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ABSTRACT

This thesis presents the characteristics of smartcard and design of the simulate security
system with storing records of student’s ID . This system consists of the smartcard read and write
and the interface between smartcard and computer. Visual Basic Language is employed for R/W
controller to retain the student’s 1D in smartcard and other records such as the enter time and exit
time are kept in the database. When smartcard is used, data in smartcard are read and compared

with those in the database and the enter time and exit time are also recorded in the database.
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ISO 7816-1 J

Refers to 7810 which governs the physical dimensions of an
1D card:

Smart Cards are |ID-1type cards :
Width * 856 mm x Height ~53 98 mm x Thickness ' 0 76 mm
3.370in 2.125in 0301In

NEE

refers also to 10373 regarding Test Methods
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Fufania uaz dmdszneudquumiazdeaiinnunumuy liidomelumslyaudnany
a 1 a A a <]
fihdodluifansdomeniiannusenavna 1.5 N ¥89U0amanviia 1.5 1.4

4. maNudunIuN Inih
' qul g 1 1 [l ' J 4 1 1
AT ainuaezgninsEningadan 2 g desliinnnd 0.5 Toviu desinssuaniiem
920g 11929 5 [LA-300 mA

' <
5. @uuuiman

a 1A A a 3 1 I
‘IfWUUﬂ'lgﬂ‘l]giﬁﬂﬂvlulﬁﬂﬂWU‘mﬂﬂ;ju‘l]'lﬂﬁu']NLLiJLﬂaﬂﬁJU']ﬂ 79500 A.tr/m



6. e Idana
o Ca P=) [ '
fﬂiﬂ%3’,(53]}@Q%JLﬂﬂﬂ’NNL’dUVHUMﬂﬂTS dischargc HIIAUUUIA 1500 V U89 C YU 100 pF WU
Jd
R 1500 lovw

Y J
7. M390 1AgIgAYDINIIA

Y

319 2.2 LAAIANHULNTIOVDIVAT

Y 4
- AUEIVDINGA
v
#11N1599 £= 2 cm 31U 30 ATV WIN
9 21’ J
- AUFUVDINGA
v
11A1590 £=1 cm 911198 30 ASYUIN

Jd 9 9 9 1 s Y (=1 9 %
Msavzandldaiuldosnsfuazdes lTseas17 19191ANN98 1000

| < ISO 7816-2 E

Govems the dimension and location of
the chip contacts

Only one location accepted by ISO since 1/1/93.
Chip can still be on the front or the back or the
card.
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517 2.4 uamsywinvesiduran1INIATIN ISO 7816

2. AWHUIVDI

|
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1
|
[
l
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Ay

C1 C5
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C7
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w
‘
N

AFNOR position ISO 7816 position

51/ 2.5 uEAsiIMLUBINIAINIATF ISO 7816

y ~ 1 3
3. %@%awmaguuﬂwmmm

Cl:VCC=5V C5:Gnd
C2 : Reset C6 : Vpp
C3: Clock C7:1/0

C4 :RFU C8 : RFU

o 1 P=| d' Y o J ' d Ao
AL UY AFNOR %Zi\lﬂ')'llllﬂﬂ')%}@@ Llﬁgﬁnﬂiﬂclclfﬂ‘Uﬂ’liﬂllﬂﬂltﬂlﬁaﬂwu@ﬂqg‘l}g{?ﬂ
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1M1 ISO 7816 - 3

1. dnpagdaanaluih

o o oy 1 o
1O : input 130 output d1niudeyauuveynsy Nazdng 1€ nelumia

VPP : programming voltage input ( Lﬁaﬂi‘ﬁﬂﬂm;ﬂ )

GND :

CLK :

Ground

v a o o J
Foyanauitn wie dyananat (Simuams 19 lasnsa)

RST :
i
VCC : Power supply input
AUHUIYANYDIAIYD
Vih s ugeanIu input izﬁ‘uq 4 (High level input voltage)
Vil MICRIA RN input izﬁﬂﬁh (Low level input voltage)
Vce - usanu I nuvae e (Power supply voltage at VCC)
Vpp IR "Mﬁ‘lﬁﬂmﬂm (Programming voltage at VPP)
Voh :usaaul output szﬁ‘uqa (High level output voltage)
Vol - ugean v output 5$ﬁUG§1 (Low level output voltage)
Tr : nm«ﬁaqm?jﬁu (Rise time between 10% and 90% of signal amplitude)
ik - 198197399184 (Fall time between 90% and 10% of signal amplitude)
lih : NIZUE input izﬁ‘uqa (High level input current)
Iil : NIZUE input izﬁ'ﬂ@%W (Low level input current)
e :nIzuaiAnInUMaIsie (Supply current at VCC)
Ipp : ﬂi$Llﬁﬁ1°1’fnluﬂTEIﬂSLLﬂSN(Programming current at VPP)
Ioh : NS output sxﬁuq 4 (High level output current)
Tol : NFLE input isﬁﬂéﬁ (low level output current)

9

9 @ a o 9 d'cs 1
mnsnlddanasannngunsel interface w30l9993AUANMITIHANTDYNY
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1/0
3 5 At v . a 5w & ] A g
wihdudatiannso i inpu 3o ouput dmFvuanldeudeya uazaesaraiugiiiy
T1ddwmsu 1o
A " 9 4 J ' & A 9
- mark Y159 high state ( state Z ) mmsmazqﬂmm interface agiu reception mode UIDN
( state Z)gnsnua laoAandsdoya
A Y g e ° v v 9y
- space Y150 low state ( state A ) mtﬂuﬁmazuﬂzgﬂﬂwwuﬂiﬂﬂmﬁwam
y o J ' [ I 4 @
Wedyanmuosmisauaz 10 oglulnua reception mode daygasaziu state Z uaziliodyyin
o N T . , .4 "
vaetaaes lumilounufvzily transmit mode Tae liauloaniuzaoe logic Iuilv 0 ¥30 1 uaz

J o o [ ]
Asauay interface 32434 transmit mode w%’auﬂu“lu"lﬁ

19797 2.1 Audnyazdyynves yonelamsUfianulng

Symbol Condition Minimum Maximum Unit
[ih max = +/- 500 LA 2 VCC v
(1) Vih
lih max = +/- 500 [LA QNI VCC (3) Vv
Vil [il max = 1 mA 0 0.8 A%
(2) Voh | Iol max = +/- 100 [LA 2.4 vece \Y
Tol max = +/- 20LA 3.8 VCC v
Vol Iol max = ImA 0 0.4 v
trtf Cin=30pF Cout= 30 1 us
pF
VPP

lunsFunsoaudoyadoslfussdntlonliiumhdudadas VPP finesraiuzio idl
3 o LA [~ o o a .
state LA active state INADIADIUSYNNIUUAATUATIN Qﬂﬂim interface wiludninldine idle

state LAULAT DLADINT active state



13197 2.2 audnvazdyanaves VPP neldmsdiaanulag

Symbol Conditions Minimum Maximum Unit

Vpp Idle State 0.95*Vcc 1.05*Vcc A%

Ipp (programming non 20 mA
active)

Vpp Active state 0.975 1.025*P \Y%

Ipp (programming the [ mA
active)

< 1 Ao 4 ' : ¢ 4 1% ~
P uaz T Huaifmualin card uanzluRise time ¥30 fall time : g4gA 200 Hs 8ATIMNI1/a0Y
uilasves VPP 9z Tl 2V/LLsAn Power gag@ Vpp*Ipp ADe hitA 1.5 W iiiaimasluay Is
CLK

dq  adg v y oae < LA
anwaluitduanudngndunin gunsel interface 1UVVBY CLK idlunuy fi Ao
Aa Y A Yy a o o A o A o A Adq v Y

anvdsudufislvinadyana aeusuieriins reset viao1wdu fs Aoanuanlylumsdave

yaDuty cycle Y95V 19IULLUY asynchronous 12ADIDYIZH I 45% Uag 55% VB UMITNINUY



A17197 2.3 pudnyuzdyyinve CLK meldnmsdginaulng

Symbol Condition Minimum Maximum Unit
Vih lih max = +/- 200 LA | 2.4 VCC (2) v
lih max = +/- 20 LA | 0.7*VCC VCC (2) \
lih max =+/- 10 LA | VCC-0.7 VCC(2) \4
Vil Iil max = +/- 200 LA | 0(2) 0.5 ¥
tr.tf Cin = 30 pF 9% veanulaufigeqn 0.5 s

v
° @ . @
(1). &3 gulngal interface 191A19 3 aanz

(2). 1159AUVDY CLK 92083811919 0.3V Uz VCCH+0.3V

RST

A131971 2.4 Aadneazdyansues RST Meldmsugiaanuing

Symbol Condition Minimum Maximum Unit

(1) Vih lih max = +/- 200 LIA | 4 VCC(2) \%
Tih max = +/- 10 LA | VCC 0.7 VCC (2) v

Vil lil max = +/- 200 LA |0 (2) 0.6 Y

14

(1). dmugunsal interface 19 1dM3 2 4122

(2). 15aRUVDY RST 920YI2N 19 0.3V 1Az VCC+0.3VCC
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v

2.5 AUANYULTYYINVD

vee muldmsdgufaulaa

Symbol Minimum Maximum Unit
vCC 4.75 5.25 Y
ICC 200 mA

[95]

@ o ° [ s dy @ J a [ a '
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) J
N1TILEANITA

v =% J
AUSUNIIHA 1AIN1SA

= ] ' ¢ o
msuanilasudayaszninnisauazglnaol interface

' 9 a [} A
ms linszduusamsfnne lasgnsel interface

E4
msUfuRamumaiiszszyseazidoasde 11

oA 4 o
WA 70122 active VPP 92 Wiag sz uiRmilegniosveannisa

nstieounouayMINITLAY

@ a

| ! Y o o y " o J. =t
'N%iVh'\lﬁﬁlzullli;]ﬂﬂiSéjuﬂuﬂ’ﬂﬁu']ﬁlJWﬁ%ZQﬂL‘AH’E)NG\@ﬂ‘UQ‘lJﬂSmlnterfaceg Lﬂuﬂ13ﬁ@ﬂ

@ = { a 1 @ o d =P y
ﬂuﬂ')'lﬁJLﬁU‘ﬂ'lf.l‘ﬁi]Stﬂﬂ%uﬂ'ljﬂ'l'iﬂlmzﬂﬁﬂﬂ'lﬂ“]ﬂiJlﬂﬂiﬂ"luﬁ

9 Y o o o, 9
msnsedunrhdudavegunsalinterface 981)3zn0UA

RST 0¢luan1ig L

< [ |
VCC 1Wunradng

d . ) Y 1 5
1/0 vzqngunsel interface f1nualieglu reception mode

A& g
VPP =W uAULl Y idle state

' = o = =
cLK s laqimmngauiazidlu CLK 1IN



MI3EBANIA
ma‘%’wmm{mm‘?ﬂmaﬂﬂsd interface AN AILABLAUDY IAUMTAITYIWUADUTY
Tumssise Tasgaroveamsnszqumsaveanthduie (RST 1 Low ,veciuuassnouazag
1.0 9411 reception mode VPP agh 7 idle, CLK udyaafimmzauinzai )niiazds
agy

a o 3
QU CLK uagandaygns VO szgniwa ity

o

ﬁ'ﬂJﬂﬂﬂlﬂ@UﬁU”ﬂ‘Wi@M% S L‘illcl?i

da ="

an1e Z( high ) Arwdyanar CLK $1uan 200 clock (12) Tuynhisuiidyana CLK gniiaos

J ~ @ a o @ ~ a ' @
NIATTIATNITHAINNUTYI CLK aﬂgnpmiumﬁmw I/0 L'iﬂJ'i?,‘}'T’J’NﬁﬂuJﬂJ’ImUWWﬂWI

' [l
=} =

40 18 40000 (t1) NEsNAdaa CLK 151 13917 t1 nde91n To

[ =

J o @ @ ' ~
MIAaztINg low reset Amn1s reset Inadanalidaior RST agluanide L Adagrauim

o

1

o
uaamw 40000 clk (t3) wmmﬂﬁmmmmwmmu 3 ©89910 TO muum"lm AYUIUADY 5u Tu

g

115 3Rvzi5 AU 9D CLK $112% 40000 CLK (13) 1 daysyia RST iiluern1iz H( fina T1 )wh
[ ¥ [
T T dyanamousuf /0 ndsnnveviuvesdya il RST

Sdyananeusunisia luiEudud 40000 clock (13 ) vaeil RST 8gluan1dz H (3 nawwn

[

S| a g 2
T1) dyqas RST a2l uan13z L 9NATInUe (T2)

o



GND I
rcc | - N
VPP __| T
©3 t3 &
e ot o e e e e s s s S S s o L R S S i
RST | 1
CLK [ T T T T T T T A I O I O O A
H £33 : H
§ e me@awwieim s >z
I/0 HAULAXXXX 1 Answer P XXAX
(IR) :
T2 H t1
pCm—— >t PR m e m > 2
I/0 HAUAXAXXX | Answver P XAAAK
(AL) : cz :
1=
I/0 X I XAXXX
(SH) : H H
TO T1 TZ
IR : Internal Reset t2 <= 200/fi
AL : Asynchronous Reset 400/fi <= tl <= 40000/fi
SH : Syncronous Reset 40000/fi <= t©3

{ v =) 4
111 2.6 TaozunsuiaivesdynumITsanie

(% 1

Y A t% = (% £
2.2 ANNUeInHInEINUISUVUE 12C

U

'
a "M

12C 6011970 Inter 1C Communication ¥318fe MsAanadioa1sserdneled laola 12C
¥

@ @ = o () [
1&5uas et TaeHadUd (Philips) Aavgasavinendniio Aoin1sId ledvie lugadusg
a 1 o Y] o ) ¥ & ) 2 oy g o
fAade Fenuuazmuaumeldaedyyia 2 Wdu Wduniishemotoya Sniduilumodyann

a = o @ o (Frelt @ d @ o 1
w1 lunssmuaimazmstiny. msdeswiuvesgunseissuuta 12¢ vhlddwnn
=1 1 o a Lo . @ @ ' o
ioed oot oyauaz modyanauinivesgUnsaiudazdiviuiY daumsiinuaLennsd

o 1 o v Aa ' d 1 g Y o o a {

nSefunisdmivAadeglnsaiunazdey 19 Wadeyauasmsfimuaanizasiniueninsd

g 1 @
vo9g1/nTaiinaza?



lulnsaeulnsiaes Ic 9uluaa lulasneuInsanes B

SDA

SCL

EEPROM IC

REALTIME

{ 4 1 d 7
5171 2.7 taasmsendovosgUnsalnIgg VUsTTULLH 12C

medoyauutia ¢ THeSondn aiedeyasyniy SDA (Serial Data Line) diumodyann
WIRAT 5007 TR YIUUIRN1BYATN SCL (Serial Clock Line)
2.2.1 aaniinlaei ldveadia 12¢
< o a 4 . 2 = 1

a0 SDA uaz SCL fluaudaanaaeafinma (bi - directional line) AoalimssoAuAIY

v W [ v t& Y s a = (P=1 a T q Y
muwaswiuusady +5 v Haaeanat eldmelaniuzasings Tuvaign lilimsdasieldan
3 [ v o = = o qs/’ J
fadareTumstlesfudyaasuniuionddunlumsdygaiirevseniyavesgin

P [l o Y I @ s A I~ o o
freoguuiazdeuiudnynziasula (open drain) ¥30ABAINABSAIA (open collector)



- ONALA A N “an 2. \
TIHINOAYANAN WFzaoMINAIMIANSTTL

+5V +5V +5V
o
‘ o . o I'd
e e ginsal 12C ginsnl 12C gunIal 12C
¥Ha NMOS ¥1a BIMOS Piin CMOS
SDA . v
SCL
® - - o—

51/ 2.8 uarmInsABANIAIUMUASN UL BTy

Sasimadariudoyauua qaie 100 Kbips luTvuatnfi(Standard mode) Lz gada 400
. < St 1 N a A a 3
Kbitps In TrnuaauSaga(Fast mode) - gilnssifidosanvutiazdeciinanug lwihnnadn
' @ T a Y XK J 3 vy Y =2
s¥MI19e0 SDA Ty SCL 1 400 pF misidndegnsaiuntia 12¢ Tdtoyamsiinna 2 guuy
Ao 7 U9 (7 bit addressing) 15810 ﬁ@l(lO bit addressing)
9 1 ] A 2 1 P 9 dy o 140 g a oA
Fowuvoad 2C Ao musaenaegunsain1d lw@es luwmanl¥eausadade foais
o 9 [} 1 [ Y] o 9 1 = [ S dy (Y 9 ]
18 msseswfiuuua 12¢ esor ldwudeadugunsaind IWidsaniinu uazdesiond
AUNMUNAT WA ULIIAY +5 V 1D
2.2.2 vianmsvesta 12C
% 9y o Y g ' a2 Y @ a’j =
a 12¢ Usznoudavenedaana 2 du uazginsaidewisenusad lAuining dauiuia
v i
Fosiimssmuagluuuveanisaadeunta wielUslanea(Protocolie 19 g 143 I1vnsil

a 1 [l o v @ [l
ginsailafndeny uazqUnsal laidudsunod

46557



Aofurwanvme v waziiowvosglnsal

P Y v 3 A t 9 =% 1 @ 1
aﬂﬂimmﬂumaiNmay)awsaawm‘ga 158N AT

Y o 9 = 1 v @ .
aﬂmm‘wmwm IVVBYD 13N AT (receiver)

o @ a ' o = 1 7
Qﬂﬂim‘VWI'I‘H‘L!'l‘V]ﬂ’JUﬂlli]\‘m'lgﬂ'liﬂﬂﬂﬂﬂu‘llﬁ [2C 15901 WAHDT (master)
oA A g S 1 9y o @ = 1
- gunsaingnatununsaiuglnsainaewiuniuda 12C Senn1 man (slave)
Y o d' o w a 1 £% =)
VBIMHHUA 2 ‘1J§$ﬂ1‘57]ﬁ1ﬂﬂﬂuﬂ1‘§ﬂﬂﬂﬂﬂu'ﬂﬁ 12C nd
1 1 Y a d%/ Y 4‘4 [ 1 ' :,’
1. miﬁﬂwmﬂmy‘aﬂxmmu”lmmua’mmmu
1 o 9 A [ = 9 = a y EY
2. Tusgnaamsdeiugeyaiiolanaunaie SCL ApeliaoiIngs cudoyanos
[ Y Y Yy a = d?l <4 a 3 @ s a dgl Yo
‘jﬂE"I‘lllelﬁll'J 'Elﬂﬂﬁ UDY mmﬂﬂﬂ'ﬁlﬂﬁﬂullﬂﬁ\i‘U‘MLﬂﬂ‘lﬂﬂ URIUU ﬁmmmmﬂﬂw%z%mms

wasnunuedudygrunliunuimy

¥

=®

223 annziifatnuua 12C
v 4 ]

1. @319 (Bus not busy) #n123 Haziiaduiiodn1ugaeInVUaIy SDA 1agSCL
= a ‘]4:’-1 q’/’ 2 ' 1 9 a v d?l 4
Hoevnulu 1 M%g FamanuanudInIsteeadeyaansasuauly 1a

a kY g (9 a dgl A = =
2. (SUAUNIAITOYA(Start data transter) INAVWINDAUSDA Unmisiaguilag
Y a o o o < a = ::2'1 2
szaunednangs i luvaziene scLésianugiluaoings Senaaiziin annzsudy
T Y a dgl A =Y d'

3 Hﬁqlﬂmiﬁwmalﬁ(Stop data transfer) INAYUINDE 1Y SDA umslasunlag

szaunadna N llge Tuanzheny SCL gansanigaeingeey (5un1 4n17gnya (STOP)

Y 0 .
4. Yoyad1swgUUTd (Data valid) anziifiadannanizisudn Tavaniuzd

=, o dA 9 A o ' A I~ a P v =

e Yuuudie SDA RAedeyanhnsede Weaiy SCL WluaoIngs antuziiaiy SDA Aoansi

4 Y @ z 1 g Y a = ~

welvginssisuideyaludmaziusuiu «0” u3e “17 deyamaifamsavunlasldluvaza
a o v A = Ay v Y ' o a 4 v

a1v scL iluasind ualleladeuhidesnisdsdoyastiesauysal anuzasinfivr SDA Aoeng
d . d e s - = - 4 P

haaear1aai SCL Jasdngs mamamslasunlasaniuzasinluvms oy SCL Hasdnge

g"l’;l‘llﬂ'i lﬂﬁm@iVl‘t’ﬂﬂ'lﬁﬂ’)ﬂﬂilﬂ'liﬁﬁ‘ll@ﬂﬁ‘ﬂ LL‘IJ@?‘TJ"IIJ’HNWULﬂuﬁﬂW’J”ﬁﬂﬂﬁiﬂﬁﬂW’J Limﬂ‘u

(e}

o

18 vl oyann mwsdmawmmﬂmmNﬂwmﬂw

a

5. %J‘Ui Ul a(ACknowledge) Lﬂﬂ‘Ul‘l‘HTCNil'lﬂﬂ']'ifN‘U’OiJ’c’l‘i]'lﬂﬂ’JﬂﬁiJ'lﬁNﬂ’JiU e

Y
' o o .
ﬁuamaﬁugim Tﬂﬂﬁ?ﬁﬁﬂ$ﬂ1ﬂTiﬁQﬂJﬂHaN1 1 'UC‘IL'ifJﬂ'J'] Uﬁﬁll:i’ (acknowledge bit) Jaoue

a

[ ] 1 4 o [ @ a 3 w o <
iWluaeinge nasmndedeyansudan diuglnsalmamesvedadyanmiuifiednsduiug

7 Y 1 [ Sldd

ﬂUﬁJﬂJﬂJTmuWWﬂHWBﬁE‘]UfT‘L!fJQ‘UCﬂS‘US‘V]fTQiJiJWWﬂ@'JﬁQ mqmmmwmumm*ﬂuﬁmu 0o

o U U

A
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a o o ¢ A 9y o« A A o o a1 g S od e om Gy
INAIVUUU A Qﬂﬂﬁmﬁmwaﬂ@]\iﬂﬂiuﬂ?iﬂﬂﬁaﬂ5'E_)ﬂ']ﬁ\?ﬂgﬂ@ﬂ@@gluﬂ]ﬁlzu1Jﬂﬂ§',lﬂﬂ‘1Jﬂ7'U;z

& v Ly Yo Y ' I v v
monauauedlinunldsudeyaluuaaz ludGoudosudn

| | I
| I

Data stable Data stable

ol N

Data
change

Start

sUn2.9 umaslavzunsunaivesaniugaieg

2.2.4 MIMOUUULE 12C
' Y} ' a ] ' K A ' @ Y A . Y 2
ﬂ@uﬂ3L'illﬁufﬂi@']ulsllflu‘llﬂyuﬁ5$ﬁ?1\7@ﬂﬂ5iﬂ@13"] V]@@@gﬂuﬂﬂ LADIUNTDWDUTY
1 Y K o o 9y Y K a a 1 o @
nou Iﬂﬂﬂ1§a1QﬂQQﬂﬂ§mUUUﬁ 12C '1]31‘)57713@1\30\3“‘1)‘1] 7 Uy 10 UﬂiuﬂWiﬂ@QﬂﬂﬁmuuUﬂ
1 9 Y XK a da 1y d [
Vlllil']ﬂcl‘]fﬂ'ﬁﬂ'l\iﬂﬁwﬂﬂ T UANINYIND lLﬁﬂ]Qﬂﬂimﬂ@@g
Y ] o Y £ Yy X a (% Aa 1w d 1 Y
UYUHUITNUINNI 127 Lo d i]'llﬂﬂﬂﬂ@i‘lfﬂ’]ﬁ@’]\iﬂ\ulﬂﬂ 10 Us ‘Hﬁﬂ%']ﬂﬂﬁﬂ@@ﬂﬂ@ﬂﬂ'imu@]agﬂj

] a '
18uda Arzisudueudoudoyn (R/W)
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Ja7 1Un6 1as5 14 Ua3 DA2  Ual  UAO

X X X X A2 A1 A0 | RwW
.« S bl >
TAMUUALDAATTAIN TafIUUALDAIRT T
Tosunsuld

= 0 2q y =
51 2.10 waasguuumssimuauoamsanlflunsoisuuy 7 da

=X a
2.2.5 M591909UUV 7 UA (7 — bit addressing)
] 7 iy o X3 A 9 oA ] q v =] I Y a
Foyaludusnifedusnannzisudune deyanldlumssnstegnininaoinsanne

a oy ° = = A
w50 Yoyafnuaueansa Tasbigdunundaslugyn 4 Tu7da
Y

o 9 < 9 J Ay a ' (=~ s o
vusmWITe MSB dauailudeyaueanstvealninisianidosmsaase Tasuduily dadmua

Y
=

::' ) a 4 4 J @ o a
LBAIATAAIN (fixed address bit) 314 4 T Fedeyailglnsaiuanzdrezgnivuamanduan

U 9

e douudaudlvld faudn 3 dedufindmuanoamsanaiwiseldsunsyld

° a 1 Ceta
(programmable address bit) TaoflFamdssimuaaoiuzasinliunu Ao - A2 vosinsalhil

@

A ™ ' a a Hq Yo ' A A v 7
MIDUUUHUTLUU 12C ﬁ?uﬁluﬂﬂ LSB Lﬂu‘Uﬂ‘Vl“l%ﬂTﬁuﬂmimuﬁ’imﬂwu‘ll’mgaﬂv@ﬂﬂim-

q

v & - o P o A < <
aavl doduminda LSB Wy <0 winedamaloudoyalifsgunseisin duilu “17 aziduns

U 9y o 9 d 1 = Y d @
swdoyaningdnsalaandoyaluludnoin fo doyaniugu (control byte) lugniniudazdy

]
s o E7 =1

[ o 9 1 ~ o 1 a
weimstmuadoyaniuguitandaiulyl  deyaluddenn fie deyafiihimisdinis (data)

U

@ At 1 9 1 o 4 AN Yo a T 9 1w YR
naennfiimnioneadeyaluudazlug gunsaimaildsumsfndedesdsdyanuininon

[ g 4 1 o a ! Y o = 5
AfuIdInnass meldaszuiunsdedoyacnsoduiiuae 1A dagai 2.8 uaasgilundo

L1)

il 4
yaoynsuinavulumsfadeuude 12¢ vosmidunuwy 7 da



Foyaludnz Foyaludse'll

3 y da & vy Ay W oAy
Yoyaluan 1 1den datoyanIunu Aedaya luandoy
uenAsYeIgUnsol msiuvesglnsel 15849 (n byte)

Sudu | AG-A0 RW=0 | ACK | C6-CO0 | RW=0 | ACK D7-D0 | ACK | 1ign
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Features

- Low-voltage and Standard-voltage Operation
- 5.0 (Vg = 4.5V to 5.5V)
- 2.7 (Vgc = 2.7V to 5.5V)
« Internally Organized 128 x 8 (1K), 256 x 8 (2K), 512 x 8 (4K).
1024 x 8 (8K) or 2048 x 8 (16K)
+ 2-wire Serial Interface
- Schmitt Trigger. Filtered Inputs for Noise Suppression
- Bi-directional Data Transfer Protocol
* 100 kHz (2.7V) and 400 kHz (5V) Compatibility
- 8-byte Page (1K, 2K), 16-byte Page (4K, 8K, 16K) Write Modes
- Partial Page Writes Are Allowed
» Self-timed Write Cycle (10 ms max)
» High-reliability
— Endurance: 100,000 Write Cycles
- Data Retention: 100 Years
- ESD Protection: >3000V

Description

The AT24C01A/02SC/04SC/08SC/16SC provides 1024/2048/4096/8192/16384 bits
ot serial. electrically-erasable and programmable read-only memory (EEPROM)
organized as 128/256/512/1024/2048 words of 8 bits each. The devices are optimized
for use in smart card applications where low-power and low-voltage operation may be
essential. The devices are available in several standard ISO 7816 smart card modules
isee Ordering Information). The entire family is available in both high-voltage (4.5V to

5V) and low-voltage (2.7V to 5.5V) versions. All devices are functionally equivalent
o Atmel serial EEPROM products offered in standard 1C packages (PDIP. SOIC.
£1AJ. LAP). with the exception of the slave address and Write Protect functions. which
are not required for smart card applications.

D

Pin Configurations

Pad Name Description ISO Module Contact l
’CC Power Supply Voltage €Y :
GND Ground G5 ]
SCL Serial Clock Input . a3 5
SDA Serial Data Input/Output C7 ;
NC No Connect . ?

C2.C4.C6.C8

Card Module Contact

NC -

el
C i
s 5 8

NC

AIMEL

SR

2-wire Serial
EEPROM Smart
Card Modules
1K (128 x 8)

2K (256 x 8)

4K (512 x 8)

8K (1024 x 8)
16K (2048 x 8)

AT24C01ASC
AT24C02SC
AT24C04SC
AT24C08SC
AT24C16SC

Rev 1610A-05/00
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Absolute Maximum Ratings

“oerating Temperature 55 Cto+125C

Siorage Temperature 65 Cto 150 C

tace on Any Pin

VOl (:‘5‘
with Respect to Ground ... -1.0V to +7.0V

Jaxemum Operating Voltage ... 6.25V

2C Qutput Current.. . . 5.0mA

Block Diagram

‘NOTICE:  Stresses beyond those listed under "Absolute
Maximum Ratings”™ may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not

_implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Pin Description

SERIAL CLOCK (SCL): The SCL input is used to positive

2dge clock data into each EEPROM device and negative

adge clock data out of each device.

SERIAL DATA (SDA): The SDA pin is bi-directional for
4 data transfer. This pin is open-drain driven and may
~ire-ORed with any number of other open-drain or

weni-collector devices.

Memory Organization

AT24CO01ASC, 1K SERIAL EEPROM: Internally organized
with 16 pages of 8 bytes each. the 1K requires a 7-bit data
~ord address for random word addressing.

2 e BD

AT24C02SC, 2K SERIAL EEPROM: Internally organized
with 32 pages of 8 bytes each. the 2K requires an 8-bit data
word address for random word addressing.

AT24C04SC, 4K SERIAL EEPROM: The 4K is internally
organized with 32 pages of 16 bytes each. Random word
addressing Chip Number requires a 9-bit data word
address.

AT24C08SC, 8K SERIAL EEPROM: The 8K is internally
organized with 64 pages of 16 bytes each. Random word
addressing requires a 10-bit data word address.

AT24C16SC, 16K SERIAL EEPROM: The 16K is internally
organized with 128 pages of 16 bytes each. Random word
addressing requires an 11-bit data word address.

2 AT24C01ASC/02SC/04SC/08SC/16SC mues—



—E———————— A T24C01 ASC/02SC/04SC/08SC/16SC

Pin Capacitance!"

Anplhicable over recommended operating range from T

A=25C.f=1.0MHz Vg = +2.7V.

Symbol

S <o i
1. This parameter is characterized and is not 100% tested.

Note

Test Condition Max Units Conditions
InputOutput Capacitance (SDA) 8 pF V. ~=0V
Input Capacitance (SCL) G pF V. =0V

DC Characteristics

Aoplicable over recommended operating range from: T

ac=0C1to+70 C. Voo = +2.7V to +5.5V (unless otherwise noted).

Symbol

Parameter

Test Condition Min Typ Max Unitsj
Supply Voltage 2.7 5.5 \%
Supply Voltage 4.5 55 \
Supply Current Vee = 5.0V READ at 100 kHz 0.4 1.0 mA
. Supply Current V. = 5.0V 4 WRITE at 100 kHz 2.0 3.0 mA
. Standby Current Vee =27V ‘ Viy = Veeor GND 1.6 4.0 HA
Standby Current V. = 5.0V Viy = Ve or GND 8.0 18.0 pA
Input Leakage Current A Viy = Ve ot GND 0.10 3.0 bA
. Output Leakage Current ‘ Vour = Ve or GND 0.05 3.0 LA
: Input Low Level'" : -0.6 Vee x 0.3 v
! . Input High Level'" Vee x 0.7 Vcci*' 0:5 \%
: Output Low Level V.. = 3.0V : lor=2.1mA 0.4

1

\

w Minand V,, max are reference only and are not tested.

AC Characteristics

Aoplicable over recommended 0

2 (unless otherwise noted).

perating range from T, =0 C to +70 C. Ve

=+27Vt0 +55V. CL = 1 TTL Gate and 100

2.7-volt 5.0-volt
Symbol Parameter Min Max Min Max Units
Clock Frequency. SCL 100 400 <Hz
Clock Pulse Width Low 4 7 1.2 us
Clock Pulse Width High 4.0 0.6 us
Noise Suppression Time' " 100 50 ns
» Clock Low to Data Out Valid 0.1 4.5 0.1 0.9 us
Time the bus must be free before a new _ )
transmission can start'" 47 he HS
STA Start Hold Time 4.0 0.6 us
3TA ' Start Setup Time 4.7 0.6 us
0 DA Data In Hold Time 0 0 ys
JAT Data in Setup Time 200 100 ns
Inputs Rise Time'" 1.0 : 0.3 . us




AC Characteristics (Continued)

Aoplicable over recommended operating range from TAo=0Cto+70C. V.. =

ur (unless otherwise noted).

cc=+2.7Vto +55V. CL = 1 TTL Gate and 100

2.7-volt 5.0-volt j

Symbol Parameter Min Max Min Max Units
N Mputs Fall Time' " ) 300 300 ns |
AT Stop Setup Time 4.7 0.6 V us !
» Data Out Hold Time 100 50 . ns "
Write Cycle Time 10 10 ms II
Endurance'’ 5.0V, 25°C. Page Mode 100k 100K CY;’;‘; f
e N ~— .. e |

1. This parameter |s characterized and 1snot 100°, tested

Device Operation

CLOCK and DATA TRANSITIONS: The SDA pin is no-
“rally pulled high with an external device. Data on the SDA
" may change only during SCL low time periods (refer to
Dhta Validity timing diagram). Data changes during SCL
Coan periods will indicate a start or stop condition as
ined below.
START CONDITION: A high-to-low transition of SDA with
SCL high is a start condition that must precede any other
command (refer to Start and Stop Definition timing dia-
aram).
STOP CONDITION: A low-to-high transition of SDA with
SCL high is a Stop condition. After a read sequence. the
~toucommand will place the EEPROM in a standby power
e (refer to Start and Stop Definition timing diagram)
ACKNOWLEDGE: All addresses and data words are
serially transmitted to and from the EEPROM In 8-hit
werds. Each word requires the receiver to acknowledge
fhat it has received a valid command or data byte. During
the transmission of commands from the host to the
EEPROM. the EEPROM will send a zero to the host to

acknowledge that it has received a valid command byte.
This occurs on the ninth clock cycle of the command byte.
During read operations. the host will send a zero to the

EEPROM to acknowledge that it has received a valid data

occurs on the ninth clock cycle of the data byte. If the host
does not transmit this acknowledge bit, the EEPROM will
disable the Read operation and return to standby mode.
STANDBY MODE: The AT24CO1ASC/OZSC/O4SC/
08SC/16SC features 3 low-power standby mode that is
enabled: (a) Upon power-up and (b) after the receipt of the
STOP bit and the completion of any internal operations.
MEMORY RESET: After an interruption in protocol, power
Ioss or system reset any 2-wire part can be reset by follow-
Ing these steps:

Clock up to 9 Cycles.

Look for SDA high in each cycle while SCL is high.
Create a start condition as SDA is high.

1 (S &

1 AT24C01ASC/OZSC/O4SC/083C/1 6SC S
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Bus Timing
~CL Serial Clock. SDA: Serial Data 110

— — e
i/ : : / \ : ; \ i/
SC h \
_/I . ~/ L. /
{.u GTA ;H“*’i [“:y < o—*ﬂﬂ——sl - |e— 370
E \;/ -
DA IN L/ >\
a / / O _ﬁ’/
s - ———— b e

Write Cycle Timing

UL Senal Clock. SDA: Serial Data 11O

WORDa
e W
STOR FT4RT
CONDITION L@ DITION

The write cycle time tyg is the time from a vaiid stop condition of a write sequence to the end of the internal clear/write
cycle.
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Data Validity
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DATA STABLE DaTa STaBLE

Start and Stop Definition

: F =
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START s

Output Acknowledge
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| Ll aey N g
|
DATA OQUT 4

START ACKNOWLEDGE
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Device Addressing

The 1K, 2K 4K, 8K and 16K EEPROM devices all
require an 8-bit device address word following a start con-
cimon to enable the chip for a read or write operation (refer

Figure 1)

¢ device address word consists of a mandatory one.
Jero.one. zero sequence for the first four most significant
bits as showr. This is common to all the serial EEPROM
devices.

The next 3 bits of the device address word are the most
significant data word address bits for the AT24C16SC
*16K). which requires a total of 11 address bits. The
AT24C08SC (8K) requires only 10 total word address bits.
"he most signiticant 2 bits are included in the device
address word: The unused bit of the device address word
=hould be set to "0". The AT24C04SC (4K) requires only 9
total data word address bits. The most significant bit is
included in the device address word. The 2 unused bits of
ine device address word should be set to"0". The
AT24C02SC i2K) and AT24C01ASC (1K) do not require
v address bits in the device address word. The 3 unused

t= of the device address word should be setto 0"

“oeaighth bit of the device address is the read/write opera-
norsselect it A read operation is initiated if this bit is high
and a write operation is initiated if this bitis low.

Upon a compare of the device address. the EEPROM will
output a zero (ACK). If a successful compare is not made.
the chip will return to a standby state (NO ACK).

Write Operations

BYTE WRITE: A write operation requires an 8-bit data
w~ord address following the device address word and
iwknowledgment. Upon receipt of this address. the
EEPROM will again respond with a zero (ACK) and then
ciock in the first 8-bit data word. Following receipt of the 8-
it data word. the EEPROM will output a zero (ACK) and
‘e addressing device. such as a microcontroller, must
rrminate the write sequence with a stop condition. At this
dme the EEPROM enters an internally-timed write cycle.
to the nonvolatile memory. All inputs are disabled
Jduring this write cycle and the EEPROM will not respond
antif the write is complete (refer to Figure 2).
PAGE WRITE: The 1K/2K EEPROM is capable of an
d-byte page write. and the 4K. 8K and 16K devices are
capable of 16-byte page writes.
4 page write is initiated the same as a byte write. but the
microcontroller does not send a stop condition after the first
data word is clocked in. Instead. after the EEPROM
acknowledges receipt of the first data word. the microcon-
froller can transmit up to 7 (1K/2K) or 15 (4K. 8K. 16K)
more data words. The EEPROM will respond with a zero
ACK) after each data word received. The microcontroller

must terminate the page write sequence with a stop condi-
tion (refer to Figure 3).

The data word address lower 3 (1K/2K) or 4(4K. 8K. 16K)
bits are intemally incremented following the receipt of each
data word. The higher data word address bits are not incre-
mented. retaining the memory page row location. When the
word address. internally generated. reaches the page
boundary. the following byte is placed at the beginning of
the same page. If more than 8 (1K/2K) or 16 (4K. 8K, 16K)
data words are transmitted to the EEPROM. the data word
address will "roll over” and previous data will be overwrit-
ten.

ACKNOWLEDGE POLLING: Once the internally timed
write cycle has started and the EEPROM inputs are dis-
abled, acknowledge polling can be initiated. This involves
sending a start condition followed by the device address
word. The read/write bit is representative of the operation
desired. Only if the internal write cycle has completed will
the EEPROM respond with a zero (ACK). allowing the read
or write sequence to continue.

Read Operations

Read operations are initiated the same way as write opera-
tions. with the exception that the readiwrite select bit in the
device address word is set to one. There are three read
operations: current address read. random address read
and sequential read.

CURRENT ADDRESS READ: The internal data word
address counter maintains the last address accessed dur-
g the last read or write operation. incremented by one.
This address stays valid between operations as long as the
chip poweris maintained. The address “rollover” during
read is from the last byte of the last memory page to the
first byte of the first page. The address “rollover” during
write is from the last byte of the current page to the first
byte of the same page

Once the device address with the read/write select bit set
to "171s clocked inand acknowledged by the EEPROM. the
current address data word is serially clocked out. The
microcontroller does not respond with an input zero. but
does generate a following stop condition (refer to Figure 4).

RANDOM READ: A random read requires a "dummy” byte
write sequence to load in the data word address. Once the
device address word and data word address are clocked in
and acknowledged by the EEPROM. the microcontroller
must generate another start condition. The microcontroller
now initiates a current address read by sending a device
address with the read/write select bit high. The EEPROM
acknowledges the device address and serially clocks out
the data word. The microcontroller does not respond with a
zero (NO ACK) but does generate a following stop condi-
tion (refer to Figure 5)

ATMEL ?
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SEQUENTIAL READ: Sequential reads are initiated by
Tt acurrent address read or a random address read.
i the microcontroller receives a data word. it responds
-~ anacknowledge. As long as the EEPROM receives an
~rowledge. it will continue to increment the data word

c:ress and serially clock out sequential data words. When

Figure 1. Device Address

the memory address limit is reached. the data word
address will "rollover” and the sequential read will continue.
The sequential read operation is terminated when the
microcontroller does not respond with a zero (NO ACK) but
does generate a following stop condition (refer to Figure 6).

o [T
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» [T

] a1 =
[ =
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o PO ok
Note: PO. P1. P2 = Data word address bits

Figure 2. Byte Write
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Figure 3. Page Write
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Figure 4. Cunent Address Read
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Figure 5. Random Read
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AT24C01ASC Ordering Information

Ordering Code Package Voltage Range Operation Range
AT24C01ASC - 09AT - 2.7 M2 - A Module
\T2A4C01ASC - 09BT - 2.7 M2 - B Module
31 24C01ASC - 09CT - 2.7 M4 - C Module
AT24CO1ASC - 090T - 2.7 M4 - D Module 5 7 B 5V Commercial
AT24CO1ASC - 09ET -2 7 M2 - E Module (0 Cto70C)
AT24CO1ASC - 09FT - 2.7 M2 - F Module
AT24C0O1ASC - 09GT - 2.7 M3 - G Module
AT24CO1ASC - 09HT - 2.7 M3 - H Module
AT24CO1ASC - 09AT M2 - A Module |
AT24C01ASC - 09BT M2 - B-Module
AT24CO1ASC - 09CT M4 - C Module
AT24CO1ASC - 09DT M4 - D Modiile ;o Commercial
AT24CO1ASC - 09ET M2 - E Module I35V {0 Cto 70 C) }
AT24C01ASC - 09FT M2 - F Module ‘
AT24C01ASC - 09GT M3 -G Module 3
AT24CO1ASC - 09HT M3~ H Module |
Package Type'"
M2 - A Module l\/12 ISO 7816 Smthard Module
M2 - B Module M2 1SO 7816 Smart Card Module wnh Atmel Logo
M4 ISO 7816 Smart Card Module

Note:

10

M4 - C Module

M4 - D Module

M4 ISO 7816 Smart Card Module with Atmel Logo

M2 - E Module I\/I2 lSO 7816 Smart Card Module

M2 F Module - M2 1SO 7816 émmt Card Module o 7
M3-GModule  M3ISO 7816 Smart Card Module R -
M3 - H Module M3 1SO 7816 Smart Card Module with Atmel Logo

1. Formal drawings may be obtained from an Atmel sales office

AT24C01ASC/02SC/04SC/08SC/16SC mmmmmmesees——
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AT24C02SC Ordering Information

Ordering Code
\T24C02SC - 09AT -
AT 24C02SC - 09BT -
AT24C02SC - 09CT -
A 24C028C - 090DT -
AT21C02SC - 09ET -
AT24C02SC - 09FT -
AT24C02SC - 09AT
AT24C02SC - 09BT
AT24C02SC - 09CT
AT24C02SC - 090T
AT24C025C - 09ET
AT24C02SC - 09FT

[\SI ST OB ST SRS

o

~

Package
M2 - A Module
M2 - B Module
M4 - C Module
M4 - D Module
M2 - E Module
M2 - F Module
M2 - A Module
M2 - B Module
M4 - C Module
M4 - D Module
M2 - E Module
M2 - F Module

AT24C04SC Ordering Information

Voltage Range

no
~
<
ut
(62
=y

Operation Range

Commercial
(0Cto 70 C)

Commercial
(0 Cto 70 C)

Ordering Code
AT24C04SC - 09AT -
AT24C04SC - 09BT -
AT2HC04SC - 09CT -
AT24C04SC - 090T -
VE24C04SC - 09ET -
\T24C04SC - 09FT -
AT24C04SC - 09AT
AT24C04SC - 09BT
AT24C04SC - 09CT
AT24C04SC - 09DT
AT24C04SC - 09ET
AT24C04SC - 09FT

rn

no

[N SR SR Y

Package
M2 - A Module
M2 - B Module
M4 - C Module
M4 - D Module
M2 - E Module
M2 - F Module
M2 - A Module
M2 - B Module
M4 - C Module
M4 - D Module
M2 - E Module
M2 - F Module

Voltage Range

N
~i
-
w
(6}
-

Operation Range

Commercial

(0 Cto70 C)

Commercial
(0Cto70 C)

Package Type("

M2 - A Module

M2 1SO 7816 Smart Card Module

M2 - B Module M2 I1SO 7816 Smart Card Module with Atmel Logo 7
M4 - C Module V M4 ISO.7>81A6787nixarrt Card Moduie
M4 - D Module ‘ M4 l75(7)7781658qmaltCard Mg)dule with Atmel Logo 7 B
M;E Module M2 1SO 7816 Smart Card Module

M2 - F Module M2 ISO 7816 Smart Card Module .

WNIB - G Module M3 ISO 7816 Smart Card Module;v B o

‘M3-HModule  M31SO 7816 Smart Card Module with Atmel Logo e

Note 1. Formal drawings may be obtained from an Atmel Sales Office.

ATMEL
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AT24C08SC Ordering Information

Ordering Code Package Voltage Range Operation Range
4721C08SC - 09AT - 2.7 M2 - A Module
“721C08SC - 09BT - 2.7 M2 - B Module
.21 C08SC - 09CT -2.7 M4 - C Module 57V . 5.5V Commercial
ZoN R 18
.723C08SC - 09DT - 2.7 M4 - D Module 07 (0'C 1070 C)
L72iC08SC - 09ET - 2.7 M2 - E Module
1T21C08SC - 09FT -2 7 M2 - F Module
A7221C08SC - 09AT M2 - A Module
4721C08SC - 09BT M2 - B Module
%724C08SC - 09CT M4 - C Module ey oy, Commercial
721C08SC - 09DT M4 - D Module bl (0 C 1070 C)
< 22C08SC - 09ET M2 - E Module
~721C08SC - 09FT M2 - F Module
AT24C16SC Ordering Information
Ordering Code Package Voltage Range Operation Range
27 23C16SC - 09AT - 2.7 M2 - A Module
VT22C16SC - 09BT - 2.7 M2 - B Module
2724C16SC - 09CT - 2.7 M4 - C Module L6 RN Commercial
i - D]
24C16SC - 09DT - 2.7 M4~ D Module = (0°C 10 70°C)
“T24C16SC - 09ET - 2.7 M2 - E Module
4724C16SC - 09FT - 2.7 M2 - F Module
AT24C16SC - 09AT M2 - A Module
AT24C16SC - 09BT M2 - B Module
AT24C16SC - 09CT M4 - C Module s €. Commercial
_ 10X SNV
AT24C16SC - 09DT M4 - D Module (00Cto 70 C)
AT24C16SC - 09ET M2 - E Module
47 24C16SC - 09FT M2 - F Module
s = = - i 5 s . R
Package Type'"

M2 - A Module M2 1SO 7816 Smart Card Module

M2 - B Module M2 ISO 7816 Smart Card Module with Atmei Logo

M4 - C Module M4 ISO 7816 Smart Card Module

M4 - D Module M4 1SO 7816 Smart Card Module with Atmel Logo

M2 - E Module M2 ISO 7816 Smart Card Module

M2 - F Module M2 ISO 7816 Smart Card Module

M3 - G Module M3 ISO 7816 Smart Card Module

M3 - H Module M3 ISO 7816 Smart Card Module with Atmel Logo

1. Formal drawings may be obtained from an Atmel Sales Office.
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Smart Card Modules
M2 - A Module - Ordering Code: 09AT

FModule Size: M2

Dnension'™ 12,6 x 11.4 mm

wiob Top: Black. Square: 8 6 x 8.6 mm
Thickness: 0.58 mm max

Pich: 14.25 mm

M2 - B Module - Ordering Code: 09BT

o= gn
1

L .
e =

Module Size: M2

Ounension'™ 12,6 x 11.4 mm

Glob Top: Black. Square: 8.6 x 8.6 mm
Thickness: 0.58 mm max

Pitch: 14.25 mm

M4 - C Module - Ordering Code: 09CT

Module Size: M4

Jimension'™: 12,6 x 12.6 mm

Slob Top: Black. Square: 8 6 x 8.6 mm
Thickness: 0.58 mm

Pitch: 1425 mm

M4 - D Module - Ordering Code: 09DT

Module Size: M4

Omension'": 12.6 x 12.6 mm

Glob Top: Black. Square: 8.6 x 8.6 mm
Thickness: 0.58 mm max

Pitch: 14.25 mm

M2 - E Module - Ordering Code: 09ET

Module Size: M2

Dimension' ™" 12.6 x 11.4 mm

Glob Top: Clear. Round: O 7.5 mm max
Thickness: 0.58 mm max

Pitch: 14.25 mm

M2 - F Module - Ordering Code: 09FT

Module Size: M2
Dimension'™ 12,6 x 11.4 mm

Glob Top: Clear. Round: O 8.0 mm max.

Thickness: 0.58 mm max.
Pitch: 14.25 mm

M3 - G Module - Ordering Code: 09GT

Module Size: M3
Dimension'™: 10.6 x 8.0 mm

Glob Top: Clear. Round: O 6.5 mm max.

Thickness: 0.58 mm max
Pitch: 9.5 mm

M3 - H Module - Ordering Code: 09HT

Module Size: M3

Dimension'™": 10.6 x 8.0 mm

Glob Top: Clear. Round: O 6.5 mm max.
Thickness: 0.58 mm max.

Pitch: 9.5 mm

Note t. The module dimensions iisted refer to the dimensions of the
exposed metal contact area. The actual dimensions of the
module after excise or punching from the carrier tape are
generally 0.4 mm greater in both directions (1.e. a punched

M2 module will yield 13.0 x 1 1.8 mm)

13
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