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ABSTRACT

This thesis proposes a 3 phase induction motor drive using space vector
pulse width modulation (SV PWM) voltage source inverter. The switch control of
MOTFET can divide into 8 states and 6 sectors that can control the speed of
motor including constant torque in low frequency up to base frequency range
by controlling W/ for constant flux resulting in constant torque as well. The
equipment for generating PWM signal is a microcontroller DSPIC 30F4011 that
controls the whole system including protection circuit and display unit. A switching

power supply provides all electronic equipment for electronic source.
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. Author . stater

: Company : KMITL

. Filename : Main Program.s

. Date : 08/09/2006

: Frequency 0 4.00 MHz at PLL 16x
:*******************1******$***************K********%****************
. Other Files Required : p30F4011.gld, p30f4011.inc

. Tools Used:MPLAB GL 0 7.40

: Compiler : 1.30

: Assembler 2 1.30

. Linker 1 1.30

: Devices Supported by this file : dsPIC 30F401 1
:*******************$**$***$***$********$***$******$*$$***$**$*****$*
: Additional Notes CPWM_ VI

EE L EEE RIS ISR ELELESEE S EEEEEL LS LI EEEE LR

equ  30F4011, 1
.nclude "p30f401 1.inc"

:Configuration bits:

config  FOSC.CSW_FSCM_OFF & XT PLL]6 :Tum off clock switching and
fail-safe clock monitoring and
use the External

: :Clock as the system clock

config FWDT, WDT_OFF ;Turn off Watchdog Timer

conftig  FBORPOR, PBOR ON & BORV_27 & PWRT_16 & MCLR_DIS
.Set Brown-out Reset voltage and
and set Power-up Timer to
16msecs

config FGS, CODE_PROT_OFF :Set Code Protection Off for the
General Segment

global _wreg_mit ;Provide global scope to_wreg_
init routineln order to call this
routine from a
:C file. place "wreg_init" in an
"extern" declaration in the C file.

.global  reset :The label for the first line of
code.
global  Tlinterrupt :DeclareTimer | ISR name global

equ  G_XOR#0x8000
equ G _AND#OxT7FFF
egu Count sineWi2



.bss

.bss

PHASE_A.4
PHASE B.4
PHASE_C .4
ENDTB_A.4
ENDTB B.4
ENDTB_C.4
STARTTBL .4
PRESCALE 4
DELAY L4

PHASE_A
PHASE B
PHASE C
ENDTB A
ENDTB B
ENDTB_C
STARTTBL
PRESCALE
DELAYI

:Code Section in Program Memory
text :Start of Code section
_reset: MOV # SP init, W15 sInitalize the Stack Pointer
MOV #_ SPLIM init, WO ;Initialize the Stack Pointer Limit
Register

MOV W{. SPLIM

NOP :Add NOP 1o follow SPLIM
initialization
CLR WO JInitialization of W registers

REPEAT  #12
MOV WO.[++W14]
CLR Wi4

SRR K R R ROk < serT MOTe uSeT code heres>% %%tk dod st ok dokok o sk ek ok ok o 4%

STARTO: CALL Init PORT . Imtialize the 1O ports
CALL Init._ TMR_INT ; Initialize the I/O ports
CALL SINETABLE



LOOPW:

LOOPI:

LOOP2:

LOOP22:

__ Tlinterrupt:

<<insert user

CALL Init PWM
CALL Inii_ADCI

BSET LATF.#RF(
CALL SW_DELAY
BTSS PORTD.#RDI
BSET LATF.4RF6
CALL SW _DELAY
BTSC PORTD.#RD0
GOTO LOOPO

BCLR LATF#RF0
BSET PTCON#PTEN
BSET ADCSSL.#CSSLO
BCLR ADCON!#DONE
BTSS ADCONI.#DONE
GOTO LOOP]

MOV ADCBUF0.W0
MOV #4,W2

MUL.UU WOW2 W10

MOV #4163, W0
SUB WOWI0.WI10
MOV _ WI10,PRI

CLR  TMRI

CLR  PTMR

BSET TICON#TON
BSET PTCON#PTEN
BSET LATF.#RFI
CLR  DELAYI

BTSC PORTD#RDI

GOTO LOOP2

BTSS PORTD#RDI
GOTO LOOP2

MOV #20,W1

MOV DELAYT,WQ
INC  WO,WO0

MOV WO,DELAY ]
CPSGT WO0O.W1
GOTO LOOP22
BCLR PTCONAPTEN
BCLR TICON.#TON
BCLR LATF#RF!
BCLR LATF.#RFa
GOTO STARTO

BCLR IFSO.#TIIF
code here>>

CPO WIi2

BRA Z,INTI TABLE
BRA SEND DUTY

DONE

. Load the Period register

: Frequency sinewave

. Start Timer] with prescaler

;3ugilsens Interrup 910 timer

:Clear the Timer1 Interrupt flag
s WIl=07?

:1f Yes jump to INTI TABLE
; i No jump to SEND DUTY



INTI_TABLE:
SEND_DUTY
LOOP3:

EXITO:

EXITI:

EXIT2:
LOOP4:

CALL SINETABLE
: BCLR ADCONI#DONE
BTSS ADCONI #DONE
GOTO LOOP3
MOV ADCBUFO.W(G
MOV #37.W2
MUL.UU WO.W2Z W10

MOV WI0.PRESCALE
MOV PHASE AWI3
TBLRDL [WI13++]. W0
MOV WI3.PHASE A
CALL MULPRE

MOV WO.PDCI

MOV PHASE B.WI3
TBLRDL [WI3++] W0
MOV WI13.PHASE B
CALL MULPRE

MOV WO.PDC2

MOV PHASE C.W13
TBLRDL [W13++], W0
MOV WI3 PHASE C
CALL MULPRE

MOV WO,PDC3

INC  WI2W|2

MOV ENDTB C.W0
CPSEQ W12 W0

BRA  EXITO

MOV STARTTBL,W0

MOV WO,PHASE_C
MOV ENDTB_B.W0
CPSEQ W12.W0
BRA EXIT]

MOV STARTTBL.WO
MOV WO.PHASE B
MOV ENDTB_A.W0
CPSEQ W12.W0
BRA EXIT2

CLR WI2

BCLR ADCONI|#DONE
BTSS ADCONI#DONE
GOTO LOOP4

:DONE

SlfAmnavas PDC hualy W10

: AMPLIUDE SINEWAVE

: AMPLIUDE SINEWAVE

: AMPLIUDE SINEWAVE
A5 8UMIAINWATUNIS AP US WML

w9901 sinetable
Jdamle C vzganian Ao 33

A g :: P w4 &
e S mnfennus a1
AU

3} r=% = @ U [ 1 1
Gl SnRsunAIRNInNY 4aAIIM

= @ = © !
BIDIPATANIT 1 ABLNTIATH LA
dmdwrsvaara C vl

o ’ o ;‘o ' = 1
Amiuaa1voei s o ae C dlua

BUAUA131

DONE



MOV ADCBUFO.W0
MOV #4 W2
MUL.UU WOW2 WL
MOV #4163, W0
SUB WO WILWI0
MOV WI0.PRI . Frequency sinewave
GOTO EXIT
MULPRE: MOV PRESCALE,WI0
MUL.UU WI10,W0,W2
MUL.SU W3#2. W0

RETURN
EXIT: RETFIE Return from Interrupt Service
routine
.end :End of program code in this file

equ  30F4011, 1
.nclude "p3044011.inc"

:Subroutine:Init PORTS

.‘global Init PORT

init PORT: CLR LATD s clear LATD
MOV #0xFFFF. W0 s set1s INPUT
MOV WO, TRISD
CLR LATF ;clear LATF
MOV #0xFF00. W0 ; set is outputs
MOV WO, TRISF
RETURN

global Init. TMR_INT

init TMR INT: CLR TICON ; Stops the Timer! and reset
CLR TMRI ; Clear contents of the timer
BSET PCO#TIIPG : Setup Timer1 interrupt for
BCLR [PCO#T1IPI . desired priority level
BCLR PCOAETIIP2 ; (this example assigns level 1)
BCLR IFSO#TIIF ; Clear the Timer] interrupt status
BSET I1ECO#TIIE : Enable Timer] interrupts
RETURN

Subrotuinte to PWM

global SINETABLE

SINETABLE: MOV #tblpage(SinTable),W13
MOV WI3 TBLPAG
MOV #tbloffset{SinTable), W13



MOV #0,W12 .
MOV WI3STARTTBL AT ud UG A 1ML
MOV WI3PHASE A
MOV WI3 PHASE B
MOV WI3 PHASE C
BTSC PORTF#RF6G
GOTO REVERST
GOTO FORWARD
FORWARD: MOV PHASE B.W0
ADD #240,W0
MOV WOPHASE B vt B ) 120 pam
MOV PHASE_C.W0
ADD #4880, W(
MOV WO.PHASE C e C Tyl 240 paen
MOV #360.W(0
MOV WO ENDTB A
MOV #240.W0

MOV WOENDTB B .80 66 71:Ma B 95q4an1319
MOV #120.W0
MOV WO.ENDTB C 80 33 Ane C azaeensne
GOTO END]

REVERST: MOV PHASE B.W(
ADD #480,W0
MOV WO,PHASE B vk B hl 120 ausn
MOV PHASE C.W0
ADD  #240,W0
MOV WO,PHASE C Sl C 11l 240 pam
MOV #360,W0
MOV WO.ENDTB A
MOV #120,W0
MOV WO,ENDTB B B0 66 A1 B azgeatsi
MOV #240, W0
MOV WO.ENDTB C B33 arade C azgansn
GOTO ENDI

ENDI: RETURN

SinTable:

word 1600.1647.1694,1741.1788.1835.1882.1929.1976,2023
word 2070,2116,2163,2209,2255.2301.2347.2393.2439 2484
word 2529.2575.2619,2664,2709.2753,2797.2841,2884,2927
word 2955,2967,2979,2991,3002.3013.3024,3035.3045,3054
word 3064.3073,3081,3090,3098.3105.3112.3119.3125,3131
word 3137.3142,3146,3151,3154,3158,3160.3163.3165.3166
word 3167,3168,3168,3167.3166.3165,3163,3160,3157,3154
word 3150,3145,3140.3134,3128.3121,3114,3106,3098,3089
.word 3080,3070,3059.3048,3037.3024,3012,2998,2985.2970
.word 2986,3001.3015.3029,3042.3055,3067.3079,3090.3100



word 3110.3120.3128,3137.3145.3152.3158,3165,3170.3175
word 3180.3184.3188.3191.3193.3195.3197.3198.3198.3198
word 3182.3181.3180,3178,3176.3173.3170.3166.3162,3157
word 3152.3146.3141.3134.3128,3120.3113,3105,3097.3088
word 3079.3070.3060,3050.3039,3029.3018.3006,2995.2983
word 2955,2912.2869,2825,2782.2738,2693,2649,2604,2559
word 2514,2469,2423 2378.2332.2286.2240,2194,2147,210]
word 2054,2008,196,1914,1867,1820,1773,1726.1679,1632
word 1585.1538.1491.1443,1396.1349.1302,1256,1209.1162
word 1115.1069.1022,976,9300,883,838,792,746.701

word 655.610.565,521.476.432.388.344,301.257

word 245.233.221.209,198.187.176.165.155,146

word 136,127.119.110,102.95 88 81.75.69

word 63.58.54.49.46,.42.40.37.35.34

word 18,17.17,18.19,20,.22,25 28 31

word 35.40.45.51.57,63.71.78.87 96

word 105.115.126.137.148.160.173,186.,200.215

word 214,199 185171, 158.145.133.121.110,100

word 90,80.72.63,55,48,42,35.30.25

word 20.16,12.9.7.53.2.2.2

word 2,3.5.7.9,12,15,19.23.28

.word 33,38.44.51,57.64.72,80.88.97

word 106,115,125,135,145,156,167.178.,190.202

word 245,288,331.375,418.462,507.551.,596.641

word 686.731,777,822,868.914,960,1006.1053,1099

word 1146,1192,1239.1286.1333,1380.1427,1474,1521,1568,1600

Init PWM: ;:0x5432109876543210
MOV #0bG0000000600000010, W0
MOV WO,PTCON
MOV #0x063F. W0
MOV W(0.PTPER

:0x5432109876543210
MOV #0b0000000000000000,W0
MOV WGLSEVTCMP
0x5432109876543210
MOV #0b000000GOT 1111111, W0
MOV WO,PWMCONI
:0x5432109876543210
MOV #0b0000000000000010.WO0
MOV WO.PWMCON2
:0x5432109876543210
MOV #0b0000000000T 11111, WO
MOV WO0,DTCONI
CLR FLTACON
RETURN



.gtobat Init ADCI
Init ADCI: MOV #0x0000.W0 :CHO=>AN3.CH1=>AN0.

CH2=>ANI1.CH3=>AN2
MOV WO.ADPCFG
MOV #0x00EE. W0
MOV W0O,ADCONI
MOV #0x0300,W0
MOV WO.ADCON2
MOV #0x0002.W(0
MOV WOADCON3
MOV #0x0000,W0
MOV W(O.ADCHS
CLR ADCSSL
BSET ADCONI#ADON . Turnon A/D
RETURN
:Subroutine: Delay W12ms

global Delay W12ms

Delay W12ms: DO #I0000,END Ims  ; Delay Ims
DO  WI2END WI2 : Do W12 times
NOP
NOP

END WI12: NOP
END Ims: NOP
RETURN

.global 12C DELAY

12C_ DELAY: MOV #2W]2
DO #10.END Sus :Delay Sus
DO  WIZEND Wx : Do W12 times
NOP
NOP

END Wx:  NOP

END Sus: NOP
RETURN

Subroutine:SW_DELAY

.global SW DELAY

SW DELAY: MOV #l0,W12 . Delay 10ms
DO #10000,END _1ms_SW : Delay Tms
DO WIZEND W12 SW : Do W12 times
NOP

NOP



END Wi2 SW:  NOP

END ims SW: NOP
RETURN
:Subroute: DELAY 200uS
global DELAY 50Hz
DELAY 50Hz: MOV #94. W12
DO  #10.END_50Hz :Delay Sus
DO WI2END WxI :Do W12 times
NOP
NOP
END Wx!: NOP
END_50Hz: NOP
RETURN
:Subroutine: Delay_2ms
.global Delay 2ms
Delay 2ms: MOV #2. W12
DO #10000.END_1msX : Delay 1ms
DO  WI2.END Wi2X : Do W12 times
NOP
NOP

END WI12X: NOP
END_1msX: NOP
RETURN



International Fo-o5128
Rectifier IRFP460

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

® Repetitive Avalanche Rated

® |solated Central Mounting Hole
® Fast Switching
[
[ ]

VDSS = SOOV

RDS(cm) = 0279

Ease of Paralieling
Simple Drive Requirements

Ip = 20A

Description

Third Generation HEXFETs from International Rectifier provide the designaer
with the best combinaticn of tast switching. ruggedized device design, low
on-resistance and cost-effectiveness.

The TO-247 package is preferred for commercial-industrial applications
where higher power levels areclude the use of TQ-220 devices. Tha TO-247
is simitar but superior to the earlier TO-218 package because of its isolated
mounting hole. It aiso provides greater craepage distance between pins to
meet the requirements of most satety specifications.

Absclute Maximum Ratings

| Parameter ' Max. | Units
o @ Te=25°C | Continuous Drain Carrent, Vas @ 10V 20 : i
Ip@ Te=100°C |, Continucus Drain Current, Vos @ 10V l_ 13 | A
iom _l Pulsed Drain Currenl @ B 80 |
‘P @ T¢=25°C "Power Dissipation RN 280 LW
: iLinear Derating Facter i 2.2 I wre
Mvas | Gate-10-Source Voltage 3 +20 v
| Ens A% _! Single Pulse Avaianche Energy' & ' . B8O oomJ
Tlan | Avalanche Cuirreni_® SN 207 g A
i Ean . . Repetitive Avalanche Energy @~~~ 24 md |
[ wrch __|Peak Diode Recovery dvidt @ e 3.5 Yo 47 Vins |
Ty | Operating Junction and ! -55 to +150
Tste - Storage Temperature Range o | "G
o . Boldering Temperaiure, for 1G seconds 300 {1.6mm from case) ___‘\__7

_ . tMounting Torque, 6-32 or M3 screw 10 Ibfsin (1.1 Nm} ]
Thermal Resistance
s pammewr T M | e [ Max | Units |
(Rac ~Jungtion-to-Case =1 = 1 ps
Iﬁ@g o {Case-o-Sink, Flal, Greased Surface ! - g4 0 — J W
FRea_ ___duncton-lo-Ambient o m = e
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IRFP460

ess otherwise specified)

Electrical Characteristics @ T, = 25°C (unl

.

2

RAepetitive rating; pulse widtn limited oy
rmax. junction temperature (See Figure 11)

Vpo=50V, siafing T,=25'C, L=4.3mH
Rg=256¢), 1a5=20A [See Figure 12)

Tus*60°C

: Paramater | Min. ; Typ. Max. Units I Test Conditions
| Visrinss Dramn-1c-Scurce Breakdown Voitage " 500 — — V1 Vge=0V, o= 250uA
AViaripss/A Ty Breakdown Voltage Temp, Coeflicient — 0683 — | VT ‘Aelerence to 25°C, Ip= 1MA
Rosion: ! Static Drain-to-Scutce On-Resistance - — 027 1 {2 Vgs=10V, lp=12A &
Vasim ! Gale Thresnold Voltage 2.0 . 4.0 V Vios=Vge, lp= 250LA
s Forward Transconductance 13 — — S [ Vps=B0V, jp=12A &
logs  Drain-to-Source Leakage Current = - 2 nA nogu0V. Vog=0V
‘ | — | — =250 Vog=400V, Vgs=0V, T)=125°C
lass | Gate-to-Source Forward Leakags \H /1 /Z Al Vg=20V ;
- Gate-to-Source Feverse Leakage — | = o0 Vgg=-20V
Qg Total Gate Charge — — 210 to=20A
Qgs Gate-to-Source Charge | — — ;28 rl  Wpg=400V
Qg | Gate-to-Drain {"Milier”) Charge [ — | 110 Vgs=10V See Fig. 6.and 13 % |
tajon) Turn-On Deiay Time A 18 =9 \ Vop=250V
1 Rise Time — 59 — - lp=2CA
{ Lol Turn-Cif Delay Time — 110 — | Rg=4.30
e Fall Time — 5B i — I Ro=130 See Figure 10 &
‘Lo Internal Grain Indugiance S AN O - lgﬂ‘:ne%jzg?r?) TR
: nH ! from package & ]
Ls Internat Source Inductance ok 13 1= and center of L
: die contact H
i 7 | ! Input Capacitance L= 4200, — Vag=0V
Coss i Qutpul Capacitance [ — B0, — pF | Vps= 25V
Crss | Reverse Transfer Capacitance I — 350 ° — f=1.0MH: See Figure &
Source-Drain Ratings and Characteristics
| Parameter | Min.  Typ | Max. | Units | Tesl Condilions
s [ Continuous Source Cusrent — (A0 MOSFET symboi 2
i {(Body Dioda) : showing the A 3
Ism Pulsed Source Current D | [ X lintegral severse ‘“’J\J\_ /
| {Body Binde) @ i p=n junction diode. s
Vo | Dicde Forward Voltage — | — ] 18 | V T=05°C,le=20A, Vas=0V @
[ tir Heverse Hecovery Time | — 570 | B&O ns | Ty=25°C, lr=20A
i G | Reverse Recovery Charge - 57 | 88 | uC | difdt=100A/s &
eon % Farward Tum-On Time Anitinsic tum-on ime s neglegitle (lurn.on IS dominated by L)
Motes:

& I5ps20A, dildt<160A/s, VDDSV(BR)DSS,

& Pulse width < 300 ys; duty cycle <2%.
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I3, Drain Current (Amps)

in. Drain Current (Amps)

10

POUs PulsSE W IDTH

e = 23C0

100 4 i ]
[ - i
e N1
! ,9_——!=
[ ¢
i \
Lz
e
B —
p i
i By
L i :
= T
;

I

10!

Vps, Drain-to-Source Voltage (volts)

Fig 1. Typical Quiput Characteristics,

10!

10

Tc=25°C
] Lm
] - L
==
7’/
1500 7/"
X
77
Etee“: i \
Voo = GOV
T cUus PLLEE WiT+

]

B

e a

Vas, Gale-1o-Source Voltage (volls)

Fig 3. Typical Transfer Characteristics

Rpsqony. Drain-to-Source On Resistance

Iy, Drain Current {Amps)

(Normalized)

11 i
S-S S o
i f P
T I - .
i ‘
| _
’
1t pa ;4 et
1
[ A :
& /I :
A
/ |
/ I
) Sous PULEE wIDTH
' Tp ~ 1809C
10
10¢ 10!

Vps, Drain-te-Source Voltage (volts)

Fig 2. Typical Output Characteristics,
Te=150°C

ip = 204

VRS = 1DV

0.0
-60 -40 -2¢

a 20 40 GO BC

00 120 14t

T., Junction Temperature (°C)

Fig 4. Normalized On-Resislance
Vs. Temperature

{60
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|IRFP460 IOR]

10400 o - 20
= : 7 ) SHOHTE D Ip = 2bs bl .
SHOHTE L = L
= Vg - PROv -\‘,‘
acey _g; 16 \"E_“_,‘ oy I \"-.
& p
o © 2
‘s =
(=3 [ije; = 2 ;
2 : 3
g 4060 1 @ 5 v
[&] % I/J 1
2000 OV 3 /
o / ‘
s \\\ ;(.5 [l chL\ :m‘tur‘
(=t | 1w j SEE FIGJAE 13
0e ool 2 a6 B0 120 6L 200
Vps, Drain-to-Scurce Voltage (volis) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs, Fig 6. Typical Gate Charge Vs.
Drain-tc-Source Voltage Gate-to-Source Voltage
102 a3 .

I 2l e T i ogll ==
gg /f‘,/’ B m— 5/ e am
’ > '}

/] = <

S’ v Y £ e .
= y: =3 ;
4 e :
e} — ry Y . ~
L) £ ] 5 "‘"L N e b a W"u 571
.% g i T W ‘\\ ‘\\
_ 5 | I NOY
% % : I /f) "R 1B A -
B ; T ok , by N s
g SRR RN =: =
& [T ] S — o
o ! - - | L] R
=) ! A ~
= ' . - : 5

. "'ES = DOV o

108 .

D E 2 4 18 iH z.0 B . 2 = LnEF 3

Vg, Source-to-Drain Voltage (volts) Vps, Drain-to-Scuree Voliage {volts)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
Forward Voltage

¢
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IGR IRFP460

Rpy
AAA

e

N AW \

: I —van
4 . i
‘ L
i ® TN T ’ L: oV
% Pulse widih « 1ps
Duty & Z0.1%
s | \\ | uty Faclor < 0.4 +
F=B T : ] _ . : s . .
2 \ Fig 10a. Switching Time Test Circuit
3 ! TS
c B
B
a
=

i ‘ 109 ;
1] f : ' 1
25 5e 75 iy 12 i VGS—/ \___“___,J \..._...
Te. Case Temperature (°C) laony b I
Fig 9. Maximum Drain Currenl Vs, Fig 10b. Switching Time Waveforms
Case Temperature
S =g === riEg
] | i bEA| N e ot
—_ 1 ! a1 iy 1 14
I I ) |4
1 E T ; i
B 1)-0.‘ ] Vi ‘
2 ! ' . 1
N i 1
© 0.1 =
2 = ! 7
8_ bo.s T T
@ - T } ‘
k, entil Hil : . [
— o S R B T : ] :
E Fe oz/f'tﬁ‘ SINGLE F'.‘Jl.SF. 3 :
F 10 pc.oimy [THERMAL RESPONSE] - -
£ == e ol
= 1T + > J S
L : et el
; l ' : RGP XS
1 NOTES:
‘ f E 1. DUTY FACTDR, Datiste
= i ‘] il ‘l 2. PEK Tysfgy ¥ Zirgc v Tg
Toaps 1074 1073 1072 c. 2 0

t1, Rectangular Puise Durafion (sé'conds)
Fig 11. Maximum Effective Transient Thermal Impedance, Jungtion-to-Case
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{RFP460 IGR

Vary 1 to obtain VoS >
required Ias

T B D
i " = e s
J!—k‘ImV_;L iy : 5 .
e T agiy | z [\ >
VN L < —
3 - nan .
Fig 12a. Unclamped inductive Test Circuit £ \\\ ;
o. U I B
V(BR)DSS %: %-33\ \i\ l :
= \ \‘\ ;
w_¢__? @ \\\ ‘ L
7 Viop 2 AG - - H
/ ). 1l P
og: 2% A —+ :‘_‘-
Vas / \‘ " ) ¥3g = 9
Vi j an 56 Al L) 128 180
/ '.‘ Starting T, Junction Temperature(“C}
!
o i & W/ U~ Fig 12¢. Maximum Avaianche Energy

Fig 12b. Unclamped Inductive Waveforms o g e

L _Egep {Ragdinior,, B
v Same Type as CUT I

W, Va1 i It
puT T.YDs

vas
Vg
T
Charga —— 5}
Cunert Samping Resglors
Fig 13a. Basic Gate Charge Waveiorm Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Paak Diode Recovery dv/dt Test Circuit — See page 1506
Appendix B: Package Outline Mechanical Orawing — Seg page 1511

Appendix C: Part Marking Information —~ See page 1517 Intemational
1or| Rectifier
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