
Your Feedback is Important to Us!
 

Please take a moment to participate in our short survey.
At onsemi, we are dedicated to delivering technical content that best

meets your needs.
 

Help Us Improve – Take the Survey 

This survey is intended to collect your feedback, capture any issues you may
encounter, and to provide improvements you would like to suggest.

We look forward to your feedback. 

To learn more about onsemi, please visit our website at 
www.onsemi.com

Thank you for your interest in onsemi products.

Your technical document begins on the following pages.

onsemi and       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 
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 
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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
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Figure 1. Pin-out NCP1096 in 16-pin TSSOP EP (Top View)
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NCP1096

PIN DESCRIPTION

Signal Name Pin No. Type Description

VPP 1 Power Positive input power.
Connect to the positive terminal of the rectifier bridge

CLA 2 Output Connect a class signature programming resistor to VPN. 
See classification section for recommended values

CLB 3 Output

AUX 4 Input Auxiliary supply detection input. Referenced to VPN

COSC 5 Analog Connect a 1 nF capacitor between COSC and VPN. 
This pin is pulled to VPP during the detection phase

ACS 6 Input Autoclass enable/disable input.
Pull to VPN to disable Autoclass; leave floating to enable Autoclass

DET 7 Output Connect a 26.1 k� detection resistor between DET and COSC.
This pin is pulled to VPN during the detection phase

VPN 8 Power,
Ground

Negative input power. 
Connect to the negative terminal of the rectifier bridge

TST1 9 Input Positive side of the internal sense resistor (and the source of the internal
pass transistor). Leave floating

TST2 10 Output Gate of the internal pass transistor. Leave floating

GBR 11 Output,
Open Drain

Control output to disable the active rectifier bridge. 
This pin is referenced to VPN

RTN 12 Power Return connection of the PGO, NCM, NCL and LCF outputs. 
Connect to the DC/DC controller power return.

EP Power Exposed pad (thermal contact). Drain of the internal pass transistor.
Connect to the DC/DC controller power return plane.

LCF 13 Output,
Open Drain

Long Classification Finger Indicator. This pin is referenced to RTN.
Connect with a pull-up resistor to the logic supply

PGO 14 Output,
Open Drain

Power Good Indicator. This pin is left floating when the power good signal is
active. Referenced to RTN. Must be used to enable/disable the main DC/DC
converter adjacent to NCP1096.

NCM 15 Output,
Open Drain

Class result MSB output. This pin is referenced to RTN.
Connect with a pull-up resistor to the logic supply

NCL 16 Output,
Open Drain

Class result LSB output. This pin is referenced to RTN.
Connect with a pull-up resistor to the logic supply
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Figure 2. NCP1096 Block Diagram
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ELECTRICAL CHARACTERISTICS (continued)
(All parameters are guaranteed for the recommended operating conditions unless otherwise noted)

Symbol ConditionUnitMaxTypMinParameter

RESET CHARACTERISTICS

Vrst
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APPLICATION INFORMATION
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NCM and NCL Indicators
The state of the NCM and NCL outputs provides

information 
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Table 4. MPS CURRENT

Assigned Class IPort_MPS,Min

≤ 4 10 mA

≥ 5 16 mA

An important remark is that the PD load current will be
low-pass filtered by its port capacitance and the actual
resistance of the cable. This should be taken into account
when generating current pulses for MPS.

The PD needs to maintain the MPS as soon as its port
voltage rises above the UVLO_H threshold. Depending on
the amount of port capacitance and the type of PSE it is
connected to, the time duration of the inrush current control
state might or might not be enough (TMPS_PD,Min) to count
as the first valid current pulse. In combination with 3bt PSEs
this will usually not be a problem as it typically takes 7 ms
to charge just a 14.4 �F cap to 50 V. In combination with
3af/at PSEs the situation is different as it typically takes
75 ms to charge a 176 �F cap to 44 V.

Autoclass
802.3bt foresees an optional extension of classification

known as Autoclass. This allows a 3bt certified PSE to better
allocate its power among different PDs.

When the ACS pin is connected to VPN, Autoclass is
disabled.

When the ACS pin is left floating, Autoclass is enabled
and NCP1096 will request an Autoclass measurement to
a 3bt type of PSE during classification. If Autoclass is
enabled and the LCF output is low, the system must go to the
maximum power state according to its assigned Class no
later than 1.35 s 
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Figure 7. Complete Start-up Diagram of a Class 8 PD with Autoclass
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PoE System Overview
The overall PoE standard distinguishes between four

Types of PSEs and four Types of PDs.
• Type 1 PSEs and PDs behave according to 802.3af/at

• Type 2 PSEs and PDs behave according to 802.3at

• Type 3 and 4 PSEs and PDs behave according to 802.3bt

Table 5 gives an overview of the system parameters that
are allowed and required for operation at a certain power
level (assigned Class).

An important parameter is the cable DC resistance
(determined by cable type and length).

In general Cat 5 cabling is required when using a Type 3
or Type 4 PD or PSE in the system or when both PSE and PD
are of Type 2.

Operation over 4-pair is reserved for Type 3 and 4 PSEs.

Table 5. SYSTEM PARAMETERS OVERVIEW

Assigned
Class PSE Type

Minimum
Cabling

Type
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