elCom

Semiconductor, Inc.

TC33269 Series

Low Dropout Positive Fixed Voltage Regulator

FEATURES

m  Space Saving 3-Pin DPAK, 8-Pin SOIC and
3-Pin SOT-223 Power Packages

m 1.0V Dropout

m  Output Current in Excess of 800mA

m  Thermal Protection

m  Short Circuit Protection

m  Output Trimmed to 1.0% Tolerance

TYPICAL APPLICATIONS

GENERAL DESCRIPTION

The TC33269 Seriesis a low dropout,

medium current,

fixed positive voltage regulator specifically designed for use
in low input voltage applications. This device offers the
circuit designer an economical solution for precision volt-
age regulation, while keeping power losses to a minimum.

The regulator consists of a 1.0V dropout composite
PNP-NPN pass transistor, current limiting, and thermal

shutdown.

m Systems Requiring Post Regulation
m  Telecom Equipment
m Industrial or Process Equipment
m  Battery Chargers and Regulators ORDERING INFORMATION*
m  Powering DSP Applications
Operating
Ambient
Part Number (V) Package Temp. Range
TC33269-3.3VOA 3.3V 8-Pin SOIC —40°C to +85°C
TC33269-3.3VVB 3.3V 3-Pin DPAK —40°C to +85°C
TC33269-3.3vDB 3.3V 3-Pin SOT-223 —40°C to +85°C
*Contact Factory for other voltage options
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TC33269 Series

Low Dropout Positive Fixed
Voltage Regulator

MAXIMUM RATINGS

Power Supply Input Voltage ........ccccvveeeeeeienns VN = 20V
Power Dissipation
3-Pin DPAK
TA=25C oo, Pp = Internally Limited W
Thermal Resistance, Junction-to-Ambient;
.......................................................... eJA = 92°C/W
Thermal Resistance, Junction-to-Case;
............................................................ 6.8 6.0°C/W
8-Pin SOIC
TA=25C oo, Pp = Internally Limited W
Thermal Resistance, Junction-to-Ambient;
........................................................ eJA = 160°C/W

Thermal Resistance, Junction-to-Case;
............................................................. Jc. 9 25°C/W

3-Pin SOT-223
TaA=25C oo, Pp = Internally Limited W
Thermal Resistance, Junction-to-Ambient;
........................................................ eJA = 245°C/W
Thermal Resistance, Junction-to-Case;
............................................................. 6.8 15°C/W
Operating Junction Temperature Range .... T; =—40 to +150°C
Storage Temperature Range ......... Tsteg =-55 to +150°C

NOTE: ESD data available upon request.

ELECTRICAL CHARACTERISTICS: Cour=10pF, Ta = 25°C, for min/max values T = —40 to +125°C, unless otherwise noted.

Symbol Parameter Test Conditions Min Typ Max Units

Vout Output Voltage louT = 10mMA, T3 =25°C \Y
3.3 Suffix Vce = 5.3V 3.27 3.3 3.33

VouTt Output Voltage (Line, Load 1.25V < ViN—VouT £ 15V, lout = 500mA \Y

and Temperature) [Notel] 1.35V < Vin—Vout £ 10V, loyt = 800mA

3.3 Suffix 3.23 3.3 3.37

REG_nE Line Regulation lout = 10mA, V|n=[Vout+ 1.5V] to — — 0.3 %
ViN=20V Tj=25°C

REG_oaD Load Regulation Vin=Vourt + 3.0V, loyt = 10mA to — — 0.5 %
800mA, T;=25°C

ViNn— VouTt Dropout Voltage loutr = 500mA — 1.0 1.25 \Y
louT = 800mMA — 1.1 1.35

RR Ripple Rejection 10Vpp, 120Hz Sinewave; 55 — — dB
louT = 500mMA

lLmiT Current Limit ViN— VouT = 10V 800 — — mA

lo Quiescent Current (Fixed Output)  Vout=3.3V — 55 8.0 mA

ILoaD Minimum Required Load Current  Fixed Output Voltage — — 0 mA
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Low Dropout Positive Fixed
Voltage Regulator

TC33269 Series

FUNCTIONAL BLOCK DIAGRAM

Internal Schematic
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This device contains 38 active transistors.
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TC33269 Series

Low Dropout Positive Fixed
Voltage Regulator

APPLICATIONS INFORMATION

Figures 1is atypical application circuit. The output current
capability of the regulator is in excess of 800mA, with a typical
dropout voltage of less than 1.0V. Internal protective features
include current and thermal limiting.

The TC33269 Series is notinternally compensated and
thus requires an external output capacitor for stability. The
capacitor should be at least 10uF with an equivalent series
resistance (ESR) of less than 10Q over the anticipated
operating temperature range. With economical electrolytic
capacitors, cold temperature operation can pose a problem.
As temperature decreases, the capacitance also decreases
and the ESR increases, which could cause the circuit to
oscillate. Solid tantalum capacitors may be a better choice
if small size is a requirement. Also capacitance and ESR of
a solid tantalum capacitor is more stable over temperature.
An input bypass capacitor is recommended to improve
transient response or if the regulator is connected to the
supply input filter with long wire lengths. This will reduce the
circuit's sensitivity to the input line impedance at high
frequencies. A 0.33pF or larger tantalum, mylar, ceramic, or
other capacitor having low internal impedance at high
frequencies should be chosen. The bypass capacitor should
be mounted with shortest possible lead or track length directly
across the regulator’s input terminals. Applications should
betested over all operating conditions to insure stability.

Internal thermal limiting circuitry is provided to protect
the integrated circuit in the event that the maximum junction
temperature is exceeded. When activated, typically at 170°C,
the output is disabled. There is no hysteresis built into the
thermal limiting circuit. As a result, if the device is overheat-
ing, the output will appear to be oscillating. This feature is
provided to prevent catastrophic failures from accidental
device overheating. It is not intended to be used as a
substitute for proper heatsinking.
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An input capacitor is not necessary for stability, however it will
improve the overall performance.

Figure 1. Typical Fixed Output Application
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The Schottky diode in series with the ground leg of the upper regulator shifts
its output voltage higher by the forward voltage drop of the diode. This will
cause the lower device to remain off until the input voltage is removed.

Figure 2. Battery Backed-Up Power Supply




Low Dropout Positive Fixed
Voltage Regulator

TC33269 Series

TYPICAL CHARACTERISTICS

15 -
" L8
=
)
2 13 o
5 3a
9 o g
Z 11fTA=25C Ta=—400C 32
2 AN ! S =
O | < ; < (_DI
g ‘
o 09 Tp = 125°C —— > 8 Vin = Vour + 3.0V
a 5. Preload =0.1A
£ a=z
3 07 Sd
> cx
L 50
S 05 L
= 0 200 400 600 800 1000 20ms/DIV
lou» OUTPUT LOAD CURRENT (mA)
Figure 3. Dropout Voltage versus Output Load Current Figure 4. Transient Load Regulation
1100 T 1.6
— | =800mA P\
W e ouT 1.4 7\
G > 1060 T \
2 < 12
1 0 \ Z
Oz 1020 ~ w10 \ Tp=25°C
x I o TC33269-XX
w n 0.8
>w 3 N\ L = 25mm Copper
Oox 980 =
=T 5 0.6
Sk 2
O =
22 940 > 04 ~
>4 [e]
Z 0.2 = L
900 0
-55 -25 0 25 50 75 100 125 0 2.0 4.0 6.0 8.0 10 12 14 16
Ta, AMBIENT TEMPERATURE (°C) INPUT-OUTPUT VOLTAGE DIFFERENTIAL (V)
Figure 5. Dropout Voltage versus Temperature Figure 6. TC33269-XX Output DC Current versus
Input—Output Differential Voltage
70 T =syliu T N 170 ‘ ‘ ‘ 3.2
N Vour = 3.3V O< 150 2.8
N zZz P for T, =50°C
P4 ™ < D(MAX) A
g 6o \ 59 | 2.4
= < 130 .
= (2
5 N pc || T 1
L.l,J _Cg 50 Cj o 110 Graph represents symmetrical layout [{ 2.0
w3z
s N\ o \ P 'f o
o N\ =z 9 2.00z. H1.6
wis - N xo 4 L|copper |
7 < 40 —Vin=Vour +3.0V. \ = ¥ { |
o I, =800mA "_% 70 \ j L>t > €< 30mm 12
24 Tpo=25°C 2 / i
€ 30 &7 50y — 0.8
x Rasa
30 . 0.4
20 0 10 20 30 40 50
01 1.0 10 100 L, LENGTH OF COPPER (mm)
f, FREQUENCY (kHz)
Figure 8. 8-Pin SOIC Thermal Resistance and Maximum Power

Figure 7. TC33269 Ripple Rejection versus Frequency Dissipation versus P.C.B. Copper Length
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Low Dropout Positive Fixed
Voltage Regulator

TC33269 Series

TYPICAL CHARACTERISTICS
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Figure 9. 3-Pin DPAK Thermal Resistance and Maximum Power
Dissipation versus P.C.B. Copper Length
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Low Dropout Positive Fixed
Voltage Regulator

TC33269 Series

TAPE AND REEL INFORMATION

Component Taping Orientation for 8-Pin SOIC (Narrow) Devices

User Direction of Feed

PIN 1

(©) w
—
Standard Reel Component Orientation
for TR Suffix Device
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
8-Pin SOIC (N) 12 mm 8 mm 2500 13in

Component Taping Orientation for 3-Pin DPAK Devices

PIN 1

User Direction of Feed

111
e O O O O O
non| [oonol [oon] [oono w

\ / \ / \ / \ /

P

Standard Reel Component Orientation
for TR Suffix Device
(Mark Right Side Up)

Carrier Tape, Number of Components Per Reel and Reel Size

Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
3-Pin DPAK 16 mm 8 mm 2500 13in
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TC33269 Series

Low Dropout Positive Fixed

Voltage Regulator

TAPE AND REEL INFORMATION

[ 1

User Direction of Feed

Component Taping Orientation for 3-Pin SOT-223 Devices

varng [O O O O O

)lluuu Oood ooQO OoOoQg Ooogd
PIN 1 P

Standard Reel Component Orientation

for TR Suffix Device

(Mark Right Side Up)
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
3-Pin SOT-223 12 mm 8 mm 4000 13in
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Low Dropout Positive Fixed
Voltage Regulator

TC33269 Series

PACKAGE DIMENSIONS

8-Pin SOIC (Narrow)
/7PIN1
° 157 (3.99) .244 (6.20)
.150 (3.81) .228(5.79)
HHHH
.050 (1.27) TYP.
.197 (5.00)
1189 (4.80) |
. .069 (1.75) %
} | 053(135) g° MAXY/ _1.010(0.25)
T ' | 7.007 (0.18)
.020 (0.51) .010 (0.25) 050 (1;)
.013 (0.33) .004 (0.10) 016 (0.40)
3-Pin DPAK
.265 (6.73) .094 (2.38)
.250 (6.35) .086 (2.19)
215 (5.46)
175 (4.45) .040 (1.01)
“—" | —’| ™7.033(0.84)
_ B _f _H
.250 (6.35) .050 (1.27)
.235 (5.97) .030 (0.77)
J o)
— .050 (1.27 .023 (0.58)
114 (2.89)‘ “}D f 020 E0.51; .018 (0.46)
.102 (2.60) .047 (1.19) —__.020 (0.51) MIN.
.037 (0.94)
PIN 1_/;‘ *{ “—-035(0-88) .040 (1.01)
.027 (0.69) 034 (0.87)

.090 (2.29) BSC

Dimensions: inches (mm)
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TC33269 Series

Low Dropout Positive Fixed
Voltage Regulator

PACKAGE DIMENSIONS

3-Pin SOT-223

.264 (6.70)
248 (6.30)

122 (3.10)
114 (2.90)

A+
—

287 (7.30) .146 (34.70)
.264 (6.70) .130 (3.30)
1

R | LL_041(1.04)
P'Nljll L | L.033(0.84)

.091 (2.30) TYP.

.033 (0.84)
.024 (0.60)
071 ‘ ‘! !‘_
(|\1/|'2(>)<) %QE;E;QA 10j MAX.:% JQ:&. :L-Ols (0.33)
L oy f
001 Eo:ozi 181 (4.60) TYP. .036 (0.91) MIN.

.009 (0.24)

Dimensions: inches (mm)

Sales Offices

TelCom Semiconductor, Inc.
1300 Terra Bella Avenue

P.O. Box 7267

Mountain View, CA 94039-7267
TEL: 650-968-9241

FAX: 650-967-1590

E-Mail: liter@telcom-semi.com

TelCom Semiconductor, GmbH
Lochhamer Strasse 13

D-82152 Martinsried

Germany

TEL: (011) 49 89 895 6500

FAX: (011) 49 89 895 6502 2
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TelCom Semiconductor H.K. Ltd.
10 Sam Chuk Street, Ground Floor
San Po Kong, Kowloon

Hong Kong

TEL: (011) 852-2350-7380

FAX: (011) 852-2354-9957



