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1. HEKEER

1.1 KiBEE
Telegram: A[FEKJE 17T
PR

Singlecast: |7 5N i A B AME R WIS e DLEE
R, BRCAN—FE, WIFTA ™ AR IS EX AN Rk, (H2
I — AR B SRE SRR GEEME N7
IR VA i E

Broadcast: [r]/fifi /i @GR . WRZ G/ WIRHE
PR R, WWIECANRSG F, WEE s
i AR 2 W B AR I . IO il 1 fUZ CANLASME B
B REDT M) 7= e 6 T-CANCAAMIEE T, AN P i IR 45
WRZAD, TTRREANE BRSO m R GH B
AT SREA R

Object: FLIX AT, ERMARIRITGANE, JHEIXSR
FE i bE U RSB, 484 2R

Message:CANFFE R, BICHIR 7 FRRF AR A HI A .
Signal: JHEM—#7 GZAE M T Vectorifd:H)

1.2 &=

T T B A A 4D THT ) 6 S AR 5 A I T B R R
BB IR LabViewZd 44 . %44 #1114 Visual Basic. C
i NETHIHERMEE, BORE PR CANELUSBAE {422 1 15 B A
5 P g A 77 TP R, DA KBl 3% 1 F- 4k .

HNIXIRERETHEE (BIF) HIZZHIFILATERIEH .

1.3 BRl—fKFEEm

SR AR SR I B R, BEREXEL NS, Ak —
M6 2 A 7= R LR . RIS AT RE TAT AR,
TEFZ AR A FHATAE M HE . ln: PSI 9000 5PSI
8000 Z 41 i HU & FE AL KRB /E = WA LIRS R A8 (L=
S o B R —RE R, R R
TERF LA

1.4 F*FUSBIR B 2§

EWindows XP, Windows 2003, Windows Vista 1 &
Windows 724 N, ZRNEG LM NS Hf—A R
ny “USBH D ge” (JUSB#4%, B —/nY “USBH 7
I M ERICOME [ (VCP) &

IRZN 28 IVCP I REER A, HR N A ERE 2 H g 1
[FIUSBU 1B — N7 1) L COME [ o

H i iLabView VISE A 4 1% #LCOMim LA H IF-Ux,  IF-
ExsXIF-PB1-k FIUSB H gt 57~ dhil . Fritbz 4b, Vis
BAFIE L FFIF-Ex R FIGPIB (IF-G1)F I LA . A7 M
USB:E: H il i 7 i AN W ssiwww. ftdichip.com, &k B i
RSN FEE TR A

o BARIERG b, BEAMN

1.5 @illgw

42 1) 5 R P T T X 2 R 2

a) VB REMIRT ST R R E R R O$BIED . H
TR LU EDRA R ILENE, BEZAHUT . = RAs
BT, ARV, WL, 4R B R I%E .

b) &rifl: JE R e R RIE R, IR SEbRE
, TR R — [, W= A APR S R Z AT, BT
T3 RI% . ZPEEEERREEE. A R R IE R
HEAE AR,

1.6 HRITHEHENEE

X5 Af B IRS232F1USBIG 1 (1] WL1.4275)

I — A0 B B AT AR SR AT A% R A 1

FFEEAT +8AN B i A+ B A7 +152 1B A7

FHEPERAS I BT .

IF-Ux, IF-ExflIF-PB1{JUSB 14 3 LIRS232-F fit 4 4k

TAE. BOREADNIXEFRIRERWahas ke @B insH, i
RS232-F It —#¢:

RS232-R [ 4F%:  9600Bd ... 57600Bd
RS232- R HJ¥ks%:  56700Bd

e AL

(EARDE: 1

1.7 REESEMRMEREE

FERCEAEFEPRE WA S0 BB, &
MICLVE 73 LB AL . RI0X64005%):100,00%. et i i i)
FEATSEBRBEEAR, LA S AR o B A AE AT SE PR AR 5 e AL
1 S L HLUR 980V, A A 92 B 0x3200 (0x3200
= 50,00%), JIE VLA A0V Hi HL T .
TN s T (0x64 = 1 EUE/ANEUR ETELT) . T
{SSE NI PSIER M= RN =V EE -V

AUEAE * B 5 B
25600

2441 QSRR SR KB N8OV, SR 43 L SEBR{E H0x2454 = 9300

. TREH): S2hr(E= (80 * 9300) / 25600 = 29.06V

SKPrE =

25600 * SZPRE
HE

2e0): WF R TH R NE500W, 72 Sk HLE 9B40W. Ji IR A ok

#:

T4y b E . = (25600 * 500) / 640 = 20000 = 0x4E20

BRIEE =

EiEO+ §

=m
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1.8  E#RZ5Hy USB/RS232 AR SE {51
IF-Rx (RS232)# 1, MRIF-Ux, IF-Ex (USB)5IF-U1#11 WA TS PN R571 (BHSEhME) K&, Bl

B s B — Fh 5 CANR IF-CxB& AN [5] ff FR R S5 4 . 1
AR IELE FHCANTE, 1HBk3 5 451.9.
FHL 4 45 R Al A
SD + DN + OBJ + DATEN + CS
I HH X e T 2H
Byte 0: SD (start delimiter-#2 4443 F& 1)
AR AT BRFT Ve WA ERAE il . F RN R
Bits 3-0: H#EKE (3-181F7)
XA g S AREE N1 K . B, A
MR KL
2405 : 0F GO AR TR X R II6BE K, HSDEAIK
I F T N5,
BIoh:  “CFIFHRT IR TR TR, HEENETF
NG JE L5 HHIECE, A0S X R A 5] (F 1] 8 75 mf
Bit 4:
0 = 7= &5 HEL i 2 FaL A
1 = HINA = i K Bk
Bit 5:
0= Wfk, HRALEAR 1
1=)"#, BREIELITA W
R —FE, FIHDN=0
Bits 6+7: 1L 4257
00= %
01= A %ds
10= [ &2 i)
1= RiEE

T
Tl CHCAN+ , &

Byte 1: DN (device node--7*= it %5 &)

FERRTISAE R RS (WICANZRGPIB) Hif 7= it Fil -4
k. BN SREUNEE A — IR BN ERTF R — R E
FE L. BUEERE v: 1...30, HEHLL. ffHCAN
B, CAN IDJEARHE = fh 5 s v SR 1) (ARYE = 5
AE AT E) « VEERET1.9. £ ARG (i
RS2325kUSB) , M “Hdk” AUH S ik A R E 2,
T #&I, DNW—HE N0,

Byte 2: OBJ

FH IG5 48 )= @ R RISk . PEIEIRG U N, T
HHfRE TR B ILTRE

Byte 3 - 18: Data field

HiEX e A 1-16 74K, Bk iR K 2l 2 A
oo W KIE CBRIE->F=5D B, KBIEHdE GEIEX N
), T2 5 B RS (WRED o R
ERE—FE GZa->mD , —HRERS SR, #e
AR E K I

Last 2 bytes: CS (check sum--256:fi4)

IR AR 2 AE PR A R o & b R I T 1 BT 515 17 A
i, FEMT R, eARAT N 6N TFEED o &

WA RN HE R i —
55 01 47 00 9D

(5] 57 ek

85 01 47 64 00 1E 00 50 00 01 9F

(X B3 SR AL — 480V, 100AFI3000WV i) FEL 5 S Fr 4 H
80V, 30AF12400W, %441 111PSI9080-100. )

W] WEETT1.7, ST 8 (A S PR e A 4 .
= 173.4413.8.24 ¥ £ jutil .

1.9 CANFHUEBRZEW

A EE!

PS 8000 (H6.01EFhRAFE> , PSI 8000 (E3.14E
HEREAFFIE) SEL3000/EL 9000 (H5.01EHRRATFFIE)
FI5EFRICAN IDRSE, TR, HithHRTI{NZ#E1.9.1
RIETRANERS.

FEEFEE! BH2011E68

IF-C1#: 0K X HCAN V2.0abrift. A&ERT Bk,
T A 3 B 5 CANEE 11 (19 B AR T 5

1.9.1 HEGRTSFIRIDAYIEARCANER G

R CANR 45 ] v ] 2 X FFIF-Cx CANE LR HI 1~ 7
Glreda b, BRI 96.01 LLR 8 HIPS 80005 47 i »
CANJE Bt Fr 75 BARRAT, AR 2 8/ 8 17 Al K
o RRFFE AL K (CAN 2.02) , AT, 1
HE AR IR B (RID)RIE B R AR R R . A i 3RAT €
A FR RS

[RID*64 + device node * 2] (E—MRIRF) il

[RID*64 + device node * 2 + 1] (BZAMFIRF) |

EREE — MR IRAF ROR T B i ABE RS, 3 A K
ETH B A B WS H AR 5 .

—/MEEA S RE8N T BT NN S
i, ZJEfeln EHE7 A BT s G055
A6 KB BORE R &, TERIEEDS=ZMEE,
HOE B o3 X =AM R W E 1.9 38R 1B 2 1 .
PN

a) A ERONIE PR X EARS S B E EE
#1757 device nodei N15, RIDA3. WHEN “IUki%k”
KA RIEMAR RT3 * 64 + 15 * 2 = 222 115, =% -
ROXDEAG 20t 5. ARYE AL G0t v, BATTAT LA K dls =
0x10 (HEfid) FOx10 (BEmARER) X 5564 (75t
. 0x36) o MMM B A3, HCANEE T B
e

ID DL DATA

DE 03 361010

b) WRABIERS, HEEWE, WEHOXDFIRIRLT.
CREZAPRRRD . BOYENEW, X3R5 EUEREEE.
HCANE 4 T

ot g s DF 01 36
FAAL AR AU .
EE&lZﬁDT:
DF 01 36 10 10
gXEAFE

mIZIESL AR
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1.9.2 FhRRCANR 4

TR PS 8000 % 7= i F20114-6 H FF 4611 19 AT 1 % %7
XHFCAN ID AL HA A IR S 1F. R Ia i1 &
H—FHICAN IDFZ, IHAZAHLLF, 16EHTEMH AT
A eI TAE .

FICAN ID R G HI3ANIEARID, Ahn—ANE iR HEID (
BEHD . E5Vectorfi /3%, WCANalyzerstCANoe.
& P i R AT A dbekg UK Vector a2, AT ZI SR AE S
B FECANE: D -R—defit . 7EIX B P I T 1 T R
FH PR A s

#HHCAHIF-C1EKIF-C2 CANEE I, fEP7 iR ERH T, /T
WH—NERID, AfE=MEH=ACANID (JEARID, A
ID+1FIEARID +2) o RS ELE X LD DA A ME— 1),
IXREA TR A DU A5 58 L AR ID A . iR 2k Bk 2
ZE RS, FEMHEAHAARKEAID,

KT HEID, W52k, 12677 E e s F i
JHEID. HEE TS RE FRIxE RS FEREE, i
FE 5] — I 8] B A R W e B R . AESS— ) 4RID 53 A
ID TR, HabZimE—. =B, Wiibr=i EHe
CAN IDARA.

=ANHEARCAN D3 T % AT 0 i :

HAID= R AN FH SR RIS e B s A s B, B
AFEC R HR

FHARID+1 = HANIED AEW W% L% 83 (
Bi: #84) O ™= ER

HAID+2= @AERSHRIEE R RS, B3 kik
HiR{E R

T #EIDAEC AN R

J#%ID = AN KRG 2 677 i KEE R, MNRE
BUE B, AT R R Rk

1.9.3 {FHHEE

— AR I BRI E A TR AR (B <
FrE RN RO o XSS (SXGUbhh) JRBA—4
PRIRTT . SN R IR IR N0XFF, 55— AN N0XFE, =
ANHOXFD. A2 XL BRI . (HR LA XS )5
(5 B R B AR o AP ISR T RERS AN i 0 R 2 s
gy R AR, T S R A A 2K 5 B

1.10 IF-G1EBEBE S
2 GPIB-RHHATHE T CA RGBT, L0 B4 4k iE 2
% 57 B P

1.11 IF-Ex (Ethernet) EBIH B L&H
ZIF-Ex+< 1 LAK W 33047 25T SOAR i@, HE B ah v
GRS 2 B AN P

H Y SCPI$E 437

HL T 17 4% I SCPIFE £ 325 #

1.12 IF-Ex (USB) kHYEHE LM
1% L% 451.6811.85¢ T LabView i@ ifl .

1.13 HEER

FREWG, 7 FEESMsE & K50msH i A [E1Z., HA F
A EE-NMEE - MHUREE . ER SRR —E L, S
2/DZAEB0ms. AT A IZER100ms,  PLANLER= i i AE i
T3k B E @ T 1 R ke

{2 ThBERT (L4 XTPSI 9000 2R %51)) , TEE% s fik
M—A LR R G LR A — A TR IR R . B2 AT BEAEIR
% %200ms.

R W S B R B G, B R IR gmT 2 /% £5100ms.
CANRYT 5.

BRI HEERE, MG BLILERRE T — MRS — M
M4, MRIEEL RS, FE MRS, DA &
R, EZubSIER R FARATEE, (U AEE A
2GR I K B JE AT G R T DR T . 2 EUELR, &
IN R S

B
B

B HLJEHISCPIE A #
Wz AU SCPIEATH A
EREOF

=m
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2. LabViewHYi&@ifl

2.1 Labview VIs#fic

JfEZ G HANFZY S 177 i i B 3P A Labview S H
ARG T —4HLabview Vis.

FIF X LB ES (VD F P 05 2] 38 i 2 B i m]
AR B PR AT A FE N

Eff HLabView VIsHIZhag, 7 F|FHF#{ENational Instru-

mentsA & B & T B, LabView VIs3$77.08 5 =i
A

RO TRE T RS

- ##E3 CPU, 256MB WA 17

- Windows#1E & 4t (Win98 F1WinXP)

ATIRA T 3l R BT VIS,  BUR BB A T FR B IR .

5o

2.2 Tk
TEH P fjLabView A 355~ 22/ FHVIs, 7 B LpifCD L
K “installation_english.pdf” TSP HI#EA/E B

#2475, fELabView IDEin “Instrument 1/O -> Instrument
drivers -> IF-XX” [ L F 3B RT3 Vis.
HLeVIs Rl &5 E R Y750, R BEEX S~ Eoye T
fEo XA T2 BEM 7 I . Henmai. HEL
PSI945 5 NS A FIVIEIRR L RT3 VIS R iR T
H @ AMTIRE . FEE LabView RS2 Bh(Ctrl+H) LU % 5
AN, HEEZATIFCHM. R¥EWIndows#EE RGhRA, @b
TR B SO ST ) B A MR 4, 7 5 L A s

0 &7

T - S LabView ik A5 _F A€ £ HIVIS AR AR »
IE L EERENICD_ LabView VIs L X 1F, L T HEHHRIE.

2.3  VIsttsz

HiH: 08/2012

VIEMR RSG5, oA ST 30k
“\Common” 343 F i@ A VIs:

» Device_close.vi - 5% 45 7= (s e GBS AT, #
ANTEAE TR, S 5 AT AT O 38 v 1 o

» Device_scan.vi - 34 #ft 7% & & 09l Ao 11 (RS232
, GPIB, Ethernet, VCP) , JfiR[AICF & &HI5HE, L
F I BVISTHZ R s BIE

» Device_select.vi - ifi F T B AIFT FF4RFEE = |- HiDevice_
scan.vilg [l i L. WMANEREZ G0, FEIRBCE .

SRR E R Vs

« ,\BCI8 Series\ - i& fIBCI 800 RA I fTH 5

« \PS2 Series\ - i& IPS 2000 B& 41 {5 L 5

* \PS 8 Series” - i& FPS 8000 & 41 fii 5 1 5

« \PSI 8 Series" - i& f]PSI 8000/1PSI 800 R % 71| i 5 714 5
« \PSI 9 Series*” - i& FIPSI 9000 % 51| fi 5 1 =5

« \EL Series" - i& F{EL 3000A1EL 9000 % 51| i 5 4 =

AExamples ST J& N (S Dy 1 i 3l F AR € VIs i i
FNE BT o S ke € Vst il F AR VISAR R, U
AN SRR

A FEE!

AEMEAWB—N RS EVIRE S — /1 =@V,
IR, command list“Si NI IR 2 E 4, AREEH
B!

3. 5FmE@Ef

3.1 EXEER

TR — 2 R AR R, P TR A 1 3 TR S
Ve, FI5i%E M R, B TR R FIUSB
e VB S0ATSE 4T USBEREHFL FE (RS, A 26Tt ] iE
RIECANTY BRI T O SRS K

3.1.1 USBIEFIEE=EIN

fEFHUSB-RIF-Ux, (LRI RIF-Ex, B 6 2k~IF-PB1
FIUSBG B, 75 %3 USBIRSIFET . %3&)E, AP ik
FEUSBIRBN A2 7 i AT ARG 9 15 i), Bie i i FL COM i [
(VCP)i& i 0] VCP B fiij ..

BB = ICD L, 78 304 J\manuals\other\ftdi ~, H—4
PDF3CAY, VEAIHEIA TUSBIKSIFEFDLLIG TR . — i
N, SEFTH (FT_Opendi bl 7= (AR & USBRE{F)
, SRJ5HCE (FT_SetBaudRate, FT_SetDataCharacteri-
stics®) , JF5 (FT_Write) #(i% (FT_GetQueueStatus,
FT_Read) . REAFMEHM™ M, BEEWOCH (FT_Close)
s AHAS R BRI - UEES  WT HFROC . USBAE
PERITCE FBAEE M5 — IR PE5E . FT_Write fIFT_Read 3k
AR T 15 IR R TH] 1) X6 G v S B F AR =1

3.2  IRAETRERF

BRI OB AT P2 S IR AR, M R EAR ) b . K

R PR ZR 01 S R (A TR B B R AN T B A AN T .«

o AETHEAT M, B ESIBRE AR . PR
Sl W

o 7 TR AS R BE S B 1 U R A SR, T P
X GXB TR 25 T3 0 RIEEF D .

o A AN B AR B PR R R AL T
AEfER R, (RAEPSI9000) , BiARMERBA Y
TFEEH . RTEZHEBESES M.

FEaaE bl i, fne RIE— B, .

1. 8052 IEER (TR54)

2. KiEiEEE

MmH, &HMARTERHK:

3. I BHIE /AN AFT RS

AR FRARERAE T, PO TR, R ELa i 2 Bes
WA, AT IR b, BUR RERRBIPE R 1F . B
e R T

EiEO+ §
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3.3 EirHiRk 3.3.3 i

R A= s 30 S
3.3.1 EIADWRE Qéﬁggzifftfi%sf@mmﬁ%<u+‘ﬁﬂﬁ
" e o ke 124 ; HRD) WO, , 7N
TERG: ARG CAN K T A/ TONOX36) , SERMEEAGHERD Ctal LA i) H0x10,
PR RS R (L1825 , B—AF AR T BB ol oN0x10. R B A ZE LR 3R
TN 7 6] AL US4 e F (SD) . f8tm: SDERSZ0xD1, LA D1 05 36 10 10 01 2C

MU AL R
T B A 4, WHGHTRESE, F%I£D1 05 36 10 00
110t9%2_?%0&1_3%%¢?% 011C. HEWMRITRAE, (URIF HEE.
‘ A4 1 = MH i ﬁwzﬁﬂwmfﬁﬂiﬁﬁ#
5 0 = B4R (P CANIRS % FR A2 28 49 Wi 7 SDA A 1 -5 Bty e 3
SA6+T 11 = B MR CS. FAMTH FHFEXF R AL 2 RCNTY, hexOx47), iR

) ‘ X - \ WIDAMZEYKE., £ PNCANHERN, MNERASEHIEKE
HEATHA R RE AT - F S SERE AT . NFTT6+7TF B, %N B ESE 1B KR, BN R R drihse

G, AT LIS E): BRI S . ZEHIHCANRS (WA1.9.1f11.9.2& ) , 7=
SD = K B RA B A AT K Rkl (152 K5, RIDAS. HER1.7EWHAR, bR
e XPEFE: 8*64 +5*2 +1 =523 (hex = 0x20B), +1H4 “
HERAR Tl IR, ( !

0xCO0 k%%&%&ﬂz PULE R —AF 21D 0x20B. CANYY B A FULIXFE (FRIE
0x40 I EE Windows GUI &R E) -

BN |02 0B |o1 |47 |

0x00 R L 34571 (0x47), EiEBRE

0x20 % HiEkE=1

JrA SR $iap

0x10 PINGEN D T A EE!

¥ % NE=) X ‘7%9:/]—\ 1= N ER 7 :u.\?‘jli-'- = o

HOR - 1 ATE g BHERBEAEHARE—, REEN—ESRE
0x00...0x0F HZE16-Z1 % (OCTCAN, W#EFN,1.93 |43, XL O 2% EFCANRIIZFRFT.

PFHE

X IR A ) £ (0] 2 A

0 #r 02 0B 06 64 00 0A 00 42 AA

IR R BRI AP AR IR IBRURT, Belin K6, BARRRRIEHRBHII =1
SR, IXLESBRE AP AR, SRR SRR, P

3.3.2 14 VL B9, 1.7 BRI S SR fE R <. X TEL 9080-200

A7 et 5 B R AT—HERD, FERS I TR . s T Fem,  JLSEBRE AT #AL N 100% ) LR (=80V), 10% ) HLIA

ST MM, Bl SR shie, s C2ONVMIBBTYMIR(=1600W).
BRI B, — T AT T R R

FEAT A, 250 T HAEEA, R, Bl —

00, R0, MECH oo, n— | @ HBF
FLEAEFHOXOF. SRJ i UCHE BRI 4, 20U | G20, i A e i g it S L,
%56 (PSI 8000F1PSI 9000 sk & HE %) FEPG LR Ky B

A\ EE!
3Bk SR X LA TR T A9 THBE 5 A BRI SS, EE A

RAIR—MLTT!

EiEO+ §
YmiZE- S UL AR
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3.4 BfEHE

i () 2l i — M6 AL E R 7R T usZE100h B [H] o 31X AN
[EIFRIC ARG T2 AR IR A 2 . R R BOR R B AN,
FHIR A —4RE . EIAN B ERERD, i [RYa R,
T HARER I [AE

AR U RS CRIsEE) BRisE A el .

EH TR BEA SE A D Re A 7= fh,  H BRI e I (A
B FREE VGRS PR — 2 AR IS PR
FEGEE S TN 256 RIZOx23E7HIR [AME, et
%999 x 1us = 999us. TEiZ U A AT F3h 75 1 EAE A
0.95ms{1ms. 999usPU4: LA K /y950us. [ I [l 352 ) K¢
£2x7:0x23B6(=950), i A~ 20x23E7.

O &7

AT NI i (T2 B T 71

3.4.1 HWFHRIFRAEER
St T R EE B (592) & T #%:

fjﬂ:lﬂ‘(& ~ 22 E g e g i&zﬁm —

30us 99us 1us 0x2000 |0x201E |0x2063
0.10ms |0.99ms |10us 0x2000 |0x2064 |0x23DE
1.0ms |9.9ms 100ps 0x3000 |0x3064 |0x33DE
10ms 99ms 1ms 0x6000 |0x6064 |0x63DE
100ms |200ms |1ms 0x7000 |0x7064 |0x70C8

o T R AP T
X LT ST LK EE (X5 90F091)1E ] T 4%

E)ﬂ:]ﬁlva - 2 g o ffﬁva —

0.05ms |0.95ms |50us 0x2000 |0x2032 |0x23B6
1.00ms |9.95ms |50us 0x3000 |0x3064 |0x33E3
10ms 99.9ms |100us 0x6000 |0x6064 |0x63E7
100ms [999ms [1ms 0x7000 |0x7064 |Ox73E7
1.00s 9.99s 10ms 0x4000 |0x4064 |0x43E7
10.0s 100s 100ms 0x9000 |0x9064 |0x93E8

A T BRI B P A A

X T SR B )it R A AT (R R 64)IE ] R,
T LR

f}?‘[ﬁﬂ‘/a = P o iﬂﬁm —

1s 3599s 1s 0x8000 [0x8001 |Ox8EOF
1h 99h:59m | 1m* 0xC000 [0xC03C |0xD76F
* _LIEHIThax et R GELIHH:MM #% 20 £

AT G B T

5. AR R BT R T A 75ms .. 75msi B i E 1)
I [R)SE 25 6 M tms o DRI FRATT 75 45 FH Ox6 000 F4) i 7] 51 FEl
HAr 820 1ms, #UE K750/ E{E (75ms : 0.1ms)
o EHNNOX2EE, HHERY— kL HI v 3k 15 0x62EE [ I Tt i
B (F%92) .

LB LabViewH] P 7 A A 7552 R K5, VI
502 2 H R (], oK LA R (AR 0. A
H A R IF 8] 6 43 B 8 g 1s. BT I A Y BN fe F 1 s 1K 40
PR, GBI TR Lo P AT N BN . 28 B S ]
4 90x8743, £:#:4k }y1859sm30m59s, Bk. #1330mEL
22h10m. TEIXAN[E] 0 A0 bl 2ms, DR B e — 38PN
T HY [ TR o

f513: : HA FR0) MINKTE ¥ N5s. MRHE L Nk,
i 18] 3 L 815 04000, 50 H R 45 &4 —ik2, Al A
Ox1F4-+ /N HEfIF R —1500 (5s : 0.01s)I%UE, K5 5
LY B B H0x41F4.,

3.4.2 EIRFIEEM TR ARAVRTEAE
&EHT: PSI 8000 /PSI9000/BCI 800 R

PSI 8000 / PSI 9000 % 41| ¢ £ B2 2% 1) 7 41 i (] LA 2ms B
B R B TR o A e e 3o e e T A P SR P et ) A
A, B3 539-43F147,

fflﬂﬂm — 2 4 g o i&ﬁm ~

0.002s [9.998s |2ms 0x0000 [0x0001 |0x1387
10.00s [59.99s [10ms 0x4000 [Ox43E8 |0x576F
1:00m [59:59m |1s 0x8000 [0x803C |0Ox8EOF
1:00h 99:59h |1m 0xC000 [0xC03C |0xD733

O =r
TR T M= 05 ST A 2 A 75 et B A 2 A4 6
2. i

g * B [A)4E (2% 11..0) PR FE RO B [a] Vi
Fr#15..130 5E 15..12@ | s (hskil) | s CEssrsl) | smoachsml) | moAchos k)

0x2000 0 0x00 999 Ox3E7 | 1us 0...0,999ms
0x3000 @ 100 0x64 999 0x3E7|10us Tms ... 9,99ms
0x6000 ¢ 100 0x64 999 0x3E7|100us 10ms ... 99,9ms
0x7000 @ 100 0x64 999 0x3E7|1ms 100ms ... 999ms
0x0000 0 0x00 4999 0x1387|2ms 0...9,998s
0x4000 100 0x64 5999 0x176F | 10ms 1,00s ... 59,99s
0x8000 ¢ 1 0x01 3599 OxEOF | 1s 1s ... 59min:59s
0x9000 @ 100 0x64 1000 0x3E8|100ms 10,0s ... 100,0s
0xC000 ¢ 0 0x00 5999 0x176F [1m 01:00h ... 99:59h
2. A% AR

* SR R e TR A SR 8, AR P B IRIVE R, 50 1515

LASH, B 515 124%.

EiEO+
YmiZE- S UL AR

35
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3.5 D BIER: RWEREEAIRS

| K — = i 5 CRAGPIB) AIREFTE MR

244 R AEARIE T USBIE ] — 77 i, HXORFIIEFS T BRI REEG T, BRI R WO R ]

AL RS, bkt O IR, ARE B
P VR T M B E S AR, EERHTER
FEHIRX 2377 dh

i FHUSBENRS232F: 1 4 s xt fii&EHE, X LA R HOM= 1
FERT R ERA (WE,,3.3.1 BIEDFEA

Il ZEFEAFFHL

X 554 F 5K a3 sh/s FH Gz A4 e U 5l S i N e .
AT ERBSHIX AR, (H & 52 A B R,
RN 1 8 T N/ B R S BE R  ], 2 pe A Al R
W o BIAZS I H 775 WA R A 2 s i Ry ], ARG
DA R ) 7 B ORI X 5254 . 5 1z R 4l o 1R g 2,
TS Z M.

X R 70E1E = SRS WA G A, TR A R 2T
CIEHRE .

3.6 |[O)EfRE
ISR 7R A T R S S b
e EUSB F YR E

s USBRFEIRSIEF. MRS P EE LT,
TE R & TR “USB controllers” 72 75 1 % 21 2548
T “USB Serial Converter” ffjF.

o AT ESRA SR G BE TR

AT gEH ARS232 E IR R

« R HIRS232- K 1:13E 2k .

o R TERRE A S G 2 TE .

o 7 b R T B (R SR AN

o XERECEBRER, BIRERK (DR FME
2 HARHIKE” O

A gE H ZEGPIB_E B[R E

s WA ZA R RERE—NEEER L b, WHA —ANEE
AP EE T

 HTHEIRIEE . 2501 ERESOUTPA RN, N
BERAN . B 1% R EE 1 2R BT

ATHEHACAN LR R R

= ffH T H R FCAN ID.

o BT TEIRIBERE R

o R TERRIVEORE s ((EFXTPSE9000 241, DL D

o PEERALT R AR, HORVOE L

BER: Kk T ZAEW, HABBPTERZ.

BE: J5HEAENI AN, MR8 FEARER, DL

ATIF R, EPASE ) AR b — 58 AR S ]

CRIFIN s S B[] =A% A B[]+ HRA T B 1]

WRAE - ANERHBEFERE LS5, PATHIE— BN

%—20mso IR R R R R BRI IR AR, T o B A A bt

i, OB A SR, SO s s i R i i
BEEART L.

s RIERI AR (K&, KK , 34 1 {E 78 H
((0...0x6400f) L[+ HLFEE) #RHIME ((NEXTPSI
9000/PSI8000) FRE. ¥k —4iRHE &,

3.7 HiRiHE

37 2T FHIRMEANH T 7= SR [l — 455345 B BT A AT RE

BRI RIS o 1ZARAS 7] FH P 45 AR AR TR . 3 el i
RUONERRIOTE S (BT SRR Zs) i/ B e, A
e RE RS MR, IR T SRR RS .

R B LIRS S, BB A T — AR is e AR (&
CAN%M) | XRS5 GRAIEER, OXFFAXT RS H) FE
PEIX N A RS SRR IS (BRCANAN) ZH Y.

250 AR R EBIE, HPS A A AR
T8 DT S 7 P2 I 3] C0 07 FF 09 01 CFANIATH R .

3.7.1 IR EEIRADRIAERE

REGOXT: =M AR HNZ RN RS . KA RTA = A
Re i AR E I 5 . 1555 0 508 B B o
RAEI0x8: ZHMMEIEX KE AL L PN EX T . W
RRIE “int” BAE), BN REM, H2BdEX
& — N7, e BRI, B4R 2 R &
HIEM IR, XX e AR AR .

REIOX9: X H A H DME® EHUE, HEA mATEEREE
A, EHIRE T R udrse, Aaes. 2 - miks
TCRE R HIAR T AT

RAGOXE: 1 CANRS N DAAS A 7 sfe it 775 i o SR 7 7F
KR8 S, WAUHTEE MR FFOXFF, OXFEZE,
FOWR. WEH,1.9.3 KA

X 730xB/0xD/0x14: i F 8 B4 IERAT, B NTH Bk
X PR . SR R NI R R, e i X 2, AT AT
SAASREREIC
RA30x30/0x31: X H5&EMEA K. raBEEaa — 1 ae
EHYE e I ERRAT R . e EERIN IR, B 2w
% EEH N0Xx6400 (=100%) , TR N0, BRE(H & FH K
=S

RADOx32: ik 1A AR RV BBl KIS [0 MEL. AR R R
BRI, (A A IR

R ABOX36/0x37: Ty [H3X LKA (0 2 AF ARG AL It Bl
AR, KTV

EiEO+ §

=m
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3.7.2 BNEIRTIR

%o BEHR

IR
Tl | M [HiA
01 1 RS232: FBIEIEIR
02 2 [RS232: LEMITIER (RRIAGISKERMER)
03 3 [RBEMTEH
04 4 HEIR S PR A IEH
05 5 CAN: BBimATia
06 6 AR/ R HIEE
07 7 HERKREX
08 8 WERIKEFER
09 9 ERIE/ SR, FAiE
0A 10 |AFHEERAERK / EREFHHEER
0C 12 [CAN: $FHEEZLIE
OF 15 |FERELTF “Local -7 s HLEIZIEHIER
10 16 [CANDRFIEF: AR
11 17 [CANDR#S B : CRCFNEEIR
12 18 [CANDREhEF: HBRIEIR
13 19 |CAN: BIZEURKEARIER
14 20 |CANDEFNNE: BIHXEH
20 32 %: CANS A$EiR
21 33 |M3X: CAN CRCIAEEIE
22 34 |ME: CANIBREEIR
30 48 [Bidx R R
31 49  [BEXRTIR
32 50 [RETFHEENX
33 51  |[IRATESIRETHENZESHE
36 54  [EHEHFNFHEER
38 55 [T &
&
[ ERESS
P8R
| ESE

3.8 BIANREFR

HT! PRI R G TE S — PDF R, W52 3R —
ALK o

H4:. PSI1 8000 T /DT /2U /3UZRFIN i

B2, PSI 9000 2510 % i

4. PSI1 800 R&EVIXN it i

Hh:. BCI 800 RAFIN %M

2. EL 3000 il EL 9000 £ 515t % g 1

¥kE. PS 8000 T/DT/2U /22U RFIN G i
XS G HE H B N AR NS, AT DL
BHrE M, HEgLabViewz 4b, &4 v B4 F i LabView
Vs, A8 2 3k B B T LabView H J7 9 o] Six db i
HESHE,

3.8.1 TENXF
F15EETHBERNRESY SRS « XANSIELZ5
it 45 B AR I OBJF 5

FIFE S G RTE HiE (ro) , B {Ref/ = Aa#H, 802
B (w, rw) . S—EHAR IR, WREE. e
BUE SRS ER A F iz FEdsdi A= Canr= i ATE “local”
PR ESIER) « I ET3.2,

F45 5% L I"J]Xﬂ‘?jaﬁ‘]%ﬁﬂi%ﬁ% XL R PFAT IR T
A2 — o WIHRRFEEZEME, WAPAT SR, Fhihe
REEHERRIT RS RIE E . SREE R 1 = WAikH
7 i AN

(RA M AR NV R 72 S B2 R AT X )

2 = “Internal resistance” %I 25 i 40 *

(RE ™ “Internal resistance” LI ZESE, 7 MA FZAMPITH )
3 =5 H BB A

(FA LA A R R BRI R BRI 0, 7= i 852 i
T )

4 = POE R P AR

(RA MR BUE A W Fahiad s A R S, A B fl
PATH %)

5 = IS AL

(RA YRS P2 R s A B2 AT 3T 4)

A EE!

— R R AT R R EN R ET, ERAEERIEN
TARE IR

F5FI(E HARKIRE X 52 SOSAREA, — e ORISR
H6F % SN GHR BRI, T BRI
G U R KR . T IEOL (TR, =0) k4t
kUL 72 4 R . fEFICAN, TR s =4
P rARAE Rk . 1 00,1.9 CAN-E [ B4 «.

ETHHRPEH char “ B . XA E SN 3CE BiA
BEMANLT. A W E,,3.3.2 RS .

58 & 9T VEANMIRE T Bl XN

AT LT G P I RS K, PELRRE ML E 1T, 3.4 I H]
LS

EiEO+

WIZIESL AR

=m
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3.8.2 Mf&RIEFIFNARER

o A 7E & 17 3.8. 1R BN R &A1 IR

o BT SR AT AR LLOXI Sk A ik, TER N ik
il o

| REEIREE (X556, 58, 73-75, 78, 90-146)

i R U PRSI, X R RS e E 2, KN
VB H R AR AR B4, AR EAE, mATE
—AMEBN 47E (ANOO1) F#fE, % CR4alfEFEHCD
ffJ“\manuals\application notes, S {43 H 3k 28 &) Pk 4k
B,

Il. 7554

AT R EE I RE TR S NI R A, BT T ER
I P EL IR AR N4 o 2 R BB R B e RS
240 R AR > Te4-> 0 TCA R E =0x10->HEhY
Ox10->FE I 75t H0x10. 4 R 0x324 40 & %4E0x1010.
15 FE 3 H i A A E . HERS0x10->42 1] 77 0x00-> 44
#20x1000.

BB R AR, iRl R, HEMUONER
fE.

. %1556
KR AR RIBE . S SRATAH.
IV. %573

I 1] 8k R A P B R B AR A B, 090, EAUEREL
2msHb SEAE IS AT I (8] (T R s, BRI R — AL,
THEER7E65536 x 2ms J&, MO HTITF4h.

V. R77

BEHUGHREAS B G RS S22 v #s (BFXTEL 30008¢PS 8000)
. HeErs i &%), wWPSI 9000, PSI 8000, PSI 800 R
BCI 800 R 7 FHXT 454 L () — M e #E T RIaa 0, DURH
X . BRONEAFEIANFA, BIRE ., — MR k=4
HAt, SRS AE “Last alarm type” A1, JalfiH 4R 2EE
I — .

20 WRAERIEX (BJGIeRRRE) LA 7R [E
0x0120->45 1R K MOX01 E R, HRIIAAE, iR
0x20%K7~: PSI 9000 AH YR EIh R ISR (IL3.9
HI TR S

VI. X15:39-47

X5 4 5 PSI 900085 PSI 8000 /i B B 7.6 Tl
Ko FHMEEEMAKESE, RIEX 544-4610HE, AERE
ZE X A R | S Bl 0 284 R (ILPSI 9000 S i
R E SO .

I A ) 3K AN S 1) A S fd R 2% 0 AE 2% . A5 R (A Y
N: 2ms...100h. B [AA% 0 3.4 375,

VII. %:21-29

KL GOR FBLE B BB R L, AR IS B E
ANRMEE—FE . (ERA fRE— %], Hnik s — ATk
H B TSR R At DA™ A i IR bR . EE AT %30T
DAERHEX R,

3.8.3 XTHPEENXH

PSI 8000F1PSI 9000 & %1/ f HRFE N, EARA—1H
FECE SO, REAF AL 2 IR 4 L B . BEANELE T
s —H i E M —H MRS R, B, BREREA
I AR (L == DA TG S e R 1ok i (R R = o

CHnSRxs g R AR Z AN P B B SO i R 51D, AE
O B P b R A B 3 i T B SR R T MU

EiEO+ §
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3.9 mifiR. MEREFIHRELE
o &
gs| &
#3|ms _— -
oy | = g SRR / Error text or description
0 Fe4&I% / No error
1|ov W GAA) LERIP / Overvoltage at output (input)
2|0T FRAEIER / Overtemperature inside the device
3|SYS ZY5EIR / System error
4|u> HBITEE LR / Upper voltage threshold exceeded
5|U< BITEETIR / Lower voltage threshold exceeded
6(1> HBITER LR / Upper current threshold exceeded
7|i< BRI / Lower current threshold exceeded
8[SI02  [System Link Mode: i@l ##£E / Communication disturbed
9|MS1 System Link Mode: —BZ &A@ T4 / One or more units are offline
10|S-0V System Link Mode: MHIREILE / Slave is reporting an overvoltage
11|S-OT  |System Link Mode: MHLIRETIR / Slave is reporting overtemperature
12|S-PH  [System Link Mode: MHIREHIRHBELSE / Slave is reporting mains voltage error
13|S-PD  [System Link Mode: ML & AMBINE / Slave reduces max output power
14(S-? System Link Mode: MHLARMIRL / Slave does not answer
17|F01 RERSEIR / Internal error
19|F03 AEREIR / Internal error
20|CAN CAN: JBIR#IEL / Communication disturbed
21|FCT REEIRE . TEREEE / Function manager: function could not be set
22|UDU MERM R M545: U rise / Step response supervision: U rise
23(UDD  |MBRMERIEAHR: U fall / Step response supervision: U fall
24|IDU MERMMRM545: | rise / Step response supervision: | rise
25(IDD MERMOR M44%: | fall / Step response supervision: | fall
26/PDU M BXNGRIY54#2: P rise / Step response supervision: P rise
27(PDD MERMMR M545: P fall / Step response supervision: P fall
28(PH1 FINEREGHBAIERD / Phase loss of upper power stage
29|PH2 TINREEFPIREZAAMERD / Phase loss of lower resp. middle power stage
30|PH3 TINREHRGIERD / Phase loss of lower power stage
31|0T1 EIEBEMTIE / Overtemperature of upper power stage
32|0T2 TIHREFP IR HINTE / Overtemperature of lower resp. middle power stage
33|0T3 TR HINTE / Overtemperature of lower power stage
36| Bat. temp. out of range (HLiti2EKS)
37|. |Bat. temp. out of range (HE;tEREKIR)
38| |Bat. voltage out of range (HiEBEXS)
39(. Battery deeply discharged (FithEE [ E AR TH)
40(. Cell fault in battery (Fjthrh &35t
|- Temp sensor fault (REFERRAERES IR
42|. Reverse polarity (FjtifR#Et)
43]. |Battery not connected (REFEH;H)

I:lfl&%mfﬁmﬁﬁ:ﬂ%tﬁiﬂ / only at multi-phase models

Efiiﬁﬁﬁ?%l 800 RZ% / Applies only to BCl 800 R series

Tk B

BB R G A el AR ?

RGN, BB () X
YRR, FFIANIREZ X . M XN
S5 IS5 L AG) o

EIEHIZA, 5 DMEHR ST — M
® MEEGIX . HEMX O, A4
BRI S R IR . BRI G
X ¥ Hahig 2 e (BFXTEL 3000/9000
APS 8000) , B BUEN R54 CEHxT
PSI 9000, PSI 8000, PSI 800 RHIBCI
800 R) HIi N —4ahff.

RS iE =~y

T PSI9000. PSI8000. PSIS00RH:
YR Z 5| F1BCI8OOR HL b 7 HA, 2§ FHL il 75 E,
SR s MR A A S X,
WESEE MRS e,
4NEL3000 / EL9000H: T- 117k, 1/ H
0x018L0x024E =255,

FE R

0x01 - 2 1 Fir ol s

0x02 - R EAFHIBIT

0x10 - &35 Al Pl s

0x20 - E&H A HiElT

0x40 - 1 iE 51

TR PR SR G b X Wl A AT 4T
FER Pl —HREA, W — i RARD . R
BN TEENEM, HEBEH el
R A8 A & AR5 B E R A A
HEEMIH .

EiEO+
YmiZE- S UL AR
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4. Profibus—I]if 52k

4.1 HKEFER

Profibus & — ANl &A1 5 shib Sk A T2 51 FH 7 3%
SRARHE . ZIRIEC 61158451, "B R IEAS A AE P2 R L
WA AH B[R B HEAT OB E N . PUETT I LA . ] g e
A RS O .

IF-PB14 1 3 ##Profibus DP (R4 ESAI AN E A DD, HE5lE
S PRI M BT . ZRSA85ERN AT HURAL ., (B
2 F s 17 8% =ik 12MBaud

— A Profibus-I37 @ LA /3 A2 AW B BB i £ 32
G H5R&HK. BRESE5RETTURLEN, MWL, R
A gs . WRSH5R&BIE324, W B K22 i
&. Bl Rg L 6 R A E R e — L Al TRAES
— MR E AN LT ERRZ31E6 S 5%4%, EhEM
B EAERZ30G . Mk, 12681127 N{EEE A .

G £ AL LR HIF-PB1R Al E #1256 M
Mo

WOT B K, W4 R4k #9.6kBaud#|12MBaud 2 [A] i1
W IR K RIS R A R, AN RE AR IE
T B 38 T o

IF-PB14#2 O K3 H T o RS 2R3 5, 2 Il RN
77 5 ) P B 5 T S 7= 1000V, HL = ik e .

4.2 AR

4.4  F-EIR

4.4.1 fEIR

Profibus-DPBEHE 5 ENLAIMNL. ENLIRHILLE N, FFE
SRMLG Bl SRR ML RS E RS, 4l
NECHE i S A2 e e A8 E LS PrA 4R E 1ML [R]
Feteo totm, EHUNATRFEIEHIES, BB A E N
HACIZEEN, USRS HIRI A . A6t B £ T — MERIE
Bk g ML

PRl ML A 5 T MHLICIZ I A R B s, (I sl
P EAEIR — MG

#ZNIF-PB1FR, SERRE SRS SE e, BIPEH A
fEtr e E L.
4.4.2 JETEIR

SRR HAFRZ, Bt n] DARES . o
A BT, AT B AL B R A SRR e
{5 ARTEPREHE I e el K AR Bt B B IS, AT RK
U SEe AR

4.5 EZk/%in

S P A IF-PB - 5 308 ML BRI L. T
8 LRI R [ 7 A EC 61158 b e sk, AVELIB
T, (EHRBIIG, S 7= 22

AL
o Zibt: WL, WHEZ, 1x2

ZECINE 'PF'F;T S50 o JiBHRw: 135-165 Q 7#£3..20MHzI
. L rofibus DP-VO, oL
JH VR B SR Profibus DP-V1 . ﬁfé<ﬂ30pl-;/1mo
B 157 9 § D-SUB #i it ’ ‘l;;%;ﬁ%’ >(?3;km .
@ E RS485 o RSB =0, 54mm
AT (AR B%),
9145 1 e (o) FERER (KBits) BRER (m)
o o R 231G (AR ), 9.6 1200
SERENE B21256 (B R 19.2 1200
Z 52/ MAL 45.45 1200
PNOiH5fY A000 (hex) 93.75 1200
N 187.5 1000
4.3 EZHEHFEHARY 500 400
IF-PB1XZHFAI R A5, g FmEEr~mpr <& (H 1500 200
HH. .
#: 10/2010) - 3000 00
* PS1 9000 6000 100
* PS1 8000 12000 100
« PS 8000
AL B 2% 25 IF-PB1-R _E I D-Subdf i 5 7= Sl AHZE
AR T EEM AU LA R LiEL., BN 1 “H
H” EHERR IR, RVRBERLXRRELE VG s
17, MIARER I3 B R 46 Sk & VT Wi B 28 . Wi 7 7= d it
(W e S RN ERE) Aasvmasgk. XEfEEHTE
IF-PB1 RN Z G757 MiEFE R 2 28 k.
PO B 2R 2w BB T AR 1E R R i PR AR O, HAA AR
A —ADTF1E. HERE.
SEHEOF §E o nona
B2 S 2158 A HHA: 09-04-2012 14
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4.6 fRENEESER 4.7 EBEERX
TE4.6. 15T TR T I BB O R HERIERE . & IF-PBIA BRI A SR 48 O R A R E R, 1K
?Fﬁﬁﬁﬁﬁ%,%5%%D%ﬁ%%ﬁ%mﬁﬁﬁ5 e Ay L2 IR H AR, trT DL 4E H .
SRR EEE - RS 485/D-Subiit (17 T-:
FRERE N CEE 7E EProfibusHL -5 Profibus WAL (BF: 7 - 37 A LR
%) 0Bl £ RIS (4. Profibusid i H fProfibusfe  © 1 robuS (LABEIB()
IR AR, FELAS7600 M [F E AR R EARAC S
Wtk o IXFAREHIE T M X fE4 . Profibus EROEHEEM  USBEm O (R4 ER AT 3 A T
R ] B E PO SCRALHT . ER R A IR 2 ARUH o 1 FIWINGATE B 8k S0 A2 T B 47 (SPT) SC AT 37
— % CANTEIEE B NE NG
U\;\LO ?:iﬁwjﬁiﬁgwﬂ ?ﬁ;@& ot o BRI R LI

— i =1 8| € ) 8] g By A - NIPEE ’ . e HE 4TI 4 28 A 1 %
&, SR BAFIRG L, SRR X R M FUMESE FRLAFDTIET IR AR 5
AR = i B — IR R S AEE M SN B — T e —

ARSI 20 49660ms. P ORI —LEDAT, MATRILAR AR 2, (5
. R PR BB DPAA (R ik DAEELE . IR VBB IR FAIN, o2k
B oy (PRI RO Wy A 95 ST MT 27— 2 L.

(R A8 IR, Bl “Fk” ™0 E R ‘*EM&ME%L%%,%Hm%%,u%%&%%&o
e o )f% EM@E%mﬁ%ﬁiﬁﬂ,ﬁ{ﬁﬁﬁwﬁ L5 0 L GBI 15 2% P 14
TEPEIX AR 6], s e i T, P by TR

f]e B, RBERE—BCEME, F—EHNE TR EE .

SRR . MlA? BAES gk . e 48 HUASLAel

(A NENLIAFR G IR L= . £ F—AMERT, MR 6 D408 #zg i gt . AR ™ 5
bl ZMAHE TR AN S TR e, Wik g BUSZRATEE D77 fh e 8 4 B AT Al 25€ SOzl Sudil
FETF—MEAR T AT SR G OE T REBAE S = MR (ERR I, 1% i R E, WOE Bl At (
TAREIRAER B SEPME . XA SBEM W oeH” xpE AEE PR RIE) o AR T RS . Bl
FPRASZEML, I DP-VOIRE” fR S MERIF LR E WRATHF 7N fitbdl, HhbOPR B F R4y i 4 H 2kgs 7~
WRNRAPIRES « AR A o

FEMIBRHERCE R, ,set a value and then wait for the cor-  IL37 i 2k LTSNl G bk 10 3 BC 25 BHLR S EUTH
responding actual value to appear on DP-VO data“ix £  FIMihb il — 8. HA XA 48 iR ft— > % 4 i) iR
VR B161.25...1.58. XA A RAMA AL G AT

R, A AAEE XM FAERENMEAT e, B doi 1 B 200 F ik (i i 4745 T 5k,
VBT RFSERR, (DR ARASR SRAR At URERE2 B e ol e g 8 1L 5 o A
3BT HT— K.
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i Programming

EN)

/A\ Attention!

This document does not deal about the text based
communication with SCPlI commands via GPIB card
IF-G1 or network cards IF-E1/IF-E2! There are sepera-
te documents for these interface cards.

1. General

1.1 Terms explained

Telegram: Chain of bytes with varying length. Is either sent
to or received from the device.

Singlecast: Query or simple message to a single unit. If
devices are linked in a chain, like for instance with CAN,
this telegram is received by all units, but only accepted by
the adressed one. It is related to the start delimiter (1t byte
of a message) and device addressing.

Broadcast: Query or simple message to all units. If devices
are linked in a chain, like for instance at CAN, this telegram
is received and accepted by all units. Can be used to access
devices via ports other than CAN by using a device node of
0. For other interfaces than CAN, broadcast type messages
can be used to simplify device identification by leaving the
device node (2" byte of a message) always 0, no matter
what the device node of the device is set to.

Object: with its properties it describes the object address
and initiates defined reactions at the target unit. Comparable
with a command.

Message: CAN specific data packet, like a telegram without
start delimiter and checksum.

Signal: Part of a message (term used in Vector software)

1.2 Prologue

The communication protocol explained in here with its object
orientated telegram structure is very complex. It is thus re-
commended to use the ready-made LabView components,
if the communication is programmed in LabView. The inte-
gration into other environments like Visual Basic, C or NET
requires programming knowledge about the setup and use
of hardware interfaces like CAN or USB and the addressing
of related drivers.

Here we only explain the structure of the data packet
(the telegram) and not how it is transmitted correctly.

1.3 General notes about the communication

The firmware of the different types of devices is programmed
to consider any circumstances, as far as possible, that may
occur when controlling multiple units at once. Thus it is not
always possible to perform any action at any time and any
state of the device. For example, the data of the function
manager of the series PSI 9000 and PSI 8000 (see user
manual) are only transmittable in standby state of the unit.
Else an error message would be returned, which is pointing
the user to the fact that the device is not in standby mode.

1.4 About the USB driver

In Windows XP, Windows 2003, Windows Vista resp.
Windows 7 the driver will install two device. One is a USB
device called ,USB Serial Converter”, the other is a virtual
COM port (VCP) called ,USB Serial Port".

The VCP function of the driver is activated b default and will
create a new COM port for every USB port that is connected
to the PC at least once.

Current LabView Vls (date: 06-2011) can communicate with
devices with USB port of either IF-Ux, IF-Ex or IF-PB1 cards
only via the virtual COM port. Apart from that, the VIs support
the Ethernet port of IF-Ex cards and GPIB (IF-G1 card).

More recent versions of the driver, than the one on the in-
cluded CD, can be found on the web site of the USB chip
manufacturer FTDI at www.ftdichip.com.

1.5 Structure of the communication

The communication with the controlled units is based on
these telegram types:

a) Message: an object is sent which shall, for instance, set
the output voltage. As long as this action is permitted by the
current state of the device, the object is accepted and exe-
cuted. The device won’t send any reply. If it's not permitted
it will send a reply in form of an error message.

b) Query: a query is sent by using a certain object, for in-
stance ,get actual values®, and a reply is expected. If the
query is permitted for the current state of the device it is
executed and replied. The reply contains the requested
data. If not permitted it will send an error message as reply.

1.6 Serial transmission settings
Subject: RS232 and USB ports when using VCP (also see
section 1.4).

With the serial transmission of one byte following bits are
sent:

Start bit + 8 Data bits + Parity bit + Stop bit

The parity is checked for ,odd*.

The USB port of IF-Ux, IF-Ex and IF-PB1 is internally wor-
king with RS232 characteristics. For these card types it is
required to set at least these communication parameters

for the particular driver and, when using a RS232 card, on
the device, too:

Baud rate RS232 card: 9600Bd ... 57600Bd

Interface Cards
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1.7 Translating set values & actual values

The set values and actual values (see external object lists)
are, with a few exceptions, transmitted as percentage values,
whereas 0x6400 corresponds to 100.00%. Hence any real
set value has to be translated before and any received actual
value after transmission.

If a device has a nominal voltage of 80V and the queried ac-
tual value is 0x3200 (0x3200 = 50.00%) then it corresponds
to 40V output voltage.

The high byte is the percentage number (0x64 = decimal
100) and the low byte is the decimal places of it.

Nom. value * Per cent value
25600

Example: Max. value of the device is 80V, the percentage actual value
came in as 0x2454 = 9300. It results in: Actual value = (80 * 9300) /
25600 = 29.06V

Real value =

25600 * Real value
Nom. value

Example: the set value for power shall be 500W, the max. value of the
device is 640W. With the formula it results in:
Percentage set value = (25600 * 500) / 640 = 20000 = 0x4E20.

Value to send =

1.8 Telegram structure USB/RS232

The interface cards IF-Rx (RS232) and the USB ports of IF-
Ux, IF-Ex and IF-PB1 are using a slightly different telegram
structure than the CAN cards IF-Cx. Skip to section 1.9 if
you‘re using a CAN card.

The telegram is structured like this

SD + DN + OBJ + DATA + CS

and is built of these bytes:

Byte 0: SD (start delimiter)

The start delimiter determines how to handle the telegram
furthermore. Meaning of the bits:

Bits 3-0: Data length (Bytes 3-18)

These define the data length - 1 of the data in the tele-
gram. At a query, the data length of the expected data is
given here.

Example: the object lists states a data length of 6 for a
certain object, so the lower nibble of SD will be 5.

Exception: object of type ,string” do not care for the data
length as long as it is not higher than given in the object
list, so any value between 0 and object length can be
given here.

Bit 4
0
1= Telegram from PC to device

Bit 5

Telegram from device to PC

o
1

Singlecast, telegram to a certain device node

1= Broadcast telegram to all device nodes (with
CAN), else like singlecast with DN = 0)

Bits 7+6: Transmission type
00 = Reserved

01 = Query data

10 = Answer to a query

11 = Send data

Byte 1: DN (device node)

The device node identifies and adresses devices inside a bus
system like CAN or GPIB. Each node number must only be
assigned once. This is used to address a particular device.
Value range: 1...30, others are invalid. Using CAN, the CAN
IDs are calculated from the device node (depends on the
device type and firmware, too). See section 1.9 for details.
In point-to-point systems like RS232 or USB, this address is
only important when using message type ,single cast” (see
Byte 0). When using broadcast, the DN can always be 0.

Byte 2: OBJ

The communication objects for a device are addressed by
this byte. In the communication object lists, the objects and
their function(s) are explained in detail.

Byte 3 - 18: Data field

The data field can be up to 16 bytes long, hence the length
of the telegram varies. If a query is sent (PC — device) there
will be no data (=data field empty) and the checksum of the
telegram (see below) follows directly after byte 2. Only if an
answer (device — PC) is sent, an expected one or an error,
there will be data of a specific length.

Last 2 bytes: CS (checksum)
The checksum is always located at the end of the telegram.
It is built by the simple addition of all preceding bytes of the

telegram and attached to the end. It is two bytes long (16 bit
value). The high byte is placed before the low byte.

Example of a telegram:

Object no. 71 (query actual values) shall be sent to a de-
vice with device node 1. The telegram has to be like this in
hexadecimal values:

5501 47 00 9D
And the answer could look like this:
8501 47 64 00 1E 00 50 00 01 9F

(this translates to 80V, 30A and 2400W actual values for a
80V, 100A and 3000W power supply, like the PSI 9080-100)

Also see section 1.7 for the conversion of set values and
actual values.

For more examples see sections 3.4 and 3.8.2.

Interface Cards
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1.9 Message structure for CAN

/\ Attention!

The series PS 8000 (from firmware 6.01), PSI 8000
(from firmware 3.14) and EL 3000/EL 9000 (from firm-
ware 5.01) feature two CAN ID systems, as described
below. Other series only support the system as de-
escribed in 1.9.1.

The interface cards IF-Cx support the CAN V2.0a standard.
The extended address format is not used.

Refer to the external user guides of your device and the
interface card for the CAN specific communication settings.

1.9.1 Former CAN system with device node and RID

Note: this CAN system is implemented into every device
series that supports a CAN interface card type IF-Cx, except
in PS 8000 models with firmware 6.01 or up.

The CAN driver chip requires the identifier, up to 8 data
bytes and the data length for a transmission. The identifier
is 11 bits long (CAN 2.0a) and specified by the device node,
the relocatable identifier segment (RID) and the type of the
message. For every unit there are two identifiers:

[RID*64 + device node * 2] (1t identifier) and
[RID*64 + device node * 2 + 1] (2™ identifier),

whereas the 1t identifier is used to send messages to the
device to set something and the 2" one to send messages
in order to query something and to receive replies.

A message can contain a maximum of 8 bytes. The first byte
is the number of the communication object. After this you
can put or receive up to 7 data bytes (see communication
object lists).

In order to send an object with a 16 bytes long data field
it is thus required to send at least three message and the
data field has to be split up over those three messages. See
section 1.9.3 for more.

Two examples:

a) The device shall be set to remote control mode. This is
required to control the device by a status command or to set
values. The device node was setto 15 and the RID to 3. The
message is of ,send only® type. The send identifier calculates
as 3" 64 +15* 2 =222 or 0xDE with the above formula.
According to the object lists we use object 54 (hex: 0x36)
with the data bytes 0x10 (mask) and 0x10 (set remote). The
resulting data length is 3, so the CAN data results like this:

ID DL DATA
DE 03 361010

b) In case you don‘t want to set the state but query it, the
identifier OxDF is used (2™ identifier) and because it is a
query, the object number is sufficient as data. The CAN data
are thus like this:

DF 01 36
and the answer should be like this:
DF 01 36 10 10

1.9.2 New CAN ID system

Note: the new CAN ID system is available as firmware
update for series PS 8000 since June, 2011. Other series
will follow. With a firmware update which contains the new
CAN ID system, the former CAN ID system is not supported
anymore and custom PC software probably stops working.

The new CAN ID system uses 3 basic IDs plus a broadcast
ID (per unit) for communication. It is Vector software com-
patible, such as CANalyzer or CANoe. Vector databases in
format *.dbc are available upon request or on the CD that
is included with the CAN interface card. There will also be
ready-to-use configurations to be opened in those softwares
for demonstration purposes.

In the device setup and if CAN interface IF-C1 or IF-C2
is equipped, the user adjusts a base ID. Then the device
uses three CAN IDs (base ID, base ID +1 and base ID + 2).
Those IDs have to be unique in the bus and thus the base
ID adjustment is done in steps of 4. If multiple units of the
same type are used within a bus, they all need to have a
different base IDs.

Regarding the broadcast ID, this is vice versa. Here it is
intended for multiple units to have the same broadcast ID
adjusted. The purpose is to sent the same message to x units
on the bus, in order to set, for example, the same current set
value at the same time. The broadcast ID is adjusted sepe-
rately from the base ID in steps of 1 and has to be unique,
too. It means, it has to be different from the other CAN IDs
of the device.

The three standard CAN IDs are assigned as:

Base ID = Used by the PC to only send messages that
set a value or condition and don‘t create an

answer telegram

Base ID +1 = Used by the PC to query anything from the
device by just sending the queried object
(see documentation about the available
objects (i.e. commands))

Base ID + 2 = Used by the remote device to send answers

to queries or to send error messages
The broadcast ID is assigned as:

Broad ID = Used by the PC to only send messages to
mulitple units, in order to set a value or con-

dition and don‘t create an answer telegram

1.9.3 Split messages

A split message is a message, which is split into multiple
submessages (only concerns objects in ,string“ format).
An extra identifier is inserted here, after the object number
(=object address). The extra identifier of the first message
is OXFF, for the second message it is OXFE and 0xFD for the
third one. The order of these messages is not specified. The
telegram has to be composed again later from these mes-
sages. When using the gateway function the split telegrams
are not composed by the gateway. This has to be done by
a superior control unit.

\.
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1.10 Message structure IF-G1

The message structure for the text based communication via
a GPIB card is described in external user guides.

Link: SCPI command list for power supplies

Link: SCPI command list for electronic loads

1.11 Message structure IF-Ex (Ethernet)

The message structure for the text based communication
via the Ethernet port of an IF-Ex is described in external
user guides.

Link: SCPI command list for power supplies

Link: SCPI command list for electronic loads

1.12 Message structure IF-Ex (USB)
See sections 1.6 and 1.8.Communication in LabView

1.13 Timing of messages

After every query the device typically needs between 5ms
and maximum 50ms for the answer. Basically you are allowed
to send queries directly after another. But if an event was
received it is required to wait at least 50ms. A time of 100ms
is recommended in order to not slow down the device’s
operation by too much communication.

When using the gateway function (only supported by PSI
9000 series) you need to consider the time that will be con-
sumed by transferring the telegram from one bus system to
the other. The answer may be delayed up to 200ms here.

After receiving an error message over this gateway you
should consider to wait at least 100ms until the next trans-
mission.

Broadcast with CAN

After every broadcast query all bus sharing units can only
answer consecutively. Depending on the bus system, the
baud rate and the number of units, as well as the extra bus
traffic, the answers can be delayed more or less. The time is
not specifiable and can only be estimated by the formula bus
Sharing units * response time at singlecast. In most cases
the response time will be shorter.

2. Communication in LabView

2.1 Overview about the Labview Vls

For an easy integration of multiple and even different devi-
ces into existing LabView applications we provide a set of
Labview Vls.

Those virtual instruments (VI) enable a simple implemen-
tation into and the programming of an application without
the need for the user to learn about the lower levels of
communication.

In order to use the functionality of these Vs it is required to
use and run the software development tool LabView from
the company National Instruments. The LabView Vls require
version 7.0 or higher.

Following minimum system requirements have to be con-
sidered:

- Pentium 3 CPU with 256 MB memory
- Windows operating system (Win98 and WinXP)

Updates of these VIs can be downloaded from our website,
if available, or are sent via e-mail upon request.

2.2 Installation

To install and use the Vls in LabView in your environment,
please read the file ,installation_english.pdf* on the included
CD for instructions.

After the installation you can find the Vs in the context menu
of the LabView IDE in ,Instrument I/O -> Instrument drivers
-> [F-XX".

Some Vs are only for a specific series and will only work
with these. They are located in subfolder of the installation.
The other VIs are for common use. Usage and functionality
are described in the user guide of the Vls. You can access
it the usual way via the LabView context help (Ctrl+H) or
open the CHM directly. Depending on the Windows version
it can be necessary to copy the help file to a local hard drive
in order to read it correctly.

0 Note

Always use the proper Vs for your device and for your
LabView version.

Please read the LabView VIs he Ip file on the included CD
in order to get an overview and a clue about the handling.

2.3 Short overview about the Vis
Date: 08/2012

After unpacking the VI set, several subfolders become
available.

The common Vs in folder ,\Common*:

= Device_close.vi - closes the communication with a specific
device. Before exiting your application, any open commu-
nication port should be closed, if device communication is
not used any further.

= Device_scan.vi - scans certain hardware ports (RS232,
GPIB, Ethernet, USB(VCP)) for compatible devices and
returns the number of found devices as well as a list of device
information, which is required for the other Vis.

Interface Cards
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= Device_select.vi - is used to select and open a specific de-
vice from the list of devices that is returned by ,Device_scan.
vi“. Multiple devices can be selected and used in parallel.

Series specific Vls in the folders:

= ,\BCI8 Series\ - for models of series BCI 800 R

= ,\PS2 Series\ - for models of series PS 2000 B

= ,\PS8 Series” - for models of series PS 8000

= ,\PSI8 Series* - for models of series PSI 8000 and PSI 800 R
= ,\PSI9 Series” - for models of series PSI 9000

= ,\EL Series" - for models of series EL 3000 and EL 9000

The examples in folder ,\Examples® are intended to demon-
starte the use and placement sequence of the common and
specific VIs. The series specific Vis in the example VI can
be replaced by other specifice Vls in order to test a different
device type.

/\ Attention!

Whenever a series specific VI is replaced by another
series specific VI, the enum constant on input ,,com-
mand list“ must be deleted and created again!

3. Communication with a device

3.1 Basic stuff

The following sections deal about the composition of the com-
munication telegrams, the dependency of the communication
from the state of a device and the problems related to that
topic, without explaining how to use the USB driver when
using the USB port in low level or how to correctly send a
CAN message. This has to be learned and done by the user.

3.1.1 Note about the USB driver library

When using the USB card IF-Ux or the USB port of the Ether-
net cards IF-Ex or Profibus card IF-PB1, a USB driver has to
be installed. After this, the user can choose to communicate
via the USB driver on low-level access or via a virtual COM
port (VCP), whereas accessing the VCP is much simpler.

On the included CD in the folder \manuals\other\ftdi, there is
a PDF which describes the functions of the USB driver DLL
in detail. In general it applies, that a device (in this case the
USB hardware) has to be opened first (FT_Open or similiar),
then configured (FT_SetBaudRate, FT_SetDataCharacte-
ristics etc.) and then it can be written (FT_Write) or read
(FT_GetQueueStatus, FT_Read). As soon as the device is
not used anymore it is advised to close it (FT_Close), while
it is advised not to open and close it for every read-write
cycle. Configuration of the USB hardware needs to be done
only once as long as it is powered. The functions FT_Write
and FT_Read serve to transport the actual telegram bytes
of the object orientated communication described in the
following sections.

3.2 Standard procedure

The programming of the various devices, in which the in-
terface cards are used, always follows the same scheme. It
only differs in number and functionality of the communication
objects that are supported by a specific device series.

Generally applies:

= Monitoring, i.e. only querying actual values and status,
is always possible. The devices don‘t require the remote
mode.

Setting of status and set values is considered as controlling
and requires the activation of the remote mode (remote in
this case means that the device is remotely controlled via
a digital interface card)

= The remote mode can be blocked by certain circum-
stances. For instance, the explicit local operation (only
PSI 9000) or a different mode the device is in and which
does not allow remote control. For further details refer to
the user manual of your device.

In order to start controlling a device, for example by sending
a set value, you need to

1. activate the remote mode (object 54)
2. send the set value

and, if not already done,

3. set the output/input to on

The remote mode should be left again, if not used any further.
As long as it is active, the device can not be operated manu-
ally or only restrictedly. The mode is indicated on the front.

3.3 Building telegrams

3.3.1 The start delimiter
Note: the start delimiter is not used with CAN

According to the telegram format (also see 1.8), the first
byte is the start delimiter (SD), which depends on the type
and direction of the telegram. For this example the SD will
be 0xD1, and look like this in single bits :

11 0 1 0001
| " T—Bits 0...3: 1 = two bytes are sent
Bit 4: 1 = direction from PC
Bit 5: 0 = Singlecast
Bits 6+7: 11 = Send data
Alternatively to the bitwise assembly, this can be simplified
by using hex values. Starting from bits 6 + 7 we get:
SD = Message type + Cast type + Direction + Length
whereas the message type is either

0xCo0 Send data or

0x40 Query data

and the cast type is either

0x00 Singlecast or

0x20 Broadcast

and the direction is either

0x10 from PC to the device or
0x00 from device to the PC

Programming Guide
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and the data length - 1 can be

0x00...0x0F up to 16 bytes of data (at CAN see ,1.9.3
Split messages*)

0 Note

Always note, that the data length is defined as number of

bytes to send -1!!!

3.3.2 The mask

Some objects require a mask, which is sent before the
control byte. The possible mask value is given in column 7
of the object lists. The bits of the control byte have various
functions, so it has to be determined which bit(s) have to be
changed. This is determined by the mask with a 1 for every
bit that is shall be changed in the control byte. Example:
bit 4 shall be changed to 1. Then the control byte would be
0x10 and the mask 0x10, according to the value of the bits.
In case there is only one mask given, like OxOF, it has to be
always used as 0xOF. Then all concerned bits are changed
at once, for example like with object 56 (function manager
of PSI 8000 and PSI 9000).

/A\ Attention!

In order to avoid logical collisions of functions that
are assigned to the bits, it is advised to only set 1 bit
per telegram!

3.3.3 Examples
Example 1: Switch device to remote mode

The address (node) of the contacted device is set to 5, the
object to use is 54 (hexadecimal: 0x36), the mask for the
remote mode (also see object lists) is 0x10 and the control
byte has to be 0x10 (remote = on). Then we get this telegram:

D1 0536 10 10 01 2C

In order to reverse this command, i.e. deactivation of the
remote mode, you need to send D1 0536 10 00 01 1C. The
mask stays the same, only the control byte changes.

Example 2: Querying actual values via CAN card

Using CAN, the start delimiter SD and the user-calculated
check sum CS are not used. So we only need the object (ac-
cording to the object lists itis 71 (hex: 0x47)), the identifier ID
and the length of the bytes to send. In a CAN message, the
object is included in the data length, so this message would
have a data length of 1, because we only send the object
that queries the actual values. Using the old CAN system
(see sections 1.9.1 and 1.9.2), the device address (node)
is 5, the RID is 8. According to the formula from section 1.7
the identifier calculates as 8 * 64 + 5 * 2 +1 = 523 (hex =
0x20B). The +1 is because it is a message of type ,query“.

We now send one byte to ID 0x20B. The CAN message
could look like this (depending on how it displayed on the
Windows GUI that is used):

|02 OB|01|47|

L Object 71 (0x47), queries actual values
Data length =1

Identifier

A\ Attention!

This is NOT the bit combination of the CAN message
that is actually sent over the CAN bus. A CAN con-
troller merges various bits into it and adds an own
checksum to it. These are only the bytes that are sub-
mitted to the CAN driver.

An answer to this query could look like this:

[02 0B|06]64 00 0A 00 42 AA|

Same identifier, data length is 6, because three actual value
of 16 bits size each are sent. The actual values are trans-
mitted as percentage values and need to be translated to
real values. See section 1.7 Translating set values & actual
values® for details. For an EL 9080-200, the actual values
would translate to 100% for voltage (=80V), 10% for current
(=20A) and 66,7% for power (=1600W).

0 Note

The nominal values for power, current and voltage can be
read out from the device with the proper objects and used
to translate the actual values to real values.

3.4 The time format

The time format represents times from 1us to 100h by a 16
bit value. Such time stamps are checked by the device for
being correct. Values that are too high or too low are not
accepted and will return an error message. The upper 4 bits
are used as a mask to determine the time range, the rest of
the bits represent the time value.

The time format is used to write (i.e. set) or read time values.

It applies to any device that features a function related to
time, as long as this time value is settable. The resolution
of the time ranges in the table below does not necessarily
match the resolution of the particular device. In this case,
the values are rounded down. An example: a time value of
0x23E7 is sent. This represents 999 x 1us = 999us. The
manually adjustable time value of the device in this time
range is but 0.95ms or 1ms. The 999us are rounded down
to 950ps. Hence there will be 0x23B6 returned (=950) when
read back, instead of the sent 0x23E7.

0 Note

Not all devices use all of the masks in the table below.

3.4.1 Time formats for electronic loads

For electronic loads and the rise time (object 92) applies,
according to the main table below:

Time range Step width Value range™*
. Mask

from to of device from to

30us 99us 1us 0x2000 [0x201E |0x2063
0.10ms |0.99ms |10us 0x2000 [0x2064 |0x23DE
1.0ms |[9.9ms [100us 0x3000 |0x3064 |0x33DE
10ms 99ms 1ms 0x6000 [0x6064 |0x63DE
100ms |[200ms |1ms 0x7000 |0x7064 |0x70C8

** Values differing from the step width are rounded
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For electronic loads and the_pulse width (objects 90 and
91) applies, according to the big table below:

Time range Step width Value range**
. Mask

from to of device from to
0.05ms |0.95ms |50us 0x2000 |0x2032 |0x23B6
1.00ms [9.95ms [50us 0x3000 |0x3064 |0x33E3
10ms 99.9ms |100us 0x6000 |0x6064 |0x63E7
100ms [999ms [1ms 0x7000 |0x7064 |Ox73E7
1.00s 9.99s 10ms 0x4000 |0x4064 |0x43E7
10.0s 100s 100ms 0x9000 |0x9064 |0x93E8

** Values differing from the step width are rounded

For electronic loads and the_elapsed time of battery test
(object 64) applies, according to the big table above:

Time range Step width Value range**
: Mask
from to of device from to
1s 3599s |1s 0x8000 [0x8001 |Ox8EOF
1h 99h:59m | 1m* 0xC000 [0xCO3C |0xD76F

* Above 1h, time can only read as HH:MM

** Values differing from the step width are rounded

Example 1: the rise time for an electronic load shall be set
to 75ms. The step width of load's the time range where the
75ms belong to, is 1Tms. So we need to use the 0x6000 time
range. Time range resolution here is 0.1ms, so it results in a
time value of 750 (75ms : 0.1ms). This translates to Ox2EE.
Together with the mask you get a value of 0x62EE as time
value for the rise time (object 92).

0 Note

LabView users need to provide the time in a different way.
See VI documentation.

Example 2: the time value of the battery test has been read
and shall now be translated to the normal time format. The
overall resolution of the battery test time is 1s. Since the time
ranges allow 1s resolution only up to 1h, the time above 1his
given in minutes and hours. A value of, for example, 0x8743
would translate into 1859s or 30m59s, whereas a value of
0xC532 would translate to 1330m or 22h10m. The seconds
are omitted in this time range, so you would always read out
the same time value during 1 minute.

Example 3: Setting the pulse width for A (object 90) to 5s.
According to the 2" table from above the time range mask
is 0x4000. In combination with the resolution of 10ms for
this time range, a value of 500 (5s : 0.01s) results, in hex
0x1F4. The total resulting time value then would be 0x41F4.

3.4.2 Time formatfor power supplies and battery chargers
Applies to: PSI 8000 / PSI 9000 / BCI 800 R

Time values for sequences of the PSI 8000 / PSI 9000 func-
tion manager are time formats in 2ms grid or a multiple of
it. Other time values also use these time formats, like with
objects 39-43 and 47.

Time range Step width Value range

. Mask
from to of device from to
0.002s |9.998s |2ms 0x0000 [0x0001 |0x1387
10.00s [59.99s |[10ms 0x4000 [O0x43E8 |0x576F
1:00m |59:59m |1s 0x8000 [0x803C |Ox8EOF
1:00h 99:59h |1m 0xC000 | 0xC03C |0xD733

0 Note

Not all time values that can be read from a device are
necessarily build by the time format specification. See
object lists.

3.5 Tips
I. Detecting a device node (not with GPIB)

If you want to, for example, control a device via USB and you
don‘t know the device's node, you could for example use the
broadcast node 0 and query the device class. The device or
the devices will answer with its/their own device node, that
has/have been set at the device(s). The device node(s) can
be furthermore used to control and distinguish the devices.

Using an USB or RS232 interface is a point-to-point connec-
tion and here you can generally use broadcast message type
with device node 0 (see section ,3.3.1 The start delimiter®).

[I. Remote and standby

The object 54 is used to either activate/deactive the remote
control or switch the input/output of a device. The object
can be used to activate both at once, but it is strongly not
recommended to do so, because setting the input/output
requires the remote control operation already being active
and else would generate an error message. You should rather
activate remote control first with the corresponding bit set in
the control byte and then control the input/output by sending
object 54 a second time with a different control byte. When
deactivating remote control it simply goes vice versa.

It is also useful to read back the state of the device with ob-
ject 70, in order to check if object 54 has been set correctly.

Mask * Time value (bits 11..0) Resolution | Resulting time range
Bits 15..13(" or 15..12@ min.(dec) | min.(hex) | max.(dec) | max.(hex)

0x2000 ¢ 0 0x00 999 O0x3E7|1us 0...0,999ms
0x3000 @ 100 0x64 999 0x3E7|10us 1ms ... 9,99ms
0x6000 ¢ 100 0x64 999 0x3E7|100us 10ms ... 99,9ms
0x7000 @ 100 0x64 999 0x3E7|1ms 100ms ... 999ms
0x0000 ¢ 0 0x00 4999| 0x1387[2ms 0...9,998s
0x4000 ¢ 100 0x64 5999| 0x176F|10ms 1,00s ... 59,99s
0x8000 ¢ 1 0x01 3599 0xEOF | 1s 1s ... 59min:59s
0x9000 @ 100 0x64 1000 0x3E8|100ms 10,0s ... 100,0s
0xC000 ¢ 0 0x00 5999| O0x176F|1m 01:00h ... 99:59h

Table: Time format

* If the mask is used to translate time values into real time, either bits 15...13 or 15..12 are relevant, depending on the used time range
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3.6 Trouble-shooting

Problem: The device does not react or respond to com-
mands

Possible causes with USB

= The USB card requires a driver. Check if the driver is in-
stalled correctly and if you can find the card as ,USB Serial
Converter in the Windows device manager in the section
of ,USB controllers®.

= The wrong device node (=address) is used to communicate
with the device.

Possible causes with RS232
= You are not using a 1:1 cable for the RS232 card.

= The wrong device node (=address) is used to communicate
with the device.

= Device and PC are configured for different baudrates etc.

= The communication cable is too long for the configured
baudrate (also see section ,2. Technical specifications” of
your interface card user guide).

Possible causes with GPIB

= If multiple device are connected to a IEEE bus, one or
more device addresses might be double.

= A wrong syntax is used. For example, an electronic load
does not react to the command OUTP, because it features
an input. Or the command was not valid for the type of
device you tried to contact.

Possible causes with CAN:
= The wrong CAN ID is used.
= Wrong baudrate set

= Wrong sample point selected (only at PSI1 9000, see user
guide)

= The device is located at the end of the bus and is not
terminated

Problem: Multiple queries were sent, but not all of them
were answered

Cause: The queries have been sent subsequently too fast.
Depending on the communication type and speed and the
execution time of the device, you need to include a certain
latency between two queries.

Rule of thumb: Latency = Transmission time + Execution time

The execution time lies at typ. 5-20ms, depending if there only
was a query or if something has to be set. The transmission
time can be calculated from the baudrate and number of bits
that are sent.

Problem: Set values and status are not set
Possible causes

= The contacted device is not in remote control mode or
can‘t currently be set to this mode, because it might not
be allowed in this very moment or any other condition for
setting the device into remote control is not fulfilled

= The sent values are wrong (too high, too low) or the stan-
dard value range (0...0x6400 for voltage, current etc.) is
additionally limited by limit values (only with PS19000 / PSI
8000). An error message is sent in this case.

3.7 Error messages

The table in section 3.7.2 lists all possible error codes that
could be returned by the device with an error message.
The code is used to point the user to the origin of the error.
Some errors are caused by erroneous messages (i.e. wrong
checksum etc.), others might come from the device, denying
a command in dependency of the current condition.

Error messages are in telegram format, i.e. they are com-
posed of a start delimiter (except with CAN), object number
(to identify an error, OXFF is used as object number), error
code in data field and checksum (except with CAN).

Example: in case you want to set the voltage with object 50
and the device is not in remote control, you would receive
the error message C0 07 FF 09 01 CF from a device with
device node 7.

3.7.1 Explanation about certain error codes

Code 0x7: the object number used in the telegram is
unknown to the device. This is because not all device types
use the same object numbers. Use the object list for you
device to compare.

Code 0x8: the length of the data field in the telegram is
defined in the object lists. This error code will be returned if
a set value, which is always 2 bytes because of type ,int",
should have been sent but the data field only contained one
byte. Even if the start delimiter contained the correct telegram
length. This is a protection against setting wrong values.

Code 0x9: an object has been sent in order to set a value,
but the device is not in remote control mode. In this condition
you only have read permission, but no write permission. You
need to set the device to remote control mode first.

Code OxE: Strings have to be transferred differently when
using CAN. If the string length is greater than 8 characters,
you have to use split messages that are designated with
the string start tokens 0xFF, OxFE etc. Also see ,1.9.3 Split
messages”.

Codes 0x30/0x31: these are related to set values. All set
values have an upper and a lower limit, which are defineable
at the power supplies. The default upper limit for e.g. the
current set values is 0x6400 (=100%) and the lower limit is
0. Limits also apply to time values.

Code 0x32: a time value using the wrong time range has
been sent. The upper or lower limits are not exceeded by
the value, but it still causes this error.

Codes 0x36: Conditions for the access to these data are
not fulfilled. See object lists about the access conditions in
its column 4.
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3.7.2 Communication error list

Error code
Hex. Dec. |Description
01 1 RS232: Parity error
02 2 RS232: Frame Error (Startbit or Stopbit incorrect)
03 3 Check sum incorrect
04 4 Start delimiter incorrect
05 5 CAN: max. nodes exceeded
06 6 Device node wrong / no gateway present
07 7 Object not defined
08 8 Object length incorrect
09 9 Read/Write permissions violated, no access
0A 10 |Time between two bytes too long /
Number of bytes in message wrong
0C 12 |CAN: Split message aborted
OF 15 |Device is in "local" mode or analogue remote control
10 16  |CAN driver chip: Stuffing error
11 17  |CAN driver chip: CRC sum error
12 18 |CAN driver chip: Form error
13 19 |CAN: expected data length incorrect
14 20 |CAN driver chip: Buffer full
20 32 [Gateway: CAN Stuffing error
21 33 [Gateway: CAN CRC check error
22 34 |Gateway: CAN form error
30 48 |Upper limit of object exceeded
31 49 |Lower limit of object exceeded
32 50 |Time definition not observed
33 51 [Access to menu parameter only in standby
36 54  |Access to function manager / function data denied
38 56 [Access to object not possible
Legend
Communication error
User error
I nternal error

Table: communication errors

3.8 Communication object lists

Important! The object list for your device is located in an
external PDF file and should be distributed along with this
document.

Link: Object list series PSI1 8000 T /DT /2U /3U
Link: Object list series PSI 9000

Link: Object list series PSI 800 R

Link: Object list series BCI 800 R

Link: Object list series EL 3000 und EL 9000
Link: Object list series PS 8000 T /DT /2U /3U

The object lists are a reference for programming custom
applications which shall control our device remotely and
apart from LabView, where ready-to-use LabView VIs are
available. LabView users wanting to reconstruct the binary
telegram communication also use these lists as reference.

3.81

The 1st column contains the object number (=command)
as a decimal value. This number has to be assigned to the
byte OBJ in the telegram.

Column definition

The 3rd column defines if the object is read only (ro), i.e.
it can only be queried from the device or if it can also be
written (w, r/'w). Reading is always possible, also called
monitoring. Setting values or status requires enabling of
the remote control mode (if device is not in ,local mode* or
similiar). Also see 3.2.

The 4th column defines a special access condition of an
object. The execution of these objects additionally depends
on one of the below conditions. If the condition is not given,
the object is not executed and the device will return an er-
ror message which contains an error code. Meaning of the
numbers:

1 = The output/input of the device has to be switched off
(The object is only accepted and executed by the device if the power output/
input is in standby mode)

2 = Option ,Internal resistance“ has to be unlocked

(The object is only accepted and executed by the device if the option
JInternal resistance” is unlocked)

3 = Transfer of the function data has to be enabled

(The object is only accepted and executed by the device if it has been
instructed before by a different object to receive and set function data)

4 = Function manager activated

(The object is only accepted and executed by the device if the function
manager has already been activated manually in the device menu or by

a different object)

5 = Function manager not activated
(The object is only accepted and executed by the device if the function
manager is not active)

/A\ Attention!

It is generally required to set the device into remote
control mode before sending objects that will change
any value on the device.
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The 5th column defines the type of the data in the data
field of the telegram. Commonly known data types are used.

The 6th column defines the data length of the object's data.
For objects with data type ,string“ this byte defines the maxi-
mum length of the string. The string has to be terminated with
an EOL (end of line, =0 ) or it ends after the given number of
bytes. Strings are transmitted in up to three split telegrams
if CAN is used. See also ,1.9 Message structure for CAN®.

The 7th column is used to mask out data of type ,char®.
The mask defines which bits may be set or unset. Also see
section ,3.3.2 The mask".

Columns 8 & 9 explain details about the data field content.

Some objects use a two-byte time format, which is explai-
ned in section ,3.4 The time format®.

3.8.2 Object examples and explanations

< A description of the object list columns can be found in
section 3.8.1.

< All numbers are in decimal, if not marked as hexadeci-
mal by a leading Ox.

I. Function manager (objects 56, 58, 73-75, 78, 90-146)

When using the function manager, the order of using the
objects becomes very important. Since setup and control
of the function manager is complex it is not handled here,
but in an external application note (AN001), which you can
also find on the included CD in the folder ,\manuals\appli-
cation notes” or on our web site.

Il. Object 54

The primary function of this object is to switch the device
to remote control operation or to switch the power input/
output on or off. The mask has to be given according
which bit is going to be changed.

Example: Activate remote control -> Bit 4 ->Value of bit 4
= 0x10 -> Mask 0x10 -> control byte also 0x10. The object
0x32 will then contain the data 0x1010. Deactivate remote
control, the same way: Mask 0x10 -> Control byte 0x00 ->
data 0x1000.

A\ Attention!

In order to avoid logical collisions of functions that
are assigned to the bits, it is advised to only set 1 bit
per telegram!

When reading objects that require a mask, the main mask
is also returned, but is only of informative value.

lll. Object 56

The bits are here only allowed to be set individually. Else
the actions are not executed properly.

IV. Object 73

The time stamp ist only available when using the function
manager, else it will be 0. It represents a counter’s value of
the elapsed time in 2ms steps. Because itis an integer value,
the counter will restart at 0 after 65536 x 2ms.

V. Object 77

Reading the alarm buffer will clear it (EL 3000 or PS 8000).
Other device series, like PS1 9000, PSI 8000, PSI 800 R and
BCI 800 R require initiation to flush the buffer, by setting a
bit in object 54. Because it only stores 3 events, i.e. alarms,
the first three events are held and any subsequent event
will always overwrite the most recent one in position ,Last
alarm type*“.

Example: the object returned 0x0120 in the first two bytes in
the data field (last recorded alarm) -> error type 0x01 means,
that the error still persists and error code 0x20 says that is
is an overtemperature error in the upper power stage of a
multi-stage PS19000 power supply (see table in section 3.9),.

VI. Objects 39-47

These objects are related to the section 7.6 of the PSI 9000
or PSI 8000 instruction manuals. Events that are triggered
by the supervised values will generate an error of type alarm,
warning or notification (see PSI 9000 user manual for de-
finition) in the alarm buffer, depending on the configuration
with objects 44-46.

The time to give here is a latency for the event trigger. Valid
time range: 2ms...100h. For time format see section 3.4.

VII. Objects 21-29

These objects are used to load preset lists into the device,
just like you can enter and modify directly at the device. But
there is no further control possible, like selecting a preset
or switching between presets in order to generate voltage
jumps. In order to perform such actions, other objects have
to be used.

3.8.3 About user profiles

The device series PSI 8000 and PSI 9000 feature more than
one user profile. Up to 4 can be stored and recalled. Every
profile contains a set of settings and also a set of preset
lists. It means, the user has to be aware which profile is
currently selected when writing preset lists into the device
or reading them.

The settings and values that belong to a profile, represented
by the objects, are colored in the object lists (if the list is for
a device series that features multiple user profiles).
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3.9 Device errors, alarm codes and alarm types

Fehlercode | Kiirzel
Error code | Abbr.

Fehlertext oder -beschreibung / Error text or description

Kein Fehler / No error

ov

Uberspannung am Ausgang (Eingang) / Overvoltage at output (input)

oT

Ubertemperatur im Gerat / Overtemperature inside the device

SYS

Systemfehler / System error

Obere Spannungsgrenze Uberschritten / Upper voltage threshold exceeded

Untere Spannungsgrenze unterschritten / Lower voltage threshold exceeded

Obere Stromgrenze liberschritten / Upper current threshold exceeded

Untere Stromgrenze unterschritten / Lower current threshold exceeded

System Link Mode: Kommunikation gestort / Communication disturbed

System Link Mode: Ein oder mehrere Gerét sind "offline" / One or more units are offline

System Link Mode: Slave meldet Uberspannung / Slave is reporting an overvoltage

) P
slo|lo|o|~vlo|alslw|n]alo
v

System Link Mode: Slave meldet Ubertemperatur / Slave is reporting overtemperature

12|S-PH [System Link Mode: Slave meldet Netzfehler / Slave is reporting mains voltage error

13|S-PD  [System Link Mode: Slave ist in Leistungsbegrenzung / Slave reduces max output power

14|S-? System Link Mode: Slave antwortet nicht / Slave does not answer

17|F01 Interner Fehler / Internal error

19|F03 Interner Fehler / Internal error

20|CAN CAN: Kommunikation gestort / Communication disturbed

21|FCT Funktionsmanager: Funktion konnte nicht gesetzt werden / Function manager: function could not be set
22|UDU Uberwachung Sprungantwort: Anstieg U / Step response supervision: U rise

23|UDD Uberwachung Sprungantwort: Abfall U / Step response supervision: U fall

24|IDU Uberwachung Sprungantwort: Anstieg | / Step response supervision: | rise

25|IDD Uberwachung Sprungantwort: Abfall | / Step response supervision: | fall

26|PDU Uberwachung Sprungantwort: Anstieg P / Step response supervision: P rise

27|PDD Uberwachung Sprungantwort: Abfall P / Step response supervision: P fall

28|PH1 Phasenausfall oberes Leistungsteil / Phase loss of upper power stage

29|PH2 Phasenausfall unteres bzw. mittleres Leistungsteil / Phase loss of lower resp. middle power stage
30|PH3 Phasenausfall unteres Leistungsteil / Phase loss of lower power stage

31|0T1 Ubertemperatur oberes Leistungsteil / Overtemperature of upper power stage

32|0T2 Ubertemperatur unteres bzw. mittleres Leistungsteil / Overtemperature of lower resp. middle power stage
33|0T3 Ubertemperatur unteres Leistungsteil / Overtemperature of lower power stage

36|~ Bat.temp. out of range (Batterietemperatur zu hoch)

37|- Bat.temp. out of range (Batterietemperatur zu niedrig)

38|~ Bat.voltage out of range (Batteriespannung zu hoch)

39|~ Battery deeply discharged ( Batteriespannung zu niedrig bzw. tiefentladen)

40|~ Cell fault in battery (ZellenschluR)

41]- Temp sensor fault (Temperaturfiihler fehlt oder defekt)

42]- Reverse polarity (Batterie verpolt)

43]- Battery not connected (keine Batterie angeschlossen)

|:| nur bei Mehrphasengeréten / only at multi-phase models

[ ] citfiir I 800 R Serie / Applies only to BCI 800 R series

Table: Alarm codes

How does the alarm management work?

In case of an error according to the adja-
cent table, it is classified according to an
alarm type (see below) and put into an
alarm buffer with 3 indexes. This buffer
can be read by object 77 (see object lists
for the layout).

It applies, that the first error will be shifted
down the buffer by the next error. If the
buffer is full, the next error will always
overwrite the last error. Reading the buf-
fer will either empty it automatically (with
series EL3000/9000 and PS 8000) or it
is required to request action by setting a
bit in object 54 (with series PSI 9000, PSI
8000, PSI 800 R and BCI 800 R).

What is an alarm type?

About the meaning and the differences
of alarms, warnings and notifications at
power supplies of the series PSI 9000,
PSI18000, PSI 800R and battery chargers
of series BCI 800 R please refer to the
user guide of your device. Other device
types like the EL 3000/ EL 9000 only use
alarms and alarm types 0x01 or 0x02.

Alarm types:

0x01 - Alarm is currently active
0x02 - Alarm is not active anymore
0x10 - Warning currently active
0x20 - Warning not active anymore
0x40 - Notification only

The error type will be returned together
with an error code if the alarm buffer is
queried from the device and can then
be analysed. Warnings and notifications
have lower priority than alarms, are par-
ticularly overwritten and thus have to be
considered as either less important or not
important at all.
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4. Profibus (IF-PB1)

4.1 General

The Profibus, short for Programmable Field Bus, is an inde-
pendent field bus standard for a wide range of applications
in measurement technique and automation. In compliance
to IEC 61158, Profibus guarantees flawless communication
between devices of various manufacturers. A lot of different
interfaces for PCs, PLCs etc. are available on the market.

The interface IF-PB1 supports Profibus DP (i.e. decentralised
peripherals), which is especially for fast field bus commu-
nication. The data transfer is done via a RS485 connection
and operates at bus speeds of up to 12MBaud.

A Profibus is separated into segments. Every segment con-
sists of max. 32 participants. Bus participants are the master,
slaves, repeaters and converters. Repeaters and converters
are required if the number of participants exceeds 32. Every
Profibus participant is assigned a dedicated address, resul-
ting in max. 31 participants for the first and last segment and
max. 30 participants for middle segments. Addresses 0, 126
and 127 are reserved.

Conclusion: A total of 125 slaves with IF-PB1 cards can be
used on one Profibus.

In dependency of the cable length of the bus, baud rates
between 9.6kBaud and 12MBaud can be selected for the
bus. Notice that a wrong selection of the bus speed, ac-
cording to the cable length, might not guarantee flawless
communication anymore.

The interface card IF-PB1 supports all available bus speeds,
it features galvanic isolation between field bus and device
of up to 1000V and is supplied with power by the device.

4.2 Technical specifications

IF-PB1

Profibus DP-VO,
Profibus DP-V1 Class 1

9 pole D-SUB socket

Ordering code

Communication profiles

Interface type

Communication hard-
ware

RS485

Line (without repeater),
Tree/Line (with repeater)

max. 31 (without repeater),
max. 125 (with repeaters)

Network topology

Number of participants

Participant type Slave
PNO Identification A000 (hex)
number

4.3 Supported devices

IF-PB1 supports and is supported by following device series
(date 08/2012):

e PSI 9000

e PSI 8000

e PS 8000

4.4 Master-Slave communication

441 Cyclic

The Profibus-DP distinguishes between master and slave
participants. The master controls the bus communication and
requests data from or sends data to the slaves. In a typical
master-slave system, input data, output data and diagnosis
data are exchanged between the master and all his assigned
slaves. The master, for example a PLC, stores input data in
its internal memory for the control application. Output data
are transferred to the slaves with the next transfer cycle.

So the master always contains a full set of data from its sla-
ves in its memory, but these data have a delay of one cycle.

In case of the IF-PB1, the actual values and the device con-
dition are constantly, i.e. cyclically, transferred to the master.

44.2 Acyclic

Alternatively to the cyclic data exchange, data can also be
transferred acyclically. This has the advantage to access
certain single parameters or set values of the field bus de-
vice. The acyclic data exchange can reduce the amount of
transferred data to a minimum and thus decrease bus load
significantly.

4.5 Cabling / Termination

The connection of the IF-PB1 to other slaves on the bus or
the master system is done with a 2-wire, screened cable. Two
variants, type A and type B, of the bus cable are specified in
the IEC 61158. Cable type B is not recommended and should
not be used for new installations.

Cable type A:

e Cable: twisted pair, screened, 1x2

e Wave resistance Rw: 135-165 Q at 3..20MHz
e Capacity: < 30pF/m

e Loop resistance R: 110Q/km

e Wire cross section: >0.34mm?
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The D-Sub socket on the IF-PB1 connects the device with
the Profibus cable.

It is used to connect the ingoing bus wires as well as the
outgoing ones. The wires ,Ingoing” and “Outgoing” must not
be exchanged, because a standard Profibus plug cuts off
the outgoing wires as soon as the bus termination is activa-
ted at a certain participant. The bus is not interrupted when
disconnecting one device (power-off or disconnection). This
applies when multiple units with IF-PB1 card are connected
to the bus.

Activating the bus termination resistor will prevent reflexions
on the bus ends and provides a clean idle level on the bus.

4.6 Transfer speed and delays

Alist of available transfer speeds for the IF-PB1 Profibus card
can be found in section 4.6.1. Refer to your device operating
guide resp. the interface cards manual for details on how to
access and alter the communication settings.

The transfer speed only defines how fast data is transported
between the Profibus master and the Profibus slave (i.e.
gateway). The Profibus gateway chip processes the data in
the Profibus transmission and forwards them to the device
with a fixed baudrate of 57600. The same applies for the
reverse direction. The data on the Profibus is refreshed by
the gateway within a defined period of time, but the data itself
is depending on how often it is refreshed by the device. That
interval varies from series to series.

The slave automatically puts data (status, actual values)
on the bus in a certain interval (DP-VO0), in this case 1x per
cycle. That data which is also read once per cycle from the
device is buffered in the gateway. One cycle is about 660ms.

Furthermore, if data is sent to the device by DP-V1 (set
values etc.), these are also forwarded to the device once
per cycle.

This results in certain delays, until a set value ,arrives” on the
DC output resp. DC input of the devices. The delay comes
from the data transmission time to the gateway, processing
time in the gateway, transmission time to the device and
processing time in the device. If, for example, a set value
would be sent, then the actual value which belongs to the
most recent set value can not be read within the same cycle.
Why? Because in the first cycle, the set value is received
from the master and sent to the device. In the next cycle,
the actual value is measured. That measured value may still
not belong to the new set value, so it might only be read in
the next cycle. So in the worst case it may take about three
cycles to get the corresponding actual value. It is similar to
setting a status like ,output off* and reading the device status
with DP-VO0 to verify that the output has been set to off.

In the standard configuration of the IF-PB1, an operation like
,Set a value and then wait for the corresponding actual value
to appear on DP-V0 data“ usually takes 1.2s...1.5s. This can
only only be decreased with optimized scripts, of which one
can reduce that time down to approx. 0.35s. The optimized
scripts will still deliver a new actual value with every cycle,
but the status and/or alarm condition is only updated every
2nd or 3rd cycle.

The optimized scripts can be uploaded to the gateway chip
by the user herself/himself and are available upon request.

4.6.1

For the data transmission speed and thus time between
Profibus master and slave, the length of the cable determi-
nes the max. speed that can be used without problems. The
table below lists common Profibus speeds of which some
are available for the IF-PB1:

Influence of cable lengths

Transfer speed (kBit/s) max. cable length (m)
9.6 1200
19.2 1200
45.45 1200
93.75 1200
187.5 1000
500 400
1500 200
3000 100
6000 100
12000 100

4.7 Operation modes

A jumper matrix on the IF-PB1 board is used to switch bet-
ween different operation modes of the interface card. Those
modes are for normal operation or maintenance purposes.

The RS 485/D-Sub port is used for:
¢ Profibus (field bus communication)

The USB port (virtual serial port) is used for:

o Script updates with WINGATE software or Script Program-
ming Tool (SPT)
e Firmware updates of the device controller (Update Tool)

e Firmware updates of the Profibus stack with Firmware
Download Tool (FDT)

The card features a LED, which indicates a proper bus
connection and communication readiness by being not lit. It
is lit during the initialisation sequence of the Profibus slave
controller or when bus connection errors occur. Thus it will
be lit for a certain time after the device is switched on.

As soon as the slave units are disconnected from the bus,
it will also be lit indicating the error. A detailed description of
the momentary condition of the communication is commonly
provided by the software configurators of the master systems.
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4.8 Profibus address

Every bus participant is required to have a unique bus
address. This address has to be defined before any unit is
connected to the bus or at least before the unit is running
on the bus. It is advised to set the Profibus address (not to
mix up with the ,device node“) during the installation of the
unit, as described in the user guide of the device. No address
must be double. We recommend to assign addresses in
ascending order, whereas address 0 is reserved for a PC
or programming device.

49.2 Acyclic field bus data

Acyclic data exchange between master and slave only hap-
pens upon request of the master. The IF-PB1 supports the
communication to a class 1 master, as well as to a class 2
master. The datagrams listed in section 4.9.2.1 are suitable
fore this type of data exchange and are separated into seve-
ral functional groups (also see the device related object list).

49.21
Device information DP-V1 (outputs from slave)

Datagram groups

The assignment of all addresses for the Profibus participants “
has to correspond to the address assignment in a project on 9
the master system. Only then a secure identification of the 1:;; =
power supplies is provided. Datagram i g
Note: The address that is selected in the setup menu of the = ..3 i
particular power supply is stored and will be restored after -| 3 = 2 o 3
the next start or after a reset by the reset button. (7°, g L] 2 8 &’
. . . Device type 3 [0 |16 |String |0 |Read
4.9 Communication with the master LLES I 3
Device serial number 3 [1 |16 |String |1 |Read
0 Note Device nom. voltage 3|2 |4 |Float |2 |Read
The data, as transfered in the datagrams which are de- Device nom. current 3 13 |4 [Float |3 |Read
scribed below, is of different type. Set values and actual Device nom. power 3 [13]4 |Float |4 |Read
are, for example, of type integer and contain a per cent|  |Device article number 3 |4 [16|String |6 |Read
‘r/:oh;:'in?::;; ;I%ncomplete sections 1.7 and 3.3 - 3.8 for|  Ipgyice firmware version |3 |5 |16 |String |9 |Read
. Momentary set values 319 |6 |Integer|72 |Read
4.9.1 Cyclic field bus data Device alerts 3 |10|6 |Byte |77 |Read
Cyclic field bus data, which are transferred from the slave ~ Control DP-V1 (inputs to slave)
(IF-PB1) to the master, are actual values and the device ..5
conditions, in this case. But this will only happen, if the IF- 9
PB1 accepts the configuration that is sent by the master. The Z:;; =
type of the data for the cyclic data exchange is sent by the Datagram = o
master in a configuration tele-gram. The data width of the - E ",,',
particular module can be obtained from an object list which is ol 3 = o 2 2
related to the de-vice series. The width can also be obtained == S g |g| 8
by help of the hardware configurator from the properties of _ — NN L o <
a particular module slot. It corresponds to the address width ~ [Set device condition 3 [6 [2 [Byte |54 [Write
of, for example, a PLC. Set value of voltage 3 |7 |2 |Integer |50 [Write
Rules given in the object list also apply for data formats and | Set value of current 3 [8 |2 |Integer [51 |Write
the actual values resolution of the power supply. These have Set value of power 3 |15|2 |Integer |52 [Write
to be considered when programming user applications.
* See external object lists (PDF), also see section 3.8
GSD editor | GSD files
Configuration
Tool - ﬁ [{{T(D]1
PC |1 Controller
E Master class 2 | 1 Master class 1
ﬁ— | prm. Cfg
f— PROFIBUS DP
Y
Field device ‘f
Slave
Figure 1: Profibus scheme
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Alerts and actual values DP-V0 (outputs from slave)

k7]

o

* L=

3| &

Datagram =l &
L= 5| @

5 (o] Q [<}]

sl3|s| & |7| §

n|E|d] F oO| <

Actual values (U,I,P) 2 |- |6 |Integer|71 |Read
Device condition 2 |- |6 |Byte |70 |Read

* See external object lists (PDF), also see section 3.8

4.9.3 Using the datagrams

If the user wants to read or write a datagram acyclically in
the user application, means with DP-V1 Master Class 1, the
particular datagram has to be selected by its INDEX (see
datagram groups above), the SLOT and access type (READ
or WRITE). When reading, the length of the data to read is
required as auxiliary information. The data length is an input
parameter of the standard SFBs (system function block) of
PLC software.

The data to write will usually be hexadecimal bytes, also
in the examples below. They can be converted to decimal
values, if only decimal input is available. The contents of
the data is defined in the so-called object lists, on the basis
of the communication protocol that is used with other inter-
face cards. The Profibus message to and from the slave

just contains the data part. See sections 3.2 and 3.3.2 for
important details.

H5 HW Konfig - [SIMATIC 300 (Konfiguration) - PS Test]

@] Station Bearbsiten Einfigen Zislsystem Ansicht N2

DE" & din sin | F

Fenster Hilfe

Einstellungen... Chrl+Al+E

4.9.3.1

1) Activate/deactivate remote control

Examples

Remote control condition is absolutely required if you want to
control the device. So the condition of the device is changed
and ,Set device condition* has to be used. This is related to
object 54 in the object list and has a length of 2. According
to object 54 and in order to switch remote control on or off,
the mask byte has to be 0x10 and the control byte 0x10. So
the bytes 0x10 0x10 are sent to slot 3, index 6. To deactivate
remote control, bytes 0x10 0x00 would then be sent to slot
3, index 6.

2) Switch DC output on or off

Switching the DC output on or off changes the device con-
dition, hence datagram ,Set device condition® is the choice.
It is related to object 54 and has a length of 2. According to
object 54 and in order to switch the output on the mask byte
has to be 0x01 and the control byte 0x01. These bytes are
sent to slot 3, index 6. Setting the output off would require
to send the bytes 0x01 0x00 to slot 3, index 6.

3) Set voltage to 40V

This requires to translate a real voltage value to a per cent
value first. In case you have a 80V model, then 40V would
be 50%. In case of a 720V model, 40V would be 5.55%.
See section ,1.7 Translating set values & actual values” for
details about set value translation. With 50% the hex value
would be 0x3200, sent as bytes 0x32 0x00 to slot 3, index 7.

Metz konfigurisren

Symbuoltabelle CtrHal+T

‘~U

|[H CPU 3152 PN/DP
MEVDA

D

Port 7

Katalogprofils bearbeiten 1)
Katalog aktualisieren

Hw-Updates installeren. .

G3D-Dakeien instaliersn, ..

[ DNE/DOTEx24V/0.58

Suche in Service & Support. .

]

wmﬂmmwaﬁ‘y}N

~

Suchen |

Profl: |Standard

+ [ NC A

+ ] Metzkompanenten

+-_1 Regler

#-(] Schaltgersts

#-_1 Sensorik

+- 1 SIMADYN

+-_1 SIMATIC

+-_1 SIMODRIVE

+-_] SIMOREG

+-_1 SIMOVERT

+-1 SINAMICS

+-_1 SINUMERIK

+-_1 SIPLINK

+-_1 SIPOS

=1 Weitere FELDGERATE
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10
=] Gateway

#-{1 ASH
= = Ea
= DPV1

- Feen

. | Bestellnummer / Bezeichnung E-&desse | Addiesse | Kommentar

Gerastezustand DY

Istwerte UA/P DPWO

256...261

- PR
Universalmodul
Istwerte I/1/P DPWO
Geraetezustand DPYO

Parameterkanal DFY1
+gg DP/DP Coupler

Parameterkanal DFY1 264279 |256..271

+ gg DP/RS232C Link

+ % DP/DP-Koppler. Ausgabestand 2

#-_1 5PS
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B PROFIBUS-PA

=+ 52 PROFINET IO
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= SIMATIC 400
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v
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Installiert neue GSD-Dateien ins System und aktualisisrt den Kataloginhalt,

Figure 2: GSE installation
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4.10 Example project planning with a Sie-
mens PLC

4.10.1 Integrating the power supply into a Profibus

In order to integrate a power supply or similar by means
of an IF-PB1, a hardware configurator is required, which
is part of the software package belonging to the Siemens
PLC. Other configurators are available from companies like
Beckhoff or Hilscher. Besides this, a GSD (Generic Station
Device) file is required which is delivered on the CD included
with the IF-PB1 or can be obtained upon request as well
as from the website of the PSU manufacturer. The file is
named PBPSA000.GSD (german version) or PBPSA000.
GSE (english version).

This file is used to announce the communication modules
and required parameters of the power supply to the user
application in the configurator. The cyclic data exchange on
the bus will be defined.

4.10.2 GSD file installation

The GSD file, contained on the CD that is included with the
IF-PB1, is installed in the master application with the menu
command ,Extras -> Install GSD files“. See the following
screenshots from the german version on next page.

After the successful installation of a GSD file, the Profibus
interface of the power supply can be found in the hardware
catalogue in ,Profibus-DP -> Other field devices -> Gateway
->EA ->|F-PB1.

E{d‘ HW Konfig - [SIMATIC 300 (Konfiguration) - PS Test]

GSD-Dateien installieren

GSD-Dateien instalieren: aus dem Verzeichnis

C:\ProgrammehSiemenshEa GSD

Durchsuchen ...

Defal
Englisch

0]
PEPSADIN.GSE

‘IFVPB1 [A000]: IF-PB1

Installieren | Alle auswahlen Alle abaghlen |

Schiieben

Figure 3: Choose GSE install path

Hilfe

4.10.3 Module placement

The modules, which are now located in the above (section
2.2) selected path, need to be announced to the data ex-
change control, for example by drag & drop in the module
placement list. In order to enable full communication with the
device, the modules have to be placed as follows:

e Slot 1 : Actual values U/I/P DPVO
e Slot 2 : Device condition DPVO

e Slot 3 : Parameter channel DPV1
Also see figure 4 below.

The sequence of the module placement can vary. It means,
the modules ,Device condition” and ,Actual values® can be
exchanged, while the module ,Parameter channel“ must be
placed in slot 3.

If module ,Parameter channel“ is not placed, the device can
not be controlled. Whit this, acyclic data exchange is disabled
and the red LED on the interface panel will be lit.

Eﬂ] Station Eearbeiten Einfiigen Zielsystem  Ansicht  Extras  Fenster Hife

Dzt & & L e

[SES

Steckplatz Ahdiesse | Kommentar

DP-Kennung Bestellnummer # Bezeichnung
1 g

208 Geraetezustand DPYO

210 Istwerte UJI/P DPVD

286...261

~ Bix|

= Sucher: | M
1 ~ 5

5 @ CPU 3152 PN/DP e ! Profil: |Stamdard ﬂ

: DF-Masth t

X7 MFDF — [1: DR Mastersystem [1] + -1 SINAMICS »
X2 PNHD #1-1 SINUMERIK.

;@PT Poid T #1-_1 SIPLINK.

SIPOS
11 IF-PB1 =@ -
; B DIE/DO Ex24y/0.54 %[ ] =1 Weiters FELDGERATE
. — +-[_] Schaligerdte

5 G w001/

7 =] Gateway

g w7 45

] b -1 EA

3 -3 DRI
. 5 - @ IFPa1
B Universalmodul
[ Istwerte UAP DPYO
:I:l 1) IF-PB1 [ Geraetezustand DPYO

[ Parameterkanal DFY1
+ E DP/DF Coupler
+-ga DP/RSZ32C Link

19 Parameterkanal DF%1 264...279 256..271

+ E DP/DP-Koppler, Ausgabestand 2

=-{23 5P5

+{_] Kompatible PROFIBUS-DP-Slaves

%22 PROFIBUS-P&,

+ 8 PROFINET IO

= e

v

PROFIBUS-DP-Slaves der SIMATIC 57, M7 und CF (dezentraler Aufbau) =2 <

ARG R RIS L

=)

Driicken Sie F1, um Hilfe zu ethalten,

#nd

Figure 4: One possible module placement
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4.10.4 Addressing the cyclic modules
For the modules of cyclic data exchange it applies generally:

¢ All modules in the hardware catalogue are assigned to a
logical address

¢ The logical addresses build a part of the control peripherals

e The peripheral addresses of the single modules may not
collide and thus not assigned twice

e The assigned peripheral address has to be used in the
user application to access data

4.10.5 Addressing the acyclic module
For the module of acyclic data exchange it applies:

¢ The peripheral address(es) must not conflict with the ones
of cyclic modules

e Because this module is a mixed type (input/output), the
addresses of input and outputs must also not conflict. This
is based upon the design of the Siemens communication
blocks (SFB52 and SFB53) for acyclic data exchange

e When accessing data access via an interface which is
standardised according to PNO AK 1131, an ID will be
requested first which consists of the lower one of both
addresses. The address is the basis and the first part of
two information, that are required for acyclic data exchange

e The second information is the datagram number that
shall be read or written. The standard here speaks of a
so-called INDEX

4.11 Diagnosis

4.11.1 Standard diagnosis

The standard diagnosis is a telegram of 6 bytes. The tele-
gram is exchanged during the initialisation of the IF-PB1
between the interface and the master, unnoticed by the user.
But it can be interpreted by an adequate engineering tool.
In STEP7 it is done with ,Target system -> Show present
participants®and can be dis-played by selecting the particular
field bus device with ,Target system-> Diagnosis/Setup ->
Component condition® (see fig. below). The diagnosis tele-
gram is furthermore a part of the permanent data exchange
that happens in case of an error where the IF-PB1 will send
additional information over the field bus. See figure 5 below.

For the IF-PB1 the diagnosis telegram will look like this during
normal operation: 0x80 | 0xOC | 0x00 | 0x02 | Ox0A | 0x00

i) Aa=a
Path. |Accassih\e NodestPROFIBUS = 1 [passive]
Status: 0K

General DP Slave Diagnostics

Master Address: 2 Manufacturer's 1D 16# AD0D

Hex. Farmat

Standard Diagnostics of the Slave:

DF slave diagnostics:
0000 : 80 0C 0002 40 00

Channel-Specific Diagnastics

Slat Chaninel Enar

Help an selected diagnostic row:

Claze Update

Figure 5: Standard diagnosis

Close

Frint... Help | ]

4.11.2 DP-V1 alarm management (extended diagnosis)

In excess of the standard diagnosis, as specified in the
communication mode DPVO, the user can receive extended
diagnosis information from the IF-PB1.

In communication mode DPV1 the so-called device based
diagnosis is build from alarm blocks and/or condi-tion reports.
To activate this syntax the bit DPV1_Enable in the parameter
telegram has to be set to 1.

The IF-PB1 makes use of the condition report. It is defined
in the IEC61158 as follows:

Byte | Bit
0 Station does not exist (set by master)
1 Slave is not ready for data exchange
2 Configuration data not concurring
3 Slave has extended diagnosis data
1 4 Requested function not supported by slave
5 Invalid response from slave (set by master)
6 Wrong parameterisation
7 Slave is already parameterised by a different
master (set by master)
0 Slave has to be parameterised again
1 Static diagnosis
2 Set to "1"
2 3 Watchdog active
4 Received Freeze command
5 Received Sync command
6 Reserved
7 Slave is deactivated (set by master)
Diagnosis overflow - Slave has more diagno-
3 7 o : ,
sis information than fits the telegram
4 0.7 Master address after parameterisation (OxFF
""" |without parameterisation)
5 0...7 |Ident number high-byte
6 0...7 |ldent number low-byte
Header:
- The header shows the block length of the
7 extended diagnosis, including the header byte
- For this module this value is 0x05 (bytes
7...11 = 5 bytes)
Status_Type: The value is fixed to ,,0x81“ with
8 following bit significance:
- Bit 7 = 1: ,Condition”
- Bit 0 = 1: ,Condition report*
9 Slot_Number: Value is ,0x00“
Specifier
- A new error will be marked in the specifier
with ,0x00“ (Condition coming)
10 - Aremoved error will be marked in the speci-
fier with ,0x02“ (Condition leaving)
- If no error is reported, the specifier value will
be ,0x00"
1 User. byte: _
Detailly explained below

Continued on next page...
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The extended diagnosis for an IF-PB1 will result like this,
according to the table above:

0x05 | 0x81 | 0x00 | 0x00 | 0x??

The last byte defines the actual error information in form

of a code, which either represents a communication error

(see table in 3.7.2 on page Seite 32) or a device error (see

table in 3.9).

5 AEE)
Pfad: \Eneichbare Teilnehmer\PROFIBUS = 3 [passiv]

Status: #7e Fehler
tllgemein  DP-Slave Diagnose

Master-bdresse: Diagnose im Hexadezimalformat

B &

DP-Slave Diagnose:
0000: 88 0C 000232180581 000007

Standarddiagnose d
Sla he C

Kanalzpezifische Di

Steckplatz | Kal

Schieben |  Drucken.. | Hife

=
Schlighen | Aktualisieren| Drucken... | Hilfe:

Figure 6: Extended diagnosis (german screenshot)

Hife zur markierten
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