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BLOCK DIAGRAM

Figure 1. Functional Block Diagram
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PIN CONFIGURATION

Figure 2. Pin and Channel Configuration
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SPECIFICATIONS

TRUTH TABLE (Note 1)

VINX ENX VDDI VDDO VOX Comment

H H/NC Power Up Power Up H Normal Operation

L H/NC Power Up Power Up L Normal Operation

NC H/NC Power Up Power Up L Default low

X L Power Up Power Up Hi−Z

X H/NC Power Down Power Up L Default low; VOX return to normal operation
when VDDIDDI
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ABSOLUTE MAXIMUM RATINGS (TA = 25C unless otherwise specified)  

Symbol Parameter Value Unit

TSTG Storage Temperature −55 to +150 C

TOPR Operating Temperature −40 to +125 C

TJ Junction Temperature −40 to +150 C

TSOL Lead Solder Temperature (Refer to Reflow Temperature Profile) 260 for 10 s C

VDD Supply Voltage (VDDx) −0.5 to 6 V

V Voltage (VINx, VOx, ENx) −0.5 to 6 V

IO Average Output Current 10 mA

PD Power Dissipation 210 mW

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 Parameter Min Max Unit

TA  Ambient Operating Temperature −40 +125 C

VDD1 VDD2  Supply Voltage (Notes 3, 4) 2.5 5.5 V

VINH  High Level Input Voltage 0.7  VDDI VDDI V

VINL  Low Level Input Voltage 0 0.1  VDDI V

VUVLO+  Supply Voltage UVLO Rising Threshold 2.2 − V

VUVLO−  Supply Voltage UVLO Falling Threshold 2.0 − V

O p S u p p l y  V o l t a g e0
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ELECTRICAL CHARACTERISTICS  
Apply over all recommended conditions, TA =−40C to +125C, VDD1 = VDD2 = 2.5 V to 5.5 V, unless otherwise specified. All typical values
are measured at TA = 25C.

Symbol Parameter Conditions Min Typ Max Unit Figure

VOH  High Level Output
 Voltage

 VDD = 5 V, IOH = −4 mA 4.5 4.8 − V 11

 VDD = 3.3 V, IOH = −2 mA 2.9 3.2

 VDD = 2.5 V, IOH = −1 mA 2.1 2.4

VOL  Low Level Output
 Voltage

 VDD = 5 V, IOL = 4 mA − 0.1 0.4 V 12

 VDD = 3.3 V, IOL = 2 mA

 VDD = 2.5 V, IOL = 1 mA

VINT+  Rising Input Voltage
 Threshold

 − − 0.7  VDDI V

VINT−  Falling Input Voltage
 Threshold

 0.1  VDDI − − V

VINT(HYS)  Input Threshold Voltage
 Hysteresis

 0.1  VDDI 0.2  VDDI − V

IINH  High Level Input Current  VIH = VDDI − −
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SWITCHING CHARACTERISTICS – NCID9301  
Apply over all recommended conditions, TA =−40C to +125C unless otherwise specified. All typical values are measured at TA = 25C.

Symbol Parameter Ch Conditions Min Typ Max Unit Figure

tPHL  Propagation Delay to Logic Low
 Output (Note 8)

All  VDD = 5 V, CL = 15 pF − 115 170 ns 8, 13

 VDD = 3.3 V, CL = 15 pF

 VDD = 2.5 V, CL = 15 pF

tPLH  Propagation Delay to Logic High
 Output (Note 9)

All  VDD = 5 V, CL = 15 pF − 116 170 ns

 VDD = 3.3 V, CL = 15 pF

 VDD = 2.5 V, CL = 15 pF

PWD  Pulse Width Distortion
 | tPHL – tPLH | (Note 10)

All  VDD = 5 V, CL = 15 pF − 26 70 ns

 VDD = 3.3 V, CL = 15 pF

 VDD = 2.5 V, CL = 15 pF

tPSK(PP)  Propagation Delay Skew
 (Part to Part) (Note 11)

All  VDD = 5 V, CL = 15 pF −70䅬氀
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SWITCHING CHARACTERISTICS – NCID9311  
Apply over all recommended conditions, TA =−40C to +125C unless otherwise specified. All typical values are measured at TA = 25C.

Symbol Parameter Ch Conditions Min Typ Max Unit Figure

tPHL  Propagation Delay to Logic
 Low Output (Note 8)

A, B  VDD = 5 V, CL = 15 pF − 95 140
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TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)

Figure 9. NCID9311 Channel A/B Propagation Delay vs.
Ambient Temperature

Figure 10. NCID9311 Channel C Propagation Delay vs.
Ambient Temperature

Figure 11. High Level Output Voltage vs. Current Figure 12. Low Level Output Voltage vs. Current
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TEST CIRCUITS
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APPLICATION INFORMATION

Theory of Operation
NCID9301 and NCID9311 are 3ïchannel digital

isolators. The chip to chip galvanic isolation are provided by
a pair of offïchip capacitors. Digital circuits are used for
processing signals through the 0.5 mm thick isolation
barrier.

Pins are trimmed internally as input or output at IO
Switch. Each direction of communication between two
isolated circuits are achieved by implementing a pair of
Serializer/Deserializer and Manchester Encoder/Decoder
functional blocks as shown in Figure 17. The Serializer
circuit converts the parallel data from the IO Switch into a
serial (one bit) stream and the Manchester Encoder converts
this data stream into coded data making it more robust,
efficient and accurate for transmission. After encoding, all
inputs signals are coded as VITX and transmitted across the
isolation barrier via Transceiver.

The offïchip ceramic capacitors that serve both as the
isolation barrier and as the medium of transmission for
signal switching using OnïOff keying (OOK) technique,
illustrated in the transceiver block diagram in Figure 18

and Figure 19. At 
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Figure 20. 4−

http://www.������Ƶ.com/




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

/site/pdf/Patent-Marking.pdf
/design/resources/technical-documentation
/
/support?utm_source=techdocs&utm_medium=pdf
/support/sales

