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ZLG  Introduction

2001

ZWS IoT-PaaS

    
EsDA

    
Z LG 700 50%

ZLG + EsDA

A IoT

ZWS IoT-PaaS

  

 



Selection Guide
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PA
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ZCS60 60A 42A 1:600

0.01%+ 0.01%

800kHz

ZCS200 200A 141A 1:1000 500kHz

ZCS400 400A 282A 1:2000 100kHz

ZCS700 700A 495A 1:1750 100kHz

ZCS1000 1000A 707A 1:1000 500kHz

CA
C112 1000Arms 1:1000 0.3% of rdg 30Hz-10KHz

C116 1000Arms 1mV/A 0.3% of rdg 30Hz-10KHz

ZCP200 200A(AC/DC) 10mV/A 0.3%rdg DC-500KHz

ZCP500 500A(AC/DC) 4mV/A 0.3% rdg DC-100kHz

ZCP1000 1000A(AC/DC) 2mV/A 0.3% rdg DC-20kHz

PA8000 PA6000H PA5000H PA2000mini

0.01% 0.01% 0.05% 0.05%

5MHz 2MHz 5MHz 500kHz

2MS/s 2MS/s 2MS/s 500kS/s

1500V/5A 1500V/50A 1500V/5A 1500V/50A 1500V/5A 1500V/50A 1500V/5A

/

7 7 7
4

1

1ms-20s 1ms-20s 1ms-20s 50ms-20s

PLL

500 500 500 256

VRT

12.1 12.1 12.1 9

240G

GPIB LAN RS-232 USB Device
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PA8000
PA8000 18 ADC

FPGA
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PA8000

PA8000

0.01%
PA8000 0.01% 5MHz

PA8000 18 ADC

2MS/s 16 4 10

5MHz
PA8000 0.01% 5MHz SiC

5nH
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1ms
PA8000 1ms

PA8000 1ms-5ms 1ms

PA8000

PA8000 10ms 20s 1ms

 PA6000H PA5000H

7 FPGA
PA8000 7 FPGA 2MS/s

ADC DSP  DSP 2MS/s

PA8000 FPGA FPGA IP

CPU

PA8000 7 5A 50A
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85KHz

IEEE-1459

85KHz

PA8000 HDWA 85KHz

0.3%

IEEE-1459
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PA6000H

ZLG

PA6000H

PA6000H
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0.01%
PA6000H 18 ADC 0.01%

FPGA

PCIE

1500V/50A*7 

IEC

PA6000H 7

PA6000H 128

IEC61000-4-7

PA6000H IEC 500

375370 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410365360355350345340
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1500V

PA6000H 18 ADC 0.01%

100MHz 7 10ns

PA6000H 7

1500V PA6000H VRT

/

1500V

PA6000H 1500V

1  0 150ms 20%

           150ms

2  0.625s 20%

           625ms

3  2s 90%

           

1  20%

           625ms

2   2s 

           90

 50 50 Ithd

 2kHz

 2kHz - 9kHz 180

LVRT

IEC61000-4-7

GB/T 19964-2012

GB/T 19963-2011
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VRT

VRT

PA

VRT

VRT

 

 3000s

 200

 

 

 

      

CSV

Capture
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GB_T34133

10 ZLG PA6000H GB_T34133

PA6000H

PA6000H

PA6000H

PA6000H 240G

U

PAD CSV

kW

500.00 1000.00 1500.00 2000.00 2500.00 3000.00 3500.00 4000.00 4500.00 5000.00

1 499.033 997.901 1495.32 1996.48 2495.51 2994.60 3493.08 3992.07 4492.78 4992.02

2 0.104728 0.194674 0.265314 0.322512 0.388433 4.26363 0.560453 0.642302 0.759575 0.928281

3 0.104169 0.104928 0.122203 0.133085 0.138633 2.08284 0.170168 0.188282 0.209724 0.223001

4 0.106797 0.104720 0.103996 0.129617 0.130104 1.25906 0.121210 0.154375 0.161214 0.140704

5 0.109014 0.105737 0.108263 0.102668 0.107976 1.46903 0.100862 0.101376 0.102020 0.114822

6 0.106077 0.102958 0.104707 0.104682 0.109366 1.00862 0.101281 0.106456 0.101982 0.111592

7 0.107654 0.103273 0.103645 0.102908 0.110337 1.04665 0.102220 0.102138 0.101693 0.111037

8 0.104089 0.113261 0.106118 0.108955 0.112255 0.897116 0.100923 0.105219 0.117368 0.111689

9 0.104275 0.104477 0.104340 0.102465 0.103149 0.887104 0.101615 0.100634 0.101502 0.103792

10 0.105026 0.104345 0.111905 0.102979 0.107596 0.809236 0.104469 0.102136 0.105324 0.108434

11 0.104793 0.104060 0.107179 0.102928 0.103846 0.767917 0.100781 0.101172 0.106842 0.100103

12 0.105085 0.104198 0.107002 0.102688 0.102462 0.709173 0.102782 0.104029 0.107430 0.103722

13 0.103569 0.104730 0.106304 0.104830 0.102212 0.596774 0.102337 0.101716 0.102506 0.101562

14 0.112203 0.104176 0.106375 0.104284 0.102652 0.690049 0.106888 0.123761 0.103826 0.105447

15 0.105325 0.105909 0.108217 0.102221 0.103243 0.527068 0.100213 0.100244 0.103152 0.103998

16 0.105866 0.107491 0.108844 0.104180 0.106548 0.609195 0.106895 0.103657 0.118169 0.103631

17 0.106444 0.104987 0.107002 0.102230 0.102283 0.383623 0.101152 0.100497 0.100996 0.111033
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PA6000H 7

 100MHz

0.5%

30A 0.3A

30A 1% PA6000H

0.15 PA6000H

300mV 10mA

2015

50% 100%

8% PA6000H

THD
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PA5000H
SiC GaN

PA5000H 5MHz

FFT
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5M

5Nh

PLL

7 /

PA5000H PLL

THD 500

PA5000H

7
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PA5000H 7

PA5000H 7

PA5000H 7

10ms PA5000H

1ms

PA5000H

1ms
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PA5000H

FFT

0.1Hz  

FFT +

PA5000H 200KS/s

CSV PAD

FFT
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PA5000H

 DC-AC 

PA5000H 7

 100MHz  U I 

PA5000H 7

PA8000 PA5000H

PA5000H 7
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500 
PA5000H DC/0.1Hz-5MHz

PLL

THD

PA5000H

 2MS/s

/

CAN

PA CAN CAN

CAN
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PA5000H

6

AC/DC

PA5000H

1.5V 10mA

PA5000H 5MHz 2MS/s 500

500 

PA5000H

100
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PA5000H

PA5000H

PA5000H 240G U

PAD CSV

240G 
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PA2000mini

PA2000mini
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PA2000mini 100

4 +1

PA2000mini 0.05%

PA2000mini IEC FFT
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240G 

PAmini 6.5Kg UPS

PA2000mini 240G PAD CSV
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PA2000mini 4 +1 100MHz

PA2000mini ZCS ZCP

PA2000mini GPIB LAN RS-232 USB Device 

SCPI Modbus LABVIEW PA2000mini
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PA300
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PA333H PA310H PA323H PA310 PA323

  

3 1 3 1 3

0.1% +0.05% 0.1% +0.05% 0.1% +0.05% 0.1% +0.05% 0.1% +0.05%

DC,0.1Hz-300kHz DC,0.1Hz-300kHz DC,0.1Hz-300kHz DC,0.1Hz-300kHz DC,0.1Hz-100kHz

200KS/s 500KS/s 200KS/s 500KS/s 200KS/s

1-50 1-50 1-50 1-50 1-50

1500V 1000V 1000V 600V 600V

5mA-50A 5mA-50A 0.5mA-5A 25μA-20A 2.5mA-20A

100mV,200mV,400mV,
1V,2V,5V,10V

100mV,200mV,400mV,
1V,2V,5V,10V

100mV,200mV,500mV,
1V,2V,2.5V,5V,10V

50mV,100mV,200mV,
500mV,1V,2V,2.5V,5V,10V

50mV,100mV,200mV,
500mV,1V,2V,2.5V,5V,10V

OFF/ON
5.5kHz

OFF/ON
500Hz-200KHz

OFF/ON
5.5kHz

OFF/ON
500Hz-200KHz

OFF/ON
5.5kHz

500Hz 500Hz 500Hz 500Hz 500Hz

100ms,250ms,500ms,1s,2s,5s,10s,20s,

GPIB IEEE488.2 ,LAN,RS-232,USB-Host

JXH10A

250V

10A

ZCS60 ZCS200 ZCS400 ZCS700 ZCS1000

:60A
:42A

:200A
:141A

:400A
:282A

:700A
:495A

:1000A
:707A

0.01%+ 0.01%

800kHz 500kHz 100kHz 100kHz 500kHz

1 600 1 1000 1 2000 1 1750 1 1000
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1500V 25 A
PA300

1500V/50A 75KW

25 A

Fluke5520A Fluke5720A Fluke6105A

3458A PA300

PA300 IEC61000-4-7

50  (THD)

0.1% 

IEC61000-4-7 
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PA310 300KHz 500KS/s

PA300 100MHz 0.01 0.0005

0.1%

PAM

IEC62301
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PA300

PA300 LAN GPIB RS-232 USB Device SCPI Modbus



33

1500V

PA333H/PA323H+ZCS
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PA310H/

PA333H 50A /

PA333H

PA333H 50
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PA333H 1500V 50A

75kW 300KHz PWM

 PA333H

PA310 25 A 0.01W

IEC62301

PA310 IEC61000-4-7 1-50
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PA
PA  7 PA

USB Host

USB Device

GPIB

VGA

RS-232

PAmini
PA mini 4 1

7
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PA300

PA USB Host USB-Device Ethernet GPIB RS-232 PA8000 PA5000H PA6000H

PA USB-Host 

U

PA8000 PA5000H PA6000H

PA310/PA310H PA333H/PA323H/PA323

USB Host

USB Device

VGA

GPIB

LAN

GPIB

USB Device
1

2

3 LAN

RS-232

USB Device

GPIB

LAN

RS232
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PA8000/6000H/5000H
mm

PA2000mini
mm
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PA310/PA310H
mm

PA323/PA323H/PA333H
mm
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( )

PA8000 
PA6000H

15V 30V 60V 100V 150V 300V 600V
1000V 1500V 1.33

3
PA5000H

1.5V 3V 6V 10V 15V 30V 60V 100V 150V  
  300V 600V 1000V 1500V  1.33

PA2000mini
300mV 1V 3V 10V 30V 100V 300V
600V 1000V 1500V 1.33

PA8000
PA6000H 2000V RMS 1500V

PA5000H 2100V RMS 1500V

PA2000mini 2600V RMS 1500V

(1s )

PA8000
PA6000H
PA5000H

3000V RMS 1600V

PA2000mini 3000V RMS 1600V

PA8000
PA6000H
PA5000H

2M 10pF

PA2000mini 5M 5pF

5A

( )

PA8000
PA6000H
PA5000H

10mA 20mA 50mA 100mA
200mA 500mA 1A 2A 5A

3
PA2000mini

10mA 30mA 100mA 300mA
1A 3A 5A

15A RMS 6.5A

(1s )
22.5A RMS 10A

100m 0.07 H

( )

PA8000
PA6000H
PA5000H

50mV 100mV 200mV
500mV 1V 2V 5V 10V

3
PA2000mini

30mV 100mV 300mV 1V 3V
10V

PA8000
PA6000H
PA5000H

4
2

PA2000mini 5

(1s )

PA8000
PA6000H
PA5000H

5
3

PA2000mini 10

PA8000
PA6000H
PA5000H

1M
45pF

PA2000mini
1M
40pF

( )

( )

BNC

PA
7

PAmini  4 1 

PA8000 PA5000H DC 0.1Hz 5MHz

PA6000H DC 0.1Hz 2MHz

PA2000mini DC 0.1Hz 500kHz

5A
50A

PA8000
PA6000H
PA5000H

1A 2.5A 5A 10A
25A 50A

3

90A RMS 55A

(1s )
100A RMS 60A

(20ms )
300A

5m 0.07 H

( )
50mV 100mV 200mV 500mV
1V 2V 5V 10V

3

4 2

(1s )
5 3

1M 45pF

50A

1500V 1.33

1000Vrms

PA8000 PA6000H PA5000H 120dB/50Hz,
PA2000mini 120dB/100KHz
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PA8000/PA6000H PA5000H PA2000mini

A/D 18 16 16

2MS/s 2MS/s 500KS/s

A/D

PA
12.1

1280 800

PAmini
9

800 480

PA8000
PA6000H
PA5000H

U I 108%

324%

PA2000mini
U I 140%

330%

U I 30%

300%

110%

30%

/ /

DC 0.05 + 0.05 0.05 + 0.10

30Hz 0.03 + 0.05 0.08 + 0.10

45Hz 0.03 + 0.03 0.05 + 0.05

66Hz 0.01 + 0.02 0.01 + 0.03

1kHz 0.03 + 0.03 0.05 + 0.05

10kHz 0.10 + 0.05 0.15 + 0.10

50kHz 0.20 + 0.10 0.30 + 0.20

100kHz 0.50 + 0.30 (0.01f+0.2) + 0.3

500kHz (0.005f+0.3) + 0.5 (0.011f-0.6) + 1.0

(0.011f-3.2) + 1.0 (0.04f-16.1) + 2.0

/ /

DC 0.05 + 0.05 0.05 + 0.10

0.03 + 0.05 0.08 + 0.10

0.03 + 0.03 0.05 + 0.05

0.01 + 0.02 0.01 + 0.03

/ 0.03 + 0.03
0.05 + 0.04

0.05 + 0.05 
0.1+0.05

/ 0.10 + 0.05
0.15 + 0.10

0.15 + 0.10 
(0.1f+0.2) + 0.2

/ 0.20 + 0.10
0.30 + 0.10

0.30 + 0.20 
(0.1f+0.2) + 0.2

/ 0.50 + 0.30
(0.15f-7.2) + 0.10

(0.01f+0.2) + 0.3
(0.3f-9.5) + 0.3

/ (0.004f+0.8) + 0.50
(0.07f+0.4) + 0.50

(0.011f-0.6) + 1.0
(0.9f+11) + 1.0

/ (0.004f+0.8) + 0.50 (0.011f-0.6) + 1.0

/ (0.01f-2.2) + 1.0 (0.04f-16.1) + 2.0

PA8000
5A (% +% ) 50A (% +% )

23 5 C 30 75%RH 0V OFF

( ) 1 3  30 PA2000mini f 500ms  

f  kHz

PA8000
PA6000H
PA5000H

OFF 1MHz 300kHz
100Hz 100kHz 100Hz

PA2000mini
OFF 1kHz 10kHz 100kHz

100Hz~50kHz 100Hz

PA8000
PA6000H
PA5000H

OFF 100Hz 500Hz 1kHz

PA2000mini OFF 500Hz
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/

DC 0.05+0.05 0.05+0.05

0.03 + 0.05 0.08+ 0.10

0.03 + 0.05 0.08+ 0.10

0.03 + 0.05 0.05 + 0.05

0.10 + 0.10 0.20 + 0.10

0.15 + 0.10 0.30 + 0.10

0.30 + 0.10 0.30 + 0.20

0.50 + 0.30 0.70 + 0.50

(0.004f+0.8) + 0.5 (0.02f-0.3) + 1.0

(0.01f-2.2) + 1.0 (0.042f-12) + 2.0

/ /

DC 0.05+0.05 0.05+0.05

0.03 + 0.05 0.08+ 0.10

0.03 + 0.05 0.08+ 0.10

0.03 + 0.05 0.05 + 0.05

/ 0.10 + 0.10
0.20 + 0.10

0.20 + 0.10

/ 0.15 + 0.10
0.10f + 0.2 + 0.10

0.30 + 0.10
0.10f + 0.2 + 0.20

/ 0.30 + 0.10
0.10f + 0.2 +0.10

0.30 + 0.20
0.10f + 0.2 +0.20

/ 0.50 + 0.30
0.10f + 0.2 +0.10

0.70 + 0.50
0.30f-9.5 +0.50

/ (0.004f+0.8) + 0.5
(0.05f+5.0) + 0.5

(0.02f-0.3) + 1.0
(0.09f+11) + 1.0

/ (0.004f+0.8) + 0.5 (0.02f-0.3) + 1.0

/ (0.01f-2.2) + 1.0 (0.042f-12) + 2.0

/ /

DC 0.05 + 0.05 0.05 + 0.10

0.03 + 0.05 0.08 + 0.10

0.03 + 0.03 0.05 + 0.05

0.01 + 0.02 0.01 + 0.03

0.03 + 0.03 0.05 + 0.05

0.10 + 0.05 0.15 + 0.10

0.20 + 0.10 0.30 + 0.20

(0.004f+0.4) + 0.2 (0.012f+0.1) + 0.3

(0.006f+0.2) + 0.5 (0.013f-0.7) + 1.0

(0.014f-4.3) + 1.0 (0.044f-17.2) + 2.0

/ /

DC
0.05 + 0.10+20 A

/ 0.05 + 0.10
0.05 + 0.10+20 A

0.05 + 0.10

0.10+0.20 0.20+0.40

0.10 + 0.10 0.10 + 0.20

0.05 + 0.05 0.05+ 0.05

0.10 + 0.10 0.20 + 0.10

0.20+ 0.10 0.30 + 0.20

0.30+0.10 0.30+0.20

2.00+ 0.50 2.00+ 1.00

5.00+1.00 8.00+2.00

/ /

DC 0.05 + 0.05 0.05 + 0.10

0.03 + 0.05 0.08 + 0.10

0.03 + 0.03 0.05 + 0.05

0.01 + 0.02 0.01 + 0.03

/ 0.03 + 0.03
0.06 + 0.05

0.05 + 0.05 
0.1+0.05

/ 0.10 + 0.05
0.20 + 0.10

0.15 + 0.10 
(0.1f+0.2) + 0.2

/ 0.20 + 0.10
0.30 + 0.10

0.30 + 0.20 
(0.1f+0.2) + 0.2

/ 0.50 + 0.30
(0.1f+0.2) + 0.10

(0.012f+0.1) + 0.3
(0.3f-9.5) + 0.3

/ (0.004f+0.8) + 0.50
(0.05f+ 5) + 0.50

(0.013f-0.7) + 1.0
(0.9f+11) + 1.0

/ (0.004f+0.8) + 0.50 (0.013f-0.7) + 1.0

/ (0.01f-2.2) + 1.0 (0.044f-17.2) + 2.0

5A (% +% )

PA2000mini
 (%  + % )

 50A (% +% )

 5A (% +% ) 50A (% +% )

PA6000H

PA5000H
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(V)

Urms: Umn: 

Udc: Urmn: 
Uac

PA2000mini
300

(A)

Irms: Imn: 

Idc: Irmn: 
Iac

PA2000mini
300

(W) P

(VA) S

(var) Q

( )

(Hz) f U(FreqU): f I(FreqI): 

(V)
U+pk: U-pk: 

(A)
I+ pk: I-pk: 

Cf U Cf I 

(W)
Pc( IEC76-1(1976) IEEE C57.12.90-1993
IEC76-1(1993))

Time W P
WP+ ( ) WP-

( )
q q+ q-

WS WQ
Irms Imn Idc Iac Irmn

F1 F20

(Normal Mode)

PA8000
PA6000H
PA5000H

8
8 2 X-Y 8

PA2000mini 8
8 2

 
(Harmonic Mode)

PA8000
PA6000H
PA5000H

1kHz
255

3

PA2000mini

1kHz 80

3

IEC
IEC61000-3-2 IEC61000-4-7

 (Flicker Mode)

IEC61000-3-3 IEC61000-4-15

FFT
FFT( )

PA8000
PA6000H
PA5000H

10ms 50ms 100ms 200ms
500ms 1s 2s 5s 10s 20s

1ms-20s

PA2000mini
50ms 100ms 200ms 250ms

500ms 1s 2s 5s 10s 20s

A A B

            A B Z Z

BNC TORQUE SPEED A
B Z

1M 100k

1V 2V 5V 10V 20V

( ) 100Hz 10kHz 50kHz OFF

110%

22V

16bit

42Vpeak

PA8000 PA6000H PA5000H 200kHz
PA2000mini 500kHz

PA8000 PA6000H PA5000H U1~U6/I1~I6/
None
PA2000mini U1~U4/I1~I4/EXT 

(0.05%  + 0.05% )

0.03% /

BNC TORQUE  SPEED  A

B Z 

1M 100k

1Hz~1MHz

22Vpeak

42Vpeak

1V

2.5μS

(0.05%  + 1mHz)
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/ /IEC

FFT

IEC

8 (FFT1 FFT8)

(Hz)
0.1 0.125 0.2 0.25 0.5 0.625 1 1.25 2 2.5 4
5 10 .20 25 40 50 100 200 250 400 500
1000 2000

FFT ( 10s)

IEC

10Hz-99kHz 0.5Hz-5kHz 50Hz 60Hz

200kHz 

1.   
>10 

2.

1. 0.5Hz-
5kHz
2. PLL

1. 50Hz
60Hz

2. PLL

FFT 40000 8192 30720

IEC
30Hz-10kHz 10Hz-2.6kHz 50Hz 60Hz

200kHz

1.
>10 

2.SYNC

1.
10Hz 2.6kHz
2.SYNC
3. PLL

1. 50Hz
60Hz

2.SYNC
3. PLL

FFT 4000 9600 9600

PLL
(S/s)

FFT
( )

50Hz f 3072 10 500 30720

60Hz f 2560 12 500 30720

PLL
(S/s)

FFT
( )

50Hz f 960 10 256 9600

60Hz f 800 12 256 9600

PA2000mini PLL

PA8000 PA6000H PA5000H PA2000mini

PA8000 PA6000H PA5000H

PA8000 PA6000H PA5000H

PA2000mini

PLL
(S/s)

FFT
( )

10 20Hz f 3200 3 128 9600

20 40Hz f 1600 6 128 9600

40 55Hz f 960 10 128 9600

55 75 Hz f 800 12 128 9600

75 150Hz f 480 20 128 9600

150Hz 440Hz f 320 30 128 9600

440Hz 1.1kHz f 160 60 80 9600

1.1kHz 2.6kHz f 80 120 40 9600

PA8000 PA6000H PA5000H PLL
PLL

(S/s)
FFT

( )

0.5 1Hz f 8192 1 500 8192

1 5Hz f 4096 2 500 8192

5 10Hz f 2048 4 500 8192

10 640Hz f 1024 8 500 8192

640 1.28kHz f 512 16 255 8192

1.28kHz 2.56kHz f 256 32 100 8192

2.56kHz 5 kHz f 128 64 50 8192

4 (FFT1  FFT2  FFT3  FFT4)

20000 200000

100ms 1s

100kHz

1Hz 10Hz

/ 20k 200k

200kS/s 0.1s 1s

200kHz

FFT ( 1s)

PA2000mini

FFT 200k 1s 20k 100ms
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FFT

WP / /

0000h00m00s ~ 10000h00m00s

(10000 )

/ ( 999999M)

( + )

0.02%

/ 1k 5k 10k 50k 100k 200k 400k 500k

2MS/s 0.5ms 2.5ms 5ms 25ms 50ms 100ms 200ms 250ms

1MS/s 1ms 5ms 10ms 50ms 100ms 200ms 400ms 500ms

500kS/s 2ms 10ms 20ms 100ms 200ms 400ms 800ms 1s

250kS/s 4ms 20ms 40ms 200ms 400ms 800ms 1.6s 2s

100kS/s 10ms 50ms 100ms 500ms 1s 2s 4s 5s

50kS/s 20ms 100ms 200ms 1s 2s 4s 8s 10s

PA8000 PA6000H PA5000H

FFT

+

CSV PAD

U

PA8000
PA6000H
PA5000H

240G
1 ( )

PA2000mini
240G

2 ( )

USB USB

100~240VAC

50Hz-60Hz

200VA

T3AL250V VDE/UL/CCC

5 40 20%-80% R.H.

-20 50

-20 50

VGA VGA

GPIB 1000Mbit LAN RS-232 USB2.0 High Speed 
Device USB2.0 High Speed  Host U SFP

/ AUX

CR2032

IEC/EN 61010-1 2010 IEC/EN 61010-2-030:2010
CAT  1000V 2

EMC IEC/EN61326:2013
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( )

U [V]

Urms

Umn
Udc
Urmn

Uac

Urms Umn Udc Urmn Uac

I [A]

 Irms

 Imn
 Idc
 Irmn

Iac

Irms Imn Idc Irmn Iac

P [W]                               n

S [VA]

Type1 Type2 U  I( )

Type3
2 2P Q

Q [var]

Type1 Type2                           s -1 1

Type3
Ur(k) Ir(k) U(k) I(k)
Uj(k) Ij(k) U(k) I(k)

P/S

 [ ]
                                                                     

fU (FreqU) [Hz]
f I (FreqI) [Hz]

(fU) (f I)
2 fU fI

U+pk [V] u(n)

U-pk [V] u(n)

I+pk [A] i(n)

I-pk [A] i(n)

CfU
CfI

 

Upk =|U+pk| |U-pk|

RMS [--------]

Ipk = |I+pk| |I-pk|

RMS [--------]
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u(n) ( )

i(n) ( )

AVG[ ] [ ]

P A P B A B A B

1 2 3 U I P S Q Pc WP q 1 2 3 2 3 4

2 3 4 1 2 3

S Q ( TYPE3 Q )

Q[var] Q (-) Q (+) Q Q

( )

3
1P3W

3
3P3W

3 3
3P3W(3V3A)

4
3P4W

U [V] (U1 + U2)/ 2 (U1 + U2 + U3)/  3

I [V] (I1 + I2)/ 2 (I1 + I2 + I3)/  3

P [V] P1 + P2 P1 + P2 + P3

S [V]

TYPE1
TYPE2

S1 + S2
3 S1 S2
2

3 S1 S2 S3
3

S1 + S2 + S3

TYPE3

Q [var]

TYPE1 Q1+Q2 Q1 + Q2 + Q3

TYPE2

TYPE3 Q1 + Q2 Q1 + Q2 +Q3

Pc [var]             Pc1 + Pc2 Pc1 + Pc2 + Pc3

WP [Wh]

WP WP1+WP2 WP1+WP2+WP3

WP+ WP+1 + WP+2 WP+1 + WP+2 +WP+3

WP- WP-1 + WP-2 WP-1 + WP-2 +WP-3

q [Ah]

q q1 + q2 q1 + q2 + q3

q+ q+1 + q+2 q+1 + q+2 + q+3

q- q-1 + q-2 q-1 + q-2+ q-3

Eff Eff = Pm / Pin

Loss Loss = Pin Pm

Pin Pin  Uin  Iin

+
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BNC

PA310/PA323 15V 30V 60V 150V 300V 600V
PA310H/PA323H/PA333H[1] 15V 30V 60V 150V 300V 600V 1000V

PA310
5mA 10mA 20mA 50mA 100mA 200mA 0.5A  1A
2A 5A 10A 20A

PA323H 0.1A 0.2A 0.5A 1A 2A 5A

PA323 0.5A  1A 2A 5A 10A 20A

PA310H/PA333H 1A 2A 5A 10A 20A 50A

PA310/PA323 50mV 100mV 200mV 500mV 1V 2V 2.5V 5V 10V

PA310H/PA323H/PA333H 100mV 200mV 400mV 1V 2V 5V 10V

2M 13pF

PA310  5mA 200mA  505m      0.1 H

PA323H 0.1A 5A 20m      0.1 H

PA310/PA323 0.5A 20A  5m      0.1 H

PA310H/PA333H 1A 50A 2m      0.1 H

100k 2.5V 10V  20 k 50mV 2V

1.5kV 1kV

PA310  5mA 200mA 30A 20A

PA310/PA323 0.5A 20A 100A 30A

PA323H  0.1A 5A 45A 15A

PA310H/PA333H 1A 50A 150A 50A

5

1s

2kV  1.5kV 

PA310  5mA 200mA 30A 20A

PA310/PA323 0.5A 20A 150A 40A

PA323H  0.1A 5A 45A 15A

PA310H/PA333H 1A 50A 150A 50A

 10 

PA310/PA310H/PA323HPA333H DC 0.1Hz~300kHz PA323 DC 0.1Hz~100kHz

PA310/PA323 600Vrms CAT PA310H/PA333H/PA323H 1000Vrms CAT 

PA310/PA310H  OFF  500Hz
PA310H/PA333H/PA323H  OFF 5.5kHz

 OFF  500Hz

 OFF PA310/PA310H
1kHz 2kHz 3kHz 4kHz 5kHz 5.5kHz 6kHz 7kHz 8kHz 9kHz 10kHz 20kHz 30kHz 40kHz 50kHz
60kHz 70kHz 80kHz 90kHz 100kHz 200kHz

A/D 16-bit 5 s

3 1000V 1.5 1000V 1500V

       6 500V 3 500V 1500V

       [1]: PA333H V1.06 V1.08 1000V 1500Vdc
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23 5 30 ~ 75%RH

 , 3 0V

OFF 5 

200Hz

(

)

*  f 

 kHz

PA310 PA310H PA323 PA323H PA333H  / 

DC (  0.1%+ 0.2%)

(  0.1%+ 0.2%)

(  0.1%+ 0.05%)

(  0.1%+ 0.2%)

{  (0.07 f)%+ 0.3%}

100kHz
(  0.5%+ 0.5%)
[ {0.04 (f-10)}%]

1 ~ 130%(  140%)
1000V 500V 50A 100%

0.1s DC

0.25s DC

0.5s DC

1s DC

2s DC

5s DC

10s DC

20s DC

Auto DC

45 ~ 66Hz  0.2%  0.5%

5 18  28 40  0.03%/

6
3 2

PA323 100kHz

1

(
)

 
f 

kHz

PA310 PA310H PA323 PA323H PA333H

DC ( 0.1% + 0.2%)

( 0.3% + 0.2%)

( 0.1% + 0.05%)

( 0.2% + 0.2%)

(
)

 
f 

kHz

( 0.1% + 0.3%)
[ {0.067 (f-1)}%]

100kHz
( 0.5%+ 0.5%)
[ {0.07 (f-10)}%]

 ( )=0  (S: )

S 0.2%
 100kHz: {S  (0.2+0.2  f)%}

f  kHz
 (Ø: )

( ) [( %)+(
%) (  /  ) + {tanØ ( =0 

)%}]

45 66Hz  0.3%
 1%

 6  3  2 

 S  + 

 Q  + 

[( – /1.0002)+|cosØ-cos{Ø+sin-1(( =0
%)/100)}|] 1 

Ø 

 Ø 
[|Ø-cos-1( /1.0002)|+sin-1( ( =0 

%)/100)]deg 1

3
PA310 /PA323 50mV/100mV/200mV/500mV/1V/2V/2.5V/5V/10V
PA310H/PA323/PA333H 100mV/200mV/400mVv/1V/2V/5V/10V

6

PA310/PA323 25 mV/50 mV/100 mV/250 mV/500 mV/1V/1.25 
V/2.5V/5V
PA310H/PA323H/PA333H 50mV/100mV/200mV/500mV/1V/2.5V/5V

0 00 00 10000  00  00 (  0  00  00  )

WP 999999MWh/-99999MWh    q 999999MAh/-99999MAh
 10000  (999999 –99999) 

(  ( )+ 0.1%)( )     

DC  45kHz
 RMS DC  ~ 45kHz

 VOLTAGE MEAN DC  ~ 45kHz  DC DC ~ 45kHz

0.02%
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3 6

PA310/PA310H ( ) 2  (1P2W)
PA323/PA323H/PA333H(  ) 2  (1P2W)

3  (1P3W) 3  (3P3W) 4  
(3P4W) 3 3  (3V3A) 1I1O

1I3O

Urms  Irms  130%
 3  Upk Ipk  

300%
 6  Upk Ipk  

600%
PA300

Urms  Irms  30%
Urms  Irms  125%

 3:  Upk Ipk  
300%

 6:  Upk Ipk  
600%

 RMS( ) VOLTAGE MEAN(
) DC(

)

 OFF ON(  500Hz)

 ( )

3

( )=1

1.2kHz

 10 A (10 A/ 

) 100%

100μV

 (100 V/ ) 100% 

(n+m) (n m)

n ({n/(m+1)}/50)% (n+m) (n-m)

n ({n/(m+1)}/25)%

n (n/500)

(n/250)%

6 : 3

 1% 

%  +%

IEC61000-4-7 

PLL

PLL 10Hz~1.2kHz

PLL 3 50%
6 100%

200Hz

FFT 1024/5120/6144

f 1024 1 50

f 512 2 32

f 256 4 16

f 128 8 8

f 64 16 4

1

0.15% +0.35% 0.15% +0.35% 0.15%+0.50%

0.15% +0.35% 0.15%+0.35% 0.25%+0.50%

0.20% +0.35%  0.20% +0.35% 0.40%+0.50%

0.80% +0.45%  0.80% +0.45% 1.56%+0.60%

3.05%+0.45% 3.05% +0.45% 5.77%+0.60%

50Hz f 512 10 50

60Hz f 512 12 50
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GPIB

USB

GPIB

· PCI-GPIB  PCI-GPIB+ PCIe-GPIB  PCIe-GPIB+

· PCMCIA-GPIB PCMCIA-GPIB+(Windows Vista  

Windows 7  )

GPIB-USB-HS  NI-488.2M Ver. 2.8.1 

 IEEE St d 488-1978(JIS C 1901-1987)

D-Sub 9-pin( )

 EIA-574(EIA-232(RS-232)9  )

 1200 2400 4800 9600 19200 115200

USB

1

B  (  )

USB Rev. 2.0 

HS( : 480Mbps) FS( : 12Mbps)

PC

USB  Windows 

7(32-bit/64-bit)

WindowsVista(32-bit) Windows XP(32-bit, SP2 

 )

1

RJ-45

 IEEE802.3 

 (100BASE-TX 10BASE-T)

 100Mbps

TCP/IP

DHCP

100VAC ~ 240VAC

 5  ~40 20% R.H.~80%R.H.

-25  ~60 20% R.H.~80%R.H.

50/60Hz

48Hz ~ 63Hz

PA310/PA310H: 50VA
PA323/PA323H/PA333H: 70VA

PA310/PA310H: 4.3kg 2.3kg
PA323/PA323H/PA333H: 5.5kg 3.3kg
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IN

LEM

IN 500-S / 500A 1 750 0.0018% 520KHz 38.2mm DB9

IN 1000-S / 1000A 1 1500 0.0018% 440KHz 38.2mm DB9

IN 1200-S / 1200A 1 1500 0.0018% 440KHz 38.2mm DB9

IN 2000-S / 2000A 1 2000 0.0014% 140KHz 70mm DB9

AIT

AIT3000-D90 :3000A :2121A 1 3000 0.005% 300KHz 90mm

AIT5000-D160 :5000A :3535A 1 5000 0.005% 300KHz 160mm

AIT8000-D120 :8000A :5600A 1 4000 0.005% 300KHz 120mm

AIT10000-D120 :10000A :7072A 1 5000 0.01% 200KHz 120mm

ZCS

ZLG

ZCS60 :60A :42A 1 600

0.01%+ 0.01%

800kHz 26mm DB9

ZCS200 :200A :141A 1 1000 500kHz 26mm DB9

ZCS400 :400A :282A 1 2000 100kHz 26mm DB9

ZCS700 :700A :495A 1 1750 100kHz 30mm DB9

ZCS1000 :1000A :707A 1 1000 500kHz 30mm DB9
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ZLG

CTS5 0.5A-50A 10mV/A 0.3% 40Hz-5KHz 15mm BNC

CTS200 0.5A-200A 10mV/A 1mV/A 0.3% 40Hz-5KHz 24mm BNC

CTS500 0.5A-500A 1mV/A 0.3% 40Hz-5KHz 46mm BNC

CTS6000 0.5A-6000A 50mV/A 5mV/A 0.5mV/A 1% 10Hz-20KHz 305mm BNC

ZCP20 20Arms 0.1V/A 0.3% 1MHz 20mm 12pin

ZCP200 200Arms 10mV/A 0.3% 500KHz 20mm 12pin

ZCP500 500Arms 4mV/A 0.3% 100KHz 50mm 12pin

ZCP1000 1000Arms 2mV/A 0.3% 20KHz 50mm 12pin

CA

C116 1000Arms 1mV/A 0.3% 30Hz-10KHz 52mm 4mm 

C112 1000Arms 1:1000 0.3% 30Hz-10KHz 52mm 4mm 

LF

LEM

LF205-S/SP3 100Arms(DC/AC) 1:1000 0.5% 100KHz 15.5mm 3PIN

LF205-S 200Arms(DC/AC) 1:2000 0.5% 100KHz 15.5mm 3PIN

LF505-S 500Arms(DC/AC) 800A 1:5000 0.6% 100KHz 32.2mm 3PIN

LF1005-S 1000Arms 1:5000 0.4% 150KHz 40.5mm 3PIN

HDWA

100KHz

HDWA50 50Arms 0.1% 20KHz-10MHz 27mm BNC

HDWA100 100Arms 0.1% 20KHz-10MHz 27mm BNC

HDWA150 150Arms 0.1% 20KHz-10MHz 27mm BNC

HDWA200 200Arms 0.1% 20KHz-10MHz 27mm BNC

PA
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TA1002B TA1003B TA1005 TA1006 TL-3PIN -0/-4/-6

MC

4mm

1000V

32A

MC

4mm

1000V

MC

BNC

4mm

1000V

MC

6mm

ZLG

3PIN

LF

-0
-4 4mm
-6 6mm

TA1002R TA1003R TA1004 TA1000 TL-DB9 -0/-4/-6

MC

4mm

1000V

32A

MC

4mm

1000V

MC

BNC

4mm

1000V

MC 

6mm 

ZLG
DB9  

ZCS/ IN
-0

-4 4mm
-6 6mm

TL1000R TL1000B TL1005R TL1005B TL1002

ZLG 

4mm

600 V, 

CAT III ~1000 V, CAT II / 10A 

1.5m

ZLG 

4mm

600 V, 

CAT III ~1000 V, CAT II / 10 

A 1.5m

MC 

PAmini

XKF-414, , ,

1.5m ,1000V 

CAT III

PAmini

MC 

PAmini

XKF-414, , ,

1.5m ,1000V 

CAT III

PAmini

STAUBLI

600 V, 

CAT II (300 V, CAT III) 

0.65m

TL1002R TL1002B TL1006R TL1006B TL1004

ZLG

60A 2

ZLG

60A 2

ZLG

10A 2

ZLG

10A 2

 
TL1004 

4mm,
,L=1500mm 
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 PATV-33

PATV-33
3.3

300mA

 ZWA330 ZWA340

ZWA330
3V3A CAT

ZWA340
3P4W CAT

PA PAmini

7
600 383 354mm

Mini
505 350 320mm

TP4002 TP4004 CTB104

TL-DB9 ZCS/IN
TL-3PIN LF

TL-DB9 ZCS/IN
TL-3PIN LF

4
 90~264VAC

 PA 19 PA 19 PAmini 19

19
19

19
19

19 Mini

PA
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