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Biography of presenter

® Expert on technical supports of test & measurement for various applications

® Experience on measuring switching device of GaN / SiC Inverters, Reactor losses
with high voltage and high current system are quite expertise.

COMPANY 2003 to present
® |[WATSU ELECTRIC CO., LTD. ,Tokyo Japan
@ ¥6,025,483,326 (as of 31 March 2016)
Work for
® Field Support, Product Planning, Sales Promotion

COMPANY  Past
® | eCroy Japan

Work for

® Support for Digital Oscilloscope
etc,
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PRODUCTS OF IWATSU ELECTRIC

PRODUCTS (Test and Measurement Business)

Digital Oscilloscope

B-H Analyzer

Curve Tracer

Isolation System up to 500MHz BW
Basic Measurement ( DMM, Counter, Signal Generator)
Isolation Probe

Current and Voltage Probe
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Think Important Issue for Core Loss Measurement

 Measuring method
— Probing (Sensing)
« Acquisition Method ?
— Digitizer
— Power Analyzer
— B-H Analyzer
 Phase and Amplitude vs. Frequency Response ?
— Excitation method ?

e Condition

— Temperature ?
— Humidity ?
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1. The basics of Magnetic property measurement
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1.1 Choosing the best measuring method
based on the shapes of materials

~Case 1. if the material can have the closed magnetic path as a nature~

Toroidal
(Dust Core)

EE Core @
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1.2 Issues in low power factor of the power

measurement
W = VA W=0
VA=0 VA = VAr
+ + I
V Sample \Y%
A i
Unity power factor Zero power factor
h f = _

When close to the power factor = 0O, Pc =1, -V s - COSO

Maximum of the power error at zero power factor.
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1.3 How are magnetic properties of soft magnetic
materials measured?

B There are two kinds of analyzers used to measure magnetic properties.

One is DC B-H Analyzer, to which B-H Analyzer very low-frequency AC voltage is applied.

The other is AC B-H Analyzer,
which can measure magnetic properties
from low to high-frequencies.

AC B-H Analyzer

(electric magnet)
Few magnetization remains once the external
magnetic field is removed.

B-H Analyzer SY-8218/8219
10Hz to 10MHz / 1MHz
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2. Core loss measurement
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2.1 The principles of High-precision Core loss
Measurement

- Standard : IEC 62044-3

-Japanese Industrial Standards(JIS)

SY-8219 adopts CROSS-POWER
method that the Standards above
employ.

P2 P1 S2 §1
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2.2 Comparison of Core loss measurement by presence
or absence of phase correction

Measurement example./ core loss” sample C
at Bm=25mT 2% and frequency : from 10 to 500kHz
35 —
30 //’ } L
__ 25
£ 20 /‘ / —e— Digitizer Method
= / Pcv kW/m3
=9
~ 15 —=— Cross—power
>
s / Method Pev kW/m3 Measurement example /' core loss.” sample C
10 / at Bm;from 5 to 50mT *£2% and frequency : 500kHz
o 1
/ | 250
0
0 200 400 600 200 2 }
frequency (kHz) -~ ‘ ’//
€ 150 —e— Digitizer Method
= Pcv kW/m3
= —8— Cross—power
. . 5 1Y Method Pcv kW/m3
CROSS-POWER method realizes the high- a
precision measurement. 50
CROSS-POWER method is adopted in IEC 62044-3. yz
0
0 5 10 15
Bm (mT)
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2.3 What is the measurement principle
of AC magnetic property?

Power amplifier  § L
Y I 1 (t) p c
~ Magnetic flux density

B0 =— 1 [ v, (t)at

2

O — V 2 (t)
_ Vs (1)
Core loss per volume Magnetic field strength
P, = [l v0d k=0 N0
Ac Lc Nz 0 L. L. R,
dB(t) Lc; Effective length of magnetic path
=1 'IC H (t) dt dt Ac; Effective cross-section area
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2.5 B-H/ Core loss measurement

B-H Analysis

Sample Parameters

Sample Name : [ SAMPLE

Le: WERYSE] (mm) Ve:[ 1714 [mmd) N1: 37

Ae:[ 204 [mm?] We:| 12 [g]  N2: | 37
Mode Select Cursor Values
Current  Ref. : 3
BH o .

® NN v

[ 500 JEROREY B

IWATSL 5Y-8218

Sample Parameters

[ 50 [ENEIREH

2010-03-04 08:51:04

Sample Name : | SAMPLE

Le: [ 83878 [mm] Ve:[ 171.1 [mmd] Ni: [ 37

Ae : XYY (mn?] We: 12 [[&]

Cursor Values

Mode Select
Current  Ref H:
B-H

N2 : 37

® I v

| [N (A /div

IWATSL SY-8218

2010-03-04 08:52:00

Excited Conditions
Function:  Frequency : 0.05 [kHz]

‘ Hm : 130 [A/m]
Tolerance : + 2 [%]

Measured Values

Bm - 1076.8 [nT)
Br 929.68 [nT]
Hm 129.10 [A/n]
him 0.2927 | [A]

He = 36912 [A/n]
Br/Bm: 0.863:

Ha 6637

Pe 1.3736E-03 W]
Pev 8.0279 [kW/m3]
Pem : [ 11447 W/kel
9 i 73.443 ldeg]
2ém : 4.3932E-06 (W]
Yam 0.1064 V]

ﬂ

I

Configurations

Average: 16 Pod Type: SY-851 Pwr Amp Gain : 10

Retry : 8 Pwr Amp : HSA4101-IW
Mov-Avg: 3  0SC-0UT: = 0.1

Excited Conditions

Function: Frequency : 0.05 [kHz]
‘ Hm - 130 [A/m]
Tolerance : + 2 [%]

Measured Values

Bm 1076.8 [mT]
Br 92068 [nTl
Hm  : 12910 [A/m)
hm < 0.2027 | (Al
He 36,912 | [A/m]
Br/Bm: 0.8634

Ha s 6637.2
Pe 1.3736E-03 (W]
Pev : 8.0279 [kW/m?]
Pem - 1.1447 | [W/kel
9 g 73.443 ldeg)

20m : 4.3932E-06 [Wh]
Vam 0.1064 (V]

Configurations
Average: 16 Pod Type : SY-951 Pwr Amp Gain : 10
Retry : 8 Pwr Amp : HSA4101-IW

Mov-Avg 1 3 0SC-OUT: = 0.1

Core Loss Feature
- Excitation condition
Change in Temperature

-Evaluation under a condition equal
to an actual use condition

PC40 20T Pcv [ sample |

[kw/m3]
1200

1000
800
600
400
200

—=— 100kHz 200mT _|
—— 200kHz 100mT
—a— 500kHz 50mT  —

\-\_\H/_/'

0 1 1 1
-30 20 70 120

temp.[°C]
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2.6 Constant Temperature Chamber Scanner System

PrOdUCtS to be ————_ Constant Temperature Chamber —> 48
. Control PC Scanner System
Shlp Temperature: -30 to +150°C
Samples: Max. 41pcs

B-H Analyzer
SY-8219

£10I-IZ~1MHZ

Power Amplifier
IE-1125A

350VA. 140V, 5.2A

o tables
SY-510:No. of samples Max. 20pcs
SY-511:No. of samples Max. 41pcs
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3 A knack for magnetic property measurement
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3.1 Direct current superposition changes
magnetlc property.

Il (t) Capacitor  N;: Number of

primary winding

A II I

Sine wave
oscillator (t)
The excitation R SY{931
frequency S DC current
generator

AW
Vs (1)

A
A\ 4
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3.2 Outline of DC bias tester

® is available with SY-8219 and future
B-H series.

@ Continuously-variable current value is available.

@ DC bias non-sine wave (chopper excitation) is also available.

@ DC bias current of Max.30[A] is supported.

@® Ripple current of Max.5[A] is supported.

@® Measurement frequency: Max.3MHz(sine wave )

@® Measurement frequency: Max.1MHz(Chopper excitation)

Main target is . . 5[Apﬂ
SMD power inductor ! : DC bias non-sine wave

Toroidal is

supported, of
cource !
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3.3 An measurement example of DC bias tester
on chip inductor measurement (Pulse excitation)

04

DCBias 4 B- 4H Curve (100kHz ,Pulse,Duty25%, 41,=0.5[A] )
AB[T]
3 -

AlL [A]

00

0:02—

i 0z 04 06 08 1
t [5ec]
00r e : “]4

40 0  1dc=2.6[A]

< idc=2.4[A]

Idc=2.2(A]

- idc=2.0[A]

- Ide=1.8[A] : : : :
idc=1.6[A) 1] 02 04 (i3] (i} 1
003 t [s=c] » 107

DC Bias Coreloss AP_(100kHz ,Pulse,Duty25%, A1 ,=0.5[A])

5.0E-03
4 5E-03 |

4 0E-03 |

25603 |
2.0E-03
4] 0.5 1 1.5 2 2.5 3

ls[A]
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3.4 The parameters that can be taken
from magnetic properties measurement

Me"agjire- B-Hmode Pcmode p mode
mode | Symbol | '¥PCA Meaning Symbol | 'VPCA Meaning Symbol | "3 Meaning
Bm | 1] &wmmgnebcﬁm Pov | Wim] | Colosspervome | Bm | [ | g E-.t"“’g“e“c T
B | M c‘}e?;‘;w“a' magneicfux | peyy | (Wikg] | Coreloss permass Vm | M | Max induced votage
Hm [Aim] | Max. magnetic field 8 [deg] | Phaseangle Hm [Aim] | Max. magnetic field
km [A] | Max exciting cument Ha - Relative permeability kkm [A] | Max.exciing curent
He | [Am] | Coerciveforce Bm m m‘@mﬂw‘ " — | Relative permeabiity
§ BrBm — | Rectangular ratio Vam V] | Max induced voltage L H | Inductance
E " — | Relatve permeability Br m mnngneﬁcfm R (0] | Resistance
g Pc W] | Coreloss Hm [Aim] | Max. magnetic field IZ] [Q] | Impedance
§ Pev Wim7 | Core loss per volume He [Am] | Coercive force Pc W] | Coreloss
g Pem | [Wikg] | Core loss permass Pc W] | Coreloss u - gﬂ FTE:‘)
- P
B [deg] | Phaseangle VA [VA] | Apparent power H (imaginary part)
20m Wh] | Total fiux inkage = = - He — | Impedance permeability
~ 1= ” = | = - 0 | [deg] | Phaseange
- - - - - o Q — | Quality coefficient
e = - = - - tand — | Loss coefficient
- — - - - - THD — | Total hamonic disfortion
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Future Events and Contact US

® Future Events
— APEC2017 Tampa, US
— Techno Frontier Tokyo Japan
— ISPSD Sapporo, Japan
— PCIM2017-Europe
— PCIM2017-Asia
— APEC2018

etc,

® Contact Us
IWATSU ELECTRIC CO., LTD.
Overseas Sales Sect. Sales Dept. No.2,
7-41, Kugayama 1-Chome, Suginami-ku, Tokyo, 168-8501 Japan
TEL : +81-3-5370-5483
FAX : +81-3-5370-5492
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