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Stabilizer
By 13
1. Mr. Arkom Maneekunto 286817
2., Mr. Sathaporn Singhapun 286813
Advisaor 3
1, Associate Professor Mr, Kitti Treesest
2, Mr. Thanit Treesuwanwat
Academic year 1889
Abstract
Nowaday Thailand , one of the developing countries , has been
facing the existing problem of the unstable voltade expecislly in many
provinces all over the nation . All this is due to the enthusiasm able
the alert in making progress end also expansion of industry into the New
Industrial Country (NIC) in the neary future . While the production rate
of the power suorces has not been in the proprotion to its demand ,cont-
ain intstruments and equipments need constant voltage such as computers
and some measwring instruments which require considerably high accuracy.
Consequently it is very necessery to make use of the stablizer as power
sources for all sbove mentioned electrical eguipments, The stablizer
been devices and design to supply voltage to loads that use on 3.2 Kilo-
watt and 8 range of voltage adjustment between 180 - 26@ volt including

the varistion value alsco between 220 volt 5§ % 15 ampsare.
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PART LIST
RESISTER R23 100K 12 W
R 33K 12 W R 24 33K 1/2W
R2-R3 18K 5W. R25 |+
R4 33K 1/2W.
RS | 10K 1V2W b 1K 1/2 W
R6 5K 12w | |
R7 1K 1”2W | R36 |/
RS .5K 1/2W | R37 50.0.1/2 W
R9 K 1w R 38 820 5W
R10 1K 12 W CAPACITOR
R11 750 n, /2 W. C1 10 HE 50V
R12 K 12w | c2 Ol uF Mylar
R13 4704L 1/2 W % 2200 pF 16V
R 14 100K 172 W C4 22 uF 50V
R15 33K 1/2 W DIODE
R16 5000 1 W  |DI-D6 | 1N40O3
R 17 5000} 12W ZD1 | ZENERDIODE 3V.
R18 12K 1/2W TRANSISTOR
R19 7500 1/2W TR1 BC 557
R 20 1K 12W | TR2 BC 337
R21 L700. V2 W TR3 BC 557
| R22 L7000 1/2W TR4 BC 337
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PART  LIST
TRANSISTOR
TR 5 BC 337 TRIO | ~
TR6 BC 557 |
TR7 BC 557 » BC 557
TR 8 BC 337 <
TR9 BC 557 TR1B
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POWER CIRCUIT

i

- Q—?—i V-IN V-OUTl | STABILIZER
15 A J
Y B T
& ﬁl 9
F\r\i-p—-45 Qi \i——\ K1
AE=E 2 A LI [y
5 4 75
Ll N _PE
OUT PUT
L] LINE V-IN_|INPUT VOLTMETER
N NE U TRAL V- OUT |OUTPUT VOLTMETER
PE |PROTECTIVE EARTH | K{ |STABILIZER CONTACT
Q1 MAIN SWITCH K2 | BYPAST  CONTACT
F CIRCUIT BREKER  |OUTPUT| OUTPUT PLUG
F2 MAIN FUSE FM FAN MOTOR:




L1

27

CONTROL CIRCUIT
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K1 | STABILIZER CONTACT | H3 | POWER  LAMP
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m@m : i Thyristors

Solid State T6401 T6411 T6421

Division
Series
S T 30-A Silicon Triacs
in Terminal 1 Terminal 1
it : Press-Fit, Stud, and Isolated-Stud Type Packages

(7v Gate

< For 120-V Line Operation — T6401B(40660)*, T6411B (40662)*,
T6421B (40805)*
For 240-V Line Operation = T6401D (40661)*, T6411D (40663)*,
T6421D (40806) * ¥
For High-Voltage Operation — T6401M (40671)*, T6411M (40672)*,
T6421M (40807)*

Gate

Main 7 A . s
Teeminal'2 Main Main *Numoers in parentneses (s.g. 40660) are 1ormer RCA type numbwers.
16401 Terminal 2 Terminal 2
SRO Shiey . Features:
T6411 Series| T6421 Series % -
P ® di/dt Capability = 100 A/us ® Low On-State Voltage at High
Stud Isolated-tud % Shorted-Emitter Center-Gate Design Current Levals
& Low Switching Losses ® | ow Thermal Resistance
These RCA triacs are gatecontrolled full-wave silicon ac These triacs are intended for control of ac loads in applica-
switches. They are designed 10 switch from an off-state to an tions such as heating controls, motor controls, arc-welding,
on-state for either polarity of applied voltage with positive equipment, light dimmers, and power switching systems. '
o negative gate triggering voliages. They can also be used in air-conditioning and photocopying
MAXIMUM RATINGS, Absolute-Maximum Values: SSuishent
For Operation with S/nuspada/ Suppiy .Vollape at Frequencies up to 164018 164010 T6401M
$0/60 Hz and with Resistive or Inductive Load. T64118 T64110 T6411M
REPETITIVE PEAK OFF-STATE VOLTAGE:*® Te4218 T64210 T6421M
Gate open, T = ~50 10 100° C v . VOROM 200 400 600 v
AMS ON-STATE CURRENT (Conduction angie = 3600):
Case temperature '
TC =650 C (Press-fit types) oy D05 LPO) 30 A
- 60° C (Stud types) 30 A
< 550 C (Isolatedstud types) . 30 A
For cther conditions 5 " s E s See'Figed
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: ITSM
For one cycle of appiied principal voltage
80 Hz (sinusodal) 300 A
50 Hz (wnusoidal)l ., . e S i3 265 A
For more than one cycle of applied principsl voltage . . . . . T, See Fig. 4
RATE-OF-CHANGE OF ON-STATE CURRENT: /ot
“pM* VDROM. !GT =200 mA, 1, = 0.1 s (See Fig. 13) . . . . Pt 100 Alus
PEAK GATE-TRIGGER CURRENT:" G
B I I R . . i i SR L N 12 A
GATE POWER DISSIPATION:
PEAK (For 1 jamax., lgr <4 A, SeeFig 7/ .. .......... R PGM 40 w
R e e s e s PG (av) 0.76 w
TEMPERATURE RANGE:*
e R G S i SR S e o i Tie — —65 w0 150 e
Operatng (Case) . . . ... . e o . SERSTTE T Tc -65 w 100 oc
TERMINAL TEMPERATURE (During soldering): 2 T
225 oc

For 10 s max. (terminals and case) . ... .. . .......... ... ....

@ For mither polanty of man terminel 2 voltage (VT 2) with reference to mein terminal 1. .
@ For esther polanty of gete voitage (V) with reference 10 masn terminal 1
4 For tempe e et point, see D Ourline.




ELECTRICAL CHARACTERISTICS

At Maximum Ratings and at Indicated Case Temperature (T¢) Unless Otherwise Specified

37

LIMITS
For All Types
CHARACTERISTIC SYMBOL Uniess Otherwise Specified UNITS
Min. Typ. Max.
Peak Otf-State Current: ¥
Gate open, T = 1000 C,Vpgopm = Max. rated value IDROM - 0.2 4 mA
Maximum On-State Voitage: ¢
For iT = 100 A (peak), Tc=25C RO 24\ o VTM - 21 25 "
DC Hoiding Current: ¢
Gate open, Initial principal current = 150 mA (DC), vp =12V:
Tc=2%0C BT o e s RS e 1HO - 25 60 mA
For other case temperatures " P A See PRug!
Critical Rate-of -Rise of Commutation Voltage: ¢
Forvp = VpRrOM. IT(RMS) = 30 A, commutating
di/dt = 16 A/ms, gate unenergized, (See Fig. 14):
TC = 650 C (PressfitfVpes) = 1 B — W4 3 20 =
= 60° C (Stud types) g 50 T Wl B - av/dt 3 20 P Vius
= 550 C (Isolated-studtypes) .. . ... 0 00 .e 3 20 -
Critical Rate-of-Rise of Off-State Voltage:
For vp = VoROM. exponential voltage rise, gate open,
Tc = 1000 C:
T64018, T6411B, T64218 ... . ... . ... .. A § P 40 20 -
T6401D, T641 10, 1842107 . , Fommmanl N/ 5N dv/dt 25 150 C Vius
T6401M, T641IM TE642IM - o, 20 100 B
DC Gate-Trigger Current- ¢ Mode  VimT2 VG
Forvp =12 (DC), I*" positive  positive -~ 15 50
RL =30 ] negative  negative - 20, 50
Te =250C ! positive  negative IGT - 30 80 mA
Y negative  positive - 40 80
For other case temperatures .. . .. . See Figt 84 9
DC Gate-Trigger Voitage:é ¢
Forvp =12 V(DC), R =30
Tc =250C ) 4 - 1.35 25
For other t y var b
case temperatures . See Fig. 10
For vp = VpROM. Ry =126 Q, Tg = 1000 C 0.2 & Y
GateControlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM. IGT = 200 mA, Yy = 0.1 us,
IT = 45 A (peak), T = 250 C (See Figs. 11.& 15) qt - 7 3 us
Thermal Resistance, Junction-to-Case:
Steady-State
A R e G BN (S = - 08
A R = ol b,c - - 0.9
Transient (Press-fit & stud types). . . ... . ... .. See Fig. 12 ocw
Thermal Resistance, Junction-1o-Hex (Stud, Ses Dim. Outline):
Steady-State (Isolated-stud types). . . ... ..... . .. 0311 - - 1

¢ For either polarity of main terminal 2 voltsge (Vpgr2) with reference to main terminal 1.
® For sither polarity of gate voitage (VG) with reference to main terminal 1.
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Fig. 14 — Relstionship between supply voltage
and principle current (inductive 10sd)
showing referente points lor definition
of commutating voltage (av/dt).
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Fig. 15 — Relationship between off-state voitage,
on-state current, and gate-trigger voit-
age showing reference points for defi-
nition of tum-on time (tge).
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Fig. 16 — Typical phase-control circuit for lamp dimming, heat control, and

universal-motor speed control.

MOUNTING CONSIDERATIONS

Mounting of press-fit package types depends upon an in-
wrierence fit between the thyristor case and the heat sink.
As the thyristor is forced into the heat-sink hole, metal from
the heat sink flows into the knurl voids of the thyristor
case. The resulting close contact between the heat sink and
the thyristor case assures low thermal and electrical resis-
ances.

A recommended mounting method, shown in Fig. 17,
shows press-fit knurl and heat-sink hole dimensions. If these
dimensions are maintained, a “‘worstcase” condition of
0.0085 in. (0.2159 mm) interference fit will allow press-fit
weertion below the maximum allowable insertion force of
800 pounds. A slight chamfer in the heat-sink hole will help

SNUSSER NETWORK FOR INDUCT IVE
LOADS OR mEn COMMUTA TING YOLTAGE
i@w/@t) CHARACTERISTIC IS EXCEEDED

MRS \ voak? | 1001
As | vaw | vaw | vaw

. Oy 0.F | 0. F
CF ,ﬁ 00V | s0ov
9205 16200R4 RF1
FILTER
L | 1004 2000

784018 | T84010| T64010
784118 | Y8110 T84110
Te4218 | Te421D| Te4210

HCA TRIACS

*Typecel values for lamp dwmming cWouits.

center and guide the press-fit package properly into the
heat sink. The insertion tool should be a hollow shaft having
an inner diameter of 0.380 ¢ 0.010 in. (9.65 t 0.2564 mm)
and an outer diameter of 0.500 in. (12.70 mm). These di-
mensions provide sufficient clearance for the leads and
assure that no direct force will be applied to the glass seal
of the thyristor. .

The press-fit package is not restricted to a single mount-
ing arrangement; direct soldering and the use of epoxy ad-
hesives have been successfully employed. The press-fit case
is tin-plated to facilitate direct soldering to the heat sink. A
60-40 solder should be used and heat should be applied only
long encugh to allow the solder to flow freely.
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COPPER OR ALLNSIUS HEAT SINK A

2LS-2264R3
NOTE: D n par are ond are devrved

from the basec inch dimensons as indhcated.

Fig. 17 — Suggested mounting method 10r press-Iit package types.

DIMENSIONAL OUTLINE FOR
T6401 SERIES

. " INCHES MILLIMETERS P
MIN. | MAX. | MmN | mAX
A - .380 - 9.66 ,
¢0 501 510 1273 | 1296
90, - 506 - 1283 2
02 465 ATS 1.8 |1207
J - 750 - 19.06
™M - 156 - 394 1
oT 068 .068 147 | 173
o7y 080 080 203 | 229
NOTE 1: C and anguk of these
n optional .

NOTE 2: Outer diameter of knuried surfece.

wC-meommy -

Table [ — Case-to-Heat Sink Thermad Resistance for Dif-

ferent Mounting Amangements.
Type of Mountwy Therme! /J
Package Employed Reststance-OC

Press-fitted nt0 heat sink. Mim-
mum requered thickness of heat 05
sink = 1/8 m.(3.17 mm)

Soickered dwectty O hest sink.
(60-40 solder whech has 2 meit-
ing point of 188° C should be
used. Heating Lme should be
sufficient 10 cause solder 10 flow
freely)

Press-F it

0.1 w0 0.36

Directly mounted en hest- sink
Stud with or witheut the wse of hest- 06

unk compound.

DIMENSIONAL OUTLINE FOR
T6411 SERIES

MAX.
A 330 | 506 84 |128 -
90, - 544 - 13.81 -
E 54s | 562 | 1382 |28 -
F 113 | 200 287 | s.08 3
J - 9650 - |a43 -
™ - R Y ~- .| a%e 1
N 422 | 483 | .72 (1150 -
(4d o8 | oe8 147 | 173 -
oy 080 | o0 | 203 | 220 -
o 2226 | 2208 | 5.682 | 6.760 2

NOTE 1: Centour snd snguie: orrernation of thise terminels
s ophohel .

NOTE 2: Pixch deemeter of 1/4-28 UNF -2A (costed) throads
(ASA B1. 1-1960).

NOTE 3: A chemter or wndercut on one or beth ends of

hexegonel portion is optionsl. R
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in the United Kingdom, Europe, Middle East, and Africa, mounting-
nardware policies may differ. check the avadabiduy of all stems
snown with your RCA sales representative or supplier

Fig. 18 — Sugg
peckege types.

) o for stud end i1solated-stud

WARNING:

The RCA isolated-stud package thyristors should be han-
died with care. The ceramic portion of these thynstors con-
tains BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the thyristors be-
Cause the dust resulting from such action may be hazardous
if inhaled.

TERMINAL CONNECTIONS
Terminal No.1—-Gate
Terminal No.2—Main Terminal 1
Case, Terminal No.3—Main Terminal 2

DIMENSIONAL OUTLINE FOR

T6421 SERIES

INBULATING MATERIAL

\

REFERENCE

™ POINT FOR CASE

TEMPERATURE
WEASURSIMENT

£ -2
S VianoL INCHES MILLIMETERS |\ oo
MIN. [MAX. | MIN. | MAX
A - 573 - 17.08
¢0 604 614 | 1634 | 1568
$04 501 506 | 1272 {1282
3 561 557 | 13989 |14.14
F A 185 s 4.69
J - 1.288 - 32.96
M .210 230 6.33 5.84
My 200 210 5.08 6.33
N 422 452 1072 |11.43
(2} 068 .068 147 1.73 2
oTy 125 | .166 318 | 4.19 2
¢T2 138 148 3% | a7 2
(] 2226 | 2268 | 5.662 | 5.760 3

NOTE 1: Ceramuc between hex (stud) snd serminsl Ne.J is
beryliwum oxide.

NOTE 2: Contour and

s opuonal .

L

of these

NOTE 3: Pirch crameter of 1/4-28 UNF-2A (coated) threeds
(ASA B1. 1-1950).
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