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Mechanical Characteristics and Ratings

Figure 9. Flatness Measurement Position

Figure 10. Mounting Screws Torque Order
Note:
12. Do not make over torque when mounting screws. Much mounting torque may cause ceramic cracks, as well as bolts and Al heat-sink destruction.

13. Avoid one-sided tightening stress. Figure 10 shows the recommended torque order for mounting screws. Uneven mounting can cause the ceramic substrate of package 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 9 0 - + 120 mm

Mounting Torque Mounting Screw: M3

See Figure 10

Recommended 0.7 N • m 0.6 0.7 0.8 N • m

Recommended 7.1 kg • cm 6.2 7.1 8.1 kg • cm

Weight - 11.00 - g

1

2
Pre - Screwing : 1→2

Final Screwing : 2→1

1

2
Pre - Screwing : 1→2

Final Screwing : 2→1
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Time Charts of Protective Function

Figure 11. Under-Voltage Protection (Low-Side)
a1 : Control supply voltage rises: After the voltage rises UVDDR, the circuits start to operate when next input is applied.
a2 : Normal operation: IGBT ON and carrying current.

a3 : Under voltage detection (UVDDD).
a4 : IGBT OFF in spite of control input condition.
a5 : Fault output operation starts with a fixed pulse width.
a6 : Under voltage reset (UVDDR).
a7 : Normal operation: IGBT ON and carrying current by triggering next signal from LOW to HIGH.

Figure 12. Under-Voltage Protection (High-Side)
b1 : Control supply voltage rises: After the voltage reaches UVBSR, the circuits start to operate when next input is applied.
b2 : Normal operation: IGBT ON and carrying current.

b3 : Under voltage detection (UVBSD).
b4 : IGBT OFF in spite of control input condition, but there is no fault output signal.
b5 : Under voltage reset (UVBSR).
b6 : Normal operation: IGBT ON and carrying current by triggering next signal from LOW to HIGH.
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Figure 13. Short-Circuit Protection (Low-Side Operation Only)
(with the external sense resistance and RC filter connection)
c1 : Normal operation: IGBT ON and carrying current.
c2 : Short circuit current detection (SC trigger).
c3 : All low-side IGBT’s gate are hard interrupted.

c4 : All low-side IGBTs turn OFF.
c5 : Fault output operation starts with a fixed pulse width.
c6 : Input HIGH: IGBT ON state, but during the active period of fault output the IGBT doesn’t turn ON.
c7 : Fault output operation finishes, but IGBT doesn’t turn on until triggering next signal from LOW to HIGH.
c8 : Normal operation: IGBT ON and carrying current.

Input/Output Interface Circuit

Figure 14. Recommended MCU I/O Interface Circuit
Note:
14. RC coupling at each input might change depending on the PWM control scheme used in the application and the wiring impedance of the application’s printed circuit board.

The input signal section of the Motion SPM 45 product integrates 5 kW(typ.) pull-down resistor. Therefore, when using an external filtering resistor, please pay attention to the
signal voltage drop at input terminal. 
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Figure 15. Typical Application Circuit
Note:
15. To avoid malfunction, the wiring of each input should be as short as possible (less than 2 - 3 cm).
16. VFO output 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 IFO up to 1 mA. 

17. CSP15 of around seven times larger than bootstrap capacitor CBS is recommended.

18. Input signal is active-HIGH type. There is a 5 kW resistor inside the IC to pull down each input signal line to GND. RC coupling circuits is recommanded  for the prevention of
input signal oscillation. RSCPS time constant should be selected in the range 50 ~ 150 ns (recommended RS = 100 Ω , CPS = 1 nF).

19. To prevent errors of the protection function, the wiring around RF and CSC should be as short as possible.

20. In the short-circuit protection circuit, please select the RFCSC time constant in the range 1.5 ~ 2 ms. Do enough evaluaiton on the real system because short-circuit protection
     time may vary wiring pattern layout and value of the RFCSC time constant.

21. The connection between control GND line and power GND line which includes the NU, NV, NW must be connected to only one point. Please do not connect the control GND
to the power GND by the broad pattern. Also, the wiring distance between control GND and power GND should be as short as possible.

22. Each capacitor should be mounted as close to the pins of the Motion SPM 45 product as possible.
23. To prevent surge destruction, the wiring between the smoothing capacitor and the P & GND pins should be as short  as possible. The use of a high-frequency non-inductive

capacitor of around 0.1 ~ 0.22 mF between the P and GND pins is recommended. 

24. Relays are used in almost every systems of electrical equipment in home appliances. In these cases, there  should be sufficient distance between the MCU and the relays.

25. The zener diode or transient voltage suppressor should be adopted for the protection of ICs from the surge destruction between each pair of control supply terminals       
      (recommanded zener diode is 22 V / 1 W, which has the lower zener impedance characteristic than about 15 Ω ).

26. Please choose the electrolytic capacitor with good temperature characteristic in CBS. Also, choose 0.1 ~ 0.2 mF R-category ceramic capacitors with good temperature and
frequency characteristics in CBSC.
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Detailed Package Outline Drawings (FNA41560T2)

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner 
without notice. Please note the revision and/or data on the drawing and contact a FairchildSemiconductor representative to verify or 
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide therm and conditions, 
specifically the the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

http://www.fairchildsemi.com/dwg/MO/MOD26AA.pdf
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