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* AN-9070 - Motion SPM® 45 Series Users Guide

* AN-9071 - Motion SPM® 45 Series Thermal
Performance Information

* AN-9072 - Motion SPM® 45 Series Mounting
Guidance

* RD-344 - Reference Design (Three Shunt Solution)
» RD-345 - Reference Design (One Shunt Solution)
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Case Temperature (T¢)

« 600V -5AIGBT i#%2E, EMAF=MDC/AC IhEsi% (ELRE 3I)
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B RAREE[ (7,=25°C, BIERHRA.)

W ERARSY
s 2% TiEFH BEE B
Ven HREE MEANZE P - Ny, Ny, Ny Zi& 450 v
Ven caim) |BIRERE CRIE@) MENZE P - Ny, Ny, Ny Zid 500 v
Vces SRR - £ BEBE 600 \%
tlc B IGBT HIEHRER Tc =25°C, T, < 150°C 5 A
tlcp B IGBT HUSEHAREER  (IE1E) Tc=25°C, T, <150°C, BHEENF 1ms 10 A
Pc EHRINFE Tc=25°C, BNt hH 29 w
T TiE4ER GED -40 ~ 150 °C
1. Motion SPM® 45 RS R BTN RIS K MY B K FE LR 2 150°C.
ERIRR Y
s SH TE&EH el =X (2
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Vsw)
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INwviy» Ny - COM Z[8)
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Iro b Vo 5IBIRL RO R 1 mA
Vsc BRI\ B MEANFE Cgc - COM Z ] -0.3~Vcc+0.3 \Y
BE_MEBS
= e TEFRH WEE |
VRRM RAEEREHEE 600 \Y
e TR Tc =25°C, T < 150°C 0.50 A
IFp EEBR (EE Tc=25°C, T, <150°C, RkhZEENT 1ms 1.50 A
T T 4R -40 ~ 150 °C
BB
s 8% TE&H HiEE L
VenproT) | BIRRIFEIREERS] GEIERIFEES) |Vec =Ves=13.5~16.5V 400 \Y
T,=150°C, FFEEM, <2ps
Tste FiERE -40 ~ 125 °C
Viso I E 60 Hz, IESZERS, 3T 1 o, EEEEE 2000 Vims
REIS| R
#APE
5 SH THEZRH RME |BBUME | SXE| £
Rinjoa |4 - RIRRIHAME AR IGBT 4 (5 1/6 1250 - - 42 |°C/W
Rihg-o)F #3588 FWD 2845 (5 1/6 #8350 - - 59 |°C/W
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S ,=25°c, BiEmsEwSE.)

W ERERSY
s e T4 R/ME | BBUE | RAE | Bl
Vegsan) | EBR - KEFREIEFEE |Voc=Ves =15V |Ic=5AT;=25°C - 1.7 2.2 v
V|N =5V
Vg FWD EHE ViN=0V lg=5A, T,;=25°C - 1.8 2.3 Y%
HS | ton | FF%adiE Vpn =300V, Vee=Vps =15V, Ic =5 A 040 | 070 | 120 | ps
T,=25°C
t J - 0.20 0.45 s
C(ON) Vn=0V 5V, BERAE GE3)
tOFF - 0.75 1.25 VS
tC(OFF) - 0.25 0.50 MS
ter - 0.15 - us
LS ton Vpn =300V, Voe =Vag =15V, Ic=5A 0.40 0.70 120 | us
T,=25°C
t J - 0.20 0.45 s
C(ON) ViNn=0V & 5V, BEHE Gk 3) 2
torr - 0.75 1.25 us
tC(OFF) - 0.25 0.50 VS
tr - 0.15 - us
Ices SR - ZSTRIERER Vce = Vees - - 1 mA
51:

3. ton N topr BUEIRRMIERIRE] IC MYIEIEIRATIEL. toon) #1 toorr) IRIEMERA EMIMRIREN R T, IGBT ASHIFFXRTE. HAER, HSLE 4.
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Vinon) 90% lc  10% Vce VinoFF) 10% Vce 10% Ic
(a) turn-on (b) turn-off
4. FFEEFEIAYE X
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Inductive Load, V,, =300V, V_ =15V, T =25C

Inductive Load, V=300V, V =15V, T =150C
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——IGBT Turn-ON, E,,
| rtmove, | ot E,
< FRD Turn-OFF, E... =0 FRD Tum-OFF, E, _—
u’ w’ / /
§ 200 g 200 // A
2 ™ o 2 o v /
é 100 /7/ é 100 / //
= =
(2 — ZN P
e
/
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
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5. FFAFERHE (BRBI(E)
EHIRR S
#s 2 TIERH &/ME | BBE | R KE | BT
laccH | Voo BSHIRER | Veew) =19V INwHvHwH) =0V | Vegn) - COM - - 010 | mA
|QCCL VCC(L) =15V, IN(ULYVLY WL) =0V VCC(L) -COM - - 2.65 mA
|PCCH VCC HLIRER VCC(L) =15V, fPWM =20 kHz, & VCC(H) -COM - - 0.15 mA
=tk = 50%, TSl —4
PWM 5S4
lpceL Vecy = 15V, fpywm = 20 kHz, & | Veg) - COM - - 365 | mA
=tk = 50%, M IRumA—4
PWM {554
laps | Vs BRASHLIRHER Vs = 15 V, INyH, vH, wH) = OV | VB) - Vsu) V(v) - - - 0.30 mA
Vs Vew) - Vsw)
lpes | Vgs LAEHIRER Vec=Ves =15V, fowm= | Vew)-Vsw) Vaw)- - - 2.00 mA
20 kHz, &=Lk =50%, MinTFs VS(V)’ VB(W) - VS(W)
HEI— PWM SS8IA
Vion | BESHE L E Vsc=0V, Veo BE: 10kQ E 5V EH 45 - - Vv
VFOL VSC =1 V, VFO EE,E% 10 kQ i 5V J:?S'Z - - 0.5 \Y
Vscref) | FRBERA% B Vec =15V GE4) 0.45 0.50 0.55 Y,
UVeen e S 105 - 13.0 Vv
UVeer HRH B R ERIP =Ll Ed 11.0 - 13.5 \
UVgsp M ER 10.0 - 12.5 Y,
UVgsr S 10.5 - 13.0 Y,
trop | ASUREA L Ak TR 30 - - s
VIN(ON) SEBHRERE eI IN(UH)! IN(VH)! IN(WH)’ IN(UL)! IN(VL)’ IN(WL) - - - 2.6 \Y
VINOFF) | XBTEIMEREE COM 28] 0.8 - - \Y;
Rry  |PEME (PABLEEFR) @Try=25°C, GE5) - 47 - kQ
@T7y = 100°C - 2.9 - kQ

E:
4. FE R AR UE R TR

5. Ty AABERERRNEE. ARREEEEE (To), HRBEAFMAKITRE.
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R-T Curve
600 ‘ ‘ ‘ ‘
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HELIERN

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Case Temperature, T, [T]

. 8. R HRAKMHER

8 IMAVRMLBRER L RRETNNSEE. TRIIGEAMTERN, ETRSKE.

s o TIEEH &/ME | B1BUE | RAME | S
Ven | BIRHE BEAZE P - Ny, Ny, Ny Zi8 - 300 400 v
Vee YRR E MEZE Voory, Vecy Z0E 13.5 15.0 16.5 \%
Ves | BimimE HEMZE Vew) - Vs Vaw) - Vs Vew) - Vsw) 130 | 150 | 185 | V
dVec/ dt, | FhlsR R R -1 - 1 V /s
dVgg / dt
tdead |BFULAMFBEBREXEE |ERATEMINGS 1.5 - - s
frwm  |PWMBINGES -40°C < T, < 150°C - - 20 kHz
VseN TR A R HEANZE Ny, Ny, Ny - COM Zid (BIERERE) -4 4 \Y
PwiN©N) | B /MBI BKEE GED 0.5 - - us
Pwin(oFF) 0.5 - -
i
7. A RAERAMA, EMAKEEETRICEEE.
Allowable Maximum Output Current
5.0
4.5
40 f,=5kHz
3.5 7
3.0
% NN\
<& 2 /\
£ 20 \
- V, =300V, V_=V_=15V fou=15kHz N
1.5
T, < 150T , T, < 125¢C
104 M..=0.9, P.F.=0.8
05 Sinusoidal PWM
0.0
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U R E B

9. REFHMMRLFY T SAN. HATALERBERH, FEERHBRITERBAR .
10. B AATHE. B 10 BiRT REBITH, EFOAZIRF. TREBNLESSH SPM® 45 L MMERIIRA. TIEEREARSATEREN 20 ~ 30%.

8% TEEH &/ME | BBE | RAE | S
S=HTEE DE 0 - +120 pm
REHE REIBET: M3 WE 10 [EILO07N+m 0.6 0.7 0.8 Nem

B 7.1kg+cm 6.2 7.1 8.1 kg * cm
& § " - 9
(+)
d———”‘ﬂ_d_?__— __—___‘————____
(i | 40| 2 | Aeedoahdd
|8 | 1
e ,/fé—
~ . ///, \I
= = |
D > Al ®
- - N . S f
7 T /
! ’/// \\“x | HI
| — i
Ui R U R R
9. THENEMNE
Pre - Screwing : 1—2
Final Screwing : 2—1
.. 10. RIRIRSTEEYH KIGFF
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R ThRER 7 E

Input Signal J ﬁﬂ L

Protection RESET SET RESET
Circuit State

uv

CCR

al a6
Control Weep 3

Supply Voltage

a2

a4 a7

Output Current /\/\ /\/\ /\/\
i<

ab

Fault Output Signal

2,

al: IWHIEEBRELEHA: YBEEAR UVeer B, FEIT—NFBERESH, WMRABEEAFHEINE.
a2: EET{E: IGBT S@HmMEAHBER.

a3: &RE®M (UVeep)e

ad: PIRIEHIMARIEM, IGBT #BKHT.

ab: ¥EmE TIERF.

a6: KREEN (UVcR)-

a7: EEET1E: IGBT S@HmMEAEHER.

M. RERP (R

Input Signal J FSW L

] 2.
Protection RESET SET RESET
Circuit State E—
UVBSR
b1 b5
Control UVgss b3
Supply Voltage

b6
b2 b4
Output Current /\/\ /\/\ /\/\ /\/\

High-level (no fault output)

Fault Output Signal

b1: EHIRFREEF: HEE AR UVpsr &, FET—NMINESH, MRAIBEEAFHENE.
b2: EHETE: IGBT SBHME BN
b3: KIEHM (UVggp)-
b4: FLITHIMNRIZLE, IGBT #%£H, BLHIEHHES.
b5: REEHL (UVgsR)-
b6: [EETI{E: IGBT SBHMEAEER.
12. RERIP (B
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oo |

Lower Arms J
Control Input
¢
Protection
Circuit State SET RESET|
Internal IGBT “\04
Gate - Emitter Voltage c3 ¢
c2, e
SC I}
cl
Output Current J/\ B m
SC Reference Voltage
Sensing Voltage |
of Shunt Resistance ) ‘

M HHEOBR

,\’\ ¢

CR Circuit Time

Fault Output Signal c5 | Constant Delay
(d
(BE&MNERSY SRR CR EE)
cl: EHI{E: IGBT S@tmEi iz,
c2: JEEEHRRGN (SC M%) .
c3: IGBT #R#E 7.
c4: IGBT £Hf.
c5: N “LOW”: IGBT EHRIRZS.
c6: A “HIGH": IGBT §if, {EREMEH L EMMAER, IGBT £5i&.
c7: IGBT EHTRZES.
13. @RI (LEATRRIIE

i

14. HEFH MCU 1/0 OB

M. SMANGE RC 84 (RERRHS) WAREENMIZR HEME PWM %175 R0 AIZFENRIRSIUEEHEMAE. Motion SPM® 45 = R N ESH

+5 V (for MCU or Control power)

RpF =10 kQ S P M
A AN
Ay : Ny INusy» Nos)
AAA i
oy At : | INwy INwy» N
A AN i E
VvV T i i
L L o
| | i
—\L_ COM

RS T 4
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HVIC
(26) Ve VED) ro)
Ces (25) Vs % VS(U
Re o U outur—
’
Gating UH AT = INUR Vs v
24)V,
@4 Vo VB(V)
Ce @y K
. VS(V)
s (19) IN,
Gating VH By 0 IN(vH)  OUT(VH)
VS(V) V()
(22) Vi
22) Vew vBW) M
CE{[\ CBsEJ_’ (21) Vs A Vs
M Gating WH v (N T IN(WH Cos| Ved|
ating .
) +15V (17) Voo (WH) OUT(WH)% bes e
B S vee
=T eis — VS(W) we)
Cest Cra] Crs] A C
C esf Grs] Ol T Cseis seeid ] (15) com com
U BV LVIC
(16) Vee
vee
1 1T ouT(uL)—
, Rsu
Cspcos  Cgpos v Ny (7) . A
{Fault = VFO
ouT(VL)—]
- (14) Ny o0
[ Gating UL I IN(UL) N Rsv
(13) IN, by
[ Gating VL w IN(VL) Wy
- (12) INgwy =
[ Gating WL c IN(WL)
'SC
1 L lcom  outwn)—
10) C:
y (10)Csc osc e Jm
) (1) Vi
R @Ry,  THERMISTOR ‘

Input Signal for

Short-Circuit Protection

»

~N O

v

v
Temp. Monitoring

U-Phase Current 4—
V-Phase Current ——
W-Phase Current ¢——

& 15. B2 3Y 7 FH HA %

) ATEEHE, SMINKIERLARAEEE (M 2-3cm) .
2) B Motion SPM® 45 =& IEREERL T — N B AHFRINAENT HVIC B H, HOMKS CPU RHMEBBARTITH, TEEEMABARATERRS.
) Vro Mt RIFIRFFREEL. WIESLRIZMAEHE ERZE MCU SRHIBIRIER, BUE Iro 1XE] TmA
) HE#E Coprs AR AT BEBE Cgs M7 fBEH.

5) MAESHEBEER. #£ IC h, H— 5kQ MBS —MINSSE TS, HERA RCBABE, MBRMASESHES. ReCps BHEEH M 50 ~ 150 ns KITE
EIR#TERE (#IL Rg=100Q, Cpg=1nF).

) ATHHLERIPTHEEL$E, R 7 Coc AEMELRIZR ATHEME.

) TERRBERIPERIRP, RpCsc MIRTEIEHRIZE 1.5 ~ 2 ps AUSEEMIEE.
8) %% GND ZZFIhE GND Z84E Ny, Ny, Ny BIERER—S L. BT ER TAESIEIEEH) GND ZFIZE GND . ERT, 5% GND LMINZE GND &2 B E

RIZRFTRERISE

9) ENEAHMERALEMEIL Motion SPM 45 /=R EI5 | BiI% % .

10) AFFIERIBHRRIR, NMRFTHEGRRIEKEST P & GND 3IBIERIZEL. #F7E P F1 GND 3IMIEIER 0.1 ~ 0.22 pF S TREE R .
M) EEMRABBEERGF, LTFHAETHBER. EXEERT, MCU MUBRZZIENEEEBMES.
12) fEB— X2 B IR R %R A TN AR E S H MRS BRI SRR IC RSB
13) 14 Cps IEIFREHFIEIFNEBEMAE. FIF, A Cpgc i%#F 0.1 ~ 0.2 pF REFIAREFIELTFMN R- XHEBRE.
14) 4858, ES%E AN-9070, AN-9071, AN-9072, RD-344 1 RD-345,
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]
FAIRCHILD

SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ Sync-Lock™
AX-CAP®* FRFET® ® SYSTEM
BitSiC™ Global Power Resource™ PowerTrench® GENERAL
Build it Now™ GreenBridge™ PowerXS™ TinyBoost®
CorePLUS™ Green FPS™ Programmable Active Droop™ TinyBuck®
CorePOWER™ Green FPS™ e-Series™ QFET® TinyCalc™
CROSSVOLT™ Gmax™ Qs™ TinyLogic®
CTL™ GTO™ Quiet Series™ TINYOPTO™
Current Transfer Logic™ IntelliMAX™ RapidConfigure™ TinyPower™
DEUXPEED® ISOPLANAR™ ,:)m TinyPWM™
Dual Cool™ Making Small Speakers Sound Louder 4 - TinyWire™
EcoSPARK® and Better™ S.avmg our world, TmWAWV/KW at a time TranSic™
EfficientMax™ MegaBuck™ SignalWise™ TriFault Detect™
ESBC™ MICROCOUPLER™ SmartMax™ TRUECURRENT®*

MicroFET™ SMART START™ nSerDes™
LI MicroPak™ ggl'cltéons for Your Success™

i ™
Fairchild Semiconductor® il STEALTH™ i
FACT Quiet Series™ MotionMax™ SuperFE Ultra FRFET™
FACT® WSaver® SuperSOT™-3 /
T® m aver UniFET™

FAS OptoHiT™ SuperSOT™-6 VeX™
FastvCore™ ® SuperSOT™-8 ;

OPTOLOGIC p VisualMax™
FETBench™ ® SupreMos®

OPTOPLANAR P VoltagePlus™
FPs™ SyncFET™ o

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:
1. Life support devices or systems are devices or systems which, (@) are 2. A critical component in any component of a life support, device, or

intended for surgical implant into the body or (b) support or sustain system whose failure to perform can be reasonably expected to
life, and (c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accordance with instructions for use provided in the labeling, can be safety or effectiveness.

reasonably expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www fairchildsemi.com,
under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, 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 our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative / In Desigh Patasheet contal_ns the deggn specifications for product development. Specifications may change
in any manner without notice.
o . . Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Preliminary First Production N . . 3 . I .
Semiconductor reserves the right to make changes at any time without notice to improve design.
No Identification Needed Full Production Datasheet contal_ns flngl spemflvjatlons:. Fairchild Semlponductor reserves the right to make
changes at any time without notice to improve the design.
Obsolete Not In Production Datasheet cont_alns specmcatlo_ns on a_product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
Rev. 166
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative
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