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ABSTRACT

This thesis proposes the theory and design of automatic control system for automatic
valve control. The structure of this system consists of gate valve coupling gears, potentiometers
and servomotor, and electronic circuits which relate for this system. The purposes of this project
is to control opening valve inrange 0%-100% by supplying the standard current signal 4-20 mA.

Procedure of this project starts on selecting the suited valve. Then wvalve, gears,
potentiometers, and servomotor is eoupled. The electronic circuits including voltage comparator,
inverting amplifier, voltage follower, differential amplifier, power amplifier, zero and span circuit
and summing amplifier is studied and designed. The mechanic and electronic parts are

incorporated. Finally, valve opening can be controlled automatically to obtain the desired value.
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amplifier) A, 182995 VNTYNUUUUNAUWN e (inverting amplifier) A, NLBAT VLBV -1
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V.(V) ViV) -V ,(V) |V, (V)| [(mA) | L(mA) | I (mA)
0.0 0.00 0.00 0.00 0.49 0.47 0.48
0.1 0.07 0.07 0.07 10.04 10.23 10.14
0.2 0.13 0.13 0.13 B30 18.76 19.13
0.3 0. )@ 0.20 0.20 28.60 28.60 28.60
0.4 0.26 0.26 0.26 38.01 37.41 3. 71
0.5 0.32 0.33 0.33 41.97 47.27 44.62
0.6 0.45 0.45 0.45 38.36 37.56 37.96
0.7 0.53 0.54 0.54 42.58 42.82 42.70
0.8 0.62 0.62 0.62 47.03 46.42 46.73
0.9 0.70 0.72 0.71 50.09 47.50 48.80
1.0 0.79 0.80 0.80 53.44 50.12 51.78
1.1 0.88 0.88 0.88 56.05 54.22 55.14
12 0.97 0.97 0.97 58.16 56.61 57.39
1.3 1.06 1.06 1.06 59.20 60.62 59.91
1.4 11§ 115 Lals 60.57 62.35 61.46
L.5 1.24 1.24 1.24 62.96 65.10 64.03
1.6 1.33 138 1.33 65.60 66.30 65.95
1.7 1.43 1.43 1.43 67.60 66.60 67.10




V(V) VaV) | Vi, (V) | V. (V) | I,(mA) | L(mA) | I (mA)
1.8 1.52 1.50 1.51 67.70 68.80 68.25
1.9 1.61 1.60 1.61 69.10 70.10 69.60
2.0 1.70 L1 1.71 71.00 70.30 70.65
21 1.79 1.81 1.80 73.00 72.90 72.95
2:2 1.89 1.89 1.89 73.90 73.30 73.60
2.3 1.98 1.99 .59 75.80 74.90 75.35
24 2.07 2.07 2.07 76.70 75.90 76.30
2.5 2.16 i 2.16 77.20 77.00 7710
2.6 285 226 2.26 78.30 80.20 Q.25
2.7 F.35 2.34 2.35 79.70 79.50 79.60
2.8 2.44 2.43 2.44 79.40 80.90 80.15
29 293 2,93 253 81.10 81.80 81.45
3.0 2.64 2.62 2.63 79.70 82.40 81.05
3:1 2.74 2.72 2.73 79.70 82.80 81.25
3.2 2.84 2.81 2.83 80.80 83.20 82.00
3.3 2.93 2.91 2.92 81.00 83.00 82.00
3.4 3.02 3.00 3.01 84.00 82.50 83.25
3.2 Flg <Ay | 3.12 81.60 83.50 82.55
3.6 22 3.20 o2 83.40 83.10 83.25
3.7 33 3.29 3.30 82.10 83.40 82.75
3.8 3.41 3.40 341 82.80 84.10 83.45
34 3.50 3.49 350 82.80 84.10 83.45
4.0 3.60 3:59 3.60 83.30 84.40 83.85
4.1 3.70 371 3,71 83.40 84.70 84.05
4.2 3.79 3.80 3.80 84.40 85.00 84.70
4.3 3.89 3.88 3.89 84.10 84.10 84.10
4.4 3.98 3.99 3.99 84.40 83.80 34.10
4.5 4.11 4.09 4.10 77.50 84.00 80.75
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VV) | V,(V) | V) |V, (V) | LmA) | L(mA) | I (mA)
4.6 4.20 4.21 4.21 79.00 83.40 81.20
4.7 4.30 4.31 4.31 78.10 83.70 80.90
4.8 4.41 4.42 4.42 79.00 84.70 81.85
4.9 4,51 4.52 4.52 76.10 83.90 80.00
5.0 4.60 4.60 4.60 76.60 82.10 79.35
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V) | VW) | V) | VM) | LmA) | LmA) | I (mA)
0.0 0.00 0.00 0.00 0.21 0.24 0.23
0.1 0.06 0.06 0.06 10.46 10.58 10.52
0.2 0.13 0.14 0.14 20.73 21.58 21.16
0.3 0.20 0.20 0.20 30.14 31.56 30.85
0.4 0.27 0.29 0.28 39.94 42.92 41.33
0.5 0.38 0.37 0.38 Dkl 3 53.44 54.29
0.6 0.46 0.44 0.45 66.80 63.80 65.30
0.7 0.54 0.52 0.53 77.60 75.00 76.30
0.8 0.62 0.59 0.61 88.80 84.90 86.85
0.9 0.70 0.67 0.69 99.90 95.30 97.60
1.0 0.78 0.75 0.77 110.70 106.90 108.80
i 0.86 0.82 0.84 120.40 117.30 118.85
1:2 0.94 0.89 0.92 131.00 126.40 128.70
1.3 1.01 0.98 1.00 141.40 137.60 139.50
1.4 1.18 B 1A"7 127.00 122.00 124.50
15 1.25 1.23 1.24 132.00 133.00 132.50
1.6 1.33 1.36 195 140.00 137.00 138.50
1.5 1.43 1.45 1.44 137.30 136.00 136.65
1.8 1.51 1.54 1.53 141.40 139.20 140.30
1.9 1.62 1.62 1.62 143.00 143.00 143.00
2.0 1.70 1.71 1.71 144.00 148.00 146.00
2.1 1.79 1.82 1.81 149.00 152.00 150.50
2.2 1.90 1.91 1.91 155.00 153.00 154.00
2.3 1.99 2.02 2.01 155.00 160.00 157.50
2.4 2.11 2.13 2.12 157.00 159.00 158.00
2= 2.20 2.24 2.22 163.00 157.00 160.00




V.(V) V,,V) V,(V) | V,..(V) | I,(mA) L,mA) | I (mA)
2.6 2.29 2.34 232 166.00 163.00 164.50
2.7 2.40 2.45 243 168.00 172.00 170.00
2.8 251 2.56 2.54 171.00 171.00 171.00
2.9 2.60 2.66 2.63 172.00 178.00 175.00
3.0 2.71 2.74 2.73 172.00 177.00 174.50
3l 2.80 2.84 2.82 177.00 181.00 179.00
3.2 2.91 253 LD 172.00 173.00 172.50
3.3 2.99 3.03 3.01 171.00 181.00 176.00
34 3.0 3.14 3.13 176.00 184.00 180.00

3.5 3.18 3.24 97 180.00 184.00 182.00
3.6 3.30 3.34 3.37?; 183.00 180.00 181.50
37 341 3.46 3.44 187.00 180.00 183.50
38 3.5 3.56 3.54 190.00 188.00 189.00
3.9 3.61 3.67 3.64 200.00 194.00 197.00
4.0 3.72 3.76 3.74 192.00 187.00 189.50
4.1 3.80 3.87 3.84 195.00 188.00 191.50
4.2 3.89 3.96 393 197.00 201.00 199.00
4.3 4.02 4.05 4.04 192.00 196.00 194.00
4.4 4.15 4.17 4.16 192.00 197.00 194.50
4.5 423 4.24 4.24 196.00 199.00 197.50
4.6 4.33 4.33 4.33 201.00 203.00 202.00
4.7 4.42 4.45 4.44 197.00 195.00 196.00
4.8 4.53 4.56 4.55 193.00 207.00 200.00
4.9 4.62 4.63 4.63 200.00 203.00 201.50
5.0 4.69 4.73 4.71 197.00 213.00 205.00
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4.3 ﬂ'l‘S‘ﬂGl’i:’l?Nﬂ1§!ﬂ§ﬂﬂ!ﬁﬂﬂﬁ1‘i$1’i‘i1\‘iN’é’lﬂ15‘ﬂﬂﬁ@ﬂﬁ‘l]ﬂl'lfﬂ"lﬂﬂ"l‘iﬁ"lu'lm

uazmANRANAIAvYeIQnal

AT NUAAIHANTTNAD DY

2INNITAIUIN 1l
e | 1ma) | v UTIRUANATON | LSIAUANATOY i"mm n%mm
IS dumulfy | @d gy | Aawana | Hanaia
M law) A1lAv)

0% 4.0 1.0 1.0 0.98 0.02 2.00
10% 5.6 1.4 1.4 1.38 0.02 1.43
20% 73 1.8 1.8 1.78 0.02 111
30% 8.8 2.3 29 2.18 0.02 0.91
40% 10.4 2.6 2.6 2.56 0.04 1.54
50% 12.0 3.0 3.0 295 0.05 1.67
60% 13.6 3.4 34 3.36 0.04 1,18
70% 152 38 3.8 3.76 0.04 1.05
80% 16.8 42 42 4.14 0.06 1.43
90% 18.4 4.6 4.6 454 0.06 1.30
100% 20.0 5.0 5.0 4.93 0.07 1.40
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Philips Semiconductors

Product spectflcatren

NPN general purpose transistors BC546; BC547
FEATURES PINNING
® Low current (max. 100 mA) | PIN DESCRIPTION
® |ow voltage (max. 65 V). i 1 ritier
2 base
APPLICATIONS 3 collector
¢ General purpose switching and amplification. o
DESCRIPTION 1 , .
NPN transistor in a TO-92; SOT54 plastic package. i/ —'r A . |
PNP complements: BC556 and BC557. o/ » e "4
1
MAM182
Fig.1 Simplified outline (TO-92; SOT54)
and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Ratlng System (IEC 134).
SYMBOL PARAMETER J CONDITIONS | MIN. MAX. UNIT
Vr A ' collector-base voltage | open emitter !
R |
BC546 i - 80 v ;
BCB47 i - 50 v i
| Ve collector-emitter voltage open base :
BC546 \ s 65 \Y
BC547 1 |45 v |
| Vego emitter-base voltage | open collector | ‘
3 | BCb546 - 6 v 1
BC547 | N |8 v |
} L collector current (DC) ] - 100 mA
‘ I peak collector current ‘ = 200 | mA |
oMo e S - I - |
lo peak base current - | 200 mA i
p . ‘ total power dlssmatlon Tams <25°C; note 1 - 500 | mW |
L tot = | P |
T storage temperature -65 +150 | °C
——sig g Ji TR | S S !
T, Junctlon temperature | - 150 [°C
-|-' : operatmg ambient temperature -65 +150 Ee: ‘
——am — — 1 — A — = T 1 S T
Note

1. Transistor mounted on an FR4 printed-circuit board.




NPN general purpose transistors

Philips Semiconductors

BC546; BC547

THERMAL CHARACTERISTICS

Product specification

SYMBOL L PARAMETER CONDITIONS VALUE UNIT
Rihj-a | thermal resistanéé;‘r:ér_n junction to ambient note 1 0.25 KimwW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T = 25 °C unless otherwise specified.
SYMBOL PARAMETER ﬁ CONDITIONS MIN. f TYP ' MAX L UNIT ;
| it SR S e S | e S R NNANM LSS S h S el
- collector cut-off current HE = 0; Vg =30V - - 15 B ‘ nA ,,,l
I Y /A le=0; Vg™ 930V, T(2 150°Cy — (& = [~ N\ f.*,’,‘ ‘
leso emitter cut-offcurrent . 10 =0;Veg=' 5V I e, "
hee DC current gain lc =10A; Ve = / 5\ |
BC546A see Figs 2, 3and 4 2 a0 e ‘
BC546B; BC547B = | 150 =
BC547C — 270 -
DC current gain lc=2mAVe= BV, _E B
BC546A see Figs 2, 3and 4 . 110 180 2500
|
1 BC546B; BC547B | 200 290 450
‘ BC547C 420 | 520 800
BC547 110 - 800 |
BC546 ; 110 ‘ . 450 5
VCEsa: R 6.6-Iléctor-en'-1itte'r s_atJratiohw — 1 [b = idmA; | é ;70_5 mA IR Y i 90 'T250- y mv
viage N\ ¥ [ omnatowee (BN |20R Py |mv
' Veesa base-emitter saturation voltage IC=10mA 1 =0.5mAsnoted < - %0 y 77'11\/774
- le =100 mA; | , =5mA; note 1 - Fo00 - mvo
Vee | base-emitter voltage |l Z32mA Vo= 5Vinote2 7 19805 40600 1700 I mV }
| Llc =10 MA Ve =/ 15V - - 770 %)
S | collector capacitance o IE =ig=0/Vgg =10V;f=1MHz = __1§ |- _ﬁF_ |
G, emitter capac‘itanceﬁ g == 0.5V;f=1MHz - 1 B - pF J
fo transition frequency lc = 10mA; Ve = 5V, f=100MHz 100 = |- MHz J
F | noise figure g T200A; Ve = 5y, = 2 |10 | dB
- ___i______ |Rg = 2kQ; f=1kHz; B =200 Hz :
Notes
1. Vgpe., decreases by about1.7 mV/Kwith increasing temperature.

2 VBE decreases by about 2 mV/K with increasing temperature.
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NPN general purpose transistors BC546; BC547
Ty [ MBH723
hFE
200
VCE= 5V
T
150
N
NV /2y AL N
Nzt
:‘:_: I:: T i
) 5[ GE S
V7 N L -
7 N\ KCER A*" {
i =
0 Br Y
102 N\ NSk o) 1
A P
BC546A. ~ B?
"f 3d
Y c
ASAUNAY AN A AN
g
e @uf
| U2 (e R
::1} N S
-1 ) CRO S ¥ 2 ? 5 \\d
] fﬁ(\
N 4
4/' \\-f w &
200 - ?o- B NE‘
N T a
NN Padiinantt,
Lt
100 \
?0 5 10-1 9 10 102 | C (mA) 10,
BC5468; BC547B,
Fig.3 DC current gain; typical values.
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NPN general purpose transistors BC546; BC547
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Product specification

NPN general purpose transistors

BC546; BC547

PACKAGE OUTLINE
Plastic single-ended leaded (through hole) package; 3 leads SOT54
. B B =S|
i
[/, __, |
| ﬁ.‘ J I [ [ B o =T G
| | \ $ i
| J .
|
| -V |
i
\
147 E — —-—‘ !
|
| | |
- e | A— |- — L — - |
| | | | |
T ‘ | . | e |
v —_— + I 7 |
3 e JaVAVAYE> W\ S - R
itk N WEF —th 1
} | ‘ l 4 el T i
o——MHE FH < ~ Do S G |
== | { I (7 CaA 78 N =
L \N | D |
1 ui | T — 8 3 1
| | L | — -} T i aauSl (—~N & |
| | % AT AN = ——F
v ! }
4 e N ) i N . — | I
| i
« 1 = |
i
0 P 5mm |
| | e |
scale i
|
DIMENSIONS (mm are the original dimensions) ‘
: s | i | ‘
\’_UNIT | A b ! b1 c D ‘ d ‘ E e e | L ‘ L1t i
I : ] - | 3 \
| 52 | 048 086 | gu5 | 4m | 17 ‘ a2 | | 47 | 145 ‘ s | ‘
‘ e J 50 | 040 056 | 040 | 44 J 4 | e |2 | 127 .
Note |
1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities. |
T REFERENCES | ]
QUTLINE I o - o ) ] EUROPEAN | (SSUEDRTE
|  VERSION IEC JEDEC EIAJ | | CHEMEGLED | I
I' o T . T |
SOT54 ‘ - 2 3 97-02-28 [
. L ow s =1 |
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NPN general purpose transistors BC546; BC547

DEFINITIONS

Data Sheet Status
Objective specification

‘ This data sheet contains target or goal specifications for product development.

Preliminary specificationi | This data sheet contains preliminary data; supplementary data may be published later.

Product_specification ‘ This data sheet contains final product specifications. ‘

Limiting values

| Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation !
of the device at these or at any other conditions above those given in the Characteristics sections of the specification \

is not implied. Exposure to limiting values for extended periods may affect device reliability. \

Application information

‘Where application informatic;rris éfvén, it Eaafisory and does notiforimipAérAt of the'S['}echiéé-t-iam-

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to resultin personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.



Philips Semiconductors - a worldwide company

Argentina: see South America
Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax, +61 2 9805 4466

Austria: Computerstr. 8, A-1101 WIEN, P.O. Box 213,
Tel. +43 1 60 101 1248, Fax. +43 1 60 101 1210

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 20 0733, Fax. +375 172 20 0773

Belgium: see The Netherlands
Brazil: see South America
Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Blvd., 1407 SOFIA,
Tel. +359 2 68 9211, Fax. +359 2 68 9102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

China/Hong Kong: 501 Hong Kong Industrial Technology Centre,
72 Tat Chee Avenue, Kowloon Tong, HONG KONG,
Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czech Republic: see Austria

Denmark: Sydhavnsgade 23, 1780 COPENHAGEN V,
Tel. +45 33 29 3333, Fax, +45 33 20 3905

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 9 615 800, Fax. +358 9 6158 0920

France: 51 Rue Carnot, BP317, 92156 SURESNES Cedex,
Tel. +33 1 4099 6161, Fax. +33 1 4099 6427

Germany: Hammerbrookstralie 69, D-20097 HAMBURG,
Tel. +49 40 2353 60, Fax. +49 40 2353 6300

Hungary: see Austria

India: Philips INDIA Ltd, Band Box Building, 2nd floor,

254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,
Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonesia: PT Philips Development Corporation, Semiconductors Division,
Gedung Philips, JI. Buncit Raya Kav.99-100, JAKARTA 12510,
Tel. +62 21 794 0040 ext. 2501, Fax. +62 21.794 0080

Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,
TEL AVIV 61180, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3,
20124 MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku,
TOKYO 108-8507, Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: Philips House, 260-199 Itaeswon-dong, Yongsan-ku, SEOUL,
Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax, +60 3 757 4880

Mexico: 5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 800 234 7381, Fax +9-5 800 943 0087

Middle East: see Italy

For all other countries apply to: Philips Semiconductors,

International Marketing & Sales Communications, Building BE-p, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825

© Philips Electronics N.V. 1999

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 40 27 82785, Fax. +31 40 27 88399

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811

Norway: Box 1, Manglerud 0612, OSLO,
Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: see Singapore
Philippines: Philips Semiconductors Philippines Inc.,

106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI,
Metro MANILA, Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: Ul. Lukiska 10, PL 04-123 WARSZAWA,
Tel. +48 22 612 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see Italy

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,

Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 319762,

Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovenia: see Italy

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,

2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11 470 5911, Fax. +27 11 470 5494

South America: Al. Vicente Pinzon, 173, 6th floor,
04547-130 SAO PAULO, SP, Brazil,
Tel. +55 11 821 2333, Fax. +55 11 821 2382

Spain: Balmes 22, 08007 BARCELONA,
Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 5885 2000, Fax. +46 8 5985 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2741 Fax. +41 1 488 3263

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1,
TAIPEI, Taiwan Tel. +886 2 2134 2886, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 7454090, Fax, +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel, +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 62 5344, Fax.+381 11 63 6777

Internet: http://www.semiconductors.philips.com
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Copyright © 1997, Power Innovations Limited, UK

q Designed for Complementary Use with the
TIP30 Series

q 30 W at 25°C Case Temperature

q 1 A Continuous Collector Current

q 3 A Peak Collector Current

TIP29, TIP29A, TIP29B, TIP29C
NPN SILICON POWER TRANSISTORS

TO-220 PACKAGE
(TOP VIEW)

B ——————— 1+
G 1
e 1%

Pin 2 is in electrical contact with the mounting base.

MDTRACA
q Customer-Specified Selections Available
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP29 80
TIP29A 100
Collector-base voltage (| =éJ) TiP29R Vcso 120 \
TIP29C 140
TIP29 40
TIP29A 60
Collector-emitter voltage (I = g) TiP29B VCED 80 v
TIP29C 100
Emitter-base voltage VEBO 5 \Y
Continuous collector current Ic 1 A
Peak collector current (see Note 1) Y 3 A
Continuous base current I8 0.4 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Ptot 30 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Ptot 2 w
Unclamped inductive load energy (see Note 4) valic ? 32 mJ
Operating junction temperature range Tj -65 to +150 e
Storage temperature range Tstg -65 to +150 C
Lead temperature 3.2 mm from case for 10 seconds TL 250 i
NOTES: 1. This value applies fort _ <0.3 ms, duty cycle <10%.
2. Derate linearly to 150°€ case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Jg, . =04A Ry =1000,
Vagen =0 Rg=01Q2, Voo =20V,
PRODUCT INFORMATION

Information is current as of publication date. Products conform to specifications in accordance

with the terms of Power Innovations standard warranty. Production processing does not
necessarily include testing of all parameters.

Peawer )
INNOVATIONS



IP29, TIP29A, TIP29B, TIP29C
IPN SILICON POWER TRANSISTORS

JLY 1968 - REVISED MARCH 1997
T B e B T B T T P Ty T ¥ B B o S e S R B =T Y e b |

lectrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TIP29 40
Collector-emitter TIP29A 60
Veericeo breakdown voltage Ic = 30mA I8=0 TIP29B 80 v
(see Note 5) TIP29C 100
Veg = 80V VeE=0 TIP29 02
| Collector-emitter veg = 100V VBE=0 TIP29A 0.2 o
CES cut-off current VCE =120V VBE=0 TIP29B 0.2
VCE =140V VBE=0 TIP29C 0.2
Collector cut-off VCE = 330V B=0 TIP29/29A 0.3
leE0  irrent Vo= 60V B =0 TIP29B/29C 03 e
Emitter cut-off
IEEO SRRt VEB = 5V Ic=0 1 mA
Forward current VCE= 4V Ic =02A 40
e transfer ratio VCE= 4V Ic=-_1A (sPe Yigies B apat) 15 75
Collector-emitter )
VCE(SEU I ——— I8 = 126 mA lc= 1A (see Notes 5 and 6) 0.7 \
Base-emitter
Vee viltage VCE = 4V lc= 1A (see Notes 5 and 6) 1.3 \
Small signal forward
Pre current transfer ratio Vg = PR AN Y
Small signal forward
lh current transfer ratio yeesi10 8 LE A% R M 2
OTES: 5. These parameters must be measured using pulse techniques; t o 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
1ermal characteristics
PARAMETER MIN TYP MAX UNIT
ReJc Junction to case thermal resistance 417 °CW
ReJa Junction to free air thermal resistance 62.5 °Cw
esistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 7 MIN' | TYP | MAX | UNIT
tn Turn-on time lo= 1A IBon) =0.1A lBoff) =-0.1A 05 bs
i Turn-off time VBE(off) =-4.3V RL=380Q tp =20 s, dc 2% o us

Voltage and current values shown are nominal; exact values vary slightly with transistor parameters,

PRODUCT INFORMATION



TIP29, TIP29A, TIP29B, TIP29C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MARCH 1997
e e e L T B T e D e e S N N S o |

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
Vs Vs
COLLECTOR CURRENT BASE CURRENT
TCSB31AD TCS631AE
1000 5 T A - 10 | 1 T o T
LV, =4V ; | \ i 1 | Tt 1L.=100mA
T, =25°C EERRH] s [ T lo=300mA |
¢ =300ps,dutycycle<2% | ||| [ | 2 ‘ | 1L =14
"L | [l ‘ o | - [ 5 |
B REARN! -
RE \ [1 L AT LA
o 100 1 i A e e T ® 10 t e I =
€ I ! : +— ==, 2 ' mE I )
g = SHEED | N i @ | ‘I‘ 1 | I 7
3 - i || [ [T Ak LA
- | T T " T T EEEER . N -
g e | LI £ } 4 ' |
.m : [ | ‘ . 1=, 'E : } | } :
= 10 - g 301 e S5is
—— i === 2 =i B mERE
HH = Emane S RN i: W TR T
_ A v I AEY 3 N1 d /| E \ VERNENE!
_’_:_ — 1 et || L AL ™ B | ! | |
| | |1 R/ O\ AN | f |
NIy L Y ¥ | N |
| P E 4 i l > | I ” I I
g bk SO y [muiny j ool i doreisy |\ (i N, |
0-001 0-01 01 1-0 01 10 10 100 1000
I¢ - Collector Current - A Iz - Base Current - mA
Figure 1. Figure 2.
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IPN SILICON POWER TRANSISTORS
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MECHANICAL DATA
TO-220
3-pin plastic flange-mount package
This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic

compound. The compound will withstand soldering temperature with no deformation, and circuit performance

characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

TO220
4
—&—b l—
4,20
3,96 e T wl32
@ 371 10,0 2,05 1,23
l— 2,54
see Note B
Y —
N ¥ i
15,90
14,55
N
see Note C 11 6.1
Q 3,5
T ——
4
. S— N
14,1
12,7
1,70 /
¥ 1,07
SR g | |
0,61 I |
RO BT T E
h 2,74 N 0,64
2,34 0,41
N 5,28 2,90
b 4,88 240 .
VERSION 1 VERSION 2
ALL LINEAR DIMENSIONS IN MILLIMETERS
NOTES: A. The centre pin is in electrical contact with the mounting tab.

MDXXBE
B. Mounting tab corner profile according to package version.

C. Typical fixing hole centre stand off height according to package version.
Version 1, 18.0 mm. Version 2, 17.6 mm.
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IMPORTANT NOTICE

ower Innovations Limited (Pl) reserves the right to make changes to its products or to- discontinue any
amiconductor product or service without notice, and advises its customers to verify, before placing orders, that the
formation being relied on is current.

I warrants performance of its semiconductor products to the specifications applicable at the time of sale in
scordance with Pl's standard warranty. Testing and other quality control techniques are utilized to the extent PI

2ems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
arformed, except as mandated by government requirements.

| accepts no liability for applications assistance, customer product design, software performance, or infringement
? patents or services described herein. Nor is any license, either express or implied, granted under any, patent
ght, copyright, design right, or other intellectual property right of Pl covering or relating to any combination,

1achine, or process in which such semiconductor products or services might be or are used.

| SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE
UITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS.

Copyright @ 1997, Power Innovations Limited
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Copyright © 1997, Power Innovations Limited, UK
q Designed for Complementary Use with the

TIP29 Series

TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

TO-220 PACKAGE
(TOP VIEW)

gaee——— |

—————
g 30 W at 25°C Case Temperature ) "
EC—o, 13
q 1 A Continuous Collector Current
q 3 A Peak Collector Current Pin 2 is in electrical contact with the mounting base.
MDTRACA
q Customer-Specified Selections Available
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP30 -80
TIP30A =100
Collector-base voltage (| :EO) TIP308 Vceo 420 \
TIP30C -140
TIP30 -40
) TIP30A -60
Collector-emitter voltage (I = g) rIP30B VCEO 80 3
TIP30C -100
Emitter-base voltage VEBO -5 Vv
Continuous collector current Ic -1 A
Peak collector current (see Note 1) Icm -3 A
Continuous base current B -0.4 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prtot 30 W
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) Ptot 2 w
Unclamped inductive load energy (see Note 4) vl ? 32 mJ
Operating junction temperature range T -66 to +150 e
Storage temperature range Tstg -65 to +150 o
Lead temperature 3.2 mm from case for 10 seconds TL 250 °C
NOTES: 1. This value applies fort _<0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°% case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, lgom) =:04A R, =100

Y

BE@n = O Rg=0.1Q, Ve

=-20V.

PRODUCT INFORMATION

Information is current as of publication date. Products conformto specifications|in accordance
with the terms of Power Innovations standard warranty. Production processing does not
necessarily include testing of all parameters.

Peawer
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IP30, TIP30A,TIP30B, TIP30C
NP SILICON POWER TRANSISTORS

JLY 1968 - REVISED MARCH 1997
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lectrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
TIP30 -40
Collector-emitter TIP30A -60
V@RICEO  preakdown voltage ¢ = -30mA 8=0 TIP30B -80 ]
(see Note 5) TIP30C -100
Veg = 80V VBE = 0 TIP30 0.2
Collector-emitter Vee = -100V VBE =0 TIP30A 0.2
'es  cutoffcurrent Vg =-120V VeE =0 TIP30B 02 | ™
Veg =-140V VBE=0 TIP30C -0.2
Collector cut-off vee = -30V B=0 TIP30/30A 0.3
B0 Current Vee= 60V lB=0 TIP30B/30C 0.3 s
Emitter cut-off
lego T, VEB = -5V le=0 -1 mA
Forward current VCE= -4V Ic =-02A 40
Mee transfer ratio VeE= -4V lc=  -TA (oD pEng®) 15 75
Collector-emitter
VCE(SBI) sataration voltsts I8 = -126 mA lc= 1A (see Notes 5and 6) 0.7 \
Base-emitter
Vee S VCe = -4V lc= -1A (see Notes 5 and 8) -1.3 Vv
Small signal forward
e current transfor ratio VCE = -10V Ic =-0.2A f=1kHz 20
Small signal forward
Ih current transfer ratio =)0 L RE7 ! Mg ‘
OTES: 5. These parameters must be measured using pulse techniques, t b 300 ps, duty cycle < 2%.
6. These parameters must be measured using veoltage-sensing contacts, separate from the current carrying contacts.
1ermal characteristics
PARAMETER MIN TYP MAX UNIT
ReJC Junction to case thermal resistance 4.17 °C/IW
ReJa Junction to free air thermal resistance 62.5 °CIW
asistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS ’ MIN TYP MAX UNIT
tn Tumn-on time lc=-1A IBon) =-0.1 A Boff) =0.1 A 0.3 HS
t Turn-off time VBE(off) =43V RL=30Q tp =20 ps, dc 2% 1 us

Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

PRODUCT INFORMATION



TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MARCH 1987

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
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COLLECTOR CURRENT BASE CURRENT
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IP30, TIP30A,TIP30B, TIP30C
NP SILICON POWER TRANSISTORS

JLY 1968 - REVISED MARCH 1997

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SASE32AB
-100 . = E
_______ : i: - t,=300ps,d=0.1=10%
Tt A ms,d=04=10%
[ ] _ 4t = 10ms,d=01=10%
< A0 == - A /P8 95’?73“9',’_7 ‘
5 S
‘5 = bt
o S 1
E 10 —— i = o =
g =~
. !e Hm | TN 75 = Vaail
T i S NENO | Sy
e ipse—=Siamr e =
e IHPS0ASE T ot =
|| {TIP30B === =|
——t 1 TIP30C '
1 | e, T ] il
001 ., ||||:. | 14
-0 -10 -1000
V.. - Collector-Emitter Voltage - V
Figure 4.
L SRR RS SRS . S G N e e S . W S SFa Al A A A AL AR W o T e e e S G/ i 0 LSS S—
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
TIS631AB
40 - T e e e T
’ } | ;
2 \\ % P
| | i | | J
.g 30 :, A K - -1 _—‘ ——
g | ‘ | ‘
a ., " YDg
a \Lk ‘
i) |
z
g 2 | e — —‘r =
E
E u [ [
E
é
.10 - !
B | |
o 1
| |
: |
0 L IR, PP — - N e 1 i’ - .
0 25 50 75 100 125 150

T, - Case Temperature - °C

Figure 5.

PRODUCT INFORMATION



TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MARCH 1997

MECHANICAL DATA

TO-220
3-pin plastic flange-mount package

This single-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance

characteristics will remain stable when operated in high humidity conditions. Leads require no additional
cleaning or processing when used in soldered assembly.

TO220
4,70
e ‘_
4,20
10,4 1,32
3,96 — — o .
2 371 10,0 2,95 1,23
l— 2.54
see Note B N
7/\,/\ \ *
6,5 —
N P
15,90
14,55
see Note C 7\ 8
@) 3,5
- Bt )
Y e - T
14,1
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1,70 ,
bl ¢— —
0,97 L 1,07 ;
0,61 b ﬁ
'
@@@ e YV A i
» (.__zlﬂ.. S 0,64
2,34 0,41
N 5,28 2,90
> 4,88 2,40 ’ ¢

L~

VERSION 1

VERSION 2

ALL LINEAR DIMENSIONS IN MILLIMETERS

NOTES: A. The centre pin is in electrical contact with the mounting tab.
B. Mounting tab corner profile according to package version.

C. Typical fixing hole centre stand off height according to package version.
Version 1, 18.0 mm. Version 2, 17.6 mm.

PRODUCT INFORMATION meer )
INNOVATIONS

MDXXBE



IP30, TIP30A,TIP30B, TIP30C
NP SILICON POWER TRANSISTORS

JLY 1968 - REVISED MARCH 1997

IMPORTANT NOTICE

ower Innovations Limited (PI) reserves the right to make changes to its products or to discontinue any
amiconductor product or service without notice, and advises its customers to verify, before placing orders, that the
formation being relied on is current.

| warrants performance of its semiconductor products to the specifications applicable at the time of sale in
scordance with Pl's standard warranty. Testing and other quality control techniques are utilized to the extent Pl

2ems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
arformed, except as mandated by government requirements.

| accepts no liability for applications assistance, customer product design, software performance, or infringement
“ patents or services described herein. Nor is any license, either express or implied, granted under any patent
aht, copyright, design right, or other intellectual property right of Pl covering or relating to any combination,

lachine, or process in which such semiconductor products or services might be or are used.

| SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE
UITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS.

Copyright © 1997, Power Innovations Limited
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