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» High-Resolution Conversion of Light
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Low-Proflle Surface-Mount Packans

Daescription

mmwmemw@mmwmmmﬂesmmmmpmmm
converter on single monolithic CMOS imegrated creult. The output IS 3 SOUSME wave

3 cument-to-frequency
{50% duty cycie) with frequency direcly proporional to light Iensity (madiance) The ful-scaie oufput

Fequency can be scaked by one of thies preset ValLes via two COneDl Input pirs. Inputs and dgital output
alow dinect Inderface to a micmocontroiler oF other logic: cirultry. Oulput enable (OF) piaces Me ouput In he

higiHmpedance state for mutiple-unit sharing of a microcontrolier input Ine.

The light-io-requency converter reads an 3 ¥ 3 amay of photodiodes. Shdeen photodiodes have biue fikers, 16
photododes have green fikers, 15 photododas have red SHers, and 16 photodiodss ane claar wih no fiters.,

The four types (colors) of photodiodes are Interdigitated to minimize e effect of non-uniformity of incident
imadance. All 16 photodiodes of the same coior are connected In paraiel and which type of pholodiode he
device LISES during coeration is pir-selectable. Photodiodes are 120 wm ¢ 120 um In S8 and are on 144-um
s ==

Funciional Block Dlagram
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Terminal Funciians
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Abaoluts Maximum Ratings over operating free-alr temperatura rangse (uniess otherwize noted)t

Supply voitage, Vo (582 Note 1)
Inpurt voitage range, all Inputs, V)
Operating free-air temperature range, Ta
Sinage femperature range . ..
Lead lampesature 1,5 mm {1/16 Inch) from case for 10 saconds
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Elecirical Characienstics at Tg = 25°C, Vgg = 5 V [unless otherwlas nobad)
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ﬂﬁpemﬂn g Characteriatics at Vpg = 5 V. Ts = 25°C, 80 = H, 51 = H [unleas otherwize noted)
Notes 3, 4, 5, &, and 7).
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TYPFICAL CHARACTERISTICS
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LSPPLICATHON INFORMATION

Powsr supply congldarations
Mﬁ;’l}rﬂ&rﬂﬁ e decoupied by 3 0.01-uF o OU1-uF capachion with short leads mounied ciose i the

Input Interface
A, I glecirical connection bebaveen the device TOE pin and the dievice GHD pin 5 reguired Sor
nolse mmunity.
Output Interface

The puipn of the device s designed o drive a slandard TTL or CWCS Iegic Input over shont dstances. I lines
gregter than 12 inches ane used on the oupul, 3 bulfer or ine driver i recamimended

Photodicds typs (color) salaction

'I;I'ae[tjpem' 1f:|u:|.=.;ue.gem.reu.-:meajmau by the dewice is controlied Dy S0 logic Inputs, 52 and
03 [mem

Output fraquancy scaling

m%mmmmmnm S0 and 51. The Infemal | converter
m'ﬂem;tah:uamm‘mmmm& Ermmﬂmﬁ memmumnlﬂw.e
naqmrqmuasur1mmml gﬁ.mmmmmmﬁmwmm

putses of the principal Intemal frequency, the Snal-output period represents an verage of Me muitiple periods

of the principle fraquency
The output-scaling courier cleared the next of the principal frequency after
uzmum-unnegﬂ. 25 52, 59, A O Inee, TI'E% up-:nmeﬁmm o e
principal fequency, beginning a new vald period. This mi ™é time delay between a change on the Input
Ires and the The tmefoan| 10 an Imadlance
S g - o peroe of o AR | 5. Te omad CLEPUR Cormges Duth T ai-eca Teguancy
and the dark requency by the selected scaie tactor,

The frequency-scaling function aliows e outbut r@nge 1o be optimized for 3 varely of measurement
technigues. The scaled-down outputs may be used where only a slower frequancy counter ks avallable, such
Hmmmﬁ,ﬂm%ﬂmm H]I.EE-IELEE'U.

Mazauring the freguancy

The cholce of Interface and measurement technique depends on the desired resciution and data acquisition
rae. For maximum data-acquistion rae, perod-measurement technigues are used

data can be collected at a rate of twice the culput or one data paint every microsecond for
ful-5cale ouput. Period measurement requires the use of a fast reference cock with avaliable resoiusion dinectty
refated 10 reference clock rate. Output scaling can be used fo Increase the resolution for a given clock rate o
{0 madmize resolfion as the light INput chanies. Perod measuremant ks usad fo measune rapidly vanying kot
E.Elan'mnﬂeam}'taﬁmmnmn‘amﬁnmligrtmm.

Maxdmum resgiuton and accuracy may be obtained using freguency-messurement, pulse-accumulation, or

Imegratian 1 MESELEMEnts the added bensft of out Endom-

muﬁ“ﬁ%qﬂﬁ ras-l.rtI'1g!1'|1:ﬂ1 noise In the light signal. Resailson mmrngamywmuﬂ

counter ragisters and alowable maasurement time. Frequency measursment s wel mu%%
i

o light =¥ and for readng light =wsds ower short peniods of tme. In
accumuiation of pulses over a very long period of timé) can be used 10 measure exposurz, the amount of light

presant In an area over 3 given Tme period.

Cepyrighi @ Z000, TRDD b= - - ——_—
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i LRI (BT EST T ITES
i i BT ™

-] e e coen

Than LENFERCOILOGYT iCompdn y



TCSZ30
PROGRAMMABLE
COLOR UGHT-TO-FREQUENCY CONVERTER

TG0 -~ FEOR LARY 303

APPLICATION INFORMATION

PCE pad layout
Suggested PCE pad iayout guidelines Tor the D package are shown In Figure 3,

I
THHUU
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Fligura 3. Suppested D Package PCE Layout
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MECHANICAL INFORMATION
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Features

* High-pesrformanoes, Low-powser &V E® S0l Mioroeomroller
v Edvaraed RISC Armhiibeoburs
= 131 Powvesrful Inctrumtions — Mot 5 Ing e -obool Gy olbe Exsoutdon
= 32 K & Ceamearal Purpocs Working Regichsm
— Fully Hatlo Operation
— Up to 18 MIPE Throughpat at 18 MHz
— Dn-ohip 2-owoks MulSpher
 Homvwhaidls Fogram and Dot Bemoriss
= 18K Byiet of In-3yciam SaH-Programnmabés Flach
Enduranoe: 10, 0060 WiitsEracs Cyobsn
— Optional Boot Code 2eotkon with Insdependent Look Btc
Im-Eyrism Frograsnming by On-ship Baoot Program

Enduranioe: 100, 000 WritsEracs Cyolesc
- 1K Eyin Inbsmal 23R4
— Prosgramimidneg Look fior 3ofbears Esourity
v JTES (IEEE oid. 11481 Coemplland] Irrisrfmcs
— Boundarysoan Capablifes Soenmding o the JTAG Sandand
— Eximnctes Conephip Debisg Suppord
— Prosgramming of Flach, EEPROM, Fucss, and Look ERE through the JTAD Intsrfaces
v PFaripheral Featunss
— Twaz B-BH TimesCowndess with Saparabs Precoodsrs ard Coompars Modes:
— e 18-EE TimerCounier with Separabs Precoalsr, Compams Modes, and Sapt e
e
— Fsal Tiene Sourmter with Saparats Coolllabor
— Four FWH Channaic
— E-chanres!, 10-bit ADC
8 Simgle-aredeed Chamneic
T DHTerential Chamrneic in TEFR Faokgs Ty
2 DHTeremial Chamnnsc with Programemabds Galn &t 1=, 10, or 200
— Eyte-oriented Tewowwine Sarial Interfon
— Prosgrammabds 3arial UEERET
- MachsnIlave 3P Earial Inberfans
— Prosgrammabds Wakohdog Timesr whh Separabs Cn-ohilp O olllator
— On-ohip Analog Comparaston
v Spe=odal Wlonooorinodler Featunes
— Peyeysr-on Fescat and Prosgramimabds Brosen-out Debeation
= Infemal Calkbrated BT Coollabor
— Exiemeal and Inbsrnal brrissmmupt & oo
— Blx Bleesp Modas: ldle, ADC Mol Asduoton, Powercavs, Powssr-doen, Sandby
and Exiended 3iandby
v D and Paciagec
— 32 Programimabibs 0 Lirss
— 4ilpini FDIFE 44 jasd TEFF, and £4-pad MLF
v Cparafing Volmpges
- 27 - BAN for ATmagalel
— 4.5 - E&V for ETmasgale
v Spead Craoec
— 0 - 8 MMz for ETmesgalEl
— 0 - 18 MHz Tor ATmegaie
* Power Concumpbicn & 1 BHz, I8, and 257G for ATmeaga 6L
— Bobtwe: 1.1 muik
— [y Moda: 035 med
— Poreyver-dowm Mode: <1 ps&

8-bit AVR®
Microcontroller
with 16K Bytes
In-System
Frogrammable
Flash

ATmegalé
ATmegaléL

Preliminary

Summary

s O A -DETO

Fi=ta: | hes b @ surmery decomenl & o eplalie deorrsan s
wralable on oursetufn & W Smaloom



Pin Configurations

Flgurs 1. Firouls ATmegails
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Disclaimer Typkal valu=s con@ined In il daba sheet ars bas=d on simulatons and charachriza-
fion of obifer AWVR milkcrocontrolers manufaciored on e same process Echrckogy. Min
and Max values wil be avallable ater the device = ohiaracienzed.
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Cverview

Block Diagram

2 A -DET

ATmegals(L)

The ATmegals I= a owpower CMOE B-5E mikcmoonmolier based on e AVR enianced
RISC archifeciurs, By er=cufing powerful Insiructcns In & simgle clock cycle, the
ATmegals schlieves hroughpuis approaching 1 MIPZ par MHz allowing e sysbem
designer o optimize power consumpion versus processing speed.

Flgurs 2. Bk Dlagram
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Pin Descriptions
VoG
AHD

Fort A {FAT..PAD)

The AR core combines a rich irsructon set with 32 gersml purpose working reglst=rs.
Al the 3Z reglsters are direcliy connected o Be Arfthmetdc Logic UnE (AL, allowing
twio Imdependent regisiers to be aco=ssed In one single Imsructon executed inone clock
cwch=. The resulting archibeciure | more code =Miclent whil= achi=ving throughpuis up b
ten tmes fasier than comeenbonal SIEEC microoconolbers.

The ATmegais provide=s the foliowing features: 16K bytes of InSysiem Proprammakbi=
Flxsh Frogram memory with F=ad-ahll=-Write capabilibes, €12 byies EEPROM, 1K
byie 3RAM, 32 general purpose O lInes, 32 gensral purpos= working reglst=rs, a
JTAG Interface for Bowndary-scan, On-chip Debugging support and programiming, ree
Tiexible TimeriCounkers. with compans modes, inkemal and Exiemal intermupts, & serial
programmable USASRT, a byle crienied Two-aire Seral Inferfsc=, an 8-chamnel, 10bE
ADC with optonal dierential input stage wii programmabile gain [TGFF packspes onbyj,
a programmable Wakchdog Timer with Internal Oscllaior, an EF1 serial port, and sie
softwars sejechbls power saving modes. The idi= mode shops the CPU whil= alloaing
thie UBART, Two-wire interface, AD Converisr, 3RAM, Timer'Counbers, 2F1 port, and
ImiErmupd system o condimue Sunciionifeg. The Foser-doan mode saves the reglsier oon-
tenis but fresres the Oscliator, disabling all other chip funcbons untl the next Extemal
Inb=srrupt or Hardware Resel In Powesr-save mode, the Asynchronoas Timer oonbnmes
i run, allowing the user o mainiain 2 imer base whike the rest of e devics B seeping.
The ADC Molse Reducticn mode sbops e SPFU and all D modules sxcept Asynchrmo-
nows Timer and ADC, o minimEze swEchiing nolse durng ADT conwersions. In Standoy
mode, b crystaliresonabor Oscllabr = umning whie the rest of the device s sk=Eping.
This allows very fast start-up combined with low-power corsumpiion. in Extsnded
Zamdbry modes, both the main Oscliaior and the Asynchronows Timer conbdnue Go nan.

The device |5 manui=chured using Amels bigh densEy monvolatbdls memory i=chnology.
The COn-chip IEP Flach allows the program meamory io be reprogrammed n-sypsiem
through an SF1 serial mi=rface, by a conventional monyolable memory progras mer, or
by an On-chip Boot progrars running on the AVRE cors, The boof program Can Qs any
Intesfacs o downlcad the application programi In the ApplicalSon Flash memary. Sofl-
wane In the Boot Fiash section wil continu= 9o run while the Application Flash section 15
updabed, providing trus Read-While-#rite apematon. By combining an -0t REEC CPU
with Im-3ysi=m 3=FProgrammable Flash on a monolthic chip, the Atmel ATmegals 1=
a powerful mikrocontroler that provides & highily-fiexible and cost-effecfive soluton b
many =mbadded conirol applicaions.

The ATmegais AVR = supporied with & full suli= of program and sysbem develope enk
fook moudieg: © complisrs, macm assembbrs, program debuggerisimukaters, In-Cir-
cuft Emulaiors, and evaluabon kits.

Digital suppiy voltage.
Sround.

Porlt A sermes &z the analog Inpegs fo the AT Converder.

Porl A also serres as an S0F bi-directicnal UC pord, T the AT Converter |5 mot used.
Fort pins can provide infemal pull-up resistors (selecied f%or aach bit). The Port A& cutput
buSeErs have symmeirical drive characierdsics wEh bofh high sink amd source capabllEy.
When pieis FAD o FAT are used as inpuls and are exdemally puled low, they wil sounce
cumreni B the néemal pul-up resisiors ans actvaisd. The Port & pins ane: fri-skafed when
a reset condfon becomes acive, =ven e dock 1= not running.

4 ATmegals(l) m——————

2T T W =D



I A Tmegal6(L)

Fort B (FET..FEX

Port © (FCT..PCT

Port O (FO7T..FOX

REEET

XTALA
ETALZ

ANCC

AREF

About Code
Examples

Fort B & an S-bit b-direcfonal D port with indemal pal-up resisiors. (selecied for emch
bl Tre= Pord B oulput bu=ers e symmeirical drive characierstics wih boi high skik
and sowurce capablity. As Inpuis, Fort B pins Siat are exfemally palled low will sounce
curent B the pull-up resishors are scfivabed, The Fort B pins ane fi-staied when a resef
condibon Becomes actve, =ven Fihe clock = mot nanning.

Port B also serves e functions o varius special f=abores of Sie ATmegals as lisizd
on page 55,

Fort & = an 80if b-drectional 2 port wiE Inkemal pul-up resisiors (selected for ezch
biti. The Pork © cefput buffers have symmaiical drive characi=risbos wii bo high sink
and sowrce capablity. As Inpuis, Fort & pins Ehat are =xi=mally pulled low wil sounce
cwrent B ihe pul-up resishors are acvabed. The Fort © ples ane fi-ciaded when a resef
comditicn becomes active, =vem ¥ the clock s not ranring. H the JTAG Inferface =
snabled, Fie pul-up resisiors on pins PCS[TO0N, PCITME) and PCEITCE] wil b= acti-
valed sven H o resel soours.

Fort C also seryeg the fSoncltions of the JTAS nerface and ofher special feabores of the
ATmegalt as li=i=d on page =5.

Fort D = an B-biE b-drectional B0 port wBES inbemal pul-up resisiors. (s=leched for ek
bl The Pord D oefput berdffers Rave symmeical drive characi=risbos wi boi high skik
and sowrce capabiity. Ac Inputs, Fort O pins thaf are axi=mally puled low wil sounce
curent B the pullup ressiors are achivabed. The Fort D pies ane ii-siaied when a resef
condibon becomes active, aven B the clock ks mot nanning.

Fori O also s==mwes e functons of warous spedal features of e ATmegals as lisied
on pageE1.

Rl Inpul. A low kvl on Sls pin for longer than the miRFum pulse Engin will gener-
gbe & pesed, @y B the dock s not runming. The minimam pulse =ngth = given in Table

15 cin page 36. Shorfer pulses ans ot guaranieed fo gemeraie a reseL
Input o e inverng Cscllator amplfer ard input fo the infemal clock opsming drouk
Sutput friom the Ieverdng Sscllabor armplfer.

ANCE I the supply volage pin for Port A ard the AD Converier. It showd be exbemally
connected to0 V.-, Bven [Tl ADC Is molt wsed. If the ADC |5 wsed, § should be con-
nectsd 1o V- through a low-pass fker.

AREF |z the analog refer=nce pin for the AD Conperfer,

This dooumentation con@ins smple code examples that briefly shiow how o use various
parts of the devics, Theos code =xamples assume that the pat specHic header e o
inchuded b=fore compllaton. B2 aware that mot all © Compller vendors: Include bE defnl-
tions Im Ehe Reader flles arnd Imb=mupt handling in & 1s complier dependent. Pleass
confirs with the C Complar do-oameniation for more datalls.
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A neus haTHe BiLT BiLs BiLS B4 TE] =T [=TH] BiLQ [T
50 - Lo | L= (5= L 1l L Tl e
L O ¥ sl L o ey R ) pl |
Mobes:

Lad Bl

E

. EFeEn the SCDEN Fuses |s omprogrammed, e SEE0AL Register = aivweys acoessed on Fils addmess. Rieder o the debug-

per specific documentabion for detals on howy by use e CSDR Flegisier

Feter o the USART description for detalls on how o atcess UERRH and UCESRT

For compaiblify wih fulures devioes, ess=reed bl should b= writhen o == F acressed. Aeserved PO memory addresaes
srubd neer e e

S of T Siahus fiags are Cl=ared Iy wrEing 2 logical one to them. Mok that F= CB| and 31 rsrudions wil operaie on
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Ordering Information

Tpead {MHT] Povesr & upphy Cardaring Code Faikaips Crpeeration Ramips
& 2T -58v ATmegal EL-8AC Py Commencal
ATmegar BL-8PC £0FE O o TOMG)
AT EL-SIMAT LH
AT rmega EL-El4] e oyt al
ATmegarl EL-8F £0FE (- Tuged - |
ATrnega S-S0 LH
1= 4E-55 AT E-15aC FILy Commancial
ATmegal 5P £0FE G o TOPG)
AT e= 150 LH
AT g =154 e oyt al
ATmegad 16H1 £0Ft ~HPC 1o 2550
AT =150 LH
Paokage Typa
445 &4, Thin (1.0 mm) Flastic Gull Wing Ceed Fliat Packapge (TG FP
HIFE Sl-pim, 100" Wade, Plasiic Cual Inkne Package (F0IF)
451 S-pad, T ¥ T x 1.0 mm boady, lead pich 050 mm, Moo Lead Frerme Package (FLE
I b
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Erratas The revision letter in this section nefers o the revision of the ATmegads device
ATmegalb(L) Rev. G. Thers are no errata for Sils revision of ATmegails.
ATmegalb(L) Rev. H. Thers are no arrata for Sils revision of ATmegails.
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Data Sheet Change
Log for ATmegalt

Changes from Rew.
246680901 to Rew.

This section coniains a log on the changes made o the dal shest for STmegais.

All page mumbars nefer Bo this documeant.

24660302 1. Updaisd typleal EEPRCM programming time, Table 1 on page 18,

3. Updaisd typleal ciart-up fims In the following tablac:
Tabl= 3 on page 23, Table S on page 25, Tabk & on page 5, Table & on page 27,
Tabk= S on page Z7, and Tabk 10 cn page 28.

5. Updaisd Tabds 17 om page &1 with fyploal WOT Tims-oud.

4, Added Soms Prelmimary Test Limibe and Characterization Data.
Rermoved some of the TED'S In 5= following tables and pages:-
Takblk= 15 on pape 35, Tablk 1€ on page 40, Table 116 on pag= 272 fable remosed
n documient review 20, “El=ctrical Characierisics® on page 90, Tabl= 119 o
pag= 252, Table 121 on page 254, and Table 122 om page 259E.

E. Updaisd TWI Chapber.
Added Ehe moie af the emd of @ie "Bit Rabke Gemeraior Unit® on ssge 177.

8. Cormected decoripilon of ADEC bl In SADC Conbrol amd Eiatus Regleter A -
ADCERA™ on pags 218,

7. Improved decoription on kow fo do & polartty ok=ok of the ADC diff reculis In
SADC Converclon Reculk™ on page 216.

E. Addad JTED werclom namber for rey. H Im Table E7 on pags ZXE.

B, Added mod regarding COEM Fucs balow Tabls 108 on page 28i.

10. Updaisd Frogramming Flgurss:
Sigure 127 on page 262 and Figure 136 on page 273 ar= updaied o also refect that
AV CC must be conmeci=d during Programmiing mode. Flgure 131 on page 359
added o Iusrats how io program e fuses.

11. Added a mots regarding usags of the SFROG_PAGELDAD ($8)" on pags 278
and SPROE _PAGEREAD {$71" on pages 275

12. Ramoved alternative algoriihm for lsaving JTAS Programening mods.
e Leaving Programmieg Mode" on page 287.

13. Added Callbrated RS CGoollator oharaoterization owrves in cacton *ATmegala
Typloal Charastsrictos — Prellmninary Data™ on page 288

14. Corrsoted crdaring oods for MLF paockags [1EMHZ] In “Ordering Information”
on page 11.

16. Cormected Table 20, “3oan 3ignals for the Coolllators™ ™ 7 on page 234.

18 ATmegals(lL) m——————
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I AT megale(l)

Changes from Rew.
2466 CA0N02 to Rev.
246600902

Changes from Rew.
24660002 to Rev.

2466E-10/02

Changes from Rew.
2466E-10/02 to Rew.

All page rambers refer i this document.

1. Changed all Flash wrlsieracs oyolas from 1,008 to 10,500,

2. Updaisd the following fables: Tabls & on pags 24, Tabls 15 on pags 58, Tabls
42 om pags B2, Tabls 46 on page 108, Tabds 48 on page 158, Tabls B2 on page
141, Tabls €7 on pags 188, Table 80 on pages X4, Tabds 102 on pages 268, “DC
Charanisricilos™ on pages T60, Tabls 118 on page TEZ, Tabls 121 on pages 264,
and Tabds 122 on page 28

5. Updaied “Errafas™ on pages 16.

All page mumbers refer io this documesnt.

1. Updaied “DC Charaoisrisilos™ om pags SR,

All page mumbers refer io this documesnt.

24EEF-D2i03 1. #added mote abowt macking owt wnuced bHs when madimg the Program
Counber In 22 {ack Polmbter® on page 10.

3 Added Chip Erass ac a firsd cbe=p In “Programmilng the Flash™ on pages 257 amd
AProgramming the EEFROM" on page 138,

5. Added the ceoilon SUnoomnestsd plne®™ on page 63.

4. Added Hips on how to dicabls the G0 cysism In “On-shlp Debug Eysiam®” on
page 34,

E. Famoved refarsncs to fthe “Mul-purposs Ocolllator® applloation mods and
132 kHz Crycial Ceolllator” applloatlcn nods, whiah do not axist.

B. Addad Information about PWM cymmadry for Timan] and Timers.

7. ddded note In AFNINg the Temporary Euler (Fages Loading®™ on pages 263
abowt writing to ihe EEFROM during am 3FM Pages Load

BE. Ramovsd ADHEM oomplatsly.

B. Added Tabls 73, “TWI Ef Rais Precoalsr™ on pages 181 o desoribhs the TWPE
bEe In the “TWI Siatuc Ragleisr — TWEA" on page 180.

10. Added ceotlon “Dafault Clook Source™ on pages 23.

11. Added nots aboui frequency waratlon when using an exisrmal olook. Hots
added In “External Clook” on page 28. An extra row and a nois added In Tabls
118 om page ZB3.

12. Varlcus mlnar Tl ccerectione.

13. Added “Powesr Concumption™ dafa In “Fextursc™ om pags 1.

14. Added ceotion “SEEFROM Writs During Power-down Zleep Mods™ on page 20 .

| 17
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16. &dded mote about Differemtiz]l Bods with Auio Triggering In “Frecoaling amd
Converclon Timimg™ cn page 388,

8. &dded updated “Paokagimg informatlon®™ on pages 1=,

18 ATmegals(L) m—————————
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LCD-016M002E

16 x 2 Character LCD

L

==

i

FEATURES
» 51 8 doos with oorso

= Bull-in controlier (K5 D0ES or Equivalsn)

Vishay

r 4 OV power supply (Ao avalable for + 3V

= 1ME duty oydo

ik T « BiL iobe diven by pin 1, pin 2 or pin 15, pin 16 or A K [LED)
« WV opiioral 1o + 3V powar supply
MECHANICAL DATA ABSOLUTE MAXINMUM RATING
ITEM STAMDARD WALLE LMIT ITEM SYWMBOL | STAKDARD VALUE | umIT
WiodUio Comonsian Bl x3ED0 mim MBE. | TYF | MAX
Viswing Araa EEQ'ED mm Fowsr Supply | vODwss | -03 | - T
Dot S 056 1058 mm gt Voitage . s | - :
CaraaEr S SR REE ™ WOTE: V55 = 0 ol VOO . 5.0 Vo
ELECTRICAL SPECIFICATIONS
ITEM STMEDL COMDITION STAMDARD VALUE UKIT
MIK. V. MAX.
Ingn Wolage YOO VOO =+ 5V L7 z.0 3 y
VDO w5 3V 27 30 £3 v
Supply Cure oo VOD . 5V - 1.2 3D A
20°C - - -
Fecommendsd LC Criving | VDO - W0 FC 42 4.8 £ y
Yoimge for Mol Tamp. 3850 a8 4.2 4B
Warsion Moduio Ehi 3E 4.0 44
TEC - - -
LED Farwaud Yolmga VF 20 - 4.2 4B y
LED Forward Curmon IF 220 | amay - 130 a0 4
Edge - 2 40
EL Fowar Supply Cunom EL Wail o I OMACAO0HE - - A 4
DSPFLAY CHARACTER ADDRESS CODE:
DEtyPIn 2 3 4 5 & 7 B 9 WM B3 W5 16
DO AAMAGDG== oD [ o oF
DO AAM Addrass | 2 | 4 i
Doonmem Kumber: 37217 For Tachnical Cussions, Comao: Dispigysssishgyoon W Sy o0 m

Feréglon 010002

i




LCD-016M002B

VISHAY
Vishay 16 x 2 Charactar LCD
PN NUMEER SYMBOL FUNCTION
! Wz GND
2 Vi o 3N 00+ SN
3 W Conmas: Aojesamon
4 R= HiL Ragimer Solecr Sigral
= AW H/L AcacWirte Siomal
B E H —L Enablka Sigrai
7 oag Hil Dam Hus Ling
B oE1 KL D Bus Ling
g oa: HiL Cama Bus Ling
[ o3 Hil D Hus Ling
1 O 4L D B Ling
F: s Hil. Do Hus Ling
13 D8E HiL Do Hus Ling
14 oar Hil Cam Hus Ling
E AlVea + 4.3V tor LEDVNogamve Wokago Cumun
& K Powar Supply for B (OW)
DIMENSIONS in milimeters
L33
o]
e
I::ET 00T SIE
e
[l e ] i
am [ T3 - 1 -
_J'.H_ EE.ID [WAN) -
K 55 7 A -
oy 355 panfomeruam - = e
L1 | T T
= & = = &
b 5
= | 149 [
& I § | l
: | L
5 LE 1
T_!'.I.I: | :gsfm - n.E!'I;ﬁ:T:
LED - HL B/L
HIGH | LOW
Wi | 13z | 12d
W2 | BB 75

wew s oon
10

For Technical Dusstons, Comao: Dy, sy pom

Dooumem Mumbsas: 37217
Rervision D- Ocl2






