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ABSTRACT

In this project, present the basic conéept and designing
phase control circuit to crete controls single phase full wave
of line voltage for controls AC Induction motor 1/4 hp.In this
part control circuit is provide logic signal in order to fired
SCR. Switch can adjust phase for fired in 0 to 180 degree by
using SCR to be Switching devices.

Advantage of this project is easy for construction and

control,can applied to controls 3 phase ac motor for high load.
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Simplified thyristor current and voltage curves showing
turn-off time. The period of thyristor turn-off is called the

commutation interval.
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showing turn-off time. The period of thyristor
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Fig. 1 Block diagram of the TCA 785 integrated phase control

points have to be parzlleled to provide
uniform control condidons in zll
phases and in controlled current con-
verter branches as well.

The synchronization signal U,,,, is de-
rived from the line voltage via 2 high-
value resistor. U, has to be connected
to pin 5 and ground to pin 1.

A highly sensitive zero—crossing derec-
tor provides synchronization. The de-
tector ist followed by z synchroniza-
tion register which controls a ramp
generator (sawtooth).

The latter mainly consists of a constant
CUrrent source /a, which charges ex-
termal capacitor C10 or Cy linearly
with ume vi2 pin 10. The ramp capaci-
1ance of C10 should be berween 500 pF
and 1 uF always bearing in mind that
sawtooch flyback times may increase in
preporton to the C10 value (see Fig. 3)
and thar maximum and minimum val-
ues of /y;, will not be exceeded.

Current [, 15 sdjustable by external
resistor R9 or Rg = 3 to 300 kQ via

nin 9

The RC nerwork R9, CI8 thus defines
the rise of off-state ramp voltage Uy
Each ramp commences with a zero
crossing of the sync voltage and ends
with the following by discharging
ramp capacitor CIC via an internal
discharge transistor.

The logic circuitry of the sync register
releases the informadon at the zero
detector output o the following circuit
only after the discharge monitor indi-
cates complete discharge of C10.

This is of major importance when
using the TCA 785 as a zero crossing
switch and puise width converter.-

Leakage voltage-at C10 does not affect
the controllability of the TCA 785 and
the

way in which the control volzge is

supplied.

In this case trouble-free adapration of
op-amps to the IC is possibie. At
the instant when the control vohage
reaches the leakage volage value maxi-
mum phase control of 186" is obtained
(Fig.4) and will be maintined (full

waveYever with contrel vahages whick

may be below the leakage voltages and
appréaching 0 V.

Dc control volage U, has to be con-
nected 10 pin |1 (with ground to pin 1).
The control comparator compares con-
trol de voltage and ramp voluage U,,. If
the latter exceeds control voltage Uy,
appropriate output pulses start at con-
trol angle a. The subsequent logic
determines the kind and width of the
different output pulses (positive to
ground) by means of several links {see
waveform in Fig. 2).

Main outputs Q1 (pin 14) and Q2
(pin 15) are given'by an emitter fol-
lower capable of handling 2 maximum
250 mA.

They are allocated to half-waves of the
same polarity.

Q1 delivers pulses only in the negative
half-wave and Q2 in the positive one of
the sync voltage.

Puise duration is about B = 30us
(short pulse-without connection to pin
12). It is freely extendible by external
capacitor CI12 or C; (see Table 1 for

TS erEienm s



Synz voltage = Vs (mout, Pn 5) .
riamo vohage Use tirigger pot, Pin 10)
__Corro! vohtage Uy . - oot 1))
Outont voltage Ve  lomuQLPals )
Qutout vohage U foupn Q1, Pin 14} Shor: puise:
— ~30ps
Ouwout voltage G foutpus Q2. A 2)
Oumit vohage U owtpt Q1. Pnd)
-
Ouiount vohage lig fouut G2, Pn 15) Long puise
; N . 180«
! ey | Pin 1231
) i Ee: i Outoun volage fa foutps Q1. Pin 14) nlsa
u A : .
H ]-r;ﬁ_.&‘uﬁm J-..- Ouinizt voltage G- fouts Q2. Pin 2) Long putse )
: t 4 15
5 THEREY Oviot voliage G foutout G, Pin 4) Pni3atl
Qutout voltage th foum QU. P 3)
Outownt vohtage & Q1+ Q2=0ZFn7
Switzning frequency
50 ms———150 ms 10 Hz
i__ 10 mg=——=—1 ms S0 Hz ’
Smg——— Sms = 100 Hz
T img ~—t=— ms — 500 Hz
Fig.2 TCA 785 waveforms
If the trigger input at pin 12 is short-
carcuited to ground, pulse widths of
B = 180°a (long pulse) resule.
Auxiliary outputs Q1 (pin 4) and Q2
Ny
(pin 2) are open collectors capable of Yo lic
handling 10 mA at maximum. Yo, p 1 tr= (iynsior
A signal can only be switched at either Ugy p-——Z— m/ Fosea: Prld. 15
. 1
output when collector resistors R4 and :
P i
R2 (= 15 kQ) are cxtcrn.zl.l)' connected :jy__:;l . : M .
berween output and positive pole. The =5 4Uyg: Uni ' 1/
Usgy 2Ussy = Ty > Ty t g
signal delivered comesponds o the in- T '
verted signal of Q! and Q2. Pulse y 7“:
duration (output towards positive U"“"] ' ~
pole) is about 8 = 30 —1
f s ointatpin 13 s d Fig.3 Sawtooth flyback time. The sawtooth
gger pomtatp onnecte t.o flyback time depends also on the value of the’
ground, pulse widths (output to posi-  ramp resistor R9 which, together with the
tive pole) of 18C°-a (long pulse switch-  ramp capacitor C10 determines the ramp
ing) occur here as well. Both 5 voltzge. Thus with large ramp voltages. flyback ..
8 cre . FUXIHATY  times zre always long because more eneryy has
ou:'~ ute QU foin 3L QZ {pin 7) are 1o b dicthrged Fig.4 Leskage voltage at capaciror £10
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Fig.5 Internal circuit of the TCA 785 output stage

provided as opex collectors and serve
for particular applications (e. . control
of external logic).

To obtain 1 signal collector resistors R3
and R7 are necessary, as above, be-
tween output and positive pole. The
signal of output QU s similar to that
of Q1 but with a width § = 180° =
constant. The signal at outpur Q2
corrcsponds to_the NOR-link of Q1
.nd Q2,i.c. Q1 + Q2.

r the following application auxiliary
outputs  are ncglcctua. To enhance
noise-inimunity here it is 2 good idea
to connect ourput QZ (pin 7) to
yround.

Pulse inhibit (nin &) can suppress pul-
ses simultaneously at all outpurs Q1.

Qa2, Q] QZ QU). Trigger point at

pin 6 has to be connected 1o ground by
a switch, 2 relay conuct or 2 npn-
transistor.

Fig.5 shows the internal circuit of the
TCA 785 1C ourpur stages.

Thyristor trigger module

Control of thyristors in line-commu-
tated or non-commuiatng current
converters requires particular trigger
modules. A thynistor is triggered by 2
positive current pulse berween gate and
cathode. The control pulse is main-
tained until reachiny, ihe latching cur-
rent.

The thyristor is switched off by reduc-
ing. the main current flowing berween
znode and cathode to below the hold-

ing current.
H

Fig.6 Pulse waveforms for thyristor
triggering.

Short pulse § = 32 to 10C ps, for resistive loads
in the rated current range.

Long pulse £ = 103 ps to | ms, for slightly
inductive loads or small resistive loads and
partial load range.

Continuous pulse f = 182° —a. for highlv
induczive loads. no trigger pulse transformer
with large voltage-time range is required.
Pulse train with 5 to 7 kHz clock frequency. to
allow operation with smasll trigger pulse
transformer, L ¢ small voltage time radge
(mVs).

Combined pulse for high rates of trigger
current: dig/de= 1103 A/ps to trigger serics
connected thyristors. .
Doubie puise to control fully controlied three-
phase bridges

Depending on load and circuit.design
various pulses of difterent durations
are applied to trigger the thyristor.

These pulscs are shown and annotated
in Fig. 6.
All tngger pulses, except the chain

pulse, can be generated by the

TCA 785. A CMOS device is required

for the chain pulse.

Directly controiling low power
thyristor with line voitage

Fig.7 shows 1 phase control using the
TCA 785 for directdy controlling a
BStC1040 low-power thyristor. Phase
angle is adjustable berween 0 and 180°

and power at the load berween 0 and
400 W ;
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N
Assembly rype- Consuntdc current /g av men Thermal resisunce of.
narural 7ir cooling 9, = 45 °C the heat sinks Ruca
IXMIT40A 12N 9 A 0.15 K/W
70A 037K/
47 A 0.6C K/W
M4 A 1.0 W
IXMTTSOAI1ZN- 137A 057 K/W-
106 A 0.15 KW
T7TA 030 K/W
SOA 0.60 K/W
3x MTIT65 A12N 185 A 0.055 K/W
152 A 0.l KW
128A 0.15 K/W
90 A 030 K/'w

Tablc3 THYODUL assemblics on a heat sink in a B6C dircuit for 3 X 383 V supply voltage

Assembly type Igav Upsu Thermai- Limitcurrent /i g Maximom
Usam  resisance of in a circuit with controllable ac
heat sink natural air cooling  current power.
Raca Sou=45°C 3t 9= 45°C
MTIT40A 08N 2x45A 323V 015 K/W 106 A 23 kW
039 K/w 93 A 20kW
0.60 K/'W 70 A 15 kW
16. KW 53A 11 kW
MTTSCAO8N  2x65A SOO_V €20 K/'W 11S A 25 kW
’ 030 K/W 102 A 2kW
0.60 K/ W 76 A 16 kW
MTT6S AOBN 2x75A 8COV 0.1 K/ W 167 A 36 kW
0.15 K/r'w 155 A M kW
¢.30 K/W 1I3A TEW

o et 3

e lime s

e sn JIRIND, v

noble metal pressure contacting, tech-
nique applied to the entire range of

large Siemens thyristors. -«
The following advantages recommend
the use of THYODUL:

o good, Pr-values, ..

o capable of handling high voltages,

¢. high alternating Joad strength.
Table 4 gives rms ac current limit va-
lues of fully controlled line modules
MTT40A..., MIIS0A... and
MTT65 A... in 2 W1C-circuit (sing]c-
phase back-to-back connection of
thyristors) with 220-V ac line voltage
25 2 function of the heat sinks’ thermal
resistance.



MOTOROLA
 SEMICONDUCTOR
TECHNICAL DATA

MOC3061

6-Pin DIP Optoisolators MOC3062
Triac Driver Output MOC3063

These devices consist of gallium arsenide infrared emitting diodes optically coupled to
monolithic silicon detectors performing the functions of Zero Voltage Crossing bilateral

triac drivers. 6-PIN DIP

They are designed for use with a triac in the interface of logic systems to equipment OPTOISOLATORS
powered from 240 Vac lines, such as solid-staie relays, industrial controls, motors, sole- TRIAC DRIVER OUTPUT
noids and consumer applisnces, etc. 600 VOLTS

* Simplifies Logic Control of 240 Vac Power

Zero Voltage Grossing

High Breakdown Voltage: Vpgy = 600 V Min

High Isolation Voltage: Vigo = 7500 V Min

Small, Economical, 6-Pin DIP Package

Same Pin Configuration as MOC3041 Series

UL Recognized, File No. E54315 Q| -

dvidt of 1500 Vius Typ, 600 Vius Guaranteed

VDE approved per standard 0883/6.80 {Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435VDEOBOS, IECE5/VDEDSE0, VDEO110b,

covering all other standards with equal or less stringent requirements, including
=883

e & & 9 0 0 0 0

IEC204VDED113, VDEQ160, VDEO832, VDE0S3], etc. CASE 730A-02
e Special lead form available (add suffix “T" to part number) which satisfies VDE0O883/ PLASTIC
€.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.
¢ Various lead form aptions available. Consult “Optoisolator Lead Form Options™ data (
sheet for details. COUPLER SCHEMATIC
MAXIMUM RATINGS
i Rating | Symbol |  vawe | unit |
INFRARED EMITTING DIODE
Reverse Voitage Vg ] Voits .
H ——{6
Forward Current — Continuous 13 60 mA ¢ l
Total Power Dissipation o1 T = 25°C : Pp 120 mw N 2o }
Negligible Power in Output Driver
Derate above 25°C 1.41 mw~C o
OUTPUT DRIVER 3 O
O#.State Output Terminal Voltage VDRAM 600 Volts
Past Benstitive Surge Cuecane - ITSM 1 | a
! e @ 130 s, 320 pps) ! ! '
Total Power Dissipation (« Tp = 25°C Pp 150 mw
Derate above 25°C 1.76 mw.C T ANODE
TOTAL DEVICE 2. CATHODE
INC
Isolation Surge Voltage (1) . Viso 7500 Vac -
(Peak ac Voltage, 60 Hz, 1 Second Duration) : ::E’;TT:ATEM
Tatal Power Dissipstion @ T = 25°C Po 250 mw 0O NOT CONNECT
Deraste above 25°C 2.94 mw: C 6. MAIN TERMINAL
Junction Ternperature Range T -40t0 +100 ‘c
Ambient Operating Temperature Range Ta ~4010 +85 °c
Storage Temperature Range Taig -4010 ~ 150 *C
Soldering Temperature (10 3) —_ 260 ‘c

(1) isolation surge voitage, ViSQ, is an internal device drelectric braskdown rating.
For this test, Pins 1 and 2 sre common, and Pins 4, 5 and 6 sare common.

’




MOC3061, MOC3062, MOC3063

- Typical circuit for use when hot line switching is
required. In this circuit the “hot” side of the line is
switched and the load connected to the cold or neutral
4 %3 side. The load may be connected to either the neutral or
hot line,

Rip, is calculated so that If is equal to the rated Iy of
the part, 15 mA for the MOC3061, 10 mA for the
MOC3062, and 5 mA for the MOC3063. The 39 ohm resis-
tor and 0.01 uf capacitor are for snubbing of the triac
and may or may not be necessary depending upon the
particular triac and load used.

Vee Rn

MOC051-63

240 Vac

Y

~ 0.01

Figure 8. Hot-Line Switching Application Circuit

A

Suggested method of firing two, back-to-back SCR’s,

3
ng 0y

vee 1 € with a Motorola triac driver. Diodes can be TN4001; resis-
R L tors, R1 and R2, are optionail 330 ohms.
' boan MoCHEI o 4. ScR i
- o SCR *For highly inductive loads (power facior < 0.5}, change this vaive 1o
3 & n 360 ohms.
Ot pmmeeme AAA-

Note: This optoisolator shouic not be used to Srive & 1030 cirectly, it is
imended 10 be 3 trigger device only.

Lo -1\

Figure 9. Inverse-Parallel SCR Driver Circuit
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MC7800
Series

..c VOLTAGE REGULATORS

adjustable voliages and currents

Qutput Current in Excess of 1 0 Ampere

No Externat Componenis Requirad

Internal Thermal Overioad Prolectign

Internat Short-Circuit Cutrent Limiting

Qutput Transisior Safe-Area Compensation
Output Voltage Ofterea in 2« ana 4*» Tolerance

.ators are monolithic integrated circuns de-
THREE..w-vonage regulators for a wide vanety of apphcatnons
.wbing local. on-card regulation These regulators employ internal
current hmiting, thermal shutdown, and safe-area compensation
With adequate heaisinking they can deliver oulpul cusrentsinexcess
of 1 0 ampere Although designed primariy 3s a hxed voliage regu
13tor these devices can be used with exiernat components io obian

THREE-TERMINAL
POSITIVE FIXED
VOLTAGE REGULATORS

SILICON MONOLITHIC
INTEGRATED CIRCUITS

REPAESENTATIVE
SCHEMATIC DIAGRAM

240

03

——at—-0 l .toul

U255k

IXLN

K SUFFIX
METAL PACKAGE
CASE 1 03

O

1 1
o'

mput Qutout

Groung

Bertro o View)

Puss 1 4na 2 electngans seated e case Case
N T

T SUFAX
PLASTIC PACKAGE
CASE 221A-04
PIN 1 INPUT . 4‘1 "
T 4y Heatsink
2. GROUND 2 / K surlace connected
3 OUTPUT 3 0 Bin 21

ORDERING INFORMATION

STANDARD APPLICATION

3
lncuvb—T—O-l NG IBA o8 Ol tout
]

Co

Sl---

A ¢ 0N grouna 0 hetween the
1NOUT ang the outpul voitages  Tne waoutl volt
e must cemain tvoically 2 0 V aoove the out-
Out votlage even Quring the iow 00Nt ON the
tAOUT 70DIe voltage

XX ® tnese two digits of the tyoe number «nds-
cate voirage

. " ¢ Cyn 18 required it reguiator s tocated an
2opreciable dsstance from power supply
hiter

°" - CQ s nOt neeced for staddity. however,

' H i '
i Output Voltage Tested Oparating
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tmcsevey T = T 95 to - 150°C Metal YN 20m e tew I
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