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1. 92 74

7|7tH|E O| Ul 0|5

AR GData ZEH X 0{7|

@ @D )

)
GPCon
GPCon

Bie
Encoderl ED-u
ofie
®

O A Ol=

B {88 i
24V T

power cable ch2 ch2

&

ES
ES

i
i~

L

24V M &l

3
MRQ ‘encoder
N

power cable

©
+24V E
l GND +24V
.9 GND

5]
o)
A
<
o
o
&
M
S}
A=)
T

%

GData ZEY X|0{7|
- YEAM B2 E
b‘y - PControl 2 & (8| & E20|H XN O{7])

pcKM1024i E2}0|H]
- KM1024i 8| E0f XZA7Is3t E2tO|H

ANIH Mz
- RS422/RS485 Al |Ho| A/B At Al
stroboscope LED ¢ Z
24V M ¥
- DC24v M ¥

KM o] %] 3



2. GData 44

2-1. GData O|HYl 2=

E G
o 7|7HHIE O| Yl AZA
- 2709 ZEJF YD, LR o]l AQX|0f| HAE,
O EEE ME A4S
& o M¥ LED
E o MR ALQXK|
I BE 24V
el Aol& Y E : Molex 0039301020 (5557-02R)
s EHjlﬁ% 0.3 A' ‘j’sl EHx‘—-I% 2A power cable
©

+24V
GND

2-2. GData 3AH 2 &

o IPO{ER A MAH
192.168.0. (100 + (dip switch gf))

7| 2M8H7ZF 192.168.0.115
JG

AP
AN
BP
BN

oF
DM

ml}!ﬂﬁﬂ[m-hf.ﬂhi—*
n
o

Lr]

o ﬁl ENCODER_CNT e

OS0E & PIN : MRLE

e Trigger OUT &=
BNC FHU4lE, 5v TTL 2f&
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DP/DN | At SHA| Q=L
+5V | AAEO| 5v ™R S5, Z|CH 400 mA
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3. HAE AZEQ 0] (E20|H])
3-1. 2ZEQof g%
LESE : Windows 10 64 bit , WinForm Application
225 :

testkM1024i.exe : Al o}
RDriverdll : 2t0|E22{2| i}

o

o

| (C# class library)

Il

= RDriver TestApp 25.1 - [m] *
. INIT devicatype MR [-] 1P- [100 channel = [0 clear LOG
Diriverll
JettingTest  Temparature ImagePri ebug
Waveform Spitting

Frequency (kHz) nDrops

Voltage Contral
4 1.0 o s stop

VHZR WHIL VHIR4 VHIRB WHILA  VHILE set
1.0 2] (110 |2 RE [R5 |2 5 [ REY = AT ~| Single Nozzle On |1 w
e
Waveform Setup (] 3 Mozzle Group Set
e fire pulse grayscale Es stat end  interval sat
[[] enable WHZ lin’:e lewel = [1 : L1 double =l 1 512 1 T
; 50 & L2 double a?
WH1 time 08
00 = WHI time L3 double o
00 |= L4 double 1
L5 double on Special Options
period period L6 double miH
150 = AE 13 [ use Extamnal Ttrigger
L7 double 0o
[ Prini t
total ime (max freq.)  [NA us [NE |z o6 . [ use Printing data

Head ROM data
read ALL

VHER  VHIL  VHIRA WHIRE VHILA VHILE

[Ma™[NA A HA MA | [NA

3-2. &7|3%}

» GData & 23HH =€ AlZt

TS H 2 LR 252 AA-O0| 2ESHY| M 26 HE7t EQSHCE
. HAE AZEQOQ Ul

AZELOQf Ul =1 702 BRIE FEOIEF US0f R2B 2, 3719 YAIE A0 =X shME
2t C
o

DeviceType & Encoder/Driver0/Driver1 S0 MESIH, |p o{=2|A S X 20| AHE 22 LtEfHtCt,
O] ¢2 FX7H Mg & UL

INIT HHES &2 X7|3} stCh
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sl RDriver TestApp 25.1.

B on

JettingTest Temperature ImagePrint Encoder Debug

v

device type

INIT device type ‘Driverﬂ V| P = ‘mn

| channel = D

JettingTest Temperature |macePrint Encoder  Dehua
i

B o

| JettingTest  Temperature ImagePrint Encoder  Debug

‘Wavetorm

device type [Encoder | p = [1T5

Woltage Control

YHZR  wHL
LU =l = Internal Trigget
KHz o Count {Dinifinite, 1~67108863)
(100 L | l start
swap input &/8
3-3. spitting HI2E
JettingTest Temperature ImagePrint Encoder Debug
Waveform
Yoltage Caontral
YHZR WYHEL YHIR& WHIRB YHILA  WHILB cet
11,0 [=) 11,0 |2 b5 2] BE |2 Bo &) BE |2
Waveform Setup
stir fire pulse grevscale
D enable WHE time level = [1 - I:‘ L1 double
O = =
YHI fime v L2 double
o = YH1 time L3 double
10,0 [= L4 douhble
L5 double
petiod period
150 |2 %50 2 L6 double
L7 double
total time (max freq.) |25 | us |-'-1D | kHz
e Voltage Control
VH2-L/R, VH1-L/R-A/B 2 6 X €O|LC}
21.0 >=VH2 > VH1 >=50V
0.1V EHe.
*  Waveform Setup
stir firepulse period
VH1 VH2 VH1 <======>
STIR LVIE1 LVL2 LVL3 LVL3
GSCLK 4] iy 1 m 2 iy 3

Ip = (100 channel = D

| channel = D

LOADM

KM #¢]=#] 9

- o X
clear LOG
clear LOG stop
clear LOG
&/B Source Seftings
CHI &/B |AB input \/‘ Rl ‘H input - set
stop
TrigOut
Spitting
Frequency (kHz) nDrops
[ 1.0/ 9| . start
i ~ Single Mozzle On
e
nE Mozzle Group Set
E g start end  interval —
6 [T [[rod [T |
0l clear
v
s
W
10
E 1 Special Options
Otz
R [] use External Ttrigger
AL
Ots use Printing data
AL v . :




fire pulse : VH2, VH1 22 O|RO{ZICt  period £ multi-pulse & 93t HH 3L
stir pulse : enable A| AF27HS8IH VH1 It period 2HS E &L}

0.1 us < VH1 < 255 us

0.1 us < VH2 < 25.5 us

(VH1+VH2) < period < (VH1+VH2+25.5 us)
0.1 us &

greyscale: level =1 QI Z, SA[0..2]-L/R Ol A SA[0] HIEBF AFEE|H, 0 EE= 1 O|Ct,

28o)
Waveform Setup
=tir fire pulse greyscale
[ enable WH2 time level = |3 - [ L1 double
50 = =
YH1 time b4 [ L2 double
10,0 = YH1 time L3 double
100 |« L4 double
L5 double
period petiod
L& doubl
150 = I puble
L7 double
tatal time {max freq,) |IDD | us |ID | kHz

level=3 O| 2.2 SA[0..1] 7HX| AFR &1, SA[2]=0 CF.
SA=0 ¢
SA=1
SA=2 2l &=
SA=3 © AL, LVL1 + LVL2 + LVL3 x 2 (L3 double X|3) Z 1ty 4 7|
ojmj m&7ke| 2k 0| period Z4O|Ct.

o‘!‘, off,
A2, LvLt ot 1)
2, LVLT + LVL2 T 274

re FQ I'_

ro

double VH[] = { VH2R, VH2L, VH1RA, VH1RB, VH1LA, VH1LB };

int greysteps = 1;

int greybits = 1; // 2:2 <= greysteps <=3, 3:4 <= greysteps <=7

int firedouble=0;//1@L1 +2@2+4@3+8@L4+16@L5+32@L6+64@ L7
int greypattern[] = { greybits, greysteps, firedouble };

double stirtime[] = { 0, 0 }; // disabled or stirVH1time, stirPaddingTime ( = period - VH1)
double firetime[] = { fireVH1time, fireVH2time, firePaddingTime }; // firePaddingTime = period -
(VH1+VH2)

setFGKM( VH, greypattern, stirtime, firetime);

e Jetting Test RO A 2AIE B UESID, Fote A ZA =5 2FSHCL

Ot} nDrops = 0 2 &2= nDrops = co 7} EL}.
|

nDrops = 1 ~ 32767 9| &2, nDrops Zt& A7t &|H AtsC 2 FX|$HCt
"start" HHES F2H spitting A%, "stop" HES FEH FX|

+ use External Trigger 7} M3 E|0 Y= B GData L5 H A 49| CLKE 0f 2|8} trigger =T}

Encode ZE0A 2EAIZ = UL

* use Printing data 7} M3 &0 A= EP "Image Print" BOjA Aot QI4f GjO|E (O|O|X| mp)of
kA 20| YOoJHtt  printing HIAEO| CHEH A[E2{0|M 7| 50|t

3-4. 8|E 2= H|0f
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plotting
Head Temperature Source

Head Temperature = AutoRead clear plot Head Temp - 29,08

Heater Enabled

32

Gp (0~255) (G (0~265)

-

28

26

24

20

0 20 40 60 80 100
« S|H HMOi7| A2 Pl HO|7|2
P=150,1=312 NE& 5 AL}
(WA= P =200,1=0 2 7ts3}Ct)

» AutoRead § MASIH 3|E 2 7tS JAHZE A = UL}

o S H 72 Head Temperature O €1, SET & E2

 Heater Enabled ®|3 #AE N[350 2= MO E A|ZIC LX|= HAE shAsI 2= MO E s
ch.

o 7|Z= RE} EE| spitting/printing SO E 2% 7S A2 5 UCH

3-5. QM HIAE

JettingTest Ternperature  ImagePrint Encoder Debug

Position Encoder

Pasition= | O] [ reset || update @® count

Resaolution {rmm) [ auto read

Printing Options

O in mm

pixel pitch {mm} |U.U1 | |select DPI v|

print start position {rmm)
] bidirectional offset (mm} D

increasing direction tfirst)

use Data Compression

Enabled Nozzles

start nozzle numnber of nozzles

1 | |102-'-1
Printing Cormrnand
zelect image file download 1 swath finish?
start stop reuse memory

o AAL ZIE reset St7LL update & 5= UL, auto read € MASIH IS 2 Y 5 UL
QIME Bl7| 9Tt Ltet0|EHEE,

4, 3 writePixel 2+& AFE%t= R0 0| S8S2 2F

» printing options = Ot22| 0|O|X

2IZE Q00| M writelmage B+E MX|

&2
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ojmjgict.
Ahol A8 = ES MBI}

=1

[<}
O| Ak writelmage B =7t OfL| 2, AL X7t 2|7 HIO|E & 2= writePixel &8 2= 42 2|08l

O|OIX|E S2f=Ct QMo Ar8e =F2| 72| FHi2l E0IE 740t

4
o
O|OfX|o] M2 T4 1024 of His=7t E[OfOF BICL (O 2HA ZHEESEH

=
ed

select image file 2 Q143

Ch &£ 1024 =E2 M= 42

A Hzlgh

download 1 swath & &2 XHM swath HIO|E{E 2L}

start HES F& =, 2HO[X|E S0 0|0|X| QI E oLt

AHO|X| Z 0| BLt1 stop HES =2f QA E OtEICt

CHS 4 swath HIO|E{ S Q12437 2|8l download 1 swath £ & ChA| A|ZFSHC}

& o|0|X| CIO|H & M5 CHA| Z83t7| A reuse memory & 2+ A< 0|0|X| HlO|H 22|

7| 210] HtZ download 1 swath £E A|ZtstCt,

L
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4. HHAE AT E Q0| (EncoderLED 2 &)

g5l RDriver TestApp 25.2.

IMIT device type [Encoder

IP = ‘HS ‘ channel = D clear LOG
JettingTest  Temperature  ImagePrint KEncoder)i Debug
Frequency Generator LEDD
kHz - Count (Dinifinite, 1~67108363) Enati voltage duration {us) interval (us)
[iiD [ I o otop CERRe 0 (210 = O Ensble napuise 100
delay {us)
TrigOut ' 0.0 s
Trigger Generator e ‘ ‘
Enable ge duration (us) interval {us}
Position Encoder o 1.0 <10 <] [JEnable 2nd Pulse 100 |2
Position= reset update [ auto read ' delay (us)
T
swap input &/B
[ swap &8
A/B Source Seftings LED
CH1 &/B ‘AB input vl Rl |Hinput ) set
Encoder
Emulator for /8
=0, B0 - init
I enable disable
Direction forward ~
Ermnulator for A
TriggerSource position=
Durstion (002~ 255us) 10| ] [ enzble disable
[ Inwert Polarity
4-1. Tigger Generator
A AZ! internal trigger A= & Of2ff et 20| AL EICt,
- Bus &0 ZE XMO{7|2 MHE|= external trigger 222 ALE
- LED strobo 2| 7|F trigger 412
- Encoder emulator 2| 7|& 4=
- BNC HYEZ EHE|E trigger out AZ
Fop U 7hRE (23 T8 2 NWY 4 Atk
4-2. Encoder N 2| 7|
Zl2Hoz R0 g E AAE LSS AFESHA &Lt
- AAH Mz (F/0| &2 0| M)E Bus &2 ZE HO{7|2 TE STt
- Position Encoder O|Af AT 7t ¢fS SHAAHLE 2[ME 5= UL
- A/B E AZEQIOHOE swap 60 TS dtifj2 - = ULt
- ARG Of S 0|E & WS A0M O] S5 AB MUZ 2 AMEE = ULt
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- Emulator 2382 A/B A= 0| HZASL| 2[8l, A/B source setting Ol A| Emualtor &

A3, Emualtor £ enable SHCt,

O| % internal trigger &

4-3. LED H| 07|

TEAIZIH A/B O 20| =7t TEE|D, Bus 22

- internal trigger 21 =20f &7|BHC,

- 2 channel O}C} voltage,

delay, duration g2 =8 = UCH

- Enable H|38fAE XM 334 A| enable A|ZIC}.

- Enable 2nd pulse #HA S N3 3}t1, interval 242 ZH5I & HW strobo & ALE

Ct.

duration

duration

delay interval

AT ELQOOAE= interval

delay, delay2 2 A 11 QILC},

e M2 AR, ato|=Ria] HofMs

delay2 = delay + interval O|LC}.
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5. 2ZEQ0 2f0[E g 2| (=2}0|H)

1. A2

El

I20|Z : RDriverdll (RDriver.dll Bt Reference 2 SZ5tH &)
E{ : C# class library
AH2 O H|= VisualStudio WinForm Application & AtE

1)%

using RDriver; // RCONTROL namespace

wKM1024i Driver = new wkM1024i();

2. &=

bool init(int ip, int channel = 0)
ip: IP address OtX|2} HFO|E 2t 192.168.0.100 2! B2 ip
channel : GPCon 22 2 7He| {42 # =L 0, 1

Oll) Driver.init(100,0);

100

int getSerialNo()
EElo|He| A2|d HZ E =5

M
n}

bool setFGKM(double[] VH, int[] greypattern, double[] stirtime, double[] firetime)
oS dEott
e Voltage Control
VH2-L/R, VH1-L/R-A/B Z 6 X 0O|LC}.

210 >=VH2 > VH1 >=50V
0.1V tH&.

e Waveform Setup
stir firepulse period

VH1 VH2 VH1 <======>
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Ll W N W s

STR_ ] vt | i | s | s
GSCLK 0 1 1 1 2 1 3
LOAD

fire pulse : VH2, VH1 22 O|F0{ZICt. period & multi-pulse & ot 7821
stir pulse : enable A| At27+58HH VH1 1} period B2 E+=C

0.1 us < VH1 < 255 us
0.1 us < VH2 < 25.5 us
(VH1+VH2) < period < (VH1+VH2+25.5 us)

0.1 us £t

greyscale: level =1 Q1 AL, SA[0.2]-L/R O Al SA[0] HIEBF A E|H, 0 =& 1 O|LCt,

2780)
Waveform Setup
stir fire pulzse greyscale
] enable WHZ time level = 13 <) [ L1 double
RO = =
YH1 timme = D L2 double
100 [« YH1 time L3 double
100 |= L4 double
L5 double
period period LE doubl
150 = 750 | pubiE
L7 double
total time (max freq, ) |1DEI | us |1IJ | kHz

level=3 O| 2.2 SA[0.1] 7HX| AHE |11, SA[2]=0 L.

SA=0 QI &2, off,

SA=1 2l 42, LVL1 oY 174

SA=2 75% LVLT + LVL2 It 274

SA=3 Q ZL, LVL1 + LVL2 + LVL3 x 2 (L3 double M|3) 2 ItH 4 7|
Ol mb 7kl ZtA0| period 2fO|LCf.

r9 M o ro

00|-

double VHI]
int greysteps

{ VH2R, VH2L, VH1RA, VH1RB, VH1LA, VH1LB };

1;

int greybits = 1; // 2:2 <= greysteps <= 3, 3:4 <= greysteps <=7

int firedouble =0, //1@L1+2@2+4@L3+8@L4+16@L5+32@L6+64@L7
int greypattern[] = { greybits, greysteps, firedouble };

double stirtime[] = { 0, 0 }; // disabled or stirVH1time, stirPaddingTime ( = period - VH1)
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double firetime[] = { fireVH1time, fireVH2time, firePaddingTime }; // firePaddingTime =
period - (VH1+VH2)
setFGKM( VH, greypattern, stirtime, firetime);

spitting H|IAE

bool selectSpittingNozzle(int nz, bool onoff)
spitting Ol & =&& MEBICt. nz = 0 ~ 1023

bool enableSpitting(int oncode = 1, bool printdata = false)

oncode : 0 =off, 1 =on

printdata : false 91 A selectSpittingNozzle o] 2 =Z9| onoff Z7.
true Q| A2 writePixelData 2 £ IHEZ A3 spitting &

Z printing Of 22i|0]4

bool enableExternalTrigger(bool enable, bool invert = false)
GData L{ & trigger 2122l ECLK 2 AFE3}0] spitting &

bool startSpitting(double kHz, int nDrop = 0)
nDrop = 0 ¢! &% stopSpitting 0| @& & W7HX| £3t5| spitting &

1 < nDrop < 32768 2| A2 nDrop 7H=EtZ spitting o & AtS22 HE

bool stopSpitting()

spitting H&

bool isSpittingStopped()

nDrop >0 2| B spitting 0| AtS2E HFJA=X| 2folg

void enableCompression(bool onoff)
writePixelData Ol Al £&3t= bit pattern 0| BtEEl= 22
o)

e L o o =
DESH| Y= F2 722 €.

mjo
2
g
Ot
e
H
rot
ot
s
re
A
nx
o

bool beginWritePixel()
QI HO|HE M7| MO ==510] M| 22| ZRIEE Z=7|2}otCt

bool writePixel(int nPixel, int[] PixelPosition, byte[] PixelData)
of swath C|O|EH{E M&T

=2 Lo od.

PixelData.Length = nPixel * 1024

bool isWritePixelFinished()
writePixel 2 &t HO|H7t O|HUE S MEpA= A=K =g

KM #o]A] 17



bool reuseMemory()

beginWritePixel O| = writePixel 2 £ H|O|HS& LAl MS2H SH0{A QA0 ALE

bool startPrinting()

olaf Al%t

bool stopPrinting()

ol 52

e 255 H o

double getHeadTemperature()

2=zt gt

bool setHeadTemperature(double temperature)

=H 2% 23

bool setHeadHeaterGain(int P = 150, int Ti = 0)
SIE Ho7| Aol 2F

bool enableHeadHeater()
bool disableHeadHeater()
S|H onoff

KM #]o]#] 18
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6. 2 EL|0| 2t0|E 22| (EncoderLED)

bool init(int ip)
ip £ IP addresss 2| OtX|2} HO|E Zf2 =2 192.168.0.100 & &< 100 O|C},

6-2. internal trigger 244 7|

bool enablelnternalTrigger(double period_us, int count)

DE LS BA UMI|Z 0] £EHS HIZ GData H{A {1 ECLK 2 AFESH7| & 8t
O] M2 E o= 0| 22 =E ALESH7| = BHC}

period = 0.01 ~ 1,342,180 us (100kHz ~ 1 Hz)

count = 0 2l 4% ot

1~ 67,108,863 9 AL Xtz H=

bool disablelnternalTrigger()
2 WF 22 247 85

bool isDonelnternalTrigger()
2E R BA ZYI7 HFEJA=X] =0

= -

il

6-3. Trigger Out 2= &=

bool setTriggerOut(int source)
trigger out THXHOf| M= e

T

0 :internal trigger L% EA 2d7| =9
1: position trigger AL A/B A 42F M
2:R A=
AN

6-4. AL

bool swapAB(bool swap)
ABMES MZ HHIOIM AAH e

mjo

HE 4 AL

bool setSourceAB(int source) // 0 = external, 1 = emulation, 2 = none

KM 3 o]#] 19



0: AR REO| 5 AB B 9% ARL U2 o} B2

1A RS ofE20|d =8 EEH5= 82

bool setSourceR(int source)
0: IAH ZES EHR E 9|$ AL MBE St= 4

1 AAE RO o =204

u
ro_r
i
%
J
Ot
rr
ox
-0

bool resetPosition()
AZM LE 72 2 (CHZEE

int getPosition()
-G W& 72 H (CHE8)

bool resetABEmulation(int initialstate)
W2 A/B = 7] 27|35t
initialstate = 2=7|2| A/B &EfZt 0 ~ 3

bool enableABEmulation(int triggersource, int direction)
L& A/B Ll 27| 2 A ek 473
triggersouce = 0: L{£ ZA Zd7|
1. 2|2 trigger in 8=
direction = 0: forward
1: backward

bool disableABEmulation()
L& A/B A= 27| FX|

bool enableREmulation(int triggersource, double duration, bool invert, int triggerposition)
bool disableREmulation()
L5 R Az 27|

6-5. LED

2K

o

T&38t= QXt: channel = 0, 1

bool setLEDVoltage(int channel, double volt)

ZF MEYE LED o M2 AEBILE volt = 2 ~ 14,5V

LED strobo = turn on A[ZI0| O§ B O =2 |ED MUY HEAUEL =2 U2 A8 = U

KM o] #] 20



Ct. =, 3.5V Ol M 7{X|= LED 9| Z% 35V EC} w2 MYS A0 =Xl HJ It O L5t
=13

= _)lk_ AA
LED = €0f ol =22, s=7tHe 2 MFEIFEALL WOl 2%, 2 =7[0 H5iA turn
on A|ZHO[ FCHH | & X| E=C.

bool setLEDTime(int channel,double delay,double duration,double delay2 = 0)

delay2 = delay + interval (2H2A|ZtH 7H2)

bool enableLED(int channel,bool second = false)

LED % 74 _JI\_ OI|:|-

ol & Hmf L& (delay2 Off 2|5 EFO|HO| FO{X[=) & AHESHE{ T second = true & F0{0F5t
Ct.

bool disableLED(int channel)
LED € &L}

KM o] #] 21



7. GData AFY
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. pcKM1024i AR

-

AOlE glo| 8|=0f ZAS= H4UH

M@ HYH S A|X[= RD256M 1 5

ZAg2 520 2Z Z, LA M Z

MH &l 7| 7|=LCt O ZHOpA!

- 106.5 _
o &
_
O L
_ icD
|
@
= ©
Top Rear
-_I ol
S
' Y
Side
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