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ABSTRACT

This thesis presents the Magnetic Field Generator that the function characteristic of
system consists of two main part are power part and control circuit. Power part is a coil which
generates magnetic field and SCR uses current while generate very high magnetic field. Control
circuit is controller by handing which uses for generating very high magnetic and by automatic
which uses microcontroller as central processing unit and send output to SCR trig. There are two
modes of function first function is a mode that generates magnetic field between 0-1,200 gauss
and other will be generated magnetic material as permanent magnetic field which can be applied

to another industry.
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M3197 4.1 A7 19910N1INAAD VY Manual

Y mite g Yy miiewld
IaUnINg (V) 13 UNDE (V)

(Gauss) (Gauss)
0 0 16 2,850
1 80 17 3,000
2 220 18 3,150
3 400 19 3,300
4 550 20 3,450
5 700 21 3,600
6 900 22 3,750
7 1,150 23 3,900
8 1,400 24 4,050
9 1,600 25 4,200
10 1,800 26 4,350
11 2,000 27 4,500
12 2,200 28 4,650
13 2,400 29 4,800
14 2,550 30 4,950
15 2,700 31 5,100
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M5199 4.2 AN 1HNNNINAADIMUY Auto (AD)

AdA (Gauss) usaduiInld (v) AdAY (Gauss) usaduRsald (v
600 7.00 1,600 6.68
700 6.97 1,700 6.65
800 6.94 1,800 6.62
900 6.90 1,900 6.60

2,000 6.56 3,600 6.05
2,100 6.53 3,700 6.02
2,200 6.50 3,800 5.95
2,300 6.46 3,900 5.82
2,400 6.43 4,000 5.85
2,500 6.40 4,100 5.81
2,600 6.37 4,200 5.78
2,700 6.33 4,300 5.75
2,800 6.30 4,400 5.70
2,900 6.27 4,500 5.68
3,000 6.24 4,600 5.62
3,100 6.20 4,700 5.57
3,200 6.18 4,800 5.54
3,300 6.15 4,900 5.50
3,400 6.10 5,000 5.45
3,500 6.08 5,100 5.40
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msnﬁ f.1 i’nilﬂ%&l'ﬂ!ﬁ&lU‘llu1ﬂ°llﬂﬂ‘llﬂﬁ’3ﬂ‘ﬂﬂ~1llﬂﬂ

Gage No. Area Circular Mils Gage No. Area Circular Mils
0000 212,000.0 19 1,290.0
000 168,000.0 20 1,020.0
00 133,000.0 21 810.0
0 106,000.0 22 642.0
1 83,700.0 23 509.0
2 66,400.0 24 404.0
3 52,600.0 25 320.0
4 41,700.0 26 254.0
5 33,100.0 27 202.0
6 26,300.0 28 160.0
7 20,800.0 29 127.0
8 16,500.0 30 101.0
9 13,100.0 31 79.7
10 10,400.0 32 63.2
11 8,230.0 33 50.1
12 6,530.0 34 39.8
13 5,180.0 35 315
14 4,110.0 36 25.0
15 3,260.0 37 19.8
16 2,580.0 38 15.7
17 2,050.0 39 12.5
18 1,620.0 40 9.9
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International
TSGR Rectifier

111RKI SERIES

PHASE CONTROL THYRISTORS

Features

B High current and high surge ratings
W dv/dt = 1090V/us option

M Ceramic housing

B Threaded studs UNF 1/2 - 20UNF2A
W Types up to 1200V Vo, Voo,

M di/dt = 300A/us

TypicalApplications

B DC motor controls
B Controlled DC power supplies
M AC controllers

Major Ratings and Characteristics

Stud Version

110A

Parameters 111RKI Units
lriavy 110 A
eT, S0 C
sy 172 A
[ @ 50Hz 2080 A
@ 60Hz 2180 A
Pt @ 50Hz 21.7 KAZs
@ 60Hz 19.8 KAZs
Vo Vanm 400 to 1200 v
tq typical 110 us
T, -40to 140 C

case style

TO-209AC (TO-94)
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-International

Bulletin 125152 rev. C 05/97 TSR Reclifier
ELECTRICAL SPECIFICATIONS
Voltage Ratings
Voltage VoanV arwe Max. repetitive Vg maximum non- loan! aau Max.
Type number | Code peak and off-state voltage repetitive peak voltage eT )= T, max,
) \ mA
40 400 500
111RK] 80 800 900 20
120 1200 1300
On-state Conduction
Parameter 111RKI Units | Conditions
lrav) Max. average on-state current 110 A 180° conduction, half sine wave
@ Case temperature 80 °C
lyams) Max. RMS on-state current 172 OC @ 83°C case temperature
lisw  Max. peak, one-cycle 2080 t=10ms | No voltage
non-repetitive surge current 2180 A t=8.3ms | reapplied
1750 t=10ms | 100% VRRM
1830 t=8.3ms | reapplied Sinusoidal half wave,
12t Maximurm Pt for fusing 21.7 t=10ms | No voltage Initial T, = T max.
19.8 2 t=8.3ms | reapplied
KA®s <
16.3 t=10ms | 100% Vnr»w
140 t=8.3ms | reapplied
13Vt Maximum 3Vt for fusing 217 Ka2Vs| t=0.1 to 10ms, no voltage reapplied
Vmon Low level value of threshold
0, -
voltage 0.82 . (16.7% x ux by <l <mx b, ) T, =T, max.
\ High level value of threshold
T(T0)2
1.02 (f>nxl  )T,=T, max.
voltage Tenr Ty
o8 Low level value of on-state 216 (167% x x1 | | T o1
. J o XX <l<mnx , = max.
slope resistance & ww)) J ?
mQ
, High level value of on-state
2 07 fovel value of on 170 (1> %Xy T, = T, max.
slope resistance
w  Max on-state voftage 1.57 v 1= 350A, T, = T, max., t, = 10ms sine pulse
Maximum holding current 200
mA | T, =25°C, anode supply BV resistive load
L Typical latching current 400
Switching
Parameter 111RKI Units | Conditions
difdt  Max. non-repetitive rate of rise 200 A Gate drive 20V, 20Q, lr < 1us
of tumed-on current ue T = TJ max, anode voltage < 80% VDRM
Tyolca . Gate current 1A, dig/dt = 1A/us
ty ypical delay time 1 Vd = 0.67% V. T, = 25°C
. Tooeat ot 1 o B I 4 =50A. T, =T, max, audt = -5A/zs, Vy, = 50V
q ypical furn-of time dvfdt = 20V/us, Gate OV 25Q
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111RKI Series

TSR Rectifier Bulletin 125152 rev. C 05/97
Blocking
Parameter 111RKI Units | Conditions
dv/dt  Maximum cntical rate of rise of :
500 Vips { T, = T, max. linear 1o 80% rated V.
off-state voltage o ¥ 44 4199 Yonu
taw  Max. peak reverse and off-stats _ ]
baw  leakage current 20 mA | T, = T, max, rated VoruV raw 2PPlied
Triggering
Parameter 111RKI Units ] Conditions
Pow  Maximum peak gate power 12 W T,= T, max, tp <5ms
Py, Maximum average gate power 3.0 T, =T, max, f = 50Hz, d% = 50
lam Max. peak positive gate current 3.0 AT y= TJ max, !p < 5ms
+Vgu Maximum peak positive
2
gate voltage 0
- - v T,=T,max t_<5ms
“Veu Maximum peak negative Jo 4 P
10
gate voltage
TYP. MAX.
tor DC gate current required 180 - T =" 40°C
to trigger 80 120 mA | T = 25°C
40 R ) Max. required gate trigger/ cur-
T,=140°C rent/ voltage are the lowest value
v DC gate voltage required 5 R T =-40°C which will trigger all units 12V
er ed 2 ’ anode-to-cathode applied
to trigger 1.6 2 vV |T,= 25C
1 - - o
T,=140°C
tso DC gate current not to trigger 60 mA Max. gate current/ voltage not to
T ZT max trigger is the max. value which
. =4 will not trigger any unit with rated
Veo OC gate voltage not to trigger 0.25 v Vor, anode-to-cathode applied
Thermal and Mechanical Specification
Parameter 111RKI Units | Conditions
T, Max, operating temperature rangel -40 t0 140 .
Tstg Max. storage temperature range -401t0 150
Ry Max. thermal resistance,
o 0.27 DC operation
junctionto case
Kw
Rcs Max. thermal resistance,
0.1 Mounting surface, smooth, flat and greased
case to heatsink
T Mountingtorgue, £ 10% 15.5 Non lubncated threads
(137) Nm
14 (ibf-in){ Lubricated threads
(120)
wt Approximate weight 130 g

Case style

TO-209AC (TO-94)

See Outline Table
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111RKI Series -International
Bulletin 125152 rev. C 05/97 TSR Rectifier
AR, - Conduction
(The foliowing table shows the increment of thenmal resistence R, ,. when devices operate at different conduction angles than DC)
Conduction angle | Sinusoidal conduction { Rectangular conduction | Units | Conditions

180° 0.043 0.031 T, =T, max.

120° 0.052 0.053

90° 0.066 0.071 K/wW

60° 00386 0.101

30° 0.167 0.169

Ordering Information Table

— omz=n

n - IT(AV) rated average output current (rounded/10)
EH - 0=Eyelet terminals (Gate and Auxiliary Cathode Leads)
1 = Fast - on terminals (Gate and Auxiliary Cathode Leads)
2 = Flag terminals (For Cathode and Gate Terminals)
H - Thyristor
- Voltage code: Code x 10 = Vi, (See Voltage Rating Table)
I - Criticalav/dt: None = 500V/usec
8§90 = 1000V/usec

Outline Table
CERAMIC HOUSING
FLAG TERMINAL 225 DIA.
Mo 52(020) DIA
i
[ 15(0 06) DIA 5
-4 o
i
n 8
5ie e S 7
il <
sls Z 10 30}
. F
% e
= <
& I ~
181
e g 3
g% |
~ 1=
) 1/2*-20UNF-2A
— Case Style TO-208AD (TO-83)
Al dimensions in millimeters (inches)
& _
3 ]
w .
i
w|we
~le
—Fe—— 24009)
295(1186) l
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Outline Table
CERAMIC HOUSING
’ 16 5 {0.65) MAX
8.5{0.33) DIA
_.' I._u(omom
FLEXIBLELEAD
(0258.i)
IR ¥ Fast-on Terminals
. 215(8 46) T 10 039) AMP. 280000-1
: REF-250
= RED SHRINK
© WHITE SHR INK
§j g]f 5 | 22588 MAX DIA,
3 z
= 2} &
2 s . T ;l
HE AN
« i SW 27 ]
L 12°ROUNF-2A
1
29.5{1.16) MAX.
Case Style TO-209AC (TO-94)
All dimensions in millimeters (inches)
~ 140 T T T - 140 m T
g 111RK Series ¢ 111RKI Series. !
° Rypue (DC) = 0.27 KW I3 (OC) =0.27 KIW__|
2 130 i . 5 130 < -
: \\ N A ; > D
3 120 ]
é 120 \ \k ] i "—'-1 E ‘ \\\ ‘\ -'
o Conduchon Angle k) N (ionduct»on Perod
8 NN REERN
o \ o N NN N,
2 \ 2 100 1
9 100 A N S ) &
; \ 2 90 30" A
< 90° X < 00 N
E %0 0 120° E 80 120°
§ Ty £ 1] o
8 e g 1.

[¢] 20 40 &0 80 100 120 0 20 40 60 80 100 120 140 160 180
Averoge On-state Current (A) Average On-state Current (A)

Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
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g 180° N\ »

& 1o 120°~hL \od% \‘é,»,‘

e ol | ST | N

cg 100 “‘RMSL‘::% /, // "”:\ \‘(‘%

2 1

D NN

2 & / // (‘onducn.or Angleé\k/h's \&\

g m - N

< Y, 11IRKI Se 4w N

g TJTWC’FS S SIS SN

5 S

2 % 0 o @ 80 100 120 20 40 60 8 10 120 140

Average On-state Curent (A) Maximum Alowable Ambient Temperatue (°C)

Fig. 3- On-state Power Loss Characteristics
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3 180 1200t vy A Q‘”"q‘,
R MR vara 77 2
; 140 gg\ 77," v4 hJo. o’%
3 120 -+ 7// / % {
6 10 .RMSUm”L /. RN N
s 1 /%*,é%w$§> N
g 7 Conauction Fen I"W \\
9 &0 )71 1] T T 2‘(/'" T~ >
‘é © /, MRkiseres |~ NN N
;- rom B RES
g g LI ~

0 20 40 6 8 1012014016018 20 40 60 80 100 120 140
Average On-state Current (A) Maximum Allowable Amblent Temperatue (°C)

Fig. 4 -On-state Power Loss Characteristics
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o 1600 411 @ S0Hz 0.0100s % L/ o Vdtage Reapplied
3 YT U % b~ Rated VoryReappiie
5 5 1%
1400 1500 \
\ [+
§ N g NI
> 1200 NN ® I N
£ (N & ) Rat
& % 1000 :
3 1000 AN 5 T~
I T11RK Serles S z Mmaiiii
% = ¥ I 111RK! Serles
@ [
8 ol L T1 & oo L LI L
1 10 100 0.01 0.1 1 10
Number Of Equatl Ampitude Halt Cycle Current Puises (N) Putse Traln Duration (s)

Fig. § - Maximum Non-Repetitive Surge Current Fig. 6 - Maximum Non-Repetitive Surge Current
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10000 g0y
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g —1,=25C
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2 11 11 1RK! Sedies’
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Instantaneous On-state Vdtage (V)
Fig. 7 - On-state Voltage Drop Characteristics
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= 0.001
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Fig. 8 - Thermal Impedance Z,, ,. Characteristic
100 === T o 3
fRectanguiar gate puiseTHi (1YPGM=12W, tp=5ms B
S Fc) Recommended load ne for (2) PGM = 30W, 1p = 2ms E
< I rated di/dt: 20V, 30chms: v B)PGM = 60W. tp=1ms ﬁ
B b tr<=0.5 s, Ip=>bys { (4) PGM = 200W. tp = 300us
= b) Recommended bad Ine forp W N
S 10F <=30% rated didt: 15V, 40chmsx
° E tre=1 ps, tp=>bus = —
3 v :
P = A )
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L L L L) LLL)
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Fig. 9 - Gate Characteristics
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SIEMENS

Phase Control IC TCA 785
Bipolar iC

Features

® Reliable recognition of zero passage

® Large application scope

® May be used as zero point switch

® LSL compatible

® Three-phase operation possible (3 ICs)
® Output current 250 mA

® lLarge ramp current range

® Wide temperature range

P-DIP-16-1

Type Ordering Code Package
TCA 785 Q67000-A2321 P-DIP-16-1

This phase control IC is intended to control thyristors, triacs, and transistors. The trigger pulses
can be shifted within a phase angle between 0 ° and 180 *. Typical applications include
converter circuits, AC controllers and three-phase current controllers.

This IC replaces the previous types TCA 780 and TCA 780 D.

Pin Definitions and Functions

I Pin Symbol Function
s t6[]% 1 GND Ground
02(]2 t5[]02 2 Q2 Output 2 inverted
3 Qu Output U
aw(]s w[Jot 4 Q2 Output 1 inverted
0 1[ 4 1 :] L 5 Vsyne Synchronous voltage
s fle : 0z |oupuz
116 1] v 8 V rer Stabilized voltage
I 0 Go | Ramp oapacianee
Vaer [: 8 91 R 11 Vi Control voltage
1€P003S6 12 Cr2 Pulse extension
13 L Long pulse
14 Q1 Output 1
Pin Configuration 15 Q2 Output 2
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Functional Description

The synchronization signal is obtained via a high-ohmic resistance from the line voltage
(voltage Vs). A zero voltage detector evaluates the zero passages and transfers them to the
synchronization register.

This_synchronization register controls a ramp generator, the capacitor Co of which is charged
by a constant current (determined by Rs). If the ramp voltage Vio exceeds the control voltage
Vu (triggering angle ¢), a signal is processed to the logic. Dependent on the magnitude of the
control voltage Vi, the triggering angle ¢ can be shifted within a phase angle of 0° to 180",

For every half wave, a positive pulse of approx. 30 us duration appears at the outputs Q 1 and
Q 2. The pulse duration can be prolonged up to 180" via a capacitor Cr. If pin 12 is connected
to ground, pulses with a duration between ¢ and 180" will resuit.

Outputs WT and @2 supply the inverse signals of Q 1 and Q 2.

A signal of ¢ +180° which can be used for controlling an external logic,is available at pin 3.
A signal which corresponds to the NOR link of Q 1 and Q 2 is available at output Q Z (pin 7).
The inhibit input can be used to disable outputs Q1, Q2and WT , U2 |

Pin 13 can be used to extend the outputs U1 and W2 to full pulse length (180" — o).

. L Putse
27T Extenston
A12
5
Vsync [> Toro Synchron 1N P
Oetector Register A —
4
6 i Y I Py
Vs T 8 Discharge Logic | 2 5
— A+ « |Monitor 3
y > AN ; Qu
= ———
{ e > 0z
[@- —
Control
1 Comparator
GND
l T 68
Discharge
9 |8 10 |11 Transistor |¢|q3 1
Wi
R Vo Com= (= Control Inhibit Long-Pulse
9 stav “107T— \T/Voltage Commutation
L ~1£800358
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TCA 785

! | ||
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| | |
{ +— ——+
|| !

R
l | |
| {1
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"

_.l, | | T
_L__J ' } ’_l..._.l
I ( t
l I J‘“" I
] | ‘
} I
bt + [ 4
U U
| | 1]
0 ;0 18l0,| o 1ED00359

Synchronization voltage

Ramp peak voltage
Ramp voltage

Control voltage
Min. ramp voliage = V

Q2

- Q1

- Q2,Pin12toGND

- Q1,Pin12{oGND

2, Pin 13to GND

t, Pin 13to GND

- Qu

Pulse Diagram
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Absolute Maximum Ratings

Parameter Symbol Limit Values Unit

min. max.

Supply voltage Vs -05 18 \YJ

Output current ai pin 14, 15 Ia - 10 400 mA

Inhibit voltage Ve - 0.5 Vs \Y

Control voltage Vi -0.5 Vs \

Voitage short-pulse circuit Vis -0.5 Vs \)

Synchronization input current Vs — 200 + 200 nA

Output voltage at pin 14, 15 Va Vs \)

Output current at pin 2, 3,4, 7 Io 10 mA

Output voltage at pin 2, 3,4, 7 Vo Vs Vv

Junction temperature Ti 150 °C

Storage temperature Ts; - 55 125 °C

Thermal resistance

system - air Rinsa 80 K/w

Operating Range

Supply voltage Vs 18 \YJ

Operating frequency f 10 500 Hz

Ambient temperature Ta -25 85 C

Characteristics

8<Vs<18V;-25"C<Ta<85°C;f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Circuit

Supply current consumption Is 4.5 6.5 10 mA |1

S1... S6 open

V=0V

Ciw=47nF; R9=100 ka

Synchronization pin 5

input current Is ims 30 200 pA |1

R 2 varied

Offset voltage . aVs 30 75 mV |4

Control input pin 11

Control voltage range Vi 0.2 V10 peax Vo1

fnnoit racictanca P, 18 ko 58
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Characteristics (cont’d)
8<Vs<18V;-25'C<Ta<85°C; f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Circuit

Ramp generator

Charge current ho 10 1000 pA

Max. ramp voltage Vio Va—2 \) 1

Saturation voltage at capacitor | Vio 100 225 350 mV 1.6

Ramp resistance Re 3 300 ko |1

Sawtooth return time 1 80 us |1

Inhibit pin 6

switch-over of pin 7

Outputs disabled VoL 3.3 2.5 \ 1

Outputs enabled Ve h 4 3.3 Vot

Signal transition time te 1 5 us (1

Input current Ien 560 800 uA i1

Ve=8YV

Input current g G 80 150 200 pA 11

Ve=17V

Deviation of I1o Lo -5 5 % 11

R = const.

Vs =12 V; Clo=47 nF

Deviation of Io Io -20 20 % |1

R e = const.

Vs=8Vto 18V

Deviation of the ramp voitage

between 2 following )

half-waves, Vs = const. AV10max +1 | %

Long pulse switch-over

pin 13

switch-over of S8

Short pulse at output Vi 3.5 2.5 Vo1

Long puise at output ViaL 2.5 2 Vo1

Input current AT 10 pA 1

Via=8V

Input current —hav 45 65 100 pA 1

Vis=1.7V

Outputs pin 2, 3,4, 7

Reverse current Iceo 10 uA 2.6

Va=Vs F

Saturation voltage Visat 0.1 0.4 2 vV |26

la=2mA .
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Characteristics (cont'd)

8<Vs<18V;-25C<Tac85°C; f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Circuit

Outputs pin 14, 15

H-output voitage Viansn | Vs =3 Vs—2.5 Vs —-1.0 V 136

~Ia=250 mA

L-output voltage Vianst 0.3 0.8 2 Vo 126

lo=2mA

Pulse width (short pulse) fp 20 30 40 us |1

S9 open

Pulse width (short puise) 1 530 620 760 us/ |1

with Cr2 nF

Internal voltage conuol

Reference voltage Vrer 2.8 3.1 3.4 Vo1

Parallel connection of

10 ICs possible

TC of reference voltage AREF 2x10-4 15x10-4 |1/K {1
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TCA 785

Application Hints for External Components

min max
Ramp capacitance Cio 500 pF 1uFY

Tri . int VitxRax Cio 2
riggerin oin = —m8M8M
9 IP Veer x K

Veer x K 2)

Charge current o=
Ro

Pulse Extension versus Temperature

The minimum and maximum values of lo
are to be observed

Ramp voltage

Veerx Kxt 2
Viomax=Vs-2V Vo —en

Rax Cio

IED00360

780
|

ps/nF =15V

660 —— Ciz=1nf
600

540

5480
§ 420

>
w360

g
£ 300
240

180

)1
W]

60

-4 -20 0 20 40

) Attention to flyback times
2)K=1.10+20%

60 80 € 100

——-——’-T
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TCA 785

Output Voltage measured to + Vs

Vs -V,
S 14/1527

f

Supply Current versus Supply Voltage

3.7
35
33
31
29

25
23
24

19 F

1.7
15
13
11

IED00361

4
W 4

V=15V

N

«25°C

02F

0

)
s

0

100 200

1£000362
8.5
mA =
»
7.9 —at—t
~17-25°C
J/
7.3 C
- +25°C
6.7__'_,* I l//
i L Toc
61 7 < 85 C
1
1
55 ]
< +
r.d |
69 |
T
43 .
l
8 10 12 1% 1 18V20
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C]z——-:‘-"‘ 1nF
S 9T
I b
5
Zero 212
50 Hz 1kQ 250 k& |¢ Cerector
i l> i —*Synchron. 1, 6x10 kQ
BVaus R1 | R2 Register T
==0.33 uF
s L 16 g T 15 |52 Ve
” —L 4‘( 8 Discharge Logic |2 S3
I'IOO nF — A . JANS __L Monitor ] 0
= i —> 7 {55
l_> ?—l Sé
1(” »@ —
Control
1 Comparator
GND 1
; Discharge
9 |8 10{11 Tramsistor ol |3
“’l o 0V o S 7(1 8
2 A
R%x P bom= e 17| e i (T
_I J) 10 k@

0.‘.VS VS VS 0-‘.VS
1£500363

It is necessary for all measurements to adjust the ramp with
the aid of Cioc and R ¢ in the way that 3V< Viampmaxs Vs~ 2V
e.g. Clo=47nF; 18 V: Re=47KkQ; 8V: Re =120 kQ
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TCA 785

. MC 6

12500364

The remaining pins are connected as in test circuit 1

Test Circuit 2

fa

Pin 14,15
MC6

A lV“
I

1£500365

The remaining pins are connected as in test circuit 1

Test Circuit 3
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ve/mv 75
b
—_—f

75

Vv

——

e %

I

[£S00366

Remaining pins are connected as in test circuit 1
The 10 uF capacitor at pin 5 serves only for test purposes

Test Circuit 4

Pin 3 S Oscillator
0'—“_’—‘ oo
o—-ae— ‘!i!’
Pin 11 lDVM
4 —————o (0S5 V
I11 i
[€£500368

Pin 1

1£500367

[ o, L DU -~ L& AN e oA
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p—— +
ot
| o—
12k INID65S -
- [¢]
Outputs
1£500369 1€500370
Inhibit 6 Long Pulse 13
* - + +
—
\V/
I |
(L IES00371
1 16500372

Pulse Extension 12

Reference Voltage 8
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TCA 785

R i
o~ 4 - -+
) =
r 78 [T]
tA 220 kQ
1N&00S
17 1
047 “FT Load Qb
10 k§2 1
: L 6 []a 7k
2 15 BAY 61 T.
7
KT pF| % 3 1% B/}Llé‘l 150 9 ;E
— —_ >4 f }
16 V- BAY[BAY| " — TXC10
220 V 61 61 ——1 "f M 60
0 o| TCA 785 [1p == 2.2 pFiv)
0.22 pF 6 1 | 22k& 10 kR
—— —J
250 V~ ZS BV 7 10
-
_alJ ? _J_Gz
2249 150 pF
G
0 pF== ==
100 ]&7pF
kR
v -
(oo
Mp 1£500373

Application Examples
Triac Control for up to 50 mA Gate Trigger Current

A phase control with a directly controlled triac is shown in the figure. The triggering angle of
the triac can be adjusted continuously between 0° and 180" with the aid of an external
potentiometer. During the positive half-wave of the line voltage, the triac receives a positive
gate pulse from the IC output pin 15. During the negative half-wave, it also receives a positive
trinnar nidea fram nin 14 The trinaer niilse width i« annrox 100 s



88

r
g o i é oa
; " == ‘cz =
1 [=] (=
O‘L - = - (‘l\/lz gE sl
N l £ =l EE
B 2
= ~1 g
- i g
w
_ —{ ] - +— —4¢
=) o~ (=) NO-.'
=z o~
zl. & = . &
DR ~ R — «n
—— N
- (] - o
f 3 < @
o
- ~m o
© w
& 8 xT=== ¢
o~ = N ~
o~ E @ o~ ~
A &
o] w [
N 8 <
< —
1 NI
L o B L oy S o >
-_— Mo
v g8 =
o~ > 5 o il | T
| T o~ == c
o~ et o~
“ o — o U‘Lq
X
- hanen i POV i
o~ 3
iH '
2| o 2| o] o] = ol € TS
o~ o
w wn o~ 2
= ©
t\:b;' e
= <
s 2
] ] o]« ] ol & @
>
<
N2
(o] 1" B
. C <
o Ma]
|- =
2o Y = L =
™~ X v o
— S o S
B &=
~ e < Tt
~ b=
-~ +——L2 -
w wn
e 6%

Fully Controlied AC Power Controller
Circuit for Two High-Power Thyristors

Shown is the possibility to trigger two antiparalleled thyristors with one IC TCA 785. The trigger
pulse can be shifted continuously within a phase angle between 0° and 180° by means of a
potentiometer. During the negative line half-wave the trigger pulse of pin 14 is fed to the
relevant thyristor via a trigger pulse transformer. During the positive line half-wave, the gate of
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Tsunsumaugunisiinans

;Port3= Into DA
;Key matrix Portl

;Display =Port0 scan display =P2.0-2.3

:PROGRAM FOR DAC0804
2k o 3 Ak ok 3 ok 3 o e ok okl 3 ok e ok ok e ke ok ok ok ok 3k A ok 3k ok ok sk ok ok 3k ke 3k ok ok sk ok ok ok sk sk ok Kk ok
ORG 0000H
MOV P3,#0FFH
MOV RO,#00H
MOV R1,#00H
MOV R2,#00H
MOV R3,#00H
MOV R4,#00H
MAIN: ACALL KEY
ACALL DIS
SIMP MAIN
KEY: MOV P1,#0FEH
ACALL DELAY
MOV APl
CINE A#0F6H,KEY1 KEY1
KK1: MOV APl
PUSH ACC
ACALL DIS
POP ACC
CINE AH0FEH,KK1
MOV A#01H

LIMP GH
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KEY1: MOV A,P1

CINE AH#OEEH KEY?2 ;KEY4
KK2: MOV A,P1

PUSH ACC

ACALL DIS

POP ACC

CINE A #OFEH ;KK2

MOV A#04H

LIMP GH

KEY2: MOV APl

CINE A #0DEH KEY3 JKEY7
KK3: MOV APl

PUSH ACC

ACALL DIS

POP ACC

CINE AH#HOFEH ;KK3

MOV AHOTH

LIJMP GH
KEY3: MOV APl

CINE A#OBEHKEY4 ;RES

MOV A#00H

MOV RO,#00H

MOV R1,#00H

MOV R2 #00H

MOV R3,#00H

MOV R4,#00H

LIMP GH SRR AR AR AR KA KA AR RA KA KA
KEY4: MOV P1,#0FDH

ACALL DELAY

MOV APl
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KK4:

KEYS:

KKS5:

KEY6:

KEY7:

CINE
MOV
PUSH
ACALL
POP
CINE
MOV
LIMP
MOV
CINE
MOV
PUSH
ACALL
POP
CINE
MOV
SIMP
MOV
CINE
MOV
PUSH
ACALL
POP
CINE
MOV
SIMP
MOV
CINE
MOV
PUSH

AH#OFSHKEYS
APl

ACC

DIS

ACC
A#OFDH,KK4
A#02H

GH

APl
A#0EDHKEY6
APl

ACC

DIS

ACC

A H#OFDH,KKS5
A#05H

GH

APl
A#ODDH,KEY7
APl

ACC

DIS

ACC
A,#OFDH,KK6
A#08H

GH

APl
A#0BDH,KEY8
APl

ACC

;KEY2

;KEYS

;KEYS

;KEYO
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KEYS:

KXS8:

KEY?9:

KK9:

KEY10:

KK10:

ACALL
POP
CINE
MOV
SIMP
MOV
ACALL
MOV
CINE
MOV
PUSH
ACALL
POP
CINE
MOV
SIMP
MOV
CINE
MOV
PUSH
ACALL
POP
CINE
MOV
SIMP
MOV
CINE
MOV
PUSH

ACALL

DIS

ACC
A,#0FDH,KK7
A#00H

GH

P1,#0FBH
DELAY

APl
A#OF3H.KEY9
APl

ACC

DIS

ACC
A#OFBH,KKS
A#03H

GH

APl
A#0EBH,KEY10
APl

ACC

DIS

ACC
A,#OFBH,KK9
A#O6H

GH

APl
AH#ODBH,KEY11
A,P1

ACC

DIS

;KEY3

KEY6

;KEYS
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KEY11l:

KEY12:

DELAY:

DEL:

GH:

LOI:

LO2:

LO3:

L0O4:
DIS:

POP
CINE
MOV
SJIMP
CJINE
LIMP
RET
MOV
MOV
DJNZ
DINZ
RET
CINE
INC
MOV
SIMP
CINE
INC
MOV
SIMP
CJINE
INC
MOV
SIMP
CINE
INC
MOV
MOV
SIMP
MOV

ACC

A#0FBH.KK10

A#09H

GH

A#0BBHKEY12 ;KEYST

ok sk e o ok ok ke ok e ok s sk ok sk ok ok ok sk ok sk ok sk ok ok ok
RUN ;

R6,#10H
R7,#0FH
R7.$
R6,DEL

RO,#00H,LO1
RO

1H,A

DIS
RO,#01H,LO2
RO

7H,A

DIS
RO,#02H,LO3
RO

3HA

DIS
RO,#03H,LO4
RO

4H,A
RO,#00H

DIS

ARIL
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DISPLAY:

El:

E2:

E3:

E4:

MOV
ACALL
ACALL
MOV
MOV
ACALL
ACALL
MOV
MOV
ACALL
ACALL
MOV
MOV
ACALL
RET
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL

P2,#0F7H
DISPLAY
DELAY
AR2
P2,#0FBH
DISPLAY
DELAY
AR3
P2,#0FDH
DISPLAY
DELAY
AR4
P2,#0FEH

DISPLAY

A#00H,E1
P0,#0COH
DELAY!1
AHO1H,E2
P0,#0F9H
DELAY]
A#02H,E3
P0,#0A4H
DELAY1
A#031L,E4
P0,#0BOH
DELAY1
A#04H,ES
PO,#099H
DELAY!
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ES:

Eé6:

E7:

ES8:

E9:

E10:
DELAY!:

DEL}:

RUN:

CJNE
MOV
ACALL
CJINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV

ACALL

MOV
MOV
DINZ

DINZ

CLRC
MOV
MOV
MUL
MOV
MOV
MOV
MUL
MOV

AHOSH,E6
P0,#092H
DELAY1
AHO6H,E7
P0,#082H
DELAY1
A,H0TH,E8
PO,40FSH
DELAY!
A,#08H,E9
P0,#080H
DELAY!
A,#09H,E10
P0,#090H
DELAY!

R6,#0FH
R7,#0FH
R7.$

R6,DEL1

B,#0AH

AR2 HAN10
AB

R5.A AAUUEN10
B,#64H HAN100

AR3

R6.A (AUHAN100
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MOV AR1

ADD AR5
ADDC AR6
JICM

MOV R7,A
MOV A#OFFH
SUBB AR7
MOV P3,A
LIMP MAIN
RET

END
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2. wutlszneuveunsseas amnumiiian W

1) W RUN
2) 1" POWER

3) Volt Meter

4) Switch Volt Meter

wermadaMzveunsosadmuiminiuaiosihneg
g zYBuRseTIEouiay Start 1
TasAusaduildlumsadeaunuuimdnuaaaiium
usesulv DC

d sy 3a-Ta Volt Meter (33T Volt Meter iioviinmsadia

UVLEINAN 13991971 THua MAGNETIC)

5) Switch Auto-Manual (H8M1971474 T111a CALIBRETION ainsaiasniiaziinaiu

6) Volt Volume
7) Switch Mode
8) SW. Start

9) SW. Stop
10) BREAKER

11) Timer

12) Plug In

1uTrua Auto ¥50 Manual 14

9 o v A ' v gy Y 1 =3 4 A
dmSvlSudenamssiuildadauiman (eiden
M54 14 TMuA CALIBRETION 41/1) Manual)

tﬂ' [ A kY [ [~4
@onTnuamsmauveunsesadauuuman i
1iIpAeIN5 Run inTesadeauuuimanluiy

A4 g 0 4 Y v ood
1HIpABINMITHEANTINUVBIATBIR I iman T
o @ g 1 @ 1] d
@150 ON-OFF lWidngszuu uaztlosfumsfenainsing
138 Over lode

a 3 Aq ¥ k4 v ' [~ 1 a =
YsudnanFlunsadraumaiminmizeduiuni
(Second)

] 1 4 v =1 t
yane idhginTosadwauuiman i @ dodudu v

18z N st udu 1insou)
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3. MIMUveAnIaIasTNuman i

4 ] 2 1 o
nseeadeauuutman Tdhaansaudansianedy 2 wuufle

3.1 MITINTNHENNOMS Calibration
TuTnunvoamsadauuimanioms Calibration g uisaidenmsiinnld 2
SNYIZAD LU Auto UAZUUY Manual Taem3sUsuEenii SW. Auto - Manual
3.1.1 1¥ium Manual Lf’ieﬁ’mmﬂﬁwm Manual Gl‘ﬁﬂ‘?ﬂ SW. Auto - Manual ]lﬂﬁ
Manual u&ahnsUsumveansasu iz soldiuvaainlnomsisy VR udrdaunauss

{ { Ia P ¥ a U z o z o y
unldasuulasn Tradimes Faausaduausnae lans 0-30 11ad Taolidunouaadl

ce e

&2

uneumsU{ua
1) 1aon Switch Mode 11 CALIBRETION
2) U51U189n SW. Auto — Manual 11J# Manual
1 [} < d' dl 1 1 [ [
3) geauuLNManideImsnAms el Ndseldmusaiumila
4) 11la SW. ON Meter
@ T Y A T [~ @ d'
5) d5udonaussdundosmslslumsadnauumiman lasUsun Volt Volume
4 4 1 <1 o
6) NA SW. Start tve 1S osadeauuuaman Wi
A 9 o dl ¥ 1 =1
7) NA SW. Stop 110ABINITHYANMITIAIUVBUATEIAS WA Bitan Ivvh
3.1.2 Trina Auto 131 TnuaNFauaan TR MCS-51 9910990 UHU MUY
Vo2 A4 o A v& 2 v e
vpaguuimaniennsodfuiieulddaua 0-5,000 mdmslgFnuvedlnuailamnsatlou
[ o

v 1 v o { a ' v
ﬂ']ﬂ'J']llﬁu']Lluﬁu'lilLllll“r‘fﬁﬂﬁg]lf)\iﬂ'ﬁ‘ﬂ keyboard AUDIANUHRUUUUTUINHLULINANAS

[] 1 3 r ' 3 k4
U51nQH LED muiifmua udana Enter () ive1¥inseiumnilou Taelidunoudsil

d' 1 A o ] o 9
31U 9.2 nassRddmiutloudumdaudents
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Tuneums iin
1) tdenruan1sniauveuns o1 1as$u Switch Mode 11 CALIBRETION
2) 151800 SW. Auto — Manual 119 Auto
3) 11)a SW. On Meter
N ’ 9
4) agaumdndeanisadralasmsilouningesdd (ldaaua 0 — 5,000 1md)
5) NARAY Enter (%) iNoduuA NN dNA0INsa3a
Y a ' s ¥ v Y ad v
6) Mndvanslasuaunanasamsai v 1inafd Reset (*) Nou LED 3S1aA4

sy Y

710000 ud39Rdaumdndeamsidilalln (05,000 e )

4 [ 1 3
7) Na SW. Start i 1daSoea 3 wauuuman Td vy

& g o A 9/ ' =3
8) NA SW. Stop LllﬂﬂﬂQﬂ'\i‘l’iq@]ﬂ'li‘VIN'\‘L!ﬂlﬂﬂlﬂiﬂ\iﬁi'l\iﬁu'm!mmﬁﬂIl‘l/‘l‘ﬁ'l

b % ! I~ d' Y \ ] [~
3.2 MITAIWNAHINUMHEANIWNINIAINUNINULYIAD

4 4 1 o ° a3 4 v ] I~
wiadeimslinsasadvaunumuman lihiaudhuasesadraniasimannsonis
a [ 1 a 9 wa ] o <1 o 9
wWasuanmvesiagaisuimanfuaasuauiamsdumimansenin Aaunsoild u
[ o dy 9 T [~ 9/ = 4 ™ A d'
grumsiuiansoadeanuutman ldgeds 10,000 1md  TaemsdSu@enh  Volt
ao o

Volume 1a83UUADUALL
::’ oy Wy
Tunoumslgin

D) e Tnuamsiiauveanissas vawmuman i lagdsy sw. Mode 119

MAGNETIC

Y A ] v Y gy v 4 t v 2 A
2) 151 SW. ON Meter tVoqaissaun e 19auumiman vinaauminiand
Aoamsadagaunng 185U OFF Meter
9 ¥ )
3) dsudsmauuumanndosnsadalaen1sdSun Volt Volume (Houaiauy
[] =3 4'9' q/ T ) d‘ ) q’/‘ d'
HUHANNABINTAVUAITIAUAYTUAI1NA15 197 9.1
9 ) )
4) dana lumsiiauveansealszana 0.1 3uf (Second) 1A UM Timer
0 w v g Ay ~ Y v g v
5) i Yaamanimanidesmsfoultidumimaniniluresuaaina
£
6) N3IINOUAINYNABIVDINNAIUBAASS
4 4 1 =4 o Y o
7) nA SW. Start 1o 1T osadnaunmiman TWihkiiau Taanieaazinudie

¥ ]
0.1 Second #&3 Timer 3LAAMINNLVBITLUUNIMUA 1TUMS Stop 1504 Tnedn T1iA
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H 1 ] g ™ [ Voo
M5199 2.1 Maumudmaniialdnnnsdsy volt Volume Aiangq

o s mito1d e miewld
w3saunE (V) uauUN«E (V)

(Gauss) (Gauss)
0 0 24 4,050
1 80 25 4,200
2 220 26 4,350
3 400 27 4,500
4 550 28 4,650
5 700 29 4,800
6 900 30 4,950
7 1,150 31 5,100
8 1,400 32 5,250
9 1,600 33 5,450
10 1,800 34 5,600
11 2,000 35 5,900
12 2,200 36 6,000
13 2,400 37 6,050
14 2,550 38 6,200
15 2,700 39 6,400
16 2,850 40 6,500
17 3,000 4] 6,600
18 3,150 42 6,800
19 3,300 43 6,900
20 3,450 44 7,050
21 3,600 45 7,100
22 3,750 46 7,200
23 3,900 47 7,400
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Y 1 T [~ {o @ 1 ]
15199 9.1 Manuuumannialaannsisy Volt Volume #9149

oo, maewld o4, mnewld
H3aUNdY (V) #IUNNY (V)

(Gauss) (Gauss)
48 7,500 62 8,800
49 7,600 63 8,950
50 7,800 64 9,000
51 7,900 65 9,100
52 8,000 66 9,200
53 8,050 67 9,350
54 8,100 68 9,400
55 8,200 69 9,500
56 8,300 70 9,600
57 8,400 71 9,750
58 8,500 72 9,800
59 8,050 73 9,900
60 8,600 74 10,050
61 8,700 75 10,100
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