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fif 55 Terminology used

FG  ++e-- TL—AT 5T R Frame GND
L eeees FA T Live line
N —a—hINVTA Neutral line
L .. e Earth

+V e +H A + Output

Vo eeeen -HA - Output

KOUHATHERESRMEICRB T HHRTH Y, B2EMEE LTEEAENET,

Test results are reference data based on our standard measurement condition.
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A1Sa=-T14HBRKEEY<TY

Summary of Inmunity Test Result

HWS1500

MODE L HWS 1500 (Hh4B5ATLarEL *1)
(Include option models *1)
HH Btk mBRL~r PHEILTE] KR Pase (ENESE
Item Standard Test level Criteria | Result ¢ Notes & Conditions
B S = S A )
HiEE SR FEA 2 =T AR
Electrostatic Discharge Immunity Test TEC61000-4-2 1,23 A PASS | R-2
TSR M B e BB G SR A L= T AR BR
Radiated Radio-Frequency IEC61000-4-3 1,23 A PASS | R-3
Electromagnetic Field Immunity Test
TR T 7= ANT Y 2 IN =AM 2T 7R ER
Electrical Fast Transient / Burst Inmunity Test IEC61000-4-4 1,23 A PASS | R-4
I ARanT (R IEC61000-4-5 12,34 A |rass| rs
Surge Immunity Test
ARG SR ) R R A 32 = T AR
Conducted Disturbances Induced IEC61000-4-6 1,2,3 A PASS | R-6
by Radio-Frequency Field Immunity Test
BRI A =7 (R
Power Frequency Magnetic Field Immunity Test TEC61000-4-8 1,2,3.4 A PASS | R-7
BIET 197, B (3= 7 (R Dip:30% 10ms | A ['PAsS
Voltage Dips, IEC61000-4-11] Dip:60% 100ms B PASS | R-8
Short Interruptions Immunity Test Dip:100% 5000ms B PASS
HEREOFEIL, KT ANV % BB TSV, Detail of test condition refer to each test page.
MODEL HWS1500/ME
HA Btk R ~L |HERTE] AR Page NS s
Item Standard Test level Criteria | Result £¢1 Notes & Conditions
B S S S A o )
KB R A 2= T A3 BR IEC60601-1-2
Electrostatic Discharge Immunity Test Ed.4 1,234 A PASS | R-9
S A B R B R A 2= 7 (R
WO R SRR A= 7 (B 606011
Radiated Radio-Frequency Ed4 1,2,3 A PASS | R-10
Electromagnetic Field Immunity Test ’
BRI T 7= ATV 2 MV =AM 3227 (R IEC60601-1-2
Electrical Fast Transient / Burst Immunity Test Ed4 1,2.3 A PASS | R-11
BIET 97" WA an T (SR Dip:30% 500ms A PASS
BIE7 177, B AR227 (30 IEC60601-1-2 | Dip:100% 1oms | A | PASS
Voltage Dips, Ed4 — R-12
Short Interruptions Immunity Test ' Dip:100% 20ms A PASS
Dip:100% 5000ms B PASS

REBREMOFEMIL, KT A=V EBRL TSN,

HIEFHEA Criteria A
B S% A2 D I EIEOEEB DI

—

Detail of test condition refer to each test page.

The regulation of output voltage must not exceed 5% of initial value during test.

2. R O H O BEFHIENSLZBIL T e F

The output voltage must be within the regulation of specification after the test.

BRI FEKR DTN

Smoke and fire are not allowed.

w

| E R UEDB Criteria B
1. AT AZ LELT 5 —RB 72 BB K T D720

Must not have temporary function degradation that requires input restart.

2. R O H O BE TN SLZBIL T e F

The output voltage must be within the regulation of specification after the test.

3. FEJE R K DI

Smoke and fire are not allowed.

TDK-Lambda
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HWS1500

2. BESKES 27 (BB
Electrostatic Discharge Immunity Test (IEC61000-4-2)
MODEL :HWS 1500
(1) fEAEHAIZR Equipment Used
FreE S BR A :ESS-630A (VA XBFSEFT)
Electro Static Discharge Simulator (Noise Laboratory CO.,LTD.)
A :TC-815C (VA RXHBFSEFT)
Discharge Gun (Noise Laboratory CO.,LTD.)
LEGERERA 330Q TRNF—FFEar T 150pF
Discharge resistance Energy-Storage Capacitor
(2) EHEREH Test Conditions
- NJJEIE :100,230VAC - Hi/)5EE R
Input Voltage Output Voltage Rated
- AR :100% -k =
Output Current Polarity Positive, Negative
- ARBR A5 :10[A] - i EERIE > 18
Number of Tests 10 times Discharge Interval >1 second
& PRI :25°C
Ambient Temperature
) HEAZERUVEMEBERT Test Method and Device Test Point
Bl :FG,7r — AL R HR
Contact Discharge FG, Case Screw
K SE AT FG,r— AL X HS
Air Discharge Input and Output Terminal , FG, Case Screw
7 us B
Analog Voltmeter
TSR
g ql/) Electro Static
Discharge Gun\ A DischargeSimulator
’ Y oVAZ
Aluminum Plate
OUTPUT
GND
[ ]
1
AC INPUT T
0.8m
AfAH
Wood Made Table
_l_ A
i FEHEPEHIR
Ground Reference Plane
(4) HIFEZEH Acceptable Conditions
1. SR, 5% &R D ) EEDOEE)DOIRNHE
The regulation of output voltage must not exceed 5% of initial value during test.
2. kB O ) BT YIS EE L T e
The output voltage must be within the regulation of specification after the test.
3. FJE K DIRNE
Smoke and fire are not allowed.
(5) BEBREERE Test Result

Contact Discharge Air Discharge
kV) HWS1500-24 kV) HWS1500-24
2 PASS 2 PASS
4 PASS 4 PASS
8 PASS

TDK-Lambda
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HWS1500

3. BMAMRRARBEERA 2T 3R

Radiated Radio-Frequency Electromagnetic Field Immunity Test (IEC61000-4-3)

MODEL :HWS1500

(1) {EFERIZE Equipment Used
TS5010%! HUNAI2=T A RIE AT L RIGT 7 =71)
TS5010 RADIATION IMMUNITY MEASUREMENT SYSTEM (TOYO CORPORATION)

nAuy TUTF CBL6111(CHASE)
BILOG ANTENNA
(2) FABREH Test Conditions
- ANJJEE 100,230VAC BT TEk
Input Voltage Output Voltage Rated
- iR 100% IR 27 : 80%, 1kHz
Output Current Amplitude Modulated
- RS R B 80~1000MHz - JE PR 25°C
Electromagnetic Frequency Ambient Temperature
- e 3.0m fR I AR, T E
Distance Wave Angle Horizontal and Vertical
AT AT Ay LO%AT 7, 2. 8Fb 1 Fs
Sweep Condition 1.0%Step Up, 2.8 Seconds Hold
BT M) LR A, A
Test Angle Top/Bottom, Both Sides, Front/Back
(3) FABRAE Test Method
7 n 7 TR
Analog Voltmeter
C? TNITL—h : E;
A i<t Aluminum Plate T
rD.UT r6 LOAD
7T
T Antena
ARl 0.8m
AC INPUT Wood Made Table
L
= VA F A T
GND Plane
e B
Anechoic material to
reduce floor reflections
(4) PIEZEMHE Acceptable Conditions
L AR 5% 22 5 H /) BEOLEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. ABRTR O H ) BRI AIME/BEB L TR0
The output voltage must be within the regulation of specification after the test.
3. B K DR
Smoke and fire are not allowed.
(5) SABER¥EER Test Result
Radiation Field Strength (V/m) HWS1500-24
PASS
3 PASS
10 PASS

TDK-Lambda
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4. BRI 7—R PRSPV b/ N—=R b S3a2a=FT14HEB
Electrical Fast Transient / Burst Immunity Test (IEC61000-4-4)

MODEL :HWS1500
(1) {EFREAIE Equipment Used
EFT,/ BJ4:2 : NSG2025 (77 —)
EFT/B Generator (SCHAFFNER)
(2) SBREYH Test Conditions
* ANJJEE 100, 230VAC -HEIE
Input Voltage Output Voltage
- )RR 100% ERBRERY
Output Current Test Time
- it 1E#A « JE PHIELEE
Polarity Positive, Negative Ambient Temperature
-BR E1 %L EE]
Number of Tests 3 times
(3) HRERAERUVEMEFT Test Method and Device Test Point
(N,L,FG),(N,L),(N),(L),(FG){ZFIin
Apply to (N,L,FG),(N,L),(N),(L),(FG).
7 n /B
Analog Voltmeter
sk ik (? Y VAT Vb
D.UT > LOAD 1_Aluminum Plate
AC INPUT EFT/B 1 0.8m
e/ u ‘
GEI\]IE é: }’{ETOR [~ Woodﬁ%d:' Table
FG
-+ >
’ I T =y
GND Plane
(4) $IEZEKMH Acceptable Conditions
1. B 5% 2 A5 ) EEDOEEDIRNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. R O H A EEBAIENLEBL THRNE
The output voltage must be within the regulation of specification after the test.
3. FEME - FER DTN
Smoke and fire are not allowed.
(5) FABRFER Test Result
Test Voltage (kV)| Repetition Rate (kHz) HWS1500-24
0.5 5 PASS
1.0 5 PASS
2.0 5 PASS

TDK-Lambda

HWS1500

TEHE
Rated
143
Iminute
25°C
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5. Y=V Sa=-TsHER
Surge Immunity Test (IEC 61000-4-5)
MODEL :HWS1500

(1) {EFREAIEZ Equipment Used

HWS1500

=y AR LSS-15AX (/A ZHFFEFT)
Surge Generator (Noise Laboratory)
FEG A =H V2 D oaEy 10Q KB Ty 2%y OuF
Coupling Impedance Common Coupling Capacitance Common
)= 2Q Vet 18uF
Normal Normal
(2) FABREH Test Conditions
- NI 100, 230VAC B R
Input Voltage Output Voltage Rated
-t R 100% - BRI 5[H]
Output Current Number of Tests 5 times
- fatE 1E, A <E—N IEY )RV
Polarity Positive, Negative Mode Common, Normal
- (AR 0,90’ - JE DR BE 25°C
Phase Ambient Temperature
3) BRERAERUVHMEBEFT Test Method and Device Test Point
IE/E-N(N-FG,L-FG) & Y/ =<V E—F (N-L)IZEIN
Apply to Common mode(N-FG,L-FG)and Normal mode(N-L)
7y R
Analog Voltmeter
$=y
— rer et ? i 7137
- GENERATOR ¢ D.U.T ¢ LOAD Aluminum Plate
FG

ARE
Wood Made Table

AC INPUT

T 0.8m

r Y
e o
- VM WA

4) $IFEZEH Acceptable Conditions
1.3, S%E A M IVEEDOEB DR H

The regulation of output voltage must not exceed 5% of initial value during test.

2. R O EEIAIEN LB L TR0
The output voltage must be within the regulation of specification after the test.
3. I TR DI

Smoke and fire are not allowed.

5) RABEERE Test Result

TDK-Lambda

Test Voltage (kV) HWS1500-24 Test Voltage (kV) HWS1500-24
Common Normal
0.5 PASS 0.5 PASS
1.0 PASS 1.0 PASS
2.0 PASS 2.0 PASS
4.0 PASS

R-5



HWS1500
6. EEMRRARBEERM 2T +5R

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

MODEL :HWS1500
(1) {EFEHRIZE Equipment Used
RF VxR —%— SMY01 (ROHDE&SCHWARZ)
RF GENERATOR
RF 727 : AK250-300 (KALMUS)
RF AMP

R e e SN A

TCDN-801-M3-16 ()

COUPLING DE-COUPLING NETWORK(CDN) (TOYO)
(2) FEREH Test Conditions
AT 230VAC AT EH
Input Voltage Output Voltage Rated
-t 100% - A B Ak 150kHz~80MHz
Output Current Electromagnetic Frequency
=T AT YAy 1.0%A7 97", 2. 8Fb P Fs
Sweep Condition 1.0%Step Up, 2.8 Seconds Hold
« JE PR : 25C
Ambient Temperature
(3) HERAE Test Method
7ras W
Analog Voltmeter
% TAITL—h
Aluminum Plate
RF INPUT ﬁ—l :
AC INPUT p
CDN 1 0.1m
1—4 FG
= TIRT V=
AflEH GND Plane
Wood Made Table
(4) HEEHE Acceptable Conditions
1. B 5% a2 5 ) BEBEOEEDIRNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. BT O H BRI SEB L TR0 H
The output voltage must be within the regulation of specification after the test.
3. FEME - FER DI\
Smoke and fire are not allowed.
(5) FRERFER Test Result
Voltage Level (V) HWS1500-24
1 PASS
3 PASS
10 PASS
TDK-Lambda R-6



7. BHRARBESRA 2 =T 158

Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)

MODEL :HWS 1500
(1) {EREAIE Equipment Used
W FE A ESA-100CCSP (Tokyo-Rikosha)
Magnetic field generator
(2) FRERZ4# Test Conditions
* ANJJFEE 100, 230VAC -t
Input Voltage Output Voltage
-t 100% - FIVANSE 5 JE 8 5
Output Current Magnetic Frequency
< BB R 10F0 LA B35 J7 1)) -FnJ51m
Test Time More than 10 sec (Each direction)  Direction
 Je R i 25C
Ambient Temperature

@) HEXAZEBRUHIMEBFT Test Method and Device Test Point

Tas B
Analog Voltmeter

Tg—adf) (=)
One Turn Coil (Three Axes Type)

|

pud
e

PR

Wood Made Table

AC INPUT

D.U.T

< ARAH —

HWS1500

TER
Rated
50Hz

X,Y,Z

I A

Generator

(4) HELEH Acceptable Conditions
1. B 5% a2 D) BIEOEB DI F

The regulation of output voltage must not exceed 5% of initial value during test.

2. R O H BRI E DB L T

The output voltage must be within the regulation of specification after the test.

3. B FE KD

AQUAL: -2

Smoke and fire are not allowed.

(5) ERERHFEER Test Result

Magnetic Field Strength (A/m) HWS1500-24
1 PASS
3 PASS
10 PASS
30 PASS

TDK-Lambda
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8.

HWS1500

BEETAv7. BEMSa=T+HR
Voltage Dips, Short Interruptions Immunity Test (IEC61000-4-11)

MODEL :HWS1500
(1) {EFREAIE Equipment Used

BRI A AR AS-517(Xx7)

Test Generator (NF)
(2) EBAEREMH Test Conditions

* AN : 100, 230VAC < TEAK
Input Voltage Output Voltage Rated

- )i 100% & PRI EE 25C
Output Current Ambient Temperature

- AR 1% 30E] -RER R 1070 LA I
Number of Tests 3 times Test interval More than 10sec

@) HERAZEBRUHIMEBEFT Test Method and Device Test Point

Fimzra—7
Oscilloscope

B
D.UT

St
LOAD

T

AME
Wood Made Table

AC INPUT

i

Test Generator

(4) HIEZEMHE Acceptable Conditions
BRL~170%MF - At Test level 70%
1. ARBR T 5% &2 5 M /) BIEOEB DO
The regulation of output voltage must not exceed 5% of initial value during test.
2. R O H A EEBAIENLEBL TR0 E
The output voltage must be within the regulation of specification after the test.
3. JESE SRR DI\

Smoke and fire are not allowed.

FRERL~UL40%, 0% At Test level 40%,0%
1 AR AZ L BEL 5 —RFRIZRBEREIR T D72 VE
Must not have temporary function degradation that requires input restart.
2. R O H A EEBAIENALEBL TR0 E
The output voltage must be within the regulation of specification after the test.
3. JESE SRR DI\

Smoke and fire are not allowed.

(5) BRERHEE Test Result

Test Level Dip rate Continue Time HWS1500-24
70% 30% 10ms PASS
40% 60% 100ms PASS

0% 100% 5000ms PASS

TDK-Lambda
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0. BESMESI1=7 (BB

Electrostatic Discharge Immunity Test (IEC60601-1-2 Ed.4)

Ambient Temperature

(3) REAAERUVEHMEF Test Method and Device Test Point

PR

Contact Discharge
KRR

Air Discharge

BT

Discharge gun

:FG, BEEAA R

FG , Screw

AN 18R T(L, N, +V, -V)

Input and Output terminal (L, N, +V, -V)

HWS1500

MODEL HWS1500/ME
(1) EFAERIZZ Equipment Used
(RN T :ESS-S3011 (/A ZWFFERT)
Electro Static Discharge Simulator (Noise Laboratory CO.,LTD)
WS :GT-30R (/A ZBFSERT)
Discharge Gun (Noise Laboratory CO.,LTD)
BT :330Q FREAR & 1 150pF
Discharge Resistance Capacity
(2) FHERSEH Test Conditions
- NJJFEIE 1100, 230VAC ) L TERE
Input Voltage Output Voltage Rated
-7 :0,100% iR i,
Output Current Polarity
- 5ABR A1 :10[H] o T b > 1R
Number of Tests 10 times Discharge Interval >1 second
- J& PHIREE :25C

VE—vr—TN

Return cable

SRR

Electro static

7 u FEER
@/ Analog voltage meter
discharge simulator

* FTAIFL— b & Output

HMafgAR

Insulation plate

Aluminum plate

AC input

(4)

(5) EABR#EE Test Result
Contact Discharge (kV) HWS1500-24/ME Air Discharge(kV) HWS1500-24/ME
2 PASS 2 PASS
4 PASS 4 PASS
6 PASS 8 PASS
8 PASS 15 PASS

S
Resistor
ARAH 470k Q 0.8m
‘Wood made table 5
Resistor
470k Q

I

75 RIS L—v
GND plane

HIFEEH Acceptable Conditions

1. B, 5% & Bz D

H D EIEDOEB DN

The regulation of output voltage must not exceed 5% of initial value during test.
2. B2 O H R IIWIME D LA L TV v

The output voltage must be within the regulation of specification after the test.

3. B FERDIRNE

Smoke and fire are not allowed.

TDK-La
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10. BAMEREEARREERSA I 2T 73R

HWS1500

Radiated Radio-Frequency Electromagnetic Field Inmunity Test (IEC60601-1-2 Ed.4)

MODEL HWS1500/ME

(1) {EAFHRAIZ Equipment Used
V7Y=L —#  Signal Generator
INT—T VAT I Power Amplifier System

77} Antenna

:N5181A (Agilent)

:CBA 1G-250 (Teseq)
:AS0104-55/55 (Milmega)
:3106B (ETS Lindgren)
:ATH800M 5GA (ar)

: ATH4GS (ar)

(2) BAERZH Test Conditions
* NJJEIE :100, 230VAC
Input Voltage
- R :0, 100%
Output Current
i K TEE
Wave Angle Horizontal and Vertical
B J7 7] Sl ol oW ST 1K
Test Angle Top/Bottom, Both Sides, Front/Back
IRIEZA T (AM) :80%, 1kHz, 1.0%AT 7, .58 {fHr
Amplitude Modulated 80%, 1kHz, 1.0% step up, 0.5 seconds hold
« JE B ZETH(FM) :SkHz{R 7, 1kHZIE%, 0.5F ERHF
Frequency Modulated 5kHz deviation, 1kHz sine, 0.5 seconds hold

(3) EBERAE Test Method

7 a7 EER

Analog voltage meter

TNHITL—}
HERRIA : A Aluminum plate
rc D-U.T rc Load
T Y

R TERE
Output Voltage Rated

- FAE :3.0m
Distance

« JE PR :25C
Ambient Temperature

<V AZEH(PM) :18Hz, 217Hz,

0.5 PRy

Pulse Modulated 18Hz, 217Hz,

0.5 seconds hold

]

e

Antenna

AEH 0.8m
AC input ‘Wood made table
Y
= \
= IS5 RTL—r
B3R 273

GND plane

Anechoic material to
reduce floor reflections

HIESF Acceptable Conditions
1R, S%E B HH T EEOEED/RNE

(4)

The regulation of output voltage must not exceed 5% of initial value during test.

2. RERE O H AT BRI HED BB L TRV

The output voltage must be within the regulation of specification after the test.

3. - FERDIRNE

Smoke and fire are not allowed.

(5) BLER¥ER Test Result
Modulation Radiation Field Strength (V/m) Electromagnetic Frequency HWS1500-24/ME
AM 10 80~2700MHz PASS
PM 27 385MHz PASS
(18Hz) 28 810,870,930MHz PASS
PM 9 710,745,780,5240,5500,578 5MHz PASS
(217Hz) 28 1720,1845,1970,2450MHz PASS
FM 28 450MHz PASS
TDK-Lambda R-10



1

1.

HWS1500

BRI I7—RA PSPV PNR—R b S 22T 4 RER
Electrical Fast Transient / Burst Immunity Test (IEC60601-1-2 Ed.4)

MODEL : HWS1500/ME
(1) EFAERIZZ Equipment Used

EFT/BR A4 :FNS-AX3-B50B (Noiseken)
EFT/B Generator

(2) FHERSEH Test Conditions

- NJJFEIE :100, 230VAC - B ERE
Input Voltage Output Voltage Rated

-7 :0, 100% - SR BRI ] 157 ]
Output Current Test Time 1 minute

- fig i, « JE PR :25°C
Polarity Ambient Temperature

- BR [ 5k :3[H] VAR P :100 kHz
Number of Tests 3 times Pulse Frequency

o3 — A RHATH :0.75 msec AV E s 75 pcs
Burst Time Number of Pulse

o — AN E 1300 msec
Burst Cycle

(3) HERAZERUVENMERFT Test Method and Device Test Point
(N, L, FG), (+V, -V),(+S,-S)IZHm
Apply to (N, L, FG), (+V, -V),(+S,-S).
7 u S EEH
Analog voltage meter
50+£5cm
l Mtk S #F B (10cm)

Insulating support
BRI 1 aEng sipp

EFT/B

i N D.U.T

AC input B
EFT/B

FG generator

N/

TNAITVL— ]
Aluminum plate

I

73V R v—r
GND plane

(4) HIFESH Acceptable Conditions
L ABR P 5% AL N BEDOLE DR\ NE
The regulation of output voltage must not exceed 5% of initial value during test.
2. WBR R O H ) R IIWIME D DA L TV v 5
The output voltage must be within the regulation of specification after the test.
3. FEME R DIRNE

Smoke and fire are not allowed.

(5) EABREEE Test Result

Test Voltage (kV) HWS1500-24/ME
0.5 PASS
1 PASS
2 PASS

TDK-Lambda R-11



HWS1500

12. BET (v 7. BES S2=F (BB
Voltage Dips, Short Interruptions Immunity Test (IEC60601-1-2 Ed.4)

MODEL : HWS1500/ME

(1)

(2)

(3)

(4)

)

5 RIZE Equipment Used
BRI A :4420 (NF)

Test Generator

HERZM Test Conditions
- ANJEE :100, 230VAC - EE TEAE
Input Voltage Output Voltage Rated
- R :100% - JE R RS :25°C
Output Current Ambient Temperature
-BREEL :3[H] - BRI (100 LA |
Number of Tests 3 times Test Interval More than 10 seconds

HERAGE Test Method

FimRa—7
Oscilloscope

A AT
D.U.T Load

RERFE A

| Test generator

AC input

HIES Acceptable Conditions
HIEFEMEA Criteria A
1R, 5% &AL B EDEBORNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI D H ) BRI SAEN DA L TV
The output voltage must be within the regulation of specification after the test.
3. JEE - FER DTN
Smoke and fire are not allowed.
| & FEYEB Criteria B
L ADEBAL VLS LR REIR T o720
Must not have temporary function degradation that requires input restart.
2. B2 O )RR IIWIME D DA L TV v 5
The output voltage must be within the regulation of specification after the test.
3. FEME R DR

Smoke and fire are not allowed.

PRERFER  Test Result

Test Level | Dip Rate Continue Time Phase Angles Criteria HWS1500-24/ME
B PASS
PASS
0, 0,
70% 30% 500ms 0 deg A (Less than 80% load
at 100Vac)
0,45,90,135,180
0 0 9 9 9 b 9
0% 100% 10ms 225270315 deg A PASS
0% 100% 20ms 0 deg A PASS
0% 100% 5000ms 0 deg B PASS

TDK-Lambda R-12





