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1. EVALUATION METHOD

1.1 Test/Measurement Circuits

1.1.1 Steady State Test Measurement Circuit
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1.1.2 Dynamic, Protection and Output Ripple and Noise Measurement Circuit
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1.1.3 Inrush Current Measurement Circuit

Switch
o AC (L)
Oscilloscope o o
AC Source S Appllcetlon Circuit
using PFH
© AC (N)
Current
Probe
1.1.4 Leakage Current Measurement Circuit
Variac AC (L)
Vac ) Application Circuit
using PFH
AC (N) FG
Current
Meter
1.1.5 Electro-Magnetic Interference Test Set-Up
1.1.5.1 Conducted EMI
D.UT
LISN 500hms
Spectrum Analyzer D=80cm y
EMI Test Receiver ?
v AC Cord -
“ Stand H=80cm
! ] y
- ) Input Line

Earth Ground
Filter
Metal Ground Plain

REV 1.2 (November 22, 2022) 4



TDK-Lambda
PFH500F-12 SERIES

EVALUATION REPORT

1.1.5.2 Radiated EMI

B D=10m R
D.U.T and Load
Biconical Antenna (Shielded with metal box)
Spectrum Analyzer I ' |
EMI Test Receiver t

" __J H=80cm

L | L o
Earth Ground L . .
Metal Ground Plain Shielded Input Line
31 material ferrite beads
§§3%3
} ? ? ? ? L=50 mm
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Vac(L > L1 L2 c13 c1s
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INV\ T A T AC(N) Vo) T T J Vo()
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Input EMI Filter Aux Power |—o
for CISPR-32 Class A/B — SGND |—o
awush - vBUS  +VBUS
RLbL % —) :j 0
_‘—) 10
Circuit Code Description Circuit Code Description
Cl,C4 1uF Film Capacitor C5 2.2uF Film Capacitor
C2,C3 3300pF Ceramic Capacitor C6,C7®@ 400pF Ceramic Capacitor
L1, L2 6.3mH R2 22 Ohms
R1 470kOhms C13 0.1uF Ceramic Capacitor
C15,C16 @ 470uF Electrolytic Capacitor Ci14 40uF Ceramic Capacitor
C11, C12 470pF Ceramic Capacitor C9, C10 470uF Electrolytic Capacitor
1 Form A relay with 10A,
277VAC, power rating: 12VDC,
RLa,RLb 16.7mA, 200mW, High F1 10A, 250V, Fast Blow
Sensitivity

(1): Higher Capacitance Value (~2X total cap value recommended) for Ta < -20 °C operation.
(2): 2pcs 150pF and 1 pc 100pF.
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List of Equipment

EQUIPMENT USED MANUFACTURER MODEL NO.
1 OSCILLOSCOPE LECROY WaveSurfer 454
2 OSCILLOSCOPE LECROY WaveRunner 6050
3 DIGITAL MULTIMETER KEITHLEY 2110
4 DIGITAL MULTIMETER KEITHLEY 2110
5 DIFFERENTIAL AMPLIFIER LECROY DA1855A
6 DIFFERENTIAL AMPLIFIER LECROY DA1855A
7 SHUNT RESISTER EMPRO SHUNT HA20-100
8 TEMP CHAMBER TENNEY JUNIOR ENVIRONMENTAL TIR
9 DIFFERENTIAL PROBE LECROY Al101
10 DIFFERENTIAL PROBE LECROY DXG100A
11 DIGITAL POWER METER YOKOGAWA WT310
12 SURGE TESTER THERMO SCIENTIFIC EMCPRO PLUS
13 DC ELECTRONIC LOAD CHROMA 63201
14 FREQUENCY ANALYZER AP INSTRUMENT 300
15 AC POWER SOURCE CHROMA 6530
16 INJECTION ISOLATOR RIDLEY ENGINEERING 0.1Hz TO 30MHz
17 WAVEFORM GENERATOR AGILENT 33120A
18 DC ELECTRONIC LOAD CHROMA 6334
19 AC CONTROL SORENSEN DCS150-20
20 THERMOSTREAM TEEMPTRONIC CORPORATION ATS-810-M-4
21 CURRENT PROBE LECROY AP015
22 CURRENT PROBE LECROY CP150
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2. CHARACTERISTIC

2.1 Steady State Data (Refer to Section 1.1.1 For Test Setup)

2.1.1 Regulation - Line, Load and Temperature
a. Low Line Regulation - Line and Load Conditions: Ta=25°C
10\ VIN 100VAC 115VAC 120VAC 130VAC Line Regulation
10% 11.9873 11.987 11.9867 11.9864 0.0009 0.01%
50% 11.9824 11.9825 11.9821 11.9818 0.0007 0.01%
100% 11.9792 11.9778 11.9782 11.9776 0.0016 0.01%
0.07% 0.08% 0.07% 0.07%
b. Low Line Regulation — No Load Conditions: Ta=25°C
10\ VIN 100VAC 115VAC 120VAC 130VAC Line Regulation
0% 12.01 12.0095 12.0089 12.0095 0.0011 0.01%
c. Temperature Regulation Conditions: Vin =115 VAC
lo = 100%
Ta -40 °C +25 °C +55 °C Temperature Stability
Vo 12.0069 11.9778 11.9506 0.0563 0.47%
d. High Line Regulation - Line and Load Conditions: Ta=25°C
lo\ Vin 180VAC 220VAC 230VAC 265VAC Line Regulation
10% 11.9865 11.9864 11.9868 11.9861 0.0007 0.01%
50% 11.9816 11.9813 11.983 11.9825 0.0017 0.01%
100% 11.977 11.977 11.9789 11.9788 0.0019 0.02%
Load 0.0095 0.0094 0.0079 0.0073
Regulation 0.08% 0.08% 0.07% 0.06%
e. High Line Regulation — No Load
lo\ Vin 180VAC 220VAC 230VAC 265VAC Line Regulation
0% 12.0105 12.0101 12.0111 12.0126 0.0025 0.02%
f. Temperature Regulation Conditions:  Vin =230 VAC
lo = 100%
Ta -40 °C +25 °C +55 °C Temperature Stability
Vo 12.0071 11.977 11.9506 0.056 0.47%

REV 1.2 (November 22, 2022) 7



TDK-Lambda

PFH500F-12 SERIES
EVALUATION REPORT

21.2

Efficiency vs. Output Current

PFH500F-12 Efficiency
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2.1.3 Input Current vs. Input Voltage

Low Line
PFH500F-12 Start Up (Input Current)
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214

Input Current vs. Input Voltage (No Load)
Low Line
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Ta=25DegC.
03 T
0.25 f "'A‘ A\ [‘}‘r{\ \*Av A
< 02
5 :
£ 015
b :
é 01
0.05 +
0 < I I I I I I I I I I I I I
75 80 85 90 95 100 105 110 115 120 125 130
Input Voltage (V)
——lo_min = 0A
High Line
PFH500F-12 Start Up (Input Current)
Ta=25DegC.
0.6 T
05
§ 0.4 MM/_
S b WMW
£ 03 4 Se s aa
b :
éo.z
01 |
0 I I PR PR PR R T T P I P I P I I
180 190 200 210 220 230 240 250 260
Input Voltage (V)

——lo_min = 0A

REV 1.2 (November 22, 2022)

10



TDK-Lambda
PFH500F-12 SERIES

EVALUATION REPORT

2.1.5 Power Factor (PF) vs. Output Current

PFH500F-12 Power Factor
Ta=25DegC.
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2.1.6  Output behavior with input line sweep

Low Line (Line Sweep from 0 — 135 —0 VAC)

PFH500F-12 Start Up (Output Voltage)

Ta=25DegC.
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High Line (Line Sweep from 180 — 265 — 180 VAC)

PFH500F-12 Start Up (Output Voltage)
Ta=25DegC.
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2.2

Over Current Protection (OCP) Characteristics (Refer to section 1.1.2 for Test Setup)

LOW LINE CONDITIONS

HIGH LINE CONDITIONS

Output Voltage (V)

PFH500F-12 Current Limit

Ta=25Deg C.
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Output Voltage (V)

PFH500F-12 Current Limit
Ta=25Deg C.
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2.3 Over Voltage Protection (OVP) Characteristics (Refer to Section 1.1.2 for Test Setup)

Conditions: lo = 10%
Ta=25°C

Vin =115V

B File | 1 Vatical | & T ispay M i2s | @ Suppott
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_

Weasure Pimag(Cl) PZmin(C4) F3maxiC2) PEMNC2) P5max(C4) PG--- PI--- Pg---
value 1675V
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2.4  Output Rise and Fall Characteristic with AC Turn On / Turn-Off

115 VAC No Load Start Up
CH1: Vin; CH2: lo; CH4: Vo

mﬂaﬂmwﬂMILW'.LHWMMMMMMMWMMM

Measure

Plmax(c1) P2max(ci) PImax(c2)
value 128v 12av 16A
stalus v v v

T
Baminie)

PEpkK(CA)

PEmin(C1)

21702018 22703 P

115 VAC No Load Shut Down
CH1: Vin; CH2: lo; CH4: Vo

LeCroy

T

Measure Pimax(c1) P2max(C) Pamax(c2) Pamin(Cay PEplpk(CH) PEMIN(C1)
value 131 128y

status v v v

702018 22512 PN

115 VAC Full Load Start Up
CH1: Vin; CH2: lo; CH4: Vo

— mmmmmmmmummem.w Ll

LeCroy

T

Measure Pimax(c1) P2max(C) Pamax(c2) Pamin(Cay PEplpk(CH) PEMIN(C1)
value 133 4nTa

status v v v

21702018 2:26:24 PN

115 VAC Full Load Shut Down
CH1: Vin; CH2: lo; CH4: Vo

LeCroy

Measur Plmax(c1) P2max(ci) PImax(c2) Baminiea P& pkpk(CH) PEminie1)
value 122v 1227V 4dnn
stalus v v

1702018 22345 PN
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Output Rise and Fall Characteristic (continued)

230 VAC No Load Start Up
CH1: Vin; CH2: lo; CH4: Vo

l\
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il \mh M i Mm\u\\ I
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v v
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230 VAC No Load Shut Down
CH1: Vin; CH2: lo; CH4: Vo

LR
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Measur Plmax(c1) P2max(ci) PImax(c2) Baminiet) P& pkpk(CH) PEminie1)
value 204 1227V 16A
v v

3
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230 VAC Full Load Start Up
CH1: Vin; CH2: lo; CH4: Vo
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i
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230 VAC Full Load Shut Down
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I
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i |
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2.7 Dynamic Load Response

_ . . Vin = 230 VAC; Load Step: 0% (0A) < 50% (21A), 1KHz
Vin = 115 VAC; Load Step: 0% (0A) > 50% (21A), 1KHz
CH4: Vo (AC Couple); CH2: lo; Slew rate: 0.1A/us CH4: Vo (AC Couple); CH2: lo; Slew rate: 0.1A/us

B Fie | 3 Vertcal | o Timebase I Trgger | Display | #

I A Y O O R A A A A

Pimaxch) P2minics) P3okok
v 3Ty

424 mv 780 mV 216A . [Tbase -73.91 ms||Trigger 1E8) (208

. Pr---
(Mbsse_ 73 11 ms Tigoer
128is 5162019 30426 PM

5162019 30231PM

Vin = 115 VAC; Load Step: 50% (21A) < 100% (42A), 1kHz | Vin = 230 VAC; Load Step: 50% (21A) «— 100% (42A), 1kHz
CH4: Vo (AC Couple); CH2: Io; Slew rate: 0.1A/us CH4: Vo (AC Couple); CH2: lo; Slew rate: 0.1A/us

€1 Fie 3 Verical | o Timobase | I Trigger |@ Display  #

P max(CH) P2minCl) PapoKCH Pamax(C2) P P6 e Ps
Measure Phmach P2 miniCH) P3okok(Ch PamaCa P PG [ Py My 2By 508 m\ a3A
value %9y 24 mV gy 1A v v v v
st v v v v Mbase 7151 s Tigcer LM
20 505004 o 1261
i ‘TELEDYNE LECROY 516/2019 3.09:17 PM
TELEDYNE LECROY 5162019 25355 PUI
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2.8 Brownout

Ta=25°C

Vin = 115 VAC / 50Hz; lo = 42 A; Brownout Time = 1ms Vin = 115 VAC / 50Hz; lo = 42 A; Brownout Time = 2ms
CH1: Vin; CH2: IIin; CH4: Vo CH1: ViN; CH2: IIn; CH4: Vo

172

0 o | H ‘, \‘ i ! A it
LGRS e P i ‘ I o | At
WA : Il ‘ Wt A

LUl il kil I }

IR
HMeasure Plmax(c1) P2max(C3) Pamax(C) Pamax(C3) Fapkpk(Cd) PEmIn(C1) HMeasure Plmax(C1) P2max(C3) PEmax(C) Pamax(C3) Fapkpk(Cd) PEmIn(C1)
value 133 MTA 127y value 128 1M2a 127y
s v status v v v

2702019 31 300 PN

Vin = 115 VAC / 60Hz; lo = 42 A; Brownout Time = 1ms Vin =115 VAC / 60Hz; lo = 42 A; Brownout Time = 2ms
CH1: Vin; CH2: Iin; CH4: Vo CH1: Vin; CH2: Iin; CH4: Vo

i |m AN i b Mm T T

il it i il I I | I ik I (
1'1‘ R “‘“ ‘w‘!‘ e 1?" AT M Il ‘Hrl i it R CH H"‘l1 UGILR i M\ il UK
AT 1 SO

| |
I 1 | i [t f
[ i) |
| I | | I il | l
) )
Measure Flimax(C1) P2max(C2) Pamax(Ca) Pamax(C2) P5ipkpk(C4) PEmiIn{C1y Measure Flimax(C1) P2max(C2) Pamax(Ca) Pamax(C2) P5ipkpk(C4) PEmiIn{C1y
value 128V 1038 127y value 1287 1088 127y
stalus v v v stalus v v v
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Brownout (continued)

Ta=25°C
Vin = 230 VAC / 50Hz; lo = 42 A; Brownout Time = 1ms Vin = 230 VAC / 60Hz; lo = 42 A; Brownout Time = 1ms
CHL: Vix; CH2: liy; CH4: Vo CH1: Vin; CH2: I; CHA4: Vo

Ui IH l\!'
T i

IM | Mwmmmm m\ M'
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2.9 Inrush Current (Refer to Section 1.1.3 for Test Setup)

Condition: lo = 100%

Ta=25°C

C9=C10=470uF/450V

Vin = 115 VAC; @ = 0° (Switch On Phase Angle)
CH1: Vin; CH2:lin; CH3: Vo

Vin = 115 VAC; @ = 90° (Switch On Phase Angle)
CH1: Vin; CH2:liv; CH3: Vo

HMeasure Plmax(C2) BImin(C2) PEman(C) Pamax(C1) PEmIN(C1) PEmIn(C1)
value 1084 A04A 127y 128% 56
v v v

702019 32357 PN

Pamax(C1)

HMeasure Plimax(C2) BImin(C2) PEmax(C) PEmIn(C1) PEmIn(C1)
value 1084 ELTTY 127y 131V
status v v v v

LeCroy 2702019 3:25:06 PN

Vin = 230 VAC; @ = 0° (Switch On Phase Angle)
CH1: Vin; CH2:lin; CH3: Vo

Vin = 230 VAC; @ = 90° (Switch On Phase Angle)
CH1: Vin; CH2:lin; CH3: Vo

\
1 M\HMM\HM\ M| i \\

———-——-{Nw-«mwmmm

HMeasure Plmax(C2) BImin(C2) PEman(C) Pamax(C1) PEmIN(C1) PEmIn(C1)
value 1084 A13A 127y 218V A25Y
status v v v v

LeCroy 712015 33518 PN

m
\
HH

HMeasure Plmax(C2) BImin(C2) PEmax(C) Pamax(C1) PEmIN(C1) PEmIn(C1)
value 124 EELYY 127y 221% A25Y
status v v v

LeCroy 712015 3371 PN

REV 1.2 (November 22, 2022)
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2.10 Input Current Waveform

Condition: lo = 100%
Ta=25°C

ViN =115 VAC; lo = 42A Vin =230 VAC; lo = 42A
CH1: ViN; CH2: Iin; CHL1: Vin; CH2: Iin;

Utiites  Help Flle Vertical Timebase Trigger Dispisy Cursors Measure Malh Anabsls Utites Help

O O

Measure Pl manc2) P2min(C2) Pamaxci) Pamaxc1) pEmIn(Gl) PEmIn(Ct) Measure Pl manc2) P2min(C2) Pamaxci) Pamaxc1) pEmIN(Gl) PEmIn(Ct)
value 1n2A -114A 173V value BBA -B2A 82V -188V

status v v v status v v v

v
0 -20.00 A ofst] 0
LeCroy 22712018 33215 FM LeCroy

22712018 331:47 PM

2.11 Input Current Harmonics

Condition: lo = 100%
Ta = 25°C

Vin =115 VAC Vin = 230 VAC

Harmonic current [A]
P o
a
Harmonic current [A]

0.01

0.001 0.001 T T T I l 1

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic order

Harmonic order

mmmm Vin=115Vac, Vo=12V, lo=42A ——IEC 61000-3-2 ClassA mmmm Vin=230Vac, Vo=12V, 10=42A ——IEC 61000-3-2 ClassA
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2.12 Output Ripple and Noise

Ta=25°C

Vin=115VAC; lo=0A; Vo =12 VDC Vin=115VAC; lo=42 A; Vo =12 VDC
CH1: Vo / 10.0ms/div CH1: Vo / 10.0ms/div

File Verlical Timebase Trigger Dispiay Cursors ure Math Anaysis Utlitles Help

Measure PlmadCd) FZmin(C4) FLpkpk(Ciy Plrms(Ca PEmIn(C1) PEmIN(C1) Measure PLmag(Ciy FZmin(C4) FapkpkiC4) Pams(Ca PEmIn(C1) PEmIN(C1)
value ST mv 57 v M5 128 1m0 value 81 mv -84 Y 168 v 178
status v v v v status v v v v

Vin =115 VAC; lo=0A; Vo=12 VDC ViNn=115VAC; lo=42 A; Vo =12 VDC
CH1: Vo / 2.0us/div CHL1: Vo / 2.0us/div

Flle Verlical Timebase Trigger Dispiay Curso A Utiities  Help

Measure PLmag(Ciy FZmin(C4) Fapkpk(C4) Pdams(Ca PEman(C1) PEmMS(CY Measire p——"

i P2miniC4) PIakok(CA) Parmsce PSmacl) PRmS(C
e s e o nam walug B2 31 my azmy 200 my
stawue status v v v

LeCroy 2742019 12 5051 PM
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Vin=230VAC; lo=0A;Vo=12VDC
CH1: Vo / 10.0ms/div

ViN =230 VAC; lo =42 A; Vo =12 VDC
CHL1: Vo / 10.0ms/div

Flle Vertical Timebase Trigger Display = Utites  Help

Measure Piima(Cay P2min(C4) Prpkpk(Ci) PaIms (G
value s3my 53 my 108 my 108my
slalus v

PEmIn(G1) PEmIn(Cl)

22712018 3:44:02 PM

Measure Piima(Cay Prmin(C4) Fapkpk(Ci) PaIms (G PEmIn(Cl) PEmIn(Cl)
value Bamy &7 m 1B mY 177 my
slalus v

Vin =230 VAC; lo=0A; Vo=12 VDC
CH1: Vo / 2.0us/div

ViN =230 VAC; lo=42 A; Vo =12 VDC
CH1: Vo / 2.0us/div

Measure

PLmag(Ciy FZmin(C4) Fapkpk(C4) Prms(Ca
value 7 v 23 v 1amy 72
status v v v v

LeCroy

P&man(C1) PEmMS(CY

27120191 2:53:01 PM

File  Vertical Time

se  Trigge

Display Cursors

Measure PEman(C1) PEmMS(CY
value
status v v v v

PLmag(Ciy FZmin(C4) Fapkpk(C4) Prms(Ca
wnmv 40 v B0 MY e

LeCroy 2TIA01912:5243 PM
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2.13 Electro-Magnetic Interference Characteristics

Certified Laboratory | Element Materials Technology Group Limited

Test Location Plano, TX

Test Board Test performed with the PFH500 module mounted on
PFHO5W-001-EVK-S0 Evaluation test Board (Rev 02)

Test Setup

REV 1.2 (November 22, 2022) 25
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Test Result

110V, Line

CONDUCTED EMISSIONS

element

Emins 20180820 Paae 5C1 2019,05,1
Work Order: TDKLO024 Date: 6-Aug-2019
Project: None Temperature: 22.1 °C
Job Site: TXO01 Humidity: 56.1% RH
Serial Number: Bar: tric Pres.: 1016 mbar Tested by:|Willie Love
EUT:|PFH-500F-12V-100R Module

Col uration:|1
Customer:| TDK-Lambda Americas Inc.
Attend Shuhui Mi and Michael

EUT Power:|110VAC/60Hz

o ting Mode: 38 amp Load

Deviations:
Heatsink is tied to earth ground
Comments:
Test Specifications | Class B Test Method |
EN 55032:2012/AC:2013 CISPR 32:2015

Run #| 37 | Line:|High Line | Ext. Attenuation:| o Pass

Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
100 100
S0 [0
80 80
70 70
- \_—I_ 60
> >
@ s @ 5°
- -
40 <0
30 30
20 20
10 10
[+ o
0.1 1.0 10.0 100.c a1 1.0 100 100.0
MHz MHz
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
Compared to Compared to
Freq Amplitude Factor Adjusted Spec. Limt Spec, Freq Amplitude Factor Adjusted Spec, Limit Spec.
{MHz) (@Buv) (dB) (@Buv) (dBuv) (dB) (MHz) (dBuv) (dB) (dBuv) (aBuv) (aB8)
29,362 28.1 21.8 50.0 60.0 -10.0 1.758 21.8 20.2 42.1 46.0 -3.8
14,472 28,2 20,7 48,9 60,0 -11,1 14,472 254 20.7 46,1 50,0 3.9
1,758 23,9 20,2 44,1 56,0 -11,9 4,480 21,7 20.2 41,9 46,0 4,1
13,658 27.3 20,7 48,0 60,0 -12,0 13,658 25,2 20.7 45,9 50,0 4.1
29,772 26,0 21,8 47,9 60,0 -12,1 29,382 22,1 21.9 44,0 50,0 8,0
4,450 23,7 20,2 43,8 56,0 -12,1 14,741 23,1 20.7 43,8 50,0 6.2
14,741 26,7 20,7 47.4 60,0 -12,6 29,772 18,6 21.9 41,5 50.0 8,5
29,495 23,9 21,8 45,8 60,0 -14,2 29,495 17.6 21.9 39,5 50,0 -10,5
28,543 23,5 21,8 45,3 60,0 -14,7 29,628 16,2 219 38,1 50,0 -11.9
29.628 23.2 21.8 45.1 60.0 -14.9 0.941 12.9 20.2 33.1 46.0 -12.8
0.153 26.6 20.3 48.9 65.9 -19.0 28.543 14.8 21.8 36.6 50.0 -13.4
0.941 16.3 20.2 36.5 56.0 -19.5 0.153 21.0 20.3 41.3 55.9 -146
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110V Neutral

CONDUCTED EMISSIONS

element

EmiRs 2019,08,20 PHAE SC| 2019,08, 10
Work Order: TDKLO024 Date: 6-Aug-2019
Project: None Temperature: 22.1°C
Job Site: TXO01 Humidity: 56.1% RH
Serial Number: Bar tric Pres.: 1016 mbar Tested by:|Willie Love
EUT:(PFH-500F-12V-100R Module
Configuration:|1
Cust :]TDK-Lambda Americas Inc.
Attend: Shuhui Mi and Michael
EUT Power:|110VAC/60Hz
Operating Mode: 38 amp Load
Deviations:
Heatsink is tied to earth ground
Comments:
Test Specifications | Class B Test Method |
EN 55032:2012/AC:2013 CISPR 32:2015
Run #] 38 | Line:|Neutral | Ext. Attenuation:| [5) Resullts Pass
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
100 100
90 90
] 80
70 70
60 \—l— 60 |
3 3
@m *° a 5o | . —
° -
a0 <0
30 30
0 20
o 10
o o
0.1 1.0 10.0 100.0 a1 1.0 1.0 100.0
MHz MHz
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
Compared to Compared to
Freq Amplitude Factor Adjusted Spec, Limit Spec, Freq Amplitude Factor Adjusted Spec, Limit Spec,
{MHz) (aBuV) (a8} (@BuV) (@Buv) (dB) (MHz) [CE] (@B) (@Buv) (@Buv) (aB)
0,948 237 20.2 439 56.0 -12.1 3,656 20.0 20.2 40,2 46.0 5.8
3,656 23,2 20,2 43,4 58,0 -12,6 1,759 20,0 20,2 40,2 46,0 5.8
1,759 22,6 20,2 42,8 56,0 -13,2 0,948 19,4 20,2 39,6 46,0 5.4
2,573 22,1 20,2 42,3 56,0 -13,7 2,573 18,3 20,2 39,5 46,0 8.5
2,843 22,2 20,1 42,3 56,0 -13,7 2,843 19,4 20,1 39,5 46,0 6.5
29,374 23,7 21,8 456 60,0 -14,4 29,374 17.6 21.9 39,5 50,0 -10,5
29,931 21,6 21,8 43,5 60,0 -18,5 0,153 24,0 20,3 44,3 55,9 116
29,658 20,8 21,8 42,7 60,0 -17.3 29,931 14,8 21.9 36,7 50,0 133
0,153 27.7 20,3 48,0 65,9 -17.9 29,658 13,8 21.9 357 50,0 14,3
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230V Line

CONDUCTED EMISSIONS

element

EmiRs 2014,08.20 PSAE SC| 2019,08, 10
Work Order: TDKL0O024 Date: 6-Aug-2019
Project: None Temperature: 22.1 °C
Job Site: TXO01 Humidity: 56.1% RH
Serial Number: Bar ric Pres.: 1016 mbar Tested by:|Willie Love
EUT:|PFH-500F-12V-100R Module

Configuration:|1
Customer:| TDK-Lambda Americas Inc.
Attendees:|Shuhui Mi and Michae|

EUT Power:|230VAC/50Hz

Operating Mode: 38 amp Load

Deviations:
Heatsink is tied to earth ground
Comments:
Test Specifications | Class B Test Method |
EN 55032:2012/AC:2013 CISPR 32:2015

Run# 34 | Line:[High Line [ Ext. Attenuation:| o Pass

Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
100 1c0
90 80
80 80 |
70 70

> >
@ ° @ 5°
= =]
40 40
30 30
20 20
10 10
o o
0.1 1.0 10.0 100.0 a1 1.0 10.0 100.0
MHz MHz
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
Compared o Compared to
Freq Amplitude Factor Adjusted Spec, Limt Spec, Freq Amplitude Factor Adjusted Spec, Limit Spec,
(MHz) (@Buv) (@B) (@Buv) (@BuV) dB) (MHz) (dBuV) (@B) (dBuV) (@Buv) (@B)
25,669 27.9 218 49,8 60.0 -10.2 4,472 21.8 20.2 42,0 46.0 4.0
29,942 27.8 21,8 49,7 60,0 -10,3 2,575 21,2 20,2 41,4 46,0 46
29,537 26,7 21,8 488 60,0 -11,4 0,849 20,9 20,2 41,1 46,0 4.9
0,949 24,2 20,2 44,4 56,0 -11,6 28,537 2286 21.9 44,5 50,0 5.5
29,268 26,4 21,8 48,3 60,0 11,7 29,669 22,2 21.9 44,1 50,0 5.9
4,472 24,0 20,2 44,2 56,0 -11.8 29,268 22,0 21.9 43,9 50,0 8.1
29,795 26,3 21,8 48,2 60,0 -11,8 29,795 21,3 21.9 43,2 50,0 6.8
28,852 26,3 21,8 48,1 60,0 -11,9 28,942 21,0 21.9 42,9 50,0 71
2,575 23,1 20,2 43,3 56,0 -12,7 28,315 19,1 21.8 40,9 50,0 -2.1
28.315 25.5 21.8 47.3 60.0 -12.7 28.852 18.9 21.8 40.7 50.0 2.3
14.224 26.3 20.7 47.0 60.0 -13.0 14,224 18.3 20.7 40.0 50.0 -10.0
28,986 24.9 21.8 48.8 60.0 -13.2 28.985 17.7 21.9 39.6 50.0 -10.4
28.712 22.6 21.8 44.4 60.0 -15.6 0.153 225 20.3 42.8 55.9 -13.1
29.119 22.1 21.3 440 60.0 -16.0 2.852 12.6 20.1 32,7 46.0 -13.3
29.385 21.1 21.3 43.0 60.0 -17.0 29.385 14.4 21.9 36.3 50.0 -13.7
28.571 20.6 21.8 424 60.0 -17.6 23.119 14.4 21.9 36.3 50.0 -13.7
29.099 18.8 21.8 40.7 60.0 -19.3 28.571 14.3 21.8 36.1 50.0 -13.2
0.153 24.9 20.3 452 65.9 -20.7 28.712 14.1 21.8 35.9 50.0 -14.1
2.852 14,5 20.1 346 56,0 -21.4 29,099 12.4 21.9 353 50.0 147
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230V, Neutral

CONDUCTED EMISSIONS

element
EmIRS 2019,05,20 PSA-ESC| 2019,05,10
Work Order: TDKL0024 Date: 6-Aug-2019
Project: None Temperature: 22,1°C
Job Site: TX01 Humidity: 56.1% RH
Serial Number: Barometric Pres.: 1016 mbar Tested by:|Willie Love
EUT:|PFH-500F-12V=-100R Module
Configuration:|1
Customer:| TDK-Lambda Americas Inc.
Attend: Shuhui Mi and Michael
EUT Power:|230VAC/50Hz
Operating Mode: 38 amp Load
Deviations:
Heatsink is tied to earth ground
Comments:
Test Specifications | Class B Test Method |
EN 55032:2012/AC:2013 CISPR 32:2015
Run# 35 | Line:[Neutral [ Ext. Attenuation:| 0 | Results]| Pass
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
100 100
90 90
80 80
70 70
60 ¥—|— 60
> >
5 50 5 50 N
- -
40 40
30 30
20 20
10 10
o 0
0.1 1.0 10,0 100,0 0,1 1.0 10,0 100,0
MHz MHz
Quasi Peak Data - vs - Quasi Peak Limit Average Data - vs - Average Limit
Compared to Compared to
an Amplituge Factor Adjusted Spec, Limit Spec., an Amplitude Factor Adjusted Spec, Limit Spec.
(“HZ) (dBuV) (dB) (dBuV) (dBuV) {dB) (MHZ) (dBuV) (dB) (dBuV) {dBuV) (aB)
0.948 2386 20.2 43.8 56.0 -12.2 3.857 19.9 20.2 40.1 46.0 -5.9
3,657 22,9 20.2 431 56,0 -12,9 0.948 19,5 20.2 39,7 48,0 -3
29,675 243 21.9 46.2 60.0 -13.8 29.801 19.4 21.9 413 50.0 -8.7
29.933 2386 21.9 45,5 60.0 -14.5 29.675 18.8 21.9 40.7 50.0 -9.3
29.801 231 21.9 45,0 60.0 -15.0 29,933 17.6 21.9 395 50.0 -10.5
28,860 225 21.8 44,3 60,0 -15.7 28,860 17.2 21.8 39,0 50,0 -11.0
0.153 26,5 20,3 46,8 65,9 -19,1 0.153 24,3 20.3 446 55,9 -11.3
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2.14 Leakage Current (Refer to Section 1.1.4 for Test Setup)

Condition: Vin = 265 VAC
lo=0% (0 A)

ILeakace LIMIT: 1 mA

Measured ILeakacE: 0.62 mA
PASS

3. TERMINOLOGIES

Vin Input Voltage
Iin Input Current
Ta Ambient Temperature
F Frequency
Vo Output Voltage
lo Output Current
Tep Baseplate Temperature

Information furnished by TDK Lambda is believed to be accurate and reliable. However, TDK Lambda assumes no responsibility
for its use, nor for any infringement of patents or other rights of third parties, which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of TDK Lambda. TDK components are not designed to be used in
applications, such as life support systems, wherein failure or malfunction could result in injury or death. All sales are subject to TDK

Lambda’s Terms and Conditions of Sale, which are available upon request. Specifications are subject to change without notice.
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Trusted « Innovative « Reliable

TDK-Lambda France SAS

Tel: +33 160127165
tif.fr.powersolutions@tdk.com

www.emea.lambda.tdk.com/fr

Italy Sales Office

Tel: +39 026129 38 63
tif.it.powersolutions@tdk.com
www.emea.lambda.tdk.com/it

Netherlands
tif.nl.powersolutions@tdk.com
www.emea.lambda.tdk.com/nl

TDK-Lambda Germany GmbH
Tel: +49 7841666 0
tlg.powersolutions@tdk.com
www.emea.lambda.tdk.com/de

Austria Sales Office
Tel: +43 2256 655 84
tlg.at.powersolutions@tdk.com

www.emea.lambda.tdk.com/at

Switzerland Sales Office
Tel: +4144 850 53 53
tlg.ch.powersolutions@tdk.com
www.emea.lambda.tdk.com/ch

Nordic Sales Office

Tel: +45 8853 8086
tlg.dk.powersolutions@tdk.com
www.emea.lambda.tdk.com/dk

TDK-Lambda UK Ltd.

Tel: +44 (0) 12 71 85 66 66
tlu.powersolutions@tdk.com
www.emea.lambda.tdk.com/uk

TDK-Lambda Ltd.

Tel: +9 723 902 4333
tli.powersolutions@tdk.com
www.emea.lambda.tdk.com/il-en

E1E

TDK:-Lambda

TDK-Lambda Americas

Tel: +1 800-LAMBDA-4 or 1-800-526-2324
tla.powersolutions@tdk.com
www.us.lambda.tdk.com

TDK Electronics do Brasil Ltda

Tel: +55 11 3289-9599
sales.br@tdk-electronics.tdk.com
www.tdk-electronics.tdk.com/en

TDK-Lambda Corporation

Tel: +81-3-6778-1113
www.jp.lambda.tdk.com

TDK-Lambda (China) Electronics Co. Ltd.

Tel: +86 21 6485-0777
tlc.powersolutions@tdk.com
www.lambda.tdk.com.cn

TDK-Lambda Singapore Pte Ltd.

Tel: +65 6251 7211
tls.marketing@tdk.com
www.sg.lambda.tdk.com

TDK India Private Limited, Power Supply Division

Tel: +91 80 4039-0660
mathew.philip@tdk.com
www.sg.lambda.tdk.com

For Additional Information, please visit
https://product.tdk.com/en/power/




