Is Now Part of

To learn more about ON Semiconductor, please visit our website at
WWW.0onsemi.com

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(1), the underscore () in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_guestions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. 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

or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out


http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

.

FNF51060TD1
Motion SPM® 55 Series

Features

UL Certified No. E209204 (UL1557)

600 V - 10 A 3-Phase IGBT Inverter Including Control
IC for Gate Drive and Protections

Low-Loss, Short-Circuit Rated IGBTs
Built-In Bootstrap Diodes in HVIC

Separate Open-Emitter Pins from Low-Side IGBTs for
Three-Phase Current Sensing

Active-HIGH interface, works with 3.3 / 5 V Logic,
Schmitt-trigger Input

HVIC for Gate Driving, Under-Voltage and Short-Cir-
cuit Current Protection

Fault Output for Under-Voltage and Short-Circuit Cur-
rent Protection
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Integrated Power Functions
¢ 600V -10 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 IGBTs: 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

< Built in Bootstrap circuitry in HVIC

Pin Configuration

Figure 2. Top View
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Pin Descriptions

Pin Number Pin Name
1 P
U, Vs(U)
V, Vs(V)
W, V(W)
Ny
Ny

~N o o b~ WN

Nw

Pin Description
Positive DC-Link Input
Output for U Phase
Output for V Phase
Output for W Phase
Negative DC-Link Input for U Phase
Negative DC-Link Input for V Phase
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FNF51060TD1 Motion SPM® 55 Series
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Mechanical Characteristics and Ratings

Parameter Conditions Min. Typ. | Max. Unit
Device Flatness See Figure 8 -50 - 100 m
Mounting Torque Mounting Screw: - M3 Recommended 0.7 N e m 0.6 0.7 0.8 Nem

Note Figure 9 Recommended 7.1 kg * cm 5.9 6.9 7.9 kg e cm
Weight - 6.0 - g
(+)
g iU a Iy SRl RU R SURIEUR]
Figure 8. Flatness Measurement Position
Figure 9. Mounting Screws Torque Order
Note:

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

13. 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.
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Time Charts of Protective Function

Input Signal

Control
Supply Voltage

Output Current

Fault Output Signal

al : Control supply voltage rises: After the voltage rises UVppRg, the circuits start to operate when next input is applied.
a2 : Normal operation: IGBT ON and carrying current.

a3 : Under voltage detection (UVppp)-

a4 : IGBT OFF in spite of control input condition.

ab : Fault output operation starts.

a6 : Under voltage reset (UVppR).

a7 : Normal operation: IGBT ON and carrying current.

Figure 10. Under-Voltage Protection (Low-Side)

b1 : Control supply voltage rises: After the voltage reaches UVggg, the circuits start to operate when next input is applied.
b2 : Normal operation: IGBT ON and carrying current.
b3 : Under voltage detection (UVggp).
b4 : IGBT OFF in spite of control input condition, but there is no fault output signal.
b5 : Under voltage reset (UVggR)
b6 : Normal operation: IGBT ON and carrying current
Figure 11. Under-Voltage Protection (High-Side)

(with the external shunt resistance and CR connection)
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d4

dl:
d2:
d3:

Hin

I }
© | |
o || ] i
al

High Side First - Input - First - Output Mode

Low Side Noise Mode : No Lo
High Side Noise Mode : No Ho

L
]
—
I

: Low Side First - Input - First - Output Mode
d5:

In - Phase Mode : No Ho
Figure 12. Inter-Lock Function

HIN : High-side Input Signal
LIN :
HO:
LO:
CSC : Short-circuit Current Detection Input
VF : Fault Out Function

Low-side Input Signal
High-Side Output Signal
Low-Side Output Signal

Figure 13. Fault-Out Function By Over Current Protection
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FNF51060TD1 Motion SPM® 55 Series
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Note:
1) To avoid malfunction, the wiring of each input should be as short as possible. (less than 2 ~ 3 cm)

2) By virtue of integrating an application specific type of HVIC inside the SPM® 55 product, direct coupling to MCU terminals without any opto-coupler or transformer isolation is

possible.
3) Vg is open-drain type. This signal line should be pulled up to the positive side of the MCU or control power supply with a resistor that makes |
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Detailed Package Outline Drawings (FNF51060TD1, Short Lead)
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