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ABSTRACT

The purpose of this project is to make the resistance spot welder
controlled circuit that is designed to use microcontroller to control all operation
systems. For example : weld cycle, solenoid valve and weld current. The quantity of
weld current is limited by the variable trigger angle 0-180 degree. SCR is used for
switch on and switch off the power circuit (Full wave control). From this concept that

make more comfortable and precisely use.
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auuuse Tuid mswdldeansa@ouTdsunsuamugunisiou idawdesns
TulasnouTnsamesuuudnideiasega 51 w3e Mcs-51 Inmsianudunuy 8 fn
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- dwsvldiumiteanudidmiuldsunsu(Program Memory) sufumizsnawéi
i msuiugaddafios iy Mcs-s1 Idqeqa 64 Alaluritilobyte) lidou
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Po.o-Po.7 P2.0-P2.7

------------------- LT 11T

1
__: Port 0 Drivers Port 2 Drivers
1
)
Ve T ]

RAM addr.
Reg;:te.—r :> RAM [ Porto Laich | [ Port zLutch ] |EPROM/

(O O ¢ R
G

Stack Addr.
Pointer Register

B

Register pcoN | scon [rmop[Tcon] | KDY Bufter

THo { THo | TH1

]
-
s netmenie K
K
K

SBUF | IE P

Interrupt, Serial Program
Port and Timer Blocks Counter

PSE;I 1| Timing _§ 5
A i | and 185 ) DPTR
EA Control | 2 & L
RST —1—— =
P
]
t
' osC
:
e - T
XTAL 1 0 XTAL 2 PL.0-PL7 P3.0-P3.1

71U 4.1 uaaslassadaves 8051

s
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& 9 . o « o . T v
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3. fygnamugudissdelldimihsad Wevenfumizsanusiideanse
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3. Serial Port Wiowesneynsy  FngezsnunzBoudoyniy Serial Port illunuy 8
a v [ - ] ) a o It o
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FFFF . FFFF
60K
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EXTERNAL 64 K
— OR—* BYTES
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3. msonahfuszuy luTasaeuInsames 14 2 dpvae Aeuuumm a5 (Memory

Map) UAZUUUAIUBUNN-101ANANETN (/O Port)
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(Y o ° [} a
min deanwfssnnguuumteas tavezasiieldaaea sl lideadenamanves

seuu'luInsneuInsames
5. IfMAiAyd MU 1UANUAZAINUINUIY (U Clear Display, Home Cursor,

On-Off Cursor, Blink Character uazé’uq"éﬂ
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0" dydnuel ey
1 Vss AS1IUA
o
2 vdd +5 104
3 Vo dsumuaindaonsaiu(o-s Taad)
4 RS AenTomani (0 = SomansmdmSeauranuaas
701NN, 1 =5 3massmdn)
5 R/W A9NNITBEIUNTBNTINOU(0 = (Wou,1 = 811)
~ - . .} - v
6 E suuiianiseumnseiiounenda
7 DBO adpunvIAATian 1
8 DBI adBuNNIeIAYAiiah 2
- s o :i
9 DB2 adBunnieRnaiian 3
9 m d P

10 DB3 adsunm/eanaiiah 4
11 DB4 adBuymiednaiiai 5
12 DBS5 addunnienaiiai 6
13 DB6 adBunnednaiiai 7

a s - 4’
14 DB7 addunnieanaiah 8
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gamdanauguIaynIsuTaen
4 At 9/ A ot ° as 1
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(Data) Tasezdmuadrsndyanuersiea®s) fis ersleanifugud semansfamsds
s Ao [ . ° ot ] o
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uran(Busy Flag) uazdiSoudesuds  SwzaunsadoudeyadudelUla  szuululas
aouTnsames nuzdsaldisnsmiranaunu
P 9/ 9 o A -d" o Q‘I’ o o

3. madsudeyaliiuuenddlugail annsoirlénauuy 8 fa uaz 4 iia Tag

il 4 Dz l¥modyanudeyn (Dat) fise 4 &u fAe DB4-DB7 (dmivszuvlulns
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t,=0693(R, 1R,)C
t =0.693R;C
a1 (peroid) = t; +t =0.693(R, +2R;)C
A2 (frequency) &~ 1.44/ (R, + 2R)C
' Ao ~ o o do 1 - P [
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=2 g Y S = =) PP v La LY P A’f 9
Vedowweenszua I dinsane lunsnIneadesyadyanaiadnrauiuaua gt

]
=)

Hvunnveaweaia tazgnueieTassunszua WA NATY (drain) voswemva uazgn
[ ] v o o L4 9 o 1 LY P
dadyanaruwadnsmnesies (pulse transformer) Iin13A83993Aa31/49 5.6
o w o o o
3.1.6 2993U8nn3 14 lasldiadnsudWeswes (pulse transformer)
etlesiudyanusunuduiionnan ihasuaady  lursesnininestededd
o 1 Y o w ot - L4 o o

MTUINNTNIATEHINNITAMAN AUNIIMAY ilnsaiimanzay Ao Wodniuveswes
& I's . ad . o { o
F91dden19unumes s (ferrite)EI 28 5113 19(turn ratio) 1:1 $1MIUTBUANUAIUAL 160
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1 o aa g
asnanesd 6.1 2esuasduuataeaiiiueunnen
A A & A A
aszua 17w 4 veeled DAC 0808 FifIgagAlsEIIl 2 mA 1H0991N
Foans Taafimegegaiieniyneiiy 10 v faldanudumu SKQ denseueel
wond] nazdfusanudiumudian 14 nnwesesihanulasfleusluuisain 5 o

12 484 DAC 0808 ttazIadyanaieniyniiesnindagli 5.1

M3 6.1 tansAuemynnn leduazainsdiuan

Binary Inputs Voutput
B7 |B6 |B5 |B4 |B3 |B2 |Bl [BO 9 fan

0 0 0 0 0 0 0 0 0.25 0

0 0 0 1 0 0 1 1 1 0.74
0 0 1 1 0 0 0 0 2.2 1.88
0 1 0 0 0 1 1 1 3 2.78
0 1 1 0 0 0 0 0 4 3.76
0 1 1 1 1 0 0 0 5 4.71
1 0 0 1 0 0 0 0 6 5.64
1 0 1 0 1 1 1 1 7 6.86
1 1 0 0 0 0 0 0 8 7.53
1 1 1 0 0 0 0 0 9.2 8.78
1 1 1 1 1 1 1 1 10 10

A1NARDWN 6.2 MITUAYYIU TCA 785

Mnsnaaesdsglil 54 TasfleudgyanunivauiuuseduTvihnszuaass
v T -& 9/ A I=) )
Aandeesninvinestueui] v 11 ves led TCA 785 uaziimsasivaey

Fyanuihudesiivi 10 Ysingd dagahild 10 v nasfadygiasuniu iy
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(] 1 [] a 4 5 ° 3
MANNATUMIUTY 9 HazAea EaesuT 8 aensaua wan lavnldmusnlasu

a a0 9
yun3nfiaiae 18

L

o Y

CHI=100V : CH2=5V
AC 1W0:1 | DC 1

Smsydiv

HORM200KS /s

CHI=5V CH2=5V smsy/div
DC 1:1 DC 11 o (5msydiv)
............................. b b NORM:200KS /5.

=Tracel= Mak 9.800v @  Rms  5.878V Freq 100.0Hz
=Trace2= Max 6.600V Rms  6.366Y Freq ===

51l 6.2 Fanuitudsssuusedu Iuihnszuaassn 11
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CAIS100V | CHZ=5V | : : T 5msydiv
AC 106:1 : T2 H B : : . (Smsydiv)

o o a o A A A
Z'lJTI 6.3 AYYIUNTAINDT NUT 15 Wistlounszuam¥ouninanay 3

CHISI00V : CH2=5V . : : T Smsjdiv
AC 1001 : DG 11 : : : (Smsydiv)
: : : : : : NORM:200kS /s

517 6.4 dyg o Output N1 14 iletleunszum¥ernuneny 3
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~ a4 a
NITNATDIN 6.3 N7 ﬂ((xﬁ’l’t)@ﬂil‘lﬂ "IEW 555

]

1 s o 9 s v o Jdeo ' a Q2 1
AR, ung R, idwonldezlanuduiuiive c awgii 5.5 udivens

3@ WM 5.4 i Taeniyndian 3 v lddyguaugii 6.5

¥
: T CHZ=SV ¢ : i 100us/div
LD bgur P (o0ub/div)
ST SOUUOUOL RPNt SOUUUOUOOL SUOTOO: SOUUUOULIOUUTUURE SOOI NORM:10MB/8
AN ANARNarEnannno
4
P o a4 4
114 6.5 dygnunudgenad1edumnen IC 555
nsnanesd 6.4 mssaudaanuves lod TCA 785 uag lod 555 A20'led 4081
CH2=5V : : 1 e100us/div
bc 11 : L
. : : : NORMSU0KS/s
...................................... it b
| .

3N 6.6 MITINAYYIUYBI TCA 785 Uz IC 555
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A1INABBLH 6.5 MITAdyYIUAT
o v d P ' Y 4 o o
dornisusnnimagaoiadnsdvemed udutwsduite 19 1Aussdunimang

o = o o d’
aufuvunnveusaden’ lddyn mAcil

CH1=5V CH2=100.0V T sms{div
DeC 11 Ac 10:1 I (Sms{dv)
ST TEUUUUTOU FOUVUUUUUE SUUVUUTUTE SUUOUUUE: ORURURIO SUUUUUURTE RPN NORM200KS /5

-Trace:‘hl
=Tracezs Mk
o
319 6.7
CHI=5V CH2=100.0V T Smsydiv
DC 111 AC 1011 1 (Smsy/div)
SIS OOOS OV SO HUROR SOOI SO SO NORMCZONKS /5

51l 6.8 dyanounniiletleunssumenmnuny 9
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MsNARRLN 6.6 MINATEUMIIHON

aunsel
A4
- pseudeuuuga
a
- mén
4 4
A15197 6.2 LAAINAYDINITIHBY
¥ia Y99 WU(mm) | Weld Current Weld Current WaveIN1TIFoN
laviy Cycle
manadeu| 08 0 20 isrenseua uazyen hida
73 =S o/
Faned fiu
0.8 1 20 swnsua uaeun idadu
0.8 1 30 woulidadu
0.8 2 20 Wou lifa ualiseuidon
0.8 2 40 wou'liida ualiTeneu
0.8 3 10 Wouanny
0.8 3 20 WouAanU uaziisey
0.8 4 5 Wouaany
0.8 4 10 WouAanY lazseaFouily
wau
0.8 4 15 FouAnfY lazseaFeuly
vau
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HAYDINIIIYON

¥iiaved . | MU(mm) | Weld Current Weld Current
Tawe Cycle
manndl 0.8 2 20 wou lu@aadu
o A'{ 18 as tey A'{
ATUDU 0.8 2 30 wou hidafu ualiseaiyou
i 0.8 3 20 Woudanu
0.8 3 40 WouAanu
0.8 4 5 IWouARn
A.l _ s ~
0.8 4 10 [WouRanu uazlsey
1.2 3 20 Wouaanu
12 4 10 Woudaiu Hazlisey
2.8 4 10 [Fouaanu
2.8 4 20 Woudanu uaziisey
2.8 4 40 WeudAanu tazseadeuiiu
nqu
2.8 5 5 WouAaNU uazilsey
2.8 5 20 WouRafu tazseaFeuily
naqu
~ A .
A5 6.2 HARIHAVBINTIFON(AD)
2, .
HUYIHE - A9A1 Squeeze Time Number 40 (10£f1 Hold Time Number 30

o o '
MINAaeen 6.7 Wasusweanszid

gunsol

- wnffeutasnszua(Current Transformer) YU1A 500/5 A 7.5 VA
- dadumuvina 10 C 10 Sad
- aTassea Ta(Stofage Scope)
- T#5u(Probe) 1x100

- TWS‘U(Probe) 1x10

AogUnsninigd 6.9

4 a3

&
I 1A394

1 a2

1 a2

147
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« 2.5 40W
%R SCOPE

C

It I{

1 AN —

CT 500/5
TRANSFORMER
SCR v
@- %“g Electrode
380 VAC iR

P J C4
7 6.9 misdegilnsainiIMAnes

[{en3nau 138°(Current Number 2) 9z lddynnanszuanlSoudiouiuuss

Aunagli 6.10

CHIZIOOV :  CHz=IV
aC 1001 © DG 11

: 3
Wttt ded

1.680v

 Emsydiv
1 (5msydiv)

319 6.10 uaanszUMRIVAUITIAY

]
<4

Mamsnines 138 aem
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]
a A

i§fon3 iy 119° (Current Number 3)vz IddanunseumSouiouduTiad

1MAaFIN 6.11

CHI=I00V : CHZ=IV : : T Gmsydiv

[Y

51 6.11 uamanszumdouiuusnudiyuminines 119 aeen

3
]
a s

flon3 i 99°(Current Number 4) 1¢ [ddgyananszumilSsudouiuTaad

AR 6.12

CHi=100V : CH2=IV ¢ : : i 5Smsydiv
AC 108:1 : DG 11 : : ¢ (5msydiv)
: : HORM:200kS /s

Ae1E Max  328.0v 22].0v
e Max  3.400V 1.820v

*
T
[ as t:i

9111 6.12 urmsnszumdHoufUNsAUTmTnInes 99 aem
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(ifen3ndiaes 79°(Current Number 5) 9 I oyay 1 aszualSsudouiuTiad

1MA31N 6.13

CHI=100V : CH2=2V : : T 5msjdiv
: : : : . (Smsydiv)
HORM:200kS /s

320.0V
4.640v

1% 6.13 werasnszuaifionfuussiuiipmsmines 79 e
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=Sh.

in

a 4
ayUwanazInsel

Y A A o
vAmsesnuuy  tazaiinsssmuauinieuFeunuuga lasldlulasaeuTnsames
L4 )
WansehinnaugunsFenld  Teslidszaniamminiiendy  awnsaniuguiaing
(Squeeze Time) 1A UTBN(Weld Time) AUIF(Hold Time) UaznIZUMFOU(Weld Current) 14
3/ E4
miloufiumsauguuuueuiaen Tasiidedndt -fe luvuaeuninivmnsndivdem
1 ] ] Y J o A Y 3 ' ° & A
nmang 1ddniTasldfduesa uaainanisvenoadd ldFanu diedensiinu Welims
TamAawatrszannsalffuion esuduTusunsulng'ld
d‘ :: o d' d’ o o v ' 9/
Tumsnaasudeuiiu ssannsasinisden'ld nazierhinislivaang Iimingau
fuTanzudazyianouimsdenszyi fseeuiinimudauss uazaasa
' 4 o a [ H Py
atelsfmwnadonluninsy ewfadounnsewvessefon  Feaunguessey
A 4 ] J o 9/ [
Woud lianysal e19fi91s00IndeyaRIMT1e 7.1
da 2
flymininavuy
[] |2 ] L 4
1. hitlgunsaidanszualWfwisienge iesninnszua it narudadidn Tnsaiien
qaun

2. hifigunsallumsAaun T sunsufei Iiiann 184

HUINWMTRAUN
1. fieannmsnrvguuuumaneuy Insavildglinnszuaiisweiind(hamonics)
EY

HAZHAVBIAIBUANUAUTIN T9A351NIIAARIE BTN NUABS (harmonic filter)

2. Tunsmuguadsiumsteudygnunszua’lWfndu i (feedback) 1ife 1914
ATTUAABUAINABINT

v ] 13 []

3. mydassnszumFeusdndaiioswi ldzuanun 1 s Jasiinsdass

o [ LY o - 4 4 . a Ao a
aszuaveuiusieg  Teeldmsmivqueriisu Sunesmes (inverter) duifing v lufa

(integral half cycle)
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IEMENS

H

ase Control IC TCA 785

-

' ce Bipolar IC

tures

'.;eliable recognition of zero passage
arge application scope

lay be used as zero point switch

SL compatible

firee-phase operation possible (3 ICs)
utput current 250 mA

arge ramp current range

fide temperature range

I

P-DiP-16-1

|
e Ordering Code Package
\ 785 Q67000-A2321 P-DIP-16-1

}
} phase control IC is intended to control thyristors, triacs, and transistors. The trigger pulses
;be shifted within a phase angle between 0 and 180 . Typical applications include
verter circuits, AC controllers and three-phase current controllers.

: IC replaces the previous types TCA 780 and TCA 780 D.

3
f Pin Definitions and Functions

' Pin Symbol |Function’
1 ol

. S 1 GND Ground

Q 2 5]]o2 2 Q2 Output 2 inverted
3 Qu Output U

ﬂ 3 w(]01 4 Q2 Output 1 inverted

t 4 3 j L 5 Vswe Synchronous voltage

' 6 { Inhibit

[ g 2 n Co 7 QZz Output Z

E 6 1[] vy 8 V reF Stabilized voltage

ik 0 L_-' . 9 Ro Ramp resistance

© 10 Cro Ramp capacitance
[1s 9[ 1%, 11 Vi Control voltage
1EP003S6 12 Cr2 Pulse extension

‘ 13 L Long pulse

| 14 Q1 Output 1

Configuration 15 Q2 Output 2

view) 16 Vs Supply voltage

09.94

-—

niconductor Group



[EMENS TCA 785

{
ictional Description

I synchronization signal is obtained via a high-ohmic resistance from the line voltage
tage Vs). A zero voltage detector evaluates the zero passages and transfers them to the
chronization register.

' synchronization register controls a ramp generator, the capacitor Cio of which is charged
3 constant current (determined by Re). If the ramp voltage V1o exceeds the control voltage
(triggering angle o), a signal is processed to the logic. Dependent on the magnitude of the
trol voltage V1, the triggering angle ¢ can be shifted within a phase angle of 0 to 180 .

every half wave, a positive pulse of approx. 30 us duration appears at the outputs Q 1 and
. The pulse duration can be prolonged up to 180 via a capacitor Ci2. If pin 12 is connected
round, pulses with a duration between ¢ and 180 will resuit.

éuts UT and W2 supply the inverse signals of Q 1 and Q 2.

gnal of ¢ +180 which can be used for controlling an external logic,is available at pin 3.
>9nal which corresponds to the NOR link of Q 1 and Q 2 is available at output Q Z (pin 7).
 inhibit input can be used to disable outputs Q1, Q2and WT , W2 |

13 can be used to extend the outputs TT and T2 to full pulse length (180 - g).

¥
i

f i G =T=Putse
2 Extension
A 12

5
' Vsrnc [> Zero Synchron. LN PO
{ Detector Register b | =

y

1% X A \ 4 . 15 02
‘ Vs 7 8 Discharge Logic |2 T3
k — A-Q- t MOD“’OF 3
b __ Py > —L . Qu
3 _Doo . QZ
( s -

Control
' . 1 Comparafor
ND
. L PTL
t
Discharge

t 9 |s 10 11 Transistor f¢ 113
' Vi _
. P v o= (= Confrol Inhibit Long-Pulse
} 9 stab ™0 —/ Voltage Commutation
ot 1EB00358

ck Diagram
4
niconductor Group 2



TCA 785

- T My P

Synchronization voltage

Ramp peak voltage
Ramp voltage

Control voltage
Min. ramp voltage = Vg4

-

-Q2

- Q1
- Q2,Pin12toGND

- Q1, Pin12to GND

l 1

| z
S |
; IR Ll v 92rinistocn
] l l
é . l I l Q 1, Pin 13to GND
r l l |

l

I i
; ' e V'35 - QU
U I
L]
E i !
; 0 ¢
3
i
3
¥
I
1
r
i Diagram

3

:
conductor Group



EMENS TCA 785
)

?olute Maximum Ratings

ameter Symbol Limit Values Unit
o

t min. max.

§piy voltage Vs -0.5 18 \J
put current at pin 14, 15 la - 10 400 mA
bit voltage Ve -0.5 Vs \Y;
itrol voltage V11 - 0.5 Vs \J
lage short-pulse circuit Vis -05 ‘ Vs V
chronization input current Vs - 200 + 200 pA
Put voltage at pin 14, 15 Va Vs \J
put currentatpin 2, 3, 4, 7 la 10 mA
put voltage atpin 2, 3, 4, 7 Va Vs V
ction temperature T; 150 C
‘age temperature Tetg - 55 125 C
rmal resistance

em - air Rihsa 80 KW
}

rrating Range

ply voltage Vs 8 18 \
rating frequency f 10 500 Hz
vient temperature Ta ~-25 85 C

I

racteristics

/s<18V,~25 C<Ta<85 C;f=50Hz

s

ameter Symbol Limit Values Unit| Test

‘ min. typ. max. Circuit
fpiy current consumption Is 45 6.5 10 mA |1

.. S6 open

=0V

=47 nF; Re= 100 kQ

chronization pin 5

t current Isms 30 200 pA |1
raried

et voltage AVs 30 75 mV |4

trol input pin 11

trol voltage range Vi1 0.2 V10 peak VvV 1

t resistance Ri 15 kQ |5

iconductor Group 4



IEMENS TCA 785

e ——— B B

aracteristics (cont'd)
¥s<18V;~-25 C<Ta<85 C;f=50Hz

rameter Symbol Limit Values Unit| Test
E min. typ. max. Circuit
mp generator
arge current Io 10 1000 pA
l)él. ramp voltage Vio Va=2 vV |1
turation voltage at capacitor | Vio 100 225 350 mV {1.6
mp resistance Ro 3 300 ka |1
wtooth return time & 80 us |1
ibit pin 6 .
itch-over of pin 7
tputs disabled Vst 3.3 2.5 vV |1
tputs enabled Veu 4 3.3 Vo1
inal transition time tr 1 5 us |1
ut current I+ 500 800 pA |1
=’;8 Vv
ut current ~lst 80 150 200 pA |1
=217V
vidtion of J+o To -5 5 % |1
= tonst. '
512V, Co=47 nF
viation of f1o To -20 20 % |1
= const.
=8Vto18V
viation of the ramp voltage
ween 2 following
f-waves, Vs = const. AV10 max +1 %
g pulse switch-over
13
it;ch-over of S8
qﬂ pulse at output Vizw 3.5 2.5 Vv |1
g pulse at output VisL 2.5 2 VvV |1
ut current I3 : 10 pA |1
=8V
yt current T 45 65 100 pA |1
1.7V
tputs pin 2, 3, 4, 7
verse current Iceo 10 pA |26
=Vs
luration voltage Vsat 0.1 04 2 V |26
=2 mA

miconductor Group 5



IEMENS

TCA 785

t

afacteristics (cont'd)

Vs<18V;-25 C<Ta<85 C;f=50Hz

ra’meter Symbol Limit Values Unit| Test
min. typ. max. Circuit

tputs pin 14, 15
uytput voltage Viansu | Vs—3 Vs —2.5 Vs=1.0 V |36
Q'= 250 mA
utput voltage Vianst 0.3 0.8 2 V |26
=2 mA
se width (short pulse) to 20 30 40 us |1
dpen

se width (short pulse) o 530 620 760 us/ (1
g LC1:z . nF
>rnal voltage control
fgrence voltage Vrer 2.8 3.1 3.4 vV |1
gllel connection of
ICs possible ‘

of reference voltage OREF 2x10-4 |5x10-4 |1/K |1

b

[

3

§

1

4

!

!

’

{

|

3

‘ f

\

1
miconductor Group 6



IEMENS

TCA 785

1
i

k
lglipation Hints for External Components

' min
mp capacitance Ciwo 500 pF
E . int V11 x Re x C1o
erin oin =
g;g gp Veer x K
Veer x K

arge current lo=

Ro

!
lse Extension versus Temperature
t

The minimum and maximum values of /1o
are to be observed

Ramp voltage
Viowax = Vs =2V Vio=

Vreex K xt 2
Rox Cro

IED00360

s/ nf =157

é60 —~— 612:1UF

»))
L(8

i
tention to flyback times
¥1.10+20%

¢

L}

- o

miconductor Group
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'K(PD)160F

er Thyristor/Diode Module PK160F series are designed for
ous rectifier circuits and power controls. For your circuit
ication, following internal connections and wide voltage rat-
up to 1,600 V are available. Two elements in a package and
trically isolated mounting base make your mechanical design

r
|

w 160A, Irus250A, lrsu 5500A
/dt 200 A/us
/dt 500 V/us

'
t
:
:
4
t
)
i

12 2% 7
hd v
o sls|x| [ § @ i :
(Applications) S F

Various rectifiers
AC/DC motor drives
Heater controls
Light dimmers
Static switches

G?
L+
-]
L3

PO

<2
ECI
1

UL.E76102(M)
=

4-96(M5)

PK160F Unit : mm
aximum Ratings
: PK160F-40 PK160F-80 PK160F-120 PK160F-160 X
nbol Item Unit
t PD160F-40 PD160F-80 PD160F-120 PD160F-160
"M | * Repetitive Peak Reverse Voltage 400 800 1200 1600
M | * Non-Repetitive Peak Reverse Voltage 430 960 1300 1700
A Repetitive Peak Off-State Voltage 400 800 1200 1600
nbol Item Conditions Ratings | Unit
, I:F(AV) * Average On-State Current- Single phase, half wave, 180° conduction, Tc : 87°C 160 A
lrmug] % R.M.S On-State Current Single phase, half wave, 180" conduction, Tc : 87°C 250 A
rsm | * Surge On-State Current 1/, cycle, 50/60Hz, peak value, non-repetitive 5000/5500 | A
24 * 12t Value for one cycle of surge current 1.25%105 | AZS
GM Peak Gate Power Dissipation 10 w
(av) Average Gate Power Dissipation 3 W
Gp Peak Gate Current 3 A
24 Peak Gate Voltage(Forwad) 10 v
Ny Peak Gate Voltage(Reverse) 5 Vv
/dt Critical Rate of Rise of On-State Current | l¢=100mA, Tj=25C, Vo= /7 Yzaw, dlc/dt=0.1A/us 200 Als
st % Isolation Breakdown Voltage(R.M.S) | A.C. Tminute 2500 v
T; % Operating Junction Temperature —40~+125| °C
s{g % Storage Temperature —40~+125| C
' ) (M5)| Recommended Value 25kgt<cm 22~28
Mounting Torque kgf-cm
Terminal (M8)| Recommended Value 105kgf+cm 95~115
\ Mass 510 g
lectrical Characteristics
nbol Item Conditions Ratings Ung‘
SRM Repetitive Peak Off-State Current, max. at Vpam, single phase, half wave, Tj=125°C 50 mA
sm | % Repetitive Peak Reverse Current, max. at Vomw, single phase, half wave, Tj=125°C 50 mA
iu * Peak On-State Voltage, max. On-State Current S00A, Tj=25C Inst. measurement 1.42 Vo]
/LVcr Gate Trigger Current/Voltage, max. =25C, lr=1A, Vo=6V 100/3 mA/V
/6o Non-Trigger Gate, Voltage, min. Ti=125"C, Vo= '3 Voru 0.25 v
gt Turn On Time, max 11=160A, ls=100mA, Tj=25'C, Vo= /2 Vom, dic/dt=0.1A/us 10 us
/{ dt Critical Rate of Rise of On-State Voltage, min.| Tj=125°C, Vo = 2/3 Vorm, Exponential wave. 500 Vies
f Holding Current, typ. =25C ’ 50 mA
I Lutching Current, typ. Tj=25C 100 mA
1(j-c) | * Thermal Impedance, max. Junction to case 0.18 c/W




Gate Characteristics

(1]

Peak Farward Gate Voltege (10V)

[

IENRA

1o* SEFEES
e
) ; :éq;x
S5 IV, % %, 2]
E’ 20 V1Y ?e*f:g;c?, 00/,7 5___
o 2 Lo :/// 2‘//;/{‘4/}: gl
o 5
3 ﬁﬂ 3
7 10° (A 2 S
3 VHIITI4 G fg —
© g Z;;// - o]
© 125C] 25C_| —30C |
t - —
2 Maxunum Gate Yoltage that will not trgger any unrt
0 Lol
i0’ 2 5 102 2 5 10° 2 5
Gate Current (mA)
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DMC202

e Display Format(20character x2line)e Display Fonts(5 X 8dots)e Driving Method(4D)

ABSOLUTE MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Sym- | Test ] Standerd Velue S Test Standerd Velue
Hem bt | Contion f—=TooTo | U™ Nem Bol | Condition - 1 Unt
‘min | Y» [meax min | Hp | mex
!
Power Supply Voc ~ '
Voltage for Logic Vss ;0 LN thput "High™ Voltage | V" 2.2 Vee ! V
T |
Power Supply Vee ! : "y - }
Voltage for LCD Drive| Vee 0§ |13-31V [[inet "Low” Voitage | Vi 0.3 08,V
: : s s
Input Voltage vy vssi  'Vee V|1 Output "High" Vottage | Vo i-tastammal 2.4 v
1 v . ; . JURVONIGS DR —-’—-—- [UEDGY R S ) -
Operating | ! . ;o - lon=1 io.al v
Temperature Ta | ! 0 ll ;+50! C Output “Low™ Voltage | Vor | lou=1.2mA |
: I S S ' —d 4
. ; H f |
mm Tsig | - 20, ,+7. C Power Supply Current | 1cc | Vee=5.0V 1.5{3.0 mA
. i J 1
*VeC=50V * §%, Ta=25C
Block diagram
 dhaatedatediealle ettt oo ] : : . e
oet ! B : - . s
09‘ w Couis LEDP FRD 0SS ' _ __ atiiand
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Terminals

i Svimbol Function

! Vg Signal ground (GND)

4 Vit Power supply tor logic (+5V)

f . . .

i Vi Operating voltage tor 1.CD (variable)

| | Reaister selection mput

! . High  Data register

} RS = ' =

' Low = Instruction register (for write)

$ Busy flag address counter (lor read)

;

i 2w RW signal mput 1s used to select the read write mode

| High = Read mode.  Low = Write mode

E - Start enable signal to read or write the data

: DBO- Four low order bi-directional three-state data bus lnes. Ulse
E . for data transfer between the MPU and the 1.CID module.
! D33 These four are not used during --bit operation.

14

! DR~ For hugh order bi-directional three-state data bus himes. Uised
| . tor data transter between the MPU and the 1.C1D module.
; DI3: DB7 can be used as a busy llag.

g A Power supply for LED backlight ()

{ ¢ Power supply for LIED backlight (—) :

|

¥

!

i

4

; .
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Optical Characteristic

F& Type

{ [tem Symbol{ Condition Min Tap. Max. Unit
e,:w angle c2-l K=2.0 60 — — dege.
n{rast K =10 0=0 5 — —_ =
sponse time (Rise) tr =10 0=0 -- 150 250 ’ ms
:s:p’onsc tume (Falt) l &=10 6=0 - 200 300 j ms

N Type

! ltem Syinbol|  Condition Min. q_“_‘_]___\:p. Max. Unit
>w angle | @2-] K=20 - 10 T ——dc;__A
ntrast K 2=10 0=0 - s o -
sponsc time (Rise) r =10 6=0 — | T80 1200 | ws
sponsc tume (Fall) ty =10 0=0 — | 60 00 s
E - !
i
ﬁ
nition Vi ;
fi of Viewing Angle 6 and o @ Definition Jf Contrast Rafio(CR)
1
A
ﬁ’ I/ ; ! Bl: Brightness
S e
/o ; o ness
Driving Voitage Driving Voltage -
Brightness Brightness
in Non-Select Signal _ln Select Signal
o Brightness - " Brightness
tn Select Signal in Non-Select Signal
(Posi Type) (Nega Type)

@ Definition of Optical Response Time
Voo )
==
| L‘ L

230 Non-Select Signal - —-— et

e TE we——
Brightness
.. 209%
i
712/

{
' Rise Time Oecay Tume

& case of Negatwe Lype,
wave from of changing brightntss brcomes eV erse
(Non Setect Sugnats 0%, Setect Signals 100%)
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1. Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level 11 -

Out Going Inspection Specification

2! Defect Level : Major Defect AQL 1.0 ; Minor Defect AQL 2.5 -
3. Equipment : Gauge ~ MIL-STD - Powertip Tester ~ Sample °
4t Specification :

NO Item Specification Judge | Level
, 1 |Part Number Inconsistent with the P/N on the flow chart off N.G. | Major
production
"1 2 {Quantity Inconsistent Q'TY with the flow chart of production | N.G. { Major
' I3 |Electronic Display short N.G. | Major
: characteristics Missing line N.G. | Major
H Dot missing A > 1/2 Dot size N.G. | Major
A=(L +W)+2 INo function N.G. | Major
Out put data error N.G. | Major
4 |Appearance Material difference with flow chart N.G. | Major
LCD Assembled in opposite direction N.G. | Major
b A=(L + W)=2 |Bezel assembled in opposite direction N.G. | Major
s : Shadow within LCD.V./A + 1.0 mm N.G. | Major
Dirty particle Dirty particle A> 0.4 am N.G. |Minor
(Include scratch ~ |Djrty particle length > 3.0mm N.G. | Minor
bubble ) And 0.01mm < Width <0.05mm ( Width>0.05mm|
Measure by area )
Without protective film N.G. | Minor
Conductive rubber over bezel N.G. | Minor
''| 5 |PCB Appearance |[Bumed PCB N.G. | Major
f Green paint stripped & visible circuit A>1.0mm N.G. | Minor
’ A=(L + W)=2 \(Finish coat not counted in ) ks
A particle across the circuit N.G |Minor
E Circuit split > 1/2 Circuit width N.G {Minor
Any circuit risen . N.G | Minor
| 0.2mm < Tin ball area A <0.4mm N.G |Minor
' And Q'TY > 4 Pieces
Tin ball area A>(0.4mm N.G {Minor|

ThTee aries Tew wes Te

S U |

Ver:0



- e o

NO Item Specification Judge | Level
6 |Molding ap;carance Too soft : Shape by touch changed - N.G. | Major
A=(L+ W )=+2 |1psufficient epoxy : IC circuit or IC pad visible N.G. |Minor
Excessive epoxy : Diameter >20mm Or N.G. | Minor
High>2.5mm

' Pin hole through to IC and A>0.2mm N.G. |Minor

7 |Bezel appearance |Angle between frame and TAB>45° +10° N.G. |Minor
A=(L+ W)+2 [Electroplate strip A > 1.0mm ( Top view only ) N.G. |Minor

Rust ( Top view only ) N.G. |Minor

Crack N.G. |Minor

8 |Backlight electric  |Error backlight color N.G. | Major
characteristics No function N.G. | Major
Any LED dot no function N.G. | Major

A=(L +W)-+2 |PIN soldering without tin A> 1/2 solder pad N.G. |Minor
Solder PIN high> 1.5mm N.G. |Minor

9 |LCD Appearance |Polarize rise over V/IA .| N.G. |Minor
A=(L+W)+2 |Rainbow A>1/3 bezel V/A N.G. | Minor

10 |Assembly parts Components mark unclearly N.G. | Minor
: Components' distance more than 0.7mm firm thej N.G. | Minor

PCB
A=(L+W)+2 |Error position not in center D> 1/2W N.G. |Minor
w D
| |
DH
‘B— Pad .

Non- solder area > Twice solder area N.G. |Minor
Flux area A> 1/3 solder area N.G. | Minor
N.G. | Minor

Component broken

- |r——e—

e T—

Ver:0



i. Timing Characteristics

Read cycle

RS

Xr Vi
A Vi

: sy F‘L-I
le { Vine LJY,"
lw (1
v v‘{--—h
£ ( 1/ Vi Vi )’ Vi
L T
: e JJL‘
' Vi Vs
DBO ~DBY A>Q Vaild 03t A)KL
H . Vit Vi
lc
i
E
, Write cycle
i
RS N Ving K
Vi
: Lsut G
i le X Viy /Vlu .
i t= — .
: E /{Vuu v_":; U
': £ Viu Vau\ )‘ Viee
te —od - {su2 ey
DBO ~087 V”TXL Vat1d 0ats jyl““
. Vi FANDY]
t {c o]
§
¥
l -~
4
i ' ' .
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. Display Commands

excution
Commaad RS|A/wW | DB; | DB¢ | DBs { DB, ] DB, | 0B, | 08, DB,y time Remark
h {fosc = 250«HL
OISPLAY CLEAR] L | L t t L L t L L H 1.64ms '
RETURNHOME ] L | ¢ t [§ [ L L L H X 1.64ms Cursor move to fust dwit
ENTRY MO0€ | L | L L L t [N L H | WO | SH 40us *U0: set cursor move
SET directon
H{ tncrease
o
L | Decrcase
+*SH Speciies shift of
display
H pe fufre
sH psplay 15 siwf
L | dsplay s oot
shifted
OISPLAY tfefefelefelwuiolcecle 40,8 * Osplay
ONIOFE | o |H] Osoay o
L { Disptay oft
* Cursot
H} Cursor on
(o4
L | Cursor oft
«Blinking
8 H | Blinking on
L | Bénking otf
SHIFT L]t L [ L H |sClRL] X X 40uS
H | Oisptay shdt
sc Yy
L { Cursor move
° Right stft
278 -
L] Left shilt
SET L]t L LiHJOL N F X X 40uS
FUNCTION v o }H] 8 bits intectace
L] 4 bits interface
N 2 &ne displey
L] 1 kne display
. € H| §X10 dots
L[| 5X7 dots
SET CG RAM ol b H CG RAM address 40,S CG RAM Data is sent and
ADDORESS {cocresponds 10 cucsor address) recedved after this setting
SET DO RAM N 00 RAM address ’ 40uS D0 RAM Oata is sent and
L L] H - .
ADORESS - teceived after this serting
REAO BUSY Addcess Counter used for OuS
FLAG & L} HGF Both DO & CG RAM address eF H|{ Busy
ADORESS - . L | Ready
A — feads BF indication
internal operating & being
pedormed,
-~ feads address counter
contents
WRITE OATA | H ] L Viiite Data 46.S Write data wto 0D or CG
o RAM
READ DATA HiH Read Data 464 S Read data trom 00 or CGRAM;
X: Doa’t care

POWVERTIP TECHNOLOGY CORPORATION
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3

RACTER PATTERN ( EB )

Higher 4-bit (D4 to D7) of Character Code (Hexadecimal)

cG

! t)

J CG
2

CG

, 2 |RAM

3)

CG
3 |RAM
(4)

' 4 JRAM | 3 [T ) 8 Pl Rl T P PG
f = (5) H
i g S T N — — = - =
; S S.C I I I EISUN NS R JETTR PR I I T HINCH
K N RV I G D] NN O G I et LT IO RS I
a 6) H
a .
[ P Py ae |osvasle . e . - . 0 .
' L S CIN IV LU POl O RS C 0 PREY IEe Pl R PO
) g6 RAM | 2 2 TR T Tt e s
o @ :
O et T T e n
3 CG R I R Y ER I T PRET ot PR IO Y IR (PSS B TS
' S| 7|RAM| : 3 E) DI Ioac DICKC) it D] Hi ) Dt IR ] BT
3 @ |.:
i 5 ~— T ==
CG <. ST I FURECT N T IS
S| 8 {RAM | & |-°. I St | SSEAE IR I
SRS - el
. o S RO STy BT Ca CICH O B BN (T T = n
o CoZcT [RPR P O] I LN PO PR i b R D LI e IO S
o9 |RAM | 3 [ FPTEEE L | R fteeedfieetls 23 ) e 3320 T
: 8 @ | & I I Iwac Dot LIV B S IS I - IC R I
1 = CG  [o%at [*.30] =2
T A |RAM [oeo [ooielt :
S :
2 Q) :
o o e «} eee | w ee| » o | aq o] sa = - ..
. 3 CG | sl le BT ST ST L e )
‘ B [RAM | ¢ |37 -x (e b: 30} | [Tl ER I
j @ | I ol G o B R : [
P R Sl
C {RAM [weeeshios %, |2 | %ol | 2 | T3 E3E DLt SPRSELTLE G

(5) ote [Teae [2ae

CG |-, loeasu]o=eer R I PO
O {RAM [* =3[ |eenee S R
, (6)
E [RAM [+ | .. | 7B 7 i
o I L]
CG [=f | o[ S I IS N I
j F |RAM |--* |.- SR LS IR Pt Pl CE I
(8) N R R R il B
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