table 2.2., Pin assignment for > 80 character displays
Pin

numhers"'“'”' Level I/O Function
_ 1 "~ DB? 0/1  I/O Data bus line 7 (MSB) _

b 2 _naq _;' 0/1 1/0 Data bus line 6
3 DB5 | nn 1;0 Data bus line5
' DB4 | 0/1 1/O Databuslined

DB3 | 01 1/0 Data bus line 3

DB1 0/1 1/O Data bus line

4

5

6 DB2  0/1 1/O Databusline2
7

8

DBO 0/t 1/O Data buslindf (¥
9 El 1,1->0 1 Enablesignalrowd’s

10 RfW 0/1

12 Vee

13 Vss

14 Vee

15 E2 1,10 1
16 n.c.

ﬂ'lJEl’JVIEWIﬁWEI’]ﬂ’i
’Qﬁﬂﬁﬂﬂ‘iﬁuuﬁﬂﬂmﬁﬂ



2.2. Instruction set

Table 2.3. HD44760 instruction set
Code
HE Tuw ﬁ:_n? Tnna [nns _nu nn: nnz  |DB1 | D

i | l | | ) ! | and returns
|

Clardispay 0 ©0 [0 0 [0 [0 |0 0 |0 y (cursor to the
1 |

Instruction }Dmipﬂnn

|position
Returns
cursor to
‘home
(address 0).
‘Also returns
* .‘disp&a',r being
shifted to the
‘original
‘position.
DDRAM
‘contents
remains
‘unchanged.

Sets cursor
move
direction
/o),
specifies to
shift the

S display (S).
These
operations
are
performed
during data

ﬂ‘lJEl’J‘VIH‘VIﬁW U H e ovor

of all display

a...,mwammnsmumfmmaﬂiﬁﬁ;

control

Cursor home 0 0

Entry modeset 0 0

_pﬂr:iltll:ln
character (B).
Sets cursor-
I move or
Cursor/display | % . (display-shift
o 0o 0 0o 0 0 1 S/C RAL (S/0), shift
direction
R

45

Clears display

home IR
(address 0).

-EK;DI.IHI:II'-I
time**

1.64m5

1.64mS

40us

40us

40us



Instruction

Function set

Set CGRAM
address

Set DDRAM
address

Read busy-flag
and address
counter

or DDRAM

Fead from
CGRAM ar
DDRAM

Table 2.3, HD44780 instruction set
Code
RS R/W DB7 DB6 DB5S DB4 DB3 DB2Z DB1 DBO

Z

M St ress

ﬂUEI’JVIWﬁWEﬂﬂ’i

1 write data

1 1 read data

46

Sets interface

data length
'i(DL}’ number
‘of display line
(N) and
character
font(F).

Sets the
CGRAM
address.
CGRAM data
is sent and
received after
this setting.

Sets the
DDRAM
address.
DDRAM data
is sent and
received after
this setting.

Reads Busy-
flag (BF)
indicating
internal
operation is
being
performed
and reads
CGRAM or
DDRAM
address
counter
contents
(depending

QWWMﬂ‘iﬁUNWW’mH’]ﬂHZ&ﬁSﬁ?

Write to CGRAM

Writes data
to CGRAM or
DDRAM.

Reads data
from CGRAM
or DDRAM,

40us

40usS

40usS

ous

40us

40us



Remarks:
- DDRAM = Display Data RAM,
- CGRAM = Character Generator RAM.
E DDRAH address corresponds to cursor position.
= Don't care,
- o Basedun Foee = 250kHz.
Table 2.4. Bit names

n:;':e Setting / Status
I/D 0 = Decrement cursor positlon 1 = Increment cursor pnsil:lnn
S 0= Nodisplay shift 1 = Display shift I
D 0 = Display off 1 = Display on -

C 0 = Cursor off

B 0 = Cursor blink off
S/C 0 = Move cursor
R/L 0 = Shift left

DL 0 = 4-bit interface

N ©0=1/8or1/11 Duty

F 0= 5x7 dots
BF 0 = Can accept instry

2.3. Visible DDRAM add
2.3.1. 1-line displays

Shown after reset (with N=0).

Q0102034 050507 2200 10 ) 0 FT3 B39 ~Characier potitun (dec]
10040 1102103(04}05]06{0 710340 2I0AI0 AR FE PR (6 FE AT ST T -J_ﬂ*EEIIEi]fIEI]EEEEJ + Bowd DORAM sddress be]
g X
TEHEEE DURAR 2
| i i}

Displa?size

Charar.:term ons DRAM addresses
o ummm:mmm
1*16 (3
1*20 00..19 ©x00..0x13 =
*
s wamﬂimgmﬂmma ]
1*40 00..39 0x00..0x27
[1] Peter Bozzay:

Found DDRAM addresses 0x00..0x07 + 0x40..0x47 to be functional for a 1*16 display size.
Make/model: not mentioned [ SC1601A5*B.

[2] Hendrik Abma:

Found DDRAM addresses 0x00..0x07 + 0x40..0x47 to be functional for a 1*16 display size.
Make/model: Samtron / KP-03.

[3] Luigi Candurro:
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Found DDRAM addresses 0x00..0x07 + 0x40,.0x47 to be functional for a 1*16 display size.
Make/model: Crystal Clear Technology / CMC116-01.

[4] Thierry Giorgetti:

Found DDRAM addresses 0x00..0x07 + 0x40..0x47 to be functional for a 1*16 display size.
Make/model: Xiamen Ocular / GDM1601c (Local copy available as zipped file, approx 278kB).

2.3.2. 2-line displays

Shown after reset (with N—l]

: 3839 v Character postion (dec)
f__ﬁd]rﬂu m SI26127| + Rowl DORAM addruss )
ESJE"FZ]:ET [67] # Row! DORAM address (]

Display size i
Character posi

2*16 00..15
2*20 00..19
2%24 00..23
2¥32 00..31
2*40 00..39

[1] Author: \ _
According to their datasheets QPRAM : = B0..0x OXED..0xCF are used.

Make/model: Mitsutech / EW163GOYMY {l6cai copiavailable as zipped file, approx 86KB).

2.3.3. 4-line displays

Shown after reset (wlth N Q—— 4|
Q0 01020304 05 Character position (dec.)
000 1]02[03]04]05 05 DIV 1 2] 18] « RowO DDRAM address (hex)
a0[41|42(23(34(a5(46 . 4F [5O[S 1]52(83| + Rew?! DDRAM address (hax)
14[15[16]17]18[19] 1Al 23|24]25126/27] « Row2 DDRAM address (hex)
54]55[56[57[58[59[54A]¢ 2 60[6 Lfﬁﬂﬁ@ﬂ. + Row3 DDRAM address (hex)
. A

|
caTa

3-line LaD

Display Vislhle

-9 W‘T“ﬁ'ﬂ‘ﬁ'ﬁ QATInITAY

4*16 0x54..0x63 [1] [2]

= F4 14..0x27
4*20 00..19 $23 g:g + 0x40..0x53 + 0x14..0x27 +

=t
(00..39) on 1% controller 4,06 6,97 + 0x40..0x67) on 1% controller and

. ?S.E 39) on 2™ controller (0x00..0x27 + 0x40..0x67) on 2™ controller

[1] Rick Mann:
Found DDRAM addresses 0x00..0x0F + 0x40..0x4F + 0x10..0x1F + 0x50..0x5F to be
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functional for a 4*16 display size.

Make/model: Optrex / DMC16433.

Author:

This matches with the information mentioned in Dmcman _full. pdf paragraph 1.7.6.4. Local
copy available as zipped file, approx 176kB.

[2] Tushar Rane:

Found DDRAM addresses 0x00..0x0F + 0x40..0x4F + 0x10..0x1F + 0x50..0x5F to be
functional for a 4*16 display size.

Make/model: not mentioned / not mentioned.

2.4, Interfacing

2.4.1. 8-bit interface
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Example of data transfer using a 4-bit interface.
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