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Features

Fixed output voltages: 1.5V, 3.0V, 3.3V, 3.5V, 5.0V
High accuracy: +2%

Low voltage drop: 60mV (typ.), Vour=5.0V at S00mA
Maximum input voltage: 20V

Guaranteed output current: 500mA

Low quiescent current: 3pA (typ.)

Current limiting

Over-temperature shutdown

Package types: 3-pin SOT89 and 5-pin SOT23

Applications

Portable electronics
Wireless devices
Cordless phones

PC peripherals

Battery powered devices

Electronic scales

General Description

The HT78Rxx series of positive, linear regulators feature low quiescent current (3pA typ.) with low

dropout voltage, making them ideal for battery applications. The space-saving 5-pin SOT23 package

is attractive for “Pocket” and “Hand Held” applications. The devices are capable of supplying

500mA of output current continuously.

They are available with several fixed output voltages ranging from 1.5V to 5.0V. Although designed

primarily as fixed voltage regulators, these devices can be used with external components to obtain

variable voltages and currents.

These rugged devices have Thermal Shutdown and Current Limiting to prevent device failure under

the “Worst” of operating conditions.

Selection Table

Part No. Output Voltage Package Marking
HT78R15A 1.5 8R15A
HT78R30A 3 8R30A
HT78R33A 3.3 SOT23-5 8R33A
HT78R35A 3.5 8R35A
HT78R50A 5 8R50A
HT78R15B 1.5 78R15B
HT78R30B 3 78R30B
HT78R33B 3.3 SOT89 78R33B
HT78R35B 35 78R35B
HT78R50B 5 78R50B
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Block Diagram

Pin Assignment

Pin Description

|
VIN <>

: Over Current

| Shutdown

: Thermal
Shutdown

|

CE

—
SOT23-5
vouTt NC

SOT89

# 78RxxB

HREER

VIN GND CE GND VIN VOUT
Pin No.
Pin Name Pin Description
SOT89 SOT23-5

— 3 CE Chip enable pin, high enable
3 5 VOUT Output pin
2 1 VIN Input pin
1 2 GND Ground pin
— 4 NC No connection

Absolute Maximum Ratings

Parameter Value Unit
Vin -0.3t0 24 \Y
Vee -0.3t0 24 Vv
Operating Temperature Range, Ta -40 to 105 °C
Maximum Junction Temperature, Tiwmax) 150 °C
Storage Temperature Range -60 to 150 °C

Rev. 1.00
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Parameter Value Unit
e Human Body Model +5000 V
ESD Susceptibility -
Machine Model +200 \
Junction-to-Ambient Thermal | SOT89 200 °C/W
Resistance, 6,a SOT23-5 500 °C/W
o SOT89 0.625 w
Power Dissipation, Pp
SOT23-5 0.25 w

Note: Pp is measured at Ta=25°C.

Recommended Operating Range

Electrical Characteristics

Parameter

Value

Unit

251020

Ta=25°C, Vin=Vour+1.0V, lour=1mA, Cn=1uF, Cour=1uF, unless otherwise specified

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vin Input Voltage — — — 20 \Y
AVourt Output Voltage Tolerance — -2 — 2 %
Iss Quiescent Current lour=0mA, Vce=Vin — 3 5 pA
AVioap Load Regulation 1mA < lout £ 500mA — | 0.004 | 0.008 | %/mA
AVune Line Regulation Vour+1.0V £ Vin £ 20.0V — 0.2 0.3 %IV

1.5<Vour< 1.8V — 170 — mV
Vbrop Dropout Voltage @ AVO_UT=2%’ 25V <Vour<2.7V| — 100 — mV
lour=100mA
3.0V<Vour<5.0V| — 60 — mV
% Temperature Coefficient -40°C <Ta<105°C — +0.7 — |mV/°C
lum Current Limit © AVour=10% 500 — — mA
TsHp Shutdown Temperature — — 160 — °C
Trec Recovery Temperature — — 130 — °C
Isp Shutdown Current CE input voltage < 0.8V — 0.5 1.0 HA
ViH CE Input High Threshold Vour+1V < Vin £ 20V 2 — — Y
Vi CE Input Low Threshold Vour+1V £ Vin £ 20V — — 0.8 \Y
|\(/)|3T2128/r;1X0UT 3.3V, f=100Hz o 70 .
o ] f=10Hz — 55 —
PSRR Power Supply Rejection Ratio Vin=Vour+1.0V, f=1kHz — 20 — dB
lou=60mA f=10kHz — 27 _
f=100kHz — 7 —
Noise Output Noise Voltage Vour=5V, lout=10mA, BW=10Hz~100kHz| — 75 — | MVRrus

Note: 1. Load regulation is measured at a constant junction temperature, using pulse testing with a low ON time
and is guaranteed up to the maximum power dissipation. Power dissipation is determined by the input/
output differential voltage and the output current. Guaranteed maximum power dissipation will not be
available over the full input/output range. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tiax) - Ta) / O1a.

2. 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 + 1V with a fixed load.

3. Current limit is measured by pulsing for a short time.
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Typical Performance Characteristics

Test Condition: Vin=Vour+1V, lour=500mA, T,=25°C, unless otherwise noted

1520

5.050 ‘
1510
5.000 !
1.500 =Ta=25°C
ES 1490 TA=-40°C s 4.950 ==Tp=25°C
3 acel & TA=-40°C
> 1480 ™ 85? = 4.900 TA=85°C
1470 TTesl0sC “==TA=105°C
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1.450 4.800
2 4 6 8 10 12 14 16 18 20 22 6 8 10 12 14 16 18 20 22
Vin{v) Vin (V)
Output Voltage vs Input Voltage: Vour=1.5V Output Voltage vs Input Voltage: Vour=5.0V
(|ouT=1 mA) (|ouT=1 mA)
3.400
3.350
3.300
TA=25°C
_ 3250 |
?g 3200 TA=-40°C
z 3150 TA=85°C
3.100 TA=105°C
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3.000
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Vin (V)
Output Voltage vs Input Voltage: Vour=3.3V
(lour=1mA)
4.00 5.00
350 4.50
300 4.00
. ==TA=25"C 350 TTA=25°C
250 — - N B0 [ e —pe40°C
g 200 Ta=r40'C 2 250 —Ag57
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0.50 0.50
0.00 0.00
3 5 7 9 11 13 15 17 19 21 6 8 10 12 14 16 18 20 22
Vin (V) Vin(V)
Quiescent Current vs Vin: Vour=1.5V Quiescent Current vs Vin: Vour=5.0V
(lour=0mA) (lour=0mA)
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- 250
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7 200
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Vin (V)
Quiescent Current vs Vin: Vour=3.3V
(lour=0mA)
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0.0045% 0.0040%
S 00040% _ 00035%
S 00035% £ 0.0030% -
T 0.0030% ==\/IN=2.5V N =—VIN=6V
o £ 0.0025%
® 00025% ==VIN=12V § go020% ——VIN=12V
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@ 3 0.0015%
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Load Regulation vs Ta: Vour=1.5V Load Regulation vs Ta: Vour=5.0V
(lour=500mA) (lour=500mA)
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(Vin=6V, lour=0mA~500mA)
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Load Transient Response: Vour=5.0V
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Line Transient Response: Vour=5.0V
(Vin=6V~8YV, lour=10mA)
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Line Transient Response: Vour=5.0V Line Transient Response: Vour=5.0V
(Vin=6V~15V, lour=10mA) (Vin=6V~18V, lour=10mA)
3] 3 :
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(a} :I‘N
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(b
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Line Transient Response: Vour=5.0V Line Transient Response: Vour=5.0V
(Cour=2.2pF, Vin=6V~18V, lour=10mA) (Cour=2.2F, Vin=6V~20V, lour=10mA)
VIN oVIN
VOUT! HYOUT:
Value Mean Min Max = Std Dev } - ‘/Va\ué Mean Min Max — Std Dev ]
Line Transient Response: Vour=3.3V Line Transient Response: Vour=3.3V
(Cout=2.2pF, Vin=4.3V~18V, lour=10mA) (Cour=2.2pF, Vin=4.3V~20V, lour=10mA)
Tek #4117 [ | —— 1 1Trig? Tek #iT [ | — 1 ] Trig?.
& coov w [100ms SO g—)gﬁ @ sV & ][lﬂums mo;rgs/s m
Power ON/OFF Response: Vour=1.5V Power ON/OFF Response: Vour=5.0V
(Vin=12V, lout=0mA, trise=tra..=100ms) (Vin=12V, lout=0mA, trise=tra..=100ms)
Tek #1117 [ | — ] Trig? Tek #1i7 [ | — T ] Trig?.
(@ soov_w )[mnm ;;cg;s/s W & coov w j[100ms ;ﬂ"’,ﬁf" ‘ET]

Power ON/OFF Response: Vour=1.5V
(Vin=12V, lour=500mA, trise=traLL=0.1ms)

Power ON/OFF Response: Vour=5.0V
(Vin=12V, lour=500mA, trise=traL.=0.1ms)
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Power ON/OFF Response: Vour=1.5V
(Vin=12V, lour=500mA, trise=traL.=100ms)

Power ON/OFF Response: Vour=5.0V
(Vin=12V, lour=500mA, trise=tra..=100ms)
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100ms 5.00M3/s @/ .
SM points 3.40V
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Power ON/OFF Response: Vour=3.3V
(Vin=18V, lour=0mA, trise=traL,=100ms)
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Power ON/OFF Response: Vour=3.3V
(Vin=20V, lour=0mA, trise=tra.,=100ms)
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Power ON Response: Vour=5.0V Power ON Response: Vour=5.0V
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Power ON Response: Vour=3.3V Power ON Response: Vour=3.3V
(Vin=12V, lour=10mA, trise=10us) (Vin=12V, lour=10mA, trise=100ms)
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Application Circuits

The circuits provided in this chapter are for reference only.

For the purposes of clarity, some of the detailed component parameters shall depend on the

application.
Basic Circuits

Cin=C1, Cour=C2

Common O

Cin=C1, Cour=C2

Vin O \ 4 VIN VOUT \ 4 O Vour
HT78Rxx
C1 Cc2
1uF T GND T 1uF
Common & - L O Common
777
Vin© *> VIN VOUT * 0O Vour
HT78Rxx
C1 Cc2
N GND
1uF OFF_/—O T 1uF
. - O Common
777
High Output Current Positive Voltage Regulator
Tr1 > Lo
Vin O—GD—I\N\, 4 VIN VOUT O Vour
R1 >
HT78Rxx Irec lout
C1 —4C2
GND
1pF T T 1uF
Common O * < O Common
777

R1=Vee/[Irec-lc1/(14P)]

lour=lciHIreG
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Increased Output Voltage Circuit

Cin=C1, Cour=C2

Vin O *
l C1

VIN VOUT L 2 9—O Vour
HT78Rxx l
Cc2
14F GND 1F Vxx R1
Iss ¢
R2

—O Common

Common O
Vour=Vxx*(1+R2/R1)+IssxR2

Dual Supply Circuit

Cin=C1, Cour=C2.C3

IC1
Vin © VIN VOUT Vour
HT78Rxx
GND
IC2
VIN VOUT O Vour2
HT78Rxx
_Lc1 1 c2
TWF GND T,WF VI(Z R1
Common O - L * O Common
777
Vouri=Vxx2tVxxi
Vour2=Vxx2
Tracking Voltage Regulator
Cin=C1, Cour=C2
ViN © VIN VOUT O Vour
1 e HT78Rxx l c2
1uF GND T 1uF Ra
777 </—
+
Rs

-V O 7—-R —O Vo

-Vo=VourxRe/Ra
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Application Information

Input Capacitor Cin Considerations

It is recommended that the input capacitor be at least 1uF and be ceramic type for better temperature
coefficient and lower ESR (Equivalent Series Resistance).

Output Capacitor Cour Considerations

The output capacitance plays an important role in keeping the output voltage stable. For the
ceramic type capacitor, the capacitance should be at least 1.0uF. For better linear transient output
characteristics, the Cour capacitance can be increased to 2.2pF, refer to the diagram below
(VIN:6V~20V, IOUTZIOmA).

35
30
25

LINE TRANSIENT (%)

[}
[e)
-
o
-
o
-
oo
N
o

OCP and OTP Protections

The devices implement the over current protection and over junction temperature protection to
prevent device damage even if the output is shorted to ground. When the output is shorted to ground,
the output current will be clamped to Iuim and the junction temperature will rise. Once the junction
temperature exceeds 150°C, the devices will shut down the power element to prevent thermal
damage. The protection will be released when the junction temperature falls to 130°C. When the
SOT23-5 package is used for applications with input voltage above 18V, because this package
has poor thermal conductivity, the devices may be damaged due to the internal instantaneous
temperature rise when the output is shorted.

Layout Consideration Guide
There are some important points to note on the PCB layout.
1. The VIN input capacitor, Ciy, must be placed close to the VIN pin.
2. The VOUT output capacitor, Cour, must be placed close to the VOUT pin.
3. The copper trace between the VIN input and the device VIN pin should be as wide as possible.
4. The SOT89 packaging PCB design must reserve thermally conductive copper foil.
SOT89 SOT23-5

Rev. 1.00 14 February 11, 2025
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Thermal Considerations

The maximum power dissipation depends on the thermal resistance of the 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 using the following formula:

Poomax) = (Tymax) - Ta) / 054

Where Timax) is the maximum junction temperature, Ta is the ambient temperature and 0;a is the
junction-to-ambient thermal resistance of the device package in degrees per watt. The following
table shows the 0;a values for various package types.

Package Type 6.a (°C/W)
SOT89 200°C/W
SOT23-5 500°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 de-rating curves of different
packages for maximum power dissipation are as follows:

1.0
0.8

SOT89
0.625

0.5

0.5 | SOT23:5 N~

-
.~..
-

0.15 Se-

Maximum Power Dissipation (W)

0 25 50 75 85 100 125 150
Ambient Temperature (°C)
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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
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HT78Rxx

500mA TinyPower™ LDO

HOLTEK i ’

5-pin SOT23 Outline Dimensions
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Dimensions in inch
Symbol
Min. Nom. Max.
A — — 0.057
A1 — — 0.006
A2 0.035 0.045 0.051
b 0.012 — 0.020
C 0.003 — 0.009
D 0.114 BSC
E 0.063 BSC
e 0.037 BSC
et 0.075BSC
H 0.110 BSC
L1 0.024 BSC
0 0° — 8°
Dimensions in mm
Symbol
Min. Nom. Max.
A — — 1.45
A1 — — 0.15
A2 0.90 1.15 1.30
b 0.30 — 0.50
C 0.08 — 0.22
D 2.90 BSC
E 1.60 BSC
e 0.95BSC
el 1.90 BSC
H 2.80 BSC
L1 0.60 BSC
0 0° — 8°
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HDLTEK#

HT78Rxx

500mA TinyPower™ LDO

3-pin SOT89 Outline Dimensions
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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® 2025 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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