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Development of a Current Measuring System Capable of being Embedded in an Intelligent Power Module

Shoji Tabata*, Satoru Takahara, Kazunori Hasegawa, Ichiro Omura (Kyushu Institute of Technology)

This paper proposes a current measuring system using a tiny sensor based on a rogowski coil and an analog circuit.

The sensor picks up a switching current and the analogue circuit converts it to an out put signal following the output

current of a converter. The system can detect not only ripple component but also dc component of the output current,

although the rogowski-coil-based current sensor is employed. The system will be emvedded in an intelligent power

module.

X¥—U—R: AT VTV bRU—FY2—/b, IGBT, &fizHll, PCBrIAXA¥—a A1 /L

(Intelligent power module, IGBT, Current measuring, PCB rogowski coil)

1. [ZL®»IC

IGBT (Insulated-Gate Bipolar Transistor) %A &4

BN —HEERT N A A, BRI E B HESCHA R RV
F—REFTINF —HBEX A DX —T A AL LTHE
ERERLTWD, ZHUTPEW, FEMER L &K= 2 M
EREEE - TWND, T, ZAOHIECHEH#EDOFEL LT
CT (Current Transformer) CH—/VHE T2 EDERE
HEHWZHERBREDEH ST, ol
AZXPKREL, BiIMTHL 72 EOMERH D, —FHT, /X
T —F XA RN — K BT A TR & AREREE % (L AR 2
FEVa— bl TV V2 PR —FE T 2 — )b
(IPM) BREAESNTNDD, F72, IPM ([Zr 3 X% —
A A OB TR R 2 AN D MRS e ST
2@ (X15H),

Drive, Protection

Control cireuit, ete..

Signal inpat

terminel

Mounting l

prrts

Chups of l Bonding wire Us

semiconductor Junction

X1 & ENE LI IPM OA A=Y
Fig. 1. Structure of IPM with a current sensor
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Fig. 2. Proposed system application to an inverter
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Table.1.Parameters of experimental circuit

Power supply Fd 30V
Capacitance & 1000 pF
Inductance L 825 pH
Capacitance C 1000 pF
Resistance R 2.5 Q
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Table.2. Specification of PCB sensor

Inner diameter 10.8 mm
Outer diameter 12.8 mm
Thickness 0.6 mm
Mutual inductance
(wire and PCB-coil) 1.289 nH
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Table.3. Parameter of the incomplete integrate circuit

Resistance Rs 33 Q

Resistance FRr 33 kQ
Capacitance a 100 pF
Time Constant CiRy 330 ns

PCB & HZh B ARERE S EIKIZ AT S LD EFIE.
HWETLERE |« B P EEROMEA L F I X A%
M T35 (1) REY (4) RoLrbbband,

di
Vip = _ME .......................... (4)
ZOEEPREEROBKIC L > THOINDIN, Z0k
. BUINLOREEFEEEK TH DO O Ry
DEEEEM L TEZ D ERHEIBOHINZLLFOX (5)
TRIND,

E o T, BSEKIC & 0155 - B E 2 B eI A
LEEOFIEIT (6) XTREND,

ERIZBNT,  (OROFIFIIRC =256 ThH o,
8 It — 7 MitiEIK %, £ 3 ICEHTFOEHERT, 2
DOEFE T, ANMEFBEOE—sEETarF ¥, &
FEL, EXONTEMOMEE XA A — FTHITHZ &
D =V EA R LTS, DIESHEERE FVRIC X
DEBEOE—7EE Y BERWVERBRE SIS 2D, VDb
Sy hF—RU7 XA F—F (SBD) #fH L7,

Integration a
circuit SBED W peak
N = . i
1
MOSFET

Heaset pulae
Cp 0 . E E
Ra I 3 I_ “~ maki ng eireunnt

Reset Pulse

FEEd
X8 v'—7 filifkHiEIE
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K4 E—7 BHREE OB T

Table.4. Peak tracking circuit elements
Resistance FRa 11 MQ
Capacitance G 1 nF
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