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ABSTRACT
This project is to study the X-Y tracking system by controlling two motors. The input
signal defined the position of model is achieved from the variable resistor. The obtained input
signal is processed in the analog electronic for movement of simulator using power amplifier.
The result of this system can control the movement of motor with low distortion. This project

can be applied in industrial system.
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Philips Semiconductors

Low power quad op amps

DESCRIPTION

The LM124/SA534/LM2902 series consists of four independent,
high-gain, intemally frequency-compensated operational amplifiers
designed specifically to operate from a single power supply over a
wide range of voltages.

UNIQUE FEATURES

In the linear mode, the input common-mode voltage range includes
ground and the output voltage can also swing to ground, even
though operated from only a single power supply voltage.

The unity gain crossover frequency and the input bias current are
temperature-compensated.

FEATURES

® Intemally frequency-compensated for unity gain
® Large DC voltage gain: 100 dB
® Wide bandwidth (unity gain): 1 MHz (temperature-compensated)

® Wide power supply range Single supply: 3 Vpc to 30 Vpc or dual
supplies: +1.5 Vpc to £15 Vpe

@ Very low supply current drain: essentially independent of supply
voltage (1 mW/op amp at +5 Vpg)

® Low input biasing current: 45 nApc (temperature-compensated)
® Low input offset voltage: 2 mVp¢ and offset current: 5 nApc
® Differential input voltage range equal to the power supply voltage

® Large output voltage: 0Vp¢ to Vee-1.5 Vpe swing

ORDERING INFORMATION

Product data

LM124/224/324/324A/
SA534/LM2902

PIN CONFIGURATION

D, DH, and N Packages

S
OUTPUT 1 E E OUTPUT 4
—INPUT 1 E A 13 | JNPUT 4
+INPUT 1 | 3 LE +INPUT 4

ve | 4 1| GND

+INPUT 2 | § 10 ] +INPUT 3
-INPUT2 | 6 % % 9 | -nPUT3
ouTPUT2 | 7 8 | ouTPuT 3

TOP VIEW

SLO0065

Figure 1. Pin configuration.

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual In-Line Package (DIP) ~565° Cto +125°C LM124N SOT27-1
14-Pin Plastic Small Outline (SO) Package —25°C to +85°C LM224D SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) —25°Cto+85°C LM224N SOT27-1
14-Pin Plastic Small Outline (SO) Package 0°Cto+70:<C LM324AD SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) 0°Cto+70:C LM324AN SOT27-1
14-Pin Plastic Small Outline (SO) Package 0°Cto+70:C LM324D SOT108-1
14-Pin Plastic Thin Shrink Small Outline Package (T SSOP) 0°Cto+70°C LM324DH SOT402-1
14-Pin Plastic Dual In-Line Package (DIP) 0°Cto+70°C LM324N SOT27-1
14-Pin Plastic Small Outline (SO) Package —40 °C to +85 °C SA534D SOT108-1
14-Pin Piastic Dual in-Line Package (DIP) —40°Cto +85°C SAS534N SOT27-1
14-Pin Plastic Small Outline (SO) Package —40°Cto+125°C LM2802D SOT108-1
14-Pin Plastic Thin Shrink Smalf Outline Package (TSSOP) —40°Cto+125°C LM2802DH SOT402-1
14-Pin Plastic Dual In-Line Package (DIP) —40°Cto +125°C LM2902N SOT27-1

2003 Sep 19




Philips Semiconductors

Product data

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 32 or+16 Vpe
ViN Differential input voitage 32 Vpe
VN Input voitage ~0.3t0 +32 Vpe
Pp Maximum power dissipation, Tamp, = 25 °C (still-air) 1
N package 1420 mw
D package 1040 mw
DH package 762 mw
Output short-circuit to GND one amplifier2 X
Continuous
Vee <15 Vpe and Tamp =25°C
Iin Input current (Vjy < 0.3 V) 3 50 mA
Tamb Operating ambient temperature range
LM324/324A 0to +70 °C
LM224 —25 to +85 °C
SA534 —40 to +85 °C
LM2902 —40to +125 °C
LM124 -55 to +125 °C
Tstg Storage temperature range —65 to +150 °C
Tetd Lead soldering temperature (10 sec max) 230 °C
NOTES:

1. Derate above 25 °C at the following rates:
N package at 11.4 mW/°C
D package at 8.3 mwW/°C
DH package at 6.fmw/°C

2. Short-circuits from the output to Vc+ can cause excessive heatin
40 mA, independent of the magnitude of V. At values of su

power dissipation ratings and cause eventual destruction.
3. This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the

input PNP transistors becoming forward biased and thereby acting as input bias clam
transistor action on the IC chip. This action can cause the out

overdrive) during the time that the input is driven negative.
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g and eventual destruction. The maximum output current is approximately
pply voltage in excess of +15 Vp¢ continuous short-circuits can exceed the

ps. In addition, there is also lateral NPN parasitic

put voltages of the op amps to go to the V+ rail (or to ground for a large




Philips Semiconductors

Product data
LM124/224/324/324A/
Low power quad op amps
SA534/LM2902
DC ELECTRICAL CHARACTERISTICS
Vee =5 V; Tamp = 25 °C, unless otherwise specified.
LM124/LM224 LM324/SA534/LM2902
SYMBOL PARAMETER TEST CONDITIONS - - UNIT
Min Typ Max Min Typ Max
Rs=0Q +2 +5 +2 +7
Vos Offset voltage? mv
Rs =0 Q, over temp. +7 18
AVog/AT | Temperature drift Rs =0 Q, over temp. 7 7 ) pv/iec
. Iin(+) or lin(=) 45 150 45 250
Isias Input current? nA
tin(+) or in(=), over temp. 40 300 40 500
Algias/AT | Temperature drift Over temp. 50 50 pA/°C
lin(+ (= +3 +30 5 +50
los Offset current INC ) - nA
In(+)-linG-), over temp. +100 +150
Algs/AT | Temperature drift Over temp. 10 10 pA/l°C
v Common-mode voltage Vec <30V 0 Vee—1.5 Vee—1.5 v
oM range3 Vee <30 V; over temp. 0 Vo2 Vee—2
CMRR g‘t’i':m"'mde rejection Ve =30V 70 | 85 65 | 70 )
. R =2kQ, Vcc=30V,
Vout Output voltage swing over temp. 26 26 \%
. RLS10kQ,VCC=30V,
VoH Output voltage high over temp. 27 28 27 28 v
VoL Output voltage low R <10 kQ; over temp. 5 20 5 20 mvVv
R = e, Ve =30 V; over temp. 15 3 15 3
Icc Supply current mA
R( = <s; over temp. 0.7 12 0.7 1.2
Ve = 15 V (for large Vg swing);
N ) vl ’ RL>2kQ 50 100 25 100 Uy
arge-signal voltage gain m
voL 9e-sig 9e9 Vee = 15V (for large Vo swing); | -
R 2 2k Q; over temp.
Ampllhﬁers-to-ampllﬁer f= 1 kHz to 20 kHz, ~120 120 dB
coupling input referred
PSRR Power supply rejection ratio Rs<0Q 65 100 65 100 dB
ViNt = #1V, V- =0V, 20 | 40 20 | 40
Ve =15V
Output current source VEvEY XY,
INt = s VINC T r
Vee =15V, over temp. 10 20 10 20 A
m
ViN-=+HTV, Vn+= 0V,
tout Veg = 15V A 10 20 10 20
. ViN-=+1V, Vint=0V,
Output current sink Ve = 15V, over temp. 5 8 5 8
ViN-=+1V, ViNt=0V,
Vg = 200 mV 12 50 12 50 pA
Isc Short-circuit current? 10 40 60 10 40 60 - mA
GBW Unity gain bandwidth 1 1 MHz
SR Slew rate 0.3 0.3 Vius
Vnoise | Input noise voltage f=1kHz 40 40 nvVANHz
Vbire Differential input voitage3 Vee Vee \'
2003 Sep 19 4
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Product data
Low power quad op amps SA534/LM2902
DC ELECTRICAL CHARACTERISTICS (Continued)
Ve =5V, Tamp = 25 °C unless otherwise specified.
LM324A
SYMBOL PARAMETER TEST CONDITIONS ~ UNIT
Min Typ Max
Rs=0Q +2 +3
Vos Offset voltage! mvV
Rs =0 Q, over temp. 5
AVos/AT Temperature drift Rg =0 Q, over temp. 7 30 [I\/4(
. Iin(+) or Iin(= 45 100
laias Input current? In(*) or ln) nA
liN(+) or in(=), over temp. 40 200
Algias/AT Temperature drift Over temp. 50 pA/°C
NGNS 5 +30
los Offset current NG nA
IN(+H)-in(-), over temp. +75
Algs/AT Temperature drift Over temp. 10 300 pA/°C
Vec <30V Vee-1.5 \Y
Veum Common-mode voltage range3 cc S
Vee <30V, over temp. Vee-2 \
CMRR Common-mode rejection ratio Ve =30V 65 85 dB
Vour Output voltage swing R =2KkQ, Vo =30 V; over temp. 26 v
Vou Output voltage high R < 10kQ, Ve = 30 V; over temp. 27 28 \
R <10kQ,
VoL Output voltage low over temp. 5 20 mv
R = o0, Vo =30V, over temp. 15 3 mA
lcc Supply current
R = =, over temp. 0.7 1.2 mA
Vee =15V (for large Vg swing), R 2 2 kQ 25 100 Vimv
AvoL Large-signal voltage gain Vce = 15V (for large Vg swing), R > 2k Q,
15 VimvV
over temp.
. " f=1kHzto 20 kHz
—to-ampli 5 . -
Amplifier-to-amplifier coupling input referred 120 dB
PSRR Power supply rejection ratio Rs<0Q 65 100 dB
ViNt =+1 V,ViN-=0V, Vec=15V 20 40 mA
Output current source = = =
p ViNt=+1V, ViN-=0V, Vec =15V, 10 20 mA
over temp.
lout V|N—-=+1V,V|N+=0V| Vec=15V 10 20 mA
Output current sink ViNm = +1V, Vint =0V, Ve =15V, 5 8 mA
over temp.
VIN-=+TV,Viy+=0V, Vo =200 mV 12 50 uA
Isc Short-circuit current4 10 40 60 mA
Voiee Differential input voltage3 Vee \%
GBW Unity gain bandwidth 1 MHz
SR Slew rate 0.3 Vius
VNOISE Input noise voltage f=1kHz 40 nVAVHz
NOTES:

1.
2.

3.

2

Vo = 1.4 Vpc, Rg = 0 Q with V¢ from 5 V to 30 V and over full in
The direction of the input current is out of the IC due to th

the output so no loading change exists on the input lines.

003 Sep 19

The input common-mode voltage or either input signal voltage should not be allowed to
the common-mode voltage range is Ve 1.5, but either or both inputs can go to +32 V
Short-circuits from the output to Ve can cause excessive heating and eventual destru
40 mA independent of the magnitude of Vee. At values of supply voltage in excess of
power dissipation ratings and cause eventual destruction. Destructive dissipation can
- Due to proximity of external components, insure that coupling is not originating via st
typically can be detected as this type of coupling increases at higher frequencies.

put common-mode range (0 Vpc+ to Vg ~1.5 V).
e PNP input stage. This current is essentially constant, independent of the state of

go negative by more than 0.3 V. The upper end of
without damage.
ction. The maximum output current is approximately
+15 Vpc, continuous short-circuits can exceed the
result from simultaneous shorts on all amplifiers.

ray capacitance between these external parts. This
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Product data

LM124/224/324/324A/
SA534/LM2902

Low power quad op amps

EQUIVALENT CIRCUIT

vs O A '
&GM 100»(5 ésm V|
Qs

| L
- cc i;k/{ﬁ

Rsc
» | OUTPUT
= Q11 Q13
to
* a0 az ()
™ s
Qs o]

SLO0066

Figure 2. Equivalent circuit.
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Product data

Low power quad op amps

LM124/224/324/324A/

SA534/LM2902

TYPICAL PERFORMANCE CHARACTERISTICS

Output Characteristics

Supply Current Current Sourcing Current Limiting
4 8 7 ; T 20
V+
5 80
(%) - 7
©
b w Q —_
is ¢ 8, g
£ =
z 53 t
o > =~ 60
2 2 3 =
(=) 5 = 5 E 50
= w @ ]
5 2 &8 x \\
4 > Z 4 = 40 P,
o o u o
> T 5 et —
2 < & 3] INDEPENDENT OF v+ 7
;J 1 Tamp=0°C 1o *125 ¢ A > u Tamb = +25°C / E M~
g = 2 / °
e ™| Tamp=-55°C _A 10
L 1 1 1
0
0 10 20 30 40 0.001 00t 0.1 1 10 100 55 35 15 5 25 45 65 85 105 125
SUPPLY VOLTAGE (Vpc) lo” = OUTPUT SOURCE CURRENT (mApc) TEMPERATURE (°C)
OP05450S OP05460S OP054705
Output Characteristics Open-Loop Frequency
Voltage Gain Current Sinking Response
160 10 T T 140 VS tom
I I I V*=+5Voc 0.1 uf
° =+15Vpe % 120
—~ AL+ 20k £ +30 Voo T3 v [
T 120 i~ 2 = DC‘W 100 N v
z - g 1 a Vi °
z V. Rp +2kQ g T
6 L4 B Z 80 N, - =
[v] + < + =
w gg v V* =30 Vpc AND
g E § 6 <55 °C § Tomp S +125 °C|
[0]
= [y + —~—
g E 01 vt g <
b a0 ° Vo | 9] g I
° o L V* =10 to 15 Vpe AND
2 > = = = 20| ~55°C < Tamn s +125°C
o 0.01 4 Tamp = +25°C o I | | ! \
0 10 20 30 40 0.001 001 01 1 10 100 10 100 1K 10K 100K 1M 10M
SUPPLY VOLTAGE (Vpc) lo = OUTPUT SINK CURRENT (mAqc) FREQUENCY (Hz)
OP0S480S 0POS490S OP055008
SLO0067
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Figure 3. Typical Performance Characteristics
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LM124/224/324/324A/
SA534/LM2902

Low power quad op amps

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Large-Scale Voltage-Follower
Frequency Response s Pulse Response Input Voltage Range
20 w 4 T 15
Vbc e R <2KV*' = 15vpg ~
100 k0 g3 \ Q
= o
a
" i Vo c 2 7 \ 4
2 > w
a 10
] Vi [= [©]
§ \IN é‘”wo 2k 3 Y £ NEGATIVE /
& 10 = sz 0 Q
'&_’ s 3/_, Z, £ POSITIVE
3 A o} zs
2 /
1 5 \ E 2 |Z
o 2 E4
> 1 z
N 5 L .
0 [~ 2o '
1K 10K 100K ™ Z "o 10 20 30 40 0 5 10 15
FREQUENCY (Hz) TIME (uS) — POWER SUPPLY VOLTAGE (+ Vpg)
v* OR V-
. Voltage-Follower Pulse
Input Current g Common-Mode Rejection Ratio Response (Small-Signal)
%0 2 120 500 T T
80 Vem =0Vpe =
3 || g 10 — S 450
<" vt=40vpe ] 5 £ soF
£ o Ly g oo ‘{;;(J iy I
Z o [T T & £ 400 < - 7
x v*=+15vpe g eof— s |
3 40 g 5 INPUT
I3} F & 350
5 % 2 sol— g
[ 2 + 3 OUTPUT
Zz
= 2 + _ = VIN i \
1 Vi=+5Vpe o - {
£ 10 ! o 2 = 9% 7svne & 30 - Tamn= #25°C
I l | l = vt=1+30 Vpe
0 £ 0 1 L L 250
55 -35-15 5 25 45 65 85 105 125 = 100 (3 10k 100k M 0 1 2 3 4 5 6 7 8
[S]
Tamb — TEMPERATURE (C°) f — FREQUENCY (Hz) L — TIME (S)
5L00068
Figure 4. Typical Performance Characteristics (cont.)
TYPICAL APPLICATIONS
V+
VIN
VIN *—o0 Vo
BLOCKS
C
_L—-«I F—wWA————an—
Single Supply inverting Amplifier Non-Inverting Amplifier Input Biasing Voltage—Follower
5LO0069

Figure §. Typical Applications
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Low power quad op amps SAB534/LM2902
DIP14: plastic dual in-line package; 14 leads (300 mil) SOT271
D Mg |
Q
C
=
o 1
(o)} L)
g [ I Pt )
3 T Az A
0
* FamnY | | I
f - | |
A
L | 1 1 1
* 1 { ] i i
lll i}
It
ezl = AT I
1
(eq)
b
14 8 ’ M
My 1y
pin1‘index 1
» :
Pt
| __l
LI LI L] G L LT
1 7
(o] 5 10mm
| I ST T S SN SN S NN N S |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A A 1 1 z
UNIT | o | min | mex b b4 c oM | g e e L Mg My w .
1.73 | 053 | 036 | 1950 | 648 360 | 825 | 100
™| 42 P03 32 1 yi5 | 038 | 023 | 1855 | 620 | 254 | 762 | 305 | 780 | sa | 0284 | 22
. 0.068 | 0021 | 0014 | 077 | o028 014 | 032 | 039
inches | 017 | 002 | 013 | oo 0015 | 0008 | 073 | 024 0.1 0.3 012 | 031 | oas | 00 | o087
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
: ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT27-1 050G04 MO-001 SC-501-14 = @ ot
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Low power quad Op amps SA534/LM2902
S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
D - E —{A]
] /""\\
|
. I f |
I/ T\
c ] \ /
H ~—f
] - He <=V @A
-—IZ
@‘ AAEAARA
| , 7
| '
1 1 Q T
I | I | I Az
-+ o ESRT
pin 1 index 1 ‘ *
i f o
|4
1 > Lp 7
BYWHOHE i
o o
P
0 2.5 5mm
| S T S T T SN SN SN N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT mﬁx At [ A2 L As | bp | e | DD ED] e | He | L |, | a v w y | 2| o
0.25 | 1.45 0.49 | 025 | 875 | 4.0 6.2 1.0 | 07 0.7
mm 175 | 640 | 125 | 025 036 | 019 | 855 | a8 | 27| 58 | 105 g4 | gp | 025|025 o1 0.3 8°
. 0.010 | 0.057 0.019{0.0100{ 0.35 | 0.16 0.244 0.039 | 0.028 oo028| ©°
inches | 00691 6 004 | 0049 | 01 | 0.014 [0.0075| 0.34 | 0.15 | 05 | o 208 | 0.041 0016 | 0.024 | 001 | 0.01 ;0.004| ;5o
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT108-1 076E06 MS-012 == @ P
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Low power quad op amps SA534/LM2§02
TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm S0T402-1
—— — D —— E
] I
— , i —
! ]
] cr| !
m L He
-—I z
14 8
i 1
' !
( T ) '
1 A (As) T
T T T ! A
i g
ey i_*_L_ { l
O ] e
1 Lo
P E— L——b
1 7
detail X
8 Al-zra
0 25 5mm
| S S N TN S SR ST R |
scale
DIMENSIONS (mm are the original dimensions)
uNIT m‘:x Ay | Az | A3 | by c | DM EA| e | He | L | L, | @ v w y | zO} e
015 | 0.95 030 | 02 | 51 | 45 6.6 075 | 0.4 072 | 8°
™ ] " {o0s| 080 | %% | ots| 01 | a5 | a5 |96 | 62| ' | o0 03 | 921013 01 | 5as | go
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OQUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION \EC JEDEC JEITA PROJECTION
SOT402-1 MO-153 == @ Pt
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LM124/224/324/324A/
Low power quad op amps SA534/L.LM2902

REVISION HISTORY

Rev Date Description
5 20030919 Product data (9397 750 12078). ECN 853-0929 30369 of 19 September 2003. '
Modifications:

® Modified Figure 2; Q10 and Q13 changed from NPN to PNP.

_4 20020712 Product data (9397 750 10172). ECN 853-0929 28616 of 12 July 2002.

Data sheet status

Product Definitions

1

Level |Data sheet status!1] status (21 [3]

1 Objective data Development This data sheet contains data from the objective specification for product development.

Philips Semiconductors reserves the right to change the specification in any manner without notice.

1] Preliminary data Qualification This data sheet contains data from the preliminary specification. Supplementary data will be published
at a later date. Philips Semiconductors reserves the right to change the specification without notice, in
order to improve the design and supply the best possible product.

Hl Product data Production This data sheet contains data from the product specification. Philips Semiconductors reserves the
right to make changes at any time in order to improve the design, manufacturing and supply. Relevant
changes will be communicated via a Customer Product/Process Change Notification (CPCN).

{1] Please consult the most recently Issued data sheet before initiating or completing a design.

[2] The product status of the device(s) described in this data sheet may have changed since this data sheet was published. The latest information is available on the Intemet at URL
http:/fwww.semiconductors.philips.com.

[3] For data sheets describing multiple type numbers, the highest-level product status determines the data sheet status.

Definitions

Short-form specification — The data in a short-form specification is extracted from a full data sheet with the same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting vatues definition— Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). 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 — Applications that are described herein for any of these products are for illustrative purposes only. Philips Semiconductors make no
representation or warranty that such applications will be suitable for the specified use without further testing or modification.

Disclaimers

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

Right to make changes — Philips Semiconductors reserves the right to make changes in the products—including circuits, standard cells, and/or software—described
or contained herein in order to improve design and/or performance. When the product is in full production (status ‘Production’}, relevant changes will be communicated
via a Customer Product/Process Change Notification (CPCN). Philips Semiconductors assumes no responsibility or liability for the use of any of these products, conveys
nolicense ortitie under any patent, copyright, or mask work rightto these products, and makes no representations or warranties that these products are free from patent,
copyright, or mask work right infringement, uniess otherwise specified.

Contact information © Koninklijke Philips Electronics N.V. 2003
For additional information please visit All rights reserved. Printed in U.S.A.
http:/iwww.semiconductors.philips.com. Fax: +31 40 27 24825

Date of release: 09-03
For sales offices addresses send e-mail to:

sales.addresses@www.semiconductors.philips.com. Document order number: 9397 750 12078
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FAIRCHILD

SEMICONDUCTOR®

Medium Power Linear Switching Applications
« Complementary to TIP30/30A/30B/30C

TIP29 Series(TIP29/29A/29B/29C)

i TO-220
1.Base 2.Collector 3.Emitter
NPN Epitaxial Silicon Transistor ° or e
Absolute Maximum Ratings T¢=25°C unless otherwise noted
Symbol Parameter Value Units
Veeo Coliector-Base Voltage : TIP29 40 \
: TIP29A 60 \
1 TIP29B 80 \
1 TIP29C 100 \
Veeo Collector-Emitter Voltage : TIP29 40 \
: TIP29A 60 \
- TIP29B 80 \
: TiP29C 100 \
Veso Emitter-Base Voltage 5 \
e Collector Current (DC) 1 A
lcp Collector Current (Pulse) 3 A
Ig Base Current 0.4 A
Pc Collector Dissipation (Tc=25°C) 30 w
Collector Dissipation (T,=25°C) 2 w
Ty Junction Temperature 150 °C
Tsta Storage Temperature -65~ 150 °C
Electrical Characteristics T.=25°C uniess otherwise noted
Symbol Parameter Test Condition Min Max. | Units
Veeo(sus) *Coltector-Emitter Sustaining Voltage
1 TIP29 Ic=30mA, Ig=0 40 \
- TIP29A 60 \
1 TIP29B 80 \
: TIP29C 100 \
Iceo Collector Cut-off Current
: TIP29/29A Vee=30V,1g=0 0.3 mA
- TIP29B/29C Vee=60V, Ig=0 0.3 mA
lces Coliector Cut-off Current
- TIP29 Vee =40V, Vegg=0 200 A
: TIP29A Vce=60V, Vgg=0 200 uA
: TiP29B Vee= 80V, Vgg=0 200 uA
- TIP29C Vee= 100V, Vgg =0 200 uA
leso Emitter Cut-off Current Veg=5V,1c=0 1.0 mA
hee *DC Current Gain Vee=4V,Ic=02A 40
Vee=4V, Ic= 1A 15 75
Vee(sat) *Collector-Emitter Saturation Voltage lc=1A, lg=125mA 0.7 \
Vge(sat) *Base-Emitter Saturation Voltage Vee=4V, Ic=1A 1.3 \
fr Current Gain Bandwidth Product Vee= 10V, I = 200mA 3.0 MHz

* Puise Test: PW<300us, Duty Cycle<2%

©2001 Fairchild Semiconductor Corporation

Rev. A1 June 2001

(062/962/V62/62d1L)Sa149S 6ZdIL



Typical Characteristics
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Package Demensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks.

ACEx™ FAST® OPTOPLANAR™ STAR*POWER™
Bottomless™ FASTr™ PACMANT™ Stealth™
CoolFET™ FRFET™ POP™ SuperSOT™.3
CROSSVOLT™ GlobalOptoisolator™ Power247m™ SuperSOT™-5
DenseTrench™ GTO™ PowerTrench® SuperSOT™_8
DOME™ HiSeC™ QFET™ SyncFET™
EcoSPARK™ ISOPLANAR™ QSs™ TruTranslation™
E2CMOS™ LittleFET™ QT Optoelectronics™ TinyLogic™
EnSigna™ MicroFET™ Quiet Series™ UHC™

FACT™ MICROWIRE™ SLIENT SWITCHER® UltraFET®
FACT Quiet Series™ OPTOLOGIC™ SMART START™ VCX™

STAR*POWER is used under license

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems

2. A critical component is any component of a life support
which, (a) are intended for surgical implant into the body,

device or system whose failure to perform can be

or (b) support or sustain fife, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to

result in significant injury to the user.

reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance information

Formative or in

This datasheet contains the design specifications for

Design product development. Specifications may change in
any manner without notice.
Preliminary First Production This datasheet contains preliminary data, and

supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
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FAIRCHILD
SEMICONDUCTOR ™
TIP30 Series(TIP30/30A/30B/30C)
Medium Power Linear Switching Applications
» Complementary to TIP29/29A/298/29C
e TO-220
PNP Epitaxial Silicon Transistor 1.Base  2Collector 3 Emitter
Absolute Maximum Ratings T.=25°C uniess otherwise noted
Symbol Parameter Value Units
Veso Collector-Base Voltage : TIP30 -40 Y
: TIP30A -60 \
: TIP30B -80 \
: TIP30C - 100 \
Veceo Collector-Emitter Voltage : TIP30 -40 \Y
: TIP30A -60 \
: TIP30B - 80 \
: TIP30C - 100 V.
Veso Emitter-Base Voltage -5 \
le Collector Current (DC) -1 A
Iep Coliector Current (Puise) -3 A
I Base Current -04 A
Pc Collector Dissipation (T¢=25°C) 30 w
Pc Collector Dissipation (T,=25°C) 2 w
Ty Junction Temperature 150 °C
Tste Storage Temperature -65~ 150 °C
Electrical Characteristics 1.=25°C unless otherwise noted
Symbol Parameter Test Condition Min. | Max. | Units
Vceofsus) | * Collector-Emitter Sustaining Voltage
: TIP30 lc=-30mA, Ig=0 -40 \
: TIP30A -60 \
: TIP30B -80 \
1 TIP30C -100 \
lceo Collector Cut-off Current
: TIP30/30A Vee=-30V, g=0 -0.3 mA
: TIP30B/30C Vee=-60V, 1g=0 -0.3 mA
lces Collector Cut-off Current '
: TIP30 Vee=-40V, Vgg=0 -200 HA
: TIP30A Vee=-60V, Vgg=0 -200 HA
: TIP30B Vee=-80V, Vgg=0 -200 HA
: TIP30C Vee=-100V, Vgg =0 -200 HA
lego Emitter Cut-off Current Veg=-5V,1c=0 -1.0 mA
hee * DC Current Gain Vee= -4Vl =-0.2A 40
Veg=-4V, lc=-1A 15 75
Vce(sat) * Collector-Emitter Saturation Voltage Ic=-1A, Ig=-125mA -0.7 \
Vge(sat) * Base-Emitter Saturation Voltage Vee=-4V, Ic=-1A -1.3 \4
fr Current Gain Bandwidth Product Vee=-10V, g = -200mA 3.0 MHz
* Pulse Test: PW<300ps, Duty Cycle<2%
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Typical Characteristics
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Package Demensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ HiSeC™ SuperSOT™.8
Bottomiess™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE™ TinyLogic™
CROSSVOLT™ POpP™ UHC™
E2CMOS™ PowerTrench® VCX™
FACT™ QFET™
FACT Quiet Series™ QS™
FAST® Quiet Series™
FASTr™ SuperSOT™.-3
GTO™ SuperSOT™-6

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICETO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER {TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR
INTERNATIONAL.

As used herein:

1. Life support devices or systems are devices or systems 2. A critical component is any component of a life support

which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status

Definition

Advance Information Formative or in

This datasheet contains the design specifications for

Design product development. Specifications may change in
any manner without notice.
Preliminary First Production This datasheet contains preliminary data, and

supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No ldentification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchitd semiconductor.
The datasheet is printed for reference information only.
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