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XINBOLE Precision Voltage-to-Frequency Converters
Descriptions

The voltage-frequency converter delivers an output pulse train to the applied input voltage at a precisely
proportional frequency. The LM331 can convert the output frequency from 1Hz to 100KHz at a power supply
as low as 4V. It is well suited for use in simple low-cost circuits for analog-to-digital conversion, long-term
integration, LFM or demodulation, frequency-voltage conversion, and many other functions.

DIP-8 SOP-8
Feature Applications
» Guaranteed linearity 0.01% max » Voltage to Frequency Conversions
> Low power consumption: 16 mW typical at 5V » Frequency to Voltage Conversions
»  Wide range of full scale frequency: 1 Hz to 100 kHz »  Remote-Sensor Monitoring
» Pulse output compatible with all logic forms »  Tachometers
» Wide dynamic range, 100 dB min at 10 kHz full scale frequency
Ordering Information
Product Model Package Type Marking Packing Packing Qty
XBLW LM331N DIP-8 LM331N Tube 2000pcs/Box
XBLW LM331DTR SOP-8 LM331 Tape 2500pcs/Reel
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XINBOLE Precision Voltage-to-Frequency Converters

EXTREME RATINGS

TA=25°C ,unless otherwise noted

Parameter Symbol Value Unit
Supply Voltage Vcc 40 \%
Input Voltage Vi -0.2~+VCC \%
Operating Temperature Torr 0~+70 T

Power Dissipation Po 500 mw

ELECTRICAL CHARACTERISTICS

TA=25°C Vcc=5V, unless otherwise noted

Parameter Symbol Test Conditions | Min. | Typ. | Max. Unit
. . +0.00 %Ful-
VFC Non-Linearity VFCNL 4.5<\Vcc 20V 3 +0.01 Scale
Conversion Accuracy Scale ACCUR M=-10V,Rs=14K @ 090 | 1.00 | 110 | KHz/V
Factor (Gain)
A VCCA 4.5V<Vce<10V 0.01 0.1 o
Change of Gain with VS GIVCC 10V<Vcc<40V 0.006 | 0.06 oIV
Rated Full-Scale Frequency f V=-10V 10.0 KHz
INPUT COMPARATOR
Offset Voltage Vio 0C<Ta<+70°C +3 +10 mV
Bias Current lsias -80 -300 nA
Offset Current lo +8 +100 nA
Common-Mode Range Vem 0'C<Ta<+70TC -0.2 \f'gcg \%
TIMER(PIN 5)
Timer Threshold Voltage, Pin 5 V1H 0.63 0.667 | 0.701
Input Bias Current, Pin 5 loias VCC=15V, 0V<V5<S9.9V +10 +100 nA
V5=10V 200 1000 nA
Saturation Voltage Vsar I=5mA 0.22 0.5 )
CURRENT SOURCE(PIN1)
Output Current lo Rs=14K Q V=0V 116 136 156 UA
Change with Voltage Alol AV oV<Vi<10V m 0.2 1.0 uA
Current Source OFF Leakage lLka 0.02 10.0 nA
REFERENCE VOLTAGE (PIN 2)
Reference Voltage VRrer 1.70 1.89 2.08 VDC
Stability vs. Temperature St 160 ppm/C
Stability vs. Time, 1000 Hours St +0.1 %
LOGIC OUTPUT (PIN 3)
. I=6mA 0.15 0.50
Saturation Voltage Vsar =3 .2mA 0.10 0.40 vV
OFF Leakage lLka +0.05 1.0 UuA
SUPPLY CURRENT
Vee=5V 1.5 3.0 6.0
SUPPLY CURRENT lcc Veo=40V 20 40 mA
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XINBOLE Precision Voltage-to-Frequency Converters

PINS CONFIGURATIONS
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PIN
1o DESCRIPTION
NAME NO.
IOUT 1 (@] Current Output
IREF 2 | Reference Current
FOUT 3 0 Frequency Output. This output is an open-collector output and requires a pullup resistor.
GND 4 G Ground
RC 5 | R-C filter input
THRESH 6 | Threshold input
COMPIN 7 | Comparator Input
VS 8 P Supply Voltage
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Figure 1 Precision Voltage-to-Frequency Converter,
100 kHz Full-Scale, £0.03% Non-Linearity
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Figure 2 Simple Frequency-to-Voltage Converter,
10 kHz Full-Scale, £0.06% Non-Linearity
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Figure 3 Light Intensity to Frequency Converter
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* DIP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 3. 710 4. 310 A 0. 146 0. 170
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0. 126 0.142
B 0. 380 0.570 B 0. 015 0.022
B1 1. 524 (BSC) B1 0. 060 (BSC)
C 0. 204 0. 360 C 0. 008 0.014
D 9. 000 9. 400 D 0. 354 0.370
E 6. 200 6. 600 E 0. 244 0. 260
El 7.320 7.920 El 0. 288 0.312
e 2. 540 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0. 142
E2 8. 400 9. 000 E2 0. 331 0. 354
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|
» SOP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min (in> Max (in>
A 1.350 1. 750 A 0. 053 0. 069
Al 0. 100 0. 250 Al 0. 004 0.010
A2 1. 350 1. 550 A2 0.053 0. 061
b 0. 330 0. 510 b 0.013 0. 020
[ 0.170 0. 250 [ 0. 006 0.010
D 4. 700 5. 100 D 0. 185 0. 200
E 3. 800 4. 000 E 0. 150 0. 157
El 5. 800 6. 200 E1 0.228 0.224
e 1. 270 (BSC) e 0. 050 (BSC)
L 0. 400 1. 270 L 0.016 0. 050
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Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

®  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

®  If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

B XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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