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SEMICONDUCTOR®

FSB50760SFS
Motion SPM® 5 SuperFET® Series

Features

UL Certified No. E209204 (UL1557)

600 V RDS(On) = 530 mQ(Max) SuperFET MOSFET 3-
Phase Inverter with Gate Drivers and Protection

Built-in Bootstrap Diodes Simplify PCB Layout

Separate Open-Source Pins from Low-Side MOS-
FETS for Three-Phase Current-Sensing

Active-HIGH Interface, Works with 3.3 / 5 V Logic,
Schmitt-trigger Input

Optimized for Low Electromagnetic Interference

HVIC Temperature-Sensing Built-in for Temperature
Monitoring

HVIC for Gate Driving and Under-Voltage Prote-tiun
Isolation Rating: 1500 Vrms / 1 min.

Moisture Sensitive Level (MSL) 3

RoHS Compliant

Applications

3-Phase Invert= 2rive for S all Power ‘aC Motei

Drives

April 2025

Related Source

« RD-402 - Reference Design for Motion SPM 5 Super-
FET Series

¢ AN-9082 - Motion SPM5 Series Thermal Performance
by Contact Pressure
* AN-9080 - User’s Guid~

ot Mc on SE | 5 Series V2

General Des7~ip. 7.

The FSB5GT '0OSFS = a vancea-Mction SPM® 5

module < rowi g a ully-teatured. high-performance
invetter ol uts e’ AC.nductiun, BLDC and PMSM
nol. b as rerrigerators,fans and pumps. These

v due  inegiate eptirnized gatet asive  of wthe built-in
MC “FE 3(SupeirtET ® technalc 5y to min'mize EMI and
loss. ; whiile " zlso pravecing mulkiple  on-module
orotectioii feawires incliaa’nig under-aitage lockouts and
thermal monitQriza, Tha Luilt-in high-speed
FV!C requires’, only a-~siigie supply voltage and
iranslates the' incomring .lcgic-level gate inputs to the
high-voltage, high-curent drive signals required to
nioperly drive tiie module's internal MOSFETS.
Separate chn-source MOSFET terminals are available
for each nhase to support the widest variety of control
aigorithms.

3D Package Drawing (Click to Activate 3D Content)

Package Marking & Ordering Information

Device Marking

Device Package

Reel Size Packing Type Quantity

50760SFS FSB50760SFS SPM5Q-023

330mm Tape-Reel 450
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Absolute Maximum Ratings

Inverter Part (each MOSFET unless otherwise specified.)

Symbol Parameter Conditions Rating Unit
Vbss Drain-Source Voltage of Each MOSFET 600 \
*Ip 25 Each MOSFET Drain Current, Continuous | T¢ = 25°C 3.6 A
*Ip 80 Each MOSFET Drain Current, Continuous | T¢ = 80°C 2.7 A

*Ipp Each MOSFET Drain Current, Peak Tc =25°C, PW < 100 ps 9.4 A
*IprMS Each MOSFET Drain Current, Rms Tc =80°C, Fpyym < 20 kHz 1.9 Arms
*Pp Maximum Power Dissipation Tc = 25°C, For Each MOSFET 14.5 w

Control Part (each HVIC unless otherwise specified.) '

Symbol Parameter Conditions | k. ing ' Unit- |
Vee Control Supply Voltage Applied Between V¢ and COI\/I_ | 20 \ 4 —~ _\:_;
Vgs High-side Bias Voltage Applied Between Vg and Vg 29 \Y
VN Input Signal Voltage Applied Between IN éi ~OM _J_— - Vc_c_" C J_i \%

Bootstrap Diode Part (each bootstrap diode unless otherwise spe 8

Symbol Parameter Tor. ition. 1 Rating Linit
VRRMB Maximum Repetitive Reverse Voltage ) \Y;
| C 2\ '~ <\
*leg Forward Current | Tc==2 C | 05 A
*lepg Forward Current (Peak) . =~ =25°C, Uniaarims Pulse Width | 5 A

Thermal Resistance

Symbol rarame.. | Coriditiciig Rating Unit
Each NOSFETunder inverter Oper-

1 Laoa 2 The | istanc o °
Roic J watoC The hal Resi (3 L?mg Condition'1st Note 1) 8.6 C/wW
Tota" . ~tel
< ‘mboi Parameter Conditions Rating Unit
Opeiatiig_2unctior: Temperature -40 ~ 150 °C
Tste Storage Temperatiie -40 ~ 125 °C
) ) 60 Hz, Sinusoidal, 1 Minute, Con-
Viso Isolation Voltage nect Pins to Heat Sink Plate 1500 Vims
! 1st Notes:
1. For the measurement point of case temperature T¢, please refer to Figure 4.
2. Marking “*“is calculation value or design factor.
©2012 Fairchild Semiconductor Corporation 2 www.fairchildsemi.com
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Pin descriptions

Pin Number | Pin Name Pin Description
1 COM IC Common Supply Ground
2 Ve) Bias Voltage for U-Phase High-Side MOSFET Driving
3 Vec) Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) Signal Input for U-Phase High-Side
5 INwL) Signal Input for U-Phase Low-Side
6 N.C No Connection
7 VB(v) Bias Voltage for V-Phase High Side MOSFET Driving
8 Veew) Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(vH) Signal Input for V-Phase High-Side |
10 N1y Signal Input for V-Phase Low-Side T
11 Vs Output for HVIC Temperature Sensing P VW o M
12 Vew) Bias Voltage for W-Phase High-Side MOSFET Driag <)
13 Veew) Bias Voltage for W-Phase IC and Low-Side »'OSFE Srivi. \ *
14 IN(wH) Signal Input for W-Phase High-Side ) ',
15 INow) Signal Input for W-Phase Low-Si«’ ) Ot \"
16 N.C No Connection ) - A\ Y
17 P Positive DC-Link Inp B X \ \ "
18 U, Vsu) Output for U-Ph: e &_Bic ‘/oltage round ‘or. HZTf.-Side I\/'C%b_’_'T Driving_ \*~
19 Ny Negative ™ =-Link out for .« 2hase )Y ) Y~
20 Ny Nerative D Lin. *for V-Phase \ X R)
21 V, Vs dtputic /-F se & Bias \/;n:?::g_e—Grou 1 f-OI_H_Igh-Sde' %gFET Driving
22 Ny» 2gative | >-Link Input 1;-/\7-Ph93e N\ \
23 W, S(W—) __Ol.. _—Jl W Ph as; &Bias Vcltags Ground fer Hig;h—Side MOSFET Driving

(1) coM
@ Vi _— @ane
(3) Veew I ‘f "TCC ve L
@) IN (. G HIN HO
&IN5 i Vs (18) U, Vg,
+—com LO 4{
(o) N.C I
(19N,

(7) (;(V) i
5)V, VCC VB

ccv)

©) Iy 1 HIN HO

i (10) IN, O+ LIN VS @1V, Vg,
+—{coMm Lo 4{
(11) vrs 1 V1s

(20) N,

ccw)
(14) IN gy 01— HIN  HO

(15) IN LN Vs

LS
(13) v VCC VB
(WL) P sSwW)

@12)v
j (22)N,,
(23)W,V

— COM LO
(16)N.C

Figure 1. Pin Configuration and Internal Block Diagram (Bottom View)
1st Notes:

3. Source terminal of each low-side MOSFET is not connected to supply ground or bias voltage ground inside Motion SPM® 5 product. External connections should be made as
indicated in Figure 3.
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Inverter Part (each MOSFET unless otherwise specified.)

Electrical Characteristics (T3 =25°C, Ve = Vg = 15 V unless otherwise specified.)

value considering the effect of the stray inductance

N

w

circuit that is same as the switching test circuit.

S

Built-in bootstrap diode includes around 15 Q resistal

so that Vpy should not exceed BVpgg in any case.

Vs is only for sensing-temperature of module and cannot shutdown MOSFETs automatically.

nce characteristic. Please refer to Figure 2.

Symbol Parameter Conditions Min | Typ | Max | Unit
Drain - Source _ _
BVDSS Breakdown VOIta.ge V|N =0 V, ID =1mA (an Note 1) 600 - \Y
Zero Gate Voltage _ _
Ipss Drain Current Vin=0V, Vps =600V ! mA
Static Drain - Source _ _ _ _
Roson | Turm-on Resistance Vee=Vas =15V, Vijy=5V,Ip=2A 460 | 530 | mQ
Drain - Source Diode _ _ _ _
Vsp Forward Voltage Vee=Ves =15V, V|y=0V,Ip=-2A 11 \%
ton - 2 ns |
tOFF VPN =300 V, VCC = VBS =15 V, ID =2A 970 ns
; Switching Times ViN=0V « 5V, Inductive Load L =3 mH R 5 n%_|
i 9 High- and Low-Side MOSFET Switching [ &
Eon (2nd Note 2) 1207 | o
Eorr 10 —| pud
. | Vpn =400V, Ve = Vs =15V, Ip =1 V= BVpe
RBSOA :t?r:’effe:'as Safe Oper-| '~ 150°c Full Square
9 High- and Low-Side MOSFET < aa nd Nuwe 3) |-
Control Part (each HVIC unless otherwise specified.)
Symbol Parameter Cc ditior.. | 'vﬁr_l Tyn |Mex | Unit
i \ )" N
locc | Quiescent Ve Current xff::_o . | Applied BetatzanVige and oM ’ - 200 pA
. B \/, h Applicd 3_ u?een Vs u—'j ’_
I Quiescent Vg Current Ves= 2 V) - 100 A
QBS BS " lvn=0 A _ H
UVcep | Low-Side Undr’ voltage ‘~c 1t er- Vo'tagﬂ P-otectic: Detection Lavel 7.4 8.0 9.4 \
UVccr | Protection (Fi¢ ‘e 8) [ Ve Under-Voitage Protection ResetLe el 80 | 89 | 958 %
UVesp | Hig!" side Linder = | Ves Uruei-Voltage Proection Detsction Level 74 | 80 | 94 \
UVgsr “rote A re9) —l—\BS Under-Voltage Protecto. Raset Level 8.0 8.9 9.8 \Y
W10 e sens Vad =45 V, Ty = 25°C (2nd Note 4) 600 | 790 | 980 | mv
TS jg ‘tage Oufp'-‘ eCT L2V, Ty 548
LN Thres'w d VoltagP Frogic HIG=i-Lavel . - - 2.9 \%
Applied between IN and COM
V,,_ | OFF areshold Mo fagc Lodic L0V Level 0.8 - - Y
BootstrepDiode Part (eac 1 Poutstrap diode unless otherwise specified.)
rSvmboI Parariziar Conditions Min | Typ | Max | Unit
ViR Forward Voltaye Ie=0.1 A, Tc =25°C (2nd Note 5) - 25 - \
tB Reverse Recovery Time [l =0.1 A, Tc =25°C - 80 - ns
2nd Notes:

1. BVpsgs is the absolute maximum voltage rating between drain and source terminal of each MOSFET inside Motion SPM® 5 product. Vpy should be sufficiently less than this

ton and topg include the propagation delay 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 Figure 6 for the switching time definition with the switching test circuit of Figure 7.

The peak current and voltage of each MOSFET during the switching operation should be included in the Safe Operating Area (SOA). Please see Figure 7 for the RBSOA test

©2012 Fairchild Semiconductor Corporation
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Recommended Operating Condition

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vpn Supply Voltage Applied Between P and N - 300 450 \%
Vee Control Supply Voltage Applied Between V¢ and COM 13.5 15.0 16.5 \%
Vgs High-Side Bias Voltage Applied Between Vg and Vg 135 15.0 16.5 \%

V| Input ON Threshold Voltage 3.0 - \Y \Y
INON) P 9 Applied Between IN and COM cc
Vinorr) | Input OFF Threshold Voltage 0 - 0.6 \Y
Blanking Time for Preventing _ _ o
tgead Arm-Short Vcc=Vps=135~16.5V, T; <150°C 1.0 - - us
fowm PWM Switching Frequency | T; <150°C - 20 - kHz

Built-in Bootstrap Diode V_-I_ Characteris*ic

1.0 - - 7 - T A WA W

0.9

0.8

’ U 1 z 3 4 b 6 7 3 9 10 11 12 13 14 15
AV
P V] Tc=25°C

Figure 21 Built-in Beowsirap Diode Characteristics (Typical)
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These values depend on PWM control algorithm

C * Example Circuit: V phase

+15V "
L}
PN Voc
HIN LIN Output Note
Inverter 0 0 z Both FRFET Off
s Output .
2 — 0 1 0 Low side FRFET On
Q Aon —> ey
= 7Y 1 0 Voc High side FRFET On
G . 1 1 Forbidden Shoot through
‘ Open | Open z Same as (0,0)
L. L |
10% X = (o C“); = One Leg Diagram of Motion SPM® 5 Product <4
+ * Example of Bootstrap Paramters
= C,= C, =1 pF Ceramic Capacitor
Figure 3. Recommended MCU Interface and Bootstrap Cic uit wth i r= eters
3rd Notes:
1. Parameters for bootstrap circuit elements are dependent on PWM algorithm. For 15 kHz of switching freque™ vy, typica.. amplk. » neters is‘chcwi above.

2. RC-coupling (Rs and Cs) and C4 at each input of Motion SPM 5 product and MCU (Indicated as Dotte« ‘ines, ay be usc 0 pre ent imprap2r-signai due to surge-noise.

3. Bold lines should be short and thick in PCB pattern to have small stray inductance of circuit, which resu. ‘nthe  'uction  surge-voltag=."2:nass capacitors such as C,, C,
and C3 should have good high-frequency characteristics to absorb high-frequency ripple-curs

7.45mm

7.85mm

= T T

R,

MEZSFET . & Case Temperature(Tc)
Detecting Point

Froure 4."Case Temperature Measurement

3rd Note
4. Attach the thermoco upiz oi1 top of t'ie beat-sink of SPiVl 5'pacage (between SPM 5 package and heatsink if applied) to get the correct temperature measurement.

35
3.0
25
S 40 -
%]
~ /
> s /
1.0 ~
0.5
20 40 60 80 100 120 140 160
Thvic [°C]
Figure 5. Temperature Profile of Vts (Typical)
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VM | vﬂ
| - == |
: 100% of I, /\IKHO% oflp :
VDS | \ll ID |
| | | |
| | : :
|
| | | i | 10%of I,
L | ! Vg |
| | |
| | | | |
! I | ! I
! I | ! I
! ton | b | ! tore |
) ) ' |
(@) Turn-on (b) Turn-off |
Figure 6. Switching Time Definitions
CBS
I ] 3
Vee /L ‘D
- YA N\Y
: 7 oY
: L2 ( Voo
(i)l [ YA A
+ |
v 1 |
OF 2 0 W]
ne Lc Dia_ am of Motior sEV®5 Profuct
Figure 7. Swit( 'ing ar RLSOA¥Single-puisz) Test.Circuit (Low-side)
J = 5
. = \ [\ BN
pusiol AN LA I LA L L
IV Pruection ,_ N7 —l
Status RI Slil' DETECTION RESET
N
N
Low-tiae Supply; V... N
;
D
Figure 8. Under-Voltage Protection (Low-Side)
Input Signal g
UV Protection RESET DETECTION RESET
Status
High-side Supply, Vgg
i
MOSFET Current M < | /\_\_/\_L
D
Figure 9. Under-Voltage Protection (High-Side)
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G
l (1) COM
% @)Vew | (17)P
(3) Ve
- @ ”\T(qu) i vcC VB |
5 UH) |
AAA, I (5)INuo HIN HO (18) U, Vs
A ' LIN VS Cs | Voc
| T~ T
=== C= +— COM LO —
Ll T (6)N.C
- (19) Ny
M)Vew |
(8)V '
b Ay,
A Norg HIN  HO
E I (10) INwyy (24)V, V- ‘
AA LIN VS v I\/l )
(e} TL |
2 == = | +— COM LO — N N
> L I (11) Vrs v J )
TS
(12) Ve ; |
T 13V % - (27 Ay ‘
i (14)”\i°( VCC  VE 1 e oAl
AA WH HIN 0 | ‘ J
YV Ir / .
I (15) INwyy P ¢ 23N \/S\W’I\ a LY
T '\| \: ‘
44 L CCh Lo — Y AY
I1 T 16N.C - Lo th
tg ‘ SN O
l _ Fo urrenc. _ising and Lrofectjon . A AR‘L " \\
r 15 L
/P%J- ST CGT R %
j{ i —
Figure 10. Exampie of Application Circuit
4th Notes:
1. Abou* ssition ofer e Tow
2.7 Coupling an. -, Ry and Cg) ana C4 aveach inrut wfvlotion SPM® & product and MCU are useful to prevent improper input signal caused by surge-noise.
3.T. oltage-di  acro.s Ry affects the.low-side switciing performarice and 'he bootstrap characteristics since it is placed between COM and the source terminal of the low-
sidc. OSFET  rthis reastn, the voitage-drep areos g should ta luss than 1V in the steady-state.
4. Grour, and outpu't termiazis, should by thick and shartin<Order to avoid surge-voltage and malfunction of HVIC.

5. All the filer capacitc s chouaid be ceiinectud siose to Moticit SPIvi 5 product, and they should have good characteristics for rejecting high-frequency ripple current.
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Max 1.00
0.70 2.078
0.50 16% 1.478 15%

Detailed Package Outline Drawings (FSB50760SFS)

(1.165) ggg; (1.165)
13.04 | 13.04
‘AAAGAAGGHAAEAGGHE "

® !

AT TS0

12.53 13.43
(2.275) | 11.93 | 12.83 | (]
29.20
28.80
2.25
1.65
4.20 2.78 4,20
360 2X ' '—l %t 60
i L]
Fr— [y p—

g W 060, %
X | N 1)
sax 1.00 2N 19,20

—H

b TES: UNCESS OTHERWISE SPECIFED

A) THIS PASKAGE DGES NOT.COMPLY
TQANY CURRENT PACKAGING STANDARD

8JALL DIMENSIONS ARG i'{ MILLIMETERS
€) DIMENSIONS ARE)EXCLUSIVE OF BURRS,

MOLD FLASH, AND TIE BAR EXTRUSIONS

D) ( ) IS REFEREMCE

E)[ ]IS ASSY QUALITY

F) DRAWING FILENAME: MOD23DGREV4.0

G) FAIRCHILD SEMICONDUCTOR

FAIRCHILD

http://www.fairchildsemi.com/dwg/MO/MOD23DG.pdf

(1.80)

(1.00)

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:
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FAIRCHILD.

TRADEMARKS

The fdlowing includes registered and unregistered trademarks and senvice marks, owned by Fairchild Semiconductor and/er its global subsidiaries, andis not

intended to be an exhaustive list of all such trademarks.

AccuPower™
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AX-CAP™
BitSiC™
Build it Now™
CorePLUS™
CorePOWER™
CROSSVOLT™
CTL™
Current Transfer Logic™
DEUXPEED"
Dual Cool ™
EcoSPARK"
EfficientMax™
ESBC™

U]

Fairchild®

Fairchild Semiconductor”
FACT Quiet Series™
FACTY

FAST®

FastvCore™

FETBench™

FPS™

* Trademarks of System General Corporation, used under licer

F-PFS™

FRFET" N

Global Power Resource™"

GreenBridge™

Green FPS™

Green FPS™ e-Series™

Gmax™
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IntelliMAX™

ISOPLAMAR™

Making Small Speakers Sound Louder
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MegaBuck™
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MicroFET™

MicroPak™

MicroPak2™
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MotionMax™

MotionGrid®
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mWsaver”

OptoHIT™
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are genuine parts, have full traccacity, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and ocur Autherized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or cther assistance for parts bought from Unauthernized Sources. Fairchild is committed to combat this global

ZRFEITING POLICY
aiconduc!or Conpation's And-Couiiterfeiting Celicy. Fairchild's Anti-Counterfeiting Pdlicy is also stated on our extemal website, www fairchildsemi.com,

problem and encourage our customers to do their part in stopping this practice by buying direct o from autherized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without nctice to improve design.

No Identification Needed

Full Production |

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
| changes at any time without notice to improve the design.

Obsolete

Net In Production ‘

Datasheet contains specifications on a preduct that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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