JSMSEMI

JSMO7S65HQ

KREGES B Integrated Power Module for Small Appliance Motor Drive Applications

General Description

JSMO07S65HQ is a highly integrated and
highly reliable half-bridge brushless DC motor
drive circuit, primarily

used for driving low-power motors such as
fans. It incorporates Silicon Carbide power
MOSFETs and half-bridge high-voltage gate
drive circuits.

The JSM07S65HQ integrates an
undervoltage protection function internally,
providing excellent protection and fail-safe
operation.

JSMO07S65HQ features a design that is highly
insulated, easily thermally conductive, and low in
electromagnetic interference. It offers a very
compact package, making it highly convenient to
use, especially suitable for applications built into
motors and situations requiring compact
installation.JSM07S65HQ is packaged in ESOP13,

can operate within the temperature range of -40 to
150°C.

Features

* 650 V Rpg(on) = 0.5¢(Typ) Silicon Carbide MOSFET
Inverter with Gate Drivers and Protection

+ Built-In Bootstrap Diodes Simplify PCB Layout

* High-Side Under-Voltage Protection
-Trigger level : 8.2V
-Reset level : 8.9V

» High-level effective, supported 3.3V, 5V and 15V input
» Optimized for Low Electromagnetic Interference

+ HVIC Temperature-Sensing Built-In for Temperature
Monitoring

» HVIC for Gate Driving and Under-Voltage Protection

Ordering Information
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* Isolation Rating: 1500 Vs / min.

» Moisture Sensitive Level (MSL) 3
* RoHS Compliant

Applications

BLDC Motor control
Indoor/outdoor air conditioning
Refrigerator compressor
Exhaust fan

Fan

Air purifier

Dishwasher water pump

Order number Package Marking | OPeration Temperature| MSL | ghip Quantity | Green
Range Grade
JSMO7S65HQ DFN5060-26L| JSMQ07S65HQ -40 to 150°C 3 T&R,5000 Rohs
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JSMSEMI

ARE M E S Integrated Power Module for Small Appliance Motor Drive Applications
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Figure 1. Pin Configuration and Internal Block Diagram (Bottom View)
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Pin Number | Pin Name Pin Description
1-7 P Positive DC-Link Input
8 NC No Connection
VB Bias Voltage for High-Side MOSFET Driving

10 Vs Output for Bias Voltage Ground for High-Side MOSFET Driving
11 NC No Connection
12 GND IC Common Supply Ground
13 Vee Bias Voltage for Low Side MOSFET Driving
14 HIN Signal Input for High-Side
15 LIN Signal Input for Low-Side
16 GND IC Common Supply Ground
17 VTs Output for HVIC Temperature Sensing

18-19 N Negative DC-Link Input
20 NC No Connection

21-24 Vs Output for Bias Voltage Ground for High-Side MOSFET Driving
25 NC No Connection
26 P Positive DC-Link Input
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JSMSEMI JSMO7S65HQ

ARE M E S Integrated Power Module for Small Appliance Motor Drive Applications

Absolute Maximum Ratings

Exceeding the limit maximum rating may cause permanent damage to the device. All voltage parameters are rated with

reference to COM and an ambient temperature of 25°C.

Inverter Part (each MOSFET unless otherwise specified.)

Symbol Parameter Conditions Ratings Unit
Vbss Drain-Source Voltage of Each MOSFET |[Tc = 25°C 650 \Y%
_ Tc=25°C 7.0 A
I Each MOSFET Current, Continuous
Tc=75°C 5.0 A
Tc = 25°C, less than 100us 30 A
lom Each MOSFET Pulse Current, Peak
Tc=75°C 21 A
Iprms Each MOSFET Current, Rms Tc = 25°C, Fpywm <20KHz 2.8 Arms
Po Maximum Power Dissipation Tc = 25°C , For Each MOSFET 75 W
Control Part (each HVIC unless otherwise specified.)
Symbol Parameter Conditions Ratings Unit
Vee Control Supply Voltage Applied between Vcc and COM 20 V
Vas High-side Bias Voltage Applied between VB and VS 20 V
Vin Input Signal Voltage Applied between Vinand COM -0.3~Vcet+0.3 \%
Bootstrap Diode Part (each bootstrap diode unless otherwise specified.)
Symbol Description Conditions Rating Unit
Vrrvs  [Maximum Repetitive Reverse Voltage Tc =25°C 650 Vv
IFs Forward Current Tc = 25°C 0.25 A
IFPB Forward Peak Current, Peak Tc = 25°C, Less than 1mS 0.5 A
Total System
Symbol Parameter Conditions Ratings Unit
Tj Operating Junction Temperature -40~150 °C
TSTG Storage Temperature Tc = 25°C -40~150 °C
VISO [solation Voltage GOHz, Sinusoidal, AC 1 min, between 1500 Vrms
pins and heat-sink plate

NOTE1: To insure safe operation of the IPM, the average junction temperature should be limited to TJ < 150°C (@Tc < 100°C).

Thermal Resistance

Symbol Parameter Conditions Ratings Unit
IThermal resistance, junction to mounting o
Rth(J-B) ad, each MOSFET For Each MOSFET 1.0 C/W
IThermal resistance, junction to ambient, o
Rth(J-A) bach MOSEET For Each MOSFET 40 C/W
V1.0 Www.jsmsemi.com 3/9
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Recommended Operating Condition

Symbol Parameter Conditions Min. Typ. Max. | Unit
VPN Supply Voltage Applied between P and N - 300 400 \"
Vce Control Supply Voltage Applied between VCC and COM 13.5 - 16.5 \%
Vs High-Side Bias Voltage Applied between VB and VS 13.5 - 16.5 Vv
VIN(©ON) Input ON Threshold Voltage ) 3.0 A Veo \V;

Applied between VIN and COM
VIN(OFF) Input OFF Threshold Voltage 0 - 0.6 V
Blanking Time for _ v - ) R
tdead Preventing Arm-Shor Vec =Ves=13.5~16.5V, Tj <150°C 1.0 - - us
Frwm PWM Switching Frequency Tj <150°C - - 20 kHz
Electrical Characteristics (1, =25°C, v = Vgg = 15 V unless otherwise specified.)
Inverter Part (each MOSFET unless otherwise specified.)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Drain - Source _ _
BVbss Breakdown Voltage Vin=0V, Io=250uA (NOTE 2> 650 - - vV
Zero Gate Voltage Drain _ _
lpss Current Vin=0V, Vps =650 V - - 1.0 pA
Drain - Source Diode _ _ _ _
Vsp Forward Voltage Vee =Ves =15V, Vin=0V, Io=-1A - - 1.2 V
Drain-Source Turn-On _ \\ _ -

Rbs(on) Resistance Vee=Ves=15V, Vin=5V, Ib=1A - 0.5 - ohm
ton - 850 - ns
torF Ven =300V, Vec = Ves =15V, Io= 0.5 A - 450 - ns

ter Switching Times Vin = 0/5 V, Inductive Load L =3 mH - 150 - ns
Eon (NOTE 3) _ 40 _ uJ
Eorr - 10 - pd
Reverse Bias Safe Ven=400V,Vcc=Ves=15V, Ib = lor, Vbs = BVbss, T
Resoa Operating Area = 150°C Full Square

NOTE 2: BVoss is the absolute maximum voltage rating between drain and source terminal of each FRFET inside IPM. VPN should

be sufficiently less than this value considering the effect of the stray inductance so that VDS should not exceed BVpss in any case.

NOTE 3: ton and torr include the propagation delay time of the internal drive IC. Listed values are measured at the laboratory test

condition, and they can be different according to the field applications due to the effect of different printed circuit boards and wirings.

Please see Fig 2 for the switching time definition.

Control Part (each HVIC unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Quiescent VCC Supply | Vcc =15V )
lacc Current Vin = 5V Applied between VCC and COM - 300 500 MA
Quiescent VBS Supply | Voe = 15V i
las Current Vin = 5V Applied between VB -VS - 50 200 HA
UVceo Low-Side Under-Voltage | VCC Under-Voltage Protection Detection Level - 7.7 - \%
UVcer Protection VCC Under-Voltage Protection Reset Level - 8.7 - %
UVesp High-Side Under-Voltage | VBS Under-Voltage Protection Detection Level - 7.7 - \%
UVasr Protection VBS Under-Voltage Protection Reset Level - 8.7 - Y
ViH ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM 25 - - \%
ViL OFF Threshold Voltage Logic Low Level, Applied between VIN and COM - - 0.8 \%
DT Dead Time Tc=25°C VCC=15V 400 550 700 ns
V1.0 Www.jsmsemi.com 4/9
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Function Description
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Figure 2. Switching Time Definitions
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Figure 3. Under voltage Protection (Low-side)
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Figure 4. Under voltage Protection (High-side)
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KREGES B Integrated Power Module for Small Appliance Motor Drive Applications
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Figure 5. Temperature Profile of Vs (Typical)
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Figure 6. Typical Application Connection JSM07S65HQ

HIN LIN OQutput Note
0 0 High Resistance Both MOSFET Off
0 1 0 Low side MOSFET On
1 0 VDC High side MOSFET On
1 1 Forbidden Both MOSFET Off
open open High Resistance Both MOSFET Off
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SMSEMI JSMB1080K

RERESH 100V Half-Bridge Gate Driver With Programmable Dead-Time
Layout

Layout Guidelines
In the process of circuit board layout, the following points should be noted:
1. Due to the high-speed switching characteristics of SiC, in order to avoid dv/dt coupling interference, it is

recommended that the PCBA reserve a VS-GND capacitor to absorb voltage spikes to compensate for insufficient
EMC margin and improve the system's anti-interference capability.

2. RC-coupling at each input of JSMSEMI IPM and MCU are useful to prevent improper input signal caused by
surge-noise.

3. Ground-wires and output terminals, should be thick and short in order to avoid surge-voltage and malfunction
of HVIC.

4. All the filter capacitors should be connected close to JSMSEMI IPM, and they should have good characteristics
for rejecting highfrequency ripple current.

5. For JSSMSEMI IPMs, proper moisture protection is essential. It is recommended to apply conformal coating or
external insulating adhesive.

6. Itis recommended to monitor the VTS pin temperature signal of the JSMSEMI IPM and add over-temperature
protection or reduce power consumption. The maximum protection temperature is 120C (VOT=2.5V).

7. Ensure adequate heat dissipation. For JSMSEMI IPMs, consider adding insulating pads or ceramic plates and
attaching them to the heatsink.
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Package Information

PQFN5060-26L
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ize MIN(mm) TYP(mm) MAX(mm) ize MIN(mm) TYP(mm) MAX(mm)
Symbo Symbo
A 0.950 1.100 1.250 E3 1.325 1.475 1625
b 0.150 0.250 0.380 E4 1.325 1475 1625
c 0.154 0.254 0.354 E5 0.850 1.000 1.150
D 5.958 6.108 6.258 E6 0.300 0.450 0.600
D1 6.250 6.400 6.550 e 0.650 0.750 0.850
D2 1.935 2.085 2.325 i / / 0.200
D3 1.400 1.550 1.700 k 1.000 / /
D4 2.575 2.725 2.875 L 0.050 0.200 0.350
E 4.958 5.108 5258 L1 0.450 0.600 0.750
E1 5.250 5.400 5.550 9 9 12° 15°
E2 1.515 1.665 1.815 ) 1.000 1.200 1.400
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Revision History

Rev. Change Date

V1.0 Initial version 212712023

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMIL.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.\When designing equipment, refer to the "Delivery Specification" for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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