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Thank you for selecting the controller for molecular-pump of KYKY! Meanwhile, you will enjoy our

complete and sincere service!

Featured with top quality, multi-function and low noise, FD series controller of molecular-pump can be

applied to various molecular-pumps.

This manual provides users with precautions regarding installation, commissioning, operation, trouble
diagnosis and daily maintenance. Please read it carefully before any installation and usage is
commenced to ensure a proper operation. This manual shall be available together with the controller, and

should be well kept for future reference and convenience of maintenance.

Tips for reading:

A Danger! Improper operation and installation that may cause casualties and property

loss.

A Warning! Improper operation and installation that may cause physical injury and

property loss.

© =

Attention! Improper operation that may affect performance of controller.
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*  IEHIBRE L EERABERN A RS (O FRIFEMABRINTLEGE.
*  ITHIEE LA, EMEEMREL Bt iEEREmaE.
* KBRS ET, FLXHBIR.
*  IRHEISAIER ERELE, RRIEER, BRREEARSBER.
*  YIMTERIRERYERTE (10 24 ASERBZ&BEEST 36V i, REHITHEER
€, VIR NER R R R,
/?\ BE)
* ISHISRE AT, LARRIARMNEIREEERIER.
*  FERIELT), BUZEBEYIENSHIEA.
*  FAEBEHIRREAAABE MM, FNEHELHISOBMMATL.
V] s

I HIBRATIRIEZ BT, BEFAREATFH.
LrfE, ERNREHREMAZNNS FRES, TRSIYAEF, BHRE[, VRAET.
R EHE SRR R R T EMREBLERRZL.
BHZEIREEE TIER, EXEIRBEINSAER.
FEAEH RO HRERATTRARMRRUAERSIREN.

FEAEHROE S D FRZEREMKS,
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EHBNER. REMBFERY. B, SHL. S8, SRORE.
5T REHI BT SRY 1P20.

AT ERE, MERE—ERE (R— A AEHEEE—K.
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2. FF@EN
2.1 PR RS R
AFREHERESESTRINE 2-1, $EMTGIME 2-2 FR (WL FD-11 460,
FD - II
[N

=@RATRE (11 hZSHEHI)

R =
@AM (FD RIS FRIEE

B 2-1 FRESRG
S FIRITHI B4R ANE] 2-2 BF7R: (KL 220VAC 3N\ A 15D
KYKY EEHFRBMUSEAREREREALT

B = FD-11

i A AC 1PH 220V 50/60Hz
3PH 0.75KW 17A 0~66V

H

0.00 ~ 1300Hz

0L AR
FPS200007S2C02929000

2-2  FRiERERG)

Il
54

1

227 —WR
ENRE R . .
7 B ) ZHER | 2HNAR
B (A
FD-1 7 o1 R4
FD-T1 17 €02 R4
FD-11B 17 €04 R4
FD-I11 23 €03 R4
2.3 FEEAN

D FRIEHRINREMACER.



FD-11 F=@IME. ZEHERF R R~ a0’ 2-3-1 Fi7k.
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778 (B)
57X AN 7 I

2-3-1  FD-II 5P RR~TE
FD-11B F=@iM . L5MIERM R R~T an[E 2-3-2 FfiR.

i A
/N '
® / AN / /

A4 =

M
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FD-111 =@M, EHMER R R~TanE 2-3-3 Fiw.

s

@

— o A Bl B

Lt 4

& 2-3-3  FD-I1II MR~ &
2.4 FD RFEHIB S TRESILRKR
P IS BCH 4y 14 B0 5
FF-160/500F
FF-160/620C. FF-160/620E
FF-160/620 . FF-160/620T . FF-160/620N .
FF-160/620Z. FF-160/620BZ. FF-160/620CN.
FF-160/620NE. FF-160/620ZE. FF-160/500G
FF-160/700. FF-160/700E
FF-200/1200N. FF-200/1200BZ
FF-200/1200C. FF-200/1200CE
FF-200/1300. FF-200/1300E
F-250/1500. F-250/1500T.
F-250/1500N. FF-250/1500E
FF-250/1600. FF-250/1600E
FF-250/1800. FF-250/1800E
FD-111 F-400/3500
¥ 1: FD-1l, FD- 11 B 4 FREHBSBIHPNFI FEABRWES, HEBEENSHET.
2.5 MERETE R

FD-Il, FD-IIB
(1)




Be FD-1II (B) 500K | FD-II (B) 600K | FD-II (B) 60OH | FD-II (B) 700K | FD-II (B)1200K
) 220VAC+10% | 220VACE10% | 220VAC+10% | 220VAC+10% | 220VAC+10%
BWNERES
110VAC+10% | 110VAC+10% 110VAC+10% 110VAC+10% | 110VAC+10%
HMINEBIRSAZE | 50/60Hz( £5%) | 50/60Hz (£5%) | 50/60Hz (+5%) | 50/60Hz (+5%) | 50/60Hz ( +5%)
RAMEHINE 750W 7500 7500 7500 7500
kb TES 40010 Hz 45010 Hz 60010 Hz 60010 Hz 40010 Hz
W E <66VAC <66VAC <66VAC <66VAC <66VAC
EFETIERR <4A <4A <5A <2A <5A
BRABHER <14A <14A <12A <9A <16A
TR InE AT ] 3min20sec 4min30sec 6min 4min 6min
AR B i) 6min 6min 8min 11min 10min
B8 18. 5kg 18. 5kg 18. 5kg 18. 5kg 18. 5kg
Eidf= FD-II (B)1200H | FD-II (B)1300K | FD-II (B)1600K | FD-II (B)1800K FD-II
) 220VACH10% | 220VACH10% | 220VACE10% | 220VACE10% | 220VACE10%
BWNERER
110VAC+10% | 110VAC+10% 110VAC+10% | 110VACE£10% | 110VACE10%
INEIRESZE | 50/60Hz( £5%) | 50/60Hz (+£5%) | 50/60Hz (+5%) | 50/60Hz (+5%) | 50/60Hz ( +5%)
RAMEINE 750W 7500 7500 750W 1100W
kb TES 45010 Hz 40010 Hz 450+10 Hz 45010 Hz 225+10 Hz
i E <66VAC <66VAC <66VAC <66VAC <66VAC
EETIERR <5A <3A <5A <4A <8.5A
BRABHER <16A <10A <20A <20A <21A
TR ENINIE AT 8] 6min 6min Tmin10sec Tmin30sec 18min
AR B ] 11min 11min 12min 15min 36min
g8 18. 5kg 18. 5kg 18. 5kg 18. 5kg 27. 5kg
B/ EEES | B8, IMEHTI EGIIES)
R RRETFETYHAMLNE. HHER. Yambiak. KREERURINGEESH. 8
TR esmmns TEEE, B LD ERAETEHEN L BRAREERE.
EHIBWMARE, BE, R 9# 2FREH, RETME SRERIHRPF, AR
RIFTHEE
FRBEEIR, SMNERFHRP
i WEIHFT: TORZUSIMMESATIM L IMERE: -10C~+50C;
PREH IMEIRE: 90%AT (TKBREAEIKR): RIANBE: 0.5g MEE) UT

&3E 1:FD AT BN BIEZE S 110VAC F1 220VAC, 3T 55 AFiB4E BRI AR .
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3. REShLk
3.1 IR
o LY. K. AV MR T SRS WA e E kI A JE R K
RESIR B E-10°C ~+50"CYE [ A .
IREEAHNHIE BE A0 AE 90% LA, HIC/AKERE LIS
ook LT .
RN ELE 0.5 (&) LR,
PR R AE IR Y, AR E R IR P9 5 4 SO A -

U 3=1-1 7o 2 JA] [ R GRAIEAT 23 R [

L 3 B SR
TR R R AR ST D
PR 2R KA o R ~F
FD-I A=150mm B=50mm
FD-11(B) A=200mm B=100mm
FD-III A=200mm B=150mm
32 4MERS
R 32D FREEHBZHRT—RR ED
R E AR R (AXBxH)
co1 IELEE R
C02 450X 220X 177
Co03 350X 440X 177
Co04 262X 440X 177

1 AAT SRS HUR IR Ze 4 P 2 /0 4% B 8mm R[]
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DFRESFRETRERKIARERAN, LUFD-TT BFIEE, S0E 3-3-1.
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B
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“EH/EN B D: RGEN, BEFHRTS;
2): MBERESTEN.
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EFNFET, 8T “AX7 §#, #AAEXRE, AFKk ‘A7 #, EAZE06, REASTAT:

STOP

04 /iR A ]

05 JRIE AT (8]

06 &5 /LANGUAGE
07 REUR LR /3%

& “06 iES/LANGUAGE” AbFAKRIRZSET, 2T “iRE” #, #ASEKERX, FEASZNT:

132 /CHINESE
32 /ENGL ISH

EEMEEMNES, EELTARKS, 1T “RE” 8, BREMY. 1T “AR” #, BEFINFE.
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3.4 A FIRIBHIE 220VAC MINEER B REE
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1. HIRFFK (POWER SWITCH): ¥=HIz3i@/Hiee, ZFFX$TH “ON” (LE, THISFEE, ZHFFXITH “OFF” L
i3 AT gz

2. HINERIREECIN): FD R FInHI 22 B EZR S0 110VAC F1 220VAC, iT & AHE BRI AR, BRI 220VAC,
ME 10A/250VAC R, 3\ 110VAC B, ME 15A/250VAC 1R .

3. ¥EMIEF (GROUND) : thumFuar7 Al EEHEtts, #EMEMAKXTF 4Q.

4, 1REE (ALARM) : LIS HIIESME AT, LLISISE4RE, SMAP, ERMEIEEERRET

5. RS485 @ifliEERE: 485 WMWUIZHIIR T A+, B-,
ELRSIBI DL T K

H

o

13



o
(3) (2)ay

AEEFISE AR LAARFIED . F1E. FRBE. 7. SERSSHFEBNET. MESERES. EF
FLES5HEIMNGREZMIURE. TH0E, FTRMED. Fib, EERTESL LRBERE.

E: B BTRIROESEITR, BHAA RS232 0, FEEF RS485/RS232 EM4kaE. HiHL
71 Rs485 ¥, AIEEEE.
6. SMEHIL (EXTERNAL CONTROL): LkAITENIEO, NERIMESL. FEESLK. TITERESLIKE
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SMEHIE F 5 B ThRE:
BEhAX: 1. 28 (OP6. CM) FRILTFIMEMBEEE (FX) MFERE. BREMFIEN—ERETTIREHE
52, FEZ055~1S, MAIBEIHSFR. 2RI 1. 2#EE—T, AR FR.
fZibAX: 3. 4B (CM. OP7) FRILFIMEGBEEE (FX) MG, BEILFREN—ERE TR
55, Bf[E%90.55~1S, AIA{ELESYFR. HHRIFIE 3. 4BIEFA—T, BIAELSFR.

RR: WER[PEE. EFMANFXOER. EFMSERELRN, TUSMEEHIZEHEE,

EEHE (FiRES): 5. 6 fl (+24V. OUT) ELFRMEZRZPLEERY, N FREEEER, 5. 6 i
Hith 24VDC 8B5S, mAHBIRK 0.1A.

EEHE (TRES): 14, 154 (RLY. COM) AEH— MR EMSEZHLHES. AHTHIEGEEE. 07
B, IMEBERMREAALFBE 24VDC, RARFRIR 0.1A, RENFRES FRMEIES, 14,
15 AR, S FREEERR, 14, 15 FIAEBKS.
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MEEith: 7. 8H (TB. TCO) AIRH—IMHIEMLES (TREMSIBLES). AHZHHESIE. TR,
SMERERMRARIFEE 24VDC, RARFERIR 0.1A. MRAEIRHKES FRIAMER, 7. 8 B4
HBRT, AMERAEART.

E: ULEPMRRSMEES), SFEAXREFAEEATERESITR. SIERIET, SMm—RMNEZHE.
(FiIEIhEE. EARRIMER, —EELIMTIELE 3. 4 BIERESR, FHIBIMTEL S IMNTREREERESF,
BNHEHI R = ZRTE RIS -

HHRBHAR: BERAPREERAA— MR A— MR FHREHER FFIXWmMIRTS. FENBUOT: FIMFHEL
1. 2 B)ERE, 51 3. 4 BIHEEI—MIMEFF RS — MBS b (EXELRERND. EFN2E
b, EANZREH. XEMEEmRIEHILY.
E: MIRA AN BIE 220VAC 8 110VAC RIIEHIE MBS FILBANES . MEBHF S ERITHEMNIRE.
7. IR@HHIL (CONTROL OUTPUT) :tiE#ERRA 1314, RIERATAHMRANS FRESHESL. BYIRa%KNE
MEHRRIPIESL, BARSIES AL TE:

ZS|MThee

SIHFS S| ZFR I IhRE M 1%
1 PE I BE b2k EHRITAKTF 40
2. 3.4 U Vo W FEHLOR B BIERRNE?2 2
7 OP1 BHERES SHREEEN
9 CM EHES A i RS PESEE
6. 8. 10. | X6, X5. X4. X3. | AFEHzNRANSF

B FRUEERES
11, 12, 13 | X2, X1 RASWES
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4. ERFH:

LA FD-11 {535 BB -

1. BHFRLER 12 TEESES R RER LAY 13 IR shi6 & 16 EE F B 4% 1% 1F .

2. BIRFIBAERAIMEIRE, BRATELESEHERFIIMEELSETR R R R IMEREEELF:; BEA

IMETNRE, IHEIRBBIMEINREIR AL R I IMEHE K 5 IME IR EE 1T -

3. BIFBIRLEFRITHEEER LR BIEFXL, tFHEGHIEB IR S FROES, 1 FF-160/620, &MmE
TREREIRE, SHSNES IIERER “450.07 Hz, 5%,

/- *ﬁﬂ A
FIMRERENT R R R
BRSAER: 450.0
FF-160/620

RES: CN/EN

4. WIANEFISBETHA FRESSIYHETRE, BT EBIT"#, 2 FRFABEY, REFRER“GRBEH--7.
HRBEATMABSUT:

HREERp

5. —EBEEfE, BREBEANESITERT, XMERIEAISFRIOER. X, BEE. BRE EENRTE.
E=ES ma%#mm&am%mﬁ*ﬁ%
EITRERASNT:

HEIER: 27000
ELIp7E S 450.0
HATAE: 55
AT LR : 5.1

EEXNM, BT “2/8” 8, kFAREXNBRERTHISIZPRIEE. ME., BEE. BRE BZ
IREIZIHHURAS, RRENTE, RATRABREFX. LA 88 AREN 82 IR MEEE
7. EAPEHISEH EHNKER, RHRAFE. ARERFHER, HERBSIHERDR, FTERBRIR
2, REFEELN “2/87 BEMSXAREIRETX,
EE, UBEMSEEMLEZFENSRESBHERRNSTFRES, FERAHAERTESEZYREN
fF, BRANEEIR, VIARFET.
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8. HiTHIBRIRAMARIRTEMIE, RRERRERINAR ‘17" #, RRETRET “HEREED” —K
REE, REFEREERIMNS FRATMHRS, BEERXIESTEMRE.
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ERR R EER
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FIFARBRIIR R | oy o e pn Rz s A= =
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LK =
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B EREATE KRARESE
GRS e
AT B L L5 2 T AR
EH AR (00) S N == .
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sk
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KYKY MODBUS EB{EF
(V1.7 BR)

- Modbus iR

Modbus B —#ER1THI, JLHIBIRIL. Modbus i Z R AT PLC S EMbimHIZRA—FMBRIES . N
EXT—MERREIRGERERENE, MABENRE I MM EER.

Modbus AR ERITRIED, HABAHIEREOE RS485,

KT Modbus BIFAZER, AIEFEEXPERERNAL BRI,
= FD Z %145 %l 28 MODBUS i fS Bl

(=

1. fREEN:

1), ASCI | fEi#E. E%i% 1 Byte IIEEEZE 2 M ASCII FFF. flan: %3% 31H (+7<ikHD, LLASCII 5
xR BN, EEFH 3. 1, WEELEMNEE ‘337, 317 WA ASCI FH.

EHFR, ASCII BRI T:

FH ‘0’ ‘1’ ‘2’ ‘3’ ‘4’ ‘5’ ‘6’7 ‘7
ASCI | %5 30H 31H 32H 33H 34H 35H 36H 37H
FHEF ‘8’ ‘9’ ‘A ‘B’ ‘¢’ ‘D’ ‘E’ ‘F’
ASCI | %5 38H 39H 41H 42H 43H 44H 45H 46H

2). RTUER. RIERIFHRILL 16 HFIRRT. Flankix 3tH. MEENE 31H ENFIRGRIA .
2, EHEE

RESEE : 2400, 4800, 9600, 19200, 38400
3. MigE#

M :
1) ASCI| #&3%
I ke
1 FHIAAL (BB F)
8 BHRAL
0/1 FERWAL (RN T, B 14D
1/2 b (BREERT 1 4L, TREEES 2 45D
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2) RTU#ER

fiI7e Ihee
1 FRIAAL (R BF)
8 HHRAL
0/1 BRI (TRIQMZ T, B 14D
1/2 {FIEAL (BRIERT 1 1L, FAIERT 2 i)
4. FEIRHEM
1) ASCII 15

LRC #3: IR HRME S RERMEFIRITHLUSMINS.
LRC &G M 25 H 2Ry 8bit RIFETELE RN, REERLL, ENUXRBE—NFEEMOEEE B
HIAAL. FIEAD BRF T EMGEUE A 1 BIF .
2) RTU R
CRC-16 (fEIRTL S IEHIRKIIL)
CRC-16 $HIRIKIGIZFIT: WL (MAARSREIEAG, NERHBAL. FLEMFEEMNFERNRLD #E
ER—AEEM TS, HESHMAM (MSB) HiE&iE. IRICKES X116 HHF (£F 16 i), AFE X
P16+X 1 15+X 1 2+1 F&, X 1 16+X 1 15+X t 2+1 AT LARR A = 144 11000000000000101, EEH AL ZBEF
B, 16 RIRBIMNIZIRIC (MSB 5£43%), b 2 A CRC KIEFH. Kby 1 2EABENK, URFER
TRHA—FIRHIZW . &2 EARLEMEE CRC FHHIRL, BHLEIR, BEBEERFBHE—Z IR (X
P16+X 1 15+X 1 2+1) BR, SBBI—NERE BPOEEZKIXA ORC FT1, FIGFH 54F1%1%A CRC LEED.
EEEELL 2 AR (D,
SETHRBELZEHENEESEEZHFTNRAN (LSB-REEMAE). MAELEMK CRCIFRAT, XXH
LR R R RS AL MSB. HFEEZERAARAL, AETRIERL, 18 CRC BT MSB fE&R A L.
FHEMAMAFHALARIER, URE—H. SR NSB BEERIE, AEAME B MM AZIKL.
A B CRC-16 R F ISR T
OFEM— 16 (LFFR, AR HL 1.
@iz 16 (UHFFRMSMUFHEFIA 8 AUFHHIT “FX” 8. TELERBNZXN 16 LFFH.
OEAN 16 (U FFREAH—L.
@& A GFRiShD BHMEGIRE 1, WA HKS I 1010000000000001 FIIXMEHFRFIT “H” BE;
ZRABHMEAMZ 0, MEEG).
OEECM®, HEEMRH 8 .
©HI 851z 16 (UFFRH#IT “FH” EE.
OEEG©, EEZBRXMAFHNE 16 UFFERHIT “F” EE, HBA8 XK.
@I 16 B TFEHIMAED 2 5£35 CRC $21RKIE, HWMBBRXHR S B M.
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(D) S RE RIERN
. BRI SEREAFEMGSEEYT.:

S RE AR A
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|. Safe Operation

A Danger!
* Controller is prohibited to be installed in a place with flammable or explosive gases, which may cause explosion.
* Only qualified personnel are allowed for any installation, wiring, operation and maintenance over controller.
* Grounding terminal (GROUND) in the rear panel of the controller has to be well grounded (grounding impedance
not more than 4 Q).
* No short-circuit connection is allowed between the common point (CM) of the internal power source for drive
output connector for the controller and zero line of input power source.
* Make sure that proper wiring has been conducted and connection is secured for drive output connector before
power is supplied to controller.
* Power has to be switched off before any wiring or maintenance is conducted.
* The stop button on the front panel of controller cannot disconnect power and therefore can never be used as
safety button.
* No maintenance can be made within the short moment (10 minutes) after power disconnection or when voltage
of DC busbar is higher than 36V. Never touch internal circuit or components.
A Warning!
* Make sure that input voltage is correct in degree prior to connection of controller.
* Never drop any metal like a screwdriver or screw into the controller.
* Never install controller in sunlight, or block heat-dispersion holes of controller.
! Attention!

Please read this manual carefully before any operation on this controller.

The controller of molecular pump should be stored and installed in a place away from strong vibration and corrosion,
highly-concentrated dust, and high temperature and humidity.

Make regular check over input and output wiring of controller to see if they are correct and if its wires are ageing.
Extra cooling measures should be taken for the motor in case it is always running at low speed.

Never connect a rheostat or capacitance at the output end of controller for the purpose of trying to increase power
factor.

Never install a breaker between output of controller and molecular pump. Should a breaker is really required,
ensure that it only acts when output current of controller is zero.

The controller of molecular pump has a protection degree of 1P20.

Should it be idled for a long time, make power connection to the controller at a certain interval (preferably one

month).
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Il. Product Description

2.1 Model and Nameplate
Refer to Fig 2-1 for the illustration to the product model of control source of molecular pump and Fig 2-2 for
the nameplate (taking FD-II for instance).

FD — II
—

Product Line Code (II refers to No. 2 controller)

Product Name (FD refers to control

Fig 2-1 Illustration to Product Model

See Fig 2-2 for nameplate for controller of molecular pump: (taking 110V input for instance)

KYKY KYKY TECHNOLOGY DEVELOPMENT LTD.

MODEL FD-11

INPUT AC 1PH 110V 50/60Hz

OUTPUT 3PH 0.75KW 17A 0~66V
0.00 ~ 1300Hz

[l
154

AL TOACHBN A M
FPS20000751C02929000

Fig 2-2 Nameplate lllustration

2.2 List of Products

Rated
Model Outpu: A(;urrent Structure Cooling Mode
FD-I1 7 CO1 Air Cooling
FD-T1 17 C02 Air Cooling
FD- 11 B 17 C04 Air Cooling
FD-I1T 23 C03 Air Cooling
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2.3 Appearance
The controller of molecular pump has its exterior structure of metal casing.

The appearance, structure components and dimensions of the FD-11 product are shown as in Fig 2-3-1.

Casing & ventilation grating

[ 273 3 J Complementary plate
Keypad controller

Fig 2-3-1  FD-II Apparent Size

The appearance, structure components and dimensions of the FD-11B product are shown as in Fig 2-3-2.

LLO
Lo )
/\\\\ 5 L

Handle

Keypad controller

Fig 2-3-2 FD-1IB Apparent Size
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The appearance, structure components and dimensions of the FD-IIT product are shown as in Fig 2-3-3.

LG

@

Casing &
ventilation grating

: t

‘ Leo L - Keypad controller

L8k (B)

Fig 2-3-3 FD-III Apparent Size

2.4 Model Matching Table for FD Series Controller and Molecular Pump

Controller Applicable Model of Molecular Pump

FF-160/500F
FF-160/620C. FF-160/620E
FF-160/620. FF-160/620T. FF-160/620N.
FF-160/620Z. FF-160/620BZ. FF-160/620CN.
FF-160/620NE. FF-160/620ZE. FF-160/500G
FF-160/700. FF-160/700E
FF-200/1200N. FF-200/1200BZ
FF-200/1200C. FF-200/1200CE
FF-200/1300. FF-200/1300E
F-250/1500. F-250/1500T.
F-250/1500N. FF-250/1500E
FF-250/1600. FF-250/1600E
FF-250/1800. FF-250/1800E
FD-III F-400/3500

Note1: Molecular pump controller can automatically recognize the model of pump load, and run by the optimal parameters.

FD-II&FD-I1IB
(note1)
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2.5 Performance Index

FD-1I (B) 600H

FD-1I (B) 700K

FD-1I (B) 1200K

Model FD-1II (B) 500K FD-1I (B) 600K
Inout voltage o' 220VAC+10% 220VAC+10% 220VAC+10% 220VAG£10% 220VAC+10%
P 9 110VAC+10% 110VAC+10% 110VAC+10% 110VAC£10% 110VAC£10%

50/60Hz (5%)

50/60Hz (5%)

50/60Hz (5%)

50/60Hz ( £5%)

Input frequency 50/60Hz (£=5%)

Max output power 750W 750W 750W 750W 750W
Output frequency 400+10 Hz 450+10 Hz 600+10 Hz 600+ 10 Hz 400+10 Hz
Output voltage <66VAC <66VAC < 66VAC <66VAC <66VAC

Normal working <4A <4A <5A <2A <5A
current
Max pickup current <14A <14A <12A <9A <16A
Startup accel time 3min20sec 4min30sec 6min 4min 6min
ShUtdqwn decel 6min 6min 8min 11min 10min
time
Weight 18. 5kg 18. 5kg 18. 5kg 18. 5kg 18. 5kg
Model FD-1I (B) 1200H FD-1I (B) 1300K FD-1I (B) 1600K FD-1II (B) 1800K FD-III
Inbut voltage N’ 220VACE10% 220VACE10% 220VACE10% 220VAC£10% 220VACE10%
P 9 110VAC+10% 110VACE10% 110VAC+10% 110VACE10% 110VAC+10%

Input frequency

50/60Hz (+5%)

50/60Hz (+5%)

50/60Hz (+5%)

50/60Hz (+5%)

50/60Hz ( £5%)

Max output power 750W 750W 750W 750W 1100W
Output frequency 450+10 Hz 400+10 Hz 450+10 Hz 450+10 Hz 225410 Hz
Output voltage <66VAC <66VAC <66VAC <66VAC <66VAC
Normal working <5A <3A <5A <4n <8.5A

current
Max pickup current <16A <10A <20A <20A <21A
Startup accel time 6min 6min Tmin10sec Tmin30sec 18min
Shutdown decel time 11min 11min 12min 15min 36min
Weight 18. 5kg 18. 5kg 18. 5kg 18. 5kg 27. 5kg

Startup /stop control

Controlled by keypad, external-control terminal and PC/PLC

Display function

LCD screen displays the current output frequency, output current, current output voltage,
malfunction type, and parameters for function code and operation, and model of molecular pump;

two LED indicators show the power-on and malfunction status of controller.

Protection function

Protection against under-voltage, over-voltage, over-current and over-heat for controller, protection
against over-load, restricted current output, over-current and overheat of molecular pump, user’s

password error and external interference.

Environment

conditions

Operating environment: Free of intensely corrosive gas or dust

Ambient temperature: -10°C~+50C

Ambient humidity: Below 90% (no bead coagulation)

Vibration strength: Below 0.5g (acceleration)

Note 1: 110VAC and 220VAC are available for FD-1I input voltage. Please specify when placing orders.
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lll. Installation and Wiring

3.1 Installation Environment
® Away from rain, drips, steam, dust and oil-dust; no corrosion, flammable gas, liquid; no metal particles
or metal powder, etc.
Ambient temperature: within range of -10°C~+50C.
Relative humidity of environment shall be lower than 90%, without any bead coagulation.

No strong electromagnetic interference.

Vibration strength: below 0.5g (acceleration).
® Should controller be installed inside control cabinet, sufficient ventilation shall be ensured.

Ventilation space shall be secured in the surrounding (as shown in Fig 3-1-1).

iiﬂ 3-1-1 Controller Installation Illustration

Clearance dimensions for installation refer to below table (recommended).

Controller Type Clearance Dimensions
FD-1 A=150mm B=50mm
FD-11(B) A=200mm B=100mm
FD-I11 A=200mm B=150mm

3.2 Overall Dimensions

Table 3-2 Dimensions of controller of molecular pump (Note1)

Structure code Overall dimension (AxBxH)
Co1 Under development
Co02 450X220x177
Co03 350X 440%X177
Co4 262X 440X177

Note 1: Please set aside at least 8mm gap at each side (left and right) of the controller when user design

cabinet of controller.
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3.3 Operation & Display Panel for Controller of Molecular Pump
Chinese and English are available for LCD display on display panel of molecular pump controller. Taking

FD-II series for instance, and refer to Fig 3-3-1.

KYKY

n .

Error indicator o9
LA

H g

: c

3 a5
T Fo

POWER FAULT E g

=2

Wl 2

(&) &2

Fig 3-3-1 Diagram of Operation Display Panel
Display panel of controller for molecular pump series includes:
Display and operation zones.
Operation zone, or keypad, includes 6 function keys.

Refer to Table 3-3-2 for details and function of function keys.
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Table 3-3-2 Instructions for keys on keypad

Keys Key Name Description

“Mode” key For use of maker of molecular pumps

“Set” key For use of maker of molecular pumps

A “Up” Key For use of maker of molecular pumps

V “Down” Key For use of maker of molecular pumps

CPU of starting system will start running in
“‘Run” Key
RUN mode of keypad operation.

o) This key is for Stop/Reset:
“Stop” Key 1): system stops and returns to standby;

STOP . '
— 2): Reset in malfunction status.

Display zone can switch the content in Chinese / English by function code 06.
In the standby status, press “mode” key, to enter the function code menu, and press “A” key, go up to 06.

04RISE TIME
05FALL TIME
06LANGUAGE/ &%
07GAIN PUMP TYPE

When “06LANGUAGE/{E S is in the twinkling state, press “Set” key, and enter parameters setting zone:

CHINESE/# 3z
ENGLISH/#E X

Please select needed language, let's twinkling, then press “Set” key, set successfully. And then press

“function” key, return standby interface.
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3.4 Diagram for rear panel of controller for molecular pump with 220V input

e
WABY  pesgs  WE  SMEHME M 220VEIA
CONTROL QUTPUT ALARM EXTERNAL GROUND IN

CONTROL

OnN

OFF

REFX

POWER SWITCH

Function introduction of each part

1. Power switch (POWER SWITCH): to control power connection /disconnection. As the switch is set to "ON”,
controller is power connected, and disconnected when switch to "OFF”.

2. Input power socket (IN): 110VAC and 220VAC are available for voltage class of FD series of controller,

which shall be specified when ordering. 10A/250VAC protection is built in for 220VAC input and
15A/250VAC protection for input of 110VAC.

3. Grounding terminal (GROUND): this terminal shall have to be well grounded with grounding impedance not
more than 4 Q.

4. Alarm (ALARM): in case of any unexpected event with controller, this buzzer will give alarm to inform user.
Check the LCD screen for specific malfunction.

5. RS485 communication connector: 485 communication control terminals A+ and B-, see the diagram below
for specific pin:

o @
(3) (2ay
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PC/PLC mode may be adopted for this controller to control start, stop, observe voltage, current, frequency
and to monitor malfunction status, applicable for some operations of facilities operated and controlled by
computer, together with other peripheral equipment. It can find its better application for group start and group
stop along production lines while individual start and stop can also be available.
Note: While controlling the running by computer through serial communication port, if the computer has an
interface of RS232, converter of RS485/RS232 interface shall be used. Should the PC interface be RS485,
direct wiring connection can be made.

6. External control (EXTERNAL CONTROL): this is PC jack, with signal lines for start, stop, running indicating

and malfunction alarm inside. See the diagram below for specific distribution of pin definition:

A;—gQRG-
e
o 10
o5l
Ot
15
15 +24v
o—t 8
o6 oUT
o 17 RLY
(o] 7 T
o 5 CON
NG

Functions of each pin for external control output:

Start Mode: pins 1 and 2 are normally left in open-circuit condition of external relay (or switch). Get connected
to an instant passive short-circuit signal for about 0.5S~1S when startup is intended, and
molecular pump will then be started. That is, shorting pins 1 and 2 will start up the pump.

Stop Mode: pins 3 and 4 are normally left in short-circuit condition of external relay (or switch). Get connected
to an instant passive open-circuit signal for about 0.5S~1S when stop is intended, and molecular
pump will then be stopped. That is, disconnecting pins 3 and 4 will stop the pump.

Note: Normally closed or open contacts for a relay or those for a switch shall have to be passive.
Otherwise, circuits of controller can be damaged.

Normal Output (voltage contact output signal): No voltage output for pins 5 and 6 during acceleration of
molecular pump. Pins 5 and 6 will output 24VDC power signal with max current of 100mA after the
pump is in normal operation.

Normal Output (no voltage contact output signal): pin 14 and 15 can provide a no voltage contact output signal.
It can exert control over circuits for buzzer, lights and doors. Max permitted voltage for external
power source is 24VDC while max permitted current, 0.1A. In another word, pins 14 and 15 are
disconnected during acceleration of molecular pump, and connected after the pump is in normal

operation.
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Error Output: pins 7 and 8 can provide an error output signal (no voltage contact output signal). It can exert
control over circuits for buzzer, lights and doors. Max permitted voltage for external power source
is 24VDC while max permitted current, 0.1A. In another word, pins 7 and 8 are connected in case
of no error with molecular pump, and disconnected when error(s) exist.

Note: an additional external control start /stop function is provided in the above-mentioned external start or
stop mode on condition that function of the start /stop keys on the front panel will not be affected. When
external control is not in operation, make sure to short-circuit pins 3 and 4 for external-control terminal.
Otherwise, controller will not be affected by the front panel.

Special Startup Mode: some users need only one key or one terminal to control two statuses: open and close.

Method: short circuit pins 1 and 2 of external control to contact pins 3 and 4 to an external control switch or

contact of a relay (passiveness is required). Stop happens in case of normal open while startup
occurs in case of normal close. Front panel control will be invalid at this moment.

Note: Never use input voltage 110VAC or 220VAC as startup/stop input signal of controller, which will then
cause damage to controller.

7. Drive output (CONTROL OUTPUT): as a 13-byte type, this connector has signal lines for auto recognition

for molecule pump model, motor drive and motor overheat protection inside.

See the diagram below for specific distribution of pins:

Function of Each Pin

Pin No. Pin Name Function on delivered Specifications
1 PE Ground wire of controller Sé?umnotf-zl?hani?gedance
2,3,4 u,Vv,w Output of motor drive Rated current 2.2
7 OP1 Signal of motor overheat Valid for high level
9 CM Common port of control signal | No short circuit with PE
6, 8,10, X6, X5, X4, X3, Signal of auto recognition for | Do not allow to connect
11,12, 13 X2, X1 molecule pump model with source signal
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IV. Instructions for Application:

Taking FD-II for instance:

1. Connect the 12-core socket on molecular pump to the 13-core drive output on the controller’s rear panel
with a cable.

2. If user doesn'‘t use external control function, make sure that external control plug in spare part package is
well connected with external socket before power on, if use, make sure that external control plug is well
connected with external socket followed by external control function instruction.

3. Turn on the power switch on controller’s rear panel after well connected with power line, then controller will
automatically recognize the model of molecule pump when the LCD screen of the controller shows standby
status. Max working frequency of controller shall be “450.0” Hz, with flashing at the same time. Molecular
pump applicable shall have a model of FF-160/620BZ.

Contents for standby interface:

KYKY
FRQCY : 450.0
FF-160/620BZ
STATUSSTAY CN/EN

4. Confirm pump model displayed in LCD. If it is the same with molecular pump model you used, press “Run”
key and molecular pump will start with LCD screen showing “START TRACK”.

Contents for rotate speed tracing interface:

START TRACK

5. LCD screen will then enter main interface after some time for a real-time display of the current rotate speed,
frequency, voltage value, current value for molecular pump until acceleration is completed. Refer to
technical performance table for the acceleration time of various controllers.

Contents for running interface:
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SPEED : 27000

FRQCY : 450.0
VOLTAGE : 55
CURRENT : 5.1

6. Press “Stop/Reset” key when you want to switch off the unit. The LCD screen will now make a real-time
display of the rotate speed, frequency, voltage value, current value during rotate speed slow-down until
return to standby status, indicating stop is completed. Power supply switch can now be turned off. Refer to
technical performance table for deceleration time of various controller.

7. If malfunction occurs to controller judgment during operation, controller shall send off sound and light
warning together with character indication. Refer to fault code table. When a white alert is required, reset or
turn off master power switch by pressing the “Stop/Reset” key on the keypad of controller.

Note: After fault resetting or repower on, controller will automatically recognize the model of molecule
pump. Please confirm whether the displaying model is the same with the controller. If they are
different, please do not run.

8. When input power failure suddenly occurs to controller, press “Run” key after power supply is resumed and

LCD screen will show “START TRACK”. The LCD screen will indicate after some time the current status

traced of molecular pump until reaching max working frequency.
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V. Fault Code

Fault code Types of Faults

ERR Mal-operation with keys

oC Over-current protection with controller
OL2 Over-current protection with pump

SL Over-load protection with pump

OE Over-voltage protection with controller
LU Under-voltage protection with controller
ESP Over-heat protection with pump

OH Over-heat protection with controller

VI. Trouble Shooting

Errors

Causes

Actions

Connect to 110VAC or 220VAC

power, open master power

Safety fuse burned inside power input

socket.

Replace with new safety fuse

switch in the rear panel, but fan

is not working.

Not well contacted for power input line.

Replace power input line

Turn on master switch of power

to find fan working but no display

Cable not well connected or dropping
out between main board of controller
and LCD

Reconnect or replace cable

with LCD

Problem with LCD

Contact maker

Drive output connector of rear panel nof

well connected.

Plug connector on and off again.

Normal display with LCD but

Cable broken between drive output

connector and molecular pump.

Replace cable

motor not working

Motor blocked from rotating

Reduce load

Abnormal with U, V and W output

Disconnect and reconnect

power, or contact maker.
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Power tripping

Short circuit with input

Check input connecting line

Air switch capacity too small

Increase air switch capacity

Over load

Reduce load

Not stable with motor rotate

speed

Circulating water of molecular pump
not through, abnormal with water

pressure or water current

Check circulating water

System leaking

Check leakage

Over-current protection with
controller (OC)

Short circuit with output

Check if motor cable is broken
and motor insulating grade

meets requirements

Restart the motor in rotation

Restart motor or adjust to a
proper auto rotate speed tracing
parameter after a complete stop

of motor

Over-voltage protection with
controller (OE)

Input voltage higher

Check if input voltage is normal

Under voltage protection with
controller (LU)

Input voltage lower

Check if power supply is normal

Instant power failure with input source

Normal indication

Over current protection with

molecular pump (OL2)

System air-leaking with extremely low

vacuum degree.

Check system equipment

Over heat protection with

molecular pump (ESP)

Air leaking for a long time with system

and low vacuum degree

Check system equipment

Circulating water not turned on or water|

flow or pressure not sufficient.

Turn on or check circulating

\water

Over-load protection with pump
(SL)

Pump accelerates air-leakage for
mediate and long time, with over

current

Check system equipment

Over heat protection with
controller (OH)

Ambient temperature too high

Reduce ambient temperature

Fan damaged

Replace fan

Too much dirt inside controller

Clean blast inlet and outlet, and

radiating fins

Installation location not good for

ventilation

Install as required in the manual

to improve ventilation

Power modular abnormal

Request maker for service
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Communication error

Cable not well connected or dropping
out between main board of controller
and LCD

Reconnect or replace cable

Auto recognition mistake

Signal cable is not connected well

Connect the cable again

Signal cable is damaged

Change the cable

Affected by EMI

Eliminate the interference
source, for example: relay,

contactor.
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KYKY MODBUS Communication Manual
(Version 1.7)

I. Modbus Overview

Modbus is a serial and asynchronous communication protocol. Modbus protocol is a general language
applied to PLC and other controlling units. This protocol has defined an information structure which can be

identified and used by a controlling unit regardless of whatever network they are transmitted through.

Modbus protocol does not require a special interface while a typical physical interface is RS485.

Should you need detailed information on Modbus, you may consult related books or contact us directly.

. MODBUS Communication protocol for KYKY FD Series of Controller

1. [Overall Description|

1) Transmission mode: adopting the mode of ASCII. Two ASCII characters are required for transmitting
information of 1 Byte, like transmitting 31H (hexadecimal system), ‘31’ is expressed with ASCII code,
including characters ‘3° and ‘1’. Then two ASCII characters 33’ and ‘31" will be needed for the
transmission.

Hereunder is the cross reference list for frequently used characters and ASCII code:

Character ‘0’ ‘1’ ‘2’ ‘3’ ‘4’ ‘5’ ‘6’ ‘7

ASCIl code | 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ ‘9’ ‘A ‘B’ ‘C’ ‘D’ ‘E’ ‘F’

ASCII code 38H 39H | 41H 42H 43H 44H 45H 46H
2) RTU mode.

In RTU mode, one Byte is expressed by hexadecimal format. For example, 31H is delivered to data packet.
2. Setting range for Baud rate: 2400, 4800, 9600, 19200, 38400
3. Frame structure

See table below:

1) ASCII mode
Byte Function
1 Start Bit (Low Level)
8 Data Bit
0/1 Parity Check Bit (None for this bit in case of no checking. Otherwise 1 bit)
1/2 Stop Bit (1 bit in case of checking. Otherwise 2 bits.)
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2) RTU mode

Byte Function
1 Start Bit (Low Level)
8 Data Bit
oM Parity Check Bit (None for this bit in case of no checking. Otherwise 1 bit)
1/2 Stop Bit (1 bit in case of checking, otherwise 2 bits)
4. Error Check
1) ASCIl mode

Longitudinal Redundancy Check (LRC): It is performed on the ASCII message field contents excluding the
‘colon’ character that begins the message, and excluding the CRLF pair at the end of the message.
The LRC is calculated by adding together successive 8-bit bytes of the message, discarding any carries,
and then two’s complementing the result.
A procedure for generating an LRC is:
1. Add all bytes in the message, excluding the starting ‘colon’ and ending CRLF. Add them into an 8-bit field,
so that carries will be discarded.
2. Subtract the final field value from FF hex (all 1’s), to produce the ones—complement.
3. Add 1 to produce the twos—complement.

2) RTU Mode
Cyclical Redundancy Check (CRC): The CRC field is two bytes, containing a 16-bit binary value.
The CRC is started by first preloading a 16-bit register to all 1’s. Then a process begins of applying
successive 8-bit bytes of the message to the current contents of the register. Only the eight bits of data in
each character are used for generating the CRC. Start and stop bits, and the parity bit, do not apply to the
CRC.
A procedure for generating a CRC-16 is:
1. Load a 16-bit register with FFFF hex (all 1’s). Call this the CRC register.
2. Exclusive OR the first 8—bit byte of the message with the high—order byte of the 16—bit CRC register,
putting the result in the CRC register.

3. Shift the CRC register one bit to the right (toward the LSB), zerofilling the MSB. Extract and examine the LSB.
4. (If the LSB was 0): Repeat Step 3 (another shift).
(If the LSB was 1): Exclusive OR the CRC register with the polynomial value A001 hex (1010 0000 0000 0001).
5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete 8-bit byte will
have been processed.
When the CRC is appended to the message, the low-order byte is appended first, followed by the high-order byte.

2. [Command Type & Format|
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(1) The listing below shows the function codes.

Code Name Description

03 Read Holding Registers | Read the binary contents of holding registers in

the slave.(Less than 10 registers once time )

06 Preset Single Register Preset a value into holding register

(2) Format
1) ASCIl mode
Start | Address | Function Data LRC check End
: Controller | Function| Data |Data| ... | Data | High-order| Low-order | Return | Line Feed
(0X3A)| Address | Code |Length] 1 |...| N byte of byte of |(0X0D)| (0X0A)
LRC LRC
2) RTU mode
Start Address | Function | Data CRC check End
. Low-order | High-order
T1-T2-T3-T4 %”;;Z'S";’ F“C”OC(;'E‘:” d;\'ta byteof | byteof | T1-T2-T3-T4
CRC CRC

3) Protocol Converter
It is easy to turn a RTU command into an ASCII command followed by the lists:
1) Use the LRC replacing the CRC.
2) Transform each byte in RTU command into a corresponding two byte ASCII. For example: transform 0x03
into 0x30, 0x33 (ASCII code for 0 and ASCII code for 3).
3) Add a ‘colon’ (: ) character (ASCII 3A hex) at the beginning of the message.
4) End with a ‘carriage return — line feed’ (CRLF) pair (ASCII 0D and 0A hex).
So we will introduce RTU Mode in followed part. If you use ASCII mode, you can use the up lists to convert.
(3) Address and meaning
The part introduces controller running, controller status and related parameters setting.

Description of rules of function codes parameters address:

1) Use the function code as parameter address
High-order byte: 00 (hexadecimal)
Low-order byte: 00~63 (max range) (hexadecimal) Function code range of each partition is not the

same. The specific range refers to manual.

For example:

F14 (display on the board), parameter address is 000E (hexadecimal).

F67 (display on the board), parameter address is 0043 (hexadecimal).

Note: Some function codes can only be checked but cannot be modified; some function codes can neither be
checked nor be modified; some function codes can not be modified in run state; some function codes can
not be modified both in stop and run state.

In case parameters of all function codes are changed, the effective range, unit and related instructions shall
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refer to user manual. Otherwise, unexpected results may occur.
2) Use different parameters as parameter address
(The above address and parameters descriptions are in hexadecimal format, for example, the decimal digit
4096 is represented by hexadecimal 1000).

1. Running status parameters

Parameters Address Parameter Description (read only)
1000 Output frequency
1001 Output voltage
1002 Output current
1003 Controller status:
00: Standby mode
01: Running

02: Mistake operation (err)

03: Over-current (OC)

04: DC over-current (OE)

05: Reserve

06: RLU

07: Over-load (OL2)

08: Power over-load (SL)

09: Molecule Pump Overheat (ESP)
0A: Under voltage (LU)

0B: Controller Overheat (OH)

2. Control commands

Parameters Address Parameters Description (write only)

2000 Command meaning:

0003: Deceleration stop
0004: Free stop

0008: Run (no directions)
0009: Fault reset

2001 Lock parameters
0001: Relieve system locked (remote control locked)
0002: Lock remote control (any remote control commands

are no valid before unlocking)
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3. lllegal Response When Reading Parameters

Command Description Function Data

Slave parameters response The MSB is changed into 1. Command meaning:
0001: lllegal function code
0002: lllegal address
0003: lllegal data

0004: Slave fault

The following is response command when read/write parameters:
E.g.1: In RTU mode, change acc time (F04) to 10.0s in NO.01 Controller

Host Query
. Register | Register Preset Preset .
Address |Function Address Hi| Address Lo| Data Hi | Data Lo CRCLo |CRCHI
01 06 00 04 00 64 C9 EOQ

Function code F 04 Value: 10.0S
Normal Response

Register | Register [Response|Response ]
Address Hi|Address Lo| Data Hi | Data Lo CRCLo | CRCHI
01 06 00 04 00 64 C9 EO

Functioncode F04 Normal Response

Address | Function

Abnormal Response

Abnormal CRC CRC
code Lo Hi
01 86 04 43 A3

The MSB of function codeis 1. Slave fault

Address | Function

E.g. 2: Read output frequency, output voltage, output current and state of controller from NO.2 controller.
Host Query

First First
Address|Function | Register Register
Address Hi | Address Lo
02 03 10 00 00 04 40 FA

Communication Parameters Address 1000H

Register | Register

count Hi | countLO CRCLo | CRCHi
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Slave Response:
8|S || T |3|E| 3|23 | % |g | 8|6
S| 2|3/ 8| 2|8 2| R| 8| 8|83 g|oF
2l a|8|a|d8|a| 8] o S
02 | 03 | 08 13 | 88 | 00 | 39 00 3C 00 01 4E | 4B
Output Frequency Output Voltage Output Current Running
NO.2 Controller’s output frequency is 50.00Hz, output voltage is 57V, output current is 6.0A
E.g. 3: NO.1 Controller is running.
Host Query:
) Register | Register Write Write CRC CRC
Address | Function
Hi Lo status Hi | status Lo Lo Hi
01 06 20 00 00 01 43 CA
Communication parameters address 2000H Running
Slave Normal Response:
) Register | Register Write Write CRC CRC
Address | Function
Hi Lo status Hi | status Lo Lo Hi
01 06 20 00 00 01 43 CA
Normal Response
Slave Abnormal Response:
Address Function Abnormal Code CRC Lo CRC Hi
01 86 01 83 AO
The MSB of function code is 1. lllegal function code (assumption)
E.g. 4: Read the value of 04, 05 from NO.2 controller
Host Query:
. |Register Register Register Register )
Address | Function ) ) CRC Lo | CRC Hi
IAddress Hi | Address Lo | Count Hi Count LO
02 03 01 0D 00 02 85 F9
Communication Parameter Address Quantity of Read Registers
Slave Normal Response:
The first The first The second | The second
Byte CRC |CRC
Address| Function parameters | parameters parameters parameters
count Lo |Hi
status Hi status Lo status Hi status Lo
02 03 04 03 E8 00 78 49 61
The actual value is 12.00.

The actual value is 100.00.
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Slave Abnormal Response:

Address

Function Code

Abnormal Code

CRC Lo

CRC Hi

02

83

04

BO

F3

The MSB of function code is 1. Controller fault
3. |[Additional Remarks]

Expressions during communication course:

Parameter Values of Frequency=actual value X 10

Parameter Values of Time=actual value X 10

Parameter Values of Current=actual value X10

Parameter Values of Voltage=actual value X 1

Parameter Values of Power=actual value X 100

Parameter Values of Version No. =actual value X100
Instruction: Parameter value is the value sent in the data package. Actual value is the actual value of controller.
After PC/PLC receives the parameter value, it will divide the corresponding coefficient to get the actual value.
NOTE: Take no account of radix point of the data in the data package when PC/PLC transmits command to

controller. The valid value is range from 0 to 65535.

IIT Function Codes Related to Communication

Function Code | Function Definition Setting Rang Mfr’s Value
70 Controller Address 1~247 1
71 Parity Check Selection 0: No checkout 0
1: Odd
2: Even
72 Baud Rate 0: 2400 1:4800 3
2:9600 3:19200
4: 38400
76 Modbus mode selection 0: ASCII mode 0
1: RTU mode

You can read device status,

function codes value, “write” control command and “write” function operation

preset functions value regardless of control mode.

Please set functions code related to communication consonant with the PLC/PC communication parameters,

when controller communicates with PLC/PC.
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IV Physical Interface

1. Interface instruction

Communication interface of RS485 is located on the rear panel of controller, marked underneath with A+ and
B-.

2. Structure of Field Bus

PLC/PC ‘ T T
Field Bus O 0 ® w

o o = o >

3 = ) = 2

3 3 > s 8

ST 5 3 <

@ c

D
FD series FD series
controller controller

Connecting Diagram of Field Bus

RS485 Half-duplex communication mode is adopted for molecule pump controller. Daisy chain structure is
adopted by 485 Bus-line. Do not use 'spur' lines or a star configuration. Reflect signals which are produced by
spur lines or star configuration will interfere in 485 communications.

Please note that for the same time in half-duplex connection, only one controller can have communication with
PC/PLC. Should two or more than two controllers upload data at the same time, then bus competition will
occur, which will not only lead to communication failure, but higher current to certain elements as well.

3. Grounding and Terminal

Terminal resistance of 120 QQ will be adopted for terminal of RS485 network, to diminish the reflection of
signals. Terminal resistance shall not be used for intermediate network.

No direct grounding shall be allowed for any point of RS485 network. All the equipment in the network shall be

well grounded via their own grounding terminal. Please note that grounding wires will not form closed loop in

any case.
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Master

The distance should be less than 0.5M.
l At o A ® |
Terminal N Terminal
Resistance B- T I T Resista

Slaver1 Sla\e}Z Slaver3 Slaver4

Connecting Diagram of Terminal Resistance

Please think over the drive capacity of PC/PLC and the distance between PC/PLC and controller when wiring.

Add a repeaters if drive capacity is not enough.

ﬁ All wiring connections for installation shall have to be made when the controller is

disconnected from power supply.
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Instrument in Complete Sets:

No. Description Unit Q'ty Remarks
1 Molecular pump controller set 1
2 Power line piece 1 Standard length 2.5m
Standard length 2.5m
3 Cable for driver output piece 1 Note:
Non-standard cable can
be consulted to the maker.
10A Fuse (input voltage 220VAC) | piece 2 FD-Il, FD-IIB equip
4 15A Fuse (input voltage 110VAC) | piece 2 FD-Il, FD-IIB equip
15A Fuse (input voltage 220VAC) | piece 2 FD-III equip
20A Fuse (input voltage 110VAC) | piece 2 FD-III equip
5 Complementary plate piece 2 .
6 Backs piece 1 FD-ll equip
- FD-1IB. FD-lll no equip
7 Handles piece 2
8 RS485 Communication plug piece 1
9 External control plug piece 1
10 Instruction Manual set 1
11 Quality Inspection Certificate page 1
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Warranty
Any controller of molecular pump purchased from us shall be entitled to a one- year

warranty period against warranty certificate, effective from purchase date.

Users beyond maker’s location shall have his warranty period extended by one
month. No repair expense shall be charged during warranty period. Should there be
any part to be replaced, charges shall be reduced by half in a normal case. Free of

charge shall be offered in case of not exceeding six months.

Any of the followings shall not be covered under our warranty:
1. Dismantling the product by users without permission.
2. Improper storage or application by user (like striking /knocking).

3. Loss resulting from other causes by the user.

60%7¢€060
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Product Name: FD series controller for Molecular Pump

Warranty Certificate

Product Code:
User:

Date Repairing & Maintenance Handled by
.............................. Cut from here.......................................FO r Sea I cesesccsesesssscsscne
Please complete the following in details and return to us for file.

Product Model/Name: FD Series Controller For Molecular Pump Contact:

Product Code:

Purchasing Date:

Unit Address:

Unit Name:
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