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Compliance Information

Complies with the essential requirements of the following applicable European
Directives, and carries the CE marking accordingly:

A Electromagnetic Compatibility (EMC) Directive 2014/30/EU
A Low-Voltage Directive (Safety) 2014/35/EU

Conforms with the following product standards:

EMC Standard

IEC 61326-1:2012/ EN 61326-1:2013 1
Reference Standards
CISPR 11:2015+A1:2016 Ed 6.1
IEC 61000-3-2: 2018 RLV
IEC 61000-3-3: 2013+A1:2017
IEC 61000-4-2:2008
IEC 61000-4-3 2006+A1:2007+A2:2010/ EN 61000-4-3 A1:2008+A2:2010
IEC 61000-4-4:2012
IEC 61000-4-5:2014+A1:2017
IEC 61000-4-6:2013+cor1:2015
IEC 61000-4-11:2004+A1:2017
1. The product is intended for use in non-residential/non-domestic environments. Use of the
product in residential/domestic environments may cause electromagnetic interference.

2. Connection of the instrument to a test object may produce radiations beyond the specified
limit.
3. Use high-performance shielded interface cable to ensure conformity with the EMC standards

listed above.

Safety Standard

IEC 61010-1:2010+A1:2016
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A cc cv / [V-
set] [I-sef]
A
A (MPPT)
A VFD
A
A USB/LAN/CAN
A GPIB RS232/
A
A
A Sense DUT
m Note
IT6000C
2MW
IT6000C
( 400V ) ¢ 200v
IT600%C- 80- 150 150A 5KW 2.5KW
IT6010C- 80- 300 300A 10KW SkW
IT6015G 80- 450 450A 15KW 7.5KkW
IT6030G 80- 900 900A 30kW 15KW
IT6045G80-1350 | 1350A | 45kW 22.5W
SV 1 Te0s0c80-1800 | 1800A | 60KW 30KW
IT6075G 80-2040 | 2040A |  75kW 37.5W
IT6090G 80-2040 | 2040A | 90kW 45K
IT6105G 80-2040 | 2040A | 105kW 52.5kW
IT6120G 80-2040 | 2040A 120kW 60KW
IT6006G 300- 75 75A BKW 3kW
300V | 1T6012G300-150 | 150A 12kW BKW
IT6018G300-225 | 225A 18KW oKW
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( 400V )| ( 200V )
IT6036C 300- 450 450A 36kW 18kwW
IT6054C 300-675 675A 54kW 27kW
IT6072G 300900 900A 72kW 36kW
IT6090CG 300 1125 1125A 90kW 45kW
IT6108CG 300 1350 1350A 108kW 54kW
IT6126C 300 1575 1575A 126kW 63kW
IT6144C 300 1800 1800A 144kW 72kW
IT6006CG 500 40 40A 6kW 3KW
IT6012CG 500 80 80A 12kW 6KW
IT6018CG 500 120 120A 18kW IOkW
IT6036G 500 240 240A 36kW 18kw
IT6054G 500 360 360A 54kW 27kW
S0oV IT6072G 500 480 480A 72kW 36kW
IT6090G 500 600 600A 90kW 45kW
IT6108CG 500 720 720A 108kW 54kW
IT6126G 500 840 840A 126kW 63kW
IT6144CG 500 960 960A 144kW 72kW
IT6006C 800 25 25A 6kW 3KW
IT6012G 800 50 50A 12kW 6KW
IT6018CG 800 75 75A 18kW oKW
IT6036G 800 150 150A 36kW 18kw
IT6054CG 800 225 225A 54kW 27kKW
800V IT6072CG 800 300 300A 72kW 36kwW
IT6090C 800 375 375A 90kwW 45kwW
IT6108C 800 450 450A 108kw 54kW
IT6126C 800525 525A 126kw 63kW
IT6144CG 800 600 600A 144kW 72kW
IT6018C 1500 40 40A 18kW 9kW
1500V IT6036G 1500 80 80A 36kW 18kw
IT6054C 1506 120 120A 54kW 27kW
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1.2

( 400V ) ¢ 200v )

IT6072G 1500 160 160A 72kW 36kwW
IT6090C 1500 200 200A 90kW 45kW
IT6108C 1500 240 240A 108kw 54kwW
IT6126C 1500 280 280A 126kwW 63kwW
IT6144CG 1500 320 320A 144kW 72kW
IT6018G 2250 25 25A 18kw oOkw
IT6036G 2250 50 50A 36kW 18kwW
IT6054C 2250 75 75A 54kW 27kW
IT6072CG 2250 100 100A 72kW 36kwW

2250V IT6090G 2250 125 125A 90kW 45kW
IT6108G 2250 150 150A 108kw 54kwW
IT6126G 2250 175 175A 126kW 63kW
IT6144G 2250 200 200A 144kW 72kW

[Ql] Note
CITEXXXCYYY-22Z XXX
YYY 777
, IT6018CG500 90
18KW 18kW
IT6000C 3U
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11VFD
Char Char
OFF OFF Sense
ON
cVv cv Rear ON
CcC CC Addr 3
* Rmt
CR Sink Error
CR
Shift Shift Prot
SRQ Trig
CW CP - -
1.7 Config
IT6000C

1. [Shift]+]V-set] Config
VFD

2. [Enter]
3 [Enter]

m Note

[Esc]
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Config

Mode ccicv
CV cv
Speed= High/Low
cC cC
Speed= High/Low

V- Rise Time/l Rise Time

/

CcC
= 0.100s I- Rise Time
/
V- Fall Time/k Fall Time = CcC
0.100s I- Fall Time
CcVv
Output Res
Sink CR C
A OFFCrR  OFF
Sink Res A oONCrR ON
SinkRes 0 7500
Sink Res=0 CR  OFF
On Delay ON
Off Delay OFF
Voltage Max

12
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1.8 System

IT6000C

1. [Shift]+[P-set] System
VFD

2. [Enter]
3 [Enter]

m Note

[Esc]

Beep

On ON

Off OFF

PowerOn ON

Reset

Last

Last+Off

OFF

Sense

Off Sense OFF

On Sense ON

ListTrig Source

Immediate

Manual

Bus

External

DLogTrig
Source

Immediate

Manual

Bus

Voltage
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Current

External

I/O

uUSB

uUSB

T™MC

USB_TMC

VCP

4800/9600/19200
38400/57600/115200

5/6/7/8
N OE

1/2

To To o T

LAN

LAN

Info

LAN

LAN Status: Down

IP Mode: Auto

IP Addr 0.0.0.0

SubNet 0.0.0.0 Gateway
0.0.0.0 DNS10.0.0.0
DNS20.0.0.0

MAC 8C:C8:F4:40:01:E1
MDNS Status
HostName

HostDesc

Domain

TCP/IP:INSTR

Socket Port: 30000

IP- Conf

LAN IP

IP- Mode P

Auto IP

Manual IP
A 1P Addr 0.0.0.0

A subNet 0.0.0.0
A ateway 0.0.0.0

14
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A DNS10.0.0.0

A DNS20.0.0.0

A socket Port 30000

Serv Conf

LAN

MDNS MDNS

A on
A oFr

PING PING

A onN
A oFr

Telnet scpi telnet- scpi

A onN
A oFr

Web Web

A onN
A oFr

VX-11 VX-11

A on
A oFF

Raw socket Raw socket

A onN
A oFr

Restore

A No

A YEs

Reset

IP- Conf

A NoO
A vYEs

CAN

CAN
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5k 10k 20k 40k 50k 80k
Baudrate 100k 125k 200k 250k 400k 500k
600k 800k 1000k
Address 1 127
Protocol
RS232 RS232
Baudrate
4800/9600/19200/38400/57600/115200
Parity N OE
RS232 GPIB Ethe ) 12
CAT Stopbit
GPIB GPIB
RS232 Address 1 30
EtherCAT 2.6.6
EtherCAT
ECAT
000.006.183
Parallel
Single
Master
Total Unit
Slave
Digital Port /0
5.11 I/O0 Digital Port

IO 1. Ps Clear Not Invert

IO 2. Ps Not Invert

IO 3. Off Status Not- Invert

IO 4. Trig In Not- Invert

IO 5. INH Living Not Invert

IO 6. Sync On Not Invert

IO 7. Sync Off Not- Invert

N~N|o|loa| b~ |WIN]|EF

Ext- Program

5.12

Ext- Program

16
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System Reset
OFF ov
System Rzero A off
A on
AC-Meter 000.006.183
Display
Clear
IT6000C « )
A IT-E166/ IT-E176 grey 2.6.4
GPIB
IT-E166 IT-E176 grey AC

IT-E1663E B

o T

S IT-E176-greyi@E
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59O M E
|E #5355 IT-E16638

TS

IT-E176-greyi#

A 1T-E167/ IT-E17Z grey RS232
IT-E167 IT-EL77-grey AC

iz

FdiE IT-E177-greyi@ A

e ) - =

SIS

At IT-E167588

—_—

IT-E177-greyii /B

&
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10
. Jz2
R5232 X[ n
Computer W— 2
‘ GD | 3
G|
¥ onitor < ° | IT-E167 / IT-E177-grey
I Monitor = &
+10V .. 7
Input 1+ 8
Input 2 4 9
Input 3 10
1 RS232 TXD
2 RS232 RXD
3 RS232 DGND
4 5 10
5 0 1ov 0
6 -10v 10V
7 (aov ) 0.03% DVM
8/9 5.12
/ Ext- Program
10
m Note
10kHz 05 FSFS
-10Vv 10V FS 20V
A IT-E1601 EthercAT 2.6.6 EtherCAT
IT-E1601 AC
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IB483&
ﬂw—- IT-E1601H| A 7]

e E IT-E1601:EH

" G

S90S

-_. T e

IT-E1601:&E A

A 1T-E168
2 ( 15
A IT-E169 1
2.5m

0.3
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AC
2.5m
A IT-E25€ 3U
A IT-E25€- 15U 15U
A IT-E25&-27U 27U
A IT-E25€-37U 37U
IT-E165A
IT-E165B

5m

5m
5m

5m

5m
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CAUTION

ITECH 27U 37U

2.2

Electronic Co., Ltd.
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IT6000C 1.1
2.4
USB PC USB
1.5m
LAN PC LAN
2m
COoC
m Note
IT6C00C mm mm

Electronic Co., Ltd.
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WARNING

Do I» Do Do o Do

T

OFF

AC

6U

ingn
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S
3U 1 6U 2 L1/L2/L3/PE
6mime

15U 27U 37U 2.5m AC
1 4 1

[D_J Note
A

PE
L1 L2 L3
A Lions
A su 5m IT- E258 15U/27U/37U
5m IT- E258 15U IT-E258 27U IT- E258 37U
A 150 AC AWG2 27U AC
AWG3/0 37U AC AWG4/0
AC 3 AC (33 PP

( L1L2L3
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A Ac 1 198V 264V 50 47Hz 63Hz
A Ac 2 342V 528V 47Hz 63Hz
A Ac 1 50%
AC
AC 2
A (AC ) AC 380V
10
A AC ITEC

info- jp@itechate.com.tw

AC 3
5KW L1 L2 17A L3 OA

AC

-10%
A 10KW 3
AC
3 L3 AC 0
AC

32
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I.1 L2 L3 PE
L1 1
<10kW L2 T 1
Unitl F3
AN T ‘
L1 A *
< 10OkW L2 *
Unit?2 L3
A A L $
L1 v
< 10kW L2 T d *
Unit3 L3
A 15kW
AC
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L1 L2 L3 PE

(A e |
= 10kW 1.2 1 4
Unitl 13 A S |
b A F
L1 1 *
=10kW L2 T —
Unit2 [ 3 I
AN T A .
L1 )
=10kW [ S—
Unit3 13 4
A 15KW 3

AC Distribution Box
L1 L2 L3 PE

%L14$

5

ELZ —@
_|

13 — @
3.

3

D

wn

Asu ¢

18kW )
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OFF
AC
AC
a. / / AC
b. (PE)
5.
6. AC
A 6u 2 3U
A
AC
1. AC
2. OFF
3. AC

AC
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a. L1 L2 L3
AC

b.

L1 L2 L3 PE

(PE)
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6.

A
2.5

WARNING

A

A ITECH

AC

IT-E165A

/
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3U DC
80V 300V

3U

E{ _I —)Ui S-* /ﬁ
i— - T Er
LV |o )
1

40. 30
46. 30

33.50
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20. 50
13. 30
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59

104, 50

Al
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DUT

DUT

DUT 2
SENSE
. COe
VS+ o+
DUT
' .-
Output Terminal
1. OFF
2.
3.
1
360A 4
4,
5. ( )DUT
DUT
15
6. DUT
DUT DUT
VS + VS DUT

1,200A
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/SDOOOOOOM

{oos

VS+

.

+ i ' - ._
OQutput Terminal
1. OFF
2. Vs + Vs
mNote
3.
4,
1
360A 4
. DUT
DUT
1.5
7. DUT
8. DUT
9.
57 Sense

DUT

1,200A
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DC

2.
3.

2
1. IT-E165A

IT- E165A
DC Source IT-E165A-400 0 Battery
@ t:l @ RUN U iz
@ cRROR =
—— ——
2. IT6000C CC
Vh Vh
K2 K1
K2
Ki
v &
—l— —e/e—/\/\/\,J
— K2 R
y A IT6000C
USB LAN CAN GPIB
RS 232 EtherCAT 2
QJNote
SCPI
SYST REM
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2.6.1 USB

2.6.2 LAN

LAN

USB
USB A

USB

A T™™C usB_TMC
A vcp

OS WIN10
USB
1. [Shift]+[P-set] System
2. /
3. /
4. /
VCP
LAN
LXI
LAN
2 LAN
A LAN
LAN LAN
A LAN
LAN LAN
DHCP DNS

UsSB
USB B
USB
VCP
OS WIN7
I/1O [Enterj
USB [Enter
LAN
LAN
LAN

LAN
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LAN

LAN

[Q_;ﬂ Note
A1

PC
PC
A
1. [Shift][+[P- Set] (System)
2. I/0 [Enter]
3. |/ LAN [Enter]
4 / Info [Enter]
5 LAN
IT6000C LAN
IP- Conf
Awp P
IP TCP/IP IP
4 10 10
169.254.2.20
A Mask P
IP
Gateway
IP
A DNs1
LAN
0.0.0.0
DNS IP
DHCP DNS
A DNs2
LAN
0.0.0.0

A Socket Port

Serv Conf

PC IP

0 255

0.0.0.0

DHCP
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2.6.2.1 Web

MDNS PING Telnet scpi Web VXF 11 Raw Socket

Web

A 1P-conf
1. [Shift]+[P- Set] (System)
2. I/0 [Enter]
3. LAN [Enter]
4. |/ IP- Conf [Enter]
5/ Manual [Enter]
6. IP Mask [Enter]
Socket Port LAN
SYSTEM |/O CONF LAN
Info IP- Conf Serv Conf Reset
7. Reset IP- Conf
Serv- Conf
1. [Shift]+[P- set](System)
2 I/0 [Enter]
3. LAN [Enter]
4. |/ Sernv+ Conf [Enter]
5 [Enter]
6 [Enter]
I On
i Off
Web
IP PC Web

Web
PC LAN

LAN
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[El_]_] Note
A

Web Web
2.6.2 LAN
A http //192.168.0.100
TR = sl s
<« CcC 0o 192.168.0.200 o % i

NI TECH vour power Testing Solution

Home

Information

1T6018C DC Power Supply

l MII|I|I|||I||||||II||||I|II||-III§I|lI§iIIIIAII;| EITIIIII '

Co.ltd Ver. 1.00

Web Control

LAN Configuration

Manual

Upload

Copyright © ITECH Electronic

ﬂ;@ Note

7
A Home Web
A Information LAN
A Web ControlWeb control
A Lan ConfigurationLAN
A ManuallTECH Web
A Upload
CONNECT PC Select File
itech_6000_P.itech Upload
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2.6.2.2 Telnet

Telnet /0

1
LAN
[MS-DOS telne thostname hostname
Enter
Telnet 23

Telnet SCPI
2.6.2.3

A

PC

A Telnet

ITECH SCPI SCPI
2.6.3 CAN

CAN CAN
CAN

CAN

A H caN_H

ALcan L
CAN

CAN
CAN

5k 10k 20k 40k 50k 80k 100k

125k 200k 250k 400k 500k 600k 800k 1000k

0 127

a7
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Protocol CAN
A DeviceNet CAN
A BMS BMS

A cAN2.0cAN2.0
000.006.183

1. [Shift]+[P- Set](System)

2. I/0 [Enter]

3. |/ CAN [Enter]

4. [Enter]
CAN

CAN PC

A pc

A CAN_HCAN_L

A CAN_HCAN_H
CAN_ECAN_L

A 120

Daris {1120” l CAN_L i 55 %‘?U”l
BJNote

8(GND) CAN

P-10
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2.6.4 GPIB
GPIB(IEEE488) IT-E166
GPIB PC GPIB
GPIB
GPIB IEEE 488 130
GPIB
* RST
GPIB
1. OFF
2. GPIB
3. GPIB
ON
4. [Shift]+[P- Set](System)
5. 110 [Enter]
6. |/ GPIB [Enter]
7 [Enter]
2.6.5 RS 232
RS 232 (IT-E167 /IT-
E177grey)
RS 232
RS 232
o0 ']-2
R5232 90
Computer W“%
GND | 4
‘a-'_}-{:n.i'.:r -+ N IT-E167 / IT'E"?'?"QI-EB"r
I Monitor = 6
+10V - ’
Input 1 = 8
Input 2 °
Input 3+ 0
RS 232 IT-E167 1 2 3 FPC
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RS 232

RS 232

TXD
RXD
DGND
IT-E167 / IT-EL7Z grey
RS 232
1.
2. RS 232
3. RS 232 PC
4. [Shift]+[P- set](System
5. /0 [Enter]
6. |/ RS232 [Enter]
7. RS 232 [Enter]
RS-232
4800/9600/19200/38400/57600/115200
516/7/8
N O E
1/2
RS 232 PC
A pc
A
A PC (COM1 COM2 )
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2.6.6 EtherCAT
EtherCAT IT-E1601
LNA EtherCAT
000.006.183
IT-E1601 3U 1
3U

IT-E1601H| A~ 7]

TS IT-E1601:EH

L

SIS

— [T-E16017|BA7]

IT-E16013& A

EtherCAT
IT-E1601
1.
2. IT-E1601 A
3. LAN PC
A
4. [Shift]+[P- set](System)
5 I/0 [Enter] A

PC

>

RS 232
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© o N

BOARD [Enter]
/ ECAT [Enter]

4 7 EtherCAT

ECAT INFO

1.State: Init/Preop/Safeop/Op

2.Addr: 4097 (EtherCAT
3.Alias Addr: 0
IT-E1601
4 HW Ver: 256
IT-E1601
5.Soft Ver: 1
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3

3.1

Dz
Dz
Dz
DDn/Off
POWER
5.6 PowerOn
WARNING
A
A
A ITECH
A
A
A
A
A
POWER O

AC
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On Off On Off

Master switch status Desperate switch status | Device status

On On On

On Off Off

Off On Off

Off Off Off

POWER /
A Power
30
A Power
POWER @) POWER
POWER
10
POWER

1.
2. VFD

Ccv
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Eeprom Failure

EEPROM

Main FramelnitializeLost

Calibration Data Lost

Config Data Lost

FIBER MULTI MASTER

FIBER EXT UNLOCK

FIBER INNER UNLOCK

1,
1 1
F-TX F-RX
2.
3.
a.
2.4
5.

A FIBER MULTI MASTER

6U

AC
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A FIBEREXT UNLOCK

X
A FIBER INNER UNLOCK
F-TX F-RX
Single
6. ITECH
A A
A
10
A
mNote
Config
Protect Function
A Config
A System
/0

RX

ITECH

>

>

System

56



A\=|TECH

A Protect
A Function

[Esc]

3.4 On/Off

A [onioff]
PC

[ON/Off]

A [on/off]

OCP/OVP/OPP/UCP/ UVP

[On/Off]

[On/Off]
[On/Off]
[On/Off]

m Note

VFD

DUT

On/Off SCP|

OUTP 1

Cv/CC/CW

IT6000C
INP 1
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Digital 10 On/Off
Digital 10 TTL
On/Off
Digital IO 5 Not- Invert, INH Living IO 5
ov Off [On/Off]
5
On
INH Latch 5 Off
On On/Off
1. 5. INH Living Not Invert
2. Not-Invert INH Living [Enter]
3. Digital IO Pin5 Pin8 Pin5 Pin8
5V
4. DUT [On/Off]
5. Pin5 Pin8 ov Pin5 Pin8
Off
Pin5 Pin8 5V Pin5 Pin8
On
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A

O O O O
N<C N¢ N N¢

Config
Protect

O O
N¢ NK

Function

4.1

cv [V-set]
CcC [V-set]
[V-set]

[Enter]

4.2

cv [I- set]
[I- set] -=
CC [I- set]

[Enter]

m Note

[+/-]
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4.3
[P-set] [P-set]
ﬂ;ﬁl Note
0
[Enter]
m Note
/
[+/-]
4.4 Config
Config
4.4.1 CC/CV
cv
CVv
CcVv
Cv
CVv

Cv
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OVT

+ Voltage

A

!

|
V setting :\
|

N\

v

-1 limit +| limit
4—=—> <>
- Current + Current

- >
Key [ ] Sourcing power

[ Sinking power

<+—» Programmable

m Note
MOV
MOV/Vmax %
MOV
80V - Imax 0.8v 1%
300V - Imax 1.8V 0.6%
500V - Imax 2.5V 0.5%
800V - Imax 4V 0.5%
1500V - Imax 7.5V 0.5%
2250V - Imax 11.25Vv 0.5%
* Vv00.006.011
ITECH

Ccv
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CC

CC

CC

+ Voltage

-0C

- Current
R

| setting

Key [ ] Sourcing power
[ Sinking power

<4—» Programmable

+ Current
=

62



A\=|TECH

ﬂ;D] Note

MOV

MOV/Vmax %
MOV
80v - Imax 0.8v 1%
300V - Imax 1.8V 0.6%
500V - Imax 2.5V 0.5%
800V - Imax a4V 0.5%
1500V - Imax 7.5V 0.5%
2250V - Imax 11.25V 0.5%
* V00.006.011
ITECH
CcC
Ccc/cv
1. [Shift]+[V-set] Config
2. [Modq [Enter
3. CC cv [Enter]
4. [High [Lowi [Enter] Config
5. /
[Enten
6.
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4.4.2

4.4.3

A cv
a. [V-set]
b. [I-set] I+
A cc
a. [I-set]
b. [V-set]
[V-set] \
Ccv
1. [Shift]+[V-set] Config
/ Output Res [Enten]
[Enter] A
CR
CR CR
Is
. [Shift]+[V-set] Config
. [Mod¢g [Enter]
. CC [Enter
. [High [Lowj [Enter]
: /
[Enter
Sink Res [Enter
. On [Enter]
. SinkRes [Enter]
0 7500 O SinkRes OFF
10

Vs

Vh

A

[I- set]

Config

CcC
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[I-set] Is -5A
b. [V-set] Vh 20V
[V-set] \% ov
C. 80V 10A
10 ( I=U/R 80 10=8A)
CC Is=5A 5A CC
Sink Res 20 4A
Is CR
4.4.4 /
/ 0 60
A on Delay
A off Delay
1. [Shift]+[V-set] Config
/ On Delay Off Delay [Enten]
2. [Enter
Protect
Protect
Protect
OVP
Off OVP (Def)
On OVP
Level OVP
Delay
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OCP
Off OCP (Def)
On OCP
Level OCP
Delay
OPP
Off OPP (Def)
On OPP
Level OPP
Delay
UCP
Off UcCpP (Def)
On UCP
Warm up
Level ucp
Delay
UVP
Off UVP (Def)
On UVP
Warm up
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Level UVP
Delay
OCP/OVP/OPP/UCP/UVP
OCP/OVP/OPP/UCP/UVP
Delay
VFD Prot Off [ONn/OAf]
[ONn/Off]
VFD
A1
A2 OoVP
VFD
A P-10 1 5.11.1 101. Ps-
Clear, Not Invert
A [Esd [Enter]
A pc PC  OUTPut:PROTection:CLEar
[ON/Off] OUTPut ON
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45.1 OVP
OVP Delay
OVP
OVP
A
A AC
A
120
OVP
1. [Shift] + [R-set] Protect
2. |/ 1.0OVP Off [Enten]
3. On [Enter]
4. Level Delay [Enter]
VFD OVP 150V 1S
PROTECT

1. OVP 150V, 1S

4.5.2 OCP

OCP

OCP

OCP
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A

A AC
A

OCP
1. [Shift] + [R-set] Protect

2. 2.0CP(Off)
3. On [Enter]
4 Level Delay

ocCP
VFD OoCP

PROTECT
1. OCP 10A, 1.000S

4.5.3 OPP

OPP

OPP

p S

OPP
1. [Shift] + [R-set] Protect

2. 3. OPP (Off)
3. |/ On
4. Level Delay

[Enten

[Enter]

[Enten]

10A 1S

[Entenr

[Enter]

OPP
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4.5.4

m Note

OPP

VFD OPP

PROTECT
2. OPP 150w, 1.000S

UCP
UCP
UCP
UCP
A
A AC
A
UCP
1. [Shift] + [R-set] Protect
2. 4. UCP (Off)
3. |/ On
4, Warmup
[Enter]
mNote
UcP
VFD UCP

PROTECT
3. UCP 10S,0.1A, 1.000S

[Enten

Level

150W 1S

[Enten

Delay

10S 0.1A 1S
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4.5.5 UVP
UVP
UVP
UVP
A
A AC
A
UVP
UVP
1. [Shift] + [R-set] Protect
2. |/ 5. UVP (Off)
3. On
4, Warmup
[Enten
VFD UVP
PROTECT
5.UVP 10S, 1V, 1.000S
4.5.6 OTP
90
VFD
OoTP
A

[Enten]
[Enten
Level Delay
10S, 1V, 1S
Prot
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OTP oTP

OTP 30

4.5.7 Sense

Sense

500ms
SENSE ERR

m Note

Sense 0 /
DUT
4.6 Function
Function
Function
LIST /
4.6.1
BATTERY 4.6.2
/
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Road Vehicles 4.6.3
SAS PV 4.6.4PV
SAS
Battery Emulator 4.6.5
46.1 LIST
10 ListO1 Listl0
200 /
1 65535
LIST
Run
Open
USB UsB
Load usB
Not- Load
Internal
Recall Inner
List Group
Export USB
Yes/No
Edit
CcCc/cv CcC CcVv
Step
Count

73



A\=|TECH

Step 1 Stepl Ccv
Value cC
Step1 | Stepl
Slope
Step 1 Stepl 0.001 864000
Width
e TlTe List
Repeat
0001 O
Repeat List
0 655350
Time Repeat
1
10s Time 40s Repeat=5
List 50s
1 10s Repeat=5
Time 100s List
100s 1 10s
Repeat=5 Time 105s
List
100s
End
State
Last
Normal
/
OFF
OFF
Trig Out
None
Tout
Save to
group
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CC

LIST Off
/ Edit

© ® N @ o A~ ®w N e

11.

USB

m Note
us

B

USB

LIST Off
Open

a bk b e

XXX.csv
Not- Load Load
XXX

CcC [Entef]

Normal

[Entef
USB [Enten
USB

. [Shift]+[l- set] Function

[Enten
[Enter]

[Ented

[Enten
[Enten

[Esc]

.CSv

uUSB

[Shift]+[I- set] Function

[Enter

YYIZZ
YY

[Enter

USB
USB

Y4
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/ Load [Enter

WTG

Open
1. [Shift]+[l- set] Function
2. LIST Off [Enter]
3. Open [Enter]
4. |/ Internal [Enter]
5. Edit [Enten
LIST
FUNCTION  LIST
Run Open Edit Export
[Run [Enter]
USB
.CSV
1. USB USB
2. [Shift]+[l- set] Function
3. LIST Off [Enten
4. |/ Open [Enten
5 / Internal [Enter
6. Edit
[Enten
FUNCTION LIST
Run Open Edit Export
7. Export [Enter]
8. / Yes [Enten
Open USB

Internal
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1. [Shift]+[l-set] Function
2 LIST Off [Enter
3. |/ Open [Enter]
4 / Internal [Enter]
5 Edit [Enten
FUNCTION LIST
Run Open Edit Export
6. / Run [Enter]
WTG
7. [On/Off]
[Shift] + [On/Off] Trigger
5.8 Trig Source
mNote
A cC o,
Cv
CcC
CcC
A [Norma]
[Lasf] [OFA
[Shift]+[l- set] Function
/ Stop
Reset
Pause
Resume
4.6.1.1 ARB
ARB
A uss
USB .CSV ITECH
Web ITECH
1,000

e
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CDWELLCDWELL
.CSV

.CSV

.CSV 5S

.CSV

Model

Firmware Version

Serial Number

File Type

Waveform Type

Value Unit

Cv \%
CC A

Offset Unit

Time Unit

Mode

Cv Ccv | CC
CC

Repeat

1 65535

End State

Last
Normal
/ CDWELL

Total Point

Keep Time

0 3600

Value

or

i List

.CSV

Model

FirmwareVersion

Serial Number

File Type

Waveform Type
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Vaule Unit

Cv

Slope Unit

Time Unit

S

Mode

Cv
CC

Cv

Step Count

1,000

Repeat

1 65535

End State

Last

Normal
List

Step Index

value

or

slope

Keep Time

T Sine

.CSV

Model

Firmware Version

Serial Number

File Type

Waveform Type

Amp Unit

Cv

Offset Unit

Cv

Frequency Unit

Hz

Mode

Cv
CC

Cv

Repeat

1 65535

Amp

Offset
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Frequency

250Hz

End State

Last
Normal
/ Sine

Sweep
.CSV

Model

Firmware Version

Serial Number

File Type

Waveform Type

Amp Unit

Cv \Y /

Offset Unit

Cv \% /

Time Unit

Frequency Unit

Hz

Mode

Ccv Ccv /
CC

Repeat

1 65535

Amp

Offset

Start Frequency

End Frequency

Step DwelH

Step time

Step Repeat
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4.6.2

Step mode Oorl 0
Step DwelH Step time
1
Step Repeat
End State Last
Normal
/ Sweep
1. csv PC
2. csv USB
3. USB uUSB
4. [Shift]+[I-set] Function
5. LIST Off [Enter]
6. [/ Open [Enter]
7. USB [Enter]
USB
XXX.csv
Not- Load Load YY/ZZ
XXX YY zZ
8. |/
9. |/ Load [Enter
10.[On/Off]
11.
A scpi
SCPI ARB
A pc IT9000
IT9000 PV6000
/
or
/
IT9000 ITS5300
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A pbur /
A

A purt /
IT- E165A

"Wait Power Link "

BATTERY /
Run
Edit /
A Charge
Charge / A Discharge
Discharge
Charge /
Discharge
Vv
Charge /
Discharge |
Charge /
Discharge
Time
Cut Off Voltage
Cut Off Current
Cut Off Capacity
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m Note

CcC/cvicC-CVICP Cc/cvicc-cvicP
CcC Config CcC
VvVl 0 Vh P-
CP
P- Discharge V Discharge |

1. [Shift] + [I-set] Function
2. | 2.BATTERY: Off [Enter]

FUNC BATTERY TEST

Run Edit
3. |/ Edit [Enter]
4. |/ Charge Discharge [Enter]
5. Charge V Discharge V Charge |
Discharge | [EnteR

FUNCTION BATTERY

Run Edit
6. / Run [Enter
7. [On/Off]
mNote
Sense Sense
VFD

[Shift]+[l- set] Function
/ Stop
Reset

Pause
Resume
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4.6.3

To To Do To Do Do Io Do

DIN40839
1ISO167502
1SO21848

LV123
Lv124
LV148
1ISO21780

SAEJ111311

A
A 80V
LV123
Road
Vehicles
DIN40839
1ISO167502
1SO21848 42V 42V
SAEJ111311 SAEJ111311
LVv123 LV123
LV124 LV124
LV148 LV148
1SO21780 1SO21780
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VFD

[On/Off]
[Shift]+[l- set] Function
/ Stop
Reset
Pause
Resume
46.3.1
12V/24V DIN40839
DIN40839
8V 32v
DIN40839
12V
12v
24V
24V
User defined
V=8.00V
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DIN40839 for 12V Systm

Voltage (V) Current(A) [ Width(mS) Slope(mS)
1 4.5 60 15 5
2 6 60 2000 5
3 12 60 T 10
urv1 4
[12] - ———-
6 - /
4.5
I ’
5 15 5 2000 10 T[ms]
DIN40839 for24V System
Voltage (V) Current(A) | Width(mS) Slope(mS)
1 8V 60 50 10
2 12v 60 2000 5
3 24V 60 T 10
urv] 4
[24] L - -

12

\

S

1
10 50 5

2000

>

10 T[ms]
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8v 32v
8v 16V 12v 16V 32V 24V
uvi 4
[8,16] |= — -
6 - /
4.5
I b
5 15 5 2000 10 T[ms]
upv] 4
16,32] L — — -
N
8
t >
10 50 5 2000 10 T[ms]
12.5v
1. [Shift]+[l- set] Function
2. 3.RoadVehicles=0ff [Entef]
3. |/ DIN40839 [Enten
4. |/ User defined [Enter]
5. V=12.5V [Enter]
DIN40839
6. [On/Off]
7 LIST

[Shift|[H{ON/Off] Trigger
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4.6.3.2

4
ISO-167506 2
1ISO167502 2
Short- Drop
12v
12v
24V
24V
Reset Test
Usmin
Starting
- Profile
12V 12v
12v
1
12v
2
12V
3
12V
4
24V 24V
24V
1
24V
2
24
3
Load Dump
Test A
12v | 12V
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Td

Un

24V

24V

Td

Un

Test B

12v

12v

Td

Un

24V

24V

Td

Un

Us

Us

Us*

A 12v

S min

451

A 2av

10
10,1
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a & W N

[o2]

Uik
US min
ol I
0 10 ?
10,1
12v
. [Shift]+[l- set] Function
3.RoadVehicles=0ff [Entef]
/ 1ISO167502 [Enten
/ Short- Drop [Enten
/ 12V [Ented
SHORFDROP
. [On/Off]
. LIST
[Shift]+[On/Off] Trigger
Usmin  0.95 Us min
5 Us min 10
0.9Us min ov
5% Us min

100
90
80
70
60
50
40
30
20
10

|

T
|

0
0O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 t

1. [Shift]+[l-set] Function
2.

3.RoadVehicles=0ff

[Enten

5%
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. 1ISO1675602 [Enter
4. |/ Reset Test [Entenr
5. Usmin [Enter]
RESEFTEST
6. [On/Off]
7 LIST

[Shift]+[On/Off] Trigger

t8 DIN 40839
2Hz
U
Uy
ANANAANN >
VVVVVVY &
=
<
n b
e
0
t ||t t; ts b t
A 12v
12v
Levelsivoltages/duration of starting profile
| Il 1] IV Tolerances
U.=8Y U.=458Y U.=3V Uz;=6VY
= = = +£02V
U, =95V U,=65V =5V ,=65Y
t=5ms
tr =15 ms
t; =50 ms +10%
p=1s ;=108 =18 =103
. =40 ms .= 100 ms f.= 100 ms =100 ms
[ELJ]Note
L1 v 1234

A 2av

91



A\=|TECH

~

@ o & w nhoE

Levels/voltages/duration of starting profile
| Il n Tolerances
U =10V U.=8V U;=6V
+ 0,2V
U, =20V 0, =151 U, =10V
t.=10ms
fz=50ms
;=50 ms +10%
tz=1s f;=10s p=1%s
=40 ms =100 ms t =40 ms
12v
. [Shift]+[l- set] Function
3.RoadVehicles=0ff [Enter
/ 1SO167502 [Enter
/ Starting Profile [Enter]
/ 12v [Enten
/ 4 [Enten
STARTINGPROFILE
. [On/Off]

LIST

[Shift]+[On/Off] Trigger

Test A
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09(Un-U,) +

0,1{TUn-U,) +

At
Au
At
A,
A u,

Un
Uy

Uy
U,
0

ISO 167501

A us

12v

Ua=14V 24V

Ua= 28V

12v

24V

U.a(V)

ta(ms)

t{(ms)

10

m Note
a

Test B
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Un
09Un-U,) + U,

0,1(Un- Uy) + U,
U,
0

Un
Us*

Us
Us

ISO 167501

12v

Ua=14V 24V

Ua= 28V

12v

24V

Una(V)

Us*(V)

35V

58

Ri

ta(ms)

t{(ms)

m Note
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A

A Ri

R. = 10 % Unom X Nalct
' 0.8 X Lateq X 12000min~?

| Unom
I Irlrated 6000r/m|n
T Nact r/min
A Un us Ri
td Un
Ri td Un Ri td
UA ISO 167501
Test A 12V
1. [Shift]+[l- set] Function
2. 3.RoadVehicles=0ff [Entef]
3. 1ISO167502 [Enter]
4. |/ Load Dump [Enten
5 Test A [Enter]
6. / 12v [Enter]
7. Td Un [Enterj
LOAD DUMP
8. [ONn/Off]
9. LIST
[Shift] + [On/Off] Trigger
4.6.3.342V -
42V 1SO21848
1SO21848 42V -
Umax,dyn Umax,dyn
Momentary Drop
Reset
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Umax,dyn

Ulow
Start
Momentary Drop
1. [Shift]+[l-set] Function
2. 3.RoadVehicles=0ff [Enter
3. 1ISO21848 [Entenr
4. Momentary Drop [Enten]
MOMENTDROP
5. [On/Off]
6. LIST
[Shift] + [On/Off] Trigger
Umax,dyn DUT
42V
[ONn/Off] DUT
U A
58 I
56.4
43.6
\ .
“ <10 400 <20 ~ ,t
At ms
A u Vv
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DUT
[On/Off] DUT
Ulow 16V 100ms
A
v ~100ms
Ulow
16
t/
At ms
A u v
DUT
1
[On/Off]
DUT
Ulow 0.95Ulow 5% 5 Ulow
10
0.9Ulow ov Ulow 5%
Ulow 10ms 1s
¥
100
a0
BO
20
10 |—— \
° — i
|5}
At s
A Y U %

97



A\=|TECH

DUT
[On/Off]
DUT A
144
Uy
u,
Us
{1 -‘2 (3 f.t I5
A t ms t1 5ms
A u v 2 15ms
A U, 18v t3 50ms
A u. 21v t4 10000ms
A U a2v t5 100ms
4.6.3.4 SAEJ111311
SAEJ111311
SAEJ111311 | SAEJ111311
Test 2B
12V 12V
Td
24V 24V
Td
Test 4
12V 12V
Vs
Va
T7 41
T9
T11
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Test 2B

24V 24V
Vs
Va
T7 41
T9
T11
Test 5
Test A
12v 12v
Td
Un
24V 24V
Td
Un
TestB
12V 12v
Td
Un
Us
24V 24V
Td
Un
Us

DC
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Test 4

)

12v

24V

Vs 10v

tq 0.2 2s
t1
tr

ts

20V

0.2 2s

v A

oV

10C
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4-1
12v 24V

Vs (From V) -4V to -7V -5Vto-16V

Va (From Vp) -2.5t0 -6V with [Va] Og ' -5t0-12V with |Va] Og V
Ri Oqio0. 02q Oqo0. 02q
t7 15 to 40ms@® 50 to 100ms®)

ts 050 ms O50 ms

to 0.5 to 20s® 0.5 to 20s®

t10 5ms 10ms

t11 5to 100ms® 10 to 100 ms®)
2).

(2) t11=5m5
t1:=100ms

(3) t1,=10ms
t11=100ms
Testi 5
A
4.6.3.5LV123

LV123
LVv123

LVv123 | LV123

Curv- LV123
e
Run
Open
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Recall 10
File
Edit
unlimite
d
Anva
A nv 2a
A nv 2p
A nv s
upper
limited
A nva
A nv 2a
A nv 2
A nv 3
lower
limited
A nva
A Hv 2a
A Hv 2b
A nv 3
highly
limited
A nva
A Hv 2a
A nv 2p
start | LV123
voltage
start
time 0 999.999S
end time
0 999.999S

10z
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count
1 65535
count*3
Save To
File 10
User LV123
defin
- ed
Run
Open
Recall 1 10
File
Edit
unlimite
d
A v1 1
A v2 2
A v3 3
A va 4
upper
limited
A v1 1
A v2 2
A v3 3
A va 4
A vs 5
A ve 6
lower
limited
A v1 1
A v2 2
A v3 3
A va 4
A vs 5

10¢
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Unlimited

A ve 6
highly
limited

A v1 1

A v2 2

A v3 3

Ava 4

A vs 5
Start LV123
voltage
start
time 0 999.999S
end time

0 999.999S
count
1 65535

count*3
Save To
File

10

t2

1

3

e o — -

r2

-

t4

|
|
|
|
|
|
|
|
|
T
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Upper limited

HV_1 HV_2a HV_2b HV_3
V1 140V 255V 350V 635V
V2 190V 340V 450V 750V
V3 o0V 170V 250V 520V
V4 140V 255V 350V 635V
t1 300S 300S 300S 300S
rl 3mS 5mS 5mS 6mS
t2 300S 300S 300S 300S
f1 5mS ImS 10mS 12mS
t3 300S 300S 300S 300S
r2 3mS 5mS 5mS 6mMmS
t4 5mS 5mS 5mS 6mMmS
h Count Count Count Count 3
£ 3

HV_1 HV_2a HV_2b HV_3
A4 140V 255V 350V 635V
V2 190V 340V 450V 750V
V3 200V 360V 470V 770V
V4 190V 340V 450V 750V
V5 195V 350V 460V 760V

10t
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Lower limited

HV_ 1 HV_2a HV_2b HV_3
V6 140V 255V 350V 635V
t1 60S 60S 60S 60S
ri 3mS 5mS 5mS 6mMmS
t2 60S 60S 60S 60S
r2 60S 60S 60S 60S
t3 60S 60S 60S 60S
fl 60S 60S 60S 60S
t4 60S 60S 60S 60S
r3 1mS 1mS 1mS 1mS
t5 60S 60S 60S 60S
f2 3mS 5mS 6mS 7mSs
t6 60S 60S 60S 60S

Count 3 Count 3 Count 3 Count 3

HV_1 HV_2a HV_2b HV_3
Vi 140V 255V 350V 635V
V2 a0V 170V 250V 520V
V3 80V 160V 200V 450V
V4 90V 170v 250V 520V
V5 85Vv 165V 225V 485V

10€
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Highly limited

HV_1 HV_2a HV_2b HV_3
V6 140V 255V 350V 635V
t1 60S 60S 60S 60S
f1 3mS 5mS 5mS 6mS
t2 60S 60S 60S 60S
f2 60S 60S 60S 60S
t3 60S 60S 60S 60S
rl 60S 60S 60S 60S
t4 60S 60S 60S 60S
f3 1mS 1mS 2mS 2mS
t5 60S 60S 60S 60S
r2 3mS 5mS mS 8mS
t6 60S 60S 60S 60S
Count 3 Count 3 Count 3 Count 3
HV_1 HV_2a HV_2b
V1 140V 255V 350V
V2 60V 120V 150V
V3 85Vv 165V 225V
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HV_1 HV_2a HV_2b
\Z3 70V 140V 175V
V5 140V 255V 350V
t1 60S 60S 60S
fl 4mS mSs 10msS
t2 60S 60S 60S
rl 60S 60S 60S
t3 60S 60S 60S
f2 60S 60S 60S
t4 60S 60S 60S
r2 4mS 6mS ImS
t5 60S 60S 60S
Count 3 Count 3 Count 3
LVv123 Unlimited HV_1

1. [Shift]+[l- set] Function
3.RoadVehicles=0ff [Enter]
LV123 [Enter]

p wDN

[Enter]

5. start voltage = 50V start time = 0.1S end time = 0.1S

count=1
6. Save To File=1 [Enter]
7. LV123 1 [Enter]
8. LV123 RUN [Enter]
VFD R1/HV_1/00001
9. [On/Off]
10. LIST

[Shift] + [On/Off] Trigger

10€
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4.6.3.6 LV124
LvV124 3.5
LVv124 LV124

E-02

E-04

E-05

E-07
Ubmax
Ubmin
Ubmin Ubmin
Holding
Time

E-08
Ubmax
Ubmin
Ubmin Ubmin
Holding
Time

E-09
Ubmin

E-11
Cold Start

Normal
Severe

Warm Start

E-12
U

10¢
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E-02
Tip-In
E-02
Up
Y l
EE /
UHHI\
TR
E-04
Ui e met e s
U —
» L e ; T
E-05

11C



A=ITECH

Ui
(PRI T . (PERTITER | TS |
t. t,
|
E-07
Usma

Uainie

ov—  IREREA T Funkiong DIERASC —  WiiEREA -

E-08
ov

oV

S 1]

E-09
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'v : tn d
Ugnin . 4 TR | =i
U
o
u AR
3 TS0V s - S50
~EBEL L, SETE05E ol
wriaen ST TSI RTTsE
Us +
"
& - $ue
Us I
Ur 3
2 5
¥ bt te t ts t t
u O3+
ST S0E W04 501
e HFT5 VI WATT R

Ua
] 3
- EX
Ur '
S
o t s ta t7 tg t; t

11z
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E-12
Us
Uy
[ A A
4.6.3.7 LV148
LVv148 48V
Voltages and currents
Static Overvoltage @ ——58V-Uy,

— 54V - Uﬂmak,high,limilad

Limited Operation

52V - U4Bmsx,unlim‘ned
48V-U,q,

36V-U min, unlimi
Limited Operation Aemin.unlimied

— 24V - Uggnin jowlnited

20V- UABstuprulacl

Undervoltage

LV148 | LV148

E-01

Short 3 times

Endurance 1000 times
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E-03

E-04

E-06A

T1 Holding
Time

E-06B

T1 Holding
Time

E-07

ov

T1 Holding
Time

T1 Rising
Time

E-08

E-10

Normal

Severe

E-15
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E-16
E-18
E-01
a) B
b) B
A J.B.L ¢c) C
U48test b
i ifi s
.......... --!-.- 4-!--.----.---------.
| 8 Limied
: | Operation
____________ N Y R
i
Vs [~ _i‘
t tr |’ t1
t
e I 0.1s
o 60 min.
[ ] ti 0] S
e I ls
e Test voltage Usstest U48r dyn
E-02

11t
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E-03

A J
I
.-..!.--

-
I Overvoltage
! Limited
! Operation
[
i
i

toam

tap
Ri

Number of cycles:

Uagn

70V

Uasr

100 ms

1ms

100 ms

1ms

600 ms

25s

9s

10 mQ < Ri< 100 mQ

1- Short test: 3 times with ts,
2- Endurance test: 1000 times with ts

B

N ; |

I | | Limited

s : | Operation

| | |
------------------ frose Fnsmssfonomemusn]

| I l

- . 1
e I : * =! Undervoltage

t 4 4 t b |

11€
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E-04

E-06A

Test parameters:

e Up U48nin,unl inited
e U4 U48nin, low,1imited
e o 60 s
e 2ms
o {4 500 ms
o { 2ms
e 1 500 ms
e Number of cycles: 1
ah v
. b) B " pas
'Y ISR IS I VY S SO [ R
|
i
i
Yo I S 13 i
I ! i i
v e —sie "
t t| t 4 ™
Test parameters:
e Up U48max,unl inited
e U U48nax,high,limited
[ ] to 60 S
o { 100 ms
[ ] t1 60 S
o ff 100 ms
o f 60 ms
e Number of cycles: 1
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E-06B

Limited
A B C B A Operation
i !
! !
! !
! !
i !
| !
% I I t Limited
! | Operation
----------------------------------------------------------------------------------------------- Undervoltage
. -3
t
Test parameters:
o U U48nax,unl inited
e Voltage gradient (AU) + 2 V/min
o U4 U48nin,unl inited
e U, oV
o until the error memory has been read
e Number of cycles: 1
_____________________________ I
Stotic
Overvollage
ne e Operation
L=t |
Up f—— e e e . S ) N [ VPR PR SR — N ———— B T ——
‘ |
|
1 |1
u1 --------- -1'----- -----l -------------------------- l— -------- -
s * e Limutes
! I \\I Operation
g " 1 T 1T 17 Deikariohios
o NI T nuﬁ,:” ________ |

11€
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E-07

Test parameters:

Uo

U4

U

Us

to

tr1

t2

Number of cycles:

U48max, unlimited
U48min, unlimited
U48stoprotect

oV

100ms

8min

60s

1

11€
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E-08

E-10

Test parameters:

e Up U48max,unl imited
e U, U48nin,unl inited
o [2 U48stoprotect
L] U3 O V
® U4 U48n
e f{p 100ms
o tn 8 min
o 4 >60s
° tf2 8 min
L] t2 60 S
o tp 3s
o {3 300 s
o iy <100 ms
O 100 ms
e Number of cycles: 1
m Note
T1 trl A
A‘A BoA B ALB SCUACC R G N CAT
LV 148  s2v “ i .
fl [t Auii E
A20V 0 : E
Y, ; :
24V ' a7 g
a05v tr, tr=<100 ms
t2=mind. 10 s
U,| t1=5sund100ms
ov : >

12C
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L, .!‘ & ki .4. . Undervoltage
kg b t t 4
« Test pulse parameters for E48-10 Starting pulses
Parameters Test pulse “normal”
Test pulse Test pulse “normal” and
“severe”
Uo Ussn for cold start normal

40 V for cold start severe

U1 U48nin, low, linited
to 2s

tf ims

11 1s

tr 1ms

to 2s

Test cycles 10

E-15

121
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E-16

Static
Overvoltage
___________________________________ P R R
i ooeaon
|
Ll I R | I T { P R
Uq [ S— (BT el (RRTERRESEE - Nl
! ! i
T s b e e -
! | ' Limited
sle ole o Opzraticn
_______ b | W] & | & | & | b
Undervoltage
t
Test parameters:
L] Uo U48n
e Uy U48nin,unl inited
e U U48nax,unl inited
e 1 100ms
o i Tms
o 1s
o 1s
[ J t2 108
o {p 1s
o {3 100ms
e Testcase 1 Tmin
e Testcase?2 Trt
e Testcase3 Tmax
e Testcycles 10
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Static
Overvoltage
. | I [ \ T[T [ T
[T SEEE I R " i, TN T T NN p—

H 1 - : Operation
o I

Limited
A B A Operation

Test parameters:

e U Uasn

o Uy U48nax,high,linited
e U U48max,unl inited

e Us Ud8nax,unlimited + 1 V
e 1o 100ms

o t4 4s

o {4 10s

o tip 2s

e i 10s

o o 2s

e {3 10s

e 100ms

E-18
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U,

Uz

0
@

O SR S— Y

s S
1

Static
Overvoltage

Limited
Operation

Ug
ST i.---
'o ‘rl'v t'z Operation
o Undervoltage
&
Test parameters:
e U Uasgn
o Uy U48r
e U U48nax,unlinited + 1 V
e f 100ms
o ty 10ms
o {4 1s
® tf1 1s
e i 10s
o ft» Tms
o {3 2s
® tf2 1s
e {4 5s
o {3 10s
o {5 2s
o i 10s
e {5 100ms
LV148

1. [Shift]Hl- set] Function

2.

3.RoadVehicles=0Off

124
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4.

5. [On/Off]

6

LV148 [Enter]
E-01 [Enter]
VFD LV148 EO1
LIST

[Shift] + [On/Off] Trigger

4.6.3.81S021780

DC48V

IS- 0217
80

1ISO21780

TEST-01

TEST-02 A Upper Range
A Lower Range

TEST-03

TEST-04

TEST-05

TEST-06

TEST-07

TEST-08

TEST-10

TEST-11

TEST-01

12t
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U,

Ly s

P

t, t ts te

ty

Key
t time
U testvoltage

Operating mode 2.4

U 44V

Uq 36V

Uz 52V

t1 30s

t? 60s

tr 50 ms (0,16 V/ms)

tf 50 ms (0,16 V/ms)
Number of cycles 5

TEST-02

12¢
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Uo

Key
t time
U testvoltage

Operating mode 2.4

U 36V

Uy 31V

t 60 s

t2 2s

by 10 ms (0,5 V/ms)

tf 10 ms (0,5 V/ms)
Number of cycles 5
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Ug

t, t

t ty ty

Key
t time
U  testvoltage

Operating mode 2.4

Uy 52V

Uy 54V

t1 60s

t2 120s

tr 4 ms (0,5 V/ms)

tf 4 ms (0,5 V/ms)
Number of cycles 5

TEST-03

12¢
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Uo

Key
t time
U testvoltage

Operating mode 2.4
Uo 52V
Uy 70V
Uy 58V
to 25s
tr 0,7 ms (25,71 V/ms)
t1 40 ms
ts 1ms
to 600 ms
t3 25s
Number of cycles 1000
TEST-04
DC/DC i
A

12¢
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U,

Uo

Key
t time
U  testvoltage

Operating mode 2.4
Uq 70V
Uz 58V
t1 40 ms
t2 600 ms
3 9s
tr 0,7 ms
tf 1ms

TEST-05

13C
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Key
t time

Uy

U testvoltage

Operating mode 2.4
Uo 36V
Uy 24V
tf Sms (2,4V /ms)
to 10 s
tr 5ms (2,4 V/ms)
t1 2s
t3 60s
Number of cycles 10

TEST-06
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Uy

Key
t time
U testvoltage

Operating mode 2.4
Ur 60V
Ug 52V
to 25s
Ly 0,1s(80V/s)
t1 60 min
tf 0,1s(80V/s)
t2 >5s
Ttest Tmax — 20 K
Number of cycles 1

TEST-07
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TEST-08

to ty
Key
t time
U testvoltage
1  example of the test result of the component
2 limit
Uy 58V
U3 54V
tr 2160 ps (25V/ms)
tf 2160 ps (25V/ms)
t1 300 ms

13¢
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U
Uy
U,
tf tr d
Key
t time
U testvoltage
Operating mode 2.1and 2.4
Uo 44V
Uy ov
tf 21 min (= 35 mV/s)
tr 21 min (* 35 mV/s)
Number of cycles 1

TEST-10

48V DUT
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U
UO [ e el
Ul e o 2 0 e pmieiiicm ey ity
o -
>
<1
U,
Lo [L1f Lo |Ea] Lo |E1 tq| to [La] Lo |ty Ly to | ta | Lo :

Key
t time
U testvoltage

Operating mode 2.4
Up 36V
Uy 24V
Uz ov

AU, 2V
AU, 0,5V
ty <100 ms
ty <100 ms
t1 5s
ty 10s
to 210 s, until the DUT becomes 100 % operational

TEST-11

DUT

13t
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B
tr ([ E2 || L2 :
Key
t time
S S1 switch control signal
A switch closed
B switch open
Operating mode 2.3and 2.4
Rj <60 m{ incl. switch $1
Uo 48V
t The supply voltage of Up is interrupted for interval ¢,
which shall increase during the test in the following
sequence:
Range of t1 Increment in tq following
each interruption
100 us<t;<1ms 100 ps
Ims<t;<10ms 1ms
10 ms <t1 <100 ms 10 ms
100msst1<2s 100 ms
t2 210 s, until the DUT becomes 100 % operational accord-
ing to specification
switch reaction time <10ps

13¢
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<EZ>LLA) DUT

GND 4
Key
S1  switch on 48 V supply
1SO21780 TEST-01 A
1. [Shift]+[l- set] Function
2. 3.RoadVehicles=0ff [Enter]
3. 1ISO21780 [Enter]
4, TEST- 01 [Enter]
VFD 1SO21780T01
5. [On/Off]
6. LIST
[Shift] + [On/Off] Trigger
4.6.4 PV SAS
MPPT /
PN MPP 1
MPP PV
SAS
SAS SAS
Static PV
Curve PV
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PV
Open
PV
Recall
PV
Curve
Edit | PV
Pmp
Vmp
Formula
SANDIA | A TF Thin Film
A scmc
Standard
Crystalline or
Multi
crystalline
A HEC High
efficiency
Crystalline
E-N5053d A TF: Thin Film
A cSi
Save To
Curve 1 100
Usgr— PV
define- d
Voc
Imp
Vmp
Isc
Run SAS
PV
Table 4096 |-V
PV SAS
VFD
4096 |-V
PV SAS
VFD
Filter

13¢
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Low
Mid
Fast
PV
PV 100
PV 1
A curve
Curve
1. [Shift]+[l-set] Function
2 4.SAS:Off [Enter]
3 / Static [Enter]
4. Curve [Enter]
5 / Edit [Enter]
6 Pmp Vmp Formula [Enter]
7 [Enter]
.
T Curve Run
Curve
A user defined
1. [Shift]+[l- set] Function
2. 4 SAS:Off [Enter]
3. Static [Enter]
4. |/ User defined [Enter]
5. Voc Imp [Enter]
SAS
Curve

13¢
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1.[Shift]+[l- set] Function

2. 4 .SAS:Off [Enter]
3./ Static [Enter]
4. |/ Curve [Enter]
5 1/ Open [Enter]
6. Curve Edit [Enter]
SAS
Curve

SAS SATIC CURVE
Run Open Edit

PV
A Curve

1. Curve Curve
2. Vmax Config Filter
3. SAS / Run [Enter]

SAS VFD
Curve

4. [On/Off]

A User defined

1. PV User defined

2. Vmax Config Filter
3. [Enter] SAS
VFD
4. [On/Off]
SAS
SAS [Shift] + [I-set]

Function

Stop
Reset
Pause

Resume

14C
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4.6.5

IT6000C

Battery
Emulator

User
define

Run

Initial Value SOC 0
100

Open

Recall File

Edit

Full Voltage

Empty
Voltage

Inner
Resistance

Capacity

Parallel

Serial

1+

Save To
Group

141
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Curve
Run
SOC
Initial Value 100
Open
USB
USB
A
1. [Shift]+[I- set] Function
2. 5.Battery Emulator:Off [Enter]
FUNC BATT EMULATOR
User define Curve
3. UseFr [Enter]
4,
A
1. ITECH Web
.CSV
2. Excel
Ran
SOC
A
1. [Shift]+[I- set] Function
2. 5.Battery Emulator:Off [Enter]

FUNC BATT EMULATOR
User define Curve

14z
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3. User RecallFile [Enter] A

4. |/ Run [Enter] A
5. Initial Value [Enter] A

A
6. [ON/Off] A

usB
USB USB
[Shift]+[I- set] Function

El A

5.Battery Emulator: Off [Enter]

FUNC BATT EMULATOR
User define Curve

5. [Enter]
6. |/ Run [Enter]
7. Initial Value [Enter]

(o]

. [On/Off]

VFD
12.000V 2.000A
12.0Ah 12.5%S0OC

A1
A2 soc

SOC
A soc
Full Voltage

OovP
OVP 451 OVP

A soc
Empty Voltage

14<
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UVP 4.5.5 UvP

[Shift]
+ [I-set] Function

/ Stop

Reset

144



A\=|TECH

5

Dz /
Dz
Dz
DAUSB
Dz Beep
Dz PowerOn
Dz Sense
Dz Trig Source
Dz I/0
Dz Parallel
Dz I/0 Digital Port
Dz Ext- Program
Dz System Reset
Dz System Info
Dz AC- Meter
Dz
5.1 /
A
A PC SCPI
T VFD
[Shift]+[3](Local)
i
5.2
[Shift]+[2](Lock) VFD * [ONn/Off]
[Shift] [2] Lock

[Shift]+[3](Local)

[Shift]+[2]
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5.3
No.1 10 10
1Vs
s
Vh Vi
I+ I-
P+ P-
Config Ccc/cv : Mode
Ccc/cv : Speed
/ V-Rise Time/l Rise Time
/ V- Fall Time/l- Fall Time
: Output Res
2
A [Shift]+[+/-] Save
[Recall]
A scpi *SAV *RCL
5.3.1

1. [Shift]+[+/-] Save
2.

3. [Enter]
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5.3.2

1. [Recall]
2.

3. [Enter]

5.4 USB

uSB

1. [Shift]+[1] Log
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A Aver

A Aver+Max+Min

Sample
Period S
X
0.001 100s
Duration
S
Y
0 50000000s
Source v
| VI
Data Type

Duration
Source
Data Type

A A

5.8

ﬂ;ﬂ Note

Sample Period

[Enter]
[Enter]
[Enter]
[Enter]

Trig Source

VFD
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USB
uUSB PC

>

A USB PC
PC
LAN USB A

[Shift] + [On/Off] (Trigger)

SCPI * TRG

DC

i Level
T UpLevel

T  Down Level

DC

T Level
i UpLevel

I Down Level

I/O P-10 4 4 Ext-

5.11.410 4. Ext-Trig, Not- Invert

.CSV USB
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5.5 Beep
ON/OFF
ON/OFF
A
A
VFD Error
1. [Shift] HP-set] System
Beep
2. [Enter]
3.
A on
A off
4. [Enter]
5.6 PowerOn
/ /
Config
[On/Off]

1. [Shift]+P-set] System

2. PowerOn [Enter]
3.

A Reset
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Reset
51
Vs 0.2
Is
Vh VI 0.2
0
I+ B
P+ P-
[On/Off] Off
Config Mode Ccv
Speed High
V-Rise Time/l Rise Time 0.1s
V-Fall Time/k Fall Time
Output Res 0
On Delay/Off Delay 0
A Last
A Last+off OFF
4. [Enter]
Last 20V
20V
5.7 Sense
2.5

1. [Shift]+[P-set] System
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5.8

3.

- To To T o

Sense [Enter]
A off
A on ON
[Enter]
Trig Source
List
Immediate
Manual [Shift] + [On/Off] (Trigger)
Bus *TRG

Voltage DLogTrig Source
DC

Level

Up- Level

Down Level

Current DLogTrig Source
DC

Level
Up- Level
Down Level

External I/O P-10
5.11.4 104. Ext- Trig, Not Invert

ListTrig Source

[Shift]+[P-set] System

DLogTrig Source

152



A\=|TECH

5.9

5.10

: ListTrig Source [Enter]
m Note
A DLogTrig Source
A
3.
4, [Enter]
PC IT6000C
USB LAN CAN RS 232 GPIB

1. [Shift]+[P-set] System

2. I/0 [Enter]
3.
4. [Enter]
ﬂ;D] Note

A USB

2.62.5
A RS 232  GPIB
Parallel
3

IT6000C
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1. [Shift]+[P-set] System
2. Parallel [Enter]
3.

A Single
A Master

Total =3 3

m Note

A slave
4. [Enter]
A (Single)
A 3U

System > System
information > Main Version

A AC

A3 AC
AC

3U 16
3 3U
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L1
L2

on
on

Box

AC
Distribution

Box

AC
Distribut

Box

L3
PE

L1
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PE
L1
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PE
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(V1 200990822
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111111111111111111

......

o o

Master

o

VFD

1. 3

. [Shift]+[P- set] System
Parallel Master Slave

Total 3

a. [Shift]+[P-set] System

[Enter
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b. Parallel Single [Entenr
2. 3 AC
3.3 DC
4. VFD
5.11 I/O0 Digital Port
IT6000C 1/O
I/O e
0 [On/Off]
8
1.5 I/O
I/O 5210
52I1/0
TTL -5V +15V
TTL 0.65V
TTL 0.8v
TTL 1.6V
TTL 5V
TTL oV
TTL 10us
TTL 2us

[D_l] Note

100mA 1ImA
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P-10

|
1

|
2 3 45 6 7 &

/0
1 1. Ps Fault TTL
Clear, Not Invert PWM
5.11.1 101.
Ps- Clear, Not Invert
2 2.Ps,Not | TTL TTL
Invert PWM
5.11.2 102. PsNot-
Invert
3 3. Offf y7 TTL
Status, Not Invert PWM
5.11.3 103
Off- Status, Not Invert
4 4. Ext Trig, TTL
Not- Invert PWM
5.11.4 104. Ext-
Trig, Not Invert
5 N 5. INH TTL
Living, NotlInvert PWM
5.11.5 105
INH Living, NotInvert
6 6. Synec On TTL
Not- Invert PWM
5.11.6 106. Sync
On, Not Invert
7 7. Sync Off T
Not- Invert PWM
5.11.7 107. Sync
Off, Not Invert
GND 7
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@3] Note

I/O
1 10 1. Ps Fault Clear, NotInvert 3
Ps- Fault Clear
7 2 3
Input Output I/0 7
/10
A 1 7 Output (Not- Invert)
(False (True)
mNote
Invert
A PWM Freq
PWM Duty 100Hz

5.16V 10ms 1
ams Ims

VFED  input(1)
Invert
VFD  input(0)
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5.11.1 10 1. Ps Clear, Not Invert

IO 1. Ps Clear, 1
Not- Invert
Not-
Invert
A Invert Yes
Invert
A Not- Invert No
Ps
Clear
1
Input 1 1 0 PWM
Output 1
True Not- Invert
1
Invert
Eale Not- Invert
1
Invert
PWM | PWM
PWM Freq
PWM Duty
1 Ps- Fault Clear 1 110
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10us
2us
30us
A
1. 1
P-10
| |
1 2 3 4 5 6 7 <L
+ -
External trigger terminal of
the oscilloscope
2. 1
I0 1.Ps-Clear,Not- Invert
3. OCP OCP
4, OCP
5. 1
6.
A 1
1. OCP
2. 1
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5.11.2 10 2. Ps, Not Invert

10 2. Ps, Not 2
Invert
Not-
Invert
A Invert Yes
Invert
A Not- Invert No
Ps 2
Input 2
Output 2 1 0 PWM
True Not- Invert
1
Invert
False Not- Invert
0
Invert
PWM | PWM
PWM Freq
PWM Duty
2 Ps
2 Not- Invert 2
2
BJNote
2 Invert
1. 2
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P-10

1 2 3 4 5 6 7

EEEEEE

!
|

+

External trigger terminal of
the oscilloscope

2. 2
|Oi 2. Ps, Not-InvertA
3. OCP OCP A
4. OCP A
5. 2 A
5.11.310 3. Off Status, Not Invert
10 3. Off 3
Status, Not
Invert
Not-
Invert
A Invert Yes
Invert
A Not- Invert No
Off- [ONn/Off]
Status
Input 3
Output 3 1 0 PWM
True Not- Invert
1
Invert
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False Not- Invert
0
Invert
PWM | PWM
PWM Freq
PWM Duty
3 Off- Status 3
[ONn/OAf] Not- Invert
[ONn/OAf] 3 [ONn/OAf]
3
m Note
3 Invert
1. 3

P-I0
|

| |

1 2 3 456 7 &

IEEEEEDT

]

+ -
External trigger terminal of
the oscilloscope

2. 3

I0 3. Off- Status, Not Invert
3. [On/Off]
4. 3
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5.11.4 101 4. Ext-Trig, Not-Invert

10 4. Ext Trig 4
Not- Invert
Not-
Invert
A Invert Yes
Invert

A Not- Invert No

Ext-Trig P-10
Trig Out
Meter
4
Trig In
Meter Meter
SCPI
SCPI
Dlog
List
Input 4
Output 4 10 PWM
True Not- Invert
Invert
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False Not- Invert
0
Invert
PWM PWM
PWM Freq
PWM Duty
List 4 Ext-Trig
A Trig Out
1. 4
P-10
I |
1 2 3 4 5 6 7 <+
+ -
External trigger terminal of
the oscilloscope
2. 4 Not- Invert Trig- Out
3.

4. [Shift]+[On/Off] (Trigger)

ﬂ_];ﬂ Note

ListTrig Source Manual

10us

2us

30us
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A Trig In

1. 4
P-10
|
I

|
1 2 3 456 7 &

EEREER

:

+ -

External trigger terminal of
the oscilloscope

=

2. 4 Not- Invert

Trig
3.

4. ListTrig Source External
5.

10us

2us

30us

6. VFD

5.11.510 5. INH Living, Not Invert

IO 5. Living, 5
Not- Invert
Not-
Invert
A Invert Yes
Invert 1& Not- Invert No
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Inhibit P-10 5
Living Living Living
Latch Latch Latch
Input 5
Output 5 10 PWM
True Not- Invert
1
Invert
False Not- Invert
0
Invert
PWM PWM
PWM Freq
PWM Duty
T Pin5 Pin8 | Inhibit [On/off] ON
Not- 5V Inhibit Living
Invert
Inhibit Latch
oV Inhibit Living [On/Off]
Pin5 Pin8
5V
ON
Inhibit Latch [On/Off]
Pin5 Pin8
5V
[ONn/Off]
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T Pin5 Pin8 | Inhibit [On/Off] ON
Invert ov Inhibit Living
Inhibit Latch
5V Inhibit Living [on/or]
Pin5 Pin8
ov ON
Inhibit Latch [On/Off]
Pin5 Pin8
ov
[ONn/Off]
A 5 Inhibit Living Not- Invert 5
i 5
i [On/Off] 5
[ONn/Off] 0
5
m Note
5 Invert 5

1. 5
P-1O

|
1 2 3 4 5 6 7 &

+ -
External trigger terminal of
the oscilloscope

2. 5 Not- Invert
3. 10V [ONn/Off]
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5
[ONn/Off] VFD On
/ 0
VFD INH
5 5
[ONn/Off] VFD On
/ 10
A 5 Inhibit Latch (Not Invert) 5
10us
2us
30us
I 5
i [On/Off] 5 [ONn/OAf]
[On/Off] VFD Off [ONn/Off]
[ONn/Off]
1. 5
P-I0

|
| |
1 2 3 456 7 &

+ -
External trigger terminal of
the oscilloscope

2. 5 Not- Invert
10V [ONn/Off]

[On/Off] VFD off
VFD INH LATCH
[On/Off]
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5.11.6 10 6. Sync On, Not Invert

IO 6. Sync 6
On, Not
Invert
Not-
Invert
A Invert Yes
Invert A Not- Invert No
6
Sync On
v [ON/Of]
Input 6
Output 6 1 0 PWM
True Not- Invert
1
Invert
Ealse Not- Invert
0
Invert
PWM PWM
PWM Freq
PWM Duty
6 SyncOn 6
/1O
10us
2us
30us
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/0
A [onioff] 6
A [onioff] 6 [On/Off]
A [onioff 6 [On/Off]
2
1 2 6
6 Not- Invert Sync On
3. 2 [On/Off]
4, A 10V [On/Off]
A 6

5.11.7 10 7. Sync Off, Not- Invert

IO 7. Sync Off, 7
Not- Invert
Not-
Invert
A Invert Yes
Invert A Not- Invert No
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