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NSH505PQ, 5A, 500V Half-Bridge IPM
1. Features 3. Description
* Under-voltage lockout for both channels NSH505PQ is a 5A,500V half-brigde intelligence
* High-level effective, supported 3.3V, 5V and 15V power module designed for motor drive applications,
input integrated 5A/500V MOSFET gate driver and
* Integrated gate drivers and bootstrap bootstrap functionality in 'a small PQFN 5x6mm
functionality package. It can be flexibly applied to single-phase
e Temperature detected output for MCU control and three-phase DC brushless motor drive.

*  Cross-conduction prevention logic - m =
* Isolation 1500 VRMS min

* 500V maximum operating voltage

e 5APeak pulse current @25°C NSH505PQ
«  Maximum Power Dissipation for each MOSFET XXXXXX
--14.2W

e High-Side Under-Voltage Protection r‘ aaand 4
--Trigger level=8.2V
--Reset level= 8.9V Device Information

Part Number Package Body size

2. Applications
NSH505PQ PQFN5x6 5mm x 6mm

BLDC Motor control

Internal Electrical Schematic
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Fig.1 Internal Electrical Schematic
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4. Selection Guide

PART No. Input signal Deadtime Built in BSD Pulse Current

NSH505PQ HIN, LIN 540ns 8.2/8.9V YES 500V 5A

5. Order Information

PART No. Marking Package Type packing of products
NSH505PQ a NSH505PQ PQFN5x6 Tape and reel 6 K
XXXXXX

6. Revision History

Version Items Time
V1.0 Created 2022.04.01
V1.1 Advanced EMI performance 2023.05.29
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7. Pin-Out Description
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Fig2 Footprint Description
Table7-1 Pin description
PIN Name Description
13 VCC Gate Drive Supply
14 HIN Logic Input for High Side
15 LIN Logic Input for Low Side
17 VOT Temperature Signal Out
12. 16 COM Low Side Gate Drive Return
18,19 N Low Side Source Connection
10, 21-24 VS Phase Output
1-7. 26 P DC Bus
High Side Floating Supply
9 VB (Bootstrap Cap Connection)
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8. Absolute Maximum Ratings

Tj= 25°C, Unless Otherwise Specified
8.1 Inverter Part

Parameter Conditions Ratings
Drain-Source  Voltage of Eachl- _ .. 500 AV
Vbss MOSFET Tc = 25°C
Tc = 25°C (Tcrefer to Fig:5) 2.5 A
Io Each MOSFET Current, Continuous
Tc=75°C 1.75 A
Tc = 25°C, less than 100us 5 A
lom Each MOSFET Pulse Current, Peak
Tc=75°C 3.5 A
Each MOSFET Current, Rms
Iprms Te = 25°C, Frwm <20KHz 0.85 Arms
Po Maximum Power Dissipation Tc = 25°C , For Each MOSFET 14.2 W

8.2 Control Part

Parameter Conditions Ratings
Vce Control Supply Voltage Applied between Vcc and COM 20 Y,
Vas High-side Bias Voltage IApplied between VB and VS 20 vV
Vin Input Signal Voltage Applied between Vinand COM -0.3~Vcc+0.3 Y,

8.3 Bootstrap Functionality

Conditions

Description

VRRMB Maximum Repetitive Reverse Voltage Tc = 25°C 500 \Vj
Ire Forward Current Tc = 25°C 0.25 A
IreB Forward Peak Current, Peak ITc = 25°C, Lessthan 1mS 0.5 A

8.4 Total System

Parameter

Conditions

Ratings

Tj Operating Junction Temperature -40~150 °C
TSTG Storage Temperature Tc = 25°C -40~125 °C
VISO Isolation Voltage 6.OHZ’ Slnu30|dgl, AC 1min, 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).

8.5 Thermal and Mechanical Characteristics

Symbol Parameter Conditions Ratings Unit
Thermal resistance, junction to mounting o

Rth(J-B) bad, each MOSFET For Each MOSFET 1.0 C/W
[Thermal resistance, junction to ambient, o

Rth(J-A) ach MOSFET For Each MOSFET 40 C/W

Wuxi NCE Power Co., Ltd
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9. Recommended Operating Conditions

Parameter Conditions
Ven Supply Voltage Applied between P and N - 300 450 \%
Vce Control Supply Voltage Applied between VCC and COM 13.5 15.0 16.5 V
Ves High-Side Bias Voltage Applied between VB and VS 13.5 15.0 16.5 V
Vinon) Input ON Threshold Voltage 3.0 - Vce \Y,
Applied between VIN and COM
VIiN(OFF) Input OFF Threshold Voltage 0 - 0.6 Vv
Blanking Time for _ _ ~ . o
tdead Preventing Arm-Shor Vce =Ves =13.5~16.5V, Tj <150°C 1.0 - - us
Frwm PWM Switching Frequency Tj <150°C - 15 20 kHz

Wuxi NCE Power Co., Ltd
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10. Electrical Characteristics

TJ= 25°C, Unless Otherwise Specified
10.1 Convert Part

Conditions

Parameter

BVbss g::;”kéfx;"\‘;;tage V=0V, lb=1mA (NOTE2) 500 - - Vv
Ioss éirrfeﬁ‘fte Voltage Drain | \/ '~ v/ v/ps = 500 V - ; 1 mA
Vso ng\',;‘a'rds%lrfazg'Ode Voe = Ves = 15V, Vin =0V, Ip =-0.5 A - 0.9 ; Y,

Ros(on) g;""s'l’;tzr‘]’g?e Tumn-On 1y = Ves =15V, Vin=5V, Ip =0.5 A - 2 25 ohm
ton - 920 - ns
torr Ven =300V, Vecc=Ves =15V, Ib=0.5A - 520 - ns

ter Switching Times Vin = 0/5 'V, Inductive Load L = 3 mH - 210 - ns
Eon (NOTE 3) - 40 - pd
Eorr - 10 - pd
Reverse Bias Safe | Ven =400V, Vec = Ves = 15V, Ip = Ipp, Vps =
Raso Operating Area BVbss, T = 150°C Full Square

VPN

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

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

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 3 for the switching time definition.

10.2 Control Part

Parameter Conditions

Quiescent VCC Supply | Vcc = 15V .
lacc Current Vi = 5V Applied between VCC and COM - 360 500 MA

Quiescent VBS Supply | Vbe = 15V .
los Current Vi = 5V Applied between VB -VS - 70 210 MA
UVcep Low-Side Under-Voltage | VCC Under-Voltage Protection Detection Level 7.4 8.2 9.0 \'
UVccr Protection VCC Under-Voltage Protection Reset Level 8.0 8.9 9.8 \%
UVesp High-Side Under-Voltage | VBS Under-Voltage Protection Detection Level 7.4 8.2 9.0 \
UVesr Protection VBS Under-Voltage Protection Reset Level 8.0 8.9 9.8 Vv

HVIC Temperature _ — oro -
Vs Sensing Voltage Output Vee= 15V, Thvic = 25°C (Fig:4) 0.6 0.75 0.90 \Y
ViH ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM 25 - \%
Vi OFF Threshold Voltage Logic Low Level, Applied between VIN and COM - 0.8 \Y,
DT Deadtime Tc = 25°C ,VCC=15V 400 540 680 ns
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11. Function Description

11.1 Basic Function description

100%Ic 100%lc

trr

VCE Ic Ic A VCE

J VIN VIN
€

ton - - -
toFF - -

| tcony i
VIN(ON) 10%lc 90%lc 10%VCE 10%VCEC(OFF) 10%lc

(@) Turn On (b) Turn Off
Fig. 3 Switching Time Definitions
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Fig. 5 Case Temperature Measurement
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11.2 Time Charts of Protective Function

UV Protection
Status RECFT I

DETECTION | RESET

Low-side Supply, V.

MOSFET Current M g

Fig. 6 Under voltage Protection (Low-side)

:

UV Protection
Status e I

DETECTION l ¢ RESET

High-side Supply, Vg

MOSFET Current

Fig. 7 Under voltage Protection (High-side)
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12. NSH505PQ Typical Application Circuit
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Fig.8 Typical Application Connection NSH505PQ

HIN LIN Output 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 Shoot through
open open High Resistance Both MOSFET Off

1o R, BT B RIAL R, USR] = PrgR B AN AR
2« (EAR, RGBSR TINR LS T, SRR BCE B R, B RIIRE120°C (VOT=2.5V)
3+ MEANS, REMIFHENACHE, WS HINAGE T E R, e RHods b
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13. Detailed Package Outline Drawing

PQFN5x6 Package Dimensions

ize ize
Symbo MIN(mm) TYP(mm) MAX(mm) Symbo MIN(mm) TYP(mm) MAX(mm)
A 0.950 1.100 1.250 E3 1.325 1.475 1.625
b 0.150 0.250 0.380 E4 1.325 1.475 1.625
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 5.258 L1 0.450 0.600 0.750
E1 5.250 5.400 5.550 0 9’ 12° 15°
E2 1.515 1.665 1.815 ] 1.000 1.200 1.400
Package Outlines
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