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HT73xx-2 #
30V, 250mA Low Power LDO HOLTEK

Features

* Low power consumption

» Low voltage drop

* Low temperature coefficient

* High input voltage - up to 30V

* Output voltage accuracy: tolerance +1%
* Over current protection

» Package type: 3-pin SOT89

Applications

» Battery-powered equipment
* Communication equipment

* Audio/Video equipment

General Description

The HT73xx-2 device series are low power high voltage regulators implemented in CMOS
technology which have the advantages of low voltage drop and low quiescent current. They allow
input voltages as high as 30V. They are available with several fixed output voltages ranging from 2.1V
to 5.0V. The soft-start function inhibits the problem of output overshoot during power on.

Although designed primarily as fixed voltage regulators, these devices can be used with external
components to obtain variable voltages and currents.

Selection Table

Part No. Output Voltage Package Marking
HT7321-2 2.1V
HT7323-2 2.3V
HT7325-2 2.5V
HT7327-2 2.7V
HT7330-2 3.0V
SOT89 73xx-2 (for SOT89)
HT7333-2 3.3V
HT7336-2 3.6V
HT7340-2 4.0V
HT7344-2 4.4V
HT7350-2 5.0V

Note: "xx” stands for output voltages
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30V, 250mA Low Power LDO

Block Diagram

GND—p»

Soft Start

__g___________________________

Pin Assignment

Pin Descriptions

SOT89

# 73xx-2

AR

GND VIN OUT

Pin No. Pin Name Pin Description
1 GND Ground pin
2 VIN Input pin
3 ouT Output pin
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Absolute Maximum Ratings

Parameter Value Unit
Vin -0.3to +33 \Y
Operating Temperature Range, Ta -40 to +85 °C
Maximum Junction Temperature, Tiwmax) +150 °C
Storage Temperature Range -60 to +150 °C
Junction-to-Ambient Thermal Resistance, 6,a 200 °C/W
Power Dissipation, Ppomax) 0.50 W
Note: Ppmax) is measured at T, = 25°C
Recommended Operating Range
Parameter Value Unit
Vin Vour+2 to 30 \Y

Electrical Characteristics

Vin=(Vour+2V), T.=+25°C and Cin=Coutr=10uF, unless otherwise specified

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vin Input Voltage — — — 30 Vv
Vour Output Voltage Range — 21 — 5.0 Vv
Vo Output Voltage Accuracy |lour=10mA -1 — 1 %
lout Output Current — 250 — — mA
AVour Load Regulation 1mA < lour < 100mA — 45 90 mV

lour=1mA, Vour Change=2% (o — 6 15
Voir Dropout Voltage o o g > mV
lour=30mA, Vour Change=2% (Net®) — 120 300
Iss Quiescent Current lour=0mA — 25 4.0 uA
#"“\}OUT Line Regulation (Vour+2V) < Vi< 30V, lour=40mA |  — 02 | 04 %IV
AVout . _ o o o
ATa x Voo Temperature Coefficient | lour=40mA, -40°C<T.<85°C — +100 — ppm/°C
locp Over Current Protection | Vin=12V — 350 700 mA

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2% change in the
output voltage from the value at Viv=Vour+2V with a fixed load.
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# HT73xx-2
HOLTEK 30V, 250mA Low Power LDO

Typical Performance Characteristic
Test Condition: Vin=Vout+2V, lour=10mA, Cn=10uF, Cour=10uF and T.=25°C, unless otherwise noted

3.325 5.06
3315 5.04 /—\
s s | ——
£ 3295 —-40°C e 5
3 . 3
3.285 _+§2 2 > 4 —-40°C
—+85° o
3.275 /\/ 1o N
—+85°C
3.065 . ‘ ‘ . . . . . ‘ 494 ‘ ‘ ‘ ‘ ‘ ‘ ‘
4 7 10 13 16 19 22 25 28 31 4 7 10 13 16 19 22 25 28 31
Vin (V) Vin (V)
Line Regulation: HT7333-2 (lour=10mA) Line Regulation: HT7350-2 (lour=10mA)
25

g

8 4 //
—-40°C
0.5 —+25°C
—+85°C

0 . . . . .

5 10 15 20 25 30

Vin (V) Vin (V)
Iss vs Vin: HT7333-2 (|ou'r=0mA) Iss vs Vin: HT7350-2 (|ou'r=0mA)

Iss (UA)
Iss (uA)

0 50 100 150 200 250
0 50 100 150 200 250
o lour (mA)
Iss vs lout: HT7333-2 (Vin=5.3V) Iss vs lout: HT7350-2 (Vin=7.0V)
1400
1200 | T 40°C

Voir (MV)

0 50 100 150 200 250
lour (MA) loyr (MA)
Dropout Voltage: HT7333-2 Dropout Voltage: HT7350-2
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Test Condition: Vin=Vour+2V, lour=10mA, Cin=10uF, Cour=10pF and T.=25°C, unless otherwise noted

Run E — | Trig'd Run E 1T | Trig'd
V
V
t
Dy D
lout
@ 200V W a.00ms 25.0M5/5 7 ]
-+v3.88000ms 1M points 34.0ma @ 200V & fl);";sooo ﬁ/iOM'S/(s o .I'A]
value Mean Min Max Std Dev 20 Jul 2015 &3 ms] points -om. ; _
@@ Max 3.64V 3.66 3.64 3.72 37.3m 14:06:32 value Mean Min Max Sld Dev 20 Jul 2015
& Min 2.76V 2.66 2.52 2.76 55.8m @ Vax 5.36 V 5.35 5.20 5.36 30.2m 14:11:08
& Min 448V 4.60 4.40 4.80 152m

Load Transient Response:
HT7333-2 (Vin=5.3V, lour=0mA to 40mA)

Run L e 1 Trig'd
Djvout
lout
@ 200V & 3.00ms 25.0MS/5 1 ]
W v3.88000ms 1M points 23.0mA
Value Mean Min Max std Dev 20 Jul 2015
@ vax 3.88V 3.85 3.80 3.88 43.8m 14:07:12
& Min 3.00V 3.00 3.00 3.00 0.00

Load Transient Response:
HT7333-2 (Vin=5.3V, lour=40mA to 0mA)

Load Transient Response:
HT7350-2 (Vin=7.0V, lour=0mA to 40mA)

Run E T 1 Trig'd
Plvout
lout
@ 200V & ][4.00ms 25.0MS/s \]
©-73.88000ms 1M points 28.0mA

@ Max
@ Min

value Mean Min Max std Dev 20 Jul 2015
5.52V 5.42 5.20 5.60 94.8m 14:11:28

4.72V 4.61 4.40 4.80 150m

Load Transient Response:
HT7350-2 (Vin=7.0V, lour=40mA to OmA)

Prevu | Trig? Run I = | Trig?
([Divout [Djvout
Blvin Byvin
@ 100V & 4.00ms 25.0MS/s 7 ] @ 200V & 3.00m: 25.0MS/s T
1+v4.02000ms 1M points 5.80V 0-+v4.02000ms 1M points 7.44 Vv
value Mean Min Max Std Dev 14 Jul 2015 Value Mean Min Max Std Dev 14 Jul 2015
@ Max 3.64V 3.64 3.64 3.64 0.00 11:15:09 @ vax 5.48V 5.34 5.32 5.48 52.1m 11:19:17
@ Min 3.08V 3.08 3.08 3.08 0.00 & Min 4.68V 4.68 4.60 4.68 14.6m

Line Trasient Response:
HT7333-2 (lour=10mA)

Line Trasient Response:
HT7350-2 (lour=10mA)
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Test Condition: Vin=Vour+2V, lour=10mA, Cin=10uF, Cour=10pF and T.=25°C, unless otherwise noted

Run I = 1 Trig?
Run 3 . ] Trig?
[Dfvout Divout
Bvin Bvin
@ 1.0V & ]E-‘m"“ 25.0M5/5 hY ] @ z200v = 3.00ms 25.0MS/5 '\.
1>v4.02000ms 1M points 5.64V {1+74.02000ms 1M points 7.28V
value Mean Min Max std Dev 14 Jul 2015 value Mean Min Max Std Dev 14 Jul 2015
& Max 3.50V 3.50 3.50 3.50 0.00 11:15:32 D vax 5.32V 5.34 5.32 5.48 50.0m 11:19:41
& Min 3.02V 3.02 3.02 3.02 0.00 & Min 4.60 V 4.67 4.60 4.68 26.9m
Line Trasient Response: HT7333-2 (lour=10mA) Line Trasient Response: HT7350-2 (lour=10mA)
Prevu E 1| — 1 Stop E 1T — 1
Pvout P|vout
vin vin
& 1.00vV & 4.00ms 25.0MS/s S ] & 200V & 4.00ms 25.0MS/s S ]
+v4.14000ms 1M points 25.2V W+v4.14000ms 1M points 25.2V
value Mean Min Max Std Dev 14 Jul 2015 value Mean Min Max std Dev 14 Jul 2015
& Max 3.58V 3.58 3.58 3.58 0.00 11:34:41 D Max 5.40V 5.36 5.32 5.40 56.6m 11:36:49
& Min 2.86 V 2.86 2.86 2.86 0.00 & Min 4.52V 2.08 —360m 4.52 3.45
Line Trasient Response: HT7333-2 (lour=10mA) Line Trasient Response: HT7350-2 (lour=10mA)
Stop ; — ] Stop ; — 1
A
\
Pvout Pvout
vin vin
& 100V & 4.00ms 25.0MS/s hY ] & 200V & 4.00ms 25.0MS/s Y ]
5-+¥4.14000ms 1M points 25.2V W+¥4.14000ms 1M points 22.8V
Value Mean Min Max Std Dev 14 Jul 2015 value Mean Min Max Std Dev 14 Jul 2015
@ Max 3.50v 3.50 3.50 3.50 0.00 11:34:53 & Max 5.32V 5.35 5.32 5.40 46.2m 11:37:04
& Min 2.82V 2.82 2.82 2.82 0.00 & Min 4.44V 2.87 —360m 4.52 2.79
Line Trasient Response: HT7333-2 (lour=10mA) Line Trasient Response: HT7350-2 (lour=10mA)
Prevu t i - 1 Run 5 T— 1 Trig?
-

Djvout:
'V i 1 —
@ 100V & 200us S00MS/s
B-7406.000s 1M points 101V
Value Mean Min Max Std Dev 14 Jul 2015
& Max 3.70 v 3.70 3.70 3.70 0.00 11:47:38
@ Min -100mv__—100m —100m -100m 0.00

Power On Response:
HT7333-2 (lour=0mA, Trise=0.1ms)

Pvout /
vin
@ 200V & 20005 S00MS/S T
1>v202.000ps 1M points 10.9V 114 Jul 2015
Value Mean Min Max Std Dev 13:30:00
@ Max 5.48V 5.26 3.46 5.48 673m

Power On Response:
HT7350-2 (lour=0mA, Trise=0.1ms)
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Test Condition: Vin=Vour+2V, lour=10mA, Cin=10uF, Cour=10pF and T.=25°C, unless otherwise noted

Run E I 1 PrTrig
|
|
|
|
|
|
|
1
DVout
Vinm_—/
@ 100V & 100ms 1.00MS/S 7
W-716.4060ms 1M points 1.6V )[4 Jul 2015
value Mean Min Max Std Dev 13:23:58
& Max 3.62V 3.50 3.46 3.66 79.0m

Power On Response:
HT7333-2 (lour=0mA, Trise=100ms)

Run E 1| — 1 Trig'd

e

Vinss

@ 10V & 200s S00MS/s
©>7202.0004s 1M points

ra
value Mean Min Max std De1vo.g - @
bMax 3.62V 3.62 3.62 3.66 14.1m ]
Power On Response:
HT7333-2 (lour=250mA, Trise=0.1ms)

Run E I 1 Trig?
//
Gl
@ 100V & 100ms 1.00MS/s T
©W>716.4060ms 1M points 11.6 V 714 Jul 2015
13:24:29

. TSy hed  Bap o<l
Power On Response:
HT7333-2 (lour=250mA, Trise=100ms)

Stop E I - 1

Dvout

vin
@ 100V & 200us S00MS/s x]
1+7406.000us 1M points 800mv

value Mean Min Max Std Dev 14 Jul 2015
@ Max 3.46 V 3.46 3.46 3.46 0.00 11:49:02

@ Min 420mv 420m 420m 420m 0.00

Power Off Response:
HT7333-2 (lour=0mA, Tra=0.1ms)

Run E L T — 1 PrTrig
li
e ——
DVout
vin —
@ 200V & 00ms 1.00MS/s 7
1+799.2020ms 1M points 1.4V 74 Jul 2015
Value Mean Min Max std Dev 13:31:14
@ vax 5.72v 5.67 5.64 5.72 41.3m

Power On Response:
HT7350-2 (lout=0mA, Trise=100ms)

Run ; — | Trig?
D

vins

@ 200V

(@ e

value Mean Min Max
5.32V 5.37 5.32 5.40 41.3m

B 200us 500MS/s T
+7196.000us 1M points 111V 9 Jul 2015
std Dev J 13:33:53

Power On Response:
HT7350-2 (lour=250mA, Trise=0.1ms)

L i PrTrig

@ 200V

(@@ e

B 100ms 1.00MS/s T

@-+v4.00000ms 1M points 11.4V J7a Jul 2015
value Mean Min Max std Dev 13:32:30
5.40 V 5.40 5.32 5.64 98.0m

Power On Response:
HT7350-2 (lour=250mA, Trise=100ms)

Run I  — | Prrig
SRS S —
\
\
Vout
vin.
@ 200V & 200ps 500MS/s Ry
©++202.000ps 1M points 800mV J12 Jul 2015
value Mean Min Max 130:20

(@@ e

std Dev 13
5.32V 5.32 3.46 5.48 501m

Power Off Response:
HT7350-2 (lour=0mA, Tra..=0.1ms)
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HT73xx-2
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Test Condition: Vin=Vour+2V, lour=10mA, Cin=10pF, Cour=10pF and T.=25°C, unless otherwise noted

Run E I 1 Trig?
\
\
D{vout
vin
@ 100V & 100ms 1.00MS/s T
-~16.4060ms 1M points 1.00V J14 Jul 2015
value Mean Min Max Std Dev 13:23:27
@ Max 3.46 v 3.46 3.46 3.46 0.00

Power Off Response:
HT7333-2 (lour=0mA, Tra..=100ms)

Trig?

Dvout

vin

@ 100V &

200ps 500MS/s "
+v202.000us 1M poinls 10.9V

Sld Dev

Value Mean Min Max
@ Max 3.46 Vv 3.61 3.46 3.66 44.9m

14 Jul 2015
]13:27:09

Power Off Response:
HT7333-2 (lour=250mA, Tra..=0.1ms)

i Trig'd
Pvout \
vin
@ 100V & T00ms 7.00MS/7s ~
G>v16.4060ms 1M points 900mv J7a Jul 2015
Value Mean Min Max Std Dev 13:24:51
& Max 346V 3.53 3.46 3.66 74.1m

Power Off Response:
HT7333-2 (lour=250mA, Tra.t=100ms)

] PrTtig
[
Djvout \
\
N\
vin
& 200V & }EOOMS 1.00MS/s Y
-+v4.00000ms 1M points 800mY )14 Jul 2015
Value Mean Min Max Std Dev @
bMax 5.32V 5.32 5.32 5.32 0.00 J
Power Off Response:
HT7350-2 (lout=0mA, TraL.=100ms)
Run E — i Trig?
Dlvout \—
vin
@ 200V & }Eoo;xs 500MS/s By
W+v196.000us 1M points 900mv 14 Jul 2015
L value Mean Min Max Std Dev J@
& Max 5.40V 5.35 5.32 5.40 46.2m
Power Off Response:
HT7350-2 (lour=250mA, Tra..=0.1ms)
Run E 1 PrTrig
[
BPvout »
vin
@ 200V &

(@@ o By mab o S04
Power Off Response:
HT7350-2 (lour=250mA, Tra.,=100ms)

79.9m

100ms 1.00MS/s "
+v4.00000ms 1M polnts 1.00 v J74 Jul 2015
Std Dev ] 13:32:56
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HT73xx-2 #
30V, 250mA Low Power LDO HOLTEK

Application Information

The devices are a 3-terminal low dropout series linear voltage regulators. It is important the
following application points are noted if correct operation is to be achieved.

External Circuit

It is important that external capacitors are connected to both the input and output pins. For the input
pin suitable bypass capacitors as shown in the application circuits should be connected especially in
situations where a battery power source is used which may have a higher impedence. For the output
pin, a suitable capacitor should also be connected especially in situations where the load is of a
transient nature, in which case larger capacitor values should be selected to limit any output transient
voltages.

Thermal Considerations

The maximum power dissipation depends on the thermal resistance of the IC package, the PCB
layout, the rate of the surrounding airflow and the difference between the junction and ambient
temperature. The maximum power dissipation can be calculated by the following formula:

Pooax) = (Timax) — Ta) / 05
where Tiwmax) is the maximum junction temperature, T, is the ambient temperature and 0;a is the
junction-to-ambient thermal resistance of the IC package in degrees per watt. The following table

shows the 0;a values for various package types.

Package 0.a value °C/W
SOT89 200°C/W

For maximum operating rating conditions, the maximum junction temperature is 150°C. However,
it is recommended that the maximum junction temperature does not exceed 125°C during normal
operation to maintain an adequate margin for device reliability. The derating curves of different

packages for maximum power dissipation are as follows:

1.0

0.8

06| o0.5W

0.4
SOT89

0.2

-

0 25 50 75 100 125 150
Ambient Temperature (°C)

0
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# HT73xx-2
HOLTEK 30V, 250mA Low Power LDO

Power Dissipation Calculation

In order to keep the device within its operating limits and to maintain a regulated output voltage,
the power dissipation of the device, given by Pp, must not exceed the Maximum Power Dissipation,
given by Ppmax). Therefore Pp < Ppwax). From the diagram it can be seen that almost all of this
power is generated across the pass transistor which is acting like a variable resistor in series with
the load to keep the output voltage constant. This generated power which will appear as heat, must
never allow the device to exceed its maximum junction temperature.

In practical applications the regulator may be called upon to provide both steady state and transient
currents due to the transient nature of the load. Although the device may be working well within
its limits with its steady state current, care must be taken with transient loads which may cause
the current to rise close to its maximum current value. Care must be taken with transient loads and
currents as this will result in device junction temperature rises which must not exceed the maximum
junction temperature. With both steady state and transient currents, the important current to consider
is the average or more precisely the RMS current which is the value of current that will appear as
heat generated in the device. The following diagram shows how the average current relates to the
transient currents.

lLoap

| | | | | e o o
LOAD(AVG) — | — —
N
I

. |
Time

As the quiescent current of the device is very small it can generally be ignored and as a result the
input current can be assumed to be equal to the output current. Therefore the power dissipation of
the device, Pp, can be calculated as the voltage drop across the input and output multiplied by the
current, given by the equation, Pp = (Vix — Vour) % Iin. As the input current is also equal to the
load current the power dissipation Pp = (Vin — Vour) X Iroan. However, with transient load currents,
Pp = (Vv — Vour) X ILoabavae) as shown in the figure.

IIN 1 !
— 1VIN |
Vin o x OUT& ! o Vour

] ]

1

H i

| |

1 |

I |

| |

| |

1 |

I |

+ —_—
zz —— ILoap

_________ 1%_________1
Common o ¢ o Common
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Application Circuits

Basic Circuits

V V
V|N o o o IN out - o VOUT
HT73xx-2
Series
c3 +|c1 +|c2 ca
0.1yF 10uF GND 10pF 0.1uF
Common O ® ® ® ! O Common
777
High Output Current Positive Voltage Regulator
TR1
R1
V V
Vin © NN - o *> O Vour
HT73xx-2
c3  +|ct Series +|c2 c4
J— zZ zZ
0.1yF  |10pF GND 10uF 0.1uF
Common o- . 0 Common
77
Circuit for Increasing Output Voltage
V V
Vi O IN ouT o Vour
HT73xx-2
c3  +|c Series +|c2 ca
—_— 774 zZ _ >x<< § R1
0.1uF 10uF GND ¢I 10pF 0.1uF l
Ss
Vour = Vxxx(1+R2/R1) + |ss*R2 § R2
Common o 7J7_ 0 Common
V V
Viy © IN ouT 0 Vour
HT73xx-2
c3  +|ct Series +|c2 c4
— zz zz — £ §R1
0.1uF 10uF GND ¢I 10uF 0.1uF l
SS
Vour = Vx + Vb1 ,ZS/ D1
Common o 0 Common
777
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30V, 250mA Low Power LDO

Constant Current Regulator
Viy © Vi Vour 0 Vour
HT73xx-2
C3  +|Cf Series +|c2 ca
- zz zZz —— & ZPRA
0.1pyF  [10uF GND ¢| 10pF  [0.1pF i
SS
lout
lout = Vix/ RA + Iss RL
Common o 1 0 Common
Dual Supply
U2
Vin Vour2
V
Vine HT73xx-2 © Yourz
Series
Ul GND 10uF [0.1pF
V V
IN OuUT1 o VOUT1
HT73xx-2
c3 +|c1 Series +lc2 C4
- z=z zZzz §R1
0.1uF [1ouF GND 10uF  [0.1pF
Common o o Common
777
14 January 07, 2026
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Package Information

Note that the package information provided here is for consultation purposes only. As this
information may be updated at regular intervals users are reminded to consult the Holtek website for
the latest version of the Package/Carton Information.

Additional supplementary information with regard to packaging is listed below. Click on the relevant
section to be transferred to the relevant website page.

» Package Information (include Outline Dimensions, Product Tape and Reel Specifications)
* The Operation Instruction of Packing Materials

e Carton information

Rev. 1.30

15 January 07, 2026



HDLTEK#

HT73xx-2
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3-pin SOT89 Outline Dimensions

®

«J

S|

Dimensions in inch
Symbol

Min. Nom. Max.
A 0.173 — 0.185
B 0.053 — 0.072
C 0.090 — 0.106
D 0.031 — 0.047
E 0.155 — 0.173
F 0.014 — 0.019
G 0.017 — 0.022
H 0.059 BSC
| 0.055 — 0.063
J 0.014 — 0.017

Dimensions in mm
Symbol

Min. Nom. Max.
A 4.40 — 4.70
B 1.35 — 1.83
C 2.29 — 2.70
D 0.80 — 1.20
E 3.94 — 4.40
F 0.36 — 0.48
G 0.44 — 0.56
H 1.50 BSC
| 1.40 — 1.60
J 0.35 — 0.44
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Copyright® 2026 by HOLTEK SEMICONDUCTOR INC. All Rights Reserved.

The information provided in this document has been produced with reasonable care and attention
before publication, however, HOLTEK does not guarantee that the information is completely
accurate. The information contained in this publication is provided for reference only and may
be superseded by updates. HOLTEK disclaims any expressed, implied or statutory warranties,
including but not limited to suitability for commercialization, satisfactory quality, specifications,
characteristics, functions, fithess for a particular purpose, and non-infringement of any third-
party’s rights. HOLTEK disclaims all liability arising from the information and its application. In
addition, HOLTEK does not recommend the use of HOLTEK’s products where there is a risk of
personal hazard due to malfunction or other reasons. HOLTEK hereby declares that it does not
authorise the use of these products in life-saving, life-sustaining or safety critical components. Any
use of HOLTEK’s products in life-saving/sustaining or safety applications is entirely at the buyer’s
risk, and the buyer agrees to defend, indemnify and hold HOLTEK harmless from any damages,
claims, suits, or expenses resulting from such use. The information provided in this document,
including but not limited to the content, data, examples, materials, graphs, and trademarks, is the
intellectual property of HOLTEK (and its licensors, where applicable) and is protected by copyright
law and other intellectual property laws. No license, express or implied, to any intellectual property
right, is granted by HOLTEK herein. HOLTEK reserves the right to revise the information described
in the document at any time without prior notice. For the latest information, please contact us.
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