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FODC790/D

Precision Miniature
Isolation Amplifier

FODC790, FODC79A,
FODC79B

Description
The FODC79x devices are optically-coupled, high-precision, analog

isolation amplifiers. Their input is a GaAlAs light-emitting-diode and
a high-accuracy sigma-delta A/D converter. A high-accuracy D/A
converter is situated at the differential output of these devices. They
are well suited for current sensing applications including motor drives
and inverters. In these applications the FODC79x devices will sense
an analog voltage drop across an external sensing resistor and produce
a differential output voltage that is proportional to the current sensed.
The isolation allows for a smoother control in a high noise
environment found in motor control systems.

Features
• 0.4 mV Input Offset Voltage
• 200 kHz Bandwidth
• 0.05% Nonlinearity
• 0.0012 V/V/°C Gain Drift Vs. Temperature
• 15 kV/�s Min. Common Mode Rejection (CMR) at VCM = 1000 V
• Advanced Sigma-Delta (�-�) A/D Converter Technology
• Fully Differential Circuit Topology
• Operation Temperature: −40 °C to 105 °C

Applications
• General Purpose Analog Signal Isolation
• General Purpose Current and Voltage Sensing and Monitoring
• Switched Mode Power Supply Signal Isolation
• Inverter Current Sensing
• Industrial Process Control

Safety Mechanisms
• UL/cUL Recognized 5000 VRMS for 1 Minute
• IEC/EN/DIN EN 60747-5-5 VIORM = 1414 Vpeak
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MARKING DIAGRAM

See detailed ordering and shipping information on page 8 of
this data sheet.

ORDERING INFORMATION

SOIC/LSOP−8
CASE 751FC

BLOCK DIAGRAM
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C79 = Device Number
x = Gain Rank: 0, A or B
V = DIN_EN/IEC60747−5−5 Option
(only appears on component ordered
with this option)
XX = Two Digit Year Code
YY = Two Digit Work Code
R = Assembly Package Code
S = Surface Mount Device
D = Through−Hole Device

C79x
VXXYYR

http://www.onsemi.com/


FODC790, FODC79A, FODC79B

www.onsemi.com
2

Figure 1. Pin Definitions
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PIN DESCRIPTION

Pin No. Name Description

1 VDD1 Power Supply for Signal Input (analog side)

2 VIN+ Positive Analog Input, ±200 mV recommended input range.

3 VIN− Negative Analog Input, ±200 mV recommended input range (Typically connected to GND1)

4 GND1 Ground Reference for Signal Input (analog side)

5 GND2 Ground Reference for Data Output (digital side)

6 VOUT− Negative Output

7 VOUT+ Positive Output

8 VDD2 Power Supply for Data Output (digital side)

SAFETY AND INSULATION RATINGS (This device is suitable for “safe electrical insulation” only within the safety limit data. Compliance
with the safety ratings must be ensured by means of protective circuits.)

Symbol Rating Min Typ Max Unit

Installation Classifications per DIN VDE 0110, Table 1 <150 Vrms − I to IV −

<300 Vrms − I to IV −

<450 Vrms − I to III −

Material Group (DIN VDE 0110, 1.89, Table 1) − IIIa −

Climatic Classification − 40/105/21 −

Pollution Degree per DIN VDE 0110/39 − 2 −

VIORM Maximum Working Insulation Voltage 1414 − − VPEAK

VIOTM Highest Allowable Over Voltage (60 Seconds) 8000 − − VPEAK

CTI Comparative Tracking Index (DIN IEC 112/VDE 0303 Part 1) 300 − − V

ECR External Creepage 8 − − mm

ECL External Clearance 8 − − mm

DTI Insulation Thickness 0.4 − − �m

TS Maximum Values in Failure; Case Temperature − − 175 °C

IS, INPUT Safety Input Current − − 230 mA

PS, OUTPUT Maximum Values in Failure; Output Power − − 600 mW

RIO Insulation Resistance TA = TS, VIO = 500 V 109 − − �
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INSULATION CHARACTERISTICS (Apply over all recommended conditions. All typical values are measured at TA = 25 °C.)

Symbol Rating Test Conditions Min Typ Max Unit

VISO Insulation Voltage per UL1577 RH ≤ 40−60%, t = 60 s (Note 1) 5000 − − VRMS

RISO Insulation Resistance TA = 25 °C, VIO = 500 V − 1012 − �

CISO Insulation Capacitance TA = 25 °C, f = 1 MHz − 0.5 − pF

1. Device is considered a two-terminal device: pins 1, 2, 3, and 4 are shorted and pins 5, 6, 7, and 8 are shorted. Each photocoupler is tested
by applying an insulation test voltage 6000 VRMS for one second.

ABSOLUTE MAXIMUM RATINGS (TA = 25 °C unless otherwise noted)  

Symbol Rating Value Unit

VDD1, VDD2 Supply Voltage 0 to 5.5 V

VIN+, VIN− Steady State Input Voltage Range 
2 Second Transient

−2.0 to VDD1 + 0.5
−6.0 to VDD1 + 0.5

V

VOUT+, VOUT− Output Voltage Range −0.5 to VDD2 + 0.5 V

TJ(max) Maximum Junction Temperature 125 °C

TSTG Storage Temperature Range −55 to 125 °C

TSLD Lead Temperature Soldering 260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

RECOMMENDED OPERATING RANGES  

Symbol Rating Min Max Unit

TA Ambient Operating Temperature −40 105 °C

VDD1 VDD1 Supply Voltage 4.5 5.5 V

VDD2 VDD2 Supply Voltage 3.0 5.5 V

VIN+, VIN− Input Voltage (Accurate and Linear) −200 200 mV

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

DC ELECTRICAL CHARACTERISTICS (Typical values at VIN+ = VIN− = 0 V, VDD1 = 5 V, VDD2 = 3.3 V, TA = 25 °C unless otherwise
noted. Minimum and maximum specifications are at recommended operating conditions.)

Symbol Parameter Test Conditions Min Typ Max Unit

VOS Input Offset Voltage TA = 25 °C −1 0.4 2 mV

�VOS/�TA Magnitude of Input Offset Change vs. Temperature TA = −40 °C to 105 °C − −0.8 4.1 �V/°C

G0 Gain (FODC790 ±3%) TA = 25 °C 7.95 8.2 8.44 V/V

G1 Gain (FODC79A ±1%) TA = 25 °C 8.12 8.2 8.28 V/V

G2 Gain (FODC79B ±0.5%) TA = 25 °C 8.16 8.2 8.24 V/V

�G/�TA Magnitude of Gain Change vs. Temperature TA = −40 °C to 105 °C − −1.2 − nV/°C

NL200 Nonlinearity over ±200 mV Input Voltage VIN+ = −200 mV to +200 mV,
TA = 25 °C

− 0.05 0.13 %

�NL200/�TA Magnitude of NL200 Change vs. Temperature TA = −40 °C to 105 °C − 0.0001 − %/°C

NL100 Nonlinearity over ±100 mV VIN+ = −100 mV to +100 mV − 0.03 0.06 %
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AC ELECTRICAL CHARACTERISTICS (Typical values at VIN+ = VIN− = 0 V, VDD1 = 5 V, VDD2 = 3.3 V, TA = 25 °C unless otherwise
noted. Minimum and maximum specifications are at recommended operating conditions.)

Symbol Parameter Test Conditions Min Typ Max Unit

SNR Signal-to-Noise Ratio VIN+ = 300 mVpk-pk, 10 kHz sine wave − 59 − dB

SNDR Signal-to-Noise and Distortion Ratio VIN+ = 300 mVpk-pk, 10 kHz sine wave − 58 − dB

BW VOUT Bandwidth (−3 dB) VIN+ = 300 mVpk-pk, sine wave 140 200 − kHz

tpd10 VIN to VOUT Signal Delay (50% to 10%) VIN+ = 0 mV to 200 mV step. 
Measured at output of OPA132

− 1.4 2.3 �s

tpd50 VIN to VOUT Signal Delay (50% to 50%) − 2.0 2.6 �s

tpd90 VIN to VOUT Signal Delay (50% to 90%) − 3.1 3.3 �s

tR/F VOUT Rise/Fall Time (10% to 90%) − 2.0 − �s

CMTI Common Mode Transient Immunity TA = 25 °C, VCM = 1000 V 15 − − kV/�s

PSR Power Supply Rejection 1 Vpp 1 kHz sine wave ripples on
VDD1, differential output

− −75 − dB

INPUT/OUTPUT CHARACTERISTICS (Typical values at VIN+ = VIN− = 0 V, VDD1 = 5 V, VDD2 = 3.3 V, TA = 25 °C unless otherwise noted.
Minimum and maximum specifications are at recommended operating conditions.)

Symbol Parameter Test Conditions Min Typ Max Unit

FSR Full Scale Differential Voltage Input Range VIN = VIN+ − VIN− − ±300 − mV

IIN+ Input Current VIN+ = VIN− = 0 V −1 −0.1 − �A

�IIN+/�TA Magnitude of IIN+ Change vs. Temperature − −0.23 − nA/°C

IDD1 Input Supply Current VIN+ = +400 mV − 9.1 18.5 mA

RIN Input Impedance VIN+ or VIN−, Single-Ended − 25 − k�

CIN Input Capacitance − 30 − pF

VOCM Output Common Mode Voltage VOUT+ or VOUT− − 1.23 − V

OVR Output Voltage Range VOUT+ or VOUT− − 0 to 2.5 − V

|IOSC| Output Short-Circuit Current VOUT+ or VOUT−, Shorted to GND2
or VDD2

− 12 − mA

IDD2 Output Supply Current VDD2 = 5 V − 4.6 12 mA

VDD2 = 3.3 V − 3.2 11 mA

ROUT Output Impedance VOUT+ or VOUT− − 52 − �

CMRRIN Input DC Common Mode Rejection Ratio − 75 − dB
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Figure 2. Input Voltage Test Circuit

Figure 3. Gain and Nonlinearity Test Circuit
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Figure 4. Propagation Delay Test Circuit

Figure 5. CMTI Test Circuit
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APPLICATION INFORMATION

Figure 6. Application Schematic: Motor Drive
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ORDERING INFORMATION

Part Number
CTR Gain

Rank*
Isolation

Rating (kV) Comment Package Type Shipping†

FODC790R2 0 5 Pin 1 location at upper left of tape LSOP8
(Pb-Free)

TBD

FODC790R2V 0 5 VDE approved option LSOP8
(Pb-Free)

TBD

FODC79AR2 A 5 Pin 1 location at upper left of tape LSOP8
(Pb-Free)

TBD

FODC79AR2V A 5 VDE approved option LSOP8
(Pb-Free)

TBD

FODC79BR2 B 5 Pin 1 location at upper left of tape LSOP8
(Pb-Free)

TBD

FODC79BR2V B 5 VDE approved option LSOP8
(Pb-Free)

TBD

* Please refer to the DC ELECTRICAL CHARACTERISTICS table.
† For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.

REVISION HISTORY  

Revision Description of Changes Date

0 Initial datasheet release. 4/27/2026
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PACKAGE DIMENSIONS

SOIC/LSOP-8 5.84x6.80x3.18, 1.27P
CASE 751FC

ISSUE O
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onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as−is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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