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CMOS Voltage Converters

Features

 Simple Conversion of +5V Logic Supply to ±5V Supplies

 Simple Voltage Multiplication (VOUT = (-) nVIN)

 Typical Open Circuit Voltage Conversion Efficiency 99.9%

 Typical Power Efficiency 98%

 Wide Operating Voltage Range 1.5V to 10V

 Easy to Use - Requires Only 2 External Non-Critical Passive Components

Ordering Information

DEVICE Package Type MARKING Packing Packing Qty

LMC7660N DIP-8 LMC7660 TUBE 2000pcs/Box

LMC7660M/TR SOP-8 LMC7660 REEL 2500pcs/Reel

LMC7660MM/TR MSOP-8 7660 REEL 3000pcs/Reel

DIP-8

SOP-8

MSOP-8
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CMOS Voltage Converters
The LMC7660 are monolithic CMOS power supply circuits which offer unique performance advantages

over previously available devices. The LMC7660 performs supply voltage conversions from positive to
negative for an input range of +1.5V to +10V resulting in complementary output voltages of -1.5V to -10V. Only
2 noncritical external capacitors are needed for the charge pump and charge reservoir functions. The
LMC7660 can also be connected to function as voltage doublers and will generate output voltages up to
+18.6V with a +10V input.

Contained on the chip are a series DC supply regulator, RC oscillator, voltage level translator, and four
output power MOS switches. A unique logic element senses the most negative voltage in the device and
ensures that the output N-Channel switch source-substrate junctions are not forward biased. This assures
latchup free operation. The oscillator, when unloaded,oscillates at a nominal frequency of 10kHz for an input
supply voltage of 5.0V. This frequency can be lowered by the addition of an external capacitor to the “OSC”
terminal, or the oscillator may be over driven by an external clock. The “LV” terminal may be tied to GROUND
to bypass the internal series regulator and improve low voltage (LV) operation. At medium to high voltages
(+3.5V to +10V), the LV pin is left floating to prevent device latchup.

Applications
 On Board Negative Supply for Dynamic RAMs
 Localized μProcessor (8080 Type) Negative Supplies
 Inexpensive Negative Supplies
 Data Acquisition Systems

Pinouts

Pin Description
Name Pin# Function

NC 1

CAP+ 2 “+” Capacitor Plate

GND 3 Ground

CAP- 4 “-” Capacitor Plate

VOUT 5 Output Voltage

LV 6 Low Supply Voltage

OSC 7 Oscillator

V+ 8 Supply Voltage
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Absolute Maximum Ratings

Condition Min Max
Supply Voltage LMC7660 - +10.5V

LV and OSC Input Voltage
-0.3V to (V++0.3V) for V+<5.5V

(V+-5.5V) to (V++0.3V) for V+>5.5V
Current into LV 20µA for V+>3.5V
Temperature Range 0°C 70°C
Thermal Resistance, θJA (°C/W) - 150
Maximum Storage Temperature Range -65°C 150°C
Lead Temperature (Soldering, 10 seconds) - 260°C

Note:Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate
conditions for which the device is intended to be functional, but specific performance is not ensured.

Electrical Characteristics ( V+ = 5V, TA = 25°C, COSC = 0, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

Supply Current I+ RL=∞ - 170 500 µA

Supply Voltage Range - Lo VL+
MIN≤TA ≤ MAX, RL = 10kΩ,
LV to GND

1.5 - 3.5 V

Supply Voltage Range - Hi VL+
MIN ≤ TA ≤ MAX, RL = 10kΩ,
LV to Open

3.0 - 10 V

Output Source Resistans ROUT

IOUT = 20mA, TA = 25°C - 55 100

Ω
IOUT = 20mA, 0°C ≤ TA ≤ 70°C - - 120

V+ = 2V, IOUT = 3mA,
LV to GND, 0°C ≤ TA ≤ 70°C

- - 300

Oscillator Frequency fOSC 8 - 18 kHz

Power Efficiency PEF RL = 5kΩ 95 98 - %

Voltage Conversion
Efficiency

VOUTEF RL= ∞ 97 99.9 - %

Oscillator Impedance ZOSC
V+ = 2V - 1.0 - MΩ

V+ = 5V - 100 - kΩ
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TYPICAL APPLICATION CIRCUITS

LMC7660

FIGURE 1. SIMPLE NEGATIVE CONVERTER

LMC7660

LMC7660

FIGURE 2. PARALLELING DEVICES

LMC7660

LMC7660

FIGURE 3. CASCADING DEVICES FOR INCREASED OUTPUT VOLTAGE

LMC7660

FIGURE 4. LOWERING OSCILLATOR FREQUENCY
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LMC7660

FIGURE 5. COMBINED NEGATIVE VOLTAGE CONVERTER AND POSITIVE DOUBLER

LMC7660

FIGURE 6. POSITIVE VOLT DOUBLER

LMC7660

FIGURE 7. SPLITTING A SUPPLY IN HALF
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Physical Dimensions
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Dimensions In Millimeters(SOP-8)

Symbol： A A1 B C C1 D Q a b
Min： 1.35 0.05 4.90 5.80 3.80 0.40 0° 0.35

1.27 BSC
Max： 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.45
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Dimensions In Millimeters(DIP-8)

Symbol： A B D D1 E L L1 a b c d
Min： 6.10 9.00 8.10 7.42 3.10 0.50 3.00 1.50 0.85 0.40

2.54 BSC
Max： 6.68 9.50 10.9 7.82 3.55 0.70 3.60 1.55 0.90 0.50
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Physical Dimensions

MSOP-8
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Dimensions In Millimeters(MSOP-8)

Symbol： A A1 B C C1 D Q a b
Min： 0.80 0.05 2.90 4.75 2.90 0.35 0° 0.25

0.65 BSC
Max： 0.90 0.20 3.10 5.05 3.10 0.75 8° 0.35
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Revision History

REVISION
NUMBER DATE REVISION PAGE

V1.0 2014-6 New 1-9

V1.1 2018-9 Update encapsulation type、Updated DIP-8 dimension 1、6

V1.2 2025-4 Update input voltage range 10V 3

V1.3 2025-12 Update important statements、Update SOP-8 Dimension drawing 6、9
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IMPORTANT STATEMENT:
Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely borne by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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