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DATA SHEET
RENESAS THYRISTORS

) 5P4M,5P6M

5 A (8 Arms.) THYRISTOR

The 5P4M and 5P6M are a P gate all diffused mold type Thyristor <R>  PACKAGE DRAWING (Unit: mm})
granted § A On-state Average Current (Tc = 103°C).

4.8 MAX.
10.5 MAX. —
FEATURES , ¢ 36 “*—‘-1 L LS MAX.
« Easy instaliation by TO-220AB package. R T !
+ 80 A surge cument. ) Y § ~£
<R> « High Voitage. Note—+1 w
: Vorm, VRrw = 400 V (5P4M) =
: Vorm, Varu = 600 V (5P6M) % | _l_
T nr 1k
APPLICATIONS s—\\ 2 1
+ Motor speed control for household appliance. 2 25 [ Sl los
« Tempsrature contro! for heater and constant temperature box. FR— - )
« Constant voltage power source and battery charger. " Tao

+ Automotive application such as regulator. 54 2.54

+ Various solid state relay etc. Pin Connectlon

1. Cathode
2. Anode
3. Gate

Standard weight. 2 ¢

Note Tc test point

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

{)mnml&io. SGCE%?"(]) EJ3VBDS00 {3rd edition) .
Pronh y 3 .
Date Published Juty 2006 NS GP(K) @ NEC Electronics Corporation 1985, 2006
Printed in Japan The mark <R> shows major revised points.
The revised points can be easily searched by copying an "<R>" In the PDF file and specifying it in the "Find what:” field.



NEC | | 5P4M,5P6M

<R> MAXIMUM RATINGS

CHARACTERISTICS SYMBOL 5PAM 5PEM UNIT REMARK
Non-repelitive Peak Reverse Vollage | Vasu 500 700 \ -
Non-fepelitive Peak Off-state Voltage | Vo 500 700 \i -
Repelitive Peak Reverse Voltage Verp 400 600 v -
Repetitive Peak Off-slate Volfage VR 400 600 v -
Average On-siate Current 57 5 {Tc = 103°C, 4= 180°, Single phase half wave} A See Fig. 5
Effective On-state Current frRus) 8 A
Surge On-state Current ] 80 {f = 50 Hz, sine half wave, 1 cycle) A See Fig. 2

88 (f = 60 Hz, sine half wave, 1 ¢ycle)

Fusing Current it : 28(1ms <1£10ms) A% . -
Critical Rate Rise of On-state Current | div/dt 50 Als -
Peak Gate Power Dissipation Pau 5 (f 2 50 Hz, Duty < 10%) W SeeFig.3
Average Gate Power Dissipation Paay 0.5

Peak Gale Forward Current fra 2 (2 50 Hz, Duty £ 10%) A -
Peak Gate Reverse Votiage Viren ‘ 10 ' v -
Junction Temperature T —40t0 +125 - °C -
Slorage Temperature Teg -5510 +150 °C -

<R> ELECTRICAL CHARACTERISTICS (Tj=25°C)

CHARACTERISTICS SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNIT | REMARK
Repetitive Peak Reverse Current frau | VM = Viesm Ti=25°C - - 180 JA =
) Ti=125°C| - - 2 mA -
Repetitive Peak Off-state Current lorw | Vou= Voru Tj=25°C - . 100 A -
Tj=125°C| - - 2 mA -
Crilical Rale Rise of Off-state Voltage dvoidt  |Vou= 213 Vosw, Tj= 125°C - 40 - Vigs -
On-state Voitage Ve |im=10A - = 14 V  |SeeFig.1
Gate-trigger Current lar  [Vou=6V,Ru=100Q - - 10 mA | SeeFig.3
Gate-trigger Voltage Vet |Vou=6V,.Ri=100Q - - 15 v
Gate Non-trigger Voltage Voo |Vom = /2 Vosw, Tj = 125°C 0.2 - - \
Holding Current W (Vou=24V,im=10A - - 6 - mA -
Circuit Commuted Tum-off Time 4 Ie=5A VR225V = 50 - 16 -
Vom = 2/3 Vorw, diRidL = 15 Alis
dvaldt = 10 Vigs, T;= 125°C
Thermal Resistance Rege  |Junction to case DC - - 3 *CIW | SeeFig.7
Rega  |Junction to ambient DC - - 65 ‘CW
2

Data Sheet G15231EJ3VODS



NEC

5P4M,5P6M

TYPICAL CHARACTERISTICS (Ta=25°C)

i1~ On-State Current ~A

VEG-- Gate Forward Voltags -V

G

Tc- Case Tempearaturs -

100

Fig. 1 ip-vy CHARACTERISTIC

.
T I
50 g <
N —«-«]’l‘=12 T | . E
30 5
7 3
/ g
;]
1 i 73
4 - 5
)
50 5
39 g
/[ 5
/ ks
l.n
0 04 08 12 16 20 24 28.32 36 40
V1 - On-Stete Voitage~V
Fig.3 GATE CHARACTERISTIC
o 2
-3 ¢
1 §
g j-40°C ®
b+ | b B " 8
L Loael Y 3
az{Y T [
1Q e S b= — b}
L1 5 75.¢1 ¥
> ) 1 <
§ 7 \o 6T TR0 B %
£ \ ¥ g
" N iGr - Gate Trigger 2
MLV R R Cumrent A P
50 RO 5
4FA Dty 10-8g 1t -2 g
| - o, ;
. e PRV =05 e H .
2 \‘: S -~ Tjw~40 to +125°C P
N frmd i % 14 ;-,“,’
T her RN
0 1.0 20
1Fg~Gate Forward Current A
Fig.5 Te~lp(Av) RATING
” )
120 "1 o 180 e
e H
Cerduction Angle 4
100 NSNS %
" :
4
60| - é
" aohosiizo e=100 ot -
il i
-
20 . :
0 2 4 10 12
tT{Av}~ Average OnState Current A
Data Sheet G15291EJ3VODS

Fig, 2 tysm RATING

initial
149 | mewst
120 :
100
20 ms
b Ny
60 1z
50
0 Se
‘c ~--.I
2'\
% 10 56100
Cycles
Fig.4 Pr(av)~IT{av) CHARACTRRISTIC
2
N
12
7
=180° //
8 63-‘90140' 7
) l'/;f/ '/
P
Ry 4%
./
0 2 4

1¢ 1

IT{AV;~ Average On-State Current —A

Fig.8 To-l7(av) RATING

Frop Convection

A

T 7 Jioo

Conduction Angle

A\ 121 Aﬁ

20

tr{av) - Average OnState Corrent A

99



NEC

5P4M,5P6M.

<R>

Fig.7 2y CHARACTERISTIC
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International
Rectifier

PD-9.5128

HEXFET® Power MOSFET

e Dynamic dv/dt Rating

® Repetitive Avalanche Rated

® |solated Central Mounting Hole
® Fast Switching '
¢ Ease of Paralleling

® Simple Drive Requirements

I}escripéﬂon

Third Generation HEXFETs from international
with the bast combination of fast switching, ruggedized device design, low

IRFP460

> Vpss = 500V
RDS(on) —~ 0.27&2
N Ip = 20A

on-resistance and costjeﬁecﬁveness.

The TO-247 package is preferrec for commercial-industrial applications
where higher power levels preclude the use of TO-220 devices. The TO-247
is similar but superior to the earlier TO-218 package because of its isolated
mounting hole, It also provides greater creepage distance between pins to

meet the requirements of most safety specifications,

Absolute Maximum Ratings

Rectifier provide the designer

Parameter Max. Unils
b @ Tc=25"C | Continuous Drain Current, Vas @ 10V 20
b @ Tc= 100°C | Continuous Drain Current, Vs @ 10V 13 A
1o Pulsed Drain Current > 80
Bo @ Tc=25°C | Power Dissipation 280 w
Linear Derating Factor 2.2 WG
Vas Gate-to-Source Voltage 4+20 V
Eas Single Pulse Avalanche Energy @ 960 md
{an Avalanche Cutrent © 20 A
Ean Repelitive Avalanche Energy © 26 mdJ
dvidt Peak Diode Recovery dvidt & 38 vins
Ti Operating Junction and 68 to +150
Tsva Storage Temperature Range °C
| Soldeting Temperature, for 10 seconds 300 (1.8mm from case)
Mounting Torque, 6-32 or M3 screw 10 thfein {1.1 Nem)
Thermal Resistance
‘ , Paramester Min. Typ. Max. Units
Rasc Junction-to-Case - rn 0.45
Recs Case-to-Sink, Flat, Greased Surlace — 024 | - "G
Rau Junction-to-Ambient — — | 40
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IREP460 - |

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
Viaross Drain-to-Source Breakdown Voltage 500 | — — V| Vas=0V, lp= 250pA
AVirjoss/AT Breakdown Vollage Temp, Coefficient - | 063 | — | ¥~C {Referance to 25°C, = tmA
Rostor} Static Drainto-Source On-Besistance | e | 027 | 0 (Vees10V, Ih=12A @
Vaguny Gate Thrashold Voltage 20 | - 4.0 V| Vog=Vgg, lo=260pA
[ * Forviard Transconductance 18 | — — 8 | Vos=50V, lp=12A @
, . o . 25 VYps=800V, Vas=0V
loss Drain-to-Source Leakage Current . E— T A Vommd00V, Vos=0V, To125°C
lass : Gate-to-Source Forward Leakage i o | 180 nA Viag=20V
Gate-lo-Source Reverse Leakage e w100 V=20V
Qg Total Gate Charge e | 210 in=20A
Qg Gate-to-Source Charge ; —_— | e~ 20 | NG | Vpg=400V
_&a Gateto-Drain ("Ma!ler") Charge e - 1 110 Vas=10V See Fig. 6§ and 13D
 totor) Turn-On Delay Time - i e Voo=250Y
tr Rise Time s 59 o oA lo=20A
e " | Turmn-Off Delay Time — p 0| — Ra=4.30
t Fall Time o T Rp=1302 See Figute 10 &
Lo Internal Drain induttance o 5.0 i g?;v!;e?(? ;é?f‘)
- nH | from package
Ls Internal Source Inductance w13 | — and center of
die contact
< Cigs Input Capacitance — 4200 | - Vag=0V
< Css Outpus Capacitance 870 | — 1 PF |{Vag=25V
“ Cras Reverse Transfer Capacitance w1 G50 | e F=1.0MH2 See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current . . 20 MOSFET symbol o
{Body Diode) A showing the _ m hY
|sp Pulsed Source Current — — 1 g integral reverse "—\Qj
(Body Dicde) @ p-n junction diode, is
Vso Diode Forward V0|tgge — — 1.8 V| T=28°C, ls=20A, Vos=0V @
b ' Reverse Racovery Time we {570 | 880 | ns |T=25°C, x=20A
Qe Aeverse Recovery Charge —_ 87 | 86 | nC |difdi=100A%us &
ton Forward Turn-On Time - ]Intrinsic tum-on tima is neglegible (tum-on is dominated by Ls+Lp)
Notes:
{ Repelitive rating; pulse width limited by & Igp<R0A, difdis160A/s, Vagﬁlma,a,.s,
max. junction temperature (Seee Figure 11) Te£160°C
P Vaaﬁsfw. starting T.;=25°G, L=4.3mk @ Pulse widlh < 300 ps; duty cycle £2%.

Rg=25¢), |ag=20A (Sea Figure 12)

102



IOR|

IRFP460

P

Vps, Drain-to-Source Voltage {volts)
Fig 1. Typical Output Charactenstlcs,
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IREP460
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Ip, Drain Current (Amps}

20

16

12

Fig 9. Maximum Drain Current Vs.
Case Temperature

&
25
Te. Case Temperature (°C)

 |RFP460
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IRFP460 |
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1505
Appendix B: Package Outline Mechanical Drawing - See page 1511

Appendix C: Part Marking Information — See page 1517 Imemtional
| [xer] Rectifier
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MOTOROLA

Order this document
SEMICONDUCTOR TECHNICAL BATA by MURA20/D
... designed for use in switching power supplies, inverters and as free . -~
wheeling diodes, these state—cf-the—art devices have the foliowing features: Mumm
» Ultrafast 25, 0 and 75 Nanosecond Recowery Times
« 175°C Operating Junction Temperature Moborots mm
e Low Forward Voltage :
» Lowleakage Cument
» High Temperature Glazs Fassivated Junction
« Reverse Voltage to 800 Volts ULTRAFAST
#echanical Characteristics: RECFIFIERS
4.0 AMPERES
« Caze: Epoxy, Molded 200-600 VOLTS
s Weight: 1.1 gram {(approximately}
» Finish: All External Surfaces Corrosion Resistant and Terminal Leads are
Readily Soldarable
» Lead and Mountirg Surface Temperature for Soldering Purposes: 220°C
Max. for 10 Seconds, 1/16* from case
» Shipped in plastic bags, 5,000 per bag
« Avsilable Tape and Reeled, 1500 per reel, by adding a "RL™ suffix to the
pant numbaer
« Polarity. Cathode indicated by Pclarity Band
o Marking: U420, U460 - e P sy
CASE267-03
PLASTIC
MAXIMUM RATINGS
MUR
Rating Symbol Y £20 450 Unit
Peak Repetitive Reverse Woitage VYRRM 200 600 Volts:
‘Working Peak Reverse Voltage Vaean
OC Blogking Veltage R
Average Rectified Forward Cument {Square Wave) PN 40 @ TaA=B0C | 406 Ta=40C | Amps
{Mounting Method #3 Per Note 1)
Nonrepetitive Feak Surge Current iE3M 125 70 Arps
{Surge applied at rated foad conditions, half wave, single phase, 80 Hz}
Operating Junction Temperature and Storage Temperature Ti Terg ~§6t0 +178 *C
THERMAL CHARACTERISTICS
| Maximum Thermat Resé Junctian to Ambient | Rasa | See Note 1 IEZA
ELECTRICAL CHARACTERISTICS
Maximum Instantaneous Ferward Voltage (1) NF Velts
iip=3.0 Amps, Ty = 155°C} 0.710 1.86
{ip= %0 Amps, T3 = 28°C) 0.875 1.28
{ip=4.0 Amps, T3 = 25°C) 0.520 1.28
Maximum Instantaneous Reverse Current (1) i pA
{Ratzd de Voltage, Ty = 150°C} 150 250
{Rated de Voltage, Ty = 257C} 80 10
Maximum Reverse Recovery Time tr ns
{iF = 1.0 Aamp, difdt = 50 Amplus) 25 75
{lp =0.5 Amp. iR = 1.8 Amp, IRpc = 8.25 Amg) 28 &0
Maximum Forward Recovery Time i 25 50 ns
{IF = 1.0 &, ditdt= 100 Afus, Recovesy fo 1.0V}

{1} Pefise Test: Pulse Width = 300 pis, Duty Cydle & 2.0%.

SWITCHMODE is 3 trademark of Motordia, inc.
Prefesrad deyices e MO recommendad choes Tos future Use ant best overal vaue.

Rev 3

i Motoroda, inc. 1936

@ MOTOROLA
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MUR420 MUR460

MUR420
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2 Rectifier Device Data
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MUR420 MUR460

MUR460
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Ractifier Device Data 3
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MUR420 MUR460

NOTE 1 — AMBIENT MOUNTING DATA

Data shown for {hermal resistance junclion-to—ambient
{Raja) for the mountings shown is ta be used as typical
guideline values for preliminary engineering or in case the tie
point temperature cannot be measured.

TYPICAL VALUES FOR Rpgp IN STILL AIR

Mounting Lead Length, L {N)
Method 48 | ¥4 | 122 | 34 | Units
[ 50 | 5 53 | &6 | "G
2, Raja 58 | == | 68 | 83 | TW
3 28 J T
MOUNTING METHOD ¢
P.C. Board Where Available
Syrface area isegnall‘;a Copper

iy S

MOUNTING METHOD 2
Vactor Push—in Terminals T-28

MOUNTING METHOD 3

P.C. Board with
§-172* x 1-112" Copper Surface

/ /— =12

R

Rectifier Device Data
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MUR420 MUR460

PACKAGE DIMENSIONS
5] B
—'E"— b nf%&sﬁsmm AND TOLERANENG FER 4801
IEY, 1582,
+ f 2. CORTROLLMG DARENZEOM VCH,
RTHES WLUNETER!
K | wamere |
N1 ol T o Lo
s (azip | ey | £3r |
i 248 | 935¢ 32 132 )
r B — | &3 e |
A STHER
l FiN L CATHOOE
N 2. ANCDE
il
2
CASE 267-03
{SSUEC
Rectifier Device Data : 5
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TOSHIBA | ' TLP250

TOSHIBA Photocoupler GaAlAs Ired & Photo-IC

TLP250

Transistor inverter
Inverter For Air Conditionor _ : .
IGBT Gate Drive

Power MOS FET Gate Drive

Unit in mm

- The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a
integrated photodetector.
This unit is 8-lead DIP package.
TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

¢ Input threshold current: IF=smA(max.)

+ Supply cwrrent (Icc): 11mA(max.)

¢ Supply voltage (Vce): 10-35V

¢ Qutput current J0): £1.5A (max.)

o Switching time (tpLH/tpHL): 1.5ps(max.)
o Isolation voltage' 2500Vrms(min.)

¢ ULrecognized: UL1577. file No.E67349

L
e Option (D4) type
VDE approved: DIN VDE0884/06.92.certificate No.76823 TOSHIBA 11-10C4
Maximum operating insulation voltage: 630VPK Weight: 0.54 g
Highest permissible over voltage: 4000VPK :
(Note) When a VDE0884 approved type is needed,
please designate the "option {D4)"
» Creepage distance: 6.4mm(min.)
Clearance: 6.4mm(min.)
Schmatic Pin Configuration (top view)
10 * s
r 2 E} N 17
2+ >
Vi :} 3 3 [] 5
3- .
4[] 3 lls
5 1:NC. .
A 0.1pF bypass capcitor must be : 2: Anode
connected between pin 8 and 5 (See Note 5). 3 : Cathode
’ 4:NC.
§:GND
§ : Vo (Output)
7:Vo
8:Veo
Truth Table
T Tr2
Input on On Oft
LED oft off On
1 . 2004-06-25
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TOSHIBA TLP250
Absolute Maximum Ratings (Ta=256°C)
Characteristic Symbol Rating Unit
)
Forward current e 20 mA
Forward current derating (Ta 2 70°C) Alp / ATa -0.36 mA/°C
@ Peak translent forward curent {Note 1) IFPT 1 A
Reverse voltage VR 5 \
Junction temperature T 125 ]
“Hpeak output current (Py s 2.5ps.f < 15kH2) {Note 2) lopy -1.5 - A
“L"peak output current (P s 2.5ps.f s 15kHz2) {Note 2) loPL +1.5 A
{Tas70°C) 35
Output voitage Vo \Y
5 (Ta=85°C) 24
k]
o (Tas70°C) 35
B | Supply voltage Vee \
e (Ta=85°C) 24
Output voltage derating (Ta 2 70°C) AVp ! ATa -0.73 vieC
Supply voitage derating (Ta 2 70°C) AVec ! ATa -0.73 vieC
Junction temperature T} 125 °C
Operating frequency (Note 3) 1 25 kHz
Operating temperature range Topr -20~85 °C
Storage temperature range Tstg -55~125 °C
Lead soldering temperature (10 s} (Note 4) Tsol 260 °C
isolation voitage (AC. 1 min., R.H.< 60%) . {Note 5) BVsg 2500 Vrms

Note 1:  Puise width Py s 1us, 300pps

Note 2:  Exporenential wavefom
Note 3:  Exporenential wavefom, iopr < —1.0A( £ 2.5ps), lopL < +1.0A( = 2.5pis)

Note 4:  Itis 2 mm or more from a lead root.

Note 5: Device considerd a two terminal device: Pins 1, 2, 3 and 4 shorted together, and pins 5, 8, 7 and Slshorted

together.

Note 8: A ceramic cépacitor(OAuF) should be connected from pin 8 to pin 5 to stabilize the operation of the high
gain linear amplifier. Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm. '

- Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
Input current, on {Note 7) Irony 7 8 10 mA
input voltage, off VE(OFF) 0 _ 0.8 v
Supply voitage Vee 15 - 0 | 20 v
Peak output current lopr/lopL - - +0.5 A
Operating temperature Topr -20 25 70 I 85 °C .

Note 7: Input signal rise time (fall time) < 0.5 ps.

2004-06-25
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TOSHIBA TLP250
Electrical Characteristics (Ta = -20~70°C, unless otherwise specified)
Test .
Characterlstic Symbol Clr— Test Condition Min, Typ.* Max. Unit
cuit .
Input forward vottage VF — |lg=10mA ,Ta=25C 1.6 1.8 A
Temperature coefficient of ’ _ _ - i _ B
forward voltage VAVg/ ATa Ig =10 mA 2.0 mv/°C
Input reverse current iR -_— VR=5V.Ta=25°C -— 10 nA
Input capacitance Cr — |V=0.1=1MHz,Ta=25C - 45 250 pF
. ] IF=10mA :
“H" level loPH 3 Vo gz 4V -0.5 -15 -
Output current 2/({;3 =30V I 9'60 A
-, F= _
L" level lopPL 2 Ve.5=2.5V 0.5 2
- Vgt = +16V. Vggq = 15V _
H" level Vou 4 Ry = 2000, I = SmA 11 12.8
Output voltage \
uf Veet = +15V, VEg1 = -15V kN _ B
L level Voo 5 R, =200, Vi = 0.8V 14.2 12.5
Vec =30V, I = 10mA 19 7 _
*H" level leeH — [Te=25C
= i\ = — -
Supply current Ve = 30V, Ir = 10mA i mA
Vee =30V, IF = 0mA 1N 75 _
‘L levet lccL —_ Ta=25°C
Vge = 30V, g = 0mA - — 11
Threshold input | *Output | | Vet = #15V, Vegg = 15V IR
current LoH FLi R, = 200, Vo > OV -2 s A
Threshold input “Output Teme _ | Voct = +15V. VEgp = -1 8V 08 _ _ v
voltage H-L” Ry =200Q. Vg <0V -
Supply voltage Vee — 10 - 35 v
Capacitance - Vs=0,f=1MHz /4
(Input-output) N Tas25 - 10 20 | P
N Vg =500V, Ta=25°C 12 14
.Rssistance(Inpw-output) Rg = |RH.<60% 1x10 10 -—_ Q
* All typical values are at Ta=25°C  (*1): Duration of io time < 50us
3
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TOSHIBA TLP250

Switching Characteristics (Ta = -20~70°C, unless otherwise specified)

Test
Characteristic Symbol Cir- Test Condition Min. Typ.* Max. Unit
. cuit .
Propagation L—H toLH - 0.15 0.5
delay time HoL toHL Ir = 8mA (Note 7) — 015 | 05
6 Voot = +18V, Vg =15V Hs
Output rise time ir R =200Q -} - -
Output fall time 4 - - -
Common mode transient
Veom = 600V, Ig = 8mA

immunity at high level Cn 7 - = ded -5000 - —_ Vips
output Vge =30V. Ta=26°C
Common mode transient

y Ve = 600V, Ir = 0mA
i I Y -— _
&n;:;uty at jow level ) CmL 7 Voe =30V, Ta = 26°C 5000 V/ius
* All typical values are at Ta = 25°C
Note 7: Input signal rise time (fall time) < 0.5 ps.

[ 3
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TLP250

TOSHIBA
Test Circuit 1:

1|: 1s
C I
C
[ 1B

Test Circult 3 : IOPH

1 Ig
]11.0.1%

!

A H
4 E } loPH

Test Circuit 2 : IOPL

1[0
0
C
alj

Test Circuit 4 : VOH

g1

=

+[

8
l Veer

Vee

1
-VEE1
Test Cméult 5:Vor
8
1
! rone
v,
g § EE.
| *
¥} Vou
«[ [H l_.__,}
‘ T Vet
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TOSHIBA ' TLP250

Test Clrcult 6: tpLa. toHL. & b

i - S e H
J L« 0.1uF v - ML
LY 1 Vet i g
C——‘E ] T Vo hd Vou 80%
* =k ‘I Ry Vo---t- A= EER G SEEELELS GND
- ) Veed VoL 80%
in E : vee, R toLH tHL
s -

Tast Circult 7: CmH, CmL

1
sw IF

ﬁ—’[ | Vec
Aj B T

L J

HJ
;

+[]

oM

: 600V
v [~ 90%
oM 10% 4 %
1 fe— - Chi= 480 (V)
SW :A(IF=8mA) fe(us)
V Cmu - Cuth = él’éw
Vo — ay — 26V (us)
M\ -
SW :B(Ig=0)

CmL(Cun) is the maximum rate of rise (fall) of the common mode vbltage that can be sustained with the output
voltage in the lov/ {high) state. :

6 2004-06-25

117



TOSHIBA , TLP250

lg=Vr . e Vi Ja-I
109 26
Ta=25°C
50| .
had | || l, O -24
O -2
2 £3
3 7 ® % .
5 -+ & - =22 [
L& yd 5 w ~ it
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2
g ot S §
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3
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<
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MICROCHIP

dsPIC30F2010

28-pin dsP1C30F2010 Enhanced Flash
16-bit Digital Signal Controller

Mote: Tris dita et smmwbss faamres of this: graup
of d5PIC3

OFdevwesar\dmmtmbndedmbeam:pm‘
‘refranee - souite, F@mmkﬁm&mmﬁa@uf
5 and. geneval “device |

patipherals, reg for. dascxmbn

kmﬂm!ﬂy, efer do - the TOsFICS0F Femily Rofronce

: @mm.mmmmmmmm

hary 56t and programming, refer-b the dsFICSGF
% Refaronce Manual {DST0030). i

i

High-Performance Modified RISC CPU:

» Modifind Mavard architecture

« Coompiller optimized instruction set architecture

« 84 base instructions with flexible addessing
modes

« Zé-bitwide Instructions, 18t wide data path

» 12 Ktytes on-chip Flagh program space

512 tytes on-chip data RAM

1 Kbyle nanwolatie data EEFROM

18 x 16ditworking register array

Upto 30 MIPs aparation:

« DC to 40 MHz external clock input

« 4 MHz.10 Midz oscillatorinput with
PLL active {4x, Bx, 18x)

» 27 interupt sources

Thrae extamal interrupt sowrdes

« B user seloctabie prodty lovels for each intarrupt

+ & provessor excaptions and software traps

»

.

.

b

DSP Engine Features:

Modido and Bit-Reversed modas

+ Two, 40-bit wide accumirlaters with optiensa
saturation logic

17-bit x 1748t singgle cyde hardware fractional!
integer mulliplier

Single cydie Multiply-Accunmdate (MAC)
aparation

+ &0-stage Barme Shifler

Dud data fetch

-

*

Peripheral Features:

+ High cument sinkisturce 110 pins: 28 mA2S mA
Thrae 18-bit imergloountars: eptionaly palr up
18-bit timars Inte 32-bit timer modules

Four 160t Capturs input functions

Two 18-bit ComparelPWH cutput functions

« Dual Compare mods available

Javire SPI™Mimodulos {supponds 4 Frame modes)
1207 module supports Multk-Master/Slave mode
and 7-bit'10-bit addrassing

+ Addressatie UART modulas With FIFC buffers

«

'S

-

Motor Control PWHM Module Features:

. » & PWM output channels

- Comgpiementary or Indapandent Oulput
modes
- Edge and Center Aligned modes
» 4 duty cycle gangrators
« Dedicatod time base with 4 modes
» Programmable output polarity
» Dgad time control for Complemeantary mode
» Manua! cutput control
+ Tiigger for synchronized AD conversions

Quadrature Encoder Interface Module
Features: T

+ Phase A, Phase 8 and Indax Pulse input
1804t upidown position counter

Count direction status

« Pogition Measurement{x2 and x4) mode
Programnable digial noisa fitters oninputs
Alternate 16-bit Timer/Counter mode

Intarrupt on position counter roflover/undefiow

.

.

>

Analog Features:

- 10-bit Analog-to-Digits) Convarter {AJD) with:
« 500 Ksps {for 1054 AD) conwersion rate
« Six input channels
- Conversion availabie duding Slasp and Idle
+ Programmable Brown-out Datection and Ruset
generation

119



dsPIC30F2010

#

Special Microcontrotler Features:

» Enhanced Flashprogram meamory:
- 18,000 eraselwite cycle (min.) for
industdal temperature range, 100K {typical)
Data EEPROM mamory:
« 100,000 erasefwrite cyde (min.} for
industdd temperature range, 1M {typical)
Seifxeprogrammabie undar sofware contral
+ Poweron Resat (POR), Powerup Timer (PWRT)
and Osdiiater Stas-up Timer {O8T}
« Flaxible Watchdog Timer (WDT) with on-chip low
power RC osdillator for reliable operatien
» FailSafe dock manitor oparation

’

» Dotects clock falure and switches to an-chiplow
powaer RC oscifiator

« Programmabia code pratection

» InCircuit Serigt Programming™ {ICSP™)

« Seluctable Power Managemant mades
- Sleep, ldieand Allarnate Clock modas

CMOS Technology:

+ Low powver, high speed Flash technalogy

» Wide operating voltage range (2.5V o 5.5V)
» Irddustial and Extended tamperature ranges
« Low power consurmption

dsPIC30F Motor Control and Power Conversion Family*

Program

Device Pins | Mem. Bytes/ y
n lons Bytes | Bytes

SRAM |EEPROM

Timer

16bit

Input| o mpiStd | Controt

Outpr | Motor | 4 so.00t| Quad !g‘

500 Ksps | Enc

spe
pe™
CAN

PWM M

592 1024

EPETTRERT T

o aa02a fs

* TMS iam;}rwim & STy uﬂh& dsPICMFZGmmdphami faatur@s Omnravaﬁamadavmas in mdsmcaoﬁ

Mator Control and Power Conversion Farily are shiown for featire comparizon.

Pin Diagrams

28-Pin SDIP and SOIC

WMCAR
EMUDRIARIRES v ECRZE0
EVURCHARYVREEJLRIRB) [

§
FaR e

l
R

Ve
ENMUDROC2ACIINTR

EAUDSOSCHT2OA I AT CHIERE 1D []11
EMUCHSOSCOTICRAMARRCNGRT K 12

O IZL0EINdSP

5 vas

[ PGLYEMUCHI ROVSDI/ASTARF2.
PUIEMUDAHTXGDOV/SCLRFD
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FIGURE 14:

dsPIC30F2010

o Various
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dsPIC30F2010 BLOCK DIAGRAM
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dsPIC30F2010

,

Table 11 provides a drief description of device /O
pinauts and the functions that may be multiplexed to a
port pin. Mulighe functions may axist on one port pin.
Whan multiplexing cccurs, the peripheral moduie’s

functiona) requirements may fotoe an override of the

data direction of the pert pin.
TABLE 1-1:  PINOUT 1O DESCRIPTIONS
Pin Bulfer
Pin Name Description
Type Type ot
AND-ANS 1 Anatog  [Analog input channets.
AVDD P | Pasitive supply Tor analog moduls.
AVss P P Ground rafarence for analeg modile.
CLKl ! ST/ICMOS |Extemal clock sourse input. Mways associated with OSC1 pinfuncton.
CLKO ke —_ Qseifiator cyetal cutput. Connadts to crystal of resonger in Crystal
Oseillator mode. Optionally funclions as CLKO In RC and EC mades. Ahvays
associated with OSC2 pin function.
ONOCNY 1 8T Input change nofification inputs.
Gan be software programmed for internal weak pullups onafl inputs.
EMUD (18] 8T \CD Primary Communication Channsl data inputioutpi pin.
EMUC WO ST \CD Prmary Communication Channel clock inputioutput pin.
EMUD1 1 #0 8T 1CD Secondary Communication Channel data inputicutput pin.
EMuct Ho 8T 1CD Savondary C rication Channal dock inpulioutput pin.
EMuD2 1o 8T \CD Tertiary Communizaticn Channe data input/outpul pin,
EMUC2 HO 8T ICD Tertiary Communication Channel dock nputioutput pin.
EMUD3 10 ST ICD Quatemary Communication Channel datainputoutput pin.
EMUC3 He} 8T 10D Quatemary Communication Channel clock inputioutput pin.
1C1, 102,107, i 8T Capture inputs. The dsPIC3GF2010 has € caplure inputs. The inputs are
iCs g numbartad for consistency with the inputs antlarger devioe variants.
INDX | 8T Guadratume Encader Index Puise input.
QEA I 8T Quadrature Encodar Phase A lnput in QEl mode.
Auxiliary Timer Extarnal Clack/Gate input In Timer mode.
QEB t 8T Quadrature Encoder Phase Adnput in QEI moda.
Auxiiary Timer External ClockiGate input in Timer mode.
INTO 1 ST Extemal intarrupt ¢
INT1 (. 8T Extemal interrupt 1
iNT2 1 ST Extamai inrupt 2
FLTA | 8T PWM Faull A input
PAMIL o — FWM 1 Low ouput
PWMIN o s PWM 1 High output
PWM2L C e PWM 2 Low outpit
PWM2H 0 e PWM 2 High output
PWM3L o] s PWM 3 Low output
PAM3H Q i PWM 3 High output
MCLR VP &Y Master Clear (Raset} Input of programming veltage inpul. This pin i an active
{ow Reset to the device.
OCFA I 8T Compare Fault A input ffor Compare channels 1, 2, 3 and 4).
OC1.0C2 (e . Compars outpts.
osct l STICMOS |Oseiflator crystalinpul. ST buffer whan mﬁgumd in RC mode, CMOS
otherwise.
0802 ite] s Osciliator crystal output. Connects to arystal or sesonater in Crystal Oscliator
mode. Optionally funclions as CLKO in RC and EC modes.
Legend: CMOS =CMOS compatibleinput or output Analoge  Analog input

ST

=Schmill Trigger immt Mth CMOS lavels O=  Output
=lngut P

Powar
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#

TABLE 1-1:  PINOUT 'O DESCRIPTIONS (CONTINUED)

Pin Buffer
PinName Description
Type | Type P
PGD [Lis] 8T In-Clreuit Sadal Programming data inputioutput pin.
PEC 1 &7 In-Circuit Seral Programming clock input pin.
RBO-RBS [lie] 5T PORTR is a bidirectional /O port.
RC13IRCH4 15 8T PORTC is a bidirectional O porl.
RDGRDA 170 87 PORTD is a tidirectional 10 post.
REQRES, {lie 8T PORTE is a bidirectional FO port.
RES
I§F2; RF3 o 87 PORTF is abidimctions! HO port
§ e 8T Synchronous serial clogk inputioutput for SPI™ #1.
| 87 P #1 Data In.
(o] - SPI #1 Data Out. -
L] 87 SP1#1 Stave Synchronization.
"o ST  |Synchronous serial clock inputioutput for 1°G.
1o ST |Synchronous serlal data inputioutput for I°C.
O 32 Kz o power oscillator arysia! outpul,

1 STICMOS |32 kMz low power oscifiator crystal input. 8T bufler when configured in RC

muode; CMOS otherwisa.
TI1CK | 5T Timard gxtemal clock input.
T2CK ] 8T Timar2 axtamal clock input.
U1RX 1 8T UART1 Recdive.
U4TX O s UART1 Transmit.
U1ARX 1 8T UART1 Aftermate Recelve.
U1ATX O e UART1 Altarnate Transmil.
Vop P s Positive supply forlagicand HO pins.
Vss P — Ground raference for logic and 10 pins.
VREF# i Analog  |Analog Vdtags Refarancs {High) inpul.
2 1 Analog alog Vdtage Raferansa {Low) input.

Legend: CMOS =CMOS compatible input of cutpul Analog=  Analog input
8T =Schmitl Trigger input with CMOS fevels O=  Output .
! =lnput P = Powaer -
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Tlsunsudnsy “Single Phase Full Wave Rectifier”

#include <30F2010.h>

#device adc=10

#FUSES NOWDT //No Watch Dog Timer
#FUSES HS //High speed Osc (> 4mhz for PCM/PCH) (>10mhz for PCD)
#FUSES PR " //Primary Oscillator
#FUSES NOCKSFSM //Clock Switching is disabled, fa_il Safe clock monitor is disabled
#FUSES WPSB16 //Watch Dog Timer PreScalar B 1:16
#FUSES WPSAS512 //Watch Dog Timer PreScalar A 1:512
#FUSES PUT64 //Power On Reset Timer value 64ms
#FUSES NOBROWNOUT //No brownout reset
#FUSES BORV47 //Brownoui reset at 4.7V
#FUSES LPOL_HIGH //Low-Side Transistors Polarity is Active-High (PWM 0,2,4 and 6)

//PWM module low side output pins have active high output polar
#FUSES HPOL_ HIGH /[High-Side Transistors Polarity is Active-High (PWM 1,3,5 and 7)

//PWM module high side output pins have active high output polarity

#FUSES NOPWMPIN //PWM outputs drive active state upon Reset
#FUSES MCLR //Master Clear pin enabled

#FUSES NOPROTECT //Code not protected from reading

#FUSES NOWRT //Program memory not write protected
#FUSES NODEBUG //No Debug mode for ICD |

#FUSES NOCOE | //Device will reset into operational mode
#FUSES ICSP1 //ICD uses PGC1/PGD1 pins

#FUSES RESERVED //Used to set the reserved FUSE bits

#use delay(clock=20000000)
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int1 flg_ext0;

int1 flg_extl;

int16 trig;

int32 tn'g_i;

#int_ EXTO

void EXTO_isr(void)

{flg_ext0=1 ,}

#int EXT1

void EXT1 _isr(void)

{flg_ext1=1;}

#use r1s232(UART1,baud=9600,parity=N,bits=8)

void ain()

{setup_spi(SPI_SS_DISABLED);
setup_wdt(WDT_ON);
setup_timer1(TMR_DISABLED|TMR_DIV_BY_1);
SETUP_ADC_PORTS(SANO]VSS_VDD );
SETUP_ADC(ADC_CLOCK_INTERNAL);
enable_interruéts(INT__EXTO);
enable_interrupts(INT_EXTI );
enable_interrupts(INTR_GLOBAL);
ext_int_edge( 0, L_TO_H);
ext_int_edge( 1,H_TO_L);

// TODO: USER CODE!!
FLG_EXT0=FLG_EXT1=0;

while(true)

{

set_adc_channel(0);
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trig_1 = read_adc();

trig_1*=10000;

trig_1/=1024;

trig=trig 1,

if(flg_ext0)-

{.
flg_ext0=0;
delay_us(trig);

| output_high(pin_eoj;
output_high(pin_e 1);
while(input(pin_e8));
output_low(pin_e0);
output_low(pin_el);

}

if(flg_ext1)

{

flg_ext1=0;

‘ delay us(trig);

output_high(pin_e2);

output_high(pin_e3);

while(!input(pin_do));
output_low(pin_e2);
output_low(pin_e3);

}
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Tsunsudm3y « DC Converter”

#include <30F2010.h>
#FUSES NOWDT /(No Watch Dog Timer
#FUSES HS /High speed Osc (> 4mhz for PCM/PCH) (>10mhz ‘for PCD)
#FUSES PR //Primary Oscillator
#FUSES NOCKSFSM //Clock Switching is disabled, fail Safe clock monitor is disabled
#FUSES WPSB16 / //Watch Dog Timer PreScalar B 1:16
#FUSES WPSA512 //Watch Dog Timer PreScalar A 1:512
#FUSES PUT64 //Power On Reset Timer value 64ms
#FUSES NOBROWNOUT  //No brownout reset
#FUSES BORVAT //Brownout reset at 4.7V
#FUSES LPOL_HIGH - //Low-Side Transistors Polarity is Active-High (PWM 0,2,4 and 6)
//PWM module lo;:v side output pinsihave active high output polar
#FUSES HPOL_HIGH //High-Side Transistors Polarity is Active-High (PWM 1,3,5 and 7)
//PWM module high side output piris have active high output polarity
#FUSES NOPWMPIN //PWM outputs drive active state upon Reset
#FUSES MCLR | /Master Clear pin enabled
#FUSES NOPROTECT //Code not protected from reading
#FUSES NOWRT //Program memory not write protected
#FUSES NODEBUG //No Debug mode for ICD
#FUSES NOCOE //Device will reset into operational mode
" /HFUSES ICS0 /ICD communication channel 0
#FUSES RESERVED //Used to set the reserved FUSE bits

#use delay(clock=20000000)  //The cycle time will be (1/clock)*PRx prescale*(period+1)

#use rs232(UART1,baud=9600,parity=N,bits=8)
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void main()

{ setup_compare(2;,COMPARE_PWM | COMPARE_TIMER2 );
setup_timer2(TMR_INTERNAL | TMR_DIV_BY_8,500 );
// duty cycle 100 % at 500
setup_spi(SPI_SS_DISABLED);
setué_wdt(WDT_OFF); )
setup_ﬁmerl(TMR_DISABLED|TMR_DIV_BY_1);
~ set_pwm_duty(2,100);// pwm output on pin rd1 (pin number 14)
// TODO: USER CODE!!

while(true) { }
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Tdsupsudnsu “Three Phase 180 Conduction FFM Inverter”

#include <3 0f2610.h>
#Fuses hs,noWDT
#Fuses BORV27
#fuse;s PUT64
#fuses BRCWNOUT
#FUSES MCLR
#use delay(clock=20000000)
#use rs232(baud=9600, xmit=PIN_f2,rcv=PIN £3)
/HFUSES HPOL _low //High.Side Transistors Polaﬁty is Activé.High (PWM 1,3,5
and 7)
//#FUSES‘ LPOL_low //Low.Side Transistors Polarity is Active.Low (PWMO0,2,4 -
and 6)
int16 PTCON;
#locaté _PTCON = 0x1C0

-#bit PTEN =PTCON.15
#bit PTSIDL = PTCON.13
#bit PTOPS3 = PTCON.7
#bit PTOPS2 = PTCON.6
#bit PTOPS1 = PTCON.5

#bit PTOPS0 = PTCON. 4
#bit PTCKPS1 = PTCON.3

#bit PTCKPS0 = PTCON.2
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#BIT PTMOD1 =PTCON.1

#BIT PTMODO =PTCON.0

INT16 PTMR;
#LOCATE PTMR = 0X1C2
INT16 PTPER;
#LOCATE PTPER = 0X1C4

INT16 SEVTCPP;

#LOCATE SEVTCPP = 0X1Cé6

INT16 PWMCON1;
#locate PWMCON1 = 0x1c8

#bit PMOD3 = PWMCON1.10

- #bit PMOD2 = PWMCON1.9

#bit PMOD1 = PWMCON1.8
#bit PEN3H = PWMCON1.6
#bit PENZH = PWMCONI1.5
#bit PEN1H = PWMCON1 .4
#bit PEN3L = PWMCON1.2
#bit PEN2L = PWMCON1.1
#bit PEN1L = PWMCON1.0
INT16 PWMCON2;

#locate PWMCON?2 = 0x1ca
#bit SEVOPS3 = PWMCON2.11

#bit SEVOPS2 = PWMCON2.10



#bit SEVOPS1 = PWMCON2.9
#bit SEVOPS0 = PWMCON2.8
#bit OSYNC = PWMCON2.1

#bit UDIS =PWMCON2.0

INT16 DTCON1;

#LOCATE DTCON1 = 0X1CC
#BIT DTAPS1 = DTCON1.7
#BIT DTAPS0 = DTCON1.6
#BIT DTIMES = DTCON1.5
#BIT DTIME4 = DTCON1.4

#BIT DTIME3 = DTCON1.3

#BIT DTIME2 = DTCON1.2

#BIT DTIME1 = DTCONI1.1

#BIT DTIMEO = DTCON1.0

int1A ife?-
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#BIT FAOV1H =FLTACON.9
#BIT FAOVIL =FLTACON.8
#BIT FLTAM =FLTACON.7
#BIT FAEN3 =FLTACON.2
#BIT FAEN2 =FLTACON.1
#BIT FAENl. =FLTACON.0
INT16 OVDCON;

#LOCATE OVDCON = 0X1D4

#BIT POVD3H = OVDCON.13
#BIT POVD3L = OVDCON.12
_#BiT POVD2H = OVDCON.11
#BIT POVD2L = OVDCON.10
#BIT POVDIH = OVDCON.9
#BIT POVDIL = OVDCON.8
#BIT POUT4H = OVDCON.7
#BIT_ POUT3H = OVDCON.5
#BIT POUT3L = OVDCON.4
#BIT POUT2H = OVDCON.3
#BIT POUT2L = OVDCON.2
#BIT POUT1H = OVDCON.1
#BIT POUTIL = OVDCON.0
INT16 PDC1;

#LOCATE PDC1 = 0X1D6

INT16 PDC2;
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#LOCATE PDC2 = 0X1D8
INT16 PDC3;
#LOCATE PDC3 = 0X1DA
void main(void)
{
ptper=0x01ff;
ptmr=0x00ff;
//PMOD3(PWM3 MODE) PMDO2(PWM2MODE) AND
'PMODI(PWMIMODE) FOR SELECT COMPLEMENTARY OR Independent
mode
PMOD3=1;//PWM3
PMOD2=1;//PWM2
PMODI1=1;// PWM1
pten=1; //ENABLE INPUT CLOCK FOR PWM
PTSIDL=0;
//PTMODO0 AND PTMOD1 FOR SELE(£T MODE PWM
ptmod0=0; // 00 Free Runniné mode
pnpod1=1'; // 01 Single-shot mode

//'10 Continuous Up/Down Counting mode.

/111 C;)ntinuous Up/Down mode with interrupts for double PWM
//PTCKPS0 AND PTCKPS1 BIT FQR PTMR PRESCALE
ptckps0=1; // 00 (1:1 prescale)
ptckps1=0; // 01 (1;4 preséale).

// 10 (1:16 prescale)
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// 11 (1:64 prescale)
//PENxh PENxI1 for enable pwmoutput
pen3h=1;
pen2h=1;
penlh=1;
pen3l=1;
pen2l=1;
penll=1;
pdci=0x120; -
pdc2=0X120;
pdc3=0x120;

OSYNC=1;UDIS=0;
POVDIH =1;
POVDIL =1,
POVD2H =1;
POVD2L =1;
POVD3H =1;
povd3l =0;
Pout3L =1;
while(true)
{
OVDCON = 0x001a; |
delay ms(3333),

OVDCON = 0x0019;
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delay ms(3333);
OVDCON = 0x0029;
delay _ms(3333);
OVDCON = 0x0025;
delay ms(3333);
OVDCON = 0x0026; .
delay ms(3333);
OVDCON = 0x0016;
delay_ms(333 3);

3}
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STEP 1

POVD4H | POVD4L | POVD3H | POVD3L | POVD2H | POVD2L POVDI1H | POVDI1L
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L POUT2H | POUT2L | POUTI1H | POUTIL
0 0 0 0 0
OVDCON = 0X0006
STEP 2
POVD4H | POVD4L | POVD3H | POVD3L | POVD2H | POVD2L POVDI1H | POVDIL
0 0 0 0 0 0 0 0
POUT4H POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUT1H l POUTIL
1 1,__..... S - . .
0 0 o | J 0 0
OVDCON = 0X0012
STEP 3
POVD4H | POVD4L | POVD3H | POVD3L | POVD2H | POVD2L | POVDI1H | POVDIL
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L POUT2H | POUT2L | POUTIH | POUTIL
0 0 0 0 0

OVDCON = 0X0018

137



STEP 4

POVD4H | POVD4L | POVD3H | POVD3L | POVD2H | POVD2L | POVD1H | POVDIL
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUTI1H | POUTIL
0 0 0 0 0
OVDCON = 0X0009
STEP 5
POVD4H‘ POVD4L | POVD3H | POVD3L | POVD2H | POVD2L | POVDI1H | POVDIL
|
| 0 0 0 0 0 0 0 0
j
i
POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUT1H | POUTIL
0 0 0 0 0
STEP 6
L4
POVD4H | POVD4L PQVD3H POVD3L | POVD2H | POVD2L | POVDIH | POVDIL
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUTIH | POUTIL
0 0 0 0 0




. . (] : ‘ .
Tﬂsunsuﬁm%’u “Three Phase 120 Conduction FFM Inverter”

#include <30f2010.h>

#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT

#FUSES MCLR

#use delay(clock=20000000)

#use rs232(baud=9600, xmit=PIN_f2,rcv=PIN_{3)
/#FUSES HPOL _low //High.Side Transistors Polarity is Active.High (PWM 1,3,5 1and 7)
/HFUSES LPOL _low //Low.Side Transistors Polarity is Active.Low (PWM 0,2,4 and 6)‘
int16 PTCON; -

#locate PTCON = 0x1C0

#bit PTEN = P’fCON. 15

#bit PTSIDL =PTCON.13

#bit PTOPS3 = PTCON.7

#bit PTOPS2 = PTCON.6

#bit PTOPS1 = PTCON.5

#bit PTOPS0 = PTCON.4 |

#bit PTCKPS1 = PTCON.3

#bit PTCKPS0 = PTCON.2

#BIT PTMOD1 =PTCON.1

#BIT PTMODO =PTCON.0

INT16 PTMR;
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#LOCATE PTMR = 0X1C2
INT16 PTPER;

#LOCATE PTPER = 0X1C4
INT16 SEVTCPP;

#LOCATE SEVTCPP = 0X1C6
INT16 PWMCON;

#locate PWMCONT1 = 0x1c8
#bit PMOD3 = PWMCONI. 10
#bit PMOD2 = PWMCON1.9
#bit PMOD1 = PWMCON1.8
#bit PEN3H = PWMCON1.6
#bit PEN2H = PWMCON1.5
#bit PEN1H = PWMCON1.4
#bit PEN3L = PWMCON] .2
#bit PEN2L = PWMCONI.1
#bit PEN1L = PWMCON1.0
INT16 PWMCON2; |
#locate PWMCON?2 = 0x1ca
#bit SEVOPS3 = PWMCON2.11
#bit SEVOPS2 = PWMCON?2.10
#bit SEVOPS1 = PWMCON?2.9
#bit SEVOPS0 = PWMCON2.8
#bit OSYNC =PWMCON2.1
#bit UDIS = PWMCON2.0
INT16 DTCONT;

#LOCATE DTCON1 = 0X1CC

#BIT DTAPS1 =DTCON1.7
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#BIT DTAPS0 = DTCON1.6
#BIT DTIMES = DTCON1.5
#BIT DTIME4 = DTCON1.4
#BIT DTIME3 = DTCON1.3
#BIT DTIME2 = DTCON1.2
#BIT DTIMEI = DTCONT.1

#BIT DTIMEO = DTCON1.0

int16 ifs2;

#locate ifs2=0x088

#bit fitaif = ifs2.11

INT16 FLTACON;

#LOCATE FLTACON = 0X1D0

#BIT
#BIT
#BIT
#BiT
#BIT
#BIT
#BIT
#BIT
#BIT

#BIT

FAOV3H =FLTACON.13
FAOV3L =FLTACON.12
FAOV2H =FLTACON.11
FAOV2L =FLTACON.10
FAOV1H =FLTACON.9
FAOVIL = FLTACON.S
FLTAM =FLTACON.7
FAEN3 =FLTACON.2
FAEN2 =FLTACON.I

FAEN1 =FLTACON.0

INT16 OVDCON;

#LOCATE OVDCON = 0X1D4

#BIT POVD3H = OVDCON.13
#BIT POVD3L = OVDCON.12
#BIT =

POVD2H

OVDCON.11
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#BIT POVD2L = OVDCON.10
#BIT POVDIH = OVDCON.9
#BIT POVDIL = OVDCON.8
#BIT POUT4H = OVDCON.7

#BIT POUT3H = OVDCON.5
#BIT POUT3L =OVDCON.4
#BIT POUT2H = OVDCON.3
#BIT POUT2L =OVDCON.2
#BIT POUTIH =OVDCON.1
#BIT POUTIL = OVDCON.0
INT16 PDC1;
#LOCATE PDC1 = 0X1D6
INT16 PDC2;
#LOCATE PDC2 = 0X1D8
INT16 PDC3;
#LOCATE PDC3 = 0X1DA
void main(void)
{ p_tper=0x01ff;
ptmr=0x00ff;
//PMOD3(PWM3 MODE) PMDO2(PWM2MODE) AND PMOD1(PWM1MODE) FOR
SELECT COMPLEMENTARY OR Independent mode
PMOD3=1;//PWM3
PMOD2=1;//PWM2
PMODI1=1;// PWM1

pten=1; // ENABLE INPUT CLOCK FOR PWM

ptmod0=0; // 00 Free Running mode

142



ptmodl=1; // 01 Single-shot mode
// 10 Continuous Up/Down Counting mode.

// 11 Continuous Up/Down mode with interrupts for double PWM

i/ . PTCKPSO AND PTCKPS1 BIT FOR PTMR PRESCALE
ptckps0=1; // 00 (1:1 prescale)
ptckps1=0; // Oi (1:4 prescale) ‘
// 10 (1:16 prescale)

// 11 (1:64 prescale)

/1 PENxh PENxI for enable pwmoutput
pen3h=1; //
penzh=1; //
penlh=1; //
pen3l=1; //
pen2l=1; //
penll=1; //

1/ : : :
pdc1=0x120; //
pdc2=0x120; //

pdc3=0x120; /

J/
OSYNC=1;UDIS=0;
POVDI1H =1;
POVDIL =1;
POVD2H =1;
POVD2L =1,
POVD3H =1;

povd3l =0;
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Pout3L =1,

J
while(true)
{ OVDCON = 0x0006;
delay ms(3333);
OVDCON = 0x0012;
delay ms(3333);
OVDCON = 0x0018;
delay_ms(3333);
~ OVDCON = 0x0009;
delay ms(3333);
OVDCON = 0x0021;
delay ms(3333);
OVDCON = 0x0024;

delay_ms(3333);
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STEP 1

POVD4H | POVD4L POV]33H POVD3L | POVD2H | POVD2L | POVDIH | POVD1L
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUT1H { POUTIL
0 0 0 0 0 0
OVDCON = 0X0006
STEP 2
POVD4H | POVD4L | POVD3H { POVD3L | POVD2H | POVD2L | POVDIH | POVDIL
0 0 0 0 0 0 0 0
POUT4H | POUT4L | POUT3H | POUT3L POUTZH POUT2L | POUTIH POUTIL
0 0 0 0 0 0
| "OVDCON = 0X0012
STEP 3
POVD4H | POVD4L | POVD3H | POVD3L POVD2H POVD2L | POVD1H | POVDIL
0 0 0 0 0 0 0 0
| POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L- | POUTIH | POUTIL
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STEP 4

POVD4H | POVDAL | POVD3H | POVD3L | POVD2H | POVD2L | POVDI1H | POVDIL

0 0 0 0 0 -0 0 0

POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUTI1H | POUTIL

0 0 0 0

OVDCON = 0X0009

STEP 5

POVD4H | POVD4L | POVD3H | POVD3L | POVD2H | POVD2L | POVDIH | POVDIL

POUT4H POUTAL | POUT3H | POUT3L | POUT2H | POUT2L | POUTIH | POUTIL

e a7

P

0 0

OVDCON = 0X0021

STEP 6

POVD4H | POVDAL | POVD3H | POVD3L | POVD2H | POVD2L | POVDIH | POVDIL

0 0o | o 0 0 0 0 0

| POUT4H | POUT4L | POUT3H | POUT3L | POUT2H | POUT2L | POUTIH | POUTIL

P —

0 0

OVDCON = 0X0024
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