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A Iz2=T 4 ABRERY~<Y

Summary of Immunity Test Result

HEREA I 2 =7 4R B

Electrostatic Discharge Immunity Test (IEC61000-4-2)

T PR JE BRI A R 2 =7 1 3

Radiated Radio-Frequency Electromagnetic Field Immunity Test (IEC61000-4-3)
BR T 7 =AM TV PR—=Z b 2 2=7 4 RBR

Electrical Fast Transient / Burst Immunity Test (IEC61000-4-4)

Y= I a2=T R B

Surge Immunity Test (IEC61000-4-5)

BRI E BB A X 2 =7 FRER

HWS3000G T4

Conducted Disturbances Induced by Radio-Frequency Field Immunity Test (IEC61000-4-6)

BAIABEHRA I 2 =7 7Bk
Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)
BET 4 v 7, BHEA I 2=7 4R

Voltage Dips, Short Interruptions Immunity Test (IEC61000-4-11)

i 5 Terminology Used
FG Frame GND
=+ Earth terminal
L1, L2 L3 Input terminal
77 ) Earth

+V + Output
-V - Output

X HHRIERIMICB T L/ERTHY, 2EMEE L TEBEZBENET,

Test results are reference data based on our measurement condition.
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1. AI2=F4RBBRER Y~

Summary of Immunity Test Result

HWS3000G T4

INDEX

HH
Item

Kk
Standard

HERL~L
Test level

51
Conditions

) S
Criteria

Result

U 3= (AR
Electrostatic Discharge Immunity Test

IEC61000-4-2

12

Contact Discharge

123

Air discharge

B

PASS

TS P A I R R A S =T 4R
Radiated Radio-Frequency
Electromagnetic Field Immunity Test

IEC61000-4-3

2

1.4-6.0GHz

3

80 - 1000MHz

PASS

BRI T7—ANT Y 2 N =AM 22T (3B
Electrical Fast Transient / Burst Immunity Test

IEC61000-4-4

P AT (FRER
Surge Immunity Test

IEC61000-4-5

Common mode

12

Normal mode

RGP I ) B OB G SR A 10 =T 7B
Conducted Disturbances Induced
by Radio-Frequency Field Immunity Test

IEC61000-4-6

123

B ) A R ERE A L2 =7 43R
Power Frequency Magnetic Field Immunity Test

IEC61000-4-8

1234

>

FBIET Ay 7  BHEAa=T (ABR
Voltage Dips,
Short Interruptions Immunity Test

IEC61000-4-11

Dip:30% 500ms

L1-L2

L2-L13

L3-L1

Dip:60% 200ms

L1-L2

L2-L3

L3-L1

Dip:100% 20ms

L1-L2

L2-L3

L3-L1

Dip:100% 5000ms

L1-L2

L2-L3

L3-L1

(DT T (WD |00 (T |||

PR OFEIIL, £ T AU 2B ML TEEL, Detail of test condition refer to each test page.

| EFEHEA Criteria A

1. BB 5%ZABZ LM LD LB DI
The regulation of output voltage must not exceed 5% of initial value during test.
2. B O )BT YIMED 5 ZE) L Tuangs
The output voltage must be within the regulation of specification after the test.

3B - KON
Smoke and fire are not allowed.

| E S5 B Criteria B

1 AR AZ LB L $ 5 IR BREIR T D 2
Must not have temporary function degradation that requires input restart.
2. BB O D BFEIL NI 2 B L TR
The output voltage must be within the regulation of specification after the test.

3B - FEK DI
Smoke and fire are not allowed.:

] E FLYEC Criteria C

1 AEROM B L OWEY 7 by =7 O, b LAUTT —# BRI LD RIE R i/ ikne e L £

PEREIR F D72,

There will be no irrecoverable loss of functionality or performance degradation due to damage to test power supply
components and built-in software, or loss of data.

- RBRT K OGRIER R O — RERZRBERERE R (HI VAR B), IS IR B AR AF I, IEHDIE

THEIFTLHDIEAET D, 72720 BB O ) BETHIIENHOZEB L TR0
Temporary loss of function (output fluctuation, output stop, etc.) during and after the test is acceptable if it can
be restored to normal operation by re-applying the input, etc. However, the output voltage after the test should

not fluctuate from the initial value.
LI - FER DTN
Smoke and fire are not allowed.
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2. BEIREAI==T AR INDEX
Electrostatic Discharge Immunity Test (IEC61000-4-2)

(1) #FAZHEIZF Equipment Used
F e U R B : ESS-S3011/GT-30R (Noiseken)
Electro Static Discharge Simulator
AT : 330Q FREA R 150pF
Discharge Resistance Capacity

(2) FRBRZA: Test Conditions
o ANJJEE : 400VAC o H)EE D ERS
Input Voltage Output Voltage Nominal
Hi 718 : 0%, Full load o fBME i
Output Current Polarity
AR [ : 10[H] « JACER b D IBULE
Number of tests 10 times Discharge Interval 1 second or more
JE AR EE : 25°C
Ambient Temperature

(3) BB FIER OEIINfERT Test Method and Device Test Point
Fefib fEE DL R R
Contact Discharge =+, Screw
K C AR (LD, L2, L3, +V, -V)
Air Discharge Input and Output terminal (L1, L2, L3, +V, -V)

7 n JEERH YE—vy—TN HEXKABRE
@/ Analog voltage meter Return cable Electro static
\ discharge simulator

BEH

Discharge gun\
ik * TAIFL—h & Output

Insulation plate\ Hakik Aluminum plate
N L DUT

b
Resistor

AEE 470kQ
AC input —— Wood made table
C inpu HEH

Resistor
470kQ

7;7 753 RS L—v
(4) ¥)E%f: Acceptable Conditions GND plane

) 7E H:EB Criteria B
LT R AZLELT 5 — R 7RI T D722

Must not have temporary function degradation that requires input restart.
2.7 B 1% O ) FEE I E LB L T

The output voltage must be within the regulation of specification after the test.
3 FEME - FE R DI

Smoke and fire are not allowed.

(5) RBFER Test Result

Contact Discharge (kV) Results Air Discharge(kV) Results
2 PASS 2 PASS
4 PASS 4 PASS

8 PASS
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3. BSHMEERBREERAAI=T AR INDEX
Radiated Radio-Frequency Electromagnetic Field Immunity Test (IEC61000-4-3)

(1) FEAFHAIRS: Equipment Used
7Yk —4 Signal Generator : N5181A (Keysight)
XU —T T AT N Power Amplifier System : BBA 150-BC500 (Rohde Schwarz)
: BBA 150-D110/E100 (Rohde Schwarz)
B Electric Field Sensor : HI-6005 (ETS Lindgren)
Auar 777 Bilog Antenna : VULP9118E (Schwarzbeck)
. 3117 (ETS Lindgren)

Bt Test Conditions

- AN © 400VAC - R POERS
Input Voltage Output Voltage Nominal
Hi 71 &t : 0%, Full load o PRIEZHH : 80%. 1kHz
Output Current Amplitude Modulated
fwiE DK TR o JEPERE . 25°C
Wave Angle Horizontal and Vertical Ambient Temperature
AT arFgvar o L0%AT v 0.5 FE o B : 3.0m
Sweep Condition 1.0% step up, 0.5 seconds hold Distance
R 7 ) I o RNEP S: [T
Test Angle Top/Bottom, Both Sides, Front/Back
EAERIER % : 80 - 1000MHz, 1.4 - 6.0GHz
Electromagnetic Frequency

HRBRJ7IE Test Method

7 ) u SBIERH

Analog voltage meter

Y A% : ;

Aluminum plate ?

TUFS

T Antenna

AL
Wood made table

AC input

»7 T3 RTL—r \
GND plane RSB
Anechoic material to

(4) JIBZM: Acceptable Conditions reduce floor reflections
I E FEHEA Criteria A
LB 5%zt x oM T BEDOLB DR F
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7R O H BRI IE N SEE L TV veng
The output voltage must be within the regulation of specification after the test.
3 FEME - FEKRDIR N
Smoke and fire are not allowed.

(5) BRERAER Test Result

Radiation Field Strength (V/m)|Electromagnetic Frequency
3 1.4 - 6.0GHz
10 80 - 1000MHz
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4, BRI 7 7—AMNT Pz M= AN 2= T 4R B INDEX
Electrical Fast Transient / Burst Immunity Test (IEC61000-4-4)

(1) BEAEHHIZS Equipment Used
EFT/BY: /L85 : FNS-AX3-B50B (Noiseken)
EFT/B Generator

RERSZA4 Test Conditions

« ANEE : 400VAC HEE L EFE
Input Voltage Output Voltage Nominal
Hi 7B : 0%, Full load BV | : 153 T
Output Current Test Time 1 minute
R N JE) DR . 25°C
Polarity Ambient Temperature
AR B ! VA JE : 5kHz
Number of Test 1 times Pulse Frequency
N—Z R : 15msec 2L A8 . 75pcs
Burst Time Number of Pulse
R—ANE : 300msec
Burst Cycle

ARBTG5 E R OEIINEFT Test Method and Device Test Point
(L1, L2, L3, <), (+V. -V)icFm

Apply to (L1, L2, L3, &), (+V, -V). VaR=V4 =%
Analog voltage meter

Haf SR (10cm)

Insulating support

(ESNES
D.U.T
=L

AC t EFT/B
inpu e
EFT/B

FG generator

TAIS L —h
Aluminum plate

7}7' TIURTL—r

GND plane

(4) HIFESA: Acceptable Conditions
] 7E HHUEB Criteria B
L AT AN ZE LB 5 — R BERE IR T D72 F
Must not have temporary function degradation that requires input restart.
2. 5RO H BRI SEE L TV g
The output voltage must be within the regulation of specification after the test.
B FEME K DIpNEE

Smoke and fire are not allowed.

(5) BBRER Test Result
Test Voltage (kV) Results

0.5 PASS
1 PASS
PASS
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5 P —I A= 4R INDEX
Surge Immunity Test (IEC61000-4-5)

(1) fEFFEIZR Equipment Used
=R A : LSS-FA03AL (Noiseken)
Surge Generator
EOALE—H U2 D aFy 120 fEAar T : IFEY 9uF
Coupling Impedance Common Coupling Capacitance  Common
J—=)L 20 J—=JL 18uF
Normal Normal

(2) #BRZfH Test Conditions
o ANJJEE : 400VAC H B . ER
Input Voltage Output Voltage Nominal
o )R : 0%, Full load AR A5 . 5[]
Output Current Number of Tests 5 times
o fRPE N =K i NNV A 0%
Polarity Mode Common and Normal
o NLFH : 0. 90, 180, 270deg JE R . 25°C
Phase Ambient Temperature

(3) BB HFIER OENINIfEHT Test Method and Device Test Point
I E—R (L1-+, L2-+, L3-3) KOV —~/LE—NK (L1-L2, L2-L3, L1-L3) {ZHIn
Apply to Common mode (L1-<, L2-<,L3-=<) and Normal mode (L1-L2,L2-L.3,L1-L3).

7 u S EER
Analog voltage meter

Y—URER TAIFL—}
Surge generator ¢ Aluminum plate

FG FG

RBE

Wood made table

AC input

7}7' ISR L—r

GND plane

(4) HIESM: Acceptable Conditions
*H)7E HHUEB Criteria B
LATTHBAZ EEE T 25— R 72 BERE IR T D72\ v
Must not have temporary function degradation that requires input restart.
2.5k % O H BRI IE N SEE L TV vang:
The output voltage must be within the regulation of specification after the test.
3 FE K DIRNE
Smoke and fire are not allowed.

(5) RABFER Test Result
Common Normal

Test Voltage (kV) Results Test Voltage (kV) Results

0.5 PASS 05 PASS

1 PASS 1 PASS

2 PASS
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6. (nEMEERRE R BERRAI=T 4R INDEX
Conducted Disturbances Induced by Radio-Frequency
Field Immunity Test (IEC61000-4-6)

(1) EHFHEIES Equipment Used
RF RU—7> 7 : BBA 150-A160 (Rohde Schwarz)
RF Power Amplifier
DA IRVES VR4 . N5181A (Keysight)
Signal Generator
FEA WG S F Y T —2 1 M516A,M116,M332 (Ametek)
Coupling De-Coupling Network (CDN)
RF {EAZT T : KEMZ801A (Ametek)
RF Injection Clamp

BBt Test Conditions
« ANEE : 400VAC - HJEE L ERE
Input Voltage Output Voltage Nominal
 H7IE : 0%, Full load o FERESE A : 150kHz - 80MHz
Output Current Electromagnetic Frequency
o JE DHIREE : 25°C
Ambient Temperature
« Af—=FarFavar o 1L0%AT Y7 0.5
Sweep Condition 1.0% step up, 0.5 seconds hold

RERFER OENINERT Test Method and Device Test Point
(L1, L2, L3, &)\ (+V.-V) (ZFm
Apply to (le L21L3|_;_) ’ (+V1 _V)

Trus B

Analog voltage meter

UEEEZAN
RF input

~ TNITL—
BERESAN EAITT Alu/minum pI:te

RF input | RF injection clamp
FG

AC input ] /
CDN 0.1m
FG

—%

777

REE TIRTV—r
Wood made table GND plane

(4) ¥)E%f: Acceptable Conditions
) E FEUEA Criteria A
1B, 5% AR D S EEDEE D/RNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. 5RO H BRI SEE L TV g
The output voltage must be within the regulation of specification after the test.
BFEME K DTN
Smoke and fire are not allowed.

HREFER Test Result

Voltage Level (V)
1 PASS
3 PASS
10 PASS
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7. BIABRBBERAI =T R INDEX
Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)

(1) EEHFHEIES Equipment Used
AC/T—Y—2Z : EP02000S (NF)
AC Power Source
O UTN N D= 0% : HHS5215 (Spulen)
Helmholts Coil

(2) FBRZA: Test Conditions

« ANJEE : 400VAC < WEE : ER
Input Voltage Output Voltage Nominal
SSPAN:ER/ : 0%, Full load o FIANRE SRR i : 50Hz
Output Current Magnetic Frequency
e PR S : 25°C « FINJ7 1) : X Y. Z
Ambient Temperature Direction
B D 10RP LA L (4505 1)
Test Time 10 seconds or more (each direction)

(3) RERF5FE Test Method

NIV aA v
Helmholts coil

|
~

7 a7 EEFH
Analog voltage meter

AR
Load

T

AREE
. Wood made table AC power
AC input — source

77

(4) HIESM: Acceptable Conditions
) E FUEA Criteria A
1B 5% 2B 2 5 H I EEDOEB O/
The regulation of output voltage must not exceed 5% of initial value during test.
2.7 BR TR O H ) FEEITAIME B L TV e
The output voltage must be within the regulation of specification after the test.
3. FEKRDIRNE

Smoke and fire are not allowed.

(5) RBFER Test Result

Magnetic Field Strength (A/m) Results
1 PASS
3 PASS
10 PASS
30 PASS
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8. BET AV BHEAI==T 4B INDEX
Voltage Dips, Short Interruptions Immunity Test (IEC61000-4-11)

(1) fEA#EIES Equipment Used
AR P A AR : PCR18000WEAZ2R (Kikusui)
Test Generator

PBRZM Test Conditions
« AJEE : 400VAC - HAEE D EFE
Input Voltage Output Voltage Nominal
Hi 718 . Full load JE R L : 25°C
Output Current Ambient Temperature
Rk B e Al D 10R0LL 1
Number of Tests 1 Times Test Interval 10 seconds or more

HBRFIE Test Method

FirAa—7
Phase-to-phase Oscilloscope
testing

A

AYE
RIRIE L5 Wood made table
Test generator

AC input

J|ESAf: Acceptable Conditions
1) & FLYEA Criteria A
1 ATRRBRT 5% % B2 5 B EDEE DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. B O B EITHIHIENAD AT L TV v

The output voltage must be within the regulation of specification after the test.
3 JEJH - JE R DI

Smoke and fire are not allowed.

1) 7& 5 YEB Criteria B
1L AR AN LB LT H— KRR REIR N D70
Must not have temporary function degradation that requires input restart.
2. B O B EITHIENAD AT L TV
The output voltage must be within the regulation of specification after the test.
3. FBHE - F K DINE
Smoke and fire are not allowed.

)& FHEC Criteria C

LABEROMAEBLIONKY 7 b =7 OHE, b L<IET7T —FHERIC L D EEREREEEA E I
HRETORW &,
There will be no irrecoverable loss of functionality or performance degradation due to damage to test power supply
components and built-in software, or loss of data.

CRBR T K O R O — Rp R 2 REFE A (N B, S IES) S A BRNFRIC L 0 | IEREIE

TERT260E LT 5, L, WBREZOHELITHYEL S5 EB) L Ty
Temporary loss of function (output fluctuation, output stop, etc.) during and after the test is acceptable if it can
be restored to normal operation by re-applying the input, etc. However, the output voltage after the test should
not fluctuate from the initial value.

3 - FERDIRNEE
Smoke and fire are not allowed.
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8. BET AV BHEAI==T 4B INDEX
Voltage Dips, Short Interruptions Immunity Test (IEC61000-4-11)

(5) PRBRFER Test Result

Test Lewel Dip Rate Continue Time Criteria Results Condition
L1-12
L2-13
L3-L1
L1-12
L2-13
L3-L1
L1-12
L2-13
L3-L1
L1-12
L2-13
L3-L1

o8]

70% 30% 500ms

5000ms

W W w|w|w|w|w|w|w|w|w
W|(W|@|>|(>|>|w|o|m|w|w| o
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