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1. A2=2=T 4R BRERY<

Summary of Immunity Test Results

MODEL : PFE1000FA

PFE1000FA

i . | TE LY P
s itk IR~ HEES | e
Item Standard Test Level Result
Level
AR XUIEAI =7 bR IEC61000-4.2 Contact Discharge : 4kV B PASS
Electrostatic Discharge Immunity Test o Air Discharge : 8kV
SO M AR S R B A A R =T R 10V/m (80-1000MHz)
Radiated, Radio-Frequency, IEC61000-4-3 3V/m (1.4-2.0GHz) A PASS
Electromagnetic Field Immunity Test 1V/m (2.0-2.7GHz)
%;\B’J77”—XI‘]\§\/‘T/I‘/}‘ Input Port : 2kV
R—=ANI2=T 1Bk IEC61000-4-4 Output Port : 2kV B PASS
Electrical Fast Transient / Burst Immunity Test Signal Port : 1kV
=AM =7 1R BR C61000-4 Normal Mode : 2kV ss
Surge Immunity Test IEC61000-4-5 Common Mode : 4kV B PA
(RS E B RS A 2 =T 3R
Conducted Disturbances, Induced by IEC61000-4-6 10V (150kHz-80MHz) A PASS
Radio-Frequency Field Immunity Test
B AR ERERAR 2 =T 3R
-4- 30A/m (50H, 60H
Power Frequency Magnetic Field Immunity Test IEC61000-4-8 m (50H, 2) A PASS
DIP : 30%, 500ms
BIET 17 | B A2 13 IEC6100041 | |2 607, 200ms s | pa
Voltage Dips,Short Interruptions Immunity Test €61000-4- DIP : 100%, 20ms S8
DIP : 100%, 5000ms
RBRSEIEOFEMIL, BT A=V 2SR TTESNY,
Refer to the test condition section for further details.
HIE LA
Criterion Level A
1B T 5% Al AL/ EEDOEE DI
The regulation of output voltage must not exceed 5% of initial value during test.
2. B O H ) BEITAIEN S LB L TR
The output voltage must be within the regulation of specification after the test.
3. IR DTN
Smoke and fire are not allowed.
HIE LB
Criterion Level B
1L ANBRAZLEET 5 R BRI T D7 a8
Must not have temporary function degradation that requires input restart.
2. BB O ) BRI YIHEN LA B L TR
The output voltage must be within the regulation of specification after the test.
3. I FEKRDIpNE
Smoke and fire are not allowed.
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PFE1000FA

2. WESHEAI2=T PR
Electrostatic Discharge Immunity Test (IEC61000-4-2)

MODEL : PFE1000FA

@ fiﬁﬁ IS Equlpment Used

e R : ESS-S3011 (VA XHFJERT)

Electrostatic Discharge Slmulator (Noise Laboratory)
o JEEST : 330Q

Discharge Resistance
. FEARE : 150pF

Capacity

2) 3 5% The Number of D.U.T. (Device Under Test)

* PFE1000FA-12 : 1 (unit) * PFE1000FA-48 : 179 (unit)
+ PFE1000FA-28 : 1A (unit)

(3) #BRE&AM: Test Conditions

- ATEE : 100VAC, 230VAC - HAEE L ERE
Input Voltage Output Voltage Rated
o )R : PFE1000FA-12 0A, 60A (0%,100%) * 5% :+,—
Output Current PFE1000FA-28 0A, 36A (0%,100%) Polarity
PFE1000FA-48 0A, 21A (0%,100%)
o PR [EIEL : 10 o N=2TL—NRE @ 25°C
Number of Tests 10 times Base-Plate Temperature
& AllE D >R
Discharge Interval >1 second

4) RERFER OHINIERT Test Method and Device Test Point

AR : FGli 1

Contact Discharge FG Terminal

KPR N VAL

Air Discharge Input and Output Terminal

7 n JEER (k)

Analog Voltage Meter

BN )
Discharge gun

J)ART fNH— SR
ise Fi Electrostatic Discharge
N Filt ISl —
oise Filter TNIT bk Simulator
Aluminum Plate | J % —> 4/ —7 1
AC Input Return cable OUTPUT
R — / rG
Insulation [
T -
N Resistor
ARG 470k Q 0.8m
Wooden Table I .
2L 7T RT =
Resistor GND Plane
470k Q

(kYA nRI—=T I ET 5%, T n s B e,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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PFE1000FA

(5) FABREIEE Test Circuit

BESHRNKSE

Electrostatic
Discharge Simulator

GND
Fl L1 L2 L3 ACw +8
\AAS \ANAS AN (L +V
e _os NCl1s
_lct _lc4 _lcs SRI _lcs c17 c1szc1o 2
T c| T T 7 T Cle = S
PFE1000FA
~ T ~ ~ T ACN) v FG
s
TRIM 777
AUX
106G
PC
ENA
FG BASE-PLATE SON/OFF
@ -ON/OFF :'
. coM
R +BC  -BC
| |C9
[l
— 3 o
= —+ cui
TFR2 *
ci2
H +
c13
TFR1 *
L\ o——RH c14
. = +!

o T 3T Y (C1,04,C5,C8) : 250VAC 1pF o BIIvrar T M (C18) : 100V 2.2uF
Film Cap. Ceramic Cap.

o BIIvaL T U (C2,03) . 250VAC 470pF « Fa—raA/L (L1,L2,L3) . 2mH
Ceramic Cap. Choke Coil

. BIIvrar T Y (C6,C7) : 250VAC 4700pF - HLRD) : 0.5W 470kQ
Ceramic Cap. Resistor

o TV AT T W (C9,C10) 1 450V 1pF + i Et=—X (TFR1,TFR2) : 5.1Q 139°C
Film Cap. Thermal fuse

o Effa 7% (C11,C12,C13,C14) 450V 390uF o fEHe=—X (F1) : 250VAC 25A
Electrolytic Cap. Additional Fuse

« T hm T (C15,C16) : 250VAC 0.033pF
Film Cap.

s B 7% (C17,C19) 12V: 25V 1000pF
Electrolytic Cap. 28V: 50V 470uF

48V : 100V 220pF

(6) HITESAfH Acceptable Conditions
LANFFRANZ LTS 2R REIR T D705
Must not have temporary function degradation that requires input restart.
2. iR O ) B I EA DA B L TR
The output voltage must be within the regulation of specification after the test.
3FEME - FEKR DTN

Smoke and fire are not allowed.

(7) REBAER Test Result

Contact Discharge PFE1000FA-12 PFE1000FA-28 PFE1000FA-48
4kV (Level 2) PASS PASS PASS
Air Discharge PFE1000FA-12 PFE1000FA-28 PFE1000FA-48
8kV (Level 3) PASS PASS PASS
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PFE1000FA

3. IR E R BRI =T AR
Radiated, Radio-Frequency, Electromagnetic Field Immunity Test (IEC61000-4-3)

MODEL : PFE1000FA-48

(1) fER#HIEF Equipment Used

o VI NT =R —H : N5173B (KEYSIGHT)
Signal Generator

o T —T 27 (80MHz~1GHz) : MT400 (PRANA)
Power Amplifier

o NTU—7>7 (1GHz~3GHz) : AP32SV125 (PRANA)

Power Amplifier

o PR T 7 (80MHz~3GHz) : 3142C (EMCO)
BiConiLog Antenna

o BREE Y — : HI-6005 (ETS - LINDGREN)
Electric field sensor

) R EBE% The Number of D.U.T (Device Under Test)
« PFE1000FA-48 : 115 (unit)

3) RBREAM Test Conditions

« ANJBE : 100VAC, 230VAC - HAEE s ER
Input Voltage Output Voltage Rated
o )R 1 0A, 21A(0%, 100%) o RIEZH : 80%, 1kHz
Output Current Amplitude Modulated
o N=2TL—NRE : 25°C o fR ) S ENE:
Base-Plate Temperature Wave Angle Horizontal and Vertical
el : 3.0m
Distance
o Af—TarFvar: 1.0%A7 v 7| 0.5 RFE
Sweep Conditions 1.0% step up, 0.5 seconds hold
« B 5 1A) c BREA AT
Test Angle Top/Bottom, Both Sides, Front/Back
o RIS S : 80MHz~1GHz, 1.4GHz~2.0GHz, 2.0GHz~2.7GHz
Electromagnetic Frequency
(4) ﬁ%ﬁ;{i Test Method T us EER (%)
Analog Voltage Meter —

JART A —
Noise Filter

TNAITL—h

Aluminum Plate

AC INPUT 4
7T
Antenna
ARG
Wooden Table

TIRT L —
GND Plane

Rk
Anechmc material to
reduce floor reflections

(kYA nRI =TI ET 5%, T n s B e,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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PFE1000FA

(5) RBR[EIE Test Circuit

N v 1 st 1 Ac) 3
C2 C6 S
c1 4 _les LRI _lcs S c17 _|cis,[c19 a
T & 4 PFE1000FA =
— Y M T ~N N T AC(N) RY FG
TRI-Ijl 777
AUX
10G
PC
FG BASE-PLATE +0N/]E)]\:; J
@ -ON/S)FF :
» e
| €9
il
+— |4 c10
Ek:;mu e
" C12
N4 ci3
TFRL | *
Cl14
o 74vbarT Y (C1,C4,C5,C8) 1 250VAC 1puF -
Film Cap.
o BFIvrarF U (C2,03) . 250VAC 470pF
Ceramic Cap.
o« 73y a7 Y (C6,CT) 1 250VAC 4700pF
Ceramic Cap.
o T3 T W (C9,C10) : 450V 1pF
Film Cap.
o Eff=ar 7% (C11,C12,C13,C14)  : 450V 390uF
Electrolytic Cap.
« T4 BIT A (C15,C16) : 250VAC 0.033uF
Film Cap.
o BT Y (C17,C19) : 100V 220uF
Electrolytic Cap.
o I3y rarT Y (C18) : 100V 2.2uF
Ceramic Cap.
« Fa—raAL (L1,L2,L3) . 2mH
Choke Coil
« HPLRD) : 0.5W 470kQ
Resistor
+ {EEt=—X (TFR1,TFR2) 1 5.1Q 139°C
Thermal Fuse
« ffiflea—X (F1) : 250VAC 25A
Additional Fuse

(6) HIEZM Acceptable Conditions
LEBR T 5% %A DM EEDOLEE DR F
The regulation of output voltage must not exceed 5% of initial value during test.
2. IO ) B 5B L R
The output voltage must be within the regulation of specification after the test.
3R KON

Smoke and fire are not allowed.

(7) REFER Test Result

Electromagnetic Frequency Magnetic Field Strength PFE1000FA-48
80MHz - 1000MHz 10V/m PASS
1.4GHz - 2.0GHz 3V/m PASS
2.0GHz - 2.7GHz 1V/m PASS
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PFE1000FA

4. BRI T 7— ARG Dz M= AR I2 =T 4B
Electrical Fast Transient / Burst Immunity Test (IEC61000-4-4)

MODEL : PFE1000FA

(1) fER#HIES: Equipment Used

o N— 2RI : FNS-AX3 B50B (/A XHFFEHT)
EFT/B Generator (Noise Laboratory)

« DITFVTIFT : 15-00001A (/A AHFFERT)
Coupling Clamp (Noise Laboratory)

2) 3N HBE% The Number of D.U.T. (Device Under Test)

* PFE1000FA-12 : 113 (unit)
* PFE1000FA-28 : 1713 (unit)
« PFE1000FA-48 : 17 (unit)
(3) #BRE&AfH Test Conditions
o ANJJEE : 100VAC, 230VAC o R—2T7L—NEE 1 25°C
Input Voltage Base-Plate Temperature
« R  EM o ARBRINFH] 1571
Output Voltage Rated Test Time 1 minute
o M1 : PFE1000FA-12 0A, 60A(0%, 100%) « XL ARER K : 5kHz
Output Current PFE1000FA-28 0A, 36A(0%, 100%) Pulse Frequency
PFE1000FA-48 0A, 21A(0%, 100%) + »LA{E%KL : 75pcs
o HME S Number of Pulse
Polarity o N— 2R : 15msec.
o AREBRIEIH 1Al Burst Time
Number of Tests 1 Time o N—XNEH : 300msec.
Burst Cycle

4) REBEFERCEINERT Test Method and Device Test Points
A. AJjAR—bF 1 AC(N), AC(L), FGIZ[RIFRFIZHIN
Input port : Apply to AC(N), AC(L), FG all the same time.

Jy . 7 BER (%)
0.50.05 m Noise Filter Analog Voltage Meter
/ it PR
AC Input y EFT/BIEA% Insulating Support
EFT/B Generator

FG FG 1

0.1m

TAITFL—h ARG
Aluminum Plate Wooden Table 0.8m
TR T L—

GND Plane

(¥)AS A= T BB 5%, T B A A M,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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PFE1000FA

B. IR —k 4V, -VIZ[RIEREZHIN
Output port : Apply to +V and -V all the same time.

TrasEER (k)
JART 4N Analog Voltage Meter
Noise Filter 0.5i0l05 m
\ EFT/BF4 45
A EFT/B Generator
AC Input
0.0mI— - EG FG
I %
fale ST,
Insulating Support 7 /LI 7L —} Kl
0.8 m Aluminum Plate ‘Wooden Table
TIRT L=
GND Plane

(KA RAI=TPRRINET D%, 7 s B A,

Analog Voltage Meter is used because Oscilloscope may malfunction.

C.{E5+R—F : (AUX,+ON/OFF)IZHIN
Input port : Apply to AUX , +ON/OFF.

T uZEER (k)
DA A Analog Voltage Meter B IV T T
Noise Filter Coupling Clamp

EFT/BFA SR
EFT/B Generator

AC Input

r FG FG

0.lm]l——

%@ﬁ%liﬁﬂ % T

Insulating Support 7, ,L3I7L—} KA

0.8 m Aluminum Plate Wooden Table

IR —
GND Plane

CR)A T mAT—=TDRRENET 5%, T u s B,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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(5) ABREEE Test Circuit
A ATJR—h
Input port

F1 L1

EFT/B%¥ 4%
EFT/B Generator

i

T

: AC(N), AC(L). FGIZ[RIFRFIZFIAN
: Apply to AC(N), AC(L), FG all the same time.

R1

Wy

A

Jcs
{U:
T

FG

GND

TAN 3T Y (C1,04,C5,C8)
Film Cap.

v IIvrarT % (C2,C3)
Ceramic Cap.

®73Ivrars Y (C6,C7)
Ceramic Cap.

T4 a3 T Y (C9,C10)
Film Cap.

HEfF 7% (C11,C12,C13,C14)
Electrolytic Cap.

T4 a3 Y (C15,C16)
Film Cap.

g7 4 (C17,C19)
Electrolytic Cap.

1
2
4
vI3Iv7ar T (C18)

Ceramic Cap.

Fa—/a4L (L1,L2,L3)

Choke Coil

P (R1)

Resistor

A2 — X (TFRI1,TFR2)

Thermal Fuse

fERE2—X (F1)

Additional Fuse

(6) HITESAfH: Acceptable Conditio
L AT EAE LT LT D1

©

R

AC(L)

AC(N)

BASE-PLATE

+S
+V

PFE1000FA

C15

Cl6
PFE1000FA

+|C17 |CI18, |C19
oz

RY

S

TRIM

AUX

10G

PC

ENA

+ONJOFT

-ON/OFF

coMm
-BC

+BC

L TFR2

. 250VAC 1pF
: 250VAC 470pF

. 250VAC 4700pF
: 450V 1pF

© 450V 390pF

. 250VAC 0.033uF

2V: 25V 1000pF

8V: 50V 470pF

8V: 100V 220uF
: 100V 2.2pF

: 2mH

: 0.5W 470kQ

: 5.1Q 139°C

: 250VAC 25A

ns

HI7LBEREIR F D7

19
[

]
s
s

Cl1

CI12

C13

TFR1
: Cl4

+ +
yasaussa

Must not have temporary function degradation that requires input restart.

2

BT O ) R A E)

SSEEIL TR

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

3R FE K DIRNE

Smoke and fire are not allowed.

(7) REAER Test Result

| Liiom]

7 FG

Test port T

est Voltage | PFE1000FA-12

PFE1000FA-28

PFE1000FA-48

Input [AC(L),AC(N),FG]

2kV (Level 3)

PASS

PASS

PASS

TDK-Lambda
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(8) FABRIEIEE Test Circuit
B. /1A —h

© AV, SVIZ[RIERZELN

Output port : Apply to +V and -V all the same time.

PFE1000FA

+8
AC(L) v —
Llc17 |8, [c1o EFT/B¥ 4R
Cl6 EFT/B Generator S
PFE1000FA
AC(N) -V
11{1; FG )
AUX
10G
PC
BASE-PLATE 40 LN‘A‘ ] J‘ GND
ro & -
777 R +1 SBOC‘M Yeza
}C‘)
+—{ ¢ 1o
S N cit
N—¢ci2
TFR1 ’TH—< o
R cus
o T4 barT Y (C1,C4,C5,08) : 250VAC 1pF
Film Cap.
o BIIvaL T U (C2,03) : 250VAC 470pF
Ceramic Cap.
e BFIvrar T (C6,C7) . 250VAC 4700pF
Ceramic Cap.
o THLLTIT U (C9,C10) : 450V 1pF
Film Cap.
« Effa 59 (C11,C12,C13,C14) : 450V 390uF
Electrolytic Cap.
o T bmT Y (C15,C16) : 250VAC 0.033pF
Film Cap.
« Bfga 7Y (C17,C19) 12V: 25V 1000uF
Electrolytic Cap. 28V: 50V 470uF
48V: 100V 220pF
o BIIvrar T U (C18) : 100V 2.2uF
Ceramic Cap.
o Fa—r=aA)L (L1,L2,L3) : 2mH
Choke Coil
« H&PL (R1) : 0.5W 470kQ
Resistor
« R o —2 (TFR1,TFR2) : 5.1Q 139°C
Thermal Fuse
« EfE=—X (F1) : 250VAC 25A
Additional Fuse
(9) HIESAf: Acceptable Conditions
IWNVAREE S YN P/ Nas Bl 53 DPA 71 =1 Wl NORA AR 2
Must not have temporary function degradation that requires input restart.
2.3 B % O BRI IHE D ZB L T
The output voltage must be within the regulation of specification after the test.
3B FEKRDIRNE
Smoke and fire are not allowed.
(10)FRBRAE R Test Result
Test port Test Voltage | PFE1000FA-12 | PFE1000FA-28 | PFE1000FA-48
Output (+V, -V) | 2kV (Level 3) PASS PASS PASS
TDK-Lambda 11/24



(11)FRBREEE Test Circuit
C. fgHH—h
Signal port

=

(AUX , +ON/OFF)(ZF1n
: Apply to AUX , +ON/OFF.

LRI

AN
W
aQ Q
i S

AC(L)

PFE1000FA

PFE1000FA
AC(N) -V

SW

AEJRE/ION
Output voltage ON

B IR H 7JOFF
Output voltage OFF

o Tz T Y (C1,04,C5,08)
Film Cap.

. BIIvrarT U (C2,03)
Ceramic Cap.

o BIIvrarT Y (C6,CT)
Ceramic Cap.

o b3 T Y (C9,C10)
Film Cap.

.« B 7 W (C11,C12,C13,C14)

Electrolytic Cap.

o TV h3T U (C15,C16)
Film Cap.

o Effa T % (C17,C19)
Electrolytic Cap.

o BIIvTar T (C18)
Ceramic Cap.

o Fa—raAn (L1,L2,L3)
Choke Coil

- HHLRD)
Resistor

. JREFE=2—X (TFR1,TFR2)
Thermal Fuse

« EfE2—X (F1)
Additional Fuse

C15
+|C17 _|C18,
Cl6 4

C19
[7

(o H

FG

. 250VAC 1pF

: 250VAC 470pF

: 250VAC 4700pF

: 450V 1pF

: 450V 390pF

: 250VAC 0.033uF

12V:
28V:
48V :

: 2mH

25V 1000pF
50V 470uF
100V 220uF
: 100V 2.2pF

1 0.5W 470kQ

: 5.1Q 139°C

: 250VAC 25A

(12)H|FESf4 Acceptable Conditions
L AT BB AZ LT 55— R 7o BRI T 07003

Must not have temporary function degradation that requires input restart.

2

AR RO N BETOHENSLBL TR E

Coupling

777 ATV T ITT

Clamp

EFT/B¥4 %%
EFT/B Generator

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

3R FE K DIRNE

Smoke and fire are not allowed.

(13)FRABRAE R Test Result

= GND

Test port

Test Voltage

PFE1000FA-12

PFE1000FA-28

PFE1000FA-48

Signal (AUX, +ON/OFF)

1kV (Level 2)

PASS

PASS

PASS

TDK-Lambda
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PFE1000FA

5. =T AM22=T 1R
Surge Immunity Test (IEC61000-4-5)

MODEL : PFE1000FA

(1) fER#HIES: Equipment Used

o P UER : LSS-FO2A1A (/A XHFFERT)
Surge Simulator (Noise Laboratory)
 fEEAE—F R a3y 12Q

Coupling Impedance Common
== 20
Normal
o fEB LT Y =t 9uF
Coupling Capacitance =~ Common
== 18uF
Normal

2) RSB The Number of D.U.T. (Device Under Test)
. PFE1000FA-12 : 175 (unit) « PFE1000FA-48 : 1% (unit)
« PFE1000FA-28 : 115 (unit)

3) #RBRSZM Test Conditions

« NJJEE : 100VAC, 230VAC o H7IEE . EHE
Input Voltage Output Voltage Rated
o H1ER : PFE1000FA-12 0A, 60A(0%, 100%) « f&ME e
Output Current PFE1000FA-28 0A, 36A(0%, 100%) Polarity
PFE1000FA-48 0A, 21A(0%, 100%) < fi7tH : 0,90, 180, 270deg
Phase
o ABRIEIEL RIE o R—=27L—NRE : 25°C
Number of Tests 5 Times Base-Plate Temperature
. T—F = E NN
Mode Common, Normal

4) REBEFERCEIINERT Test Method and Device Test Points
TEE—R [AC(N)-FG, AC(L)-FG]}x '/ —~/LE—R [AC(N)-AC(L)] (ZFHn
Apply to Common mode [AC(N)-FG, AC(L)-FG] and Normal mode [AC(N)-AC(L)].

7Ry BER (%)
Analog Voltage Meter
®

JARTAINH—
Noise Filter TNIFL—h

Aluminum Plate

ik

Wooden Table

PURBER 08m
Surge Simulator

AC Input —¢

TIURT—
GND Plane

» FG

(kYA nRI—=T I ET 5%, T n s B e,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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®)

FRER[EIEE Test Circuit

Application for COMMON : 4kV (Level 4), NORMAL : 2kV (Level 3)

F1

PFE1000FA

.

Surge Simulator

AC(L)

FG

GND

B T " T
_lc1]san _lca _lcs = |8
T 1
x/\z? SA3
7T
o TANLTT Y (C1,C4,C5,08) : 250VAC 1pF

Film Cap.

. BFIvsarF U (C2,03)

Ceramic Cap.

s BIIvTar T U (C6,C7)

Ceramic Cap.

s TV AT T W (C9,C10)

Film Cap.
« Efgar 7% (C11,C12,
Electrolytic Cap.

o T4 barT Y (C15,C16)

Film Cap.

« &g 7Y (C17,C19)

Electrolytic Cap.

o« ¥TIIvTar T Y (C18)
Ceramic Cap.

« Fa—raAL (L1,L2,L3)
Choke Coil

- HHLRD)
Resistor

« JREFE=—X (TFR1,TFR2
Thermal Fuse

« fEfE2—X (F1)
Additional Fuse

- =TT TV —I3(SAD)
Surge Absorber

AC(N)

BASE-PLATE

C13,C14)

12V:
28V:
48V :

: 250VAC 470pF
: 250VAC 4700pF
: 450V 1pF

© 450V 390uF

: 250VAC 0.033uF

25V 1000pF
50V 470uF
100V 220uF

: 100V 2.2pF

: 2mH

1 0.5W 470kQ

)

: 5.1Q 139°C

: 250VAC 25A

@ R

PFE1000FA

CI5 &
Cl6

: TND20SE471 (NIPPON CHEMI-COM)

- F—UTTV—,3(SA2, SA3)

Surge Absorber

(6) HIEZM: Acceptable Conditions
L ATTBEBRAZLE LT R T o7

Must not have temporary function degradation that requires input restart.

2

BB O EESOHEP LB L TR E

: DSAZR2-302M (MITSUBISHI)

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

3FEMEFEKRDIRNE

Smoke and fire are not allowed.

(7) RERAER Test Result

Test Mode Test Voltage PFE1000FA-12 | PFE1000FA-28 | PFE1000FA-48
Common 4kV (Level 4) PASS PASS PASS
Normal 2kV (Level 3) PASS PASS PASS

TDK-Lambda
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PFE1000FA

(8) #ABR[EIEE Test Circuit
Application for COMMON : 6kV (Level X ), NORMAL : 6kV (Level X)

F1 L1 L2 L3 +8

B TG

AC((L)
e
1ls E es s L Ism s
AR o T T T 1"7 T PFE1000FA
Surge Simulator T T

ACN)

SA2 5 SA3
FG ? ]
J +ON/OFF
L 6D

BASE-PLATE -ON/OFF ;
Q) com
BC  -BC

ITa
©»
>

+—| fcio
o S (UE]
——R—cua
o TV 3T Y (C1,04,C5,C8) : 250VAC 1pF
Film Cap.
o« BIIvrarT Y (C2,C3) : 250VAC 470pF
Ceramic Cap.
o ©¥IIvrar T Y (C6,C7) : 250VAC 4700pF
Ceramic Cap.
o 3T Y (C9,C10) : 450V 1pF
Film Cap.
« Effa 59 (C11,C12,C13,C14) : 450V 390uF
Electrolytic Cap.
o TN hmT U (C15,C16) : 250VAC 0.033uF
Film Cap.
« Bfga 7Y (C17,C19) 12V: 25V 1000uF
Electrolytic Cap. 28V: 50V 470uF
48V: 100V 220uF
o I3y rarT7 Y (C18) : 100V 2.2pF
Ceramic Cap.
o Fa—r=aA) (L1,L2,L3) : 2mH
Choke Coil
« &PL (R1) : 0.5W 470kQ
Resistor
+ #EEt=—X (TFR1,TFR2) : 5.1Q 139°C
Thermal Fuse
« fEfE=—X (F1) : 250VAC 25A
Additional Fuse
« =TTV —/3(SAl, SA4) : TND20SE471 (NIPPON CHEMI-COM)
Surge Absorber
« =TTV —/3(SA2, SA3) : DSAZR2-302M (MITSUBISHI)
Surge Absorber

9) HIEZM: Acceptable Conditions
LA BRAZ VLT —RFA972 BB K T D72V
Must not have temporary function degradation that requires input restart.
2. iR O ) B I EA DA B L TR g
The output voltage must be within the regulation of specification after the test.
3B FERDIRNE

Smoke and fire are not allowed.

(10)FRERAE R Test Result

Test Mode Test Voltage PFE1000FA-12 | PFE1000FA-28 | PFE1000FA-48
Common 6kV (Level X) PASS PASS PASS
Normal 6kV (Level X) PASS PASS PASS
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PFE1000FA

. AR R BB AR A2 =T 4B
Conducted Disturbances, Induced by Radio-Frequency
Field Immunity Test (IEC61000-4-6)

MODEL : PFE1000FA-48

(1) EAEHIER Equipment Used

o VI NV =R —H
Signal Generator

e NU—=T T
Power Amplifier

o IR
Attenuator

o AEEARE ARy Y —7

s EMZZ 7
Electro Magnetic Clamp

. 8665B (HP)

: 5048 (Ophir)

: 40-6-33 (Weinschel)

: KSI-8003S (KYORITSU)
Coupling De-coupling Network (CDN)
: KT-30 (KYORITSU)

2) 3N HE% The Number of D.U.T. (Device Under Test)

» PFE1000FA-48

3) ?ﬂiﬁﬁ%ﬁ: Test Conditions
AT
Input Voltage
- 7B
Output Current
o Af—TarFaar
Sweep Condition

: 17 (unit)
: 100VAC, 230VAC - WEE : TER
Output Voltage Rated
: 0A, 21A (0, 100%) o ISR . 150kHz~80MHz
Electromagnetic Frequency
i LO%AT > 0.5F0 PR FF e R—=2T7VL—NRE : 25°C

1.0% step up, 0.5 seconds hold Base-plate Temperature

4) RERFEROEMNERT Test Method and Device Test Point
A, AJIR—bF 1 AC(N), AC(L), FGIZ[RIIF(ZFIIN
Input port : Apply to AC(N), AC(L) and FG all the same time.

RFAJ]
RF Input

0.1~0.3m

7R EER (%)

JART Analog Voltage Meter

Noise Filter
TNIT L —k

a

F O /IR A
AC Input /BB A

l (ELSRWEN Aluminum Plate

Y F U=
FG Line CDN

D.U.T.
FG FG FG1) e

A#lH  Wooden Table

TR L=
GND Plane

0.1m

()AL AT BB 5%, Ty B E A M,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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PFE1000FA

B. A=K +V, -VICRIRRZEIN
Output port : Apply to +V and -V all the same time.

Zﬂ‘m&%ﬁ:aﬂ*) E R A
‘ nalog Voltage Meter RF Input
SART 4V H—
Noise Filter
it Suid B/
AC Input D.U. T Load Electro Magnetic Clamp

FG Line

I iz—L\ WOOden Table -

TAITL—h TIRT =
Aluminum Plate GND Plane

(KA RAA—=TPRRINET D%, 7 s B A,

Analog Voltage Meter is used because Oscilloscope may malfunction.

C. fE5&R—b : (AUX, +ON/OFF) (ZFHI/n
Signal port : Apply to AUX, +ON/OFF.

P 1, fREw—L
| e BER (%) | Signal Port
! TraZEER (k) |
. ' ! ERFES AT
> — Analog Voltage Meter =
JART4NH ! g Voltag I RF Input
Noise Filter | :
BBtk f‘?ﬁ | EM/F 7
AC Input D.U. T oa Electro Magnetic Clamp

FG Line

TAITL—h TIURTL—
Aluminum Plate GND Plane

(¥)AS A= T BB 5%, T B R A M,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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(5) FABREIEE Test Circuit

A.  AJIER—F : AC(N). AC(L). FGIZ[FIRHZEIAN

PFE1000FA

Lc17 Jas, [c19

Input port : Apply to AC(N), AC(L) and FG all the same time.
AT
RF Input
F1 L1 L2 L3 +8
’ AC(L) v j
C2 s : C1s
dl s & R‘{ s
3T -T- Cl6
e/ WA T s Wlw o PFET000FA
FyhT—2 L~ 1 ‘ 1 ACN) D
CDN -S
TRIM 77

AUX
10G

PC

ENA
+ON/OFF

GND

\\}—l

s 73T Y (C1,04,C5,08)
Film Cap.

o« BIIvrarT Y (C2,C3)
Ceramic Cap.

o ¥TIvar T Y (C6,CT7)
Ceramic Cap.

o TV 3T Y (C9,C10)
Film Cap.

« HEfifa 7% (C11,C12,C13,C14)
Electrolytic Cap.

o T3 T Y (C15,C16)
Film Cap.

o Efga T Y (C17,C19)
Electrolytic Cap.

s BIIyrar T (C18)
Ceramic Cap.

« Fa—raA (L1,L2,L3)
Choke Coil

FG BASE-PLATE

7 © T

R +BC -BC

}C‘)
+—{ ¢ 10
TFR2 + e
._+H_< c12
TFR1 TH—‘ o
AW\ s+ c14
: 250VAC 1pF - |’H RD)
Resistor

: 250VAC 470pF e JRJELa—2 (TFR1,TFR2)
Thermal Fuse

o ffifle=—X (F1)
Additional Fuse

. 250VAC 4700pF
: 450V 1pF

: 450V 390uF

: 250VAC 0.033puF
: 100V 220uF

: 100V 2.2pF

: 2mH

(6) HIEZM: Acceptable Conditions
1LARER T 5% &2 5 H I EEDOEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. B O )BT ENS LB L T

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

3. FRIE - FE K DI

Smoke and fire are not allowed.

(7) REAER Test Result

Test Port

Test Voltage PFE1000FA-48

Input [AC(L), AC(N), FG]

10V (Level 3) PASS

TDK-Lambda

| roap |

7 FG

1 0.5W 470kQ

: 5.1Q 139°C

: 250VAC 25A
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PFE1000FA

(8) ABRMEEE Test Circuit
B. AR —k 4V, -VICREERZHN
Output port : Apply to +V and -V all the same time.

EMZV5 7
Electro Magnetic Clamp

AC(L) 3
1C15
lc17 |cis, [cio %
Cl6 =@z Q
PFE1000FA -
AC(N) v
-S
TRIM
AUX
10G
PC
ENA
BASE-PLATE + /OFF
< & awy
COM
77 BC -BC B j_
RS AT
HC() RF Input
HH e g
= N cii
| TFR2 +
jé); N C12
N4 c13
TFR1 +
N Cl4
o T4V b3 T VY (C1,C4,C5,C8) : 250VAC 1pF - |’H RD) : 0.5W 470kQ
Film Cap. Resistor
o BIIvrar T (C2,03) : 250VAC 470pF + {EEt=—X (TFR1,TFR2) : 5.1Q 139°C
Ceramic Cap. Thermal Fuse
. BTIvraF Y (C6,CT) : 250VAC 4700pF o fifle=—X (F1) : 250VAC 25A
Ceramic Cap. Additional Fuse
o T 3T Y (C9,C10) : 450V 1pF
Film Cap.
« HEfifa 7% (C11,C12,C13,C14) : 450V 390uF
Electrolytic Cap.
o T b3 T (C15,C16) : 250VAC 0.033uF
Film Cap.
o BT % (C17,C19) : 100V 220uF
Electrolytic Cap.
o BIIvrarT U (C18) : 100V 2.2uF
Ceramic Cap.
o Fa—r=aA) (L1,L2,L3) : 2mH
Choke Coil

(9) HEZM Acceptable Conditions
LB 5%Z A5 EEDOLEDRNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI D Hi ) FEIE AT 5 BB CL VR T
The output voltage must be within the regulation of specification after the test.
3 FBHE - FE R DI

Smoke and fire are not allowed.

10)FABRFE R Test Result

Test Port Test Voltage PFE1000FA-48
OutPut (+V, -V) 10V (Level 3) PASS
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(A1)FRBREIE Test Circuit
C. fE&5A—F : (AUX, +ON/OFF) ([ZFIN
Signal port : Apply to AUX, +ON/OFF.

PFE1000FA

Fl1 L1 L2 L3 +§
S A \ A T ACL) +v —
Lo } e _es EE‘“{ s _ ci7 s, Jer
- < PFE1000FA ' =
~ T ~ ~ T ACN) N
T'RI;:I
o EA
. EM/T> 7
FG BASE-PLATE +ONJOFF Electro Magnetic Clamp
@ ~ON/OFF :' _______________________
77 R +BC ,(;30M """"""""""""
I IC9 P
/ C10
i\.\ﬂiiﬂﬁH‘!hON z jﬂt cn &JJ'.'QJFM{HJ-/\/J
(l)utll)vl.ltI voltage ON TFR2 nput
S e e A
TFR1 ’_"H_‘ e
—fw\,-é‘v—»—ﬂ— cl4
o T4 AT T (C1,C4,C5,C8) : 250VAC 1pF - |’H RD) : 0.5W 470kQ
Film Cap. Resistor
o« ¥TIvTar T Y (C2,C3) : 250VAC 470pF « JiEt=2—X (TFR1,TFR2) : 5.1Q 139°C
Ceramic Cap. Thermal Fuse
o Iy rar T (C6,CT7) : 250VAC 4700pF o fifle=—X (F1) : 250VAC 25A
Ceramic Cap. Additional Fuse
o TN T Y (C9,C10) : 450V 1pF
Film Cap.
s By 7% (C11,C12,C13,C14) : 450V 390pF
Electrolytic Cap.
o TV LIT Y (C15,C16) : 250VAC 0.033pF
Film Cap.
. EfR=LF LW (C17,C19) : 100V 220pF
Electrolytic Cap.
o BIIvrar T (C18) : 100V 2.2uF
Ceramic Cap.
« Fa—raA (L1,L2,L3) . 2mH
Choke Coil
(12)7ESfH Acceptable Conditions
LR, 5% B2 EEDLB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. 3B % O BRI SOHHE D ZB L T
The output voltage must be within the regulation of specification after the test.
3B FERDIRNE
Smoke and fire are not allowed.
13)FABRFE R Test Result
Test Port Test Voltage PFE1000FA-48
Signal (AUX, +ON/OFF) 10V (Level 3) PASS
20/24
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PFE1000FA

7. BHRABEERARI =T AR
Power Frequency Magnetic Field Immunity Test (IEC61000-4-8)

MODEL : PFE1000FA

(1) EAEHIER Equipment Used

o AC/RT—YV—2R : AA2000XG (=i 8LAERT)
AC Power Source (TAKASAGO)
o ~NLARVYAA)L : HHS5215 (a7 —LV)
Helmbolts Coil (Spulen)
Q) A EBE%E The Number of D.U.T. (Device Under Test)
* PFE1000FA-12 : 15 (unit) * PFE1000FA-48 : 1715 (unit)
* PFE1000FA-28 : 1713 (unit)
3) RBREAM Test Conditions
« ANJBEE : 100VAC, 230VAC - HOEE TERE
Input Voltage Output Voltage Rated
o H1ER : PFE1000FA-12 0A, 60A(0%, 100%) * ~X—A7L—hEE  :25°C
Output Current PFE1000FA-28 0A, 36A(0%, 100%) Base-Plate Temperature
PFE1000FA-48 0A, 21A(0%, 100%) « FRBAJ71H X, Y,Z
o FIINRE S e 55 : 50Hz, 60Hz Test Angle
Magnetic Frequency
o BRI : >10f)
Test Time >10 seconds

@) RERTHEE OEINERT Test Method and Device Test Point

RN A= g% |<7 1.5m 4"

Helmbholts Coil \ Y
Tas EER (%)
Analog Voltage Meter

JART g5 —

Noise Filter ?
— AT
L‘" g | o
D.U.T.
1.5m

RiUE
Wooden Table 0.8 m

AC Input

ACRT —Y—2R
L AC Power Source

FG

(KA RAI—=TPRRINET D%, 7 s B A,

Analog Voltage Meter is used because Oscilloscope may malfunction.
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(5) FABRIEIEE Test Circuit

PFE1000FA

F1 L1 L2 L3 ) +s
\ANS AN AN -+
e ee ! Cis
la } _|ca les <,R'{ s Llc1r _fcs,cio
- - - 2 - prad =
C3 3 Cc7 C16 8
PFE1000FA
N T 22 A T AC(N) v FG
-S
TRIM 77
AUX
10G ]
PC
ENA
FG BASE-PLATE +FON/OFF
@ -ON/OFF ;
COM
77 R +BC  -BC
e
1
— | c10
‘>§ . »—H—“ cl1l
: " c12
-t
TFR1
........... N
o 74v2arT Y (C1,C4,C5,C8) : 250VAC 1pF
Film Cap.
o BIIvaL T U (C2,03) . 250VAC 470pF
Ceramic Cap.
o B¥IIvrarT Y (C6,CT) : 250VAC 4700pF
Ceramic Cap.
o TALLIT LY (C9,C10) . 450V 1uF
Film Cap.
« Efgar 79 (C11,C12,C13,C14) : 450V 390puF
Electrolytic Cap.
o T hm T (C15,C16) : 250VAC 0.033pF
Film Cap.
« Bfga 7Y (C17,C19) 12V: 25V 1000uF
Electrolytic Cap. 28V: 50V 470uF
48V: 100V 220pF
. &FIvsarF U (C18) . 100V 2.2uF
Ceramic Cap.
s Fa—raA (L1,L2,L3) : 2mH
Choke Coil
« $&PL (R1) : 0.5W 470kQ
Resistor
+ #EEt=—X (TFR1,TFR2) 1 5.1Q 139°C
Thermal Fuse
. flEfE2—X (F1) : 250VAC 25A
Additional Fuse
(6) ML Acceptable Conditions
LR, 5% B2 EEDLBDRNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. iR O ) B I EA DA B L TR
The output voltage must be within the regulation of specification after the test.
3B FEKRDIRNE
Smoke and fire are not allowed.
(7) REBFER Test Result
Magnetic Field Strength PFE1000FA-12 | PFE1000FA-28 | PFE1000FA-48
30A/m (Level 4) PASS PASS PASS
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8. BET AT BHEAI2=T 4 BR
Voltage dips, short interruptions Immunity Test (IEC61000-4-11)

MODEL : PFE1000FA

(1) EAEHIER Equipment Used

o RERIEAS : PCR6000L (%7K E T T.2%)
Test Generator (KIKUSUI)
Q) A EBE% The Number of D.U.T. (Device Under Test)
* PFE1000FA-12 : 15 (unit) * PFE1000FA-48 : 175 (unit)
* PFE1000FA-28 : 171 (unit)
(3) HBRESF Test Conditions
« ANJBE : 100VAC, 230VAC « WEE C ER
Input Voltage Output Voltage Rated
o H1ER : PFE1000FA-12 60A(100%) o X—2FL—NEE : 25°C
Output Current PFE1000FA-28 36A(100%) Base-Plate Temperature
PFE1000FA-48 21A(100%)
o ARBREIEL ;1 ] . >10%p
Number of Tests 1time Test Interval >10 seconds

4) RBRFER OHINERT Test Method and Device Test Point

Fiura—7
JART 4V Oscilloscope
Noise Filter
e A
¢ D.U.T.
| A
AME
. Wooden Table
BRI AR 0.8m

AC Input —

Test Generator
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PFE1000FA
(5) #BR[EIEE Test Circuit

+S
Acq) +w
C15
C17 |C18,|CI19 a
cis 7z
PFE1000FA -
ACQD) \: FG
TRII\‘/[ Yeza
AUX
10G
PC
BASE-PLATE ENA ]
ro &l
| €9
il
+—| }—¢ c10
:i o ¢ cu
C13
TFR1 +
‘N Cl14
o T 3TN (C1,04,C5,C8) : 250VAC 1pF «&IIvrarF Y (C18) 100V 2.2uF
Film Cap. Ceramic Cap.
o BIIvaL T U (C2,03) : 250VAC 470pF «Fa—raAL (L1,L2L3) : 2mH
Ceramic Cap. Choke Coil
o BIIvraLF LY (C6,C7) : 250VAC 4700pF BT (R1) : 0.5W 470kQ
Ceramic Cap. Resistor
o T3 T Y (C9,C10) : 450V 1pF il fF b= —X (TFR1,TFR2) : 5.1Q 139°C
Film Cap. Thermal Fuse
« Effa T (C11,C12,C13,C14) : 450V 390uF JfHEHE2—X (F1) : 250VAC 25A
Electrolytic Cap. Additional Fuse
o T hTT U (C15,C16) : 250VAC 0.033pF
Film Cap.
« Bfgar 7Y (C17,C19) 12V: 25V 1000uF
Electrolytic Cap. 28V: 50V 470uF

48V: 100V 220uF

(6) HIEZM: Acceptable Conditions
IWVNVAREE S YN/ N Bl 53 DPA 71 =1 Nl NP AR 2
Must not have temporary function degradation that requires input restart.
2.3 B % O BRI IHE D ZB L T
The output voltage must be within the regulation of specification after the test.
3 FESE - FERDIRNER

Smoke and fire are not allowed.

(7) ABRFER Test Result

Test Level (Class3) Dip ratio Duration PFE1000FA-12 | PFE1000FA-28 | PFE1000FA-48
70% 30% 500ms PASS PASS PASS
40% 60% 200ms PASS PASS PASS
0% 100% 20ms PASS PASS PASS
0% 100% 5000ms PASS PASS PASS
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