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FNA51560T1/T3
Motion SPM® 55 Series

Features
« UL Certified No. E209204 (UL1557)

e 600V - 15 A 3-Phase IGBT Inverter Including Control
IC for Gate Drive and Protections

¢ Low-Loss, Short-Circuit Rated IGBTs
« Separate Open-Emitter Pins from Low-Side IGBTs for

April 2017

FNA51560T1/T3 is a Motion SPM 55 module providing a
fully-featured, high-performance inverter output stage for
AC Induction, BLDC, and PMSM motors. These modules
integrate optimized gate drive of the built-in IGBTs to

Three-Phase Current Sensing

* Related Resources

minimize EMI and losses, while also providing multiple
on-module protection features including under-voltage
lockouts, inter-lock function, over-current shutdown,
thermal monitoring of drive IC, and fault reporting. The
built-in, high-speed HVIC requires only a single supply
voltage and translates the incoming logic-level gate
inputs to the high-voltage, high-current drive signals
required to properly drive the module's robust short-
circuit-rated IGBTs. Separate negative IGBT terminals
are available for each phase to support the widest
variety of control algorithms.

Figure 1. Package Overview

Package Marking and Ordering Information

Device Device Marking Package Packing Type Quantity
FNA51560T1 FNA51560T1 SPMFA-B20 RAIL 13
FNA51560T3 FNA51560T3 SPMFA-A20 RAIL 13
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Integrated Power Functions
¢ 600V - 15 A IGBT inverter for three phase DC / AC power conversion (Please refer to Figure 3)

Integrated Drive, Protection and System Control Functions

« For inverter high-side IGBTSs: gate drive circuit, high-voltage isolated high-speed level shifting
control circuit Under-Voltage Lock-Out (UVLO) protection

« For inverter low-side IGBTSs: gate drive circuit, Short-Circuit Protection (SCP)
control supply circuit Under-Voltage Lock-Out (UVLO) protection

< Fault signaling: corresponding to UVLO (low-side supply) and SC faults

« Input interface: High-active interface, works with 3.3 / 5 V logic, Schmitt trigger input

Pin Configuration
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Figure 2. Top View
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Pin Descriptions

Pin Number | Pin Name Pin Description
1 P Positive DC-Link Input
2 U, Vg(U) Output for U Phase
3 V, Vg(V) Output for V Phase
4 W, Vg(W) Output for W Phase
5 Ny Negative DC-Link Input for U Phase
6 Ny Negative DC-Link Input for V Phase
7 Ny Negative DC-Link Input for W Phase
8 INwLy Signal Input for Low-Side U Phase
9 IN(UH) Signal Input for High- ide U Phase
10 N1y Signal Input for Low-Side V Phase
11 IN(vH) Signal Input for High-Side V Phase
12 INow) Signal Input for Low-Side W Phase
13 INwH) Signal Input for High-Side W Phase
14 Vpp Common Bias Voltage for IC and IGBTs Driving
15 COM Common Supply Ground
16 Csc Capacitor (Low-Pass Filter) for Short-circuit Current Detection Input
17 Ve Fault Output, Shut-Down Input, Temperature Output of Drive IC
18 VBw) High-Side Bias Voltage for W-Phase IGBT Driving
19 VB(v) High-Side Bias Voltage for V-Phase IGBT Driving
20 Ve) High-Side Bias Voltage for U-Phase IGBT Driving
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Internal Equivalent Circuit and Input/Output Pins
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Figure 3. Internal Block Diagram

Note:

1. Inverter high-side is composed of three IGBTSs, freewheeling diodes, and one control IC for each IGBT.

2. Inverter low-side is composed of three IGBTSs, freewheeling diodes, and one control IC for each IGBT. It has gate drive and protection functions.
3. Single drive IC has gate driver for six IGBTs and protection functions.

4. Inverter power side is composed of four inverter DC-link input terminals and three inverter output terminals.

©2014 Semiconductor 4
FNA51560T1/T3 Rev. 1.1

www.fairchildsemi.com
www.onsemi.com

SalleS GG ®INAS UONON €1/T109STSVNL















Mechanical Characteristics and Ratings

11. Do not make over torque when mounting screws. Much mounting torque may cause package cracks, as well as bolts and Al heat-sink destruction.

12. Avoid one side tightening stress. Figure 10 shows the recommended torque order for mounting screws. Uneven mounting can cause the ceramic substrate of the Motion SPM
55 product to be damaged. The Pre-screwing torque is set to 20 ~ 30 % of maximum torque rating.

Parameter Conditions Min. Typ. | Max. Unit
Device Flatness See Figure 7 -50 - 100 um
Mounting Torque Mounting Screw: - M3 Recommended 0.7 N e m 0.6 0.7 0.8 Nem

Note Figure 8 Recommended 7.1 kg * cm 5.9 6.9 7.9 kg e cm
Weight - 6.0 - g
Figure 7. Flatness Measurement Position
Figure 8. Mounting Screws Torque Order
Note:
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Time Charts of Protective Function
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1 IGBT OFF in spite of control input condition, but there is no fault output signal.
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Input Signal

Control
Supply Voltage

Output Current

Fault Output Signal

Control supply voltage rises: After the voltage rises UVppR, the circuits start to operate when next input is applied.
Normal operation: IGBT ON and carrying current.

Under voltage detection (UVppp).

IGBT OFF in spite of control input condition.

Fault output operation starts.

Under voltage reset (UVppR)-

Normal operation: IGBT ON and carrying current.

Figure 9. Under-Voltage Protection (Low-Side)

Control supply voltage rises: After the voltage reaches UVggR, the circuits start to operate when next input is applied.
Normal operation: IGBT ON and carrying current.
Under voltage detection (UVggp).

Under voltage reset (UVgsR)
Normal operation: IGBT ON and carrying current

Figure 10. Under-Voltage Protection (High-Side)
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Detailed Package Outline Drawings (FNA51560T1, Short Lead)
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Detailed Package Outline Drawings (FNA51560T3, Long Lead)
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ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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 ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor 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. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor 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
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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 ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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