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ORDERING INFORMATION

Part Number Package Lead Forming
Snubber

Capacitor Inside
DBC

Material
Pb−Free and

RoHS Compliant
Operating

Temperature (TA)
Packing
Method

FAM65HR51XS1 APM16ĭCAA YĭShape Yes ALN Yes ĭ40°C ~ 125°C Tube

FAM65HR51XS2 APM16ĭCAB LĭShape Yes ALN Yes ĭ40°C ~ 125°C Tube

Pin Configuration and Description

Figure 1. Pin Configuration

Table 1. PIN DESCRIPTION

Pin Number Pin Name Pin Description

1, 2 AC1 Phase 1 Leg of the HĭBridge

3 Q1 Sense Source Sense of Q1

4 Q1 Gate Gate Terminal of Q1

5, 6 B+ Positive Battery Terminal

7, 8 Bĭ Negative Battery Terminal

9 Q2 Sense Source Sense of Q2

10 Q2 Gate Gate Terminal of Q2

11 Q4 Sense Source Sense of Q4

12 Q4 Gate Gate Terminal of Q4

13 Q3 Sense Source Sense of Q3

14 Q3 Gate Gate Terminal of Q3

15, 16 AC2 Phase 2 Leg of the HĭBridge

http://www.������Ƶ.com/
/support/technical-document-feedback/?tdid=FAM65HR51XS1-D&tdt=Datasheet


FAM65HR51XS1, FAM65HR51XS2

www.onsemi.com
3

INTERNAL EQUIVALENT CIRCUIT

Figure 2. Internal Block Diagram

Table 2. ABSOLUTE MAXIMUM RATINGS (TJ = 25°C, Unless Otherwise Specified)

Symbol Parameter Max Unit

VDS (Q1~Q4) DrainĭtoĭSource Voltage 650 V

VGS (Q1~Q4) GateĭtoĭSource Voltage
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Solder presents high risk to melt at temperature beyond
210°C. Base of the leads, at the interface with the package
body, should not be exposed to more than 200°C during

mounting on the PCB or during welding to prevent the
re−melting of the solder joints.

Table 4. ELECTRICAL SPECIFICATIONS (TJ = 25°C, Unless Otherwise Specified)

Symbol Parameter Conditions Min Typ Max Unit

BVDSS DrainĭtoĭSource Breakdown Voltage ID = 1 mA, VGS = 0 V 650 ĭ ĭ V

VGS(th) Gate to Source Threshold Voltage VGS = VDS, ID = 3.3 mA 3.0 ĭ 5.0 V

RDS(ON) Q1 – Q4 MOSFET On Resistance VGS = 10 V, ID = 20 A ĭ 44 51 m�

RDS(ON) Q1 – Q4 MOSFET On Resistance VGS = 10 V, ID = 20 A, TJ = 125°C (Note 4) ĭ 79 ĭ m�

gFS Forward Transconductance VDS = 20 V, ID = 20 A (Note 4) ĭ 30 ĭ S

IGSS GateĭtoĭSource Leakage Current VGS = ±20 V, VDS = 0 V ĭ100 ĭ +100 nA

IDSS DrainĭtoĭSource Leakage Current VDS = 650 V, VGS = 0 V ĭ ĭ 10 �A

DYNAMIC CHARACTERISTICS (Note 4)

Ciss Input Capacitance VDS = 400 V
VGS = 0 V
f = 1 MHz

ĭ 4864 ĭ pF

Coss Output Capacitance ĭ 109 ĭ pF

Crss Reverse Transfer Capacitance ĭ 16 ĭ pF

Coss(eff) Effective Output Capacitance VDS = 0 to 520 V, VGS = 0 V ĭ 652 ĭ pF

Rg Gate Resistance f = 1 MHz ĭ 2 ĭ �

Qg(tot) Total Gate Charge VDS = 380 V
ID = 20 A

VGS = 0 to 10 V

ĭ 123 ĭ nC

Qgs GateĭtoĭSource Gate Charge ĭ 37.5 ĭ nC

Qgd GateĭtoĭDrain “Miller” Charge ĭ 49 ĭ nC

SWITCHING CHARACTERISTICS (Note 4)

ton Turnĭon Time VDS = 400 V
ID = 20 A

VGS = 10 V
RG = 4.7 �

ĭ 87 ĭ ns

td(on) Turnĭon Delay Time ĭ 47 ĭ ns

tr Turnĭon Rise Time ĭ 43 ĭ ns

toff Turnĭoff Time ĭ 148 ĭ ns

td(off) Turnĭoff Delay Time ĭ 118 ĭ ns

tf Turnĭoff Fall Time ĭ 29 ĭ ns

BODY DIODE CHARACTERISTICS

VSD SourceĭtoĭDrain Diode Voltage ISD = 20 A, VGS = 0 V ĭ 0.95 ĭ V

Trr Reverse Recovery Time VDS = 520 V, ID = 20 A,
dI/dt = 100 A/�s (Note 4)

ĭ 133 ĭ ns

Qrr Reverse Recovery Charge ĭ 669 ĭ nC

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
4. Defined by design, not subject to production test

Table 5. THERMAL RESISTANCE

Parameters Min Typ Max Unit

RθJC (per chip) Q1~Q4 Thermal Resistance JunctionĭtoĭCase (Note 5) ĭ 0.19 0.27 °C/W

RθJS (per chip) Q1~Q4 Thermal Resistance JunctionĭtoĭSink (Note 6) ĭ 0.75 ĭ °C/W
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PARAMETER DEFINITIONS

Reference to Table 4: Parameter of Electrical Specifications

BVDSS Q1 – Q4 MOSFET DrainĭtoĭSource Breakdown Voltage
The maximum drainĭtoĭsource voltage the MOSFET can endure without the avalanche breakdown of the bodyĭ drain
PĭN junction in off state. 
The measurement conditions are to be found in Table 4. 
The typ. Temperature behavior is described in Figure 13

VGS(th) Q1 – Q4 MOSFET Gate to Source Threshold Voltage
The gateĭtoĭsource voltage measurement is triggered by a threshold ID current given in conditions at Table 3. 
The typ. Temperature behavior can be found in Figure 12
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

Figure 10. On−Resistance vs. Gate−to−Source
Voltage

Figure 11. RDS(norm) vs. Junction Temperature
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Figure 12. Normalized Gate Threshold Voltage
vs. Temperature

Figure 13. Normalized Breakdown Voltage vs.
Temperature
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Figure 14. Eoss vs. Drain−to−Source Voltage Figure 15. Capacitance Variation
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