HT7660

HOLTEK CMOS Switched-Capacitor Voltage Converter

Features
* Simple conversion of Vpp to -Vpp

 Cascade connection (two devices are connected,
Vour =-2Vbp)

* Boost pin for higher switching frequency

» Easy to use
— Requires only two external capacitors

» No external diode required

* Typically with no load voltage conversion, 99.9%

efficiency
 Typical power efficiency is 98%
» Wide operating voltage range: 3V to 12V
» 8-pin SOP package

Applications

* RS-232 power supply

* On board negative supply for dynamic RAMS
» Supply voltage splitter, Vo = +Vpp/2

* Operation amplifier supply

 Data acquisition systems

* Positive voltage doubler

Block Diagram

General Description

HT7660 is a monolithic CMOS switched-capacitor
voltage converter. HT7660 is designed to complete
a voltage conversion from positive to negative. The
only required external components are two low cost
electrolytic capacitors.

HT7660 includes a voltage regulator, an RC oscillator
and four output power MOS switches. The frequency
of an RC oscillator can be lowered by adding an
external capacitor between VDD and the OSC pin, or
an external clock can be connected to the OSC pin to
replace the original oscillator. The LV terminal may
be tied to VSS to disable the voltage regulator. By

doing this, low voltage operation can be improved.
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Pin Assignment

BOOST [ 1 8|1 VDD
CAP+ [ 2 7 OsC
VSS 3 6LV
CAP- 4 51 VOUT
HT7660
8 SOP-A
Pin Descriptions
Pin No. | Pin Name |1/O Interna_l Description
Connection
1 BOOST | | CMOS Pull-low | Higher switching frequency selection input
2 CAP+ o CMOS This pin is connected to the positive terminal of Capacitor C1 for a
charge pump
3 VSS — — Negative power supply, ground
4 CAP- o NMOS This pin is connected to the negative terminal of Capacitor C1 for a
charge pump
5 VOUT o NMOS This pin is coqnected to the negative terminal gf (;apamtor C2 for
charge reservoir. Output voltage pass through this pin
Floating this pin enables the voltage regulator. Connect this pin to
6 Lv — VSS (Ground) to bypass voltage regulator and improve low voltage
operation
7 0sC /0 | Transmission Gate Exterqal clock input pin. ThIS pin can be connected with an external
capacitor to reduce switching frequency
8 VDD — — Positive power supply

Absolute Maximum Ratings

Supply Voltage

Storage Temperature

Vss—0.3V to Vss+13V Operating Temperature ..............c..c...... —40°C to 85°C
—60°C to 150°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings”
may cause substantial damage to the device. Functional operation of this device at other conditions beyond
those listed in the specification is not implied and prolonged exposure to extreme conditions may affect

device reliability.
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HT7660
Electrical Characteristics
Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Voo Conditions
Vop Operating Voltage — — 3 — 12 V
3V — 26 100
Ists Standby Current No load MA
5V — 80 160
f System F v 25 4 — kH
stem Frequenc — z
os¢ v quency 5V 5 10 —
. 3V | lour=10mA — 97 150
Rour Output Source Resistance Q
5V Iour=20mA — 60 100
v Voltage C ion Effici 3V No load 99 — — %
- oltage Conversion Efficienc oloa
o 9 Y 5V 99 99.9 — °
- 3V 926 — —
Perr Power Efficiency R.=5kQ %
5V 96 98 —

Functional Description

HT7660 needs only two external polarized electrolytic
capacitors to complete a negative voltage converter.

HT7660 has four MOS power switches: S1, S2,
S3 and S4. For the first half cycle, when S2 and S4
are open, Capacitor C1 is charged to a voltage Vpp
through S1 and S3. During the second half cycle,
when S1 and S3 are open, the charge on Capacitor C1
is shifted to Capacitor C2 through S2 and S4. Thereby,
the voltage across Capacitor C2 is Vpp. Because the
positive terminal of C2 is connected to VSS, we get a
-Vbp voltage at VOUT pin.

For high voltage operation, the LV pin is left floating
to enable the voltage regulator. This can reduce the
current consumption of the RC oscillator, and thus
get a fixed switching frequency fosc with high voltage
range. For low voltage operation, the LV pin is
connected to VSS to bypass the voltage regulator of
which inherent voltage drop can degrade the operation
at low voltages.

A capacitor may be connected between VDD and pin
OSC to lower the switching fosc, and an external clock
may be added to replace the built-in RC oscillator.
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The operating mode of HT7660
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Application Circuits

Simple Negative Voltage Converter
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Simple Voltage Multiplier
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Positive Voltage Doubler
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Voltage Splitter
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Note: Vo is forward voltage drop of diode D1 and D2
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Combined Negative Voltage Converter and Positive Voltage Doubler
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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
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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HT7660
8-pin SOP (150mil) Outline Dimensions
%
A B
1 4
BT
C
‘ G
~
Dimensions in inch
Symbol
Min. Nom. Max.
A 0.228 — 0.244
B 0.150 — 0.157
C 0.012 — 0.020
c' 0.188 — 0.197
D — — 0.069
E — 0.050 —
F 0.004 — 0.010
G 0.016 — 0.050
H 0.007 — 0.010
a 0° — 8°
Dimensions in mm
Symbol
Min. Nom. Max.
A 5.79 — 6.20
B 3.81 — 3.99
C 0.30 — 0.51
c' 478 — 5.00
D — — 1.75
E — 1.27 —
F 0.10 — 0.25
G 0.41 — 1.27
H 0.18 — 0.25
a 0° — 8°
Rev. 1.20 May 22, 2023
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Copyright® 2023 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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