@ o [
fnﬁﬁif]ﬁ]i]Uﬂﬁgllﬁﬂl@quﬂlﬁﬂijﬂﬂi%ﬁiymu'lmﬂigllﬁ

A Jdo o o a
maﬁiu@aﬁam%ﬂmﬁﬂﬁmﬁﬂzgammm

a % ~
I YUNNT L‘ﬁﬁﬂﬂ]uﬂﬁggi

‘imﬁwuﬁ?ﬂudmwfiwmmiﬁﬂymmwﬁﬂqmﬂ?ﬂu@ﬁmmmmamumﬁmcﬁ@
awnImnssu i aadndaanssu i
AUZIRINTTUANAAT  PNINTAINMIANGSE

Umsdne 2547
ISBN 974-17-6046-9

4
a“llﬁﬂﬁﬂ]ﬂﬂﬂWWﬁﬂﬂiﬂiﬂJﬁWﬁﬂmaﬂ



MOTOR CURRENT DETECTION USING CURRENT SIGNALS OF
APPLICATION SPECIFIC INTELLIGENT POWER MODULES

Mr. Shinapat Rhienprayoon

A Thesis Submitted.in Partial Fulfillment.of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Chulalongkorn University
Academic year 2004
ISBN 974-17-6046-9



fndaanetinug nisasIadUnsziarednawmasing i &ty nunszuareslugaging
NNAYEARTHLIANIZINY

e w1e Fusing wireyilazys

AN Aranasalviln

pransdiLfinm 81413¢] Ag.aNYT] WageANsd T

ADIAAINIINATARS AiasnsniundIneat au® iuanadwuseriuiiiudou

UiNBINIIANHIFNUANGATLIE A TN TR

.................................................. ALAPDUTAAINTINARRS

(ANARINAN9E A9.5LTN ANIDLEAT)

ADIENTTHNITAALINENUNIS

................................................... 19811N798NT
(389FAAM31313E] AT.ENEUN NANR)
................................................... 812198151
(871213¢] M7 410 UAIIAATE)
................................................... N394N"9



a o d

Tuing wisenylszys : nismsadunszuaresnamasinylddtynyinssuaresingasind
NNAIBARTLLLANIZINU (MOTOR CURRENT DETECTION USING CURRENT SIGNALS OF
APPLICATION SPECIFIC INTELLIGENT POWER MODULES) a. AU : @1a13el s

anysod wagaeAaNTel, 77 wtlh.  ISBN 974-17-6046-9.

o o a

TupagIndnIa9daasziannza1y (Application Specific Intelligent Power Modules
ASIPM) gniaunauialdiudunefinasauialan (100W — 2.2 kw) ASIPM ulugagdadnnds
WUALAN NHNATATATUNIUA dautleariuponiangas wazaasdutiradndansenianagnielu
i Wisendnginsniizassassatidisuasdiuadndniasasle

o | o‘d‘d o [ % o L dl o

wangaadunszianiely ASIPM  luginsaindaoandrdnyinaasivinfineadunay
flaudayasasnszuainaldlunisnaupuiizaosiu Ml ldawdunazdessinfsangmaduy
nezuanauen atnelafinId AMANTRANIAIRTUNITUATEY ASIPM uAazufaAIIInANdALaL
WATANEILLIBINATATIRALNTTIANNE LNAdR A lun1anIadunsziara 3 iaesdunasines
¥ o dl a a o dl o 1= o 1 o Y o dl
wian o fiu - fywnFeslszdnsninnisnsaadunszuandelinnefinas liAnauaniui
AZFRIIATITIAUANTTANITAIIATUNTZUATEI ASIPM  uazeanmudanasiulunisAtuamm
ANsziaaTNaNaasBunafmadiie liideyansziuanlaain ASIPM dronugnsedindiaasiunig

M Fnsadunszuanisuensensasuan asasiudsslamiluni simundunasine fgnanunsss
pia

AT AAangsd N AVIHBTATRB ..o

A111317  2AINTIN TN ANNATARNAVTENUTNE . oo
Tnn3Anmn 2547



# # 4570292021 : MAJOR POWER ELECTRONICS
KEY WORD: CURRENT DETECTION / INTELLIGENT POWER MODULES

SHINAPAT  RHIENPRAYOON : MOTOR CURRENT DETECTION USING
APPLICATION SPECIFIC INTELLIGENT POWER MODULES. THESIS ADVISOR :
SOMBOON SANGWONGWANICH, Ph.D., 77 pp. ISBN 974-17-6046 -9.

Application Specific Intelligent Power Modules (ASIPM) were developed for low-
power inverter applications (100 W — 2.2 kW). ASIPMs consist of compact power modules
integrated with internal current sensors, protection units and internal gate drives, resulting in
smaller area for installation and lower cost.

Important parts of ASIPMs used in motor control are internal current sensing circuits.
They detect and transfer the current data to the controller for control or protection and thus
eliminate the need of external current sensors. However, current detection characteristics of
each version of ASIPMs are not well investigated and their circuit structures cause some
problems in retrieving process of the 3 phase currents. Therefore, the aims of this thesis are,
to analyze the current detection characteristics and develop some algorithms to retrieve the

real 3 phase currents from ASIPMs current signals.
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Abstract

This article analyses current detection characteristics of the
application specific intelligent power modules, and presents a new
algorithm to retrieve the motor currents from the sensed current. The
new algorithm helps to improve the utilization of the power modules in
more complex applications. The simulation results confirm the

feasibility of the proposed algorithm.
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Abstract

Application Specific Intelligent Power Modules (ASIPM)
are power modules which integrate current sensors inside. They create
opportunities to eliminate external current sensors, which in turn allows
of lower prices and smaller size of implementation. However, the
integrated current sensors do not offer the exact phase current data, and
some versions of ASIPM have only one current sensors to detect the
total current flowing through the three active switches. An algorithm to
retrieve the phase current information from the current signal of ASIPM
is therefore needed. This article analyzes the relationship between the
detected current and the real phase currents, and presents a new
algorithm to rebuild the motor current from the sensor current signals of
ASIPM together with some solutions to implementation problems.
Experimental results are given to confirm the feasibility of the proposed
algorithms.

Keywords : Current Detection, Intelligent Power Modules
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