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ABSTRACT

This thesis presents the design and construction of the drive of the induction motor.
It is made up of AC/DC. converter, DC/AC inverter, and.microcontroller. For the AC/DC
converter, we use single-phase full- bridge rectifier, and capacitor filter/to rectify output
voltage. For the inverter, we use IC FSBSSCH60 because it is_easier and more convenient
to use because it contains IGBT and thedrive circuit for IGBT. In this IC, it has Bootstrap
and Protection circuit. The inverter-has the dead time forshort circuit protection and over-
current protection. For drive induction-metor;~it uses two techniques 6-step and SVM
(Space Vector Modulation) techniques. For the microcontroller, we use M16C/62A to

control the gate signal of the inverter to drive the electric motor.
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2.2 MIMNUVDINBIANDS KT I

How does induction motor rotate ?

Apply 3-phase

Voltage to stator

A
Rotating field

y.

Voltage and
current are
induced. in rotor

circuit

y

Torque'is
developed in
rotor winding

A

Motor rotates

d g ©
TTNYAVR BN IIH I

Stator Losses Reter Losses
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lsos: Loss 8 Load
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2.3.3 Three-Phase Induction Motor

Voltage Equations ﬁa%mawqaﬂﬁ U84 Induction motor Ad

v r O0]ji,
[ abc‘s] :[: s ][Taﬁcs}_*_p{ a‘bt.sji (1)
vabcr O rr 1 abcer )" aber

Taufi p:i
dt

(r. 0 0]

el Q—— ()

10 0 r]

(70 0]

1=|0 7040

NG A

Flux Linkage Equations Ao

;"abcs = Ls Lsr iabcs (4
)"abcr A (Lxr)T Lr iabcr )

Taeii
Lls + Lmv g l Lms ——I- Lms
: 2 2
1 1
Lv = —_Lms Lls + Lms ——Lms (5)
y 2" 2
- l Lms - l Lmr Ll.r + Lms
2 2.7 ]
Llr + Lmr - _1_ ‘mr _l Lmr
2 2
L = —l L L +L ——1— L 6)
r 2 ‘mr Ir mr 2 mr
- _1_ Lmr _l Lmr ‘Llr + Lmr
L 2 2 )




cos(6,)

2r
g - ==

cos(b, + 2—;5)

-

cos(d, + 235) cos(0, - 2771)

cos(6,) cos(0, + 2%)

cos(6, —-2575) cos(6,)

AN (1) Transform A2141J56199) 910 Rotor 1184 Stator

PNANMTI(11)

cos(9,)

sr T ms

27
(8. ——
cos(8, 3)

27 27
9 P uo¥ 9 —— 4

_'r

aber T N aber
——%

aber N aber

aber T abcr
N

cos(6, +12—37—T-) cos(6, ——231)

cos(6;) cos(d, + 2%)
cos(@,)
—-N —2
Lmr = - Lms
LNS -
r—N -2
L =L,
_Nr -
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unua (6) lu (14) Asiu

3 T
Llr + Lms ——1- Lms —_l— Lms
2 2
1 - 1
Lr =l T35 Lmr Llr + Lms -3 Lms (15)
2 2
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L 2 2 _
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N 2
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)"a s L L iﬂ CS
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'abcs P ‘ .'abcx + p 'abcs (1 8)
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2
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reference frame) iﬂﬂj‘fflﬁwﬂii 0, 21)

fqd().r =K. f (20)
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£ =K1, 1)

r-abcr
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3 3 3
1 1 1
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3 3 3
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R 2 2 i
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NNANNTN (27), (28)

quOs = rsiqd()s + w;"dqs + p;“quS (29)
qu()r = rriqziOr + (CO - a)r ))"dqr + p)"qur (30)
A A g a Y o
tye 4] o ﬂ’)'mﬁ?L‘ﬁﬂigll‘llﬂﬂuﬂuﬂ’l\‘l@\ﬂﬂ"]

A 3 a o
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mﬂfmmsﬁ (32), (33)
)"quS =K3L.\' (K:)—‘iqus +K I“' (Ks)qilqur (34)

$TT8r

;"Iqa'Or = Kr (I“Isr )T (Ks )*1 iqus + KrI"r (Ks )—] i'qa'Or (35)
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Taen

KL(EK) =l 0 L+L, 0 (36)

L +L, 0 0

Ir

KL, (XK,)" = 0 L +L, O (37)
0 0 L,
L, 0. 0
K L) (K)y =KL K)l=| 0 L,\0 (38)
00 .0
3
Lij=<L 39
M 2 ms ( )

(] v
NABNITN29),430), (33), (35) liaaalansaunisae i

Vos- = Hsdas ¥ Oy + DAy, (40)
Ve = Vg —co/lqs + pAy 41)
Vos = Tilos + Py (42)
v, =i +(@-0,), +p, (43)
Ve = 1y = (@~ 0,), + Phy, (44)

Vor = 1o, + Dho, (45)
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2‘q le gs +L (qu ¥ lqr) (46)
Ay =L+ L, Gy +iy) 47
)‘Os = LlsiOS (48)
Z’(; Llr qr + L}\/ (lqv + lqr) (49)
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2.4 Space Vector Modulation (SVM)
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2.5 msutlasifSgi
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U0+ wO+ul) =0 (55)
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srnuduan i Tamu xy loneil

u(t) = uy + ju, (57)
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t 4

AISRNANMST(56) tag (57) a3 anlasiinnein atb¢ il 2y el
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Uyl 3 0

-1
S a
2
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2 Ue
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deernsadeusiiy
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0 jm
2|y

3 [ob]

u(t)

wt Tl‘l:;
. R=30

vd

c
Qﬂﬁ 2.9 Voltage space vector and its components.in d,q

msuasnnuny x-y Tiitulinu.a- g 10 Taevmsnagilion x - y dananadae ot Tash o

funnusuFeyy
[ua] _|cos (wt) cos (Zzz‘ + wt) [ux]zlcos (wt) —sin (wt)] [ux] 6D
Ugl |sin (wt) sin (-72E + wt) | 'y] Isin (wt)  cos (wt) | LUy

NNEUNS (56) ssramsomlasnduldiiy
u,= Re (u) (62)

ST
ub=Re(uej(m) )
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u, = Re(ué /ATy

Tuszuw 3 wla wuvauga useiu i o u, u aansodouldidy
u, =V, sin(wi) (63)

=V sin(wt-27/3)

m

u, =V sin(wr+4n/3)

m
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[ S ¥
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2.5.1 nawmesligh (sv)
a a o o '
aaamMsadnTvesdunesnes aunsouaaslugduuuvesnuaugIuges g, g, . g; .4,
a A = day A a o ey
g, uaz 9 Taeh g=1 WoaIng1a139s uaz g,= 0 mammmﬂmws
m'aﬂ 4,4, 9, 4,402 g, ¢, + Jugifiaasedmudiu & Fartu g,=1-q,,4,=1-q, uag
¢,=1- ¢, Tavaanvesmsilladla adaduaaslugdii 2.10
a a < - a o
worsamsutasnn 3 slalddwiu 2 Wa awaumsi (58) uazworsanus s luih
1Y 1 a o L4 & g o o
Tume (V3 usamumla) Wuadedailfesdlseneuves a- . Fudunamesusadulni

7 o
iUV rms (root mean square) mmmuﬁm“lugﬂsmuﬂﬂﬂ%umm 9,95, 95

-1 -1
V — =G
La 2 q (65)
VLﬁ 2 V3 Vel /7
o 2 qsc

ﬁ' 1 ' o/
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3.2 MIevALVULAZANYARSIU8Y INVERTER

3.2.1 29939unedines 3 ma

fersvsindasiumde i nssuaasaidifuside i nszuaadu Tnogaases
frdaInverter s mthiduundetiemde hnszuaaduiild591n2995 Converter D10
THusvemesmivanii i lunsdundey lumshaueziu usedy Inthaszuaaswdan
ﬁmﬁuﬂamﬂu"Mﬁ'mszuﬁaﬁ'uﬁﬂ'nuﬁm’wq wetlouldfuvemesmiivni deluduves
yAM1E9U092997 Inverter  H9zifonidlod wof FsBsscHeo wuTuadadidaluaces

a ¢ S o q Yt ° o o ¢ A 0
ULIDIINDT m‘n1°1m1mmsﬂzﬂ’Jn‘lumsm"lﬂ“lmmmuquﬂ’numsanuamasmuﬂ'am

3.2.2 TwazPtiavesledives RSBS5CHG
] 1 v
swazPeaNdAYNsIND FSBSSCHE ia el
- 600V/3-30A
- Jlszansamnsgandods
y Ara
- anugiudefinge
- “dyanusunanien
- ah'libssgndldnildvaianaio i inSesSueime , nFesdiadn Giu it

v
AU
133

qu—r ol enw

(1) Vecy
{2COM
{33 Ny
gg'“m
{6} Vro

73 Crop
{8)Csc

(9} Ny
{10) Vecans
(11) Vpay ——

(&)

oy,
[ 23)Nw

AAANANAT

Hnmu Cese Temperature (%)
Ly — Detecling Point

1)

e
-
4

WL

12) Vs ‘ i
143) oy ; L [ esv
(16) gy ==

: 1
L - P Cenamic Substrete
(19) iy =3
(20) Ve T— o { ) o ::' ene

{14) Ve
(47) Ity ::‘ {28)w
gﬂﬁ 3.2 Description of Dummy Pins




28

Pin Pin
Number | Name Pin Description
1 VCC(L) Low-side Common Bias Voltage for IC and IGBTs Driving
2 COM Common Supply Ground
3 IN(UL) Signal Input for Low-side U Phase
4 IN(VL) | Signal Input for Low-side V Phase
5 IN(WL) | Signal Input for Low-side W Phase
6 VFO Fault Qutput
7 CFOD Capacitor for Fault Output Duration Time Selection
8 CsC Capacitor (Low-pass Filter) for Short-Current Detection Input
9 IN(UH) | Signal Input for High-side U Phase
10 VCC(UH) | High-side Bias Voltage for U Phase IC
11 VB(U) High-side Bias Voltage for U Phase IGBT Driving
12 VS(U) High-side Bias Voltage Ground for U Phase IGBT Driving
13 IN(VH) | Signal Input for High-side V Phase
14 VCC(VH) 1 High-side Bias Voltage for-V Phase IC
15 VB(V) High-side Bias Voltage for V Phase 1GBT Driving
16 VS(V) High-side Bias Voltage Ground for V Phase IGBT Driving
17 IN(WH). 4-Signal Input for High-side W Phase
18 VCC(WH) | “High-side Bias Voltage for W Phase IC
19 VB(W) High-side Bias Voltage for W Phase IGBT Driving
20 VS(W) High-side Bias Voltage Ground for W Phase IGBT Driving
21 NU Negative DC~Link Input for U Phase
22 NV Negative DC—-Link Input for V Phase
23 NW Negative DC—Link Input for W Phase
24 U Output for U Phase
25 \/ Output for V. Phase
26 \ Output for W Phase
27 P Positive DC-Link Input

P a ~ o
M1319N 3.1 uﬂﬂ~151ﬁﬁzlﬂﬂﬂﬂlathﬂ°]ﬂu6§ FSBS5CH6
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3.2.4.2 Function and Protection Circuit
£ 4
undeniedmivleFwesiife 15 v, nioowezeglusie 15 v, 10% uaznszun
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3.2.4.3 Under voltage Protection LVIC
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g‘ﬂﬁ 3.6 Timing Chart of Low-side Under —voltage Protection Function
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3.2.4.4 Shot-Circuit Protection
] o o a awv a4 [
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a o [4 ° [y 3
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Thnszuaunisae 1y §e31 Timing Diagram
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C6: BUWA “H” ; IGBT on UABYITEHN TN active VDI Faagjﬁ'ufu IGBT 31T/a239950¢ (OFF)
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3.2.4.5 Selecting Current Sensing Shunt Resistor
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3.2.4.6 Bootstrap Circuit
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3.3 M3a93951)52397a1 (Dead time)
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3.5 Space Vector Modulation (SVM)

Nann13ved SVM
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(Vo 81 V8 )dwm1sni 3.4
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351 ANOUMNAI YOIV, V, .V, U8z YU (anglea)
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a b ¢ vV, Y, V. Vs Vie Veu
0 0 0 0 0 0 0 0 0
1 0 0 2/3 -173 -173 1 0 -1
1 1 0 173 173 -2/3 0 1 -1
0 1 0 -1/3 273 -1/3 -1 1 0
0 1 1 -2/3 173 173 -1 0 1
0 0 1 -173 -1/3 2/3 0 -1 1
1 0 1 173 -2/3 173 1 -1 0
1 1 1 0 0 0 0 0 0

o ] a 4 @ s a Jd 1Y
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352 My luuAag sector (T0,T1,T2)
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4.1.2 #amsNAaeIN 1a21n2995152391981 (Dead Time)
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4.1.5 HaMINAaLINIAD1NI997 Inverter 3 1
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CHI=260V ~  CH2=10mV : i . i © Emsydiv
DC 100:1 ° DC 11 H : : : :
e, S e R : NORM:200kS/s.
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107 423 nszuamedmewiye (5 i, 1.0 aasld Hldnnnsdedayais 6-step
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51 4.2.5 useau i v dsununssua i, Tumsdsdyana 6-step
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@ a v o I'd
lumsTuouanTUNBINDS

48



as

51 4.2.7 usweuwd v, doudunsena T4, i Tumsdadynn 6-step

o o

v Ao o
U sV AUANTUIOIADS

@ [ a 3 o
4.3 NaMTIAMIIuNNYeInsznanldaInmMs oudananny 6-Step

2 e VBT B L T

Current Harmonic Emissions
Test: IEC 61000-3-2

- . - Equip: Class D: Power=150W
Line Freq: 50Hz

. : & : Har | Meas | Limit | Margin
# Itilllil?;lﬁ(u)l dbuA] ~dB

62:7:114.2% 51.4
Y101.4- 100.1: 7.7
95.9:103.5: 7.7

§8.1: 93.0: 4.8
45.3: 91.7: 46.4
90.1: 90.6: 0.5

86.3: 89.7: 3.4
47.6: - - =

CORXVNOUVIBRWN=OOOIOUIHWN =
N
<o
W

| S [ S G G G G G oy

[GFl  1.00A  10.0n

51l 43 uamnsiamens luinvesnszua Wi Idninmsfloudyaanuy 6-Step
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4.4 MINABBILASHNANIINARDIT IADININATA Space Vector Modulation

omnmamualaglusunss Excel
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4.4.2 anvlveansadu 1yl sine wave (V_ reference)
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4.5 MINABDILDLHANIINANBIN 1AININATA Space Vector Modulation 1A8N1S

T UANTUNBINDS

Fl Uig.s v —Z= Vca( line 'to line voltage ) ﬁvlg]’ 31 Space Vector Modulation
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317 452" ussdlidih v, ieudunssua il i 71497033 Space Vector Modulation
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.........

z'ﬂ‘ﬁ 454 useoelnidh vV, MouAvnszia 19 i 1199175 Space Vector Modulation
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4.6 Wam3iamanslutinveanszuah 1491035 Space Vector Modulation (SVM)

[EFE  500mA - 10.0n

= @ L4 a e el
3% 4.6 uansmsdaniens linvesnseuan 1A9In% Space Vector Modulation (SVM)

Current Harmonic Emissions
Test: IEC 61000—3—-2
Equip: Class D: Power=150W
Line Freq: SOHz2
Har | Meas | Limit | Margin
# |dBuA | dbuA| dB

1:112.0:

2: 69.2: - : -
3: 58.1:114.2: 56.0
4: 71.5: - = -
5: 71.5:109.1: 37.6
6: 41.7: - -
7. 68.7:103.5: 34.9
8. 65.1: - : -~
8. 43.7:. 97.5: 53.8
10: 62.3: - = -~
11: 36.5:..94.4: 57.9
2. 52,6 = : -
13:-54.3: 93.0: 38.6
14: 66.0: - . -~
15: 48.3: 91.7: 43.4
i6: 66.9: - . .~
17 59.9:.90.6: 30.8
18: S6.2: - —
19:-62.6 :-89.7: 27.1
20: 81.3: b B
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aduazIansal

91NNI5eBNLULASI Inverter Tngsenouday 2 691 fie dauveiConverter Feay 1§
2esBenssuaifunduuuuuiadinTeandoudansowssdu  uazludiuvesinverter 1319
Tofinof FSBSSCHE0TUA MWD IConverteruis IdponIL TSRO A a1 060 v, sy
198 Inverter Ausedu 310 V. ludauves Inverter 1419 leFiwes FSBS5CH60 Tlsfdme
wazazanlumsaeldon_dusiaeudenltsunsiiadrenssisy3anm (Dead Time) e
Hostumsdnaeesssnan IGBT. davufugadilufufeadufiognioluled wazl@adre
drysyral 90 IGBT Tﬂﬂﬁmumumﬁa%ﬁufuﬁoﬁtyt\pm 6step

Spaée/ Vector Madulation (SVM) Humaiiafildfussraumsvatsuniinilaitesnin
IRnonubivusiin uaslidanndilrdfosdaanaiSioe 9001133 6-Step Tnelideaud
wegaduns FalanuadwaaadinIs PWM i third-harmonic injection kiag 1¥ Harmonics
S BRuY 6-Step B IRLISEMIITMAGINTIITULY 6-Sep latdszane 15% 39l
fudludosoifiuasosnisesu U3IA9IANANIT AAND UV DIT YR IUUFIANITZY 1ITIEMST
Uszgndldandieias W dueauegieiudamunivount insivssnEnwgenias
1Y 6-Step rnsatlosiubiltifamseind Taohiswiluld tazannanisnaasszmivlé
MéyaaweshszualumsTusudnsuvame sata 14835 6-step. FURD Space Vector
Modulation (SVM):1at35 Space Vector Modulation (SVM) %:Wﬁmmmﬁaaﬂuﬂﬂéﬁﬁm

dryy 19 sine WINNIN 25+6-step
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SEMTCNDUCTOR®

FSBF10CH60BT
Smart Power Module

Features

UL Certifisd No. E222204{SPM27-J4 package!

B20V-104 3-ghase IGET inverter bridge inciuging conwol ICe
for gate driving and protection

Easy PC3 'ayout dus o built in bootsirap dcas

Chaded negative de-Lnk teminasforinyensmcurmmSersng
applications

Single-grounded pevi=g$Tpply due 1o Sutp NN

Isolavon rating 0f 2500 ms/min:

Applications

AC A00¥ ~ 25333 ihree=piidse invarier drive for smal JoWeT
acimglor drives

Home epplhantes #poicaions fike air congiitner and wast-
ing machine

June 2007

Motion-SPM™

General Description

It 5 an advancec motaon-smart power medu e (Motion-SPN™)
tat Fairchic has newly developec and designed to orovide
very compact ana high performance ac meicr drives mainly tar-
gefing low-power inverter-crven appicaton like ar condtioner
and washing mazninz. It comeires optimized circuit protection
ang. drive matched to low-loss 1GBTs. System reliebility is fur-
Wen.cnfanges oy the integrated under-voltags ‘ock-out and
shon-cirtimprctection. The high speed buik-in HYIC provides
goio-coupler- 3esNge-supp'y IGST gate driving capaiiity that
afftherTeduce the Owgzalysize of the inverer sysiem Cesign.
F3ch-phase curent of inveriancan be nenitored separately cue
ic-he oin1dES negat ve do SiNgls

Borttom View,

Figure 1.

2006 Fairch ¢-82m zerauzcrCompersiion

757 18CHE0ET RevC

wew fainchiidsemi cem

9INPOW 18MOd Lewg 1909HO0L48SH



Integrated Power Functions
+ GOIV-10A IGET Inverter for fhree-ghase DCIAC power conversion (Pisase refer to Figurs 3)

Integrated Drive, Protection and System Control Functions

+ For inverter high-side IGBTs: Gate diive circult, High votags ésolated high-speed leve: shifing
Control cireult under-volage (UY) protection
Notel avaiinbls bootetrap clrcuit example is given In Figutes 12 and 13.

* For inverter iowr-side IGETe: Gate drive circuit, Short circuit protection (SC)
Controi supply circult under-valtage {UV) protection

+ Fault signaling: Corresponding to U (Low-side supp'y) and SC fauls
+ Input interface: 3,315 CMOSALSTTL compstible, Schmilt ingger input

Pin Configuration

Top View
1337
, J,! B‘Em.mi. A
- Iea§ BeRu Y
2Ny
19.1 1 (28N
X N eaUcas Tempemtue (%)
g [.;J e N Detecting Pont
) eV
{15) Vo —
(18 Vg ==} L amw
{17) Npvay g
(1€) Veom
(19} Ve = _ - = =
{20) Ve " y, -—-—-—1_j TL l‘”"“"‘& Aenp

FSBF10CHEOET Rev.C

erer fairchildsemd com

SINPON 18MO0 4 LeWS 1909HO01L48S4
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Pin Descriptions

Pin Number | Pin Name Pin Description
1 Veor;  |Lowside Conwman Bias Vatage for IC and IGBTs Driving
2 COM | Cormmon Supply Ground
3 Ny | Signal input for Lowe-side U Phase
4 My, | Signal Input for Low-side V/ Phase
5 Ny Signal Input for Lavrside W Phase
§ Yro Faul Cutput
7 Coop Capacitor for Fault Output Duration Time Seteclion
8 Csc Capacitor (Low-pass Fiter) for Short-Current Detection Input
9 Nur, | Signal input for High-side U Phase
10 Vegan | High-side Common Bias Voitags for IC and 1GBTe Driving
1 Vg | High-side Bus Voltage for U Phase IGET Driving
12 Yy | Hioh-side Biss Voitage Ground for U Phase (68T Driving
13 Wer: | Sionalinput for High-side ¥ Phse
14 Veeps; | tigh-side Commaon Bias Voitage for ICand 13BTs Driving
15 Vary; High-side Bias Voftage for ¥ Phase IGBT Diiving
18 Ve, High-side Biss Voitage Ground for ¥ Phass IGET Driving
17 Bays | Signal input for Figh-side W Phase
18 Voo | | High-sida Commeon Bies Vottage for JC and 1GBTs Driving
13 Vaay - | High-side Biga Voltage for W Phase IGET Driving
28 Vg | High-side Bias \itage Ground for W Phase IGBT Driving
2 Wy Negative DC—Link Input for U Shase
2 Ny Nagative DC—Link tnpit for V Phase
23 My Negative DC-Link Input for W Phess
24 U Output for U Phese
25 v Qutput for ¥ Phase
2% W Cutput for ¥ Phase
] P Positive DC-Link Input

FSBF10CHEOET Rev. C

vrawtarchiidsemicom

8INPOIN J8M0g Vewsg 1 E809HI01488



Internal Eguivalent Circuit and InputiOutput Pins
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Sinpowy lamod uews 1 909HD0148Sd

Absolute Maximum Ratings (7,- 25°c, unics: Otherwire Spooifica)
inverter Part
Symbol Paramater Conditions Rating | Units
Yy | Supply Yotege Agpiiod batweon M- My, Ny, Pay 4£0 v
Voysie) | SUBRY Yoftage {Surger Agpied bztween P- Ny, Ny, My 580 v
Veas | Coliectonemitter Volinge 54 v
tlp  |EathioH Coliecor Lurent 1g=25'C 10 A
2] Each 1GBT Collector Current (Peak) Tp =25°C. Under ms Fulse Width n A
P; |Celector Discipaton Tg =25°C per One Chip 20 w
T.poeerchips; | Operating Junction Temperature {Notz 1) 40 ~ 50 *C
Now
1. 172 SN INGNOT LETPIELIR IR 3 11e POYEr SUPE IMBQTatd WITR IS $2) 58 75U URDI ok 12751
Contrcl Part
Symbol Paramater Conditions Rating | Units
Veo | Control SUppy vonage ADDIET LEWEEN Voo, Vg () - COM P ¥
Vs High-side Centrol Bias Applied betwesn Ve, - Ve, Ve - Voms. X v
oliage Vo - Vsiw)
Vi | Input Signal voltnge Aggled setween Iy Wiy Nayy, | 0397 v
Nty Mg s Ny - COM
Ve Fault Gutput Supply Yoltage Appiied between Veg - COM 0.3Vee+0.3 A
I | Fouk OutputCumsnt Sink Current &V, Bin 5 mA
Vg | CumentSensing nput votege Appied bztezen Csp - COM D3WeH03] ¥
Thonweriey. | (@miing hnedion Temperafira 4050 o
Bootstrap Diode Part
Symbul Paanister Conditivns Ruttsg | Units
Vrey | Maiarum Repefitve Reverse Viltage 4] v
I Terward Curent Tc =25 035 A
le= Faward Curent (Pesk) T =25°C, Under ms Fulse Width 2 A
T, . |OgermtingJinction Tompershurs @50 *C
Total System
Symbol Paramster Conditions Rating | Units
Vpaypaom | SETPrCiEction Supphy Voirege Link Voo = ¥gg = 135 ~ 185V, Ty = 450°C, 400 v
' (Short Cireur Proecion Canabityy Non-Tepeitive, tessthan 2ji8
Te Medule Case Operafior Tempersture 40702 7,2 150°C, SeeFigure 2 4 ~°25 °C
Tgrs | Storage Tomporaure 40~ *50 °Cc
Vie; | lsclation Vollage 60Hz, Sirusoidal, AC-1minue, Conneztion| 2508 Viarg
Pinato heat sink piate
Thermal Reslstance
Symbol Parameter Conditions Win. | Typ. [Max. | Units
Regesg | Junclion to Cass Thermal Inveter IGBT part {ser 16 module) | - - 62 | CW
I Invater PAM part (o VA machiel | - | - | G5 | ‘W
tiols
2. Sy the NESRIBMAN, polt of CIReEMpEaLrall). (iRass 6 B FIGIR2.
5 v farchiidsemi.com

FSEF10CHEIRT Rev.©



Electrical Characteristics (T, = 25:¢, Unless Otherwise Spedfied)

3. Ly 300 S ISR 0P
O B e o st e

Inveriar Part
Symbol Parameter Conditions Min. | Typ. (Max. | Units
Ve  |ColechrEmiter Ssturaton |Vog =¥ =18¢  [lg=108, T)=25C - - | 22 ¥
Yollage V=5
Ve FAL Fonasrd Votage Yy =l =08, =l - - | 28 ¥
HS | 1y |Swichng Timss Wiy = 200V, Ve = Ve = 18V - loms] . w
Yoox 13: 3‘?&-}5‘4’, nducte Load i Bl L
torr Note 3) - | D58 - 45
toorn - | DS 1
t, - |08 - 1
LS| b Van = 300%, Vo = Vpg = 1SV - D 18
forow, e Y i e
il (Hote 3) - | DER w
feorn S n1s - s
t - |08 us
kegs Colectr-Enittar Wpg = Vigs - 3 ] mi
Leakags.Current
NO:

fre 5 1% Bl ¥R K. i ¥ kmgn, 39 e ARG TS 1T et iar D e cale S oond ot il

FSBF10CHEOBT Rev. C

Control Part
Symbol Parameter Conditions M. | lyp. | Max, | Units
Ippsy | QuiSsCEN Vop SUPDY Ve = 159 Vegq - COM : - 2 m
| Current N, v wuy = 0V
leceq Vo =15% Veginy - COM " S =
Wt v, e =
lazg © | Quitsusit Vg Suply Ve = 15% Vo) - ey Ve Ve | - - 200 | pa
Cureent N aen =0 [Vainy - Ve
Vpgn | Faut Ouput Voitage Vg =TV, Yz Clreuit 4.TkQ10 57 PUlup 45 | . f Y
Vi, Vgt =V, Viap Cliouit 4.7k0t0 5 Pullup . - 8| v
Yscren, [ Short Cirat Trp Level Ve = 154 (Note 4) 045 g5 ) 055 Y
TSD  [Ove-mpriniue poles- | Tageslue #LVIC . 168 - Y
bon
4TSD | Overtemperatre . protec- | Terperatire &t LVIC 2 5 . ¢
0N NyHENES
Weop | Supply Cirestt Under- Detostion Lovel 07 | 10 | 130 | v
W | oegeProfecton Resat Lavel 12 | 178 | 134 |
Weso | Defection Level THIEKERERE
Wesn | Reset Level 05 | M5 | 125 | v
tg | Faut-out Puse Widh Crop = 33nF ok 5 1 1£] - | m
‘fmzorgg ON Thresheld Voltage Applied between ‘N{um, [Nm-”, Nm,-(;' "\(m_:, 23 - - ki
gorry | OFF ThesiwilVolage | ores Mooy - COM . - e [ v
Now:
4, Sat-mst Curmand potseton & faramanng only  the OA-ideS
5, Tha taufl-0ed pulse AT Yo, CEPETRS O e CIPICIRITE VAHE 3 Cppy 20001ING b 12 POISWNI APPIOXITANe EU37DN ° Crgo= 182 X 1052l
(] e farchidseml com

SINPO J8MOH Lewg | SOSHODLIHS
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1.4

Switching Loss {Typical)

SMTCHINGLOSS{ON)WS. COLLECTOR CURRENT

[~ 4

o =
Zgy. A
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FelEpe N B
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2 F L
5: 7 | .-
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R D
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¢ t 2 3 ¢ 8§06 . B §
COUECTCR CUSRENT, 1 JAPERES]

% 4

Veg e I A Voo
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—
Yy Vi
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fon tosr
t5€°" t'::e:n
Vion 6% SOM I 12% Vg Viors 1554 Vg B8 1,
{ajturn-on {b) turn off

Figire 4. Switching Time Dafinition
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V.o

T x

Ehe

e = -
—T;

o X “‘/

g " 17

| 4/ -

w £

g T

f .4‘/ /“’/

o % 7 =

£ -

R I B

[2)

Figure 5. Switching Lose Characteristice
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Bootstrap Diode Fant
Symbol Paiamneter Cuonditivns Min. | Typ. | Max. | Units
Y Fanward Votaga =818, Tp =250 3 - v
te Revese Recowery Tme le=8.14 To=25°C 8L - ns
Built in Bootstrap Diade V,-J, Characteristic
114
n_h
) /
= [
7 i
" ]
>
T z
~* 4 e
2 vk
/'
u /
8
b {2
] 203 & 5 8.7 6.9 WM 2B %
V14
Nots;
6. BUIC EIENE) dote iROLees arun 162 reskiante harsteristi
Figure 6. Built in Bootstrap Digde Characteristics
Recommended Operating Conditions
Value
Symbal Parameter Conditions Units
Min | Typ| Mex
Y | Supgly Vollage Apphed between P - Ny, Ny, iy - 3000 | 400 ¥
Ve |Contral Supply Yoltage Anpiied between Vo Yooy COM 135 [095 f #85 | v
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Mechanical Cheracteristics and Ratings
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Detailed Package Outline Drawings
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TRADEMARKS
The following are registered and unregistered trademarks end sendee marks Farchid Samicondictor ouns or fs authorized to use and is not
inended to be an exhaustive st of all such frademarks.

ACES® Green FPS™ g-Series™ POWEREDGE” SuperSOT™8
Bulld it Now™ ETo™ Posier.SFM™ SyncFET™
CorePLUS™ o™ PoverTrench® The Povisr Franchise®
CROSSVOLT™ InteliMAX™ Programmable Active Droop™

c1L™ {SOPLANART OFET* TinyBoost™
Current Tranater Logic™ MegaBuck™ as™ TinyBuek™
EcoSPARK® MICROCOUPLER™ QT Oplosiectionics™ TinyLogic®
FACT Quist Series™ MicroFET™ Quist Series™ TINYOPTO™
Facr MicroPat™ RapilConfigure™ TigPoser®
Fast. Mofion-SPH™ SMART START™ TingPWing™
FastvCore' OPTOLOGIC® SPMP Tinyire™
FPS™ CPTOPLANAR® STEALTH™ uSerDss™
FRFET® PDP.SPH™ SupsrFET™ UHC?
Global Power Resource™ Power220® SupzrSOT™2 UniFET™
Green FPS™ Powerd7® SUPerSOT™6 Ve
DISCLAIMER

FAIRCHLD SEMICONDUCTOR RESERYES THE RIGHT TC MAKE CHANGES WITHOLT FURTHER NOTICE TO ANY PRODUCTS
HEREIN TO PAPROVE RELIABILITY, FUNCTION, CR DESIGHN. FAIRCHILO DDES HOT ASSUME ANY LUASILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PROBUCT CR CIRCUIT DESCRIBED HEREIN, NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS
PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILDS
WORRDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREWN, WHICH COVERS THESE PRODUCTS.,

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL CCMPONEMTS INLIFE SUPPORT DEACES OR
SYSTENS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTCOR CORPORATION.

As used heref

1. Life suppont devices or systems are devices or systems Acrmcdmpmenthanywmmnofamewpmm
which, {a) are intended for surgica! implant info the body or device, or system whose fallure to perform can
ib) support or susiain life, and (¢} whase felwe fo perform reasonmyexpemdtoeammmofm!lfemmpon
when properly used in accordance with instructions for use device or system, or to affect its safety or effectivensss.
provided in_the labeling, cen be reasonably. expected fo
result in a significant injtry of the user.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet ldentification | Product Status Definition

Advancs Information Formathve or [n Desfgn | This datashest containg the design speciications for product
development Specificafions may changs in any manner vithout notice.

Pretiminery First Production This datasheet contains prelininary data; supplementary data vifl be
publiched at a lgter date. Falrchid Semiconductor reserves the right to
make changes at any time without notice to Improve design.

Mo Identification Needed | Fufl Production This datasheet contains final specifications. Fairchild Sendconductor
resenes the right to make changes at any Eme without nolice {p mprove

Obsolete Net In Proguction This datasheet contains specifications on a product that has been
discontinued by Fairchild Semiconduttor. The datasheet is printed for
reference information only.
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T1sunsu SVM

/* FILE :InductionMotor.c */

/* DATE :Wed, Feb 06, 2008 */

/* DESCRIPTION :main program file. */
/* CPUGROUP :62A(ROM128K) */
/* */

/* This file is generated by Renesas Project Generator (Ver.4.5).  */

/* */

[k Ko oo ook SRR SRR ook K K K K KR RO B o ok kKoK kS ok Kk K
#include "InductionMotor.h"

void initial(void);

void tb2_int(void);

#pragma INTERRUPT/B tb2 int

#pragma rom tb[400][3]

const int tb[400][3]=

{

{ 7 , 108 | 692} .
{ 1 , 100 , , 686 .} 4
{ 1 1 96 . 678, } ;
{ 1 s 88 i 674 ..} 5
{ 1 > 84 , 666 -} ,
{ 1 , 76 4 660, —} ,
{ 1 , 72 ; 652—==} -
{ 1 , 68 , 644  } )
{ 1 , 64 , 636 } ,
{ 1 , 56 , 630 } ,
{ 1 , 52 , 622 } ,
{ 1 , 48 , 614  } ,
{ 1 , 44 , 606 } ,
{ 1 , 40 , 598  } ,
{ 1 ) 36 , 588  } ,
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{ 6
b
int 1;
void main(void)
{
initial();
}
void initial(void)

{

pd7
pd8
invc0
mvcl
dtt
ictb2
1db0
1dbl
talmr
ta2mr
tadmr
trgsr
asm("
tb2ic
tb2mr

asm("

tb2
tad
tal

ta2

100

0x00;

, 686

0x83;
0xe0;

/* Set p71. - p76 input ports */
/%-Set-p80, p81 input ports */
/¥ Triangular */
/* Triangular */
/*Deadtime 2 us*/
/* Interrupt occurence frequency */

/* Pettern */

/* One-shot timer mode, count source 1 */
/* One-shot timer mode, count source f1 */

/*'One-shot timer mode, count source f1 */

/* Timer mode, count source f1 */

/* fsw =20 kHz */
/* U phase */
/* V phase */
/* W phase */
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tabsr = 0x96; /* Count start flag */

void tb2_int(void)

{
idb0 = 0x2a; /* Pettern */
idbl = 0x15;
i+t

b

if(G >= 400)

}
else if{tb[i}{0] == 3)
{
tad = 0;
tal = tolil[1];
ta2 = tb[i]{1] + toli][2];
}

else if(tb[i][0] == 4)

enansiimendsiianulidmivmslnuitensinuwiniu Teygalmilulguselemisiunisa
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tad = 0;
tal = tb[il[1] + tbli][2];
ta2 = tbli][1];

}

else if(tb[i][0] == 5)

{
tad = tb[i][1] + tb[i][2];
tal = 0;

tad = 0;
tal = tbli][1];
ta2 = tb[i][1];
}
}

dy 3 dl 2 o U ¥ dl = } 5 1 Y o ¥ 6 v ¥
wnanstluenansnanulidmsunisidnuienisnwintu ldeyaslmiluldusslowisunisen
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