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MPPT Control of TEG-Based Micro Power Generator

Nattapat Sithisawat
Parat Kongthai
Samatcha Prasongsuk

Asst.Prof.Dr.Nirudh Jirasuwankul Advisor
Abstract

This thesis is a study of electrical production behavior of thermoelectric generators.
Which applied thermoelectric material (TEG) to create a micro power generator from waste
heat by programming and inventing the Maximum Power Point Tracking (MPPT) circuit. The
efficiency of this device is improved by adding TEG Module from 10 modules to 17 modules,
adding hot temperature supply sources as 600 W light bulbs with AC voltage input at 240 V.
We start measuring the current and voltage produced from a micro power generator at a
temperature difference of approximately 60 - 70 °C. The testing result , the heating side
temperature is 70.3 °C and the cooling side temperature is 7.32 °C. So the temperature
difference is at 62.98 "C. Measure the voltage and current produced then create the current-
voltage characteristic graph. Which has value of 0.0171 W, 0.0001 W and 0.5491 W that load
resistance 0.5, 1M and 51 ohms respectively. The next step is to use the Buck Converter type
of Mppt Control circuit to charge the battery voltage 3.7 V. The result of the test is available
successfully, therefore being tested with various electronic devices found that it can actually
useful. So it can be considered that the power generator has been modified combine with

MPPT Control technology can be used to be practical.
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2.4 Maximum Power Point Tracking
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2.4.2 vaNMINIUYBY Maximum Power Point Tracking
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I-P Characteristic Curve for Micro Power Generator
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Abstract

This thesis is a study of electrical production behavior
of thermoelectric generators. Which applied thermoelectric
material (TEG) to create a micro power generator from waste heat
by programming and inventing the Maximum Power Point
Tracking (MPPT) circuit. The efficiency of this device is
improved by adding TEG Module from 10 modules to 17 modules,
adding hot temperature supply sources as 600 W light bulbs with
AC voltage input at 240 V. We start measuring the current and
voltage produced from a micro power generator at a temperature
difference of approximately 60 - 70 “C. The testing result , the
heating side temperature is 70.3 °C and the cooling side
temperature is 7.32 °C. So the temperature difference is at 62.98
°C. Measure the voltage and current produced then create the
current-voltage characteristic graph. Which has value of 0.0171
W, 0.0001 W and 0.5491 W that load resistance 0.5, IM and 51
ohms respectively. The next step is to use the Buck Converter type
of Mppt Control circuit to charge the battery voltage 3.7 V. The
result of the test is available successfully, therefore being tested
with various electronic devices found that it can actually useful.
So it can be considered that the power generator has been modified
combine with MPPT Control technology can be used to be

practical.

Keywords : Mppt Control , Maximum Power Point
ranudunuazanumfyvetym

Tulegtiudinnudaanis lumsldndunuazeia
2 X o & ad a & A
Ay gaiomaTuTatmes Tudidnnsnduiluiviauls

&4 Y w ¥ — ~ o a ) \
ipaninlimdsauanuieuiar insihganenios luda

- @ o & d e A o Aad o ¥
IAUIAITUNIUNITN NI QQHJuﬂ')lﬁﬂﬂ]ﬁa“ﬂﬂqﬂu’]ﬂ’]ﬁi']ﬂ



A o A i o =
inesruiia liihvinadn Taeldldmn1uiierdy Maximum

4

- v

Power Point Tracking (MPPT) 111U 52Au3a3197995 Mppt

a a

Control 1ot nlsz@nTamlunisviiaiu1d TEG Tawnda

.
o w ]

AINTZUA U faagagan 18010 TEG eanuildauiy

L

sa g A 44 < 13y
'EIQ‘]Jﬂi‘L'L!ﬂlﬂﬂﬂiﬂuﬂﬁmaﬂﬂnﬁ:iﬁ’.]ﬂ'ﬂ'lﬂﬂ i'lﬂ!ﬁ'!l!ﬂﬂul‘lﬂ'lu
Ay
2. NYEHNINBIVO

2.1 Maximum Power Point Tracking w30 MPPT

2 & aa . = PR @,
HUWDI VUADUIT (algorithm) NYNIIA lﬁuqﬂnimmm‘m

= o

a a oA 3 o v I3
dlaansoting a1 lumsmInusuaaduaie1fiada1uisn
¥

3
Nﬁﬂﬁ1ﬁd‘lﬂﬁ11ﬁ1ﬁ§fi§fﬂ (maximum power) MU maa v

gagavznlasunlas hawmsulaoumlawesnniines

=

A9 154 ANUITUVDIHAI01TAG (Solar radiation), R q il
ANMNIIAGDY (Ambient temperature) 132 gV il vouyan
ua1911ad (Solar cell temperature) 3¢ U1 MPPT 185unas

LU

aanuuu1 1 IuTns T sismayosdmsuiinisnsdvaew
maalhvieenvemusaduaieriindnaoanar imalild
mimaaraagegaluuaaznamiumanuduveantaofindi

1850 Tugiveanszualvfuazuzad Tyl

¥ "
Argvuneudtves MPPT ezl draa lvh
& ' ' s a o []
WINTYU HINATINADUNUT NGUURITAdIaIDIRad 1a A
useau Trlihuaznszualihwisenganii sxdioganuguil

danssanu ldhaznsyualdiwisenvesnguunaarad

a Y
[HGERRRITZIVARY!
4 i 3
- widild

Isc

Imp € PT
Qe P-V curve
widn

Vmp Voc

¥
@

= o A9 Yo o - 9 ETR
3U7 2.1 yadan ldmagagaivfeussdunaznszuadaa
@ [ ™|
awiunuy Indifeaiuiiga

=

2.2 1NA1iA Perturb and Observe (P&O) mntinihilumaiininn

i

o o9 1 1 ) o, o
iimlszgnaldnedinnsnate matia P&o wilumsisy
' o '3 T I T Ao a1

mussduvessyuuaduasoiag b Tusisnaimida il
A & A o @V ' o
Hnduaaoaa iiedsgama ihgegagaoemang sdu
dinanlasumlasaganeananazunisegsougamda i

ARG IV

44

lyand ¥y Measure

w
b

6 ]
SO
5

Yes Yes

X+p=p
A+p=p

Save Py, Vyand d

!

U 2.2 suuunshanmes P&O algorithm

3. 35m3 ponNUUUAENIINAADY

A ¥
Tumsanyimaasansaiiszgninieeniluasineu

a g "y o &
Tavaoui 11flumsnaaounIsHaa nsud usadu veaniod
dndialfrvuadni1dviinaslFvlgalnd dienann
Maximum Power Point Ransandnesnu lduazluaoui 2
(unINATD12395 MPPT Control imagfive 1 dvinsfinmn

a o4 do A o o d A
nazdszAvguunnilszyndmuniesduiialibhnaanive
o v & @ 9y | et
W lUnsauseduli Tnaanaaou 1iufe uuamessvuig 3.7

\%

- a o 4 o a W
ADUN 1 NAADUNITHAANTZUDT UITIAY VDAUNTDINUUA lﬂﬂ'l

d
vUIALIanN

a 2 Ard Ay y o
1.1 'FI'Iﬂ'lﬂﬂllu'I!l'J"I.lQEIlQ?JHﬂi1ﬁﬂﬂlﬁﬂ1$ﬁ1ﬁiﬂ

o 3

i o a a © e ¥ ow
lﬂu‘qﬁmﬁmqmﬂguﬁ’mmu mnsaanauamasduinuaIe

819% 8 TAUDIN cooling water box 1317114 13l undeswaradnla

3.2 imslSunssduveannasnie nszoaady

1714 240 v Tao e Multimeter SaAuian1mmiud1 1dase
. H ¥ :

dungmsnlasuinlasvesgungiviaea lii@adsmelunses

sudla i rvuiai@n Tag Thermal Sensor inuguiny

= gla o

s | ;
HHAI3905U03 Arduino M50 TM)szAugUuIazaIndanis

a

¥ ¥
nageuluniail



1 ¥
U 3.1 msasrviaguninaaesd 9 1nHII995 Thermal

Sensor H1H Arduino

3.1.3 ﬁatnmf}aqmwgﬁff’aﬁmﬁaﬁﬂﬂmmndwﬁu
Uszwa 60 “C il hmstudfinne nszue usedu i R
Y3ua11d daud 0.5 - 1M Tevy uazahit 18l g o amn
Ma1 1AM P =1V nazai1ans -V characteristic curve ,
P-V characteristic curve 112 % I-P characteristic curve lﬁla ﬁatﬂﬂ

WaAnasuveamsauveuaiessuiia lihwmdnnouih

¥
7993 MPPT Control unlszgna 14 luauneuaa'’ly

U7 3.2 msdanveanszua usedu finda ldvininToafuiia
Tlhwnaidn

@ouh 2 NMINATEUNTIUVDI2995 MPPT Control

E a o T ad =
Tums1lseABg1995 MPPT Control Vi Huaaui

) o

' @ Y v eg ya o s a @
Asuizdugounazingi ldioudnaziduatudes dniu
Mo o 2 A - 1A ]
N9EIVETUADNNL0BNILUIYS MPPT Control 8813301410
uagazalndens Idaunazdmihdnuideaiuzili 5.3

o 2
rane il

317 3.3 m3eenuuuI395 MPPT Control fitlszAng 191uns

naaoy

45

321 ¥1n151¥0uA01993 MPPT Control 714
Usgaugiundunioasuilaliiwinacin 17 Tuga Taw
11294ANUUANAIYBIAUNYT 60 - 90°C 78 DC Supply 910
useduhbihnszuaasalunisnaaeumaiiaiuvednses

MPPT Control

o A 1 o
3.2.2 MMSIyauna13993 MPPT Control HT'Iﬂ‘]J Hua

- o y a ¢ & y '
IN833 3.7 VAUNGHUIIBUBUINDT ‘Bﬂvlﬂlﬁﬁﬂﬂﬂﬁmﬂ\iﬂ'l
o o i a 4 o =
NIZNT UIIAU HATNIAIPITA ﬁwﬁﬂﬂ'ﬂﬂll"lﬂ'lﬂlﬂiﬂi‘lﬂ'l!uﬂ

L R )

r 4 o w 1 o Yo et ®
Iiha@an sazmdsonsaduidunuaness uazinsg
naaeulaolsvuin AT duanaaduldudniimaiuiinona

GLEREY

311 3.4 M3152ABFI993 MPPT Control i 1¥Tun1snaaeu

ARDUINO TEG CHRAGE CONTROLLER (MPPT)

Cuarent Sensor

POWER X
——— CONTROL R U

——

31 3.5 szUIUNISIOME99995 MPPT Control #i 18
Uszdulimmnseaduiia Wi wunadn
4. MilEaNadoya
Wy o ¥ v W
wamsnagou lauseeniu 2 vunou deaeliil

= e a g a
AouR 1 Hanmsnaeumailudidnnin 17 Tuga

a

/5 a d =
4.1 Nﬁﬂ15ﬂﬂﬁﬂ‘1]l1"lf]‘iTiJEl!ﬂﬂVl‘J’ﬂ ) r Tngm n

1 a = ay ¥ ,,
HOANBMHAU 62.98 °C Tﬁawqmﬂgnmusau 70.3 "Cung

ay d .
guuQlANIYIY 7.32°C



M990 4.1 AWSIAY NIzua nazidlfignean
A o A 4 ' a
samnnnasasiuiia lhwuadn finadgungil (A1)

62.98 °C @i 17 Tuga

R(€2) V(mV) I(mA) P(W)
0.5 92 186 0.017112
2 358.4 180 0.064512
5 871 172 0.149812
24 3241 135 0.437535

51 5280 104 0.54912

100 7250 74 0.5365
120 7810 66 0.51546
150 8450 57 0.48165
220 9330 43 040119
331 10110 31 043134]
470 10660 22 0.23452
1000 11380 11.4 0.129732
9840 12080 1.2 0.014496
9950 12140 1.2 0.014568
99600 12230 0.12 0.001468
100000 12260 0.12 0.001471
200000 12280 0.06 0.000737
10000000 12320 0.01 0.000123

I-V Characteristic Curve for Micra Power
Generator

; " o 4
JU 4.1 navlpaidnpaiznszna-usadu mInmsnaaaUAToq

AudiaTihvuadn

P-V Characteristic Curve for Micro Power Generator

JUN 4.2 nalpadnuaizusedu-mas Tl snmanadeu

4 o & o
ingearuiia liihvinaidn

46

I-P Charactenistic Curve for Micro Power Generator

U0 4.3 nanlgadnvaznszua-haa i vinmsnadey

inTeaniia lhwinaidn

, . o
ADUN 2 AN ISNATEY 1905 MPPT Control NUHUAIADSS 3.7

Vv

4.2 HANITNAABUNITIINIUIT AUTIAUVDII4DT
: - N1 | o
MPPT Control 1l 14152 ABUuLT vzuaAIA 1T 1748
nazmdagega ruvihooueiinesvesdaginsel

=

M990 4.2 AGIGAVDINTZHA H5IAU HAZMIAT 0

AT =60-70 "C @ MFuMINAAD1 2995 MPPT Control

AT I(A) V(V) P(W)
62.98 0.10 5.28 0.53
64.13 0.11 5.46 0.60
67.65 0.13 5.61 0.73
69.32 0.15 5.89 0.88

IV Characteristic Curve for MPPT Control

71 4.4 pavlpuidnyaznszia-usady mInmsnATeLINRs

MPPT Control

P-V Characteristic Curve for MPPT Control

/

314 4.5 namdnudnvazussau-mas i sinmsnaaey

W3 MPPT Control



sajdnamsduiivau
A4 o a g o &
nminageumieantiia lhvinadn Tagiau
o ad a & o [ o
vinmas TwdianninTuga 17 Tuga Fuhwieounsuiu unz
? A a a a o
14m31iiu1993 MPPT Control titm)szangamluniaiai
& a8 L
¥94 TEG udara’lyil
o i 4 Y
vinHamsnaasauaasliiiudl yamseaduiia
o 4 . " @ 4
ThvunadnannsaFuiimssie nzoa usaau Tdien
Anunanavegumgiegiilszum 6o °C fudn’ll Taolu
I Ay ay v o =
msnaaeunsail ldgavigidndewilu 70.3 °«C nazgamygil
o 4 o w 3 W ' a
anndwiy 7.32 °c dniuez lannnuuana1vosgungi
. y 2 S5 e
aoadalunieiiily 62,98 °C virlviaadaa 1y short circuit .
. 5 . A a qyar o
open circuit HAY maximum power THOA lﬂ‘l.lﬂ'llﬂl-l 0.0171 W,
0.0001 W 1182 0.5491 W 71 THAARIWATUNIN 0.5, IM uag 51
Teru auday

1A 0
910 u' 181999935 Mppt Control in1ag3vo 14
a <& - 4 ! v
dszAvgvuumilnageu iens19aoua nszua usedu

o o o A& A

Mda Ransondasenunldgeaaifionaziih hlniansadu
v TnaanagouIiufe LUAMSTYINA 3.7 V HAMINAT D1l
Al v o ¢ d & 9o a

nlafe aunsamimanialdaduiotelaildnaaeniy

Unsaldidnnseiindaesgnunawnsalsauladese Tag

e

AIgIgAYBINTTUT UsIAY Haziae Aldnaaauunii

4 ' Vi

a " o w = &
vewsiineiiu sxilAmdudmadigagalunisei 4.2
A 1 e o a ¥ = e & | o
Aemimdsgagainaneonin ldninnieadudia lbhanain
A yd 1 ¥ oa '
anaaa 141191 7995 MPPT Control 1NfBNsuaaIA174gR

' 3
veanszud ussnunaziiasinga ldiniv dunqg'lden
a oA i o
WOANTTUANNADIHDS Tracking 1InFUT 4.4 az 4.5 AmAIAY

meaeaasuiuglnie fanazszezinarlunsnaaey Tav

VoA

; < ; ; o
TildfimairIdarinaruimslfoundaedaiumuise
a ' A o a { o w I a

o Tadunseaduiia lliiiaiims diudzaInadsoudu
maTuTad MPPT Control ananiit 1514 5= Taaal 14054

lusuina

6.nAAnTsHIzMA

=

VDVDUWITEAY WIT.AT. HTT ITITIUND UaznmY

A 3 a

7 ) @ s a
osdsmnaeuindny Usziimadinimassu lbfinn

h.

' § o o & oA
i limuuzihdailulse Tewies198e aneasudmii

weul§idamsnindndainssuldifmainilvanusulu
y A a y & Yo o
a3 ealienianaaes Hgaiintennzgin vensiu

] ¥
vouUNszAY IAmwsa uazaseuainlims mivayunasn

47

a Yave w A o quw &
mMsfiny M3Eu unalimadale G i Tasaauiienuan

¥ 3

Uszauanudnsalillddea
Y A
PNA1581984

[1] Kotchawan Chantanaporn and team, An Application of
Thermoelectric Generator (TEG) as Micro Power Generator from

Waste Heat, Electrical Engineering KMITL, 2017

[2] Ghislain REMY and team, Review of MPPT Techniques for
Photovoltaic Systems, Laboratoire de Génie Electrique de Paris

(LGEP), 2013



|< MITEENEINEERINE

PROJECT
DAY 2019

48

Department of Electrical Engineering
(Electrical Engineering)

MPPT Control of TEG-Based Micro Power
Generator

Nattapat Sithisawat!, Parat Kongthai? , Samatcha Prasongsuk?
and Ass. Prof. Nirudh Jirasuwankool*

Abstract
G i R

This project proposes a study of thermoelectric generators (TEG)
characteristics and its application as a micro power generator from waste
heat. The design objective of this study aims to providing power source of
3.7 V battery charging or other smart devices. By implementation of
maximum power point tracking algorithm (MPPT) to a cluster of 17 TEG
modules, the maximum output power of 0.549W can be obtained by
temperature different from the waste heat of 600W incandescent lamp and
cooling water. The test result shows that TEG has potential and can be
applied as alternative energy source for low power applications.

lnt‘rod‘q_ﬁ an,

Nowadays, people are living in an era where the demand for electrical
energy increasing. Most of the energy that is currently being used hasn't
been able for the needs of consumers and has created pollution to the
environment. Causing the idea to research for renewable energy sources ,
In order to better for consumer energy needs and better environmental
conservation.

Renewable energy for now being given attention and being developed
is heat energy. Because of the low cost and heat temperature. There is
release of exhaust heat , Which without being reused for the benefit.
Which can help reduce pollution from electricity generation in the future.

So we'll try to use MPPT control with TEG micro generator to
generate maximum power for device to make waste heat more useful,

Methodology
R

We have improved the original micro power generator for higher
efficiency. By giving the hot side temperature as 6 x 100w light bulbs and
the cold side temperature is cooling water. We has added TEG modules
from the original 10 modules to 17 modules by coding MPPT Control
program into the arduino board to require the maximum value to be
achieved.

The experiment we divided to three parts.

1. Test Micro Power Generator 17 Modules with different temperature
62.98 "C and input AC voltage 240V for collect current and voltage
data.

2. Plot I-V, P-V and I-P Characteristic curve and find short circuit , open
circuit and maximum point from curve for prepare to test MPPT
Control program.

3. Take the device to experiment with MPPT Controller buck converter
type to observe and record results,

sults
‘UJMM

The result show MPPT control process as follow Figl. I-V characteristic curve
from MPPT as follow Fig2. P-V characteristic curve from MPPT Control as
follow Fig3. and Tablel as follow result maximum power point tracking of
experiment.

Sl

BT

Figl. MPPT Control Process

Fig2. I-V Curve MPPT

AT | 1a) [ viv) [ POW)

/ 6298 | 0.0 | 528 | 053

= 6413 | 011 | 546 | 0.60
! 67.65 | 0.13 | 561 | 073
: 69.32 | 015 | 589 | 088

sult of maximum power point tracking

. . ’ Tablel re
Fig3:P-V CurveMPET From MPPT Control Circuit

anﬂuslan ‘

The study indicated that when the different temperature is higher, the
module generates more power. The results from experiment adding modules
from 10 to 17 modules and increasing the hot temperature side from 4 to 6
bulbs, it is found that the production of voltage and currents are much faster.
When the temperature difference at 62.98 ‘C. the micro power generator can
produce power more than old device is 0.549 W, Then use the MPPT Control
circuit to check the maximum output current voltage to select the optimum
maximum value to charge the voltage to the 3.7 V battery. After charging
complete, we bring battery to testing with electronic devices, so we found that it
can actually be used for daily life.
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Thermoelectric Power Generator TEG Module

Specifications:
Material: Ceramic / Bismuth Telluride

Color: White Parametric model: SP1848-27145Temperature(C): 150 degrees Open-circuit
voltage(V): 4.8V

Current(MA): 20/0.97/225; 40/1.8/368; 60/2.4/469; 80/3.6/559; 100/4.8/669
Module weight: 25¢ / 0.890z
Module size: 4 * 4 * 0.4cm / 1.6 * 1.6 * 0.2inch (L * W * H) Package weight: 26g / 0.920z

Package size: 14.5 * 10%0.4cm/ 5.7-* 4 * 0.2inch, (L * W-* H)

Features:
Small and lightweight, convenient for use. Designed specifically for power generation.

Sealed for moisture protection and contain thermal elements formulated for optimum

Seebeck power generation.

High temperature 150 °C, with NM static protection.
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CLASSICTONE
Superlux

CLASSICTONE 100W E27 220-240V E60 W-W
1CT/5X10F

Mushroom-shaped (E-shaped) lamps In various diameters

Product data
General Information Approval and Application
Cap base E27 | E27] Energy efficiency label (EEL) E
Burning Position UNIVERSAL | Any/Universal]
Nominal lifetime (nom.) 1000 h Product Data .
Full product code 871829112459700
Light Technical Order product name CLASSICTONE 100W E27 220-240V E60 W-W ICT/
Lamp Luminous Flux 25°C EL (Nom) 1280 Im SXI0F
Colour Rendering Index,horiz (Nom) 100 EAN/UPC - product 871500226310
Order code 920246243301
Operating and Electrical Numerator - quantity per pack 1
Power (Rated) (Nom) 100w ) Numerator - packs per outer box 50
Voltage (Nom) 220-240V Material no. (12NC) 920246243301
Net weight (piece) 0028 kg

Controls and Dimming
Dimmable yes

Mechanical and Housing
Bulb finish White-Window

Datasheet. 2018, July 23

data subject to change
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CLASSICTONE Superlux

Dimensional drawing
D Product o € (max)
CLASSICTONE 100W E27 220-240V E60 W-WICT/SXIOF  60mm 104 mm
u
¥

SUPERLUX 100W E27 220-240V E60 W-W
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Technical Specification
EAGLE files: _arduino-mega2560-reference-design.zip Schematic: i - i

Microcontroller
Operating Voltage
Input Voltage (recommended)
Input Voltage (limits)
Digital I/O Pins

Analog Input Pins

DC Current per I/O Pin
DC Current for 3.3V Pin
Flash Memory

SRAM

EEPROM

Clock Speed

ATmega2560

5V

7-12V

6-20V

54 (of which 14 provide PWM output)
16

40 mA

50 mA

256 KB of which 8 KB used by bootloader
8 KB

4 KB

16 MHz

the board

Power
Led
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Power

The Arduino Mega2560 can be powered via the USB connection or with an external power supply. The power source is
selected automatically. External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The

Dimensioned Drawing
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Li-Polymer battery 3.7V 103450 1800mAh lithium ion polymer battery for GPS

Overview : Quick Detail

Place of Origin : Guangdong, China (Mainland)
Model Number : 103450P

Nominal Voltage : 3.7V

Cell size : TI0*W34*L50 mm

Battery type : Li polymer Battery

Warranty : 1 Year

Certificate : CE/RoHS/UN38.3/MSDS/CB/IEC62133
Cycle life : 500-1000 Times

Overview : Supply Ability
Supply Ability : 10000 Set/Sets per Day

Overview : Packaging & Delivery
Packaging Details : neutral packing
Port : Shenzhen/HK

Lead Time : 6-10 days

Brand Name : KAMCY

Nominal Capacity : 1800mAh

Type : Li-polymer

Pack size with PCB : T10*W34*.52 mm
Capacity : 1800mAh

Weight : 36¢

Application : GPS, Digital Products
Size : 10X34X50mm
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De7 LCD PANEL [—295—
W i
Deo CONTROLLER Lo
E LsI 0,05 4ot
RW =1L SEGB0
RS
v
o
-1 &
Vo | CONTROLSIONASS, oG oRER | /S&2
A I
& El BACKLIGHT ]
Lishl 1] [
The tolerance unless classified +0.3mm
L MECHANICAL SPECIEICATION 2 §
Overall Size B8 0x 60, Madule
ViewArea 76.0x 25.2 WIO BiL
Dot Size 0.55x0.55 ELBL
Dot Pitch 0.60:x 060 LED BIL
. PINASSIGNMENT = . N(d ___ ABSOLUTE MAXIMUM RATING &
Pinno.| Symbol Function Item Symbol |Condition] Min Max. |Units
1 Vss | Power supply(GND) Supply for logicvoltage | Vdd-Vss | 289C | 03 7 v
Vdd Power supply(+) LCD driving supply voltage | Vdd-Vee | 250C [ -03 13 v
3 Vo Cortrast Adjust Input voltage vin 25°C -_0_3 Vdd+03[ V
: | RS A\ Rupuw@h il _ ELECTRICAL CHARACTERISTICS _
5 RWW_ | Dataread / wite Item Symbol [Condition] Min. [Typical| Max [Units
6 E Enable signal Power supply voltage |vdd-vss| 259%C | 27 — 55 | v
7 DBO0 Dalah:slpe Top NW MW N W] v
8 DBl | Databus ine 200G =171 =178 = ol v
9 DB2 Data bus line =
10 | DB3 | Databushne LCD operation voltage| Vop = o 1) = 1641 =184 | ¥
r DB4 | Databusine 25% | 5(61|53[64|58]6.7] V
12 | DB5 | Databusine SO0 Jadl—laz|— 58]~ | ¥
13 | DB6 | Databusine 7% f-ls7/—|6[-63] V
14 0B7 Dala busline LCM current consumption (Mo B/LY  |dd Vdd=5V| — 2.5 4 mA
15 A Power supply for LED B/L (+) Bachight curment i LED/edge|VB/L=4 2V - - - mA
16 K Pawer supply for LED B/L (=) LED/array|VB/L=4 2V - 260 - mA

LCD option: STN, TN, FSTN
Backlight Option: LED EL Backlight feature, other Specs not available on catalog is under request.
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@ CODING SYSTEM FOR LCD MODULE

@Qj_ﬁuiii-ii-
2 3

P
1

4

5 6 7 8 9

Powertip products

P
C Character
G Graphic
2 ; Module type
S Engineer sample
i 7 Total solution
5 08.16.20.24 - | Characters per line (for character modules) Characters per
120.122.128 - | Row dots (for graphic modules) line or row dots
i 01.02.03.04 - | Lines (for character modules) Lines or column
32.64.128 - Column dots (for graphic modules) dots
Without backlight
EL backlight, Blue-green
EL backlight, Yellow-green

EL backlight, White

CCFL backlight, White

LED backlight, Yellow-green

LED backlight, Amber

LED backlight, Red

LED backiight, Orange

LED backlight, Pure-green

LED backlight, Green

S T

LED backlight, Blue

=
i

LED backlight, White

Backlight mode
(Type + Color)

Standard (through hole, cable, connector and
etc.)

Straight pin-header

NI|<| 0
C

Right angle pin-header

Connecting type

None (*1)

TN positive, Gray

TN negative, Blue

STN positive, Gray

LCD mode
(Type * Color)
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\
U STN positive, Yellow-green
. M STN negative, Blue LCD mode
+Color;
F FSTN positive, White tps )
T FSTN negative, Black
8 |0~Z Series number Model name
|IC manufacturer / character pattern
9 ftotal solution series number *9
NN Without controller
A Reflective  /Normal temp. ~ /6:00 direction
D Reflective  /Normal temp. ~ /12:00 direction
G Reflective  /Extended temp. /6:00 direction
J Reflective ~ /Extended temp. /12:00 direction
B Transflective /Noraml temp.  /6:00 direction Polarizer typel
4 E Transflective /Noraml temp.  /12:00 direction LCD Temperature
H Transflective /Extended temp. /6:00 direction range/
K Transflective /Extended temp. /12:00 direction | V¢ ing direction
Cc Transmissive /Normal temp.  /6:00 direction
F Transmissive /Normal temp. /12:00 direction
I Transmissive /Extended temp.  /6:00 direction
L Transmissive /Extended temp. /12:00 direction
No code value | Standard product .
1 Version
01~ZZ Special code
(*1) Without code value
(*2)  [Character patiem Character Graphic
English / Japanese EA HOMA/MC SO NO WA AO| JA| YA |E4
English / Europe EB H2/MHB/HC/HU | S5/86 NS/MN6MI | WBMWS JB [ TA
English / France EC 83 N3
English / Russia EH SH NH
English / Chinese HH |
English / Hebrew 54/S8 N4/MNB
Note:  A: APANPEC LSI M: MOTOROLA LSI R: SHARP LS| W: SITRONIX LSI
E: ESPON LSI N: NOVATECH LSI S: SUMSUNG LSI Y : SANYO LS|
H: HITACHI LSI QO: OKI LS| T: TOSHIBA LSI
J:JRCLSI P: PHILIPS LSI U: UMC GROUP LSI
(*3) Check with our sales for available combinations.
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® CODING SYSTEM FOR OTHER PRODUCTS
PD - % %k % % % %

1

PD

1

Powertip design product

2

Products

2

IN05300,IN05500...

| Product characteristic

Types

NOTE:The code value and length of product characteristic are unlimited
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