-8 T %4
’g‘ﬂ‘lq‘!ﬂ""\\"an\r\‘\"a 1 , ,‘A”"f’.:“.h-"ﬂ-ﬂc‘fzﬂ"}
ithu.A.m.« INEIEIR] PRI TR

-

2 o J
YSyaniinus

mIssaeamueirian iWvh

Magnetic Field Generator

wglawad BunIA

Weaual) gouuia

TRUGME L qUALDIA

UNAINYT NG EN
il p1am

A5 A4

T

T L e T & y -
4220
P
. .,“4” bt At 1M
L i -
1 ;\\ \»'f
EESRYi

ey Bl oy e e i R T

...........

td

Wyariwusatuidudiuniaesmsinmaumdngrsaimansgaaimnssuiudn
a1 Ivuna luTadnsianunegaainssy
MATVININAATININTTY AUZATAIARTGATINATTY
aotiuma luladwszrsundudmammisaanseas

Ynsdnu 2544



MANIAFMEAATININGIH
d
AMZAFAMIENIATIHATIN
s = v @
aoUumalulagnIzae N N IRAUNMITAIANIZII
luiusealSeyaiinus
4w ! ' g
¥ove w3 oaadaanuniman i

Magnetic Field Generator

Foiinfinm 1ol dunsdy sinlsz$1da 43035422
2. mvaviall ADUNA7 sialsziifia 43035436
3, WA qUaZeIa sralEiii 43035441
4, WIS ERII ek mlszdida 43035627

nangas - AgmaAnigAdIMnIINTudin @i maluladmsiagumegammnssy

dal a - a
o115 HA3qND BENTTITN
¢at ' P, o aa . oo
p1wsEMfSausa  ensdanay AINIAR
=Y d - A‘-"t
amuznssuMsaou)sya Ny y AU
1. W30 NI BT

o o oo et
2 DINTUYTNIY AINIARA

daa o
3. D1TUNANIA 1% 11

=

4. 00500528 qsInUNT | e e it e

a

o a a o {
5. 919158010 WMBITUNINTUY | e D e,

Susmewilnaey TungWauain 22 woadmou w.e. 2544 121 18.00 .

amunaey ¥0In.311 ANZATANAAIQATINATIY d9a.

madyfiusowd

L

mméﬁr{vrﬂu

=) ﬁ“ -
(Hﬁ.‘lf[‘lfl‘li DENTHITU)

AT TR RO AT it nngaimns

<BT4403052> Y o - N, P!
wdaandsmimnningin T ’mﬁ..(.(..lﬂﬂu..'2:}.'...‘...,W.ﬁf.L.f...‘.t)/



=) J
Syantnus

A
1993

U

1913
9

nToaaaauuutman T

Magnetic Field Generator

J J
UszasnvaafTyaniinusg

4' ~ [ o a [} <
1) Ny v anUsImInuHamumiman Wi
A & 9 v o Ao 1 1
2) esnuLInsosad 1Nl an IMdns e A UM LY I
[ <
naman T 16
A 2 A 9 ) =1 A o v v 1 =
3) e 1ansoad navnman IRt uas a2 L MH LY A NLUMA
T 1&
A o A 9 [ = Ao 1 1
4) onaaumMInuvouasoIrs g viiman Iihas muamanumuy
v =4
vosuuiivan Wi 14
d’ ] 4’ Y 1 =] A o 1 ] [ o
5) iimunsoaard e unuuiman MRS UM AN IR UL UYDIF UM AN

NS RN STAGRELT

Uszlaiinmaiezlasy

1) &t langnmsduiavesauaaiman i
2) 1d995uazfalnssadaveansosa s aaumman 1
y A v A ¥ v o 1 '
3) 1dinSesduuntvsunsosas Nauuan Tihddmuasanumu iyt e
' =3
dunuuiman il
° ¥ ] o Py ° 1 v
4) ldnagsumsmauvsunsesaiiman ldifs vuasnnuruILLYDe
v I~
gunuuaivian Wi 16
Y o A VY [ ] 4‘ o 1 ] [] =1
5) Idiuasesademnuunvan I as MuaaIn MU UYe I VIIMA D

i 18 1 4



Fortavo wSeeadraaumman Ivih
AN woTlonad UNITAL
wieaufail gouufa
LI EN qUaz019
UNAINGT BRI EN
o 1sE e We3ans DEINTBTTN
osEM3nusan P11 THey 3 narta
wéngns Azansgaa NI udin
CRUTRREY ma TuTagmsinAunNgna NIy
Umsdinm 2544
UNAALD

9
a d o Aq

a 4 9 ] [~ Y °
UsganiwusaiuiivauonTosad wanumiman Wih - dnwazmsiiuves
1 1 | o @ 1 ! 1 <

szuvilszneudie 2 daulug) fe damas dudruvaareiadwauaiman fhuazaga

o ay ' < ' 3
waders  gatlvzdnszuavaradnauuimangann  uazdiuisesauguaz ity

9 o 1 o 3

auqualoiis 1 FdmSuadauunimange uazuuuee I 914 1uInsaoulnsamed iy
milszuiana  TagvzSuduyaonmisaunuRiasiFeuasiumiionaaina  tazduoIdnm

Yo a a L4 o d‘ 1 o o &
sanIifuganSnoaters mainuveunsoaniimsiaudiu 2 Tuuamsiau fe
& Y} 1 g o ' s o o Y W v 4
wieed waudran WA 0 — 1,200 imd naz TnuadmSumsadaiaquiman ¥

' ' o ° 4
afraumaimanas 18 uazeunsadh lilssgndldluanugaemnssuduq 14



Thesis Title

Students

Advisor

Co — Advisor
Education Level
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ABSTRACT

Magnetic Field Generator

Mzr.Piyapong
Mr.Somsil
Mr.Anusron

Miss Padchare
Assist. Prof.Wisuit

Mr.Surapong

Intaratume
Oomkaeo
Suksaard
Rangsavang
Atiporntum

Siripongdee

Bachelor of Science in Industrial Education

Industrial Instrument Technology

2001

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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oA miiensld y miendld
issduise (V) 3oy (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
1 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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AdA (Gauss) usaauiiald (v) fAdM (Gauss) | usesuniald (v)

0 7.2 1,000 6.88

100 715 1,100 6.85

200 7.12 1,200 6.81

300 7.10 1,300 6.78

400 7.07 1,400 675

500 7.05 1,500 6.70
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AdA (Gauss) usaduiiald (v) AdA (Gauss) usafun3ald (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 3,800 595
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
2,900 627 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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M990 A.1 M3fSeuRsvvNATBIVARIANBIAS

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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111RKI SERIES

PHASE CONTROL THYRISTORS

Features

B High current and high surge ratings

M dv/dt = 1090V/us option

M Ceramic housing

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

M di/dt = 300A/us

TypicalApplications

W DC motor controls

B Controlled DC power supplies

M| AC controllers

Major Ratings and Characteristics

Stud Version

110A

case style

J

Parameters 111BKI Units
LYW 110 A
eT, %0 c
. W 172 A
[ @ 50Hz 2080
@ 60Hz 2180 A
2t @ 50Hz 21.7 KAZs
@ 60Hz 19.8 KA%
Vorw/Vaam 400 to 1200 v
t . typical 110 us
T -40to 140 *C

TO-209AC (TO-94)
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-International

Bulletin 125152 rev. C 05/97 TSR Rectifier
ELECTRICAL SPECIFICATIONS
Voltage Ratings
Voltage Vom/vaaw max. repetitive Vasw maximum non- IDRM/I aan Max.
Type number | Code peak and off-state voltage repetitive peak voltage erT )= T, max,
\ Vv mA
40 400 500
111RKI 80 800 900 20
120 1200 1300
On-state Conduction
Parameter 111RK! Units | Conditions
lrav) Max. average on-state current 110 A | 180° conduction, half sine wave
@ Case temperature 80 °C
lrams) Max. RMS on-state current 172 DC @ 83°C case temperature
liew  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,
it Maximum 12t for fusing 21.7 t=10ms | No voltage | Initial T = T, max.
19.8 A t=8.3ms | reapplied
KA®s
15.3 t=10ms | 100% VnnM
140 t=83ms | reapplied
1Vt Maximum 2Vt for fusing 217 KA2Ys| t=0.110 10ms, no voltage reapplied
Vmon Low leve! value of threshold
9 -
voltagd 0.82 3 (16.7% x n x lmv) <l<mx IWM), T,=T,max.
Vv High level value of threshold
(1052
1.02 (f>nxl  )T,=T, max.
voltage e’
T Low level value of on-state =5 (16.7% x 2 x1 l | TeT
- dlX T <l<mx N = max.
slope resistance P T T =Ty
14 High level value of on-state
2 9 : 1.70 (1> m X L) Ty = T, max.
siope resistance
Viw  Max. on-state voltage 1.57 V | 1= 350A, T, =T, max, t, = 10ms sine pulse
b Maximum holding current 200
mA | T = 25°C, anode supply 6V resistive load
L Typical fatching current 400
Switching
Parameter 111RKI Units | Conditions
difdt  Max. non-repetitive rate of rise 300 Ay Gate drive 20V, 20Q, t < ius
of turned-on current ue T,= T , max, anode voltage < 80% VDRM
T . Gate current 1A, di_/dt = 1A/us
Y ypical delay time ! V, = 0.67% Vi, T, = 25°C
© Tvoical formoft o S Y. EOA.T, =T, max, aldi= -5A/zs, V, = 50V
q ypical lurn-off time dvidt = 20V/us, Gate OV 25Q
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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 ¥ 4 o ORM
laam  Max. peak reverse and off-stats _ ]
baw leakage current 20 mA | T,=T, max rated Vo, V¢, applied
Triggering
Parameter 111RKI Units | Conditions
Paw  Maximum peak gate power 12 T,=T,max,t < 5ms
w p
Py, Maximum average gate power 3.0 T, =T, max, f = 50Hz, d% = 50
lam Max. peak positive gate current 3.0 A T, =T max !p < 5ms
+Vou  Maximum peak positive
20
gate voltage
=T, max t <
'ch Maximum peak negative i =T, tp Sms
gate voltage 10
TYP. MAX.
tor DC gate current required 180 - T,=-40C
to trigger 80 120 mA | T = 25°C
W 3 | Max. required gate trigger/ cur-
T,=140°C rent/ voltage are the lowest value
Y, DC gate voltage required N T =-40°C which will trigger all units 12V
ke 3 e 2 \ anode-to-cathode applied
to trigger 1.6 2 vV |T,= 25°C
1 R T,=140°C
lso  DC gate current not to trigger 60 mA Max. gate current/ voltage not to
TOET i trigger is the max. value which
i G N\ will not trigger any unit with rated
Veo DC gate voltage not to trigger 0.25 v Vory anode-to-cathode applied
Thermal and Mechanical Specification
Parameter 111RKI Units | Conditions
T, Max. operating temperature rangel -40t0 140 o
ng Max. storage temperature range -401t0 150
Ryyc Max. thermal resistance,
. 0.27 DC operation
junctionto case
K/w
Rcs Max. thermal resistance,
0.1 Mounting surface, smooth, flat and greased
case to heatsink
T Mountingtorque, £ 10% 155 Non lubnicated 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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AR, . Conduction

thJC
(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,= TJ max.
120° 0.052 0.053
90° 0.066 0.071 K/w
60° 00396 0.101
30° 0.167 0.169

Ordering Information Table

- omz=.

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)
B - Thyristor
- Voltage code: Code x 10 = V., (See Voltage Rating Table)
B - Critical dv/dt: None = 500V/iusec
S90 = 1000Viusec

Outline Table
CERAMIC HOUSING
FLAG TERMINAL 225 DIA.
[ o89 vax 5.2 (020) DIA.
" ’ -]
y 15(006) DIA 5
- oo
s
| o8
— o
58 ¥ 75
gls 030}

24 (094) MAX.

1/2*-20UNF-2A
i 1 -T2 Y

[|
10 (0.39) MAX,

21(0 83)
MAX,

Case Style TO-208AD (TO-83)
Al dimensions in millimeters (inches)

|

sw27
165 _!
1

M oes)

——H«——zqoos)
29 5(116) l
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Outline Table
CERAMIC HOUSING
) 16 5 {0.65) MAX
8.5{033)DIA
IR T Fast-on Terminals
A 215(8 46) = 10 (0.39) AMP. 280000-1
N REF-250
3
5| AED SHR WHITE SHR INK
% gif 3 | 225 [ 88 MAR DIA,
gl =
1RGN v N7
2 s . i ;l
c|% \
o=
N | sw 27 ]
L 172°ROUNF-2A
1
29.5 {1.16) MAX.
Case Sfyle TO-209AC (TO-94)
All dimensions in millimeters (inches)
8 140 T T T G 140 =" T T T
< 1IRKI Sedes &) 111RKI Series
o R (DC) = 0.27 KW e (OC) =0.27 KIW___|
2 10 e . 3 1% < :
: \\\X R, A : > [1
a 120 4—
é 120 \k ] i — E ‘ \\\ ‘\ -'
° X Ymnon Angle S 7 N\ Conduction Period
§ 1o \ N N § \ \ \ \\
2 \ \\ 2 100 1
9 100 N N S ) &
8 \ o % 30°
E 90 X 2 por 11 N
g 90 o g 90°
Z o & " eer 80 120°
£ [ 5 [l s
S 80 l l 8 70 I 1
= 0 2 40 60 80 100 120 = 0 20 40 60 80 100 120 140 160 180
Average On-state Curent (A) Average On-state Current (A)

Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
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g 1 : \

& 10 :£~hl N \ﬁ’%

E e A7 % 1\

2 120 60° V, 2 ‘(;/L

£ 30°4 1 // 7 < \ %

£ 100 [—RMS Limit / %\\ NG

E 80 £ Z// A_—“&%\\ <

& « / [/ (‘onducn.or Angle L 24 \ “x\

g 2 l ] \\\\

£ @ /, TNRKI Sories kW NN

s
g 20 rJTMO°C‘i m\\ N
2 20720 %0 00| 100 426 20 40 B0 80 10 120 140

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

Fig. 3+ On-state Power Loss Characteristics

g 200 pe=] A / / /\_ﬂ

g 180 120° A *o;

3 160 vo J I/ &

% 140 gg\ 714 ;qd %4'

2 74 %5

3 120 —k 1A %

6 10 | s umi A2 e N .

Al i 7/, m{rlp TISNINOY

g 7 Conauction Fen I"W s \

g &0 )71 ll T T 2‘(/"v ~ >,

‘é St AL iRk Series [ 5 A AN
- £

'3 feieoS e TSN

find LI na

O 20 40 60 8 1012014014018 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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g

Maxmum Non Repetitive Sirge Cutrent
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Versus Pulse Train Duration. Contral

Rated Ve Applied Following Surge.

RS <
T ; 4 §
2 1800 lnmolTJ=14oﬂ 2 Of Conduction May Not Be Maintained.
3 N @ 60Hz 0.00835 oo Inificd Ty = 140°C,
2 00 LT @ 504z 0.0100s 2 o vattage Reappied
& il
1400 o 1500
g \\ 6 \< N"n
2 \Q\ = N N
o 1200 ¥ ® \F' N
£ Ny & 1000 Rat i
= N s} Bun ] gy
9 1000 =3 8 T st
X 11 RK Serles! Pk | ¥ [—] 11RKI Series
8 w111 & oo L UL L
1 10 100 0.01 0.1 1 10
Number Of Equatl Ampitude Halt Cycle Current Puises (N) Putse Train Duration (5)

Fig. § - Maximum Non-Repetitive Surge Current Fig. 6 - Maximum Non-Repetitive Surge Current
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10000 ey
;
,?: —1,=25°C
& 1000
3 Z s }
o y 4 T,=140°C
5]
% 100
5 7
b} 1
2
s 10 —
5 H ¥
’g 11 111RKI Series’
£
0 1 2 3 4 5
Instantaneous On-state Vdtage (V)
Fig. 7 - On-state Voltage Drop Characteristics
| ==
g FSteady State Vaue
‘% IR e = 0.27 K/w
= NC Oneration <
P B
3 ol
[
3
8 X
E ]
b n
E o0
&
e 111RKi Series
2
5
= 0.001
0.0007 0.001 0.01 0.1 1 10
Square Wave Pulse Duration (s)
Fig. 8 - Thermal Impedance Z; ,. Characteristic
100 = =] o 3
fRectanguiar gate puise3Hit (1YPGM=12W, tp=5ms H
S o) Recommendied load ine for @) PFGM=30W. tp=2ms [
< rrated di/dt: 20V, 30ohms: v B)PGM = 60W. tp=1ms ﬁ
o P 1r<=0.5 s, tp=>bys { (4) PGM = 200W, 1p = 300ps
= b) Recommended load ne forp W N
S 10k «=30% rated di/dlt: 15V, 40chms5{L
o E tre=1 ps, tp=>bus —
3 (o) §
P = 1A )
§ : P 7_‘: 8 L/ N L N
g ! =F 0SS
3] == 816 COH KD
2 veol A4 T
= AR L
ol 1152 [ [ {[oevice: irkiseries | | {requencylimtedoy pegav)
0.001 0.01 0.1 1 10 100 1000

instontaneous Gate Current (A)

Fig. 9 - Gate Characteristics
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Phase Control IC TCA 785
Bipolar iC

Features

® Reliable recognition of zero passage

e Large application scope

® May be used as zero point switch

o LSL compatible

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

e Large ramp current range

o 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

O Pin Symbol | Function
GNDLt A ] s 1 GND Ground
02(]2 t5]02 2 Q2 Output 2 inverted
3 Qu Output U
a ({3 w{Jor 4 Q2 Output 1 inverted
h) 1[ 4 2 :] L 5 Vsyne Synchronous voltage
6 i Inhibit
Vornc E 2 K ] Ly 7 QZz Output Z
I E 6 1 ] Vi 8 V Rer Stabilized voltage
9 R Ramp resistance
Q)17 0L
L He 10 Cio Ramp capacitarce
Vaer [: 8 91 Ry 11 Vit 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 Vi1, 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 C. 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 @1 and W2 to full pulse length (180° — o).

n I_Putse
1255

T Extenston
412
5
Vsync l> oy Synchron A4
Oetector Register A A
16 % V N A\ 4 . 15 02
Vs X 3 Discharge Logic | 2 5
— AN\« |Monitor 3
p S 1 U
= —
I S T e
1@ —
Control
1 Comparator
GND
1 T 68
Discharge
9 |g 10 11 Transistor 6113 T
¥

Voltage Commutation
~[£B00358

A /\Control Inhibtt Long-Pulse
R99 Vstw Go=T= (&= g
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! | |
! | =
|| | |
} +— —F
| | 1

i
l | [N
| al gty
I o [
¥

_l, 3 | ;
_L__J ' } ’_l.__.l
| | |
| | J'"J I

AN | n

s |

— el ;
N4, 1D
NS 2

0 ¢ 180° 1ED00359

Synchronization voltage

Ramp peak voltage
Ramp voltage

Control voltage
Min. ramp voliage =V

Q2

- Q1

+Q2,Pin1210GND

- Q1,Pin12to GND

©Q2, Pin 13to GND

1, Pin t3to GND

af

Pulse Diagram
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TCA 785

Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vs ~0.5 18 Vv

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

Inhibit voltage Ve -0.5 Vs \)

Control voltage Vi ~0.5 Vs \

Voitage short-pulse circuit Vis ~05 Vs \

Synchronization input current Vs - 200 + 200 pA

Output voltage at pin 14, 15 Va Vs \

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

Output voltage at pin 2, 3,4, 7 Ve Vs \

Junction temperature T 150 ‘C

Storage temperature Tes - 55 125 ‘C

Thermal resistance

system - air Rinsa 80 K/w

Operating Range

Supply voltage Vs 18 \Y

Operating frequency f 10 500 Hz

Ambient temperature Ta -25 85 C

Characteristics

B<Vs<18V;-25°C<Tax<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

C1=47nF; Re =100 kQ

Synchronization pin 5

input current s ims 30 200 pA |1

R 2 varied

Oftset voltage ) AVs 30 75 mV {4

Control input pin 11

Control voltage range Vi 0.2 V10 peak v |1

fnnoit racictancra 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 Io 10 1000 A

Max. ramp voltage Vio Va—2 Vo1

Saturation voltage at capacitor | Vo 100 225 350 mV 1.6

Ramp resistance Ra 3 300 ke |1

Sawtooth return time 7 80 us |1

Inhibit pin 6

switch-over of pin 7

Outputs disabled VL 3.3 25 vV o1

Outputs enabled Ve 4 3.3 v ot

Signal transition time te 1 5 us |1

Input current Isn 560 800 uA 1

Ve=8YV

Input current —Is1 80 150 200 pA 11

Ve=17V

Deviation of 5o Lo =5 5 % |1

R =const.

Vs =12 V; Cro =47 nF

Deviation of Io Lo -20 20 % |1

R s = const.

Vs=8Vto 18V

Deviation of the ramp voltage

between 2 following

half-waves, Vs = const. AV10 max +1 Yo

Long pulse switch-over

pin 13

switch-over of S8

Short pulse at output Vizn 3.5 2.5 Vot

Long pulse at output Vise 2.5 2 Vv 1

input current Ian 10 pA 1

Via=8V

Input current —had 45 65 100 pA 1

Via=1.7V

Outputs pin 2, 3, 4,7

Reverse current [ceo 10 wA (2.6

Va=Vs

Saturation voltage Vsat 0.1 04 2 V |26

Ia=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 voltage Viansn | Vs =3 Vs—2.5 Vs —1.0 V 1386

~Iao=250 mA

L-output voltage Vianst 0.3 0.8 2 Vo 126

lao=2mA

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

59 open

Pulse width (short pulse) tp 530 620 760 ps/ |1

with Ci2 nF

internal voltage control

Reference voltage Vrer 2.8 3.1 3.4 Vo1

Parallel connection of

10 ICs possible

TC of reference voltage GREF 2x10-4 |5x10-4 |1/K {1
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Application Hints for External Components

Ramp capacitance Cio

Triggering point

Charge current

Pulse Extension versus Temperature

=

o =

min
500 pF

Vit x Re x Cro

Veer x K

Veer x K
Rs

max
TuFD

2

2)

The minimum and maximum values of fo
are to be observed

Ramp voltage

Veerx Kxt 2
Viomax=Vs-2V Vios —e

Re x C1o

IED00360

780

us/nF
660

V=15V

Cp=1nf
| —

n
W

)1
W]

-40 -20

) Attention to flyback times

2K=110+20%

20

40

60 80 € 100

——-——’-T



82

SIEMENS TCA 785

Output Voltage measured to + Vs

IED00361

3.7

35 J
33 R les'c
31 Y7

2.9 =
Ve - v 5L .~ L=
S ‘IL/1S27 5

N

f 2.5—————————_—,-—ﬂ%/’*est
| o
2.4 %
19 et
171
15
13
11}
02F
0

)
=

0 100 200 300 400  mA 500

Supply Current versus Supply Voltage

1€000362
8.5
mA P
79 .
Is 47-25 °C
J/
7.3 =
- +25°C
6‘7__'_/4_4___ l//
RN
6.1 T <
i
5§ T
4
Z +
r.d |
49 |
T
43 JI

8 10 122 % 1% 18V20
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C]z——-:‘-"‘ 1nF
S 9T
I 1
S
Zero 112
P0Hz 18 250k8 5 Detector
B4 l> i ~ " Synchron. % 6x10 kQ
BW Register L 3
==0.33 uF
s L/ 16 g Y 15 152 Ve
” _L 7 8 Discharge Logic |2 S3
_1_.100 T ” } JAYS _L Monitor 3T
= S L 7 (S5
[_> )—, Sé
1 »@ —1
Control
1 Comparator
GND 1
; Discharge
9 |8 1011 Transistor 6l 113
]9l o 0V o 57(1 58
o A
Rg\}\‘ v Lose :/Rumi) i~ 0@ i
‘T_ V2 10 k@
0.V V5 Vs 0..Vs
16500363

It is necessary for all measurements to adjust the ramp with
the aid of Cic and R ¢ in the way that 3V< Viampmax< Vs~ 2 V
e.g. Clo=47nF; 18 V: Re =47 KkQ; 8 V: Ro =120 kQ
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Rp ]0
(1(50)

Pin2, 347
14,15 {

y
l(Vsm)

12500364

The remaining pins are connected as in test circuit 1

Test Circuit 2

Jo

Pin 14,15
MC 6

o |
1

1£500365

The remaining pins are connected as in test circuit 1

Test Circuit 3
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Vo/mV 75

b
—_—— f

75

/v

——

v
ke %

T

[£500366

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 D Oscillator
o—— D
o ‘!i!’
Pin 11 DVM
——————o05V
I11 i
[€500368

Pin 1

1£500367

[ o, L DU D R ., L D e



86

SIEMENS TCA 785
p——— +
.
ot 3
| o—
127ke N I065 -
- [e]
Qutputs
1£500369 1£500370
Inhibit 6 Long Pulse 13
@ . 4 L 2 +
—
hV/A
I |
(L 1ES00371
l 1£500372

Pulse Extension 12

Reference Voltage 8
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R L
o- v
) ==
r 7k (e
W 220 kR
1N&00S
17 o
0 47 pF Load @
A T ! X [Je7sa
2 15 2 o T
¢ I
J'f i x 3 1% [BAYe| 150 ;E
— — 192 1‘ l’
6 & BAY[BAY| 3 TXC10
220 V 61 |61 ——1 7 M 60
20 5| TCA 785 |12 == 2.2 uF{MKH)
022 uF 6 01 N=2iE 10 k@
== —J
2oy~ | K15V 7 10
Tl
P 2 Ik
22k9 150 pF
G
0 pufF= =="
100 |47 pF
k
v by
O
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
tricaar nidea fram nin 14 The trinaer miilee width i« annrox 100 s



88

SIEMENS TCA 785

i =
o & a
;O - 5% ‘cz OZ
1 [=] (=
o 4 - - ‘ (}(15 2= Se
2 ' — Fl»—- l —Z
Bt &
P ~) £
I | ] g
31— o e |
S Ny 3 N3
=z o~ = o~
z7. & Ellpss
- EBE - ~ L R — w
~ S = 7 = =
- (] - o
t e «~ < o
e S
S o~
o~
T
B
[ o
o~
&
¢+
[Tey o
< c
w
Il =2 I ‘e
P i
El
I .
<3 [e]
2 L 2 2 @ s 2 o = o X
& 3
w w =
3 2
== ;'
= <
© =
] e o] = ] ol | @
>
<
P
) >
. 2 <
o e
hl I~
=) wl o @ ) —
o~ G U o
o~ X v o
| qummnn | > w ©
T = S x =
[aree] > O *
- p=4
>"—‘{:]“_"¢ >
wn wn
v &

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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Half-Controlied Single-Phase Bridge Circuit with Trigger Pulse Transformer and Direct
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;Port3=Into DA
;Key matrix Portl

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

;PROGRAM FOR DAC0804
ke sk o ook ok s s o ok ok sk st ok oot e s st ok ok sk o s sk ok ok sk e sk st sk s ok ok e o Sl ok sk ok ke sk sk sk ok 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#OF6H KEY1 KEY1
KKI: MOV APl
PUSH ACC
ACALL DIS
POP ACC
CINE A#OFEH,KKI
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 AP1

CINE A #0DEH KEY3 JKEY7
KX3: MOV APl

PUSH ACC

ACALL DIS

POP ACC

CINE A#OFEH ;KK3

MOV A#OTH

LIMP GH
KEY3: MOV A,P1

CINE A#OBEH KEY4 ;RES

MOV A#0OH

MOV RO,#00H

MOV R1,#00H

MOV R2,#00H

MOV R3,#00H

MOV R4,#00H

LIMP GH RARRR AR AR AR AR A KA KA X
KEY4: MOV P1,#0FDH

ACALL DELAY

MOV AP1
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KK4:

KEYS:

KK3:

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
SJIMP
MOV
CJINE
MOV
PUSH

A#OFSH,KEYS
APl

ACC

DIS

ACC
A,#0FDH,KK4
A#02H

GH

APl
A#0EDH,KEY6
A,P1

ACC

DIS

ACC
A#OFDH,KK5
A#05H

GH

APL
A#0DDH,KEY7
APl

ACC

DIS

ACC
A,#0FDH,KK6
A#0SH

GH

APl
A,#0BDH,KEY8
APl

ACC

;KEY2

;KEYS

;KEYS

;KEYO
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KEYS:

KXS8:

KEY9:

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 #O0FDH,KK7
A#OOH

GH

P1,#0FBH
DELAY

APl
A#OF3H,KEY9
AP1

ACC

DIS

ACC

A #O0FBH,KKS
A#O3H

GH

APl
A#OEBHKEY10
APl

ACC

DIS

ACC

A #0FBH,KK9
A #06H

GH

APl
A#0DBH,KEY11
APl

ACC

DIS

;KEY3

;KEY6

;KEY9
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KEY1l:

KEY12:

DELAY:

DEL:

GH:

LOI:

LO2:

LO3:

LO4:
DIS:

POP

CINE
MOV
SJIMP
CINE
LiIMP
RET

MOV
MOV
DJNZ
DJNZ
RET

CINE
INC

MOV
SIMP
CINE
INC

MOV
SIMP
CINE
INC

MOV
SIMP
CINE
INC

MOV
MOV
SIMP
MOV

ACC

A #0FBH.KK10

A #09H

GH

A#0BBH,KEY12 ;KEYST

» 3k vk 3k sk ok sk sk ok ok ok ok sk sk ok S ok ok ok sk sk ok ok sk ok ok sk ok ok ok
RUN ;

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

RO,#00H,LO1
RO

1H,A

DIS
RO,#01H,LO2
RO

2H,A

DIS
RO,#02H,L03
RO

3H,A

DIS
RO,#03H,LO4
RO

4H,A
RO,#00H

DIS

ARI
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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

AH#00H,E1
P0,#0COH
DELAY!
A#O1H,E2
PO,#0F9H
DELAY1
A#02H,B3
PO,#0A4H
DELAY1
A#03H,E4
P0,#0BOH
DELAY!
A#04H,E5
P0,#099H
DELAY1




98

ES:

Eé6:

E7:

ES:

E9:

E10:
DELAY1!:
DEL1:

RUN:

CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
CINE
MOV
ACALL
RET
MOV
MOV
DINZ
DINZ
RET
CLR C
MOV
MOV
MUL
MOV
MOV
MOV
MUL
MOV

A,H0SH,E6
P0,#092H
DELAY1
AHO6H,E7
P0,#082H
DELAY]1
AH#OTH,E8
PO,#0F8H
DELAY!
A,#08H,E9
P0,#080H
DELAY1
A#09H.E10
PO,#090H
DELAY1

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

R6,DEL1

B #0AH

AR2 HAN10
AB

RS.A 4fundn1o
B,#64H HAN100
AR3

R6.A (AUNAEN100
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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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1. sz lumsfnnunsesaaanumimanvivh

1) asandngingel Idasud

2) asavaeuiniesadeenuimin lfhiegluanmisoufeomde i wu mo'lv
AMUYAADANMYA HaINT0 T

3) m3de Iiludhdindesaremmuuimin Ihezdeadonuitsmunldiniu fe
10 Line #othd s ol L #9110 Neutral doidniiee Tl N 5]?&%xﬁ'mﬁ’lmim’mﬁmlﬂﬂﬂ%ﬂ
AeulFan windomeligndesandimmue udaldmmmaie s eauuiman Iudhozi
TinTesardamuimin I udomoiud

4) msnaaielivigynsal IWihou niomTeedio lumsdeasanag

Bbax

1 2 3 OFF Meter AUTO s
Volt Meter
o e T ON Meter MANUAL
Min
CALBRETION

" ®-MAGHE1‘IC
3 9

START STOFP

T
12 | LN

H 1 \ A 1
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2. BwutlszneuveanIssas vamnuumiivian v

1) 1 RUN
2)1W POWER
3) Volt Meter

4) Switch Volt Meter

UHAITNIIZVBUATOIES NAUMIBANIIATBIRIUDY
A ' 9 4’ v
HAAIANTIZUDUATOIIINT DUNVY Start 16
v Y] { [} =4 ¥
Tedmusasunldlumsadeaunuudimanuaaaiium
useeu' I DC
d w51 ala-a Volt Meter (32109 Volt Meter tiip¥1n5a514

UNinan ¥5319u 11un MAGNETIC)

5) Switch Auto-Manual (199147 11 Tvua CALIBRETION @ 1saideniazinaiu

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

9) SW. Stop
10) BREAKER

11) Timer

12) Plug In

TuTHua Auto 150 Manual 18
dmsulsudenmussaunldadaauuivan (ieidon
1311911 11 Trua CALIBRETION 411 Manual)
won Inyanismauveansseadaauusiman Wi

. . Sy,
({19A9IMT Run inSasadamunauivian T

4 o 4 [ =
ieAvIMsngansIhuveunseas e uimanluh
o s 3 T o [~} I'd
&30 ON-OFF TWidhgszuu uazflostumsdonaingig
‘H%‘EJ Over lode

ar 3 dl 9/ 9 v ] 3 1 ~ =t
YsumanamiFlumsadramaniimdnruasothiui
(Second)

[ 1 4 ] =3 '

yane dhgingosadwanuiman i @ aoduduld

Az N sodudu dinsou)
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3. MIMNUveAnIIa I TnNmiman v

4 " g 1 °
Lﬂ?@\iﬁ%}']Qﬁu']aJlllllﬁﬁﬂ]lwﬁ'lﬁ'uﬂsﬂH‘UQﬂTiVI’N’]utﬂu 2 L!']J'Uﬁﬂ

3.1 MSAINANUITENNONS Calibration
TuTnunvosmsadnauuimanions Calibration #nsaidenmsina’la 2
SnRzfo LUY Auto HaZUUD Manual TaemsUSuiEenii SW. Auto - Manual
3.1.1 1¥ium Manual Lﬁaﬁ’aamﬂﬁwm Manual 1ﬁﬂ§U SW. Auto - Manual "l‘ﬂﬁ
Manual udainsi§umvaas g viifizsoldiuveainTaonsisy VR udadunauss

)
L=

c; d' g 'l d" ¥ o U 9)0’/‘ 4 =1 a’.: I dy
aunldouwnlasiiTiadines Fenussduaninaelags 0-30 Tad Taslidunsudsi
TuneumsUfin

1) 128N Switch Mode 111 CALIBRETION
2) 1511890 SW. Auto — Manual 11/# Manual
1 [ < cisl d' 1 Y Y @ [
3) gAraLlimaninaeIn1snnms il 1aee A la
4) 119 SW. ON Meter
5) YSudenamsadundoans g lunsadanumiman IngUsun Volt Volume
6) NA SW. Start to 11a3paadwauuuiiman T whau
Ay o A P T
7) DA SW. Stop 1BABINMTHYAMINITUUBAATOIAS Wa U Iian Invh
3.1.2 Tvina Auto 131 TnuaiFouasn s HIuEi L MCS-51 4819090 MUUY
[] < d' Qs = 9!3 1 o Y dy
vpaguvmannesolSuienlddaaus 0-5,000 imamslsnuvesIvuaiiamisatleu
[ o

AANUHUMU TN ANARDIMIA  keyboard  AIVBIANUMMUNT M ANAE

v [ 3 r v 3 ¥
U597 LED it mua udna Enter (%) tiio 1dinsoesumndlou Taslidunsudsil

-
- R A ]
1=

4 1 ) o ' 4
514 9.2 ndesAddmsuilouaumdaudesns
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v
g

Tuneumsiin

1) idonTnuamsianveunselae$y Switch Mode 11/fi CALIBRETION

2) 5uiden SW. Auto —~ Manual ulﬂﬁ Auto

3) 1A SW. On Meter

4) adsumdndsinsainlavmsieuiindosdid ('lﬁlé'igmd 0 — 5,000 (A4 )

5) NARG Enter (#) Wefudusumdnasansad

6) mndeanisulasuaundindeemsadrelinafd Reset (%) ou LED szuan

710000 udrsAdauMdndoansd1ylud (0 - 5,000 i)

4 [ [ o
7) NA SW. Start (Wo 1A aardsauumaiman vy

4 o 4 v =]
8) NA SW. Stop i/aABIMIngamMsThauveuniesas wauiman T

b ! [~ d' Vv \J ] I~
3.2 MIAINTHINUMHANNWINTTINNUNIULYIan

4 4 1 o o 3 q [ ] I~
dindeins Iiasesaideauuniman I auduasesadraniamivannsonis
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¥ 9
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Tunoumslgin
1) aen Tuuansiinueunsesasaueivan Wi TagydSu sw. Mode 11/%

MAGNETIC

LY 4 [] Y] d‘ (] 3 t v d'
2) USU SW. ON Meter (Noga s sduh ldasaaumiman minsaumimani
doamsastagaung 1WUSuf OFF Meter
¥ ¥ )
3) USumamauiuulmanndeansadnlaensdsun Volt Volume tHousiauly
v d d' 9 o T Y d‘ Iy 3 dl
HUANTAARINMIAUAMS W UNYTVAIINAIT 19N 2.1
u’;’ o d‘ = i) o d'
4) aanalumsiinuueuniedllscua 0.1 3uH (Second) TasdSuA Timer
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5) iiaamswimanideemawdsulhidusivinnilugesvaain
v
6) N3IVADUAINYNABIVDINNAIUBNAT
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4 1 ] =] { o as vy
maaf 2.1 Aanuumaniie 1dnnsUsy Vot Volume A4

e mienld o dn miienld
usIauniaE (V) UIIAHNDIE (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 41 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 { o @ 1 ]
15199 9.1 ManvuNmannialaann1515y Voit Volume A191499)

e maewld o4 miewld
Ay (V) useiufiaIe (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 2 9,800
59 8,050 73 9,900
60 8,600 74 10,050
61 8,700 75 10,100
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