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C 6 Declaration of Conformity

For the following equipment :

Digital Power Meter

(Product Name/ Trade Name)
66203, 66204

(Model Designation)
CHROMA ATE INC.

(Manufacturer Name)
66 Huaya 1°' Road, Guishan, Taoyuan 33383, Taiwan

(Manufacturer Address)

Is herewith confirmed to comply with the requirements set out in the Council Directive on the
Approximation of the Laws of the Member States relating to Electromagnetic Compatibility
(2014/30/EU) and Low Voltage Directive (2014/35/EU). For the evaluation regarding the
Directives, the following standards were applied :

EN 61326-1:2013

EN 55011:2009+A1:2010 Group | Class A, EN 61000-3-2:2006/A1:2009 and /A2:2009,

EN 61000-3-3:2008, IEC 61000-4-2 Edition 2.0 2008-12,

IEC 61000-4-3 Edition 3.2 2010-04, IEC 61000-4-4 Edition 3.0 2012-04,

IEC 61000-4-5 Edition 2.0 2005-11, IEC 61000-4-6 Edition 3.0 2008-10

IEC 61000-4-8 Edition 2.0 2009-09, IEC 61000-4-11 Edition 2.0 2004-03

EN 61010-1:2010 and EN 61010-2-030:2010

The equipment describe above is in conformity with Directive 2011/65/EU of the European
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous
substances in electrical and electronic equipment.

The following importer/manufacturer or authorized representative established within the EUT is
responsible for this declaration :

CHROMA ATE INC.

(Company Name)
66 Huaya 15! Road, Guishan, Taoyuan 33383, Taiwan

(Company Address)

Person responsible for this declaration:

Mr. Vincent Wu

(Name, Surname)
T&M BU Vice President

(Position/Title)

Taiwan 2017.02.21 L/ mont INin

(Place) (Date) (Legal Signature)
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Functions
Model 66203 66204
Channel 3 Channel 4 Channel
Measurement Vrms, Vpk+, Vpk-, VTHD, Irms, Ipk+, Ipk-, ATHD, Is, CFi, W, VA,
Parameters VAR, PF, F, Energy
Input
Measurement Ranges
Volateg
Measurement 15V/30V/60V/150V/300V/600V/Auto

The crest factor of all measurement ranges is 2.
Ranges (rms)

Internal current sensor
0.005A/0.02A/0.05A/0.2A/0.5A/2A/5A/20A/Auto when shunt range is

auto.
Current 0.005A/0.02A/0.05A/0.2A/Auto, when shunt range is low.
Measurement 0.5A/2A/5A/20A/Auto, when shunt range is high.
Ranges (rms) The crest factor of all measurement ranges is 4.

External current sensor
10mV/25mV/50mV/100mV/Auto
The crest factor of all measurement ranges is 4.

75mW/.../12KW, 48 ranges

Input Impedance

Power Measurement
Ranges

Voltage
Measurement Approx. 4MQ
Range

Current
Measurement
Ranges

External
Measurement Range

Approx. 500mQ (Low Shunt Range)
Approx. 20mQ  (High Shunt Range)

Approx. 100kQ

Bandwidth

Approx. 60kHz

Protection

Over Voltage Range When the measured value exceeds “Voltage RangexCF”

(OVR)

%vg%)urrent Range When the measured value exceeds “Current RangexCF”
OCP will occur when the following measured current conditions are
exceeded.

Over Current 1. 1.1A rms for low shunt range

Protection (OCP) 2.  23A rms or 80A peak for high shunt range
3. Burnt out of the 25A fast acting fuse (the current measurement
loop will become open circuit)
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Accuracy
Requirements
1. Temperature: 23°C+5°C
2. Humidity: 80%RH.
3. Input waveform: Sine wave
4. Power factor: 1.
5. Warm-up time: = 30 minutes.
6. Connect the power cord to a three-prong power outlet with proper grounding.
Voltage / Harmonics Specifications
DC, 10Hz-1kHz | 1kHz-10kHz Temperature Coefficient
% reading + % range (ppm of reading + ppm of range) /°C
0.1+0.08 (0.1+0.05*kHz)+0.08 120+150
Note: 1 1. The temperature coefficient accuracy is used for the situation when the

ambient is beyond the accuracy-permitted temperature. This accuracy should
be added into the voltage accuracy written above.
1 2. The permitted frequency of voltage harmonics is up to 6 kHz.

Current /| Harmonics Specifications
DC, 10Hz-1kHz | 1kHz-10kHz Temperature Coefficient
% reading + % range (ppm of reading + % of range) /°C
0.1+0.1 (0.1+0.05*kHz)+0.1 120+0.05

Note: 1 1. When measuring current, the voltage of 1/10 larger than the voltage range has
to be inputted for frequency generation, voltage calculation and current
measurement.

2. The temperature coefficient accuracy is used for the situation when the ambient

is beyond the accuracy-permitted temperature. This accuracy should be added

into the voltage accuracy and the current accuracy written above.

The power meter should be in a thermally stable environment with power

turned-on for at least 30 minutes before performing auto-calibration (Cali).

The permitted frequency of current harmonics is up to 6 kHz.

w

B

Specifications of the External Current Sensor input
DC, 10Hz-1kHz | 1kHz-10kHz Temperature Coefficient
% reading + % range (ppm of reading + % of range) /°C
0.1+0.1 (0.1+0.05*kHz)+0.1 120+0.05

Note: 1 Add DC values 50uV to accuracies for the external current sensor range.

Active Power Specifications

DC | 47Hz-63Hz | 10Hz-1kHz | 1kHz-10kHz
% reading+% range
0.1+0.1 | 0.1+0.1 | 0.1+0.18 | (0.1+0.1*kHz)+0.18

Note: 1 1. The temperature coefficient is same as the temperature coefficient for voltage
and current.
2. Influence of power factor: Add the power reading X (0.0015/PF*Hz)% when

0<PF<1
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Power Factor Specifications

Range Range: 0.0000-1.0000
Accuracy 0.001+(15ppm/PF)*Hz
Frequency Measurement
Range 10Hz~10kHz
Accuracy 1(0.06% of reading value)
Frequency Source voltage source

Effective Input Range
Voltage 10% — 100% for range
Current 10% — 100% for range

Note: E The effective input range is 1% -100% for range under the pure DC input signal
1 test.

2.2 RRHR

Display Resolution 5 Digits
Display Update Rate 0.25sec/0.5sec/1sec/2sec
Power Supply 90V-264V, 50Hz/60Hz, 65VA
Interface Optional (GPIB+USB or CAN bus+USB)
Operating Temperature 0°C -40°C
Storage Temperature -40°C - 85°C
Safety & EMC CE (include EMC & LVD)
Dimension (WxHxD) 210 x 1_32 X 41_9 mm /8.27 x 5.20 x 16.50 inch
(excluding projections)
. 8.5 kg /18.72 Ibs (Model 66204
Weight 7.8 kg /17.18 Ibs EModeI 66203;
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| BEASRERASHAL - A RIRABATR 20Arms -

et R &2 $HEE ] /) = 30kg-cm o

B 3.5mm )RR ERTF A AR TFE L BEEZ
% - BRERFAERGE AR =20kg HEE °

AR ERFEER@EA © BiniEE |- AJRsfaRK@EmA
ZEE 100mV rms o

TBIRER R @ SBKIEEE SRRV A EEREEE E]
ARSI A TR o
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4. BELE
41 RISATER

(1) ET%%}J?HU AR R INEIRE RV ASE - RS EJTJE EREREE OFF o
(2) & nbﬁﬁ'f%ﬁﬁZT%Bﬁ%%% VER  REBIMERARRSIR 1.5 e u—Fi e

| BRI AT - ARSI A TR - LSBERE Y R -

42 RFERRTE
4.21 BEFMABARE

4-1 1B RREBURANEEER

1. TREMERGERF 2%  FRHZT SETUP|#2EE TRIG/ENTER |3 - A RHIEE © 8
12 Info.14 » 5—EEEEE R & Main Frame §UE]BEER BT ARAN - SR1L FHEIRE [T
## - #&inf channel 1~channel 4 gYE)RSEAEIIARAS ©

2. FESRBERAS - AR SETUP R ZE RS ERERMRH2YST 2B R—X
SETUP jspm= 8 RIEm -
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4-2 tERRREBIUMRARIZF

4.2.2 GPIB @flsrmEfit - BMRBENARERTE

4-2

4-3 BIAUE - B E B ERERRESH

STRBIS B RIS ERF 21 - FFHE T SETUP 3262 TRIG/ENTER i - s A RiEEEIE
Conf. » # T TRIG/ENTER [f#33 -

$ Conf 328 rhigesE Addr. - it BFIA[ - [Js% GPIB @ ftt - #% T TRIGIENTER i
FEsR2 1% 0 [EZF Conf BB EEHMBHIT

54 Conf ;385 Fhss2i® Brigh. » 3t B FIF « [sBsA T RE R85 ¥ high, middle, 5% 2 low » 37
T TRIG/IENTER 232 # » 1% Conf jE BB BT -

%4 Conf.32 8 rhis8#2 Sound - ¥t BFIFR]] - RR iR F RS 2 RRE 2R @ T
[TRIG/ENTER 2233 -

1% SETUP 2 A Z RSB SEH M RH 2T » B2 Fi%— % SETUP 2EZ 8%
E °
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4-4 RAIE - BTRERESREERERF

4.2.3 CAN Bus &7

B 4-5 CANBus 2By TEEER

1. & 66204 B RE1E Iﬂﬁ#};zl_k ISETUP| #1 TRIG/ENTER A ZifEE - 5242 Conf.

6 - 1208 TRIGIENTER 733 -
LN
CLE

>0-

2. 7% Conf.EHMEH * 2 [1] - m 512Z CAN bus » 1%/ ﬁ o¢

¥} MODE - BAUD + PADDING -~ CYCLE TIME « CAN ID + MASK - PI'ID #1 CY
ID S22 BEETTERTE °

3. %#%E@’M%E&Izé}ﬁ 1%/ TRIG/ENTER| A[¥ A 2 HEITEREIEIEN » BOIRE
TRIG/IENTER Tf7753 % (B EE) F — B F M2 -

4. ;&“E;?ﬁlz?ﬁ’uziﬁ”“a‘%%:‘: Apply BE 2R [T BT Yes i
@%xmﬁi SRR RE TR o

5. iz SETUP| M55 MEE » T HMA TR E URE 1% B30I EmH o
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4-6 CAN Bus 2HEERZF

1. 405 MODE %% /A 11 bit - CYCLE ID ~ SCPI » MASK #1 ID H9E%%E
&l Fg 0X00000000 Z 0X00000780 -
2. EERESTAR 0 WIREA APPLY EEREEE YES FI5TREE

4.2.4 REFEEERFFFRTUY

4-7 EREFEEREFIRAMFIREESER

F ZBE TR KA BRI AERT E S B I 2 R IFRR N B RE N RFEHETS - BT HEE
&R _ERVEF] - 66203/66204 121 10 HHELERIFETFEIREAL -
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1. STRBIERIREREZ 1% - FRHL T SETUP 5268 TRIG/IENTER 2 - AR EE 212

File » % [TRIG/ENTER [$#f#=3
2. FIFl - [sisese store B2 recall » 2R #41% TRIG/ENTER R4 53 -
3. f5lAN1E recall T - AIi%i® D_FEF EI/EERMERTE - Bz SETUP iBEIZ &8 A8 -

B 4-8 tEEFEFREMPUNEERF

43 EFRARKES
431 BEFERAR

IWRFETRETEERMEE SHECSH)RBRNE—BERER "SR T 2% BRIRE
gNE 4-7 (a) ~ (b) Fi7R ©

Unit Under Unit Under
— em— — — Tgst — — TPst

| Power Meter /-\ -1

- | O

2O |+ &0

uuT

I \' drop

e e e ——— e e e
(a) (b)
4-9 INRFFIFIRERIRIE

4-7(a) RN TEREA LR BEBREAES SN LT RFAEEMBERE

>
Power Meter
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AR/ BT UUT o

4-7(b) B  EEERNLEE  EEABAES SN L EERORER  BaEARNT
AEITNER UUT -

4.3.2 HEBRBBVRAR

fEF 66204 THRFARBIRERANER - BRBIFERTRERL=HE R - LT HREEE

ELZ TR o
ACiiREs
1. JRRE 66204 Q8% EE — XAl 2 ZHERRRAVERIEIS  BIRRIVAI LU 3P3W (R D45 8%

4-6

i) VA RAFHRIF)EE 3PAW(Z RAF#0E) 54 3P3W $&ig&sl - BIRIVRE 66204
BEEE (A5 AR RREC IR K » T E - SRR ERRFHNA RS RE
4.6.2 ; EREXNFHNTFEZHEEEO0 -

Primary side (input) Secondary side (output)
Wl(channel 1)
Wa(channel 4) I]I;\:i:‘:ir W2(channel 2) P(gg:;r
Wiring Mode - Wiring Mode -
single phase, two wire three phase, three wire

4-10 HEREIBIER AR RFECEARE

output power . Wi Wa
input power W,

Efficiency =

HETT 66204 FEAIARERAVEC IR
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4-11  66203/66204 IR FHEFRIBINEFARE T EE

a. FEmEs A (B AR ERR

4-12  66203/66204 IHZR K EFMARXF AR AV A IR BCHR

b.  ERfER— KR (e ) AR

4-13  66203/66204 ThR xR EFIRARRERAIHLAVE H ik BoiR
AIBLIREBKRERRIRU BRI - FREHR - B IR AERRIIR

= FL
PRIERG o
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fE 66204 WERERAEE OFF (UER @ HSTBRIRIEA 66204 (UBIRIGE - BIRRAIA
— iR AR A BRI - 1R 66204 R ERFRIS SRR - BTREH S IKFFTERK
AE - REBREABAE@ -

4. FF VRANGE# - $WiEEEEEEHENEREIETER -

B 4-14 BEENEIHERRF
5. FIF | RANGE i# - ¥ 5@a eigdMe S mrsanEsT 28 o

4-15 TBHEIMEUETRRE
6. TEFERFTERCIEGE TR  BEREE 2% BRSNS A EE -
7. 4566204 MOISISEREYTE S 3P3W o

4-16 IESIERAEE

BrENE

4-8
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1. BETRERSE— G AR ERIE: 2 dsiplay 1~display 4 69 [FUNCJ2 - SRl R4
AIZBIETIBRIES V, A W, PF ; 12 dsiplay 1~display 4 ) CH-SEL]g# - 250185538
BT 4 ¢

4-17  BRIRERAYE ARG E

2. FESREEIRSE T {Rl(EHE{R) AR RIE: R dsiplay 1~display 4 f [FUNC [ - 4> Bil4s & 8
LY TIBRTEE V, A, W, PF ; 328 dsiplay 1~display 4 £ [CH-SEL]$ » m4%@iERTE
£ 1 8% 2 BERARIIGTR o BAUEKIR /R RIEY#EEs TN » B4R display 4 f) FUNC3 -
HE S RIREHETRIERIZESW, SVA, SVAR, SPFo

3. RAREEMRERRYRIER: #A Meas 3EE - 3% EFF IN8E > WaYTE a/b STEHR - BAHEE L
1% - $RIER display 2 9 [FUNC 52 - 18 RI2 835 TIEEEE EFF o

E A ERFIGTIREATINER » EHINRETEE » v 53 5l#% display 1, display 4, display 2 928
ZEIETEEEZE W, S W, EFF » 1§ display 1 BOSREEEE 4 -

4-18  ZURFTHEINRERVEER

i

44 EASBVEEAR

UMM FHERUE « T19(8 « &AE  RERE - 3K - BN TEEERRE 8 A2 B ET
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TR (AR

66203/66204 &Rl EVikE AR ERERE RN - BRERFTEEE 7 AC B DC sy > T AC
I ATRER R BRVET - Rt BXUEARERIERUE(true rms value) - S EEERIEHGE S
AYZH=R(delivered power)SA 1t & & 12 (G EIRAYTNZR (received power) » HRETEHEETE
BREAEFORIZA0 AC B DC i 4 B 19315 (active power, W )&% BRI {8 (true power
value) - MINREMERFFRRAREINRWRG o

R R BHE AT 19N (watts) BRiR £ TH & (volt-amps)AY LL A5 - IEEE 1459-2010 £ T
EEERNEERMEATMIENER  URENRNERER » HERRABEZETN 0~1 2BEZE
HEFHNEE > EENIR-1~1 2@ c iIRENXRZEBREMEHEEREMEAIRTE - EHEFRIR
HEINRZIEE W At > EBEWINRP)BIER  WXRREBAIE - EEMNERLEEE » IEREE
Bz BRMRRBEEMNRRINEERE - 66203/66204 HIIRFHMETEEEEE
KBERFTERESREAENR S - ERRRFERRIERHEERENR 2 BB ESHRPEARR
IH& R g (fundamental power factor) » LUK KM 2 SRR EHRAHRGE - ALLAEE
AT K E i (true power factor) o pE7b » AT LUEBER 2RITNEES EIE AR TR K £ (1 R 4 FB
{IF2THER A, displacemrnt power factor)Ed AT HEEIERYINZR K€ -

bR 7 BXUERYEA] - &5& DC ERITHEE @ IS E ARV < BEBEA MR E R TI9ET
8 - AILUEISF15{E(Mean value) - 1 DC R AYTHER A2 ER FI9{EEERTIERIFE -

EREEREAESANERSEEFBEIANEVH IE 3 /RE S FIRARKE - EifiAY crest
facot(CFi) it HE R R AXEEB BRI LA - IE5%KAY crest factor & 1.414 - BELEK
el BRI - CFi Ap 1.414 -

66203/66204 1R1% IEC BRI ERIER © STERS MR ERUET HRBMEERRERL
{EFFIRILLA] - ThERFE G/ BU SRR ETHER T RASRAEEE R - LATEIERZE
¥hxE] DSP 1T Eigig - BUSERRLIRB—RAEERIEXUE - EMmaErEH THD - &%
#HRE THD BRAIANR » F2REH1 4620

RO INEERN At E—ERESER FI9REB U2 TN - BRI LIREREER - FI96EE 8N
IhREEWEA N LR EA ST —BRIFEANAEE - FIHThERERTHEERIRER
FAMEFRE—BRERESEANEFEENXT  E€ TNt ERRA RS LA FIIINR - UE
FHEERR o FIFREB T IGTHRAER 2B ILENF - R E ZINRER] LIEAFILTT

SRR EAIZEREATRRIVIRER - SAREAEAREE R EANERRIRREAETE
ZFEE - MBAZIZERIER - TEEAEREAIEZ &S -

BRIRBRIRRES - BANSRBERIRIBAAIZERHERAY 10%LL E - SRR AMEFLLEHR
A 7 AR A BB TR - EXETTERLT LLEIRER Z BIRVIRIK 2R - 5 Bh I bR
AGRER_ERVEEER - (BRI ERREBHIERRVEES (A e EBURREAERIRE » EM
T AC BAIZHAERERE o

HHEAZH

Measurement parameter | Computing equation
True rms value

Vrms 1 T
1/?10 vi(t)dt

4-10
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rms

1/%.[; i%(t)dt

W 1 m .
= jo v(t)i(t)dt

VAR VA2 _W 2

VA Vrms X I rms

PF W
VA

Mean value

Vdc L
= jo v(t)dt

| 4 1 r.
= jo i(t)dt

Wdc Vdc X Idc

Peak value

Vo, The maximum sampling value of the positive half
wave of v(t) during two continuous cycles.

Vo Absolute value of the maximum sampling value of
the negative half wave of v(t) during two
continuous cycles.

o, The maximum sampling value of the positive half
wave of i(t) during two continuous cycles.

Lo Absolute value of the maximum value of the
negative half wave of i(t) during two continuous
cycles.

Crest Factor
CFi maximum of (I, 1,.)

rms

Integration

Energy (Wh or Joule)

leoT v(t) i(t) dt

T is a setting integration time by user.

Integration(W T .
gration(W) [[vyide
T is a setting integration time by user.
Frequency
F | Zero crossing detection

FYIER ) | MBAHISRASE  PF RAREEAES -

Harmonic £H[2 8
X E M EARRIERA)BEHIE (cycles) 2k

& 3% B8 AFEKAYEAIE (measurement window) - (RER

M ERIR(FFT)E LB & 85\ (rectangular type) B HHETTREIRAI DT - ERARSRER (sample
rate)EfEE BERIFRIEIIRRMAE - EROMRIRER 4096 3 -



BN ThREx 66203/66204 {HFHFM

R EAIEEREEAEMIES LU B RINRER B RIZ 8L

Measurement Method of Determination, Equation
Functions de 1 K
Total

"”ﬁL’L“iﬂri’r;“é’n“J" (when k=0) | (when k=1) | (when k=2 to max)
V(K) = V() +V, ()7 V=2V’
I _ Zmax |(k)

(k) = /1, ()% + 1 (k)
Active power P(dc)= Pl =V (k) I';l:) SAIOMNILY) Py * P(k)
POIW] or W(O[W] | Vr(0) - Ir(0) PGk = V() - 1K)+ cos p(K)

Voltage V()[V] V(dc)=Vr(0)

Current 1()[A] I(dc)=Ir(0)

Apparent power

S(k) =+/P(k)* +Q(k)* S=4P’+Q?

S(O[VA] or S(dc)=P(dc)
VA(IVA]

Reactive power max
Q()[var] or Q(e)=0 | QUK =V, (K)+ 1;(k) -V, I,(K) | Q=" Q(k)
VAR()[var]

p fact P(dc) P(k) P
ower r1actor —S(dC) —S(k) g
Phase ] o) = tan ' (203 p=tan” (2

Phase different
with respect to
V(1)
Vdeg()[']

Vdeg(k) = Phase different of V(k) with respect to V(1)

Phase different
with respect to

(1) Ideg(k) = Phase different of I(k) with respect to (1)

Ideg([]
Measuremept Functions during Method of Determination, Equation
Harmonic Measurement
Voltage harmonic distortion factor V (k) . 100
Vhdf()[%] V(D)
Current harmonic distortion factor (k) . 100
Ihdf()[%] 1(1)
Active power harmonic distortion factor P(k) . 100
Phdf()[%] P(1)
o ,/Z‘“‘“‘ V (k)?
Total harmonic distortion of voltage « 100
Vthd[%] or THDV V(1)
e EEDE 4.6.2 Meas 2HETE
Total harmonic distortion of current Zraxz I(k)?
Ithd[%] or THDI T - 100

4-12
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SIS TEE R 4.6.2 Meas REELT

Total harmonic distortion of power
Pthd[%]

e PO
P(1)

100

i

=

% W

\

2 RABH

1. 28K r K 2RIRKREERBEE « FEERELR o
2. ZEV(K) ~ Vr(k) ~ Vi(k) ~ I(k) ~ Ir(k) R j(K) & RBRUE

I EAITNEEHT RPN =HERRMINNEXRENETRNEEZER - 85 1P3W, 3P3W, 3V3A,
3P4W - [EIEFHE(M T TYPE1, TYPE2, TYP3 =f&EE A% » LIERETRAN=MEIHEERE
% ' H &7 |IEEE 1459-2010 ¥ EiE 11 IH R AV ET E E Z (Arithmetic apparent power Eil

Vector apparent power) o
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Computing equation of 3-phase active power, apparent power and reactive power

Wiring Single-phase, Three-phase, Three-phase, Three-phase,
system three-wire three-wire three-wire four-wire
1P3W (two wattmeter | (three voltage, | (three wattmeter
method) three current) method)
3P3W 3P3W(3V3A) 3P4w
P P+P, P+P,+P,
TYPE1
(ZS,,
Arithmetic \/_ \/_
I\-/ll_itlggdZ) $i+5, 73(81 +S,) 73(81 +3,+5S;) S| +35,+53,
(ZS,,
2 Arithmetic
Method)
TYPE3
(ESV ’ 2 2
Vector \/(ZP) +(ZQ)
Method)
TYPE1 Q +Q, Q +Q,+Q,
2Q| TYPE2 VJ(ES)” - (ZP)?
TYPE3 Q+0Q, Q+Q,+Q,
>PF E
PR
2PF, :Power factor of TYPE1 and TYPE2
2PF, :Power factor of TYPE1 and TYPE2
FYIER) (1. EEREREER - QVAR)ABE EETELEER - Q BIEE -
12, ZQFgEABE RATCMEE—MHQE-
'3 ESHERETEER - IPF, = SPF, M= ERHCR &R - IPF, > IPF,
L4 BHINREOMSE: , REHEORE.
15, BBMINEP)AER HEREAILE Eﬁ?ﬁ%%%ﬁlﬂ% INERAHAE -
16, T@R=MB=RERA AR T - A EAM EASHA(wo
' wattmeter method) & RIFEHZITNER - BIRREIHRETNRA A 2 A1EE
! FRHS T RA o
V7. BSHAEETEEE - (5 3V3A R - RILUES EEAVIEIR T I
' REATHRF A ERIE -
18 {ERFEA 348 4 RERRMT - £/ 3 K45 %(three wattmeter
! method)R] 28I 2| — MRV R & AV IR E T RETN R E ] -
19, BIRERRA 1.20 LIAT - ThHRRABHIFFRAKREREEEIVELEE R EIRER

4-14
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4.5 BAEMNET

BAREIAERE S BEMEMEFENMEN - BENE U BN SR RIS IB RSB BRI =S
RRIZRIEHSRIRIB(R(E) - EERBEENEETER  FEEURAIRERBSERERAIREX
EFEEELLETTEA -

BHEMEALZ T » 8 E—REUAVFIEME AT T —EREAEFEEHETERN - 21 TE - 8
AARHRIEEE @ S EFE LAY Up_Range_Limit» RRESREFERE E e —EREM 28 AM B
IRMBEEAY /YRR - FEE R —EREER] - SIS E 4T HE 21 Up_Range_Limit ¥R -
i+ Down_Range Limit - Up_Range_Limit B2 Down_Range Limit 2z EZEEE A T =8I
REEHAR - SV ESARTIRERIRFR - B SRR TERE R - SHERREEE @ SI2fEE
EA

RER BENEN - FEMEUERRERER T AL ERARERERSEMER - FRELRH
FEFE AR PR SRIRIBRO A/ A BEE A ERENL - T8 - EFERIREE/ | WIEART - &
R 2 AHETERE - B2 BEHSRIRIE S B8 (I fRHIRF - 6203/66204 & & H over range(OVR EiZ2
OCR)#VEE ' OVRE:Z OCREN B BRI EAIFPRIFH ARG 1R 51 - B A sE S EAE T IERE
LR » 66203/66204 FEiRfAtEAIE

Go to upper range

|

i

i

Go to lower range

4-19  fE{USEAER

Up_Range_Limit(peak value)

Down_Range_Limit(peak value)

7t 66203/66204 MEBTTHINRERE LT T » REATEREKFE TR £ 0.5 AFEESE
SEIRIBIFIERR I REIREES - 4 &3 OCR g OVR g OCP Z&:1 8 - EHSRFE S INAE
BAR - E(REN B RER > BEETSHEN -

iR 27T AUTO range 8§ Manual range » (¢ —{EERIRE] R —E{EN > A& STEE—LEASR]

ERAEARBRIENSETE  MEPHNTESSRENERNER - DSP (ZIEERAIE
- HRefER 214 DSP ERIGTE o
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451 BEEMRTE

B 4-20 EEREATEEHE

66203/66204 TR AIKEL IR 6 @RI - 5 5IA 600V/300V/150V/60V/30V/15V rms » SE
FENAY crest factor(CF) & 2 » [Att EERIZ{E n] 2 AIRVEEE & + (range X CF) ©

{EARFENE (2R 1E1E 600V BENENIRS - aNREA BRIEEREZIENR 2 15 - BIFE R
EHRNAERENEENE (OverVoltage Range - OVR) » ifi H 35 1218 "2 - B iRIEZER
Bunr SRR - e EEEEENEETER  AEREVELENESEENER -

LN AR tE (SRR (E D B

1. #%T VRANGE# - #—{EZIHENEBETREHBIEET EaTERIECIRE - BiEieRE
&4 RIBETR channel 1~channel 4 -

2. HE—ERETRET - channel 1 #fzEN /S &P - FIAM - IR voltage range » SEEHE
fir2 #43% T TRIG/ENTER [$2f25374 - 25 —fEIRE MY channel 2 &5 S &I -

3. *uﬁm @@ﬁw—@zﬁ@m %12 voltage range » EXEAE 12 141 T [TRIG/ENTER [ife

2018 B={EiREAY channel 3 fEEHE &R -

4. %Uﬁﬁl Iﬁgﬁé*:ﬂagamm £i2 voltage range » #% T [TRIGIENTER [§EfE5314 & S VI{E
TRERY channel 4 fE(EHE 2RI o

5. FIAM - A IUERERE 2 voltage range » 32 T TRIG/ENTER 25374 + SA%4[E]
BE—ERE -

6. S=ERREETER BT mﬁﬂjkﬁff’ﬁo

7. ERUHEENEMEERTREAN channel » TTLUISERRE TRIG/IENTER A F— @i
HIEATE 5 Tméﬂ&?*ﬁﬂﬁﬁﬂ’] [FUNC B 5 8 8RR e 58 RS o
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4-22 BEIEUETERF

i 1. FER{EA—E channel {EEEE(IEEE AT E - AUTO Je /B B TR ES
' Zo#iE2 0 1EFTE channel BB EARE(IIE S AUTO - AUTO 3555
P BAERS-

12, REEFEIENES - EREBEMENE - TEBEER V RANGE |15 & B 4%
D IR BRE—R - L — AR -
:

1

1

1

1

1

A

3. WHEBRMMSERE VRANGE|:=E BRI BRI -

AR EAIEERE 600V rms - # AR BAIAVE(ER 1200V - BEAX A S5
ARERER{AR 600Vde - EHiBE A SRV EREASE - AT RESEE: -

452 BREMETE

4-23 BB EER
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66203/66204 T BliEtt 184t 8 {E (T - ﬁ,ﬂjujé_:, 20A/5A/2A/0.5A/0.2A/ 0.05A/0.02A/0.005A
rms » F{ERENIAY crest factor(CF)A& 4 » (AL E jRI&{E v] £8IAYEEE & + (range X CF) o

{EH %Ej]#“u‘jzmi 2{E1x 20A(high shunt range)a} & 0.2A(Low shunt range)sd B &itE {5785 » 40
R AN BRI ERAZIEMA 4 12 BIBE RS SR NAE REMZE SN E(Over Current Range
OCR) - iﬂfﬁ‘r}‘*ﬁ RN o =E.nﬂaﬁiﬁmaﬁﬁélﬁ“‘uﬂﬁ_JE/EIEEIEIZW B e SRR EE R
T8 BEREMNESNETAENERE

4-24 HETAELENE

& shunt $8471E auto  high ¥ » ERAEN T a1 FEMELIE 2 HEMERL - MABREN
{Ei8i@ 23A rms » AR E RN AER{FEZ 45N B (Over Current Protection » OCP) » mﬁﬂé’r‘f
"IN R o Rkt - & shunt $E{Z1E low B > B A EREXMERE 0.92A rms » FERERE
BERFEZEHE LEE,/)IL{%HXIET_W_LB;{TEIUA Al - LURESARER - FASHESE JE-‘.EE,/}IL
REFFEHBERR4 » 32T TRIG/IENTER #5052 85:050 8.  IREE ' & RITHAE -

4-25 BERFRENE
LN ARt (SRR P B

1. $%F | RANGE | & % —{AZISIEERTRE S BI5ET B et SR aRes - BEieRE
& 4 RI|BE7R channel 1~channel 4 -

2. RAE—{EFETE®  channel 1 F4{ER S &R - AN - U812 current range ST
172 #3%F TRIGIENTER[$8FER1 » S ERE aﬁ channel 2 #4{u s S &R o

3. FUAM - Us@HE - EEE RS iEIE current range  SETERENIZ %1% T [TRIG/ENTER e
1% BE={ETRERY channel 3 fEFH E SR -

4. FIFEM - (Usrt 5= ERERE HiZE current range - 3T TRIGIENTER S #2537 » S 0U(H
TR & AY channel 4 $EAEH BRI -

5. FIEM - BB EERE PRI current range ¢ 32 F [TRIG/ENTER [$#7E:31% & X% E
BE—ERE -

6. S=REEET% 0 1% T SETUP] mﬁgﬁmw“

7. EFTEHENIMEDTREMA channel s A]LLF &R TRIGEENTER$2EE - —EiEa
HIEETE Tméﬂ&?*ﬁﬂﬁﬁﬂ’] [FUNC [$2 31358 1275 25 35 TEREAYT o
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BIE7E

B 4-26 TRIEEERRF

% Shunt THEEERTE A Low 2 » ERIEMIRFHES 4 ERE (LRI LGEE - 735
/& 0.2A/0.05A/0.02A/0.005A rms » 2 Shunt THEEESE A High - EiHRFENL
FREIIER 4 EERI AT LIERE  535l& 20A/5A/2A/0.5A rms o

Shunt B AE A FRFFELE A Auto 23X » 8 [BERFEAIA &2 Auto ©
i@ shunt 5% 5% AUTO, High, or Low » REEA7H channel WE = E ]
FEAIRRE A AUTO - AUTO $ERIEMERESE - RZ %%Eﬁ {& channel
E"JEUIL*MLL Epﬂq:@] » AUTO *EH_T*%IEIIEZ:A*EES

BRIETEFEIENRS - BREEEMAE - EEIRE _H1 Vi)
1 E3B%E » BB —K  1F EEIN—EREAL -

T FE I RASRIHERE | RANGE |2 & B a0 2 8IHEI o

Ex A AI R AR A 20A rms - #ESAn] ERIAVE(EA 80A » (B KR fLatH
ARERERDR 20Ade > FRER ATV E AR @ 5 rIESEE

A
oo O
RA

BERRER  MEERIREFEEREUEER A  FREKFIZETZEE
Bk BRVEREFEAEE— T HESEERGRENER -
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4.5.3 External I8 F

4-27 External ¥E2{EXTERH

66203/66204 external 28R 12E 4 EfEAL 0 9B A 100mV/50mV/25mV/10mV rms » E1@
FEAI8Y CF A& 4 - FtbEERIZ{E r] £ 8IAVEEE] A range X CF -

R A B RIZEEBAZAEIRY 4 15 - R TSRERTEEREE &5/ (Over Current
Range * OCR) - iﬂiﬁé’*.‘:lj TRIERE o EaEﬂﬁl‘éiﬁmﬂn‘éélﬁ“‘uﬂﬁ_JE/EU (EZA @ IR EEEEE
REETER  BERMEUE SN S BEERR -

4-28 EERAELENE
LU R EmtE (R (E o B

1. $%F | RANGE |$ - % —{AZI5 IEFE R E 5 588 B 160 external FE{IHREE - BB
RIEth =4S B8~ channel 1~channel 4 -

2. WME—ERETREH » channel 1 #2451 2 =E91& » F ﬁﬁlﬂ M$§§ #£1Z external range ’ EEFE
fi12 112 T TRIGIENTER $BFE:37% » 55— {ETR /Y channel 2 F{7EH S &R o

3. FUAM - @i E — EEE RS iEIE external range  SEERE(LZ %32 T TRIG/IENTER] mﬂ;ﬁﬁ
1% BE={ETRER) channel 3 fEFH E SR -

4. FIEBM - s = ErE TR E 2B external range » 32 F [TRIGIENTER[$#FEER1 » S VU{E
TR & /Y channel 4 fEEH S &R o

5. F AN - U S INERERE 328 external range + 32 T TRIG/IENTER [s##:31% » SA#4 (0]
BE—ETRE o

6. SERiERE 0 35 F SETUP BBk %E -

7. EXACHEKEMEERTHEMAY channel » T LFHEIRE TRIGIENTER G F—EiEE
BISRTE 5 B EAIR TR FERY) FUNC SR aREIBTR 8 S8 RS ©
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4-29 External $E(\IZX T2

1. HxefEA—1{E channel By external ¥g{\E%7E & F&f » EimkEAY AUTO 35
REBTEWES « S 2 » EFA channel B9 external 2 RIXE (5% 7 A
AUTO » AUTO F57RIEA &S ©

2. External in F 2B /MNBRUAIZSAVEER EEE 5 - B ER 2RISR
5 AEBESAER AT REMS 2 EERREET °

3. IRMEEFEMEMIAY B EREMEN S  AEBIRE | RANGE 4 external
A L% BIREE—X - T 8 IN—@ERE( -

4. TIERRSESHEZE | RANGE =& B Rif SRR -

SEE 1 Extenal AT RUESEBIASESA » SRR RIS 100mV - 5%
| IRIBE B AGARE - FTHE S SRR BRERAEE -

4.6 RATHEERTE

&Y Limit ~ Meas £ DC ={AFIfgE @ AR LA T:
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4.6.1 Limit i#ISIhEE

4-30 Limit T)BEEY E EE
A& RIAS AR Limit THEEBARL > EE(RAIRSFE « RIRSHIEZ L TR - ETERBIRRIRE
HIE - HARZ2EE ST V- Vpk+  Vpk- |~ Ipk+ ~ Ipk-+ Is W+ PF « VA~ VAR« CFi~ VTHD »
ATHD  EERF & » BB RILIEEHP—IR > BRIFFEESIA
BREET AT

1. #2°T [SETUP g - #E#Z2 % Limit 3215 - AT Limit fB5RRES: - ZOREA Limit #E o

2. FIAQ - [BnE—EEREEE on > IR T TRIG/IENTER SB#ESD -
3. FEM- EnE - EmETRE PR T HIERR - A%IZ T TRIGIENTERERESD - HARY

EEME °

TIRREUEZ 2 —1 » FILUEIE all - 8% 3% F TRIG/IENTER $F257 o

5. FAN - EnE - EEREPRENR 2 - R%I% T TRIGEENTER iR -

6. FIEQ - UBHNE=EERETETLRE 58 FREFSE - REBIET
[TRIG/ENTER [¢2f#57

7. FIEN -~ U B IERE R E P T FIRE © BE FIRERISE—  REKRT
[TRIG/ENTER |53 -

8. B LML 4~7  BEHMAGEE « 2EE FTRE - ML EH 0 4% F SETUP |
BHH3ES » GOING HERIBHIBESS o

9. #F TRIGIENTER$2%% - BItARIFSETTSEBE GO/NG fofIs RS2+ GONG i
IR o
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4-31  Limit IhREEX EREF
EANEER FTFERELEAFAVHIENEER] - 20 FE T ©

Value

NG area:
Measured value > Upper limit value of setting
____________________ Upper limit value of setting

GO area :
Measured value < Upper limit value of setting

.
>

Time
4-32 GOING _L[R{ELE#:#E]

Value

GO area :
Measured value = Lower limit value of setting

———————————————————— Lower limit value of setting
NG area :
Measured value < Lower limit value of setting

=
>

Time
4-33 GO/NG T RR{ELEERZEI
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NG area:
Measured value > Upper limit value of setting

———————————————————— Upper limit value of setting

GO area:
Measured value < Upper limit value of setting
Measured value = Lower limit value of setting

____________________ Lower limit value of setting

NG area :
Measured value < Lower limit value of setting

=
>

Time

4-34 GO/NG _LpREATFRRIE LEEZER]

A FERAVAREE 7 BUALRTEIRAY PASS/FAIL $5/RIEER1R AR 1/O port /Y 4 #H PASS/FAIL fil{u
B - BIEMRAY PASS B FAIL $5/RIBRVENEARAE /& BB B E RIFE R &4 PASS » PASS 571
KBRS  EREM—ARERE FAIL > FAIL #/RIEHELSE < /O port /Y 4 #H PASS/FAIL f)
DRI FEEEE 1~8iE 4 RAGHER - B PASS B2 FAIL fY relay » ERZERTLIFIASH
ERVIERIE 23R PASS BiE FAIL AREE - 20T EIRVFER -

ARAFER R FAIL B - T am 2 RIERAVIETIEERZ 1/O port SMERVIERIEE I - FIRT - 4215
wn e o8 HIRIE AV S - B FAIL BIBESHRACIRIER - LUER AR o

ER—RRERR FAIL » 85— 48 TRIGENTER 2 £ SRR R - 5 NREAIRET T
— AR BRI —RABAERE PASS » 12 TRIGIENTER S EN#1T F—RACHIE -

4-35 GOING FhERtER BRI E

) Is (B)RER)H GO/NG - iNREMIEHEEEH - EfEsEXIER
#A E>Is > GO/NG -

2 B E 1. RIERZ22#(test parameters) $£ 16 I8 ' 5 V ~ Vpk+ Vpk-~ I~ Ipk+ ~ Ipk- ~
! Is-W+PF-VA-VAR:CFi~VTHD - ATHD EEAF -
12, S—EAH280 FRETRBFHRAMBI T - LRR{EETFRES
L OBRER-- - RORTERE ©
13, 66203/66204 55 =ELHFEF A TRIGENTERZHH - E(5E
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4.6.2 Meas BIEIHEE

66203/66204 ITHZE kA Meas LhEE:EE &5 Shunt, Meas, Integ, Filt, Disp, Hold, THD, Inrush,
Energy, CT, ExtenSH, HV, EFF, Formu, R.RESP & 15 IGFIHgE * A BIEHEBAN T ©

SHUNT

4-36 SHUNT EEmE
66203/66204 IR $EKIZMHFE internal shunt /E5E7EVE » 4 RlA 5mQ(High shunt) E
500mQ(Low shunt) » High shunt $&#¢ 20A/5A/2A/0.5A rms &AI#47 » Low shunt &
0.2A/0.05A/0.02A/0.005A rms o THEREXIEH T shunt HEREIZFEGI(AUTO) « KE7AE Mz (High)
BUN\ERE L (Low) E SIS EIE A H A RIE
A E AT

1. #2F SETUP |2 - ;£12ZF Meas $1F » B Meas BIEEL= » RNEA Meas. ;EH o

2. FURM - UestE—ERETE %18 SHUNT If4k - 4% T TRIG/ENTER 253
3. BREDHZH B [CHSELRIBAERFHBAIEE -

4. FFAH - [Usert s — EHERE 3EIE AUTO, High, or Low » 3% F [TRIG/ENTER |33 -
5. STRUEXTEM 3R T SETUPJREKH: S -
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4-37 Shunt 2¥ETFRRF
2 Eir E Shunt FEHREF - FRE/CER 300ms BFfE - SREREIIRAVERE - FHRIFAME
' {i & 7E 20A/5A/2A/0.5A rms (High shunt #81iz) @ 52

1 0.2A/0.05A/0.02A/0.005A rms (Low shunt #&1i7) » A] LGEZEE HY shunt 281
» DUEHEAZ RIS A0SR o

MEAS

B 4-38 WINDOW & RIThREEE E=Mm|

66203/66204 IhRixh B AERI Tt BiRMtmiETT % - H 5% Windo (window iif &%) 62
Avg (average ¥19;%) > MEZ BRIV ERER AEREEE T IRITR - RN T:

m Windo

SEAMEENE AT ETEENEHR - AEMAEEA(Moving Window method 1378
R  IRERMRENNE - B REETE -

TR AKATEX E RGBS © ST ERESEANEREERAFIRER - WIRFEER

RERFERE - FEEMMERNEAE - LETEHFTIHEAIE - 66203/66204 by
REFAILIEERRERFEEEE R 0.1 7-60 ¥ - HEXEMINTER 0.1 1 FEsRER 41 -
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Window Time

Moving Window
4-39 WINDOW £38|E TS

Mn=(Xn+X(n+1)+---+X(n+(m-2)+X(n+(m-1)))/m
Xn: 28 n {EEAHE

X(n+1): 2 nAEAEZRAVE—EZAIE
Xn+(m-2): 2 n AEAIEZ #BAVE(M-2)EEAE
Xn+(m-1): 2 n BEANEZBAVEM-1)EZAHE
Xn+m: 22 n EEAIEZBAYE m EEA1E

Mn: BERHRYFIIEANE

m: IRERREZ ARV ERIEHE

BYERESFNT:
1. 2T [SETUPi# - 5BI2ZF Meas ;1 » ILAF Meas (EREEE - FRRHEEA Meas. 388 o

2. FIEM - e —EETE TEIE Meas. » 16i% T TRIG/ENTER 253 -

3. FIAM - RS ERERE IEIE Windo » %1% T TRIGIENTER 253

4. FIERBRNE=ERTEPEERERERER) A%I2 T TRIG/IENTERSRIESR o
1% T SETUP 7% - BIR]EZERHEEE -
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B 4-40 WINDOW Ed AVG BRIThALs=ieE

s Avg
E AR E RN AR TR ERRHER - 7R A F1597%(Moving Average Method )15
SERRRGEE @ FITXBETENS - BAEEMRERE - AE5E window 123  Average
EIEIEF'EJIKE {IEIE#FEJE%ﬁiDHHE’J;/EME Ll@:.fﬁ&%ﬁﬂ’]ii’]g,ﬂlﬁﬁ o {#iF] average &
‘tii““”])iﬂ%’fdﬁ WERE BRI AVEENER - B hZasE S AR TN ERF
E » EFEER windown 183 © Avg SR EER 1, 2 4,8, 16, 32,78 {EA 1 °

MEAS IhgEERETI TN T

1. #2F SETUP i - ;#IZE Meas i#IH © LhBF Meas 1B5EE S © FRINEA Meas EE o

2. FIAL - nE—EEREHEIE Meas. » 13% F TRIG/IENTER[32F253 -
3. FIER - [sBnE —EERE PEIE Avg » /7212 T TRIG/ENTER 257 -
4. FIAR - e =EETE PEIETY N8 - A141% T TRIGIENTER iR - i1 F

SETUP 14 » BRI EZIE AT B -
| T3 Window B2 Average 13t » TR RIEE R T 19085 ER R

'K HERENET *Eﬂ SERREREE - BN AR AR BERE TS
| SRBREDTER
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INTEG

B 4-41 INTERGRATION Ifjgesk & H

66203/66204 IHZR XA LUERBEERTEE » MIIaH R EEE B EREAERITIER » DIk
FF'J_* Ea/m.ﬁ)fﬂfﬁo

EARDEAENR > BR - R - IRETREZH V(ER) « (FR) - WERINR)IERER
RPIEARRE - RENE N BAIE - E—REARRER « EREINREANE - ERIEZARK
2T EER  BrRENEAERESREFART - AIRRERER - BB EMHsEE

Btz BAVE(ET BRI - BBERIR T —ERDESEAETE -

EWREAFZEREIEN TETEAN - FRENNEANETERERIE RS - FEH
EXJ’KljJﬁgz,ﬁlJ R o RS SR S RAE (U B BPEEZRENS (Range Change Error) » le]l 4 41
AR » Rt - B E AR ER L ERASRIREA R AR - i_ FERENTEERIZRET > HEE
Eﬁasa,mg,ﬁur‘*u % Bt ] BRI ERAERARRAIREE {*'%%E/ﬁlﬁ‘“‘{jéﬁﬁﬁmu
TERIENTE MR TNRS Ib%ii‘éiibﬂ%ﬁEﬂ#ﬁfﬁ’cﬂiﬁﬁﬁiiﬁﬂiﬁ"Fnﬂal%ﬂ’w“u FERESEAERER -
Al RIE R e B ARE A& LR @ ThHERESENREGEERAERR TR HEQ
EEHHRANE - MEBETIRNER - BB SMRNBRSEEH EAREANR LR - THR
HERHEUEENERAS - I B BEBR T —RAETEE -

EtRE ARSI SR ERMEXNEAEREMRIEERE, - SAEREDETHMIRIER - REE
=EBRIAVEAREE ; At - BREEFER S SAEEMRIEAVERTIRE - T EEETES
B EAEREPRMELTE @ IEEERBINRERIEEARRE -

INTEG IfgEERE N T

1. $2F SETUP |2 - ;£12ZF Meas $1F » B Meas BIE2L= » RNEA Meas. ;EH o

2. FAH - sns—BEFEhEE IntEG » 3% T TRIGIENTER 27253 -
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3. FAl - sErE A RE RIS ON 5 OFF RE ZERENHEBRIEE » REET
TRIG/ENTER ##1%:3 -

4. FIAD - Usght S = ERENEBRTE PREREOEE - = EETRE R/ REHE
5 0~9999 ; BIUERTRE A EHEMMRT - RTHES 0~59 - BRI - HT

TRIG/ENTER %58 -

5. #%F SETUPEZIEAEEE -

4-42 BN INEEEERRF

- - Cc_
O

4-43 fE(EENIEIREE

1. EERSEERES - 3T TRIG/ENTER |84 8 IRxeE
T F— RATEAMENE0 5 A05kIZ T [TRIG/IENTER |85k » ThERék
BN IENEEEIEY 0 BENERERAE A EEE T —RiENE
B o

2. EZERFNEAREMEERERINEERTE - FREMRIEDTEERIR -
A REMRFLETETE
3. FEHRFRARAHENER > BIRIZAEERE - IHXRKAEFEHR Window BiZE

Average RUEZTEETTEAR o
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14, TESINEEL(INTEG)HAL B E(E)ME 2B IEY - R AR ETEN -

FILT

4-44 FILTER IhEEsk = &M@
66203/66204 ThR R A KB B LIEIKAZINEE - TEIKARIRE (cutoff frequency)#974 6 kHz - £

5 |EC 61000-3-2 BIFfIRHEZ R REK - BB KRBT - TS AEE « ERNEZ SR
HERTURER  BlaitliRCEIRAYLDIREER -

After filtering

—

445 SRR
ERERBANGE - ENEZAARS KBS EIATES - ORBAEE R - T8

RRMMASEIDRIBATRE  HIA1 BREAE 60Hz 19 100 AR BACHRAVSARE OkHz
SRR BAOSET - LTI (L85 SRR BT B - IR (LB 38 2 OF F RAERS

FRHRIRSERATE 60kH -

BAVERERE - FRERSNERRBIIRE - RILBIEKEREERR OFF AVARRE - BIEEKS
WELTE R ON ARRE @ BERERNBANENTEXZZIRE -

BNIRERET AR T  SHEEE R R E T D IR E:
1. 12T [SETUPKE - $#12% Meas i&1F » ItAF Meas IB5E2E - FonstE A Meas 328 o

2. FIAR - B —EERE PRI FiLt - WX F Enter/Trig $2FEET o
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3. FIAM - [l s = ARG hiEIE ON 8 OFF A% 2 BEENBATERE » SREIRT
[TRIG/ENTER igf&:7 - #2 T [SETUP i##% - BIR]EIZ| &A1 & -

4-46 FILTER 2HEEIRER

L 1R7R E BRERAVIAE EREE A/D BURIRRMAR - MAVRIAR X SieE B4R
' ERTciEt Kb SR SAER 45 Hz~65 Hz i B R 28 AVSRE Y 5 kHz~7
i kKHz ©

DISP

4-47 DISPLAY UPDATE RATE %2 H

66203/66204 ThZRixie it EAIER N EIMEERYAE  AILEERIEFEA 0.25, 0.5, 1.0, 2.0(&
fi: ) ¥IREER 0.5 % o BT AR SRCUEENIRAT » (RAILUBIRFETRE -

DISP IhgEExE /Nl T

1. #2F SETUP |2 - ;£12ZF Meas $1F » B Meas BIE2L= » RNEA Meas. ;EH o

2. FIAQ - BHE—EEERE EIE diSP » 1% T TRIG/IENTER ifes3 -
3. FIAMmmn s - EE RS RIS IR S/1% 12 T TRIG/ENTER 825312 F
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218 - AR EIZIEAEER -

4-48 DISPLAY UPDATE RATE 3% &2

HOLD

4-49 HOLD IhgessES=H
66203/66204 I RixiE M E RFEREEFINEE - KRB EH Stop Max Min =#EIfEER[{EH °
E.[QL*&%f’?‘E@%?E“@ﬁZTﬂE@% Vl Vpk+l Vpk_l Aa Apk+l Apk_1 Wl VA! VAR1 PF, F, CF', VTHD1
ATHD, EFF, Vdc, Idc, Pdc -
HOLD IfgeszE /a0 T

1. #2T SETUP i - #12ZF Meas $I8 - AT Meas [E5zR6S » RNEA Meas i EH -

2. FEH - [@nE—EETEHEE Hold - 164% T TRIG/IENTER §2FESD -
3. FiEN Uit — ERETRE 22 Stop Max- Min Erh—FfEIh8E » SAIE T
8 2 Max B2 Min > ERE = EETETATSAESNES/ MENLESEERE -
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i#E$Z Stop BF © RIFNFEREERSRE o FIERSEAIEEEEE N 0 F2~9999 ¥ - EXEREITE
1

=

4-50 HOLD IfgEEERRF

4. $%F[SETUP}E#% - EZI 2RI EME - # T HOLD |4 - BNE{E) HOLD Ik - HOLD $&5%
BB o

5. #5%12 STOP IjAE » 2T HOLD |14 » BE TR & RN EHSHREE - B ERRS - #2 SYSTEM
= $2 R A (E T —{ESBENA] - HOLD e RiBIan; o

6. HIEIE Max AL  RERIEEE A O BF - SREF STOP - HESRIEL T A 10 BF - 32 F [HOLD |3
1% 0 12 10 R8ER  EIRE —EPIEY B 2 A8 A(E » FEEE5E 10 B aH—RE
B R EAE AT IR A SRS E AR A » H% > BRERNEEIREE -
FIRGFHE S HATIRE - EEMIREEHREE - 32 SYSTEM EiErhAY/Efa— B3 EN A - HOLD
N G bR

7. Min B2 SR ERRSRIR - BAIS/IVE - S RIEA A NE Max 8L -

THD

4-51 THD EAITNREEX EE M|

66203/66204 TR ExRIHEE MK ER(THD)IRER AT HE SR KB BIEREA KB HER

tef5l > THD BIETERNEZRFSREE 4.4 - TIREFRFEHR AR T AR ARG BREES

EARAIAR - BUASRRRIER(DSP)t B HEVER - EEM /BB R E T HERNER
ASRAVENES » WASHVE 2 B #hk ] DSP HEATEII R - BUSEAR LK B —RERVEEIRAERL
{8 EMmETEH THD - THD 28185 - ANRRIEN BRI =R - IR =& 1% 6kHz Ll ERYFEIRIEER -

(K tE BT TR e R 2R TR SRRV RE ©
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66203/66204 Ij)R ik /AT FENIR & L BN B FEEEIRAYRL S © {E£REREZR VTHD 82 ATHD - {8
RILIFEFREREmIRIRIR B AR « BB M 52 DC plesd - B 30K ~ fE5& % (interharmonic)
£ DC e sE R BB IZHRIE/R E TR SRV EAIEAL - R LEERR ERANE A AT XUERIEAIE(
=R - BRI S B AN AL/ \AIBSHR - IRER AR R E AR ERRIE
FEISERAHAGERA D EELEEETIRE -

FREERFERIELE T » 66204 1241 7 RILI B 1TER ESEPEEAY Order 3218 - RAGKE(EE 100
B 5 EEERSEENE S 256 100 BEAY FULL 3815 - tt4) - 7REE{H Cycle & SMOOT If&E @ 235l
AAALZN T

m Cycle
X E BRI SERABHIE (cycles) 2Kk i & 2 A KAV E AT (measurement window) » |3
RE EEER(FFT) 2 LIAER B 23K (rectangular type ) ¥ B ¥ EITRE R AV M » BRI
RIEE 4096 & - &R ENzE K (fluctuating harmonic)iF » 5% 50Hz RYE IR RETEREY
EA 1058 60Hz WERRFMAIETE A 12 8 » BERI AL EEE A 1~20 - o] BIR0GERK
P& (order) 2 FEE BEEREIBMMA L @ FHEMERMIIN TR -

FA U AYERE (sample rate) 2 BERAY » FtFEE EARIARAVIEN » BARVERIE
FEEEF R - MY NENFSARNBXGEEEIE - @ 4-50 FivR @ ANREER)E
R MTRIEIS BEIREIE DB RBE - M 4096 RFBZERY FFT 247 -

(Xt 2R B RIRVRE R T = A RIRE -

Sample rate, window width, and upper limit of measured order
Fundamental Frequency | Sample Rate | Measuring Window Width [Upper Limit of the Measured Order
(Hz) (S/sec) (cycle) Filter on Filter off

10 to 60 100 100
60 t0 120 50 80
120 to 180 37 50
180 to 240 See the figure of 28 40
240 to 300 (fx4096) / cycle |the effective setting cycle 22 30
300 to 360 number 17 25
360 to 480 14 20
480 to 720 9 10

720 to 1200 5 5
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4-52 MHHERRAR Z AW E B

Smooth

Smooth IfjgER] % E A ON 82 OFF » EEXTE A ON fURHE - HE— X FFT ERE A
HE—FERE R BERUEHTT Smooth - Smooth IfjgE 2 EI B XAVIEIK SR » [HREFE R —FE
KBIENER ' IFEEEAIAE 1.5 & - ESHESNRENF - 12581 Smooth THEEFTH @ LUE
EERTRAFHERNE -

THD IfgEERE 73Nl T

1.

1% T SETUP i - 5#iZZX Meas 318  lbAF Meas [E5RE S © FRNEA Meas 3EE o

FIE -« [Rm S —ERETE 2 THD - 163% F TRIGIENTER 2FEST o

FIEM ~ [UsA s — EEER B hRIEMEE T2 28 FULL - Order ~ SMOOT & CYCLE » %
#41% T TRIG/ENTER s -

FIER - UBRE=EETEPFAELY 2~100 [ (Order) - ON/OFF(SMOOT) 5
1~20(CYCLE) » $X741% T TRIGIENTER g2 -

1% T SETUP 2 EIZI 28T £ -
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4-53 THD ERIThEEER ER2F

2 En E 1. F'aEESzF})EaE—JL,L}ﬁB%g}EIF%JEHELMFE’JT—TiBEﬁEﬁ fHlanERI5R=R 50 Hz £
! AR 50 FEARVEER » sREAYEEIRSAER A 2.5 kHz » A tb#Y 6 kHz RYIERK
: 2RSS HBRAY 6 kHz L,Ltéﬁin SR ERITERERYS SRR 7 ©
2. BEREREHEEEEFERRE - 66204 IhRZFI TRESEEE TR
E SR BIE TETNEE ©
13, 66204 IhE$xAY Cycle K Smooth IHEER B 1EENEEARA =1.20 248 -
INRUS

4-54 INRUSH CURRENT & AIThEEEX EEH

737 66203/66204 EAIERERBIGIT AT HEERETEH—ERESEA BUREIRARIHIE -
IHERERAVIE TSI A 2R B RACSH N R ERY scaling T - AL/ BV IR R BRI THUR - BY
BRAERERTERET REFIR RV MRAE - EVGEBERETHBEEEKBHIEK=REIE - BER
(EK=RINAE]R - B A SR EERERAVEAILERE -
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BREMERRA  SRFAMRE LNERNERESRRE  EREENEEETREY
66203/66204 HEE RERAHEN - FHEANREMEEE BEMEN - MIEHIR & X RER AN
& - Ktk - 66203/66204 #HITHERERERHBMET LT ERERNEL - ET‘ QEM*“{_L%*E#“‘
B - By FENME R @E(L - 66203/66204 &35 range change error(RCE)AYENE - 255
AHEAIEIE T 20A 1811 - BNETRST AR B EREENFEEAEL - LEESRENERE
AIREITRE o

EREREARR T A LUER BRI ZEMARIEEIEIS - BRI LI /MEREES - R INEEEEE IR AR EE
/w/EEE/nLE/EIJIjJﬁb@l | ﬁﬂ%;ﬁfﬁﬁ’]ﬁ%‘ﬁéﬁﬁ ’ Kﬁﬂﬂﬁﬁiﬁﬂﬂ@ﬁ%Faﬁ%ﬁiEEE/EUH%FaﬁEQE
ZEIREA o JMEBEEESEHRIIGL - FERE e A @ r EAlUELE D o SRS o

INRUS IjgesxE RN T

1. #2T SETUP i - #12ZF Meas $I8 - AT Meas [E5zR6S » RNEA Meas i EH -

2. FIEH - e —EERE TR inrUS » 3% T TRIG/IENTER[52FES3 -
3. S {ABETREEET delay - FIA[ -« BB = T B T HEERSR - RERIEEADE ms - &

#1% T TRIG/ENTER s -
4. B {EFETERIET time - FIF[ - UBNBE = EE TGS T 2 RIP5R - AFREIEADE ms
'fkfé&Tmﬁio

5. = {ERENE FEER level MBI BN S = MR TR T BRI [ B (5 Ampere:
#At4#2 T TRIGIENTER |2 - [ZI%— BTSN A TEE -
6. #T [SETUP f@@éui;auziﬁ .

it o

4-55 INRUSH CURRENT & RIThgEEL T2
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gEH:
BREREAERESBEEN T

(Trigger) Level: 1A
(Measurement) Delay: 0 ms
(Measurement) Time: 10 ms

WTENLUEY  EREeERERE 1A% RARALEREEE 0 - IhREFHIGEA
BREMRE 10ms > AIRAIZINSKXEREREL R TA

4-56 BRE e R

1. 66203/66204 IRFRIREVERIA 4 1S I ERAERERERER
RIE 4us A - FIEERSEARERARSE - BAERE RN R ez
(R B SERE - 8 50Hz BT SRAVIVERAA 5us - BB 60Hz
EOET SRR 4 us o

66203/66204 L& BIE = B2 HEEF A TRIG/ENTER [#53 -
E(88) « Is CERER)E GOING - E{ESIERF4% E > Is > GO/NG -
EBRERERERZ% » 66203/66204 ThE XS EEE S FSENE
A TEREREANEREBIRE channel SEENIREE IR o

A

w
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ENERG

4-57 ENERGY BRlIjgesEEH

66203/66204 13k ] LI 8 AI—ExBsE M FRRIMIRVEEE (Energy) - BEBRVEIBEH Joule B2
WHr 342 - EEBREt B2 X213 (active powen) B FERITES - RN I AEEIREREREY
= B ARSI - DSP 1251 ERERT S BB tIIRIE (U HRR A/D SR =Ra0EVERE R > MiERE
AMERYTZERE - RILLTEIRT trigger FIMRREBETEAVAR—%] - 66203/66204 S ERERE R E A
YERLEHIT - BRIFFILEA] - 7 ERRRE TR - FAYRYERR e 2 Bl SR iRgta i BRIKE U
VAR L BREF - 66203/66204 &3 HE LM EMFELLEAR - (BEERE AT RIRIBEE 2 AINE L
=S5 HHERA S MFLLER - TREEEREREF - BACtIREANE S 2 RHERITIAE
RESHESAEEETERR - REESE BRIaEIARREEINEEAVEEAREE -

ENERG IfgeaE 1T 40 T

1. #2°T SETUP i - #12ZF Meas $I8 - LLAF Meas [E5zR6 » RNEA Meas EH -

2. FIAM - nE—EEREBEIE ENERG - 1% T TRIGIENTER #2532 o

FIER - R EETEREER -\ EE - K412 T [TRIGIENTEREE -

4. FIEL - R e = ER S EERE PR TR - B ElERRE A\ - SETEE
B 0~9999 ; FAIUERE RS ADEMMENT - BHTEHES 0~59 - FEFERY - 1T
[TRIG/ENTER [¢2f#57

5. 32T [SETUPs#[EZ|&8IF=Em o

w
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4-58 ENERGY 8HIT)EEsEREF

6. MRIRBSBRTSME  HBS=EE RSB FUNCEE - B2 JIRBIETIFE o
7. 1% T TRIGIENTER | - IR ZEEIAMEBEE - BAFISTIFE S SREERE
A4 e RIE E B NBIME - WSSt B ERE TN RS o

FYiEn) 1. 66203/66204 ThEEA BB =2 MEER A TRIGENTER (g5
L B E(RER) - Is (EREM)E GONG - HEXIEFES E > Is >
' GOING o
12, TRATEINTEG)HARE EH(E)ME RBIIEY - ML TR -
CT

4-59 CT IjgesE &M

A AR SR KEMEEH66203/66204 ) R ik Vi K 2 HIEEERF - n]ZEiECurrent
Transducer(CT)ERTHZR SR AC & R - LA TEERIENTHERXAYCTINEE - I B ZF T CTHJconversion
ratio - {5]40: CT #&E7xconversion ratio 1000 » RATIOZEESFE &1000 » X ERIRSHIZ21£1.00~
9999.9 -
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CTRIZXAIERE R - — XAl B ERME - BERARERBART(+ |-) - ZXRAIERR
A66203/662049A3 8k shunt » fEshuntmmBERH BEREAE - BEEHRACETHRERIGE Al B FRAY
CT—XAIEREAE - CT XA R EHEIEZ B 2 THRFATBshunt{B SRR EAIR, At
ARERS — XA R EERERECTAVRIZZA

BoixiRal T E:

4-60 CT $ZARMEMRS 145 IHRAR

CTH R RIFEHBER, - —RMBEHICRA - WiRrgsenseBENSE - BEENEHIE
AEXTHF(EXT, 1) » (GBI EHRE A BIROCT— XA B R EAE -
HCTBREFRR T BERECT ratioz 4} » BREHER.BIE (R AMEXSHINAERBIRIERE - 3440
EXISHIJAERYTE - 2 RIEXSHE -

#153DC CT(current transducer)f9{EF - S55RIZE T /S AYcaution notes 2.

4-61  CT 2R MERN EXT B I-424%
CT IhReaEF AN T

1. #2F SETUP |2 - ;&£12ZF Meas $1F » tFF Meas BIEEL= » RNEA Meas. ;EH o

2. FIAL - BHNE—EmETETEE C.LIAE - #2 T TRIGIENTER ERESR o

3. FAM - [EAME - ERETEDEE on - T TRIGIENTER[RHES - CT I RIEHS » &
& CT INBEE i #BIRY -

4. FIEMH - [ser LI EEREHIH ratio » 37 T TRIG/ENTER [i2f#253

5. SERLEYTE 0 35T SETUPKRBLHE -
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B 4-62 CT IhgesrEz»

K&Ei@ CT EHIEREF - CT Ihee /BRI @ ERBIZETEHER
66203/66204 AZR shunt & CT — X{AIRYE & - shunt BYEFH{E DRI A 5m
Q(High shunt)Eﬁa 500mQ (Low shunt) shunt EFEA]REEE CT W HB &
BRI EBRE - FEREEALEIEE

R CT E’JZ'MEIJE%ZIE%T% ﬁ'ﬁé’lfﬁﬁﬁ 66203/66204 A& shunt E1ER
& » CT IhaEEE ExtSH IHeERIWAZE[RIRFRIEL » CT conversion ratio E34MEE
ERHEFWELE » LRS- CT Ed EXT/SH 157 RIEASHEL < ©

4. BHERRAIRER/)  EEEBRHNERIE  BREMERE  LUER(E
PR TE - LEEEE - BREBARERRIRE SRR

N —

w

1. E{FEH CT - EEE R Z XAFERE  RAeEERmA= X ARERR
BELSER  IERERLEER -

E{#EM DC CT B Z XAIRVEIRAEERE 1200V rms L _EAIFRBERRFS -
LUERFRER LR E - RRFER 2E DC CT i REE 8P - Z KAl
REE Rt FEEEESE 1200V rms o

>
I
Of

N

ExtSH

B 4-63 EXTERNAL IfjgEsRTEEmH
215 AR B KB 7B HI66203/66204 ) A0 B A B AIRHERS » A% Zexternal shuntEiIzK

SKIEECER o LAY » TEREIINEREZAWEXISHINEE » I B &t FEexternal shuntg)ERE{E @ E2ERY
fR&IZ1£0.0001m~99.999 - E{1AQ °
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FRIRVE R B EAJexternal shunt » fitexternal shuntERAkaYE B Es A EXT iR F(EXT, I-),
R ERSE N RFIRE R BFNCT— AIEREAE -

BoiiRal T E:

4-64 EXTERNAL IhHERERIZSE
ExtSH Igea e /3 VAN T

1. #2F SETUP |2 - ;£12ZF Meas $1F » tFF Meas BIE2A= » RNEA Meas. ;EH o

2. FIFM - B E—ERETIR S iEIE EXtSH IN8E » 32 F TRIG/ENTER 75T -

3. FAM - EnE - EETRIREEE on » #2 T TRIGIENTER #7257 » EXT/SH 38 RIGE,
= » Feox EXtSH INAEEASHEBIRY o

FIFRM ~ [Usmn S A iR R I ErA(E - 2 T TRIG/ENTER [2fs3 -

5. SeRiEREfE v 32 F SETUP BBk e -

B

4-65 ExtSH IfjfEaxEfEF

2 B E 1. 66203/66204 EXT imF A% AR & 100kQ - RIRES 2223 external
: shunt ROFREES - EMFTE A LAVEMRSE © FBFZE(ERLINEE -
2. B ExtSH IfREMERBIRIE - TRAEMIAVSEIENG S U Ep EXT AEAL - F¥HI4E
' (UEX EEDRIEALEIESE o
E 3. HVERRAIKEBER/] - BVEKERBWEARR - BREBMERE & LURR(E
1

SR TR - REHEE - EER B ERRIREE RS o
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1. EXT @AGTFRYA St AEAEE 100mV rms o
2. EXT @ Avm F AR AR AR L ETaYE R =4 600V -

4-66 HV IfgEEXEEE

66203/66204 I)RixRIER A BEEAISE A 600V rms(CF=2) - FEAIEBRSHEREE > 7]
FEEAL 4 A662012 (1200V HV Measurement Kit)gy A662023 (1800 V HV Measurement Kit)

ERTHRRIEACE A - HV Measurement Kit RliG RIS EIIRS 2] 1200V 8} 1800V - {BSAZRAYE
FEiEfR#EZ| DC Ed 47Hz~63Hz - 66203/66204 HV IhE(Ei2AC {4 A662012 B A662023 -

TARFER ARV - BEA A662012 RIFERELARBEE 2 Rk E% F ; AR A662023 RYFE R ELAR
1BEEZ R A662023 {ERFf -

FYIE5R | 1 AB62023 (1800 V HV Measurement Kit) i F A THER s 8TERRA = 1.21 o

HV Measurement Kit FEF 52 PV inverter R S| ECEHAEREB T
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4-67 HV Measurement Kit FE 1% E
HV TheesE Va0 T
EFIREARA <1.21 B
1. $%T [SETUP# - S2/2Z Meas 52IE » HFS Meas [B3E2ES » FREA Meas &8 o

2. FIAL - BHNE—EETHEEIE HY I8 - #2F TRIG/IENTER[$EFESR o

3. FAN- s —EmERREEE on » 2T TRIGIENTER BHESR » HV 5T IEEL »
FR HV THAEEASHERIEY o

4. SERRERTEH 0 32T SETUPBBLHRE -

4-68 HV INREEREFEE (BIBERRA < 1.21)
SHERERRA =1.21 B

1. #2°T SETUP i - #12ZF Meas $I8 - LLAF Meas [E5zRES » RNEA Meas i EH -

2. FIAL - BHNE—ERETHE EIE HY I8 - #2 T TRIG/IENTER [$#/E:R o

3. FUEM - A — ERERTRE H52iE OFF/A-012/A-023 » 3% T TRIG/ENTER [$BF2:% » HV
HETIE RS » R HV IR IS4RIRY o

4. SERERTETS 0 2T SETUP S2pkH e o
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Of

EFF

66203/662041Z {tEFFIjgE st E BREE IR 2R B BIR A AERRAVRIER

F
B RFEEEEEEENT KR TERBKEABEZIALEBS

N

w

N —~

—

BIE7E

B 4-69 HV IfjReEEr2/F(BNEERA =1.21)

HV measurement kit & HiRRVREE » B @ RGFAS S LR 2 RIA0EE © §
TEREBEFE o
# £ HV measurement kit 2 1% - B ABRII =L EEEBFREEE -
B ABEINAYA 8MQ o
BRBEFEAEE  EERBENERETSR] - 7 RESAZIRE -

p=111]
puil

HV Measurement Kit f9&a A4 > S5{EF 2.4kV LU EFBI&FIRAVEEAS o
HV Measurement Kit )i tHERE A BR B2 S B8 - SB7EBFTRMESS @ BLE
HEdg A G HEM > BRISEEBENER -

4-70 EFFICIENCY 2AIThgEss = HE

= FABEL 2 B/ARYET
B

EFF Ihegex €730l T

1. #2F SETUP |2 - ;&£12ZF Meas $1F » hFF Meas BIEEL= » RNEA Meas. ;EH o
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2. A [Useh s —ERENIR & iR EFF IHEE - 2 TRIG/ENTER3HEED -
3. FAMN st s — ERERIRE -PisE alb Bl bla MFT HAER 32 F TRIG/ENTER2FEE -
4. SERIERTE?S o 2T [SETUP k%
5. 1t display 2 E15; + 1B FUNC Hig e RIBHNIRE] EFF BB TEIS SR -
4-71 EFFICIENCY ERITheEsR T2
A & B Definition of EFF Function of 66204
WIRE MODE CH1 CH2 CH3 CH4
1P2W A B
1P3W A B
3P3W A B
3V3A A B
3P4W A B
A & B Definition of EFF Function of 66203
WIRE MODE CH1 CH2 CH3
1P2W A B
1P3W A B
3P3W A B
Formu

4-72 Formu £AITNEEEXES M
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66204 ¥ N RN =HEBER AR EHETREFIEGFERX G5 1P3W, 3P3W, 3V3A, 3P4W
FIRHEM T TYPE1, TYPE2, TYPE3=FERIE A7) » UMERET RN =ZAHINZXERTESE - tt=
B8 AR R fEFormulBERERTE @ AR FERREE4.4 -

FIEn | | Formu MAERGTERTEERRA = 1.20 1 X8 -
Formu IhgEEEE AN F:

1. #2°T SETUP i - ##2ZF Meas $I8 - LLAF Meas [E5zRES » RNEA Meas i EH -

2. FIF - [ s —ERERIR & FhiRIE Formu IhAE - #2 T TRIG/ENTER g3 -

3. FURl - Useht s —ERE RIS HiiE TYPET  TYPE2 82 TYPE3 » #£F
SRHEER o

4. FEREEEH - # T SETUP @Bk -

4-73 FormuBRITHEEER EREF

R.RESP

4-74 R.RESP BAITJREEEEE

4-49



BN ThREx 66203/66204 {HFHFM

fEEAY R FERSEF FAST response E2 SLOW response RIFEIETS & 43 AlIERAAZNT:

m FAST response &3
RERF A A (FIRBRIEARGBER) A EE R E T SEFEME M - BIBFHE o

m SLOW response &3
windo E¥ERFE AV EERE TS HEFEMEM - RIBFHE o

1. RRESP EEREERERRFE -

2. BEIZERELEMREZ ERERBOANERET > MREAER - &£
= R.RESP AJ£%A SLOW o

R.RESP I R BEER8ARA =1.20 A 3Z4E -

R.RESP IfjgEaxE VAN T

w

1. #2°T SETUP i - ##2ZF Meas $I8 - LLAF Meas [E5zR6 » RNEA Meas EH -

2. FIEQ - [ s—ERE RIS TiEIE RRESP IN4: » #2 T TRIGIENTER $E#ESR -
IR st &5 — ARERIRE 842 FAST 5/ 2 SLOW #8332 T TRIG/ENTER [$fE:3 -
4. SEREERTE?S 0 32T [SETUP KRB HiEE -

w

4-75 R.RESPEAITNRERETRRF
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4.6.3 DC Z#IFIhEE

4-76 DC £HEMm

DC ERETEALRENFESREH 4.4 > FAHEASRE S AC B DC pisy - AC B RISRREAE
E(I-FA L TRRERAVEVER SRR - HE1EH DC Bl » EUIRR G LI ERIBRIATE - DC
[BEEARS - TARE AC BRIZEMREARGZT - EREREERIEIKRINEE - AJLGE DC
BAEEIRE R - SRIREENE R RBRERFZAFERIRIBRE - HE AC SRR
DC Afi5Res - DC EAERE SR ARKENENRAMZRRE -

SEAEMT:
1. T EINESEIBE SETUP) 528 % DCIBIA ILASTHALEE T8 T IEHhA) DC HERIETE= e

2. B ABERE~BINEBERENPEREE T RS AE » F 2695 [CH-SEL i
IR EEE T A -

1. ERBEWmAEMFSRE ttEEAEH I\ EREENE) LAERER -
EREAFEREMRT - EAER/IMEAAER -

2. EEA&NIRA AC+DC RIFHES - AC F i RIEBENARE KBS 1/10(Voltage

Range) * AR5t 2% DC HEREFTE @ LWEED MK -

teINEERFE T DC R EAE - FmItEREERN - BEFEEETRAE

AR - EAFENEEEN - FEPkH b ThEER - [MBIEREE FEE -

w

4-51



BN ThREx 66203/66204 {HFHFM

4.7 FEREI

g0 FZRA7R © 66203/66204 12 fit 6 IEEARRIRRINMN BB =AERRGRINRER - BRRAY
BRREAMTEENEAESEINANTS - W RIKIE TREE TR E SR ERNEREE
EITEA > DRERARETEREENERE - EFREAMEEEGE T 2AREE - FHllRvRE
WA - FE2REHET 4.6.2 /Y EFF 845 -

Wiring Mode of 66203/66204
Channel 4
Wiring System Channel 1 | Channel 2 | Channel 3| (66204
only)
1P2W (Single Phase, two Wire) 1P2W 1P2W 1P2W 1P2W
1P3W (Single Phase, three Wire) 1P3W 1P2W 1P2W
3P3W (Three Phase, three Wire) 3P3W 1P2W 1P2W
3P3W (Three Phase, three Wire) 3V3A 1P2W
3P3W (Three Phase, three Wire) 3P4W 1P2W
3P4W (Three Phase, four Wire) 3P4W 1P2W

#AMmR_E MODE )ik = &E#E: 1P2W »1P3W ®»3P3W ®»3V3A $3P4W 1P2W » g0
R

1. 66204 IhEgxAY VA THEER B EENREARA =1.20 T 3748 - A& 3V3A &
FEINEE - BUNEIRE MM ERAD R - ERAEIRE 3V3A ZENR -
LEE 3P3W K 3PAW 2 BETR B [FIRFSTAERT - 2R/ A 3V3A R AN R EIRT
5o

2. EEREGHSAEXTTR  PF 2R{EEIEZ AN 1 LHAFEEREEE
F8/~18 PF £ RIE5EZ:(Over Power Factor Range * OPFR) - R EEE]
BERRA =121 AL o
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4.7.1 EMERE (EE 1P2W BHBRER)

BENHEREEEAERMEREIR(Wing) - ECIRFET °

4-77 1P2W 5 E

4.7.2 EMEZIRRE (SF 1P3W EHRBRER)

BH=REREEEHERERER  L1-L2 QIR RMHEERASERVERMER » M L1-N £
L2-N BB ZRAEfL(in phase) - BEZRHEE/NAEREREA - B 4-76 (EAMELNRE
HSREABME=RINRAER - BIIRLSMEDIRFAITNREAERM -

4-78 1P3W 5 [E

4.7.3 =H=BRH (EEFEPIW HBIEX, MEFRE)

LY SRS R R ABAIT - %R0 = E R FR A= AR ER BRI - LEtE
B RN L ABINE » TREEE
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P =V, +V,i, + Vi,
p=W,+W, +W, (=MEUERFAE-FH 3 Bi5iRE)

BikiE TR Fifk E R ER(Kirchoff's current law) » i, +1, +i, =0 or iy =—(i, +i,) * Fit

P =Vl +V,1, = Vsl =Vl
=(v, _V3)i1 +(V2 _V3)i2
p :Wl +W2

&g L7 5TEN - AILUERMERSSFEASE AR - thal2ME 4-77 FRRE 1 WE
R ER L1 ERIE L1 B L3AIERE (v, —v,) @ LURER®E 2 AIR4FREN L2 TR, B L2
2 LI MER (v, —V,) - MEAM AT HRE R LSRR it 80 = M =R F e T T RIRAVARINE
BERBZEZIEREAZT—ENINR - BEHNNINRFBESTESEN - EMRLISHRARER
EEAPMRE 4 R - ABERMTERRINREET S 2 1EREA - mASHREERIE
IWRREEERBEE=ETERGT F 2L

4-719 M RAERIARIRE

474 SH=HERE (B 3VIABBER, SEHERE)

FE=MH=REFERGER VA ZHRRX A LB =EER(E  —EERERBHRE B
R T FEN=HERE - SEREEX B SEERNBREREINRRAY - FHEBLE
RN BRI S RAR SRR - @R ThERBEENRABETEREMN -
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4-80 = R45KA(BVIA)RIRE

4.7.5 =H=BRH (EF PAW EZRIEX, =ZRFFRE)

EZM=RERRRH T LEARESFZREAEEEDER  EEEERSAEEIE—HAIHERE
F—HENER - ] ANE 4-79 BEBEEREN - mETE—EEF—EROP IR (false
neutral) 1T 28] o

4-81 =R #RERRE

4.7.6 ZHDORREE (ST IPAW BHREN, ZRRFHRE)

LLY = ETh=E R AGF - A = AR &R = ER NBRRIE - it 85—
HTEASTNER 2 A FEANAE » AIESAETNR
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P =V, +V,i, +V,i,
p=W,+W, +W,

&g LA - A LUER=ZERSSEAE=MHEINE - hil2ME 4-80 FAREE 1 WE
YEERERI L1 BRI B L1 B4R (neutral )RV (v, —v,) VERBE 2 W ESHRER L2 TR,
Bl L2 BIFREBSAYERR (v, —V,) ~ (EFEIE 3 IR ASERERI L3 Tifti, B L3 BIPERA SR
(V;—V,) » MEAZRESREANERE T UEREAS—HNIRES AR PRI EE -
BRI LIEE 66204 THERFAYFE VU EEE B R E ST FEERRM FAPIERERE @ &
= EAF—AENERETE LK -

4-82 =R 45skiEMRE

4.8 ELREEESER

66203/66204 ThRZAEFEMRAELER © ARIEHSRARNNRUE > sihRETEREZE
EHEENE NI B AR AR BT B ES R ERIE LA 0.5A2A/5A/20A B 1ERIE) -
M EEARREERBRUEE 20A FiSHUR B LAVEEE - DEHHTS BAIZERZAVARS -
Kb 7 et R st EBAERERE - AR —AERREEFRRE  BRERES
MEMENE R NREREET » NE 4-81 > WiFEFH 1RRBEEFERE - EHERERS
B EHFAETTE(EH » 66203/66204 E BFn ARG E S ERENE - MEREHFRZA - ThREK
A EBEAREUER - EREAERIRFERI RS

4-83 EBRTEREECEESET
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5. Remote Control {§HEREB

5.1 Overview

The 66203/66204 provides GPIB and USB two kinds of remote control interfaces and all
functions of panel keys can be controlled by these two interfaces. The USB interface supports
USB 2.0/ USB 1.1, while the GPIB interface is complied with IEEE-488 standard.

5.2 USB in Remote Control

Supported Hardware: USB 2.0 and USB 1.1
Supported Protocol: USBTMC class and USB488 subclass

Installing Driver Program:

The USB Interface of 66203/66204 supports USBTMC; therefore, if the PC’s OS supports
USBTMC (the PC has installed NI-VISA runtime 3.00 or above) there is no need to install
other drivers in particular. The OS will search the standard USBTMC for installation
automatically.

If the PC’s OS does not support USBTMC, it is suggested to install NI-VISA runtime 3.00 or
above first. The USBTMC driver will be in the OS once the NI-VISA runtime is installed. Power
on the Digital Power Meter after connected it with the PC via USB cable and the PC can use
the 66203/66204 SCPI commands through NI-VISA to communicate with the Digital Power
Meter.

Related Documents:

e USB Test and Measurement Class (USBTMC) specification, Revision 1.0,
http://www.usb.org

e USB Test and Measurement Class USB488 subclass specification, Revision 1.0,
http://www.usb.org

5.3 The GPIB Capability of the Power Meter

GPIB Capability |[Response Interface Functions
Talker/Listener |Commands and response messages can be sent [AH1, SH1, T6, L4
and received over the GPIB bus. Status
information can be read using a series poll.
Service Request |The Power Meter sets the SRQ line true if there is [SR1
an enabled service request condition.
Remote/Local The Power Meter powers up in local state. In local [RL1
state, the front panel is operative, and the Power
Meter responds to the commands from GPIB. In
remote state, the RMT of indicator will be lighted
up and all front panel keys except the “<SETUP>"
key are disabled. Press “<SETUP>" key to return
the Power Meter to local state.
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Device Clear The Power Meter responds to the Device Clear DCL, SDC
(DCL) and Selected Device Clear (SDC) interface
commands. These cause the Power Meter to clear
any activity that may prevent it from receiving and
executing a new command. DCL and SDC do not
change any programmed settings.

5.4 Introduction to Programming
All commands and response messages are transferred in form of ASCII codes. The response

messages must be read completely before a new command is sent, otherwise the remaining
response messages will be lost, and a query interrupt error will occur.

5.4.1 Conventions

Angle brackets < > Items in angle brackets are parameter abbreviations.

Vertical bar | Vertical bar separates alternative parameters.

Square brackets | ] Items in square brackets are optional. For example,
FETCh[:SCALar] means that:SCALar may be omitted.

Braces { 1} Braces indicate the parameters that may be repeated.

The notation <A> {<, B>} means that parameter “A” must
be entered while parameter “B” may be omitted or entered
once or more times.

5.4.2 Data Formats

All data programmed to or returned from the Power Meter are ASCII. The data can be
numerical or character string.

Numerical Data Formats
Chroma 66203/66204 Power Meter accepts the numerical data type listed in Table 5-1.

Table 5-1 Numerical Data Type

Symbol Description Example

<NR1> It is a digit with no decimal point. The decimal is assumed to |123 , 0123
be at the right of the least significant digit.

<NR2> It is a digit with a decimal point. 12.3,.123
<NRf> Flexible decimal form that includes NR1 or NR2 or NR3. 123, 12.3,
1.23E+3

<NRf+> Expanded decimal form that includes NRf and MIN, MAX. 123, 12.3,
MIN and MAX are the minimum and maximum limit values |1.23E+3, MIN,
for the parameter. MAX

Character Data Format
The character strings returned by query command may take either of the following forms:

<CRD> Character Response Data  : character string with maximum length of 12.

5-2
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<SRD> String Response Data : character string.

Arbitrary Block Data Format
The arbitrary block data returned by query command may take either of the following forms:
<DLABRD> Definite Length Arbitrary Block Response Data:

The <DLABRD> is formatted as:
#<x><yy...y><byte1><byte2><byte3><byte4>...<byteN><RMT>

Where,
<x> is the number of characters in <yy...y>.
<yy...y> is the number of bytes to transfer.

For example, if <yy...y> = 1024, then <x> = 4 and <byte1><byte2><byte3>...<byte1024>

<ILABRD> Indefinite Length Arbitrary Block Response Data:
The <ILABRD> is formatted as:
#<0><byte1><byte2><byte3><byte4>...<byteN><RMT>

5.5 Basic Definition

5.5.1 Command Tree Table

The commands of the Power meter are based on a hierarchical structure, also known as a
tree system. In order to obtain a particular command, the full path to that command must be
specified. This path is represented in the table by placing the highest node in the farthest left
position of the hierarchy. Lower nodes in the hierarchy are indented in the position to the right,
below the parent node.

5.5.2 Program Headers

Program headers are key words that identify the command. They follow the syntax described
in subsection 5.8 of IEEE 488.2. The Power meter accepts characters in both upper and lower
case without distinguishing the difference. Program headers consist of two distinctive types,
common command headers and instrument-controlled headers.

Common Command and Query Headers:

The syntax of common command and query headers is described in IEEE 488.2. It is used
together with the IEEE 488.2-defined common commands and queries. The commands with a
leading “ * 7 are common commands.

Instrument-Controlled Headers:

Instrument-controlled headers are used for all other instrument commands. Each of them has
a long form and a short form. The Power meter only accepts the exact short and long forms. A
special notation will be taken to differentiate the short form header from the long one of the
same header in this subsection. The short forms of the headers are shown in characters of
upper case, whereas the rest of the headers are shown in those of lower case.
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Long-Form : The word is spelled out completely to identify its function. For instance,
CURRENT, VOLTAGE and MEASURE are long-form.

Short-Form : The word contains only the first three or four letters of the long-form. For
instance, CURR, VOLT and MEAS are short-form.
In section 5.7.2 Instrument Commands, the upper case is part of short-form.
For instance, SYSTem: ERRor? can be wrote as SYST: ERR?

Program Header Separator (: ):

If a command has more than one header, the user must separate them with a colon (example:
FETC:CURR:RMS? or POW:INT 10). Data must be separated from program header by one
space at least.

5.5.3 Program Message

Program message consists of a sequence of element of program message unit that is
separated by program message unit separator elements of program message unit, and a
program message terminator.

Program Message Unit:
Program message unit represents a single command, programming data, or query.

Example: FILT? or WIND ON

Program Message Unit Separator (; ):
The separator (semicolon ;) separates the program message unit elements from one another
in a program message.

Example: VOLT:RANG V300 ; CURR:RANG AUTO

Program Message Terminator (<PMT>):
A program message terminator represents the end of a program message. Three permitted
terminators are:

(1) <EOI> : end or identify.

(2) <LF>(ii.e.: NL, new line) : line feed which is a single ASCII-encoded byte 0A (10
decimals).

(3) <LF><EOI> : line feed with EOI.

5.5.4 Response Message

Response message consists of a sequence one or more elements of response message unit
that is separated by response message unit separator elements of response message unit,
and a response message terminator.

Response Message Unit:
Response message unit consists of a sequence one or more elements of response data unit
that is separated by response data unit separator elements of response data unit.

5-4
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Example:
Query: FILT? Response: ON
Query: VOLT:RANG? Response: AUTO

Query: FILT?;:COMP:LIM:V?;:COMP? Response: ON; 220.0, 50.0 ; OFF

Response Message Unit Separator (; ):
The separator (semicolon ;) separates the response message unit elements from one another
in a response message.

Example: ON ; AUTO; 110.01

Response Data Unit:
Example: ON or AUTO or 110.01 or 220.0 or VPK+

Response Data Unit Separator:
The separator separates the response data unit elements from one another in a response
message unit. Three permitted separators are:

When sets the SYSTem: TRANsmit:SEParator as 0:

1 ) : Comma.

When sets the SYSTem:TRANsmit:SEParator as 1:
2) (;) : Semicolon.

Example:

When querying FETCH? it will response
<NR2>,<NR2><NR2> <NR2> <NR2><NR2><NR2>,<NR2>,... or
<NR2>:<NR2>;<NR2>:<NR2>;<NR2>;<NR2>;<NR2>;<NR2>:...

When querying COMP:ITEM? it will response V, |, W ,PF ,...or V;I;W;PF;...

Response Message Terminator (<KRMT>):
A response message terminator represents the end of a response message. Three permitted
terminators are:

When sets the SYSTem: TRANsmit: TERMinator as 0:
(1) LF(i.e.: NL, new line): line feed which is a single ASCIl-encoded byte 0A (10

decimals).
(2) LF+EOI : line feed with end or identify (EOI).
When sets the SYSTem: TRANsmit: TERMinator as 1:
(3) CR+LF : cursor return and line feed which are a single ASCll-encoded byte 0D
(13 decimals) and a single ASCIl-encoded byte OA (10 decimals).
(4) CR+LF+EOI : cursor return and line feed with end or identify (EOI).

5.6 Traversal of the Command Tree

Multiple program message unit elements can be sent in a program message. The first
command is always referred to the root node. Subsequent commands are referred to the
same tree level as the previous command in a program message. A colon preceding a
program message unit changes the header path to the root level.
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Example:
TRIGger: STATe? All colons are header separators.
: TRIGger: STATe? Only the first colon is a specific root.

TRIGger: STATe? ;: VOLTage: RANGe V150 Only the second colon is a specific root.

Header Data Root Specifier Message Terminator

AR v oy v

CURR: SHUN LOW :RANG AO001:: MEAS: CURR ? <LF>
i y y ¥

Query Header
Headers Separator  \jessage Unit Separator

Figure 5-1 The Structure of Program Message

5.7 The Commands of the Power Meter

5.7.1 Standard Commands
*CLS

Description: This command clears the status byte register and the event
registers.

Setting syntax: *CLS<PMT>

Setting parameters:none

Setting example: none

Query syntax: none

Return parameters: none

Query example:  none

*ESE

Description: This command sets the standard event status enable register. This
command programs the Standard Event register bits. If one or more
of the enabled events of the Standard Event register is set, the ESB
of Status Byte Register is set too.

Bit Configuration of Standard Event Status Enabled Register
Bit position 7 6 5 4 3 2 1 0
Bit name PON --- | CME | EXE --- QYE --- ---
CME = Command error QYE = Query error
EXE = Execution error PON = Power-on

Setting syntax: *ESE<space><NR1><PMT>

Setting parameters:<NR1>, 0 ~ 255

Setting example: none

Query syntax: *ESE?<PMT>

Return parameters: <NR1>, 0 ~ 255
Header on:  *ESE<space<NR1><RMT>
Header off: <NR1><RMT>

Query example:  none
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*ESR?
Description: This command reads out the contents of the standard event status
register (SESR).
Setting syntax: none

Setting parameters:none

Setting example: none

Query syntax: *ESR?<PMT>

Return parameters: <NR1>, 0 ~ 255
Headeron: <NR1><RMT>
Header off: <NR1><RMT>

Query example:  none

*IDN?
Description: This command queries manufacturer's name, model name, serial
number and firmware version.
Setting syntax: none

Setting parameters:none

Setting example: none

Query syntax: *IDN?<PMT>

Return parameters: <SRD>, “Manufacturer,Model name,Serial number,F/W version,
FPGA version,PCB version”

Information Example
Manufacturer Chroma ATE
Model name 66204
Serial number 66204A000066
F/W version 1.00
FPGA version 1.00
PCB version 1.00

Header on: <SRD><RMT>
Header off: <SRD><RMT>

Query example:  none

*RST

Description: This command performs device initial setting.
Setting syntax: *RST<PMT>

Setting parameters:none

Setting example: none

Query syntax: none

Return parameters: none

Query example:  none

*SRE
Description: This command sets the service request enable register (SRER).
Setting syntax: *SRE<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 255
Setting example: none
Query syntax: *SRE?<PMT>
Return parameters: <NR1>, 0 ~ 255
Header on:  *SRE<space><NR1><RMT>
Header off: <NR1><RMT>
Query example:  none
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*STB?

Description:

This command queries the status byte register.

Bit configuration of Status Byte Register

Bit Position

7 6 5 4 3 2 1 0

Condition

- | MSS | ESB | MAV | QES |[CSUM| --- ---

ESB = event status byte summary
QES = questionable status summary
MSS = master status summary

MAYV = message available

CSUM = channel status summary

Setting syntax:

Setting parameters:

Setting example:
Query syntax:
Return parameters:
Header on:
Header off:
Query example:

*TST?

none

none

none
*STB?<PMT>
<NR1>, 0 ~ 255
<NR1><RMT>
<NR1><RMT>
none

Description:

Setting syntax:

Setting parameters:

Setting example:
Query syntax:
Return parameters:
Header on:
Header off:
Query example:

*SAV <n>

This command requests execution of, and queries the result of
self-test.

none

none

none

*TST?<PMT>

<NR1>,0

<NR1><RMT>

<NR1><RMT>

none

Description:

Setting syntax:

Setting parameters:

Setting example:
Query syntax:
Return parameters:

This command stores the present state of the configurtion and all
channel states in a specified memory location.
*SAV<space><NR1><PMT>

<NR1>,1~10, 1~10:User define file

none

none

none

Query example:  none
*RCL <n>
Description: This command restores the power meter to a state that was

5-8

Setting syntax:

Setting parameters:

Setting example:
Query syntax:

Return parameters:

Query example:

previously stored in memory with the *SAV command to the
specified location (see *SAV).

*RCL<space><NR1><PMT>

<NR1>, 0 ~ 10, O:Factory default file, 1~10:User define file
none

none

none

none
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5.7.2 Instrument Commands
SYSTEM Sub-system

SYSTem:ERRor?
Description: This command queries the error string of the command parser.
Setting syntax: none
Setting parameters:none
Setting example: none
Query syntax: SYSTem:ERRor?<PMT>
Return parameters: <SRD>,
0,“No Error”
1,“Data Format Error”
2,“Data Range Error”
3,“Command Error”
4 “Execution Error”
5,“Too many Errors”
Headeron: :SYSTEM:ERROR<space><SRD><RMT>
Header off: <SRD><RMT>
Query example:  none

SYSTem:HEADer
Description: This command turns response headers ON or OFF. The defult is
OFF.

Setting syntax: SYSTem:HEADer<space><CRD><PMT>

Setting parameters:<CRD>, ON | OFF

Setting example: none

Query syntax: SYSTem:HEADer?<PMT>

Return parameters: <CRD>, ON | OFF
Header on: :SYSTEM:HEADER<space><CRD><RMT>
Header off: <CRD><RMT>

Query example:  none

SYSTem:TRANsmit:SEParator
Description: This command sets the message unit separator for response
messages. The default is 0(Comma).

Setting syntax: SYSTem:TRANsmit:SEParator<space><NR1><PMT>

Setting parameters:<NR1>,0~1; 0: Comma(,) 1: Semicolon(;)

Setting example: none

Query syntax: SYSTem:TRANsmit:SEParator?<PMT>

Return parameters: <NR1>, 0 ~ 1
Header on: :SYSTEM:TRANSMIT:SEPARATOR<space><NR1><RMT>
Header off: <NR1><RMT>

Query example:  none

SYSTem:TRANsmit: TERMinator
Description: This command sets the data terminator for response messages. The
default is O(LF).
Setting syntax: SYSTem:TRANsmit: TERMinator<space><NR1><PMT>
Setting parameters:<NR1>,0~1; 0:LF 1:CR+LF
Setting example: none
Query syntax: SYSTem:TRANsmit: TERMinator?<PMT>
Return parameters: <NR1>, 0 ~ 1
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Header on: :SYSTEM:TRANSMIT:TERMINATOR<space><NR1><RMT>
Header off: <NR1><RMT>
Query example:  none

SYSTem:VERsion?

Description: This query returns an <NR2> formatted numeric value
corresponding to the SCPI version number for which the instrument
complies.

Setting syntax: none

Setting parameters:none

Setting example: none

Query syntax: SYSTem:VERsion?<PMT>

Return parameters: <SRD>, 1991.1
Header on: :SYSTEM:VERSION<space><SRD><RMT>
Header off: <SRD><RMT>

Query example:  none

SYSTem:LOCal

Description: This command can only be used under control of USB. If SYST:LOC
is programmed, the Power Meter will be set in the LOCAL state, and
the front panel will work.

Setting syntax: SYSTem:LOCal<PMT>

Setting parameters:none

Setting example: none

Query syntax: none

Return parameters: none

Query example:  none

SYSTem:REMote

Description: This command can only be used under control of USB. If SYST:REM
is programmed, the Power Meter will be set in the REMOTE state,
and the front panel will be disabled except the <SETUP>key
pressed.

Setting syntax: SYSTem:REMote<PMT>

Setting example: none

Setting parameters:none

Query syntax: none

Return parameters: none

Query example:  none

STATUS Sub-system

STATus:QUEStionable[:EVENt]?
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Description: This query returns the value of the Questionable Event register. The
Event register is a read-only register which holds all events that are
passed by the Questionable NTR and/or PTR filter. If QUES bit of the
Service Request Enable register is set, and the Questionable Event
register > 0, QUES bit of the Status Byte register is set too.

Setting syntax: none

Setting parameters:none

Setting example: none

Query syntax: STATus:QUEStionable?<PMT>

Return parameters: <NR1>, 0 ~ 65535
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Header on: :STATUS:QUESTIONABLE:EVENT<space><NR1><RMT>
Header off: <NR1><RMT>
Query example:  none

STATus:QUEStionable:CONDition?

Description: This query returns the value of the Questionable Condition register,
which is a read-only register that holds the real-time questionable
status of the Power Meter.

Setting syntax: none

Setting parameters:none

Setting example: none

Query syntax: STATus:QUEStionable:CONDition?<PMT>

Return parameters: <NR1>, 0 ~ 65535

Header on: :STATUS:QUESTIONABLE:CONDITION<space><NR1><RMT>
Header off: <NR1><RMT>
Query example:  none

STATus:QUEStionable:ENABIe
Description: This command sets or reads the value of the Questionable Enable
register. The register is a mask which enables specific bits from the
Questionable Event register to set the questionable summary (QUES)
bit of the Status Byte register.
Setting syntax: STATus:QUEStionable:ENABle<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 65535
Setting example:  none
Query syntax: STATus:QUEStionable:ENABIe?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 65535
Header on: :STATUS:QUESTIONABLE:ENABLE<space><NR1><RMT>
Header off: <NR1><RMT>
Query example:  none

STATus:QUEStionable:NTRansition

Description: This command makes the values of the Questionable NTR register
set or read.

These registers serve as polarity filters between the Questionable Enable and
Questionable Event registers, and result in the following actions:
When a bit of the Questionable NTR register is set at 1, a 1-to-0 transition of
the corresponding bit in the Questionable Condition register will cause that
bit in the Questionable Event register to be set.
When a bit of the Questionable PTR register is set at 1, a 0-to-1 transition of
the corresponding bit in the Questionable Condition register will cause that
bit in the Questionable Event register to be set.
If the two same bits in both NTR and PTR registers are set at 0, no transition
of that bit in the Questionable Condition register can set the corresponding
bit in the Questionable Event register.

*

Bit Configuration of Questionable Status Register

Bit position| 15 14~7 6 5 4 3 2 1 0
Condition | FAN - OPFR |Energy| Inrush | Integrate | OCP | OCR | OVR
RCE | RCE RCE

OVR : Over voltage range.
OCR : Over current range.
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OCP : Over current protection.

Integrate RCE : Range change error when integrate mode running.
Inrush RCE : Range change error when inrush mode running.
Energy RCE : Range change error when energy mode running.

FAN : Fan failure.
OPFR : Over power factor range.

Setting syntax: STATus:QUEStionable:NTRansition<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 65535
Setting example: none

Query syntax: STATus:QUEStionable:NTRansition?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 65535
Header on: :STATUS:QUESTIONABLE:NTRANSITION<space><NR1><RMT>
Header off: <NR1><RMT>

Query example:  none

STATus:QUEStionable:PTRansition

Description: This command makes the values of the Questionable PTR register
set or read. Register description please refer to the description of the
previous command.

Setting syntax: STATus:QUEStionable:PTRansition<space><NR1><PMT>

Setting parameters:<NR1>, 0 ~ 65535

Setting example: none

Query syntax: STATus:QUEStionable:PTRansition?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 65535
Header on: :STATUS:QUESTIONABLE:PTRANSITION<space><NR1><RMT>
Header off: <NR1><RMT>

Query example:  none

STATus:PRESet

Description: This command sets the Enable, PTR, and NTR register of the status
groups to their power-on value.

Setting syntax: STATus:PRESet<PMT>

Setting parameters:none

Setting example: none

Query syntax: none

Return Parameters:none

Query example:  none

STATus:CHANnNel:CONDition?
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Type: Channel-Specific.

Description: Returns the real time channel status.
Query syntax: STATus:CHANnNel:CONDition?<PMT>
Return parameters: <NR1>

Bit Configuration of Channel Status Register

Bit position| 15~6 5 4 3 2 1 0
o ) Energy | Inrush |Integrate
Condition RCE RCE RCE OCP OCR OVR
Bit weight - 32 16 8 4 2 1
Query example: ~ STAT:CHAN:COND? Return the status of the power meter.

Return example: 2048
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STATus:CHANnel:EVENt?
Type: Channel-Specific.
Description: Record all channel events that have occurred since last time the
register was read, and reset the Channel Event register.
Query syntax: STATus:CHANnel:EVENt?<PMT>
Return parameters: <NR1>
Query example:  STAT:CHAN:EVEN? Read and reset the Channel Event
register.

Return example: 24

STATus:CHANnel:ENABIe

Type: Channel-Specific.

Description: Mask to select which bit in the Event register is allowed to be
summed into the corresponding channel bit for the Channel
Summary Event register.

Setting syntax: STATus:CHANnel:ENABle<space><NR1><PMT>

Setting parameters: <NR1>, 0 ~ 65535, Unit = None

Setting example:  STAT:CHAN:ENABI 24

Query syntax: STATus:CHANnel:ENABIle?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>
Query example: STAT:CHAN:ENAB? Return the contents of the Status

Channel Enable register.
Return example: 24

STATus:CHANnel:PTRansition
Type: Channel-Specific.
Description: Programmabile filters that determine 0-to-1 transition in the Condition

register will set the corresponding bit of the Event register.

Setting syntax: STATus:CHANnel:PTRansition<space><NR1><PMT>
Setting parameters: <NR1>, 0 ~ 65535, Unit = None
Setting example:  STAT:CHAN:PTR 4 Set over current bit 2 from 0-to-1.
Query syntax: STATus:CHANnel:PTRansition?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>
Query example: STAT:CHAN:PTR?
Return example: 4

STATus:CHANnel:NTRansition
Type: Channel-Specific.
Description: Programmable filters that determine 1-to-0 transition in the Condition

register will set the corresponding bit of the Event register.

Setting syntax: STATus:CHANnNel:NTRansition<space><NR1><PMT>
Setting parameters: <NR1>, 0 ~ 65535, Unit = None
Setting example: ~ STAT:CHAN:NTR 4 Set over current bit 2 from 1-to-0.
Query syntax: STATus:CHANnel:NTRansition?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>
Query example: STAT:CHAN:NTR?
Return example: 4

STATus:CSUMmary:ENABIe
Type: Channel-Independent.
Description: Mask to select which bit in the Channel Event register is allowed to
be summed into the CSUM (Channel Summary) bit for the Status
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Setting syntax:

Byte register.
STATus:CSUMmary:ENABIle<space><NR1><PMT>

Setting parameters: <NR1>, 0 ~ 65535, Unit = None

Bit Configuration of Channel Summary Register

Bit Position 15~4 312110
Channel - 4 (31211
Bit Weight - 814 |21

Setting example: STAT:CSUM:ENAB 3

Query syntax:

STATus:CSUMmary:ENABIle?[<space><MAX | MIN>]<PMT>

Return parameters: <NR1>
Query example:  STAT:CSUM:ENAB?
Return example: 3

STATus:CSUMmary:EVENt?

Type:
Description:

Query syntax:

Channel-Independent.

Indicate all channels of which an enabled STAT:CHAN Event
has occurred since last time the register was read.
STATus:CSUMmary:EVENt?<PMT>

Return parameters: <NR1>
Query example:  STAT:CSUM:EVEN?
Return example: 3

CHANNEL Sub-system

CHANnRel
Type: System.
Description: Selects a channel of which the coming channel-specific command

will be received and executed.

Setting syntax: CHANnel<space><NR1><PMT>
Setting parameters:<NR1>, 1 ~ 4: Channel 1 ~ Channel 4

Query syntax:

CHANnel?[<space><MAX | MIN>]<PMT>

Return parameters: <NR1>, 1 ~ 4
Header on:  :CHANNEL<space><NR1><RMT>
Header off: <NR1><RMT>

Example: none
CHANnel:ID?
Type: System.
Description: This query requests the module to identify itself.
Setting syntax: none
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Setting parameters:none

Query syntax:

CHANnRel:ID?<PMT>

Return parameters: <SRD>, “Manufacturer,Model name,Serial number,F/W version,

FPGA version,PCB version”

Information Example
Manufacturer Chroma ATE
Model name 66204
Serial number 66204M000066
F/W version 1.00
FPGA version 1.00
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| PCB version | 1.00
Header on:  :CHANNEL:ID<space><SRD><RMT>
Header off: <SRD><RMT>
Example: none

FETCH & MEASURE Sub-system

FETCh? {<CRD1>{,<CRD2>{, ... {,<CRD10>}}}}}}
MEASure? {<CRD1>{,<CRD2>{, ... {,<CRD10>1}1}}}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:

Channel-Specific.

This command lets the user get measurement data from the Power
Meter. Two measurement commands are available: MEASure and
FETCh. MEASure triggers the acquisition of new data before
returning data. FETCh returns the previously acquired data from
measurement buffer. The return could be -1, -2, -3 and <NR2>.

-1: The first time integrated calculation is not complete yet.

-2: RCE represents “range change error’ when integration process is
executing.

-3: Invalid data when OVR + OCR + OCP occur.

none

none

FETCh?<PMT>

FETCh?<space><CRD>,<CRD>,...up to 10<PMT>
MEASure?<PMT>

MEASure?<space><CRD>,<CRD>,...up to 10<PMT>

<CRD>, V, VPK+, VPK-, THDV, |, IPK+, IPK-, IS, CFI, THDI, W, PF,
VA, VAR, ENEG, FREQ, VDC, IDC, WDC

Return parameters: <NR2>
Example 1:
Query: FETC?<PMT>
Response:

Header on:
:FETCH<space>V<space><NR2>;VPK+<space><NR2>;VPK-<space><
NR2>;THDV<space><NR2>;I<space><NR2>;|PK+<space><NR2>;IPK-<
space><NR2>;IS<space><NR2>;CFl<space><NR2>;THDI<space><NR
2>:W<space><NR2>;PF<space><NR2>;VA<space><NR2>;VAR<space
><NR2>;ENEG<space><NR2>;FREQ<space><NR2>;VDC<space><NR
2>;IDC<space><NR2>;WDC<space><NR2><RMT>

Header off:

<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<N

R2>:
<RM

NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>
T>

Separator 0:
<NR2>,<NR2>,<NR2> <NR2>,<NR2> <NR2>,<NR2> <NR2>,<NR2>,<N

R2>,

<NR2><NR2><NR2>,<NR2>,<NR2>,<NR2>,<NR2>,<NR2>,<NR2

><RMT>
Separator 1:
<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<N
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R2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2>;<NR2
><RMT>

Example 2:
Query: FETC?<space>V,|, W<PMT>
Response:
Header on:
:FETCH<space>V<space><NR2> I<space><NR2>W<space><NR2><R
MT>
Header off:
<NR2>,<NR2>,<NR2><RMT>
Separator 0:
<NR2>,<NR2>,<NR2><RMT>
Separator 1:
<NR2>;<NR2>;<NR2><RMT>

FETCh[:SCALar]:VOLTage:RMS? {<NR1>}
MEASure[:SCALar]:VOLTage:RMS? {<NR1>}

Type: Channel-Specific.
Description: These queries return the r.m.s. voltage. The return could be -1, -2, -3
and <NR2>.

-1: The first time integrated calculation is not complete yet.
-2: RCE represents “range change error’ when integration process is
executing.
-3: Invalid data when OVR occur.
Setting syntax: none
Setting parameters:none
Query syntax: FETCh:VOLTage:RMS?<PMT>,
FETCh:VOLTage:RMS?<space><NR1><PMT>,
MEASure:VOLTage:RMS?<PMT>,
MEASure:VOLTage:RMS?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Headeron: FETCH:VOLTAGE:RMS<space><NR2><RMT>
:FETCH:VOLTAGE:RMS<space><NR2> <NR2> <NR2>,<NR2><R
MT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:VOLTage:PEAK+? {<NR1>}
MEASure[:SCALar]:VOLTage:PEAK+? {<NR1>}

Type: Channel-Specific.

Description: These queries return the plus value of peak voltage. The return could
be -3 or <NR2>. -3: Invalid data when OVR occur.

Setting syntax: none

Setting parameters:none

Query syntax: FETCh:VOLTage:PEAK+?<PMT>,

FETCh:VOLTage:PEAK+?<space><NR1><PMT>,
MEASure:VOLTage:PEAK+?<PMT>,
MEASure:VOLTage:PEAK+?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Headeron: FETCH:VOLTAGE:PEAK+<space><NR2><RMT>

5-16



Header off:

Example:
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:FETCH:VOLTAGE:PEAK+<space><NR2>,<NR2>,<NR2>,<NR2><
RMT>

<NR2><RMT>

<NR2>,<NR2>,<NR2> ,<NR2><RMT>

none

FETCh[:SCALar]:VOLTage:PEAK-? {<NR1>}
MEASure[:SCALar]:VOLTage:PEAK-? {<NR1>}

Type:
Description:

Setting syntax:

Setting parameters:
Query syntax:

Query parameters:
Return parameters:
Header on:

Header off:

Example:

Channel-Specific.

These queries return the minus value of peak voltage. The return
could be -3 or <NR2>. -3: Invalid data when OVR occur.

none

none

FETCh:VOLTage:PEAK-?<PMT>,
FETCh:VOLTage:PEAK-?<space><NR1><PMT>,
MEASure:VOLTage:PEAK-?<PMT>,
MEASure:VOLTage:PEAK-?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

<NR2>

:FETCH:VOLTAGE:PEAK-<space><NR2><RMT>
:FETCH:VOLTAGE:PEAK-<space><NR2>,<NR2>,<NR2>,<NR2><
RMT>

<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none

FETCh[:SCALar]:VOLTage:DC? {<NR1>}
MEASure[:SCALar]:VOLTage:DC? {<NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:
Return parameters:
Header on:

Header off:

Example:

Channel-Specific.

These queries return the DC voltage. The return could be -3 or
<NR2>.

-3: Invalid data when OVR occur.

none

none

FETCh:VOLTage:DC?<PMT>,
FETCh:VOLTage:DC?<space><NR1><PMT>,
MEASure:VOLTage:DC?<PMT>,
MEASure:VOLTage:DC?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
<NR2>

:FETCH:VOLTAGE:DC<space><NR2><RMT>
:FETCH:VOLTAGE:DC<space><NR2>,<NR2> <NR2>,<NR2><RM
T>

<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none

FETCh[:SCALar]:VOLTage:THD? {<NR1>}

MEASure[:SCALar]:VO

LTage:THD? {<NR1>}

Type:
Description:

Setting syntax:
Setting parameters:

Channel-Specific.

These queries return the total harmonic distortion of voltage. The
return could be -3 or <NR2>. -3: Invalid data when OVR occur.
none

none
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Query syntax: FETCh:VOLTage:THD?<PMT>,
FETCh:VOLTage: THD?<space><NR1><PMT>,
MEASure:VOLTage: THD?<PMT>,
MEASure:VOLTage:THD?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:VOLTAGE:THD<space><NR2><RMT>
:FETCH:VOLTAGE:THD<space><NR2> ,<NR2>,<NR2> ,<NR2><R
MT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:RMS? {<NR1>}
MEASure[:SCALar]:CURRent:RMS? {<NR1>}

Type: Channel-Specific.
Description: These queries return the r.m.s. current. The return could be -1, -2, -3
and <NR2>.

-1: The first time integrated calculation is not complete yet.
-2: RCE represents “range change error” when integration process is
executing.
-3: Invalid data when OCR, OCP occur.
Setting syntax: none
Setting parameters:none
Query syntax: FETCh:CURRent:RMS?<PMT>,
FETCh:CURRent:RMS?<space><NR1><PMT>,
MEASure:CURRent:RMS?<PMT>,
MEASure:CURRent:RMS?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Headeron: FETCH:CURRENT:RMS<space><NR2><RMT>
:FETCH:CURRENT:RMS<space><NR2>,<NR2> <NR2> <NR2><R
MT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:PEAK+? {<NR1>}
MEASure[:SCALar]:CURRent:PEAK+? {<NR1>}
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Type: Channel-Specific.

Description: These queries return the plus value of peak current. The return could
be -3 or <NR2>. -3: Invalid data when OCR + OCP occur.

Setting syntax: none

Setting parameters:none

Query syntax: FETCh: CURRent:PEAK+?<PMT> ,

MEASure:CURRent:PEAK+?<PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:PEAK+<space><NR2><RMT>
:FETCH:CURRENT:PEAK+<space><NR2>,<NR2> ,<NR2>,<NR2><
RMT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none
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FETCh[:SCALar]:CURRent:PEAK-? {<NR1>}
MEASure[:SCALar]:CURRent:PEAK-? {<NR1>}

Type: Channel-Specific.

Description: These queries return the minus value of peak current. The return
could be -3 or <NR2>. -3: Invalid data when OCR ~ OCP occur.

Setting syntax: none

Setting parameters:none
Query syntax: FETCh:CURRent:PEAK-?<PMT>,
FETCh:CURRent:PEAK-?<space><NR1><PMT>,
MEASure:CURRent:PEAK-?<PMT>,
MEASure:CURRent:PEAK-?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:PEAK-<space><NR2><RMT>
:FETCH:CURRENT:PEAK-<space><NR2> ,<NR2>,<NR2>,<NR2><
RMT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:DC? {<NR1>}
MEASure[:SCALar]:CURRent:DC? {<NR1>}

Type: Channel-Specific.
Description: These queries return the DC current. The return could be -3 or
<NR2>.

-3: Invalid data when OCR ~ OCP occur.
Setting syntax:none
Setting parameters:none
Query syntax: FETCh:CURRent:DC?<PMT>,
FETCh:CURRent:DC?<space><NR1><PMT>,
MEASure:CURRent:DC?<PMT>,
MEASure:CURRent:DC?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:DC<space><NR2><RMT>
:FETCH:CURRENT:DC<space><NR2>,<NR2>,<NR2>,<NR2><RM
T>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:INRush? {<NR1>}
MEASure[:SCALar]:CURRent:INRush? {<NR1>}

Type: Channel-Specific.

Description: These queries return the inrush current. The return could be -3 or
<NR2>.
-3: Invalid data when OCR + OCP occur.

Setting syntax: none

Setting parameters:none

Query syntax: FETCh:CURRent:INRush?<PMT>,

FETCh:CURRent:INRush?<space><NR1><PMT>,
MEASure:CURRent:INRush?<PMT>,
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MEASure:CURRent:INRush?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:INRUSH<space><NR2><RMT>
:FETCH:CURRENT:INRUSH<space><NR2>,<NR2>,<NR2>,<NR2>
<RMT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:CREStfactor? {<NR1>}
MEASure[:SCALar]:CURRent:CREStfactor? {<NR1>}

Type: Channel-Specific.

Description: These queries return the crest factor of current. The return could be
-3 or <NR2>. -3: Invalid data when OCR ~ OCP occur.

Setting syntax: none

Setting parameters:none

Query syntax: FETCh:CURRent:CREStfactor?<PMT>,

FETCh:CURRent:CREStfactor?<space><NR1><PMT>,
MEASure:CURRent:CREStfactor?<PMT>,
MEASure:CURRent:CREStfactor?<space>NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:CRESTFACTOR<space><NR2><RMT>
:FETCH:CURRENT:CRESTFACTOR<space><NR2>,<NR2>,<NR2
> <NR2><RMT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:CURRent:THD? {<NR1>}
MEASure[:SCALar]:CURRent:THD? {<NR1>}

Type: Channel-Specific.

Description: These queries return the total harmonic distortion of current. The
return could be -3 or <NR2>. -3: Invalid data when OCR -~ OCP occur.

Setting syntax: none

Setting parameters:none
Query syntax: FETCh:CURRent: THD?<PMT>,
FETCh:CURRent:THD?<space><NR1><PMT>,
MEASure:CURRent: THD?<PMT>,
MEASure:CURRent: THD?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:CURRENT:THD<space><NR2><RMT>
:FETCH:CURRENT:THD<space><NR2>,<NR2>,<NR2>,<NR2><R
MT>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none

FETCh[:SCALar]:POWer:REAL? {<NR1>}
MEASure[:SCALar]:POWer:REAL? {<NR1>}
Type: Channel-Specific.
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Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:
Return parameters:
Header on:

Header off:

Example:

Remote Control {§Hz5RAA

These queries return the true power. The return could be -1, -2, -3
and <NR2>. -1: The first time integrated calculation is not complete
yet.

-2: RCE represents “range change error” when integration process is
executing.

-3: Invalid data when OVR + OCR + OCP occur.

none

none

FETCh:POWer:REAL?<PMT>,
FETCh:POWer:REAL?<space><NR1><PMT>,
MEASure:POWer:REAL?<PMT>,
MEASure:POWer:REAL?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

<NR2>

:FETCH:POWER:REAL<space><NR2><RMT>
:FETCH:POWER:REAL<space><NR2> ,<NR2>,<NR2>,<NR2><RM
T>

<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none

FETCh[:SCALar]:POWer:PFACtor? {<NR1>}
MEASure[:SCALar]:POWer:PFACtor? {<NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:
Return parameters:
Header on:

Header off:

Example:

Channel-Specific.

These queries return the power factor. The return could be -3 or
<NR2>.

-3: Invalid data when OVR, OCR, OCP occur.

none

none

FETCh:POWer:PFACtor?<PMT>,
FETCh:POWer:PFACtor?<space><NR1><PMT>,
MEASure:POWer:PFACtor?<PMT>,
MEASure:POWer:PFACtor?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
<NR2>

:FETCH:POWER:PFACTOR<space><NR2><RMT>
:FETCH:POWER:PFACTOR<space><NR2>,<NR2>,<NR2>,<NR2>
<RMT>

<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none

FETCh[:SCALar]:POWer:APParent? {<NR1>}
MEASure[:SCALar]:POWer:APParent? {<NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Channel-Specific.

These queries return the apparent power. The return could be -3 or
<NR2>.

-3: Invalid data when OVR + OCR + OCP occur.

none

none

FETCh:POWer:APParent?<PMT>,
FETCh:POWer:APParent?<space><NR1><PMT>,
MEASure:POWer:APParent?<PMT>,
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Query parameters:
Return parameters:
Header on:

Header off:

Example:

MEASure:POWer:APParent?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

<NR2>

:FETCH:POWER:APPARENT<space><NR2><RMT>
:FETCH:POWER:APPARENT<space><NR2>,<NR2>,<NR2>,<NR2
><RMT>

<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none

FETCh[:SCALar]:POWer:REACtive? {<NR1>}
MEASure[:SCALar]:POWer:REACtive? {<NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:
Return parameters:
Header on:

Header off:

Example:

Channel-Specific.

These queries return the reactive power. The return could be -3 or
<NR2>.

-3: Invalid data when OVR ~ OCR + OCP occur.

none

none

FETCh:POWer:REACtive?<PMT>,
FETCh:POWer:REACtive?<space><NR1><PMT>,
MEASure:POWer:REACtive?<PMT>,
MEASure:POWer:REACtive?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

<NR2>

:FETCH:POWER:REACTIVE<space><NR2><RMT>
:FETCH:POWER:REACTIVE<space><NR2>,<NR2>,<NR2>,<NR2
><RMT>

<NR2><RMT>

<NR2>,<NR2><NR2><NR2><RMT>

none

FETCh[:SCALar]:POWer:DC? {<NR1>}
MEASure[:SCALar]:POWer:DC? {<NR1>}
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Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:

Return parameters:
Header on:
Header off:

Example:

Channel-Specific.

These queries return the average power. The return could be -1, -2,
-3 and <NR2>. -1: The first time integrated calculation is not
complete yet.

-2: RCE represents “range change error” when integration process is
executing.

-3: Invalid data when OVR + OCR + OCP occur.

none

none

FETCh:POWer:DC?<PMT>,
FETCh:POWer:DC?<space><NR1><PMT>,
MEASure:POWer:.DC?<PMT>,
MEASure:POWer:DC?<space><NR1><PMT>

<NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

<NR2>

:FETCH:POWER:DC<space><NR2><RMT>
:FETCH:POWER:DC<space><NR2>,<NR2>,<NR2>,<NR2><RMT>
<NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

none
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FETCh[:SCALar]:POWer:ENERgy? {<NR1>}
MEASure[:SCALar]:POWer:ENERgy? {<NR1>}

Type: Channel-Specific.

Description: These queries return the energy in Joule when the ENER:MODE is
JOULE or return the energy in watt hour when the ENER:MODE is
WHR. The return could be -3 or <NR2>. -3: Invalid data when OVR -
OCR ~ OCP occur.

Setting syntax:none

Setting parameters:none

Query syntax: FETCh:POWer.ENERgy?<PMT>,
FETCh:POWer:ENERgy?<space><NR1><PMT>,
MEASure:POWer:ENERgy?<PMT>,
MEASure:POWer:ENERgy?<space><NR1><PMT>

Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4

Return parameters: <NR2>

Header on: FETCH:POWER:ENERGY<space><NR2><RMT>
:FETCH:POWER:ENERGY<space><NR2> <NR2>,<NR2> ,<NR2><
RMT>
Header off: <NR2><RMT>

<NR2>,<NR2>,<NR2>,<NR2><RMT>

Example: none

FETCh[:SCALar]:FREQuency? {<NR1>}
MEASure[:SCALar]:FREQuency? {<NR1>}

Type: Channel-Specific.

Description: These queries return the frequency in Hertz.
Setting syntax: none

Setting parameters:none

Query syntax: FETCh:FREQuency?<PMT>,

FETCh:FREQuency?<space><NR1><PMT>,
MEASure:FREQuency?<PMT>,
MEASure:FREQuency?<space><NR1><PMT>
Query parameters: <NR1>, 0 ~ 4, 0:All channel, 1~4:Channel 1 ~ Channel 4
Return parameters: <NR2>
Header on: :FETCH:FREQUENCY<space><NR2><RMT>
:FETCH:FREQUENCY<space><NR2>,<NR2>,<NR2>,<NR2><RMT
>
Header off: <NR2><RMT>
<NR2>,<NR2>,<NR2><NR2><RMT>
Example: none

FETCh[:SCALar]:EFFiciency?
MEASure[:SCALar]:EFFiciency?

Type: Three-Phase.
Description: These queries return the efficiency.
Setting syntax: none

Setting parameters:none
Query syntax: FETCh:EFFiciency?<PMT>,
MEASure:EFFiciency?<PMT>,
Query parameters: none
Return parameters: <NR2>
Header on: :FETCH:EFFICIENCY<space><NR2><RMT>
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Header off:
Example:

<NR2><RMT>
none

FETCh[:SCALar]:VOLTage:HARMonic:ARRay? <CRD>{<,><NR1>}
MEASure[:SCALar]:VOLTage:HARMonic:ARRay? <CRD>{<,><NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:

Return parameters:
Header on:

Header off:

Separator O:

Separator 1:
Example:

Channel-Specific.

These queries return the amplitude of all the harmonic order of
voltage. The return could be -3 or <NR2>. -3: Invalid data when OVR
occur.

none

none
FETCh:VOLTage:HARMonic:ARRay?<space><CRD><PMT>,
FETCh:VOLTage:HARMonic:ARRay?<space><CRD>,<NR1><PMT
>

MEASure:VOLTage:HARMonic:ARRay?<space><CRD><PMT>,
MEASure:VOLTage:HARMonic:ARRay?<space><CRD>,<NR1><P
MT>

<CRD>, VALUE | PERCENT

<NR1>, 1 ~ 4: Channel 1 ~ Channel 4

<NR2>

:FETCH:VOLTAGE:HARMONIC:ARRAY <space><NR2>,<NR2>,
<NR2>,...up to 101 <RMT>

<NR2>,<NR2>,<NR2>,...up to 101 <RMT>
<NR2>,<NR2>,<NR2>,...up to 101 <RMT>
<NR2>;<NR2>;<NR2>;...up to 101 <RMT>

none

FETCh[:SCALar]:CURRent:HARMonic:ARRay? <CRD>{<,><NR1>}
MEASure[:SCALar]:CURRent:HARMonic:ARRay? <CRD>{<,><NR1>}

Type:
Description:

Setting syntax:
Setting parameters:
Query syntax:

Query parameters:

Return parameters:
Header on:

Header off:

Separator 0:

Separator 1:
Example:

Channel-Specific.

These queries return the amplitude of all the harmonic order. The
return could be -3 or <NR2>. -3: Invalid data when OCR+ OCP occur.
none

none
FETCh:CURRent:HARMonic:ARRay?<space><CRD><PMT>,
FETCh:CURRent:HARMonic:ARRay?<space><CRD>,<NR1><PMT
>l

MEASure:CURRent:HARMonic:ARRay?<space><CRD><PMT>,
MEASure:CURRent:HARMonic:ARRay?<space><CRD>,<NR1><P
MT>

<CRD>, VALUE | PERCENT

<NR1>, 1 ~ 4: Channel 1 ~ Channel 4

<NR2>

:FETCH:CURRENT:HARMONIC:ARRAY <space><NR2>,
<NR2>,<NR2>,...up to 101 <RMT>

<NR2>,<NR2>,<NR2>,...up to 101 <RMT>
<NR2>,<NR2>,<NR2>,...up to 101 <RMT>
<NR2>;<NR2>;<NR2>;...up to 101 <RMT>

none

FETCh[:SCALar]:SIGMa:POWer:REAL?
MEASure[:SCALar]:SIGMa:POWer:REAL?
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Type:

Three-Phase.
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Description: These queries return the true power. The return could be -1, -2, -3
and <NR2>. -1: The first time integrated calculation is not complete
yet.
-2: RCE represents “range change error” when integration process is
executing.
-3: Invalid data when OVR + OCR + OCP occur.

Setting syntax: none

Setting parameters:none
Query syntax: FETCh:SIGMa:POWer:REAL?<PMT>,
MEASure:SIGMa:POWer:REAL?<PMT>,

Query parameters: none

Return parameters: <NR2>
Header on: :FETCH:SIGMA:POWER:REAL<space><NR2><RMT>
Header off: <NR2><RMT>

Example: none

FETCh[:SCALar]:SIGMa:POWer:PFACtor?
MEASure[:SCALar]:SIGMa:POWer:PFACtor?

Type: Three-Phase.
Description: These queries return the power factor. The return could be -3, -50r
<NR2>.

-3: Invalid data when OVR, OCR, OCP occur.
-5: Invalid data when OPFR occur.

Setting syntax: none
Setting parameters:none
Query syntax: FETCh:SIGMa:POWer:PFACtor?<PMT>,

MEASure:SIGMa:POWer:PFACtor?<PMT>,
Query parameters: none
Return parameters: <NR2>
Headeron: FETCH:SIGMA:POWER:PFACTOR<space><NR2><RMT>
Header off: <NR2><RMT>
Example: none

FETCh[:SCALar]:SIGMa:POWer:APParent?
MEASure[:SCALar]:SIGMa:POWer:APParent?

Type: Three-Phase.

Description: These queries return the apparent power. The return could be -3 or
<NR2>.
-3: Invalid data when OVR ~ OCR -~ OCP occur.

Setting syntax: none

Setting parameters:none
Query syntax: FETCh:SIGMa:POWer:APParent?<PMT>,
MEASure:SIGMa:POWer:APParent?<PMT>,

Query parameters: none

Return parameters: <NR2>
Header on: :FETCH:SIGMA:POWER:APPARENT<space><NR2><RMT>
Header off: <NR2><RMT>

Example: none

FETCh[:SCALar]:SIGMa:POWer:REACtive?
MEASure[:SCALar]:SIGMa:POWer:REACtive?

Type: Three-Phase.

Description: These queries return the reactive power. The return could be -3 or
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<NR2>.
-3: Invalid data when OVR + OCR + OCP occur.
Setting syntax: none
Setting parameters:none
Query syntax: FETCh::SIGMa:POWer:REACtive?<PMT>,
MEASure:SIGMa:POWer:REACtive?<PMT>,
Query parameters: none
Return parameters: <NR2>
Header on: :FETCH:SIGMA:POWER:REACTIVE<space><NR2><RMT>
Header off: <NR2><RMT>
Example: none

FETCh[:SCALar]:HARMonic:ARRay? {<NR1>}
MEASure[:SCALar]:HARMonic:ARRay? {<NR1>}

Type: Channel-Specific.

Description: These queries return the total parameters of harmonic meaurement.
Setting syntax: none

Setting parameters: none

Query syntax: FETCh:HARMonic:ARRay?<PMT>,

FETCh:HARMonic:ARRay?<space><NR1><PMT>,
MEASure:HARMonic:ARRay?<PMT>,
MEASure:HARMonic:ARRay?<space><NR1><PMT>
Query parameters: <NR1>, 1 ~ 4: Channel 1 ~ Channel 4
Return parameters: <NR2> or NAN, NAN represents no measure value.
<Arg1>;<Arg2>;<Arg3>; -~ - ~ ;<Arg12>;<Arg13><PMT>
<Arg1>: V,I,P,S,Q,PF,¢(1),Vthd,Ithd,Pthd
<Arg2>: V(k) , k=0~ 100
<Arg3>:I(k) , k=0~ 100
<Arg4>: P(k) , k=0~ 100
<Arg5>: S(k) , k=0~ 100
<Arg6>: Q(k) , k=0~ 100
<Arg7>: PF(k) ,k =0~ 100
<Arg8>: Vdeg(k) , k =0~ 100
<Arg9>: Ideg(k) , k =0~ 100
<Arg10>: @(k), k=0~ 100
<Arg11>: Vhdf(k) , k =0~ 100
<Arg12>: |hdf(k) , k =0~ 100
<Arg13>: Phdf(k) , k =0~ 100
Header on:
:FETCH:HARMONIC:ARRAY<space><NR2>,...,<NR2>;<NR2>,...,<NR2
>;<NR2>,...,<NR2><RMT>
Header off: <NR2>,...,.<NR2>;<NR2>,...,<NR2>;<NR2>,...,<NR2><RMT>
Separator 0: <NR2>,...,<NR2>;<NR2>,...,<NR2>;<NR2>,...,<NR2><RMT>
Separator 1: <NR2>;...;<NR2>;<NR2>;...;<NR2>;<NR2>;...;<NR2><RMT>
Example: none

COMMUNICATE Sub-system

[COMMunicate:]ADDRess:GPIB
Type: System.
Description: This command sets the GPIB address.
Setting syntax: ADDRess:GPIB<space><NR1><PMT>
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Setting parameters:<NR1>, 1 ~ 30

Query syntax: ADDRess:GPIB?<PMT>

Return parameters: <NR1>, 1 ~ 30
Header on: :ADDRESS:GPIB<space><NR1><RMT>
Header off: <NR1><RMT>

Example: none

CONFIGURE Sub-system

[CONFiqure:]JVOLTage:RANGe
Type: Channel-Specific or All channels.
Description: This command sets the voltage range of measure.
Setting syntax: VOLTage:RANGe<space><CRD><PMT>
VOLTage:RANGe<space><CRD>,<CRD>,<CRD>,<CRD><PMT>
Setting parameters:<CRD>, AUTO | V600 | V300 | V150 | V60 | V30 | V15
‘I':denote no action
Query syntax: VOLTage:RANGe?<PMT>
Return parameters: <CRD>, V600 | V300 | V150 | V60 | V30 | V15
Header on: :VOLTAGE:RANGE<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: <CRD>,<CRD>,<CRD>,<CRD><RMT>
Example: none

[CONFiqure:]CURRent:RANGe
Type: Channel-Specific or All channels.
Description: This command sets the current range of measure.
Setting syntax: CURRent:RANGe<space><CRD><PMT>
CURRent:RANGe<space><CRD>,<CRD>,<CRD>,<CRD><PMT>
Setting parameters:<CRD>, ‘/:denote no action
External shunt off:
Shunt AUTO: AUTO | A20 | A5 | A2 | AO5 | A02 | A005 | A0O2 | A0005
Shunt HIGH: AUTO | A20 | A5 | A2 | A05
Shunt LOW: AUTO | A02 | A005 | A002 | AO005
External shunt on: AUTO | EO1 | EO05 | E0025 | EOO1
Query syntax: CURRent:RANGe?<PMT>
Return parameters: <CRD>,
External shunt off: A20 | A5 | A2 | A05 | A02 | A005 | A002 | AO005
External shunt on: EO1 | EO05 | E0025 | EO01
Header on: :CURRENT:RANGE<space><CRD>,<CRD>,<CRD>

,<CRD><RMT>
Header off: <CRD>,<CRD>,<CRD>,<CRD><RMT>
Example: none

[CONFigure:]CURRent:SHUNt

Type: Channel-Specific or All channels.

Description: This command sets the current shunt of measure.

Setting syntax: CURRent:SHUNt<space><CRD><PMT>

CURRent:SHUNt<space><CRD>,<CRD>,<CRD>,<CRD><PMT>

Setting parameters:<CRD>, HIGH | LOW | AUTO

Query syntax: CURRent:SHUNt?<PMT>

Return parameters: <CRD>, HIGH | LOW | AUTO
Header on: :CURRENT:SHUNT<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: = <CRD>,<CRD>,<CRD>,<CRD><RMT>

Example: none
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[CONFigure:]CURRent:INRush:LEVel
Type: All channels.
Description: This command sets the level of trigger of inrush current in Ampere.
Setting syntax: CURRent:INRush:LEVel<space><NR2><PMT>
Setting parameters:<NR2>, 0.1 ~ 9999.9
Query syntax: CURRent:INRush:LEVel?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2>, 0.1 ~ 9999.9
Header on: :CURRENT:INRUSH:LEVEL<space><NR2><RMT>
Header off: <NR2><RMT>
Example: none

[CONFigure:]CURRent:INRush:TIME

Type: All channels.
Description: This command sets the time of measure of inrush current in
Millisecond.

Setting syntax: CURRent:INRush:TIME<space><NR1><PMT>
Setting parameters:<NR1>, 1 ~ 9999
Query syntax: CURRent:INRush: TIME?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 1 ~ 9999
Header on: :CURRENT:INRUSH:TIME<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFigure:]CURRent:INRush:DELay

Type: All channels.
Description: This command sets the delay of measure of inrush current in
Millisecond.

Setting syntax: CURRent:INRush:DELay<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 9999
Query syntax: CURRent:INRush:DELay?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 9999
Header on: :CURRENT:INRUSH:DELAY<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFigqure:]MEASure:MODE

Type: All channels.
Description: This command sets the mode of measure.
Setting syntax: MEASure:MODE<space><CRD><PMT>
Setting parameters:<CRD>, WINDOW | AVERAGE
Query syntax: MEASure:MODE?<PMT>
Return parameters: <CRD>, WINDOW | AVERAGE
Header on: :MEASURE:MODE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFiqure:]MEASure:AVERage

Type: All channels.

Description: This command sets the number of measurements over which the
average calculation is to be performed.

Setting syntax: MEASure:AVERage<space><NR1><PMT>

Setting parameters:<NR1>,1|2|4|8| 16|32 | 64

Query syntax: MEASure:AVERage?[<space><MAX | MIN>]<PMT>
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Return parameters:<NR1>,1|2|4| 8|16 | 32 | 64
Headeron: :MEASURE:AVERAGE<space><NR1><RMT>
Header off: <NR1><RMT>

Example: none

[CONFiqure:]MEASure:WINDow
Type: All channels.
Description: This command sets the time of measure over which the window
calculation is to be performed.

Setting syntax: MEASure:WINDow<space><NR2><PMT>

Setting parameters:<NR2>, 0.1 ~ 60.0 ,resolution 0.1

Query syntax: MEASure:WINDow?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2>, 0.1 ~ 60.0
Header on: :MEASURE:WINDOW<space><NR2><RMT>
Header off: <NR2><RMT>

Example: none

[CONFigqure:]MEASure:WINDow:UPDate

Type: All channels.

Description: This command sets the update rate of measure over which the
window calculation is to be performed.
FIXED: The fixed interval of window sliding.

WINDOW: The varied interval according to the setting of window
time, that just affects the FETCH commands.

Setting syntax: MEASure:WINDow:UPDate<space><CRD><PMT>
Setting parameters:<CRD>, FIXED | WINDOW
Query syntax: MEASure:WINDow:UPDate?<PMT>
Return parameters: <CRD>, FIXED | WINDOW

Header on: :MEASURE:WINDOW:UPDATE<space><CRD><RMT>

Header off: <CRD><RMT>
Example: none

[CONFiqure:]MEASure:FORMula
Type: System
Description: This command sets the type of 3-phase power measurement.
Setting syntax: MEASure:FORMula<space><CRD><PMT>
Setting parameters:<CRD>, TYPE1 | TYPE2 | TYPE3
Query syntax: MEASure:FORMula?<PMT>
Return parameters: <CRD>, TYPE1 | TYPE2 | TYPE3
Header on: :MEASURE:FORMULA<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFiqure:]INTEGrate
Type: All channels.
Description: This command is used to switch the integration function.
Setting syntax: INTEGrate<space><CRD><PMT>
Setting parameters:<CRD>, OFF | ON
Query syntax: INTEGrate?<PMT>
Return parameters: <CRD>, OFF | ON
Header on: :INTEGRATE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

5-29



BN\ Th®REk 66203/66204 {3 FiM

[CONFiqure:]INTEGrate: TIME

Type: All channels.

Description: This command sets the time of integration in Second.

Setting syntax: INTEGrate: TIME<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 35999999
Query syntax: INTEGrate: TIME?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 35999999
Header on: :INTEGRATE:TIME<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFiqure:]FILTer

Type: All channels.
Description: This command is used to switch the low pass filter.
Setting syntax: FILTer<space><CRD><PMT>
Setting parameters:<CRD>, ON | OFF
Query syntax: FILTer?<PMT>
Return parameters: <CRD>, ON | OFF
Header on:  :FILTER<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFiqure:]THD:MODE

Type: All channels.
Description: This command sets the mode of THD measure.
Setting syntax: THD:MODE<space><CRD><PMT>
Setting parameters:<CRD>, FULL | ORDER
Query syntax: THD:MODE?<PMT>
Return parameters: <CRD>, FULL | ORDER
Header on: :THD:MODE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFigqure:]THD:ORDer

Type: All channels.
Description: This command sets the order of THD measure.
Setting syntax: THD:ORDer<space><NR1><PMT>
Setting parameters:<NR1>, 2 ~ 100
Query syntax: THD:ORDer?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 2 ~ 100
Header on: :THD:ORDER<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFiqure:]THD:CYCLe

Type: All channels.
Description: This command sets the cycle of THD measure.
Setting syntax: THD:CYCLe<space><NR1><PMT>
Setting parameters:<NR1>, 1 ~ 20
Query syntax: THD:CYCLe?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 1 ~ 20
Header on: :THD:CYCLE<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none
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[CONFiqure:]THD:SMOothing

Type: All channels.

Description: This command sets the state of smoothing filter.

Setting syntax: THD:SMOothing<space><CRD><PMT>

Setting parameters:<CRD>, OFF | ON

Query syntax: THD:SMOothing?<PMT>

Return parameters: <CRD>, OFF | ON
Header on: :THD:SMOOTHING<space><CRD><RMT>
Header off: <CRD><RMT>

Example: none

[CONFigure:]RANGe:RESPonse
Type: All channels.
Description: This command sets the response of current range switch.
Setting syntax: RANGe:RESPonse<space><CRD><PMT>
Setting parameters:<CRD>, FAST | SLOW
Query syntax: RANGe:RESPonse?<PMT>
Return parameters: <CRD>, FAST | SLOW
Header on: :RANGE:RESPONSE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFigure:]JENERgy:MODE
Type: All channels.
Description: This command sets the mode of energy measure.
Setting syntax: ENERgy:MODE<space><CRD><PMT>
Setting parameters:<CRD>, JOULE | WHR
Query syntax: ENERgy:MODE?<PMT>
Return parameters: <CRD>, JOULE | WHR
Header on: :ENERGY:MODE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFigure:1JENERgy:TIME
Type: All channels.
Description: This command sets the time of energy measure in Second.
Setting syntax: ENERgy: TIME<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 35999999
Query syntax: ENERgy: TIME?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 35999999
Header on: :ENERGY:TIME<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFiqure:]EFFiciency:MODE
Type: Three-Phase.
Description: This command sets the method of efficiency caculation.
Setting syntax: EFFiciency:MODE<space><CRD><PMT>
Setting parameters:<CRD>, A/B | B/A
Query syntax: EFFiciency:MODE?<PMT>
Return parameters: <CRD>, A/B | B/A
Header on: :EFFICIENCY:MODE<space><CRD><RMT>
Header off: <CRD><RMT>
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Example: none

[CONFigure:]JHOLD:MODE

Type: System.

Description: This command sets the mode of hold function.

Setting syntax: HOLD:MODE<space><CRD><PMT>

Setting parameters:<CRD>, STOP | MAX | MIN

Query syntax: HOLD:MODE?<PMT>

Return parameters: <CRD>, STOP | MAX | MIN
Header on: :HOLD:MODE<space><CRD><RMT>
Header off: <CRD><RMT>

Example: none

[CONFigure:]JHOLD:TIME

Type: System.
Description: This command sets the time of hold function in Second.
Setting syntax: HOLD:TIME<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 9999
Query syntax: HOLD:TIME?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 9999
Header on: :HOLD:TIME<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFiqure:]DISPlay:UPDate

Type: System.
Description: This command sets the screen display update rate.
Setting syntax: DISPlay:UPDate<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 3, 0: 0.25s, 1: 0.5s, 2: 1s, 3: 2s
Query syntax: DISPlay:UPDate?<PMT>
Return parameters:<NR1>,0.25|0.5| 1| 2
Header on:  :DISPlay:UPDATE<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CONFiqure:]DISPlay:BRIGHt

Type: System.
Description: This command sets the bright of screen.
Setting syntax: DISPlay:BRIGHt<space><CRD><PMT>
Setting parameters:<CRD>, LOW | MIDDLE | HIGH
Query syntax: DISPlay:BRIGHt?<PMT>
Return parameters: <CRD>, LOW | MIDDLE | HIGH
Header on:  :IDISPLAY:BRIGHT<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CONFigqure:]INPut:WIRing

5-32

Type: Three-Phase.
Description: This command is used to switch the input wiring mode.
Setting syntax: INPut:WIRing<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 4, 0: 1P2W, 1: 1P3W, 2: 3P3W, 3: 3P4W, 4:3V3A
Query syntax: INPut:WIRing?<PMT>
Return parameters: <CRD>, 1P2W | 1P3W | 3P3W | 3P4W | 3V3A

Header on:  :INPut:WIRING<space><CRD><RMT>
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Header off: <CRD><RMT>
Example: none

[CONFigure:]INPut:CT

Type: Channel-Specific or All channels.

Description: This command is used to switch the CT function.

Setting syntax: INPut:CT<space><CRD><PMT>

INPut:CT<space><CRD>,<CRD>,<CRD>,<CRD><PMT>

Setting parameters:<CRD>, OFF | ON, ‘/:denote no action

Query syntax: INPut:CT?<PMT>

Return parameters: <CRD>, OFF | ON
Header on:  :INPut:CT<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: <CRD>,<CRD>,<CRD>,<CRD><RMT>

Example: none

[CONFiqure:]INPut:CT:RATio

Type: Channel-Specific or All channels.

Description: This command sets the CT ratio.

Setting syntax: INPut:CT:RATio<space><NR2><PMT>

INPut:CT:RATio<space><NR2>,<NR2>,<NR2> ,<NR2><PMT>

Setting parameters:<NR2>, 1.0 ~ 9999.9 , resolution 0.1, /:denote no action

Query syntax: INPut:CT:RATIio?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2>, 1.0 ~ 9999.9
Header on:  :INPUT:CT:RATIO<space><NR2>,<NR2>,<NR2>,<NR2><RMT>
Header off: <NR2>,<NR2>,<NR2>,<NR2><RMT>

Example: none

[CONFiqure:]INPut:HV
Type: Channel-Specific or All channels.
Description: This command is used to switch the HV function.
Setting syntax: INPut:HV<space><CRD><PMT>
INPut:HV<space><CRD>,<CRD>,<CRD>,<CRD><PMT>
Setting parameters:<CRD>, OFF | ON | A662012 | A662023 | USERDEF, ‘/:denote no
action
Query syntax: INPut:HV?<PMT>
Return parameters: <CRD>, OFF | ON | A662023 | USERDEF
Header on:  :INPUT:HV<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: = <CRD>,<CRD>,<CRD>,<CRD><RMT>
Example: none

[CONFigure:]INPut:HV:RATio
Type: Channel-Specific or All channels.
Description: This command is used to set the ratio of HV kit when USERDEF
state is selected.
Setting syntax: INPut:HV:RATio<space><NR2><PMT>
INPut:HV:RATio<space><NR2>,<NR2> ,<NR2> <NR2><PMT>
Setting parameters:<NR2>, 1.000 ~ 50.000 , resolution 0.001, ‘/’:denote no action
Query syntax: INPut:HV:RATio?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2>, 1.000 ~ 50.000, ‘----- “:denote invalid.
Header on: :INPUT:HV:RATIO<space><NR2>,<NR2>,<NR2>,<NR2><RMT>
Header off: <NR2>,<NR2>,<NR2> <NR2><RMT>
Example: none

[CONFigure:]INPut:SHUNt
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Type: Channel-Specific or All channels.
Description: This command is used to switch the external shunt function.
Setting syntax: INPut:SHUNt<space><CRD><PMT>
INPut:SHUNt<space><CRD>,<CRD>,<CRD>,<CRD><PMT>
Setting parameters:<CRD>, OFF | ON, ‘/:denote no action
Query syntax: INPut:SHUNt?<PMT>
Return parameters: <CRD>, OFF | ON
Header on:  :INPUT:SHUNT<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: <CRD>,<CRD>,<CRD>,<CRD><RMT>
Example: none

[CONFiqure:]INPut:SHUNt:RESIStance

Type: Channel-Specific or All channels.

Description: This command sets the external shunt resistance.

Setting syntax: INPut:SHUNt:RESIStance<space><NR2><PMT>
INPut:SHUNt:RESIStance<space><NR2>,<NR2>,<NR2>,<NR2><P

MT>

Setting parameters:<NR2>, 0.0000001 ~ 99.9999999 , resolution 0.0000001, ‘/:denote
no action

Query syntax: INPut:SHUNt:RESIStance?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2>, 0.0000001 ~ 99.9999999
Header on: INPUT:SHUNT:RESISTANCE<space><NR2>,<NR2>,<NR2>

,<NR2><RMT>
Header off: <NR2>,<NR2>,<NR2>,<NR2><RMT>
Example: none
TRIGger
Type: Channel-Specific or All channels.
Description: Three different modes, GONG, INRUSH and ENERGY, are triggered

by this command.
Setting syntax: TRIGger<space><CRD><PMT>
Setting parameters:<CRD>, OFF | ON
Query syntax: TRIGger?[<space><NR1>]<RMT>
Query parameters: <NR1>, 1 ~ 4: CH1 ~ CH4, 0: All Channels
Return parameters: <CRD>, STOP | FINISH | RUNNING
When query parameter set to 1 ~ 4:
Header on: :TRIGGER<space><CRD><RMT>
Header off: <CRD><RMT>
When query parameter set to O:
Header on: :TRIGGER<space><CRD>,<CRD>,<CRD>,<CRD><RMT>
Header off: <CRD>,<CRD>,<CRD>,<CRD><RMT>
Example: none

TRIGger:MODE
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Type: All channels.
Description: This command is used to select which mode will be triggered.
Setting syntax: TRIGger:MODE<space><CRD><PMT>
Setting parameters:<CRD>, NONE | GONG | INRUSH | ENERGY
Query syntax: TRIGger:MODE?<PMT>
Return parameters: <CRD>, NONE | GONG | INRUSH | ENERGY
Header on: :TRIGGER:MODE<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none
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PROTection:CLEar

Type: All channels.

Description: This command clears the alarm message.
Setting syntax: PROTection:CLEar<PMT>

Setting parameters:none

Query syntax: none

Return parameters: none

Example: none

PROTection?
Type: All channels.
Description: This query returns the alarm message of all channels.
Bit position| 15 14~7 6 5 4 3 2 1 0
o Energy | Inrush [Integrate
Condition | FAN - OPFR RCE RCE RCE OCP OCR OVR
Bit weight | 32768 - 64 32 16 8 4 2 1

Setting syntax: none

Setting parameters:none

Query syntax: PROTection?<PMT>

Return parameters: <NR1> 0 ~ 65535
Header on:  :IPROTECTION<space><NR1>,<NR1>,<NR1><NR1><RMT>
Header off: <NR1>,<NR1><NR1>,<NR1><RMT>

Example: none

WAVeform:CAPture?
Type: All channels.
Description: This query performs the acquisition of new waveform once and
returns the status of this action.

Setting syntax: none

Setting parameters:none

Query syntax: WAVeform:CAPture?<PMT>

Return parameters: <CRD>, OK | WAIT | ERROR
Header on: :WAVEFORM:CAPTURE<space><CRD><RMT>
Header off: <CRD><RMT>

Example: none

WAVeform:DATA? <CRD>
Type: Channel-Specific.
Description: This query returns voltage or current waveform data from the Power

Meter in binary format. The waveform either voltage or current are

consist of 2048 points in format of 32bits float point.

Low byte — High byte

#48192<bytel><byte2><byte3><byte4><byte5><byte6><byte7><byte8>...
\y yt y y j\y y Y y S

Point #1 Point #2

Setting syntax: none
Setting parameters:none
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Query syntax: WAVeform:DATA?<space><CRD><PMT>

Query parameters: <CRD>, V | |

Return parameters: <DLABRD>, #48192<byte1><byte2><byte3>...<byte8192>
Header on: :WAVEFORM:DATA<space><DLABRD><RMT>
Header off: <DLABRD><RMT>

Example: none

[CONFigure:]JFORMat:WARNing

Type: System
Description: This command sets the format of warning message.
Setting syntax: FORMat:WARNiing<space><CRD><PMT>
Setting parameters:<CRD>, NUMBER | STRING
NUMBER message: -1,-2,-3,-4,-5
STRING message: E1, E2, E3, E4, E5
Query syntax: FORMat:WARNing?<PMT>
Return parameters: <CRD>, NUMBER | STRING
Header on: :FORMAT:WARNING<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

SHOW Sub-system

SHOWI:DISPlay]:CHANnNel

Type: System.

Description: This command is used to select which channel will be displayed.

Setting syntax: SHOW:CHANnRel<space><arg1>,<arg2>,<arg3>,<arg4><PMT>

Setting parameters:<arg1 ~ 4> denote four display areas, and there are in <NR1> type,
1 ~4: Channel 1 ~ Channel 4

Query syntax: none
Return parameters: none
Example: none

SHOWI:DISPlay]:ITEM
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Type: System.
Description: This command is used to select which item of measure will be
displayed.

Setting syntax: SHOW:ITEM<space><arg1>,<arg2>,<arg3>,<arg4><PMT>
Setting parameters:<arg1 ~ 4> denote four display areas, and there are in <CRD> type,
arg1: V, I, W, IS, VPK+, PF, F
arg2: V, I, W, IS, VPK-, EFF, CFI
arg3:V, I, W, IS, E, THDV, THDI
arg4: V, I, W, PF, VA, VAR, (Ew, Epf, Eva, Evar only for non-1P2W

mode)
Query syntax: none
Return parameters: none
Example: none
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CALCULATE Sub-system

[CALCulate:]COMParator

Type: All channels.

Description: Users can configure upper and lower boundary of measured items.
662xx will check measured items according to the boundaries. Once
any item exceeds the boundaries, the item will be recorded. The
command is used to turn on/off the comparison function.

Setting syntax: COMParator<space><CRD><PMT>

Setting parameters:<CRD>, ON | OFF

Query syntax: COMParator?<PMT>

Return parameters: <CRD>, ON | OFF

Header on: :COMPARATOR<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none

[CALCulate:]COMParator:TIME
Type: All channels.
Description: Programming “COMP:TIME” decides the dwelling time of
comparison function. The unit of Setting Parameter is second.
Setting syntax: COMParator:TIME<space><NR1><PMT>
Setting parameters:<NR1>, 0 ~ 9999
Query syntax: COMParator:TIME?[<space><MAX | MIN>]<PMT>
Return parameters: <NR1>, 0 ~ 9999
Header on: :COMPARATOR:TIME<space><NR1><RMT>
Header off: <NR1><RMT>
Example: none

[CALCulate:]COMParator:RESult?

Type: All channels.

Description: This query command returns the result of comparison. The return
value is PASS/FAIL/NONE.

Setting syntax: none

Setting parameters:none

Query syntax: COMParator:RESult?<PMT>

Return parameters: <CRD>, NONE | PASS | FAIL
Header on: :COMPARATOR:RESULT<space><CRD><RMT>
Header off: <CRD><RMT>

Example: none

[CALCulate:]COMParator:FAIL?
Type: Channel-Specific.
Description: This query command returns the measured items which are out of
programmed boundaries. The return strings of measured item are
listed in Response Parameters.

Setting syntax: none
Setting parameters:none
Query syntax: COMParator:FAIL?<PMT>

Return parameters: <CRD>, NONE, V, VPK+, VPK-, THDV, |, IPK+, IPK-, IS, CFI, THDI,
W, PF, VA, VAR, ENEG, FREQ
Header on: :COMPARATOR:FAIlL<space><CRD>,<CRD>,...<RMT>
Header off: <CRD>,<CRD>,...<RMT>
Separator 0: <CRD>,<CRD>,...<RMT>
Separator 1: <CRD>;<CRD>;...<RMT>
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Example: none

[CALCulate:]COMParator:ITEM
Type: Channel-Specific.
Description: This command is used to select measured items as comparison
items in GONG mode.
Setting syntax: COMParator:ITEM<space><CRD>,<CRD>,<CRD>,...<PMT>
Setting parameters:<CRD>, NONE, V, VPK+, VPK-, THDV, |, IPK+, IPK-, IS, CFI, THDI,
W, PF, VA, VAR, ENEG, FREQ
Query syntax: COMParator:ITEM?<PMT>
Return parameters: <CRD>, NONE, V, VPK+, VPK-, THDV, |, IPK+, IPK-, IS, CFI, THDI,
W, PF, VA, VAR, ENEG, FREQ
Headeron: :COMPARATOR:ITEM<space><CRD>,<CRD>,...<RMT>
Header off: <CRD>,<CRD>,...<RMT>
Separator 0: <CRD>,<CRD>,...<RMT>
Separator 1: <CRD>;<CRD>;...<RMT>
Example: none

[CALCulate:]COMParator:LIMit:V

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of voltage (r.m.s) in
GONG mode.

Setting syntax: COMParator:LIMit:V<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don’t care.
Query syntax: COMParator:LIMit:V?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:V<space><NR2> <NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:VPK+
Type: Channel-Specific.
Description: This command sets upper and lower boundaries of positive peak
voltage in GONG mode.
Setting syntax: COMParator:LIMit:VPK+<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don’t care.
Query syntax: COMParator:LIMit:VPK+?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:VPK+<space><NR2> ,<NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:VPK-
Type: Channel-Specific.
Description: This command sets upper and lower boundaries of negative peak
voltage in GONG mode.
Setting syntax: COMParator:LIMit:VPK-<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don’t care.
Query syntax: COMParator:LIMit:VPK-?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
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Header on: :COMPARATOR:LIMIT:VPK-<space><NR2> <NR2><RMT>
Header off: <NR2><NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit: THDV
Type: Channel-Specific.
Description: This command sets upper and lower boundaries of total harmonic
distortion of voltage in GONG mode.
Setting syntax: COMParator:LIMit: THDV<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99.99, -1 denote don'’t care.
Query syntax: COMParator:LIMit: THDV?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99.99
Header on: :COMPARATOR:LIMIT:-THDV<space><NR2>,<NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:|

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of current (r.m.s.) in
GONG mode.

Setting syntax: COMParator:LIMit:I<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 9999.99999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:1?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2>, -1 ~ 9999.99999
Header on: :COMPARATOR:LIMIT:I<space><NR2>,<NR2><RMT>
Header off: <NR2><NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:IPK+
Type: Channel-Specific.
Description: This command sets upper and lower boundaries of positive peak
current in GONG mode.
Setting syntax: COMParator:LIMit:IPK+<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 9999.99999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:IPK+?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2>, -1 ~ 9999.99999
Header on: :COMPARATOR:LIMIT:IPK+<space><NR2><NR2><RMT>
Header off: <NR2><NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:IPK-
Type: Channel-Specific.
Description: This command sets upper and lower boundaries of negative peak
current in GONG mode.
Setting syntax: COMParator:LIMit:IPK-<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 9999.99999, -1 denote don’t care.
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Query syntax:

COMParator:LIMit:IPK-?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2>, -1 ~ 9999.99999

Header on:
Header off:
Separator O:
Separator 1:
Example:

:COMPARATOR:LIMIT:IPK-<space><NR2>,<NR2><RMT>
<NR2>,<NR2><RMT>

<NR2><NR2><RMT>

<NR2>;<NR2><RMT>

none

[CALCulate:]JCOMParator:LIMit:IS

Type:
Description:

Setting syntax:

Channel-Specific.

This command sets upper and lower boundaries of inrush current in
GONG mode.

COMParator:LIMit:IS<space><NR2>,<NR2><PMT>

Setting parameters:<NR2>, -1 ~ 9999.99999, -1 denote don’t care.

Query syntax:

COMParator:LIMit:1IS?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2>, -1 ~ 9999.99999

Header on:
Header off:
Separator O:
Separator 1:
Example:

:COMPARATOR:LIMIT:IS<space><NR2>,<NR2><RMT>
<NR2>,<NR2><RMT>

<NR2>,<NR2><RMT>

<NR2>;<NR2><RMT>

none

[CALCulate:]COMParator:LIMit:CFI

Type:
Description:

Setting syntax:

Channel-Specific.

This command sets upper and lower boundaries of current crest
factor in GONG mode.
COMParator:LIMit:CFl<space><NR2>,<NR2><PMT>

Setting parameters:<NR2>, -1 ~ 99.99, -1 denote don'’t care.

Query syntax:

COMParator:LIMit:CFI?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2> , -1 ~ 99.99

Header on:
Header off:
Separator O:
Separator 1:
Example:

:COMPARATOR:LIMIT:CFl<space><NR2>,<NR2><RMT>
<NR2><NR2><RMT>

<NR2>,<NR2><RMT>

<NR2>;<NR2><RMT>

none

[CALCulate:]COMParator:LIMit:THDI

Type:
Description:

Setting syntax:

Channel-Specific.

This command sets upper and lower boundaries of total harmonic
distortion of current in GONG mode.

COMParator:LIMit: THDI<space><NR2>,<NR2><PMT>

Setting parameters:<NR2>, -1 ~ 99.99, -1 denote don’t care.

Query syntax:

COMParator:LIMit: THDI?[<space><MAX | MIN>]<PMT>

Return parameters: <NR2> , -1 ~ 99.99

Header on:
Header off:
Separator O:
Separator 1:
Example:

:COMPARATOR:LIMIT:THDI<space><NR2>,<NR2><RMT>
<NR2>,<NR2><RMT>

<NR2>,<NR2><RMT>

<NR2>;<NR2><RMT>

none

[CALCulate:]COMParator:LIMit:W

Type:
Description:
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Channel-Specific.
This command sets upper and lower boundaries of power in GONG
mode.
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Setting syntax: COMParator:LIMit:W<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:W?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:W<space><NR2> ,<NR2><RMT>
Header off: <NR2><NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:PF

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of power factor in
GONG mode.

Setting syntax: COMParator:LIMit:PF<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 9.999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:PF?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 9.999
Header on: :COMPARATOR:LIMIT:PF<space><NR2><NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:VA

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of apparent power
in GONG mode.

Setting syntax: COMParator:LIMit:VA<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:VA?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:VA<space><NR2> ,<NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:VAR

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of reactive power in
GONG mode.

Setting syntax: COMParator:LIMit:VAR<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don’t care.
Query syntax: COMParator:LIMit:VAR?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:VAR<space><NR2>,<NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none
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[CALCulate:]COMParator:LIMit:FREQ

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of frequency in
GONG mode.

Setting syntax: COMParator:LIMit:FREQ<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don'’t care.
Query syntax: COMParator:LIMit:FREQ?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> , -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:FREQ<space><NR2>,<NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

[CALCulate:]COMParator:LIMit:ENEG

Type: Channel-Specific.
Description: This command sets upper and lower boundaries of energy in GONG
mode.

Setting syntax: COMParator:LIMit: ENEG<space><NR2>,<NR2><PMT>
Setting parameters:<NR2>, -1 ~ 99999.9999, -1 denote don’t care.
Query syntax: COMParator:LIMit:ENEG?[<space><MAX | MIN>]<PMT>
Return parameters: <NR2> |, -1 ~ 99999.9999
Header on: :COMPARATOR:LIMIT:ENEG<space><NR2><NR2><RMT>
Header off: <NR2>,<NR2><RMT>
Separator 0: <NR2>,<NR2><RMT>
Separator 1: <NR2>;<NR2><RMT>
Example: none

CALIBRATION Sub-system

CALibration:AUTO? {<NR1>}
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Type: Channel-Specific.

Description: The command is used to force 662xx to re-calibrate the offset of
current. If ambient temperature variation is too much, user may
program this command to improve the accuracy.

Setting syntax: none
Setting parameters:none
Query syntax: CALibration:AUTO?<PMT>,

CALibration:AUTO?<space><NR1><PMT>
Query parameters: <NR1>, 1 ~ 4: Channel 1 ~ Channel 4
Return parameters: <CRD>, OK | WAIT | FAIL
Header on: :CALIBRATION:AUTO<space><CRD><RMT>
Header off: <CRD><RMT>
Example: none
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6. Status Reporting

6.1 Introduction

This chapter explains the status data structure of Chroma 66200 Series electronic load as
shown in Figure 6-1 (on the next page). The standard registers, such as the Event Status
register group, the Output Queue, the Status Byte and Service Request Enable registers
perform the standard GPIB functions and are defined in IEEE-488.2 Standard Digital Interface
for Programmable Instrumentation. Other status register groups implement the specific status
reporting requirements for the electronic load. The Channel Status and Channel Summary
groups are used by multiple channel electronic loads to enable the status information that will
be kept at its own Status register for each channel.

6.2 Register Information in Common

B Condition register

The condition register represents the present status of electronic load signals. Reading the
condition register does not change the state of its bits. Only changes in electronic load
conditions affect the contents of this register.

B PTR/NTR Filter, Event register

The Event register captures changes in conditions corresponding to condition bits in a
condition register, or to a specific condition in the electronic load. An event becomes true
when the associated condition makes one of the following electronic load-defined transitions:

Positive TRansition (0 - to - 1)
Negative TRansition (1 - to - 0)
Positive or Negative TRansition (0-to-1 or 1-to-0)

The PTR/NTR filters determine what type of condition transitions set the bits in the Event
register. Channel Status, Questionable Status allow transitions to be programmed. Other
register groups, i.e. Channel Summary, Standard Event Status register group use an implied
Rise (0-to-1) condition transition to set bits in the Event register. Reading an Event register
clears it (all bits set to zero).

m Enable register

The Enable register can be programmed to enable the bit that the corresponding Event
register is logically ORed into the Channel Summary.
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Status Registers of Electronic Load
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6.2.1 Channel Status

m The Channel Status register informs you one or more channel status conditions, which
indicate certain errors or faults have occurred to a specific channel. Table 6-1 explains
the channel status conditions that are applied to the electronic load.

m  When the bits of the Channel Status Condition register are set, the corresponding
condition is true.

m Program the PTR/NTR filter to select the way of condition transition in the Channel
Status Condition register that will be set in the Event registers.

m Reading the Channel Status Event register resets itself to zero.

m The Channel Status Enable register can be programmed to specify the channel status
event bit that is logically ORed to become the corresponding channel bit in Channel
Summary Event register.

Table 6-1 Bit Description of Channel Status
Mnemonic | Bit |Value Meaning

OVR 0 1 |Over voltage range. When over voltage range condition has
occurred on a channel, Bit 0 is set and remains set until the over|
voltage range condition is removed and:PROT:CLE is
programmed.

OCR 1 2 |Over current range. When an over current range condition has
occurred on a channel, Bit 1 is set and remains set until the over
current range condition is removed and:PROT:CLE is
programmed.

OCP 2 4 |Over current protection. When an over current condition has
occurred on a channel, Bit 2 is set and remains set until the over
current condition is removed and:PROT:CLE is programmed.

Integrate 3 8 |Integration range changed error. It happens when the measured

RCE voltage or current signal is over the measurement range at
performing integration measurement function.
Inrush 4 16 |Inrush range changed error. It happens when the measured
RCE voltage or current signal is over the measurement range at
performing Inrush measurement function.
Energy 5 32 |Energy range changed error. It happens when the measured
RCE voltage or current signal is over the measurement range at

performing Energy measurement function.

6.2.2 Channel Summary

The Channel Summary registers summarize the channel status conditions up to 10
channels.

When an enabled bit in the Channel Status Event register is set, it causes the
corresponding channel bit in the Channel Summary Event register to be set.
Reading the Event register will reset it to zero.

The Channel Summary Enable register can be programmed to specify the channel
summary event bit from the existing channels that is logically ORed to become Bit 2
(CSUM bit) in the Status Byte register.
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6.2.3 Questionable Status

The Questionable Status registers inform you one or more questionable status conditions
which indicate certain errors or faults have occurred to at least one channel. Table 6-2
lists the questionable status conditions that are applied to the electronic load. These
conditions are same as the channel status conditions. Refer to Table 6-1 for a complete
description.

When a corresponding bit of Questionable Status Condition register is set, it indicates the
condition is true.

Program the PTR/NTR filter to select the way of condition transition in the Questionable
Status Condition register that will be set in the Event registers.

Reading the Questionable Status Event register will reset it to zero.

The Questionable status Enable register can be programmed to specify the questionable
status event bit that is logically ORed to become Bit 3 (QUES bit) in the Status Byte
register.

Table 6-2 Bit Description of Questionable Status

Mnemonic Bit | Value Meaning
OVR 0 1 Over voltage range.
OCR 1 2 Over current range.
oCP 2 4 Over current.
RCE 3 8 Integration range changed error.
RCE 4 16 Inrush range changed error.
RCE 5 32 Energy range changed error.
OPFR 6 64 Over power factor range.

6.2.4 Output Queue

The Output Queue stores output messages until they are read from the electronic load.
The Output Queue stores messages sequentially on a FIFO (First-In, First-Out) basis.
It sets to 4 (MAV bit) in the Status Byte register when there are data in the queue.

6.2.5 Standard Event Status

m  All programming errors that have occurred will set one or more error bits in the Standard
Event Status register. Table 6-3 describes the standard events that apply to the
electronic load.

m Reading the Standard Event Status register will reset it to zero.

m The Standard Event Enable register can be programmed to specify the standard event bit
that is logically ORed to become Bit 5 (ESB bit) in the Status Byte register.

Table 6-3 Bit Description of Standard Event Status
Mnemonic | Bit| Value Meaning
OPC 0o N Operation Complete. This event bit generated is responding to
the *OPC command. It indicates that the device has completed
all of the selected pending operations.

QYE 2 |4 Query Error. The output queue was read when no data were

present or the data in the queue were lost.

DDE 3 |8 Device Dependent Error. Memory was lost, or self-test failed.
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EXE 4

16

Execution Error. A command parameter was out of the legal
range or inconsistent with the electronic load’s operation, or the
command could not be executed due to some operating
conditions.

CME 5

32

Command Error. A syntax or semantic error has occurred, or the
electronic load has received a <GET> message from program.

6.2.6 Status Byte Register

m The Status Byte register summarizes all of the status events for all status registers. Table
6-4 describes the status events that are applied to the electronic load.

m The Status Byte register can be read with a serial of pull or *STB? query.

m  The RQS bit is the only bit that is automatically cleared after a serial of pull.

m  When the Status Byte register is read with a *STB? query, Bit 6 of the Status Byte
register will contain the MSS bit. The MSS bit indicates that the load has at least one
reason for requesting service. *STB? does not affect the status byte.

m  The Status Byte register is cleared by *CLS command.

Table 6-4 Bit Description of Status Byte

Mnemonic| Bit | Value Meaning

CSUM 2 4 Channel Summary. It indicates if an enabled channel event has
occurred. It is affected by Channel Condition, Channel Event and
Channel Summary Event registers.

QUES 3 |8 Questionable. It indicates if an enabled questionable event has
occurred.

MAV 4 |16 Message Available. It indicates if the Output Queue contains data.

ESB 5 |32 Event Status Bit. It indicates if an enabled standard event has
occurred.

RQS/MSS (6 |64 Request Service/Master Summary Status. During a serial of pull,
RQS is returned and cleared. For a *STB? query, MSS is returned
without being cleared.

6.2.7 Service Request Enable Register

The Service Request Enable register can be programmed to specify the bit in the Status Byte
register that will generate the service requests.
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7. CAN Bus

7.1 CAN Bus Protocol

Physical Layer
1.  Support standard (11-bit) and extended (29-bit) format.
2. Max. Speed: 1Mbps (100k, 125k, 200k, 250k, 400k, 500k, 800k, 1M)

Application Layer

Using the Chroma defined protocol and command set. The message ID b6 ~ b0 (11-bit) or b9
~ b0 (29-bit) means command for instrument; one ID corresponds to one command. The
instrument MASK (acceptance filter) b6 ~ b0 (11-bit) or b9 ~ b0 (29-bit) should be set as ‘0’
(don’t care).

Byte Order Format
Intel, little endian

Instrument CAN ID and MASK Configuration
The factory default of ID and MASK is configured as follows:

1. ID: 0x400

2. MASK:0

3. BAUDRATE: 1Mbps
4. SCPIID: 0

5. CycleID: 0

All parameters above can be changed at panel.

Periodic Response Measurement

The instrument can automatically respond measurement data periodically. User can set the
CYCLE_ID and Command ID 0x47 or 0x2CO0 to set who to respond. Setting CYCLE_TIME to
0 to disable this function.

Purpose of SCPI ID

The CAN command set only supports basic operation and setting. It is useful when some
function not supported by CAN command set. Then, you can use Command ID 0x011 to
transmit SCPI commands, and the instrument will respond the query by SCPI ID. When SCPI
command string length is over 8 bytes, data must be split as multi-packet with same
Command ID 0x011 and end as message terminator, OxOA.
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7.2 CAN Bus Commands
7.2.1 Command Set
Command ID Length | Data Parameter Description
11-bit 29-bit Type
(b6~b0) | (b9~b0)
0x010 1 char 0: N/A Reset the configuration
1: RESET of device to default
state.
0x011 ~8 ASCII SCPI command Payload is SCPI
command string,
response query by
SCPI ID
0x012 1 char 0: N/A Clear error protection
1: RESET and reset the status of
device
0x013 8 byte ByteO: wiring mode Byte set to 255(0xFF)
array Byte1: measure mode | denote don'’t care.
Byte2: average times Wiring mode:
Byte3: line filter 0: 1P2W
Byte4: window update | 1: 1P3W
Byte5: reserved (OxFF) | 2: 3P3W
Byte6: reserved (OxFF) | 3: 3P4W
Byte7: reserved (OxFF) | 4: 3V3A
Measure mode:
0: WINDOW
1: AVERAGE
Average times:
0: 1
1: 2
2: 4
3:8
4:16
5: 32
6: 64
Line filter:
0: Off
1: On
Window update:
0: FIXED
1: WINDOW
0x014 8 byte ByteO: voltage range of | This command sets the
array CH_1 voltage and current
Byte1: voltage range of | range of measure.
CH 2 Byte set to 255(0xFF)
Byte2: voltage range of | denote don’t care.
CH_3 Voltage range code:
Byte3: voltage range of | 0: AUTO
CH 4 1: 15V
Byte4: current range of | 2: 30V
CH 1 3: 60V




CAN Bus

Byte5: current range of
CH_2
Byte6: current range of
CH_3
Byte7: current range of
CH_4

4: 150V
5: 300V
6: 600V
Current range code:
:AUTO
5mA

: 20mA
50mA
200mA
500mA
2A

5A

: 20A

NN 2O

0x015

byte
array

Byte0: channel show of
view_1

Byte1: channel show of
view_2

Byte2: channel show of
view_3

Byte3: channel show of
view_4

Byte4: data show of
view_1

Byte5: data show of
view_2

Byte6: data show of
view_3

Byte7: data show of
view_4

This command is used
to select which item
and channel of
measure will be
displayed.

Byte set to 255(0xFF)
denote don'’t care.
channel show of
view_1~4:

0: channel 1

1: channel 2

2: channel 3

3: channel 4

data show of view_1:

data show of view_2:
\Y

I

W

(1S

: VPK-

: IPK-

: EFF

: CFI

ata show of view_3:

AONSOLNOUAWNSO

Mps—<

5: THDV

6: THDI
data show of view 4:
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LMo
s —<

F

4: VA

5: VAR

6:>W

7:2PF

8:ZVA

9:2VAR

(XW, ZPF, ZVA,
ZVAR only for
non-1P2W mode)

Byte1: CT state of
CH 2

0x016 float 0.1s ~ This command sets the
60.0s ,resolution 0.1s | time of measure over
which the window
calculation is to be
performed.
0x017 unsigned | ByteO: Mode of THD. This command is used
long Byte1: Order of THD. to set the parameters of
Byte2: Cycle of THD. the THD function.
Byte3: Smoothing of Mode: O(Full), 1(Order)
THD. Order: 2 ~ 100
Cycle: 1~ 20
Smoothing: 0(Off),
1(On)
0x018 unsigned | Os ~ 35999999s - unit: | This command sets the
long second time of integration in
Second.
char 0: Integration Off This command is used
1: Integration On to switch the integration
function.
0x019 unsigned | 0s ~ 35999999s - unit: | This command sets the
long second time of energy measure
in Second.
char 0: Joule This command sets the
1: Whr mode of energy
measure.
0x01A float Inrush measure trigger | This command is used
level to set the parameters of
0.1 ~9999.9, unit: the Inrush function.
Ampere
word Inrush measure time
1 ~ 9999, unit;
Millisecond
word Inrush measure delay
time
0 ~ 9999, unit;
Millisecond
0x01B byte ByteO: CT state of This command is used
array CH_1 to switch the CT

function.
0: Off
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Byte2: CT state of
CH_3
Byte3: CT state of
CH_4

1: On
255: don’t care

0x01C float 1.0 ~ 9999.9 This command sets the
CT ratio of channel 1.
float 1.0 ~ 9999.9 This command sets the
CT ratio of channel 2.
0x01D float 1.0 ~9999.9 This command sets the
CT ratio of channel 3.
float 1.0 ~ 9999.9 This command sets the
CT ratio of channel 4.
0x01E byte Byte0O: Ext-Shunt state | This command is used
array of CH_1 to switch the external
Byte1: Ext-Shunt state | shunt function.
of CH_ 2 0: Off
Byte2: Ext-Shunt state | 1: On
of CH_3 255: don'’t care
Byte3: Ext-Shunt state
of CH 4
Ox01F float 0.000001 ~ This command sets the
99.9999999 shunt resistance of
channel 1.
float 0.000001 ~ This command sets the
99.9999999 shunt resistance of
channel 2.
0x20 float 0.000001 ~ This command sets the
99.9999999 shunt resistance of
channel 3.
float 0.000001 ~ This command sets the
99.9999999 shunt resistance of
channel 4.
0x21 byte Byte0: 0 ~ 18 This command selects
array Byte1: 0 ~ 18 which four data of
Byte2: 0 ~ 18 measurements in
Byte3: 0 ~ 18 channel 1 to response.

\

- VPK+
VPK-

: THDV

I

IPK+
IPK-

IS

CFI

: THDI
10: W

11: PF
12: VA
13: VAR
14: ENEG
15: FREQ
16: VDC

CRENIORWON 2O
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17:1DC
18: WDC
0x22 4 byte Byte0: 0 ~ 18 This command selects
array Byte1: 0 ~ 18 which four data of
Byte2: 0 ~ 18 measurements in
Byte3: 0 ~ 18 channel 2 to response.
0x23 4 byte Byte0: 0 ~ 18 This command selects
array Byte1: 0 ~ 18 which four data of
Byte2: 0 ~ 18 measurements in
Byte3: 0 ~ 18 channel 3 to response.
0x24 4 byte Byte0: 0 ~ 18 This command selects
array Byte1: 0 ~ 18 which four data of
Byte2: 0 ~ 18 measurements in
Byte3: 0 ~ 18 channel 4 to response.
0x25 1 char Trigger mode Select a mode before
0: NONE trigger.
1: GO/NG
2: Inrush
3: Energy
1 char Trigger state Enable or disable
0: Off trigger.
1: On
0x46 0x286 |4 unsigned | N/A Set SCPI ID for SCPI
long command query
response
0x47 0x2C0 |4 unsigned | The response CAN Set periodic response
long frame ID is: CANID + | CANID.
Command ID 11-bit: only b10~b7 is
default: 0 valid, b6~b0 always be
set as 0.
29-bit: only b28~b10 is
valid.
0x48 0x2C1 | 4 unsigned | unit: ms Set the period of
int min: 100 periodic-response
max:60000 measurement,
default: O (disable) Command
7.2.2 Periodic Response Measurement
Command ID Length | Data Parameter Description
11-bit 29-bit Type
(b6~b0) | (b9~b0)
0x60 0x310 1 Char Index Measurement parameters for
sigma.
0: 5W
1: >VA
2: yvar
3: >PF
4: n(efficiency)
4 float Measurement data | The measurement data for
the above parameters.
0x61 0x311 1 Char Index Measurement parameters for
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Channel 1.
0:V

1: VPK+
2: VPK-
3: THDV
4: |

5: IPK+
6: IPK-
7:1S

8: CFI

9: THDI
10: W

11: PF
12: VA
13: VAR
14: ENEG
15: FREQ
16: VDC
17: IDC
18: WDC

word

Protection

Bit0: OVR

Bit1: OCR

Bit2: OCP

Bit3: Integrate RCE
Bit4: Inrush RCE
Bit5: Energy RCE
Bit6: OPFR
Bit7~Bit14: reserved
Bit15: FAN fail

float

Measurement data

The measurement data for
the above parameters.

0x62

0x312

Char

Index

Measurement parameters for
Channel 2.
Y

: VPK+

: VPK-

: THDV
o

D IPK+

: IPK-

IS

: CFlI

: THDI
10: W

11: PF
12: VA
13: VAR
14: ENEG
15: FREQ
16: VDC
17:IDC
18: WDC

©CONODURWN 2O

word

Protection

Bit0: OVR
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Bit1: OCR

Bit2: OCP

Bit3: Integrate RCE
Bit4: Inrush RCE
Bit5: Energy RCE
Bit6: OPFR
Bit7~Bit14: reserved
Bit15: FAN fail

float

Measurement data

The measurement data for
the above parameters.

0x63

0x313

Char

Index

Measurement parameters for
Channel 3.
'V

: VPK+

: VPK-

: THDV
o

: IPK+

: IPK-

IS

: CFlI

: THDI
10: W

11: PF
12: VA
13: VAR
14: ENEG
15: FREQ
16: VDC
17: 1DC
18: WDC

©CONODURWN=2O

word

Protection

Bit0: OVR

Bit1: OCR

Bit2: OCP

Bit3: Integrate RCE
Bit4: Inrush RCE
Bit5: Energy RCE
Bit6: OPFR
Bit7~Bit14: reserved
Bit15: FAN fail

float

Measurement data

The measurement data for
the above parameters.

0x64

0x314

Char

Index

Measurement parameters for
Channel 4
'V

: VPK+

- VPK-

: THDV
o

D IPK+

: IPK-

IS

: CFlI

ONOORWN 2O
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9: THDI
10: W

11: PF
12: VA
13: VAR
14: ENEG
15: FREQ
16: VDC
17:IDC
18: WDC

word Protection Bit0: OVR

Bit1: OCR

Bit2: OCP

Bit3: Integrate RCE
Bit4: Inrush RCE
Bit5: Energy RCE
Bit6: OPFR
Bit7~Bit14: reserved
Bit15: FAN fail

float Measurement data | The measurement data for
the above parameters.







Bidgxk A {5 AR IR SREREH AR T

Bigx A {5 R RIS AR HE A v

66203/66204 T)ZR xR HIRIZMH— 24-pin D_type inFHBIRIMNEAGIEEN SR K S M% Pass/Fail 58
T o HigREZRANT:

Pin Definition Pin Definition Pin Definition Pin Definition Pin Definition
1 +H5V [ M1 _Pass+ 11 M3 Pass+ 16 M1 _Fail+ 21 M3 Fail+
2 Is_Triggzer 7 M1_Pass- 12 M3_Pass- 17 M1_Fail- 22 M3_Fail-
3 Limit Trizzer 8 M2 Pass+ 13 M4 _Pass+ 18 M2 Fail+ 23 M4 _Fail+
4 Reserve Pin 9 M2 Pass- 14 M4 _Pass- 19 M2 Fail- 24 M4_Fail-
5 GND 10 GND 15 GND 20 +5V

Limit_Trigger Ed Is_Trigger

A-1 FirsRA Limit_Trigger B8 Is_Trigger §9PNERIEARE - (RF & 1 LRI /MR TTL SREEEAHT
HE#R TRIG/IENTER $EfiB 23 ThAE - SEMIEMRTE L TEMBIIENIE o Is Trigger Z /1 » WAASE
12 Is $ERIE - LIBARKL Is BRIkE= - Limit_Trigger B2 Is_Trigger AERAE#J 100us HORS RS BR IR
SMERABES  1EFEF L EE R IR o

+5V
i 66203766204
G G
34
< <
Reserve pin 1KQ
ninrush_Trig > 1KQ FPGA
nLimit_Trig 1KQ .
G
< x X
= b b

A-1 Limit_Trigger E& Is_Trigger B ZL1E#R B

Pass + / Pass —

A-2 ffi7R A Pass + / Pass — BYAERIZAR[E © Pass+ / Pass-#H /& —E [ Relay RinEh o &
#1T GO/NG Ihaers @ aNAIFt#ER A Pass» Bl Relay @4%31% o tt— Relay ##4&4: 200VDC/0.5A
Max.
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V66203766204
Pass+(
gt
G | FPeA
Pass- — =
GND

A-2 Pass +/Pass — BIAELIEIZE

Fail + / Fail - #8538

A-3 fl7R A Fail + / Fail - RYAERIRARIE ~ Fail +/ Fail — #HiA—EERS Relay Miunds - E#
17 GO/NG IhgERF  aNAIERAE R A Fail> B Relay @451%&- tk— Relay #71&4&: 200VDC/0.5A Max.

V66203766204
Fail+
T FPGA
Fail- « L =
GND

A-3 Fail +/ Fail - RYRERIZIRE



Btk B AREZISHEE

figx B #REZGHRE

CH2, CH3, CH4

ettt CHA1
Y, Voltage Measurement | FPGA| [~ GPIB
@_ ] X |

. ine

| Filter AD 1 puse : +—

I Trans ~—{ UsE
- - Frequency| | Zero cross| | TOMMEr (1 DSP

: Filter detection I DSP
O=n Range| Photo | 14 L[ o

I couple
I+ S ____J control
(e Current Measurement :

Line Pulse || | Keys
Filter AD M Trans e FEPGA y

- former :
(oH I

| Range Phota | 1]
ExTl! selection couple | ! | 7-segment
ot — ! display

B-1 #XiX77HEE

66203 £2 66204 37 B A 3 @i 4 HEAIEE @ BREEABERM=EEAEA  NHAEE
EREA  BRER AL NFEUEREA - BRI RV E AR A EAURASEV R T LRYE
BRGNS - ERAREANERER - RItEER—ERRE(ER ERE Al AL MRS AR E
R—fE - BHEAIMARTAY low in(l-) - HEREREAERMARERER - IRFNIEHEN
EREBRRKAEREARMRIERRE(ER shunt » 25% low shunt E& high shunt - shunt
ERER BRI SRAS B AR ERIRER 2 % 0 B A/D BEHRERETSR LA SREVE - BRI RIS 5L
*ZE FPGA G ZRER % - B3ZH DSPETE—FSRIER DT - BRIEREH > DSP &1
EntRiBERA SR EAIE - IHEREIREE - UEESRENERNERE - FEREH
INRsEFTRESN R BRI R AL 20A - RILUEEZEAIMERY sensor JTif o

IR - BRI RMASEEARART 2R FERETEREABIE - EVEFSRISEM A=
BRIk ER 2 % - B A/D BEIREREIRALEATSREVE - BVERV BRI B 50X E FPGA MRS Z R0 EEE -
B2 DSPETTE—DRGEF M

EREAREREARIZ AD Bz E RS IR ERRE TR - BRI ZRIEER
AERIRRIRE ISR - WREIRRAEE - ERIRRAVEVS ZE @ T T RAKR & E R A RS
FPGA - #£f FPGA FTEiM15 - DSP RIFFEVSERET/RAVERE - EIETTER - THER - 38K
FHHSHAVEFE I -

SEEAEE B E CRSEERD DSP £ FPGA - (X th B8 2 %% F AT LUE RS M #ETTHY

B - I BB EATE EEIAE - BA Wi DSP BISHWHINES - AN AR E
=T

B-1
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% 66203/66204 THE XA CEXBE R 2R FTRR/R Z BT B TS P AR AN T

0 1 2 3 4 5 6
11 | ! - _ _ _
_l ! _ il il _l

7 8 9 —_— # /

| _l _l - I_l !

| _l il |

TR
A-a B-b C-c D-d E-e F-f G+g
I_l _ | I _ _ |
I i_l _ i_l _ ! i_l
H-h I~i Jj K-k L1 M-m N-+n
I_l | _ ! - -
1 | i_l I _ 11 1
O-0 P-p Q-q R-r S+s T+t Usu
_ I_l _l _ _ _ 11
i_l ! ! | il _ i_l
Vv W-.w X~ x Y-y Z-z
- [

Il i_l - il _
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Biex D

SERETFER

Btk D SEEEHER

REEHGRIN 66203/66204 IR FFER=RFTRE T Z BIRHHRAN S © RBRMSHEHER S -

ANTEEA AR SERARRARTIAZE

R » BRI E SR 2 S R AIEFI bR ERSE - 8

ERaASAIEEHENE A AR ERRIFEALER -

ARRAN B

THIEREN S FIREE IR LED @R

HENE R EE RiE&E=H At BA
AR
Err.01 SDRAM checked error | %#7FEEE SDRAM $H3R - S FE SR BiHE AHRA EE AR

1EEE °

Err.02 Program code error Fih FIW F2:0855% o BRI SHRa AR A ERE EE BRAE(E
EH o
Err.61 Voltage calibration data |sEER £S5 SE AR IERE ERRMEIZEE=T o
error
Err.62 Voltage calibration data |55E S s ra iR AR EEARAEIEE T ©
error
Err.63 Voltage calibration data |sEER £S5 SE AR IERE ERRMEIEE=T o
error
Err.71 Current calibration data |ZEE2#& sl ra 4R fHRI EFREIEE T o
error
Err.72 Current calibration data |FEEfE sH g SR ERAEIZSE T ©
error
Err.73 Current calibration data |FEE2#& sl ra 4R fART EFREIEE T o
error
Err.81 Calibration data error of |Z5E#E $HPE B AR MERA EE RIS E R ©
the external shunt
measurement function.
Err.82 Calibration data error of |ZEE2#& sl ra 4R AR EFREIEE T o
the external shunt
measurement function.
Err.83 Calibration data error of |ZEE2#& $Era 4R R EFREIEE T o
the external shunt
measurement function.
Err.99 The operation period of |ZEE4E $hmaRiA&(E AHEFRET -
this equipment has
expired.
-OVR- Over Voltage Range  (pM{EFFENIIERT » Sa A EREEZIEEEE » LLF
FAXNABEENEURE  BIEVEEZEER  IRELEEE
BITHEE o
-OCR- Over Current Range  (pM{EFFENIIERT » Ba A EREBEZIEMEEE  LLF
FAXNAREENEURE  BIEVEEZEER  IRELEEE
BITHEE -
-OCP- Over Current Protection (&g A & fit8:@ 66203/66204 ThZR xSRI E - 5E

= = SN = =
RAREAERERLERS °

D-1
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RIFEE AR B ERER e RETREE

Al E ERY fuse - SEREEEAIEN -

-RCE-

Range Change Error

ENREAREAFERA RN T ETERR N
BARERETER « ERELRENE  BUEEZX
IR EAIRER

-Fan-

Fan Error

AEEEREE > channel 1 5 RIEHELS * FRNAIA
[ EZEEEE ; channel 2 JE/RIEHES: » RNEH
AREERE - EEREHR AT IRET RN
= > BRI ERRERHIEER -

-OPFR

Over Power Factor
Range

ZHERR - BIRERREAMEITE - PF 28
{BEXA 1 - 8@ PF 2REEE - AR EREREE
ARG LEE BB ©

AR

e ) A HEHERR G X
Power Meter #553E8  |1. BERESFREESEBEEREL -
2. FEERREREASIREEANLRMEE A EREMERT -
3. FEMERMRGEMELIER o
=SB ERR 1. BB EFIRIEGEEDTEMER -
2. FERFBARREEGEREEELEHBHEE -
3. EAIKNIs% E ARARERE L EE  MERERERE SRR o
4. BABRZHE BERSAEFEERAES  FJHEEAIERE
% | fuse [8HR - SEEHSEHS RIS BRI ERMIEETR
A TIRIRIEH 1. BEEREFINHESTEEEIERE o
2. GEMERDEIRIRAIERER](ER ZARM o




Biigk E ARABERFE S B

Bigx E MREELR

AREFRAVARAERERTE F 1R 66203/66204 THERER 2 THREMRABEREE(EA o LLAIGAE = B HHh
fEfRRRENRE - MSMHEHIbREERSE - EHIESRRERSEA -

HATAEERARERE DR - EAGRZERREAE - BFHERENENEENG - HERA
BIRASEHER A - LiERIITAaRED  EREEFEE -

EE | BIFRABROREALS BRIEDNTAS AR REH B REE
BEHRE K
A BERT AR R T

AR | ERSS EREMREIR

ES Y] 0~600V rms &g Fluke 5500A or Fluke 5520A
BRI 0~10A rms B} 0~20A rms #gjH Fluke 5500A =} Fluke 5520A
SHIE AR fitEE 600V rms, fiFE % 20A rms

AR E

2008 E-1 AT SELURISHSHS Fluke 5500A BRR#AH Hillo 1% 66203/66204 TR /4 515
V+/V-; Fluke 5500A(&}; Fluke 5520A)E&E i 1% 66203/66204 IR IRE IR 1+/1- - A51EER
X EEE B STRk 2 © 1§ Fluke 5500A(E Fluke 5520A)L1 & 66203/66204 TRk E JHRIEL o

E-1
TS | AR EEBRE R BOER  BREWRR  BUAHBRB0R
| RIS

E-1
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TR E R FEERE
TR

1. KBRS RARRBERTEERT 66203/66204 TR KB REIE (L SRR BUETRIBRTE V(XX
MEBEIGHRE) -

KB AR RAE N RELERIEE R Fluke 5500A(8); Fluke 5520A )/ E R &g HI{E ©
SERIEE RS o

#0$% 66203/66204 IR EXFTEE N BEEGHIREE ©

AEALIE &R 5% 7E & Standby o

BEELSE 1~5 0 BIAFIEFEMVEREE -

BT R A ERS R IE ERE H Y E A& Standby ©

Nk wD

INCED) | REERRENRS - SIOHERIIEEE Fluke 5500A(z] Fluke 5520A)iiHi%
' OFF 4RAE » LUBISRIER B RISEER - sOREBRSAH IS EARS - S50 ABRERIS S
| B RIERBE o MIRST R - BREDKETEHHB Standby HREEY - T
| ETREGSEE B RENEE -

66203/66204 ThiE TR B A E—HE (T RIRAER:

66203/66204 600V Range
ke soon sy | EMSE | BASE | EWER | BAA
4;(;3%2'}2%32 Vrms 480.96 479.04
60V s, Boriz vims 60.54 50.46

66203/66204 300V Range
ke oo gy | BMSE | BAmm | BWER | B
X foig/hrxg',tZ%GHZ Vims 240.48 239.52
383"‘;%’;'@8,?'2 Vrms 30.27 29.73
66203/66204 150V Range
ke sooom oy | EHBE Bk BHRR B/t
1;33hr¥2!t2%eHz Vrms 120.24 119.76
1;{’/V‘;r:1’§"tggﬁz Vims 15.135 14.865

E-2
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66203/66204 60V Range
Fluke 5520A (g5 = = =g =
High Voltage
48V rms, 60Hz Vrms 48.096 47.904
Low Voltage
6V rms, 60Hz Vrms 6.054 5.946
66203/66204 30V Range
Fluke 5520A (g = = P =
Fluke 55008) gy ENEH BARUE BARER B/
High Voltage
24V rms, 60Hz Vrms 24.048 23.952
Low Voltage
3V rms, 60Hz Vrms 3.027 2.973
66203/66204 15V Range
Fluke 5520A (g . .
[— BN g = = BN =
High Voltage
12V rms, 60Hz Vrms 12.024 11.976
Low Voltage
1.5V rms, 60Hz Vrms 1.5135 1.4865
B RE R
T
1. KBAHRIEABTETE 66203/66204 THERFKAVERIE(L A ERRIE (L% E A 150V rms
fe > BRIREIETRIERTE A ARRERIIAIRE) -
2. KRR RIBAFTRERIEEIR Fluke 5500A(E) Fluke 5520A)VER « Eifittaiti{E
3. REREBREGH -
4. #o#% 66203/66204 TR FEREAEIRFE R RFTRETZERITHREHE -
5. WBREETF#HELTE A Standby o
6. E®RIE 1~5  ARFEMEUAERAE -
7. A SEEEARERRE SRR HETE A Standby o
AN | UIHIRETRAE AR - SR HERBAIE TR Fluke 5500A(2f Fluke 5520A)7K%E - 1L

ERENERER o FPRIEE R AIFER - FF2MEAIGHR - LU RIS
FAE - AlRcE% - FEBRIEETREL A Standby AREER - (A ETTRER
PREE) - LB REAAEE o

RS - EasE RS EERI LIS 10A

2 Eiwn E H{ERBIRIEEIRA Fluke 5500A » lpSExAfEREEmH 10A - [KILEERFE 20A 18

E-3
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66203/66204 TR X E 7 B AIE— BRI R

66203/66204 20A Range
Fluke 5520A (g} Fluke| ERIZ2& RAE EAIRER =/\FEE
5500A) EgH!
High Current
100V/16A rms, 60Hz Irms 16.036 15.964
Low Current
100V/2A rms, 60Hz Irms 2.0220 1.9780
66203/66204 5A Range
Fluke 5520A (g} Fluke| ERIZ2& RAE EAIRER =/\FEE
5500A) &gH!
High Current
100V/4A rms, 60Hz Irms 4.0090 3.9910
Low Current
100V/0.5A rms, 60Hz Irms 505.50m 494.50m
66203/66204 2A Range
Fluke 5520A (8§ Fluke| S22 RIS AR =/
5500A) &
High Current
100V/1.6A rms, 60Hz Irms 1.6036 1.5964
Low Current
100V/0.2A rms, 60Hz Irms 202.20m 197.80m
66203/66204 0.5A Range
Fluke 5520A (g} Fluke| ERIZ2& RAE EAIRER =/\FEE
5500A) &gH!
High Current
100V/0.4A rms, 60Hz Irms 400.90m 399.10m
Low Current
100V/50mA rms, 60Hz Irms 50.550m 49.450m
66203/66204 0.2A Range
Fluke 5520A (g} Fluke| ERIZ2& RAE EAIRER =/\FEE
5500A) &H!
High Current
100V/0.16A rms, 60Hz Irms 160.36m 159.64m
Low Current
100V/20mA rms, 60Hz Irms 20.220m 19.780m
66203/66204 0.05A Range
Fluke 5520A (8§ Fluke| S22 RIS AR =/
5500A) &
High Current
100V/40mA rms, 60Hz Irms 40.090m 39.910m
Low Current Irms 5.0550m 4.9450m

100V/5mA rms, 60Hz

E-4
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66203/66204 0.02A Range
Fluke 5520A (8§ Fluke| S22 RIS AR =/
5500A) &
High Current
100V/16mA rms, 60Hz Irms 16.036m 15.964m
Low Current
100V/2mA rms, 60Hz Irms 2.0220m 1.9780m
66203/66204 0.005A Ran
Fluke 5520A (g} Fluke| ERIZ2& RAE EAIRER R/\FEE
5500A) &gH!
High Current
100V/4mA rms, 60Hz Irms 4.0090m 3.9910m
Low Current
100V/0.5mA rms, Irms 0.5060m 0.4950m
60Hz
SRR B AFRIEEREE

WER:

S0 66203/66204 REEHOBEEIES S 150V rms » B BBUETIBE S FUBK) -
ERIEEE Fluke 5500A(5§ Fluke 5520A)(0TEE « SEREAH:{E -

KRB RIBARER

REREEREa -

Yo 4% I B JB# S 7 Standby o
BHEHH 1~5 0 HBESHIERIE -
RIS 2 R 14 SR E BB EY 5 Standby -

1
2
3.
4. FCERINRIRERFER < EERSAREE
5.
6
7

66203/66204 TR xR EAIAIGRER:

Fluke 5520A (&} Fluke RIS EARER B/
5500A) &H
150V / 60Hz 60.021 59.979
150 V / 10KHz 10.003k 9.9964k
15V /50Hz 50.030 49.970
15V /10Hz 10.006 9.9940
ThaR £ RIFRFEEREE

HER:
1. KERARTRIBARR

KRB RIEARER
SRR IEE RS

ok wn

HERRIE BRI A E

E 66203/66204 ThRXAVBEAE (B RAE - EASBIERIERE
& W(ERINZR)E PR(INREZ) o
EAREER Fluke 5500A(8§ Fluke 5520A)f) EJEE -

/& Standby o

FOSRINZRERFTRER Z BXINR « PF 38{E -

TR PF gath{E -
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BN\ Th®REk 66203/66204 {3 FiM

6. EERLE 1~5 BIFARIERMECAITNREL PF {H -
7. AR ERFBRRIEEREHEE R Standby -

R RIRIS R

66203/66204 ¥S{i=%E g8 : 600V Range | & #t: 20A Range
Fluke 5500 §51H | ERI2H BRAFAE 2GR =/ NRAR
480V rms W 7.6996k 7.6604k
16A rms
60Hz PF 1 0.9981
PF =1
66203/66204 FE{IS%E & : 300V Range | &En: 5A Range
Fluke 5500 85 | ERIZ & R AHE SRR /R
240V rms W 962.46 957.54
4A rms
60Hz PF 1 0.9981
PF =1
66203/66204 FE(IERTE E’: 150V Range | Ej#: 2A Range
Fluke 5500 851t | ERI2H BRAFRAE 2GR =/ NRAE
120V rms W 192.49 191.51
1.6A rms
60Hz PF 1 0.9981
PF =1
66203/66204 ¥S{i=%E EEE: 60V Range | & 0.5A Range
Fluke 5500 85 | ERIZ & R AHE SRR /R
48V rms W 19.249 19.151
0.4A rms
60Hz PF 1 0.9981
PF =1
66203/66204 FE{IS%E EEE: 30V Range | &Ein: 0.2A Range
Fluke 5500 851 | ERI2E BRAFRAE 2GR =/ NVRAE
24V rms W 3.8498 3.8302
160mA rms
60Hz PF 1 0.9981
PF =1
66203/66204 ¥S{=%E EEE: 15V Range | & 0.05A Range
Fluke 5500 851 | ERIZ & R AHE SRR /R
12V rms W 481.23m 478.77m
40mA rms
60Hz PF 1 0.9981
PF =1
66203/66204 FE{IS%E & : 300V Range | & 0.02A Range
Fluke 5500 85 | ERIZ & R AHE SRR /R
230V rms W 4.6106 4.5894
20mA rms
60Hz PF 1 0.9981
PF =1
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66203/66204 ¥E{E%E & &E: 150V Range | &% 0.005A Range
Fluke 5500 5l | ERI2H RAFRE 2R =/ NVRAE
115V rms w 576.32m 573.68m
5mA rms
60Hz PF 1 0.9981
PF =1
66203/66204 ¥g{Z%5E EE: 300V Range | &7 0.02A Range
Fluke 550085 | SR RAME BHER /R
230V rms
20mA rms W 3.6938 3.6662
60Hz
PF=0.8 PF 0.8021 0.7979
66203/66204 ¥E{E%E E&E: 150V Range | &Ejfi: 0.005A Range
Fluke 5500 5l | ERIZ2H RAFRE 2 Al =/ NRAE
115V rms
5mA rms W 289.05m 285.95m
60Hz
PF=0.5 PF 0.5028 0.4972
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fi$% F A662012 HV Measurement Kit

fiigg F A662012 HV Measurement Kit

66203/66204 1£HC A662012 HV Measurement Kit & 8 - R IS BB AV K{ERFZE 1200V -
A662012 {2 B =8I DC B8R 47Hz~63Hz AYEB B 5% - B{EEEE 66203/66204 Y HV I

REfEH > 1852 > & HV IhEERECEREBITRMENEAIAR (measurement fixture) » BT {R
A RBERVEAIEREE o

66203/66204 &fC A662012 {FMHEF - TN L 0.2% HIEREREDFEERZE S (reading error
spec.) fEat EEARREMARET  BRRaVERRELEARE1ER 1200V/600V/300V/120V/60V /30V
SR A662012 2 Y EAISERBMER - & 7 BERENERERRE - F2H 600V LN » &
BT E{EH A662012 -

LU R BIERRA AR ERARAVETE:

{3 66204 fY 600V FEFZEC A662012 £ 1000V RYERREN SR - BARRERZETEMNT:
+ {(0.2%+0.1%) X 1000V+0.08% X 1200V } =+3.96V o

AR fEFH B EsniBRsaEaEm A ERIAR - LUERRER LR E -
AT EREWINRFMAVER AR - LUERGRER AL E -
‘ETEESI?FFE%E%“ WA THENAERRVEAE M - LUERERER LR E -
AT EENNRFANEARNEE - SRIGHEBARIERE -
H{ERSME shunt $25HC A662012 BRITHERE - FEEEEREMART(I+, 1-)
FH¥HY GND BB E R AER] feaT 600V rms » BRIFJRESF LBk
EREER ARV ERRAZRCT i DC CT)RIER A662012 £
AIThE= > DERERER LHRE -

B
g
Of

aorwN -~

o
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Chroma’s Continuous Quality Process

EHAFMERER

EFEREUSE R FMAT - A3 REMRERE - B FMETMEEE  ElEEE TEe) QR
Code B} 2435 http://www.chroma.com.tw/Survey?n=943d55f1-0f72-46e9-a431-04127337b2eb
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