FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor and the ON Semiconductor logo 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
i products, includi pli with all laws, and safety requil or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” p 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
ical 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 icond 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, d and exp andr ble 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.



http://www.onsemi.com
mailto:Fairchild_questions%40onsemi.com?subject=System%20Intergration

FAIRCHILD

EEe————
SEMICONDUCTOR®

FNA21012A
1200 V Motion SPM® 2

ik

- Bt UL 58 E209204 SAIE (UL1557)

1200 V - 10 A =% IGBT i#Z88 (B SR HEMRIRE)
FiRIFEIIES IC)

o RIFE. FEEBHER IGBT
* XM DBC (Al,03) EAR LI IFFERAIHAMA

NEBEZE-MEMETRHA Vs 5B LENRI B BR iR
B

« {Kuf IGBT BYIRS & STARFFER 5| B A F =18 AR
o NIFEBIEHERAE

o B SURE RSP AT SLIR B M F B
MK sense-IGBT LI AT L FRIRIP

o YRIEELL . 2500 Vrms /1 434

E3 ]

R F
- BRI - TAbFAL (3557 400 V 5D

X &R
« AN-9075 - Users Guide for 1200V SPM® 2 Series
* AN-9076 - Mounting Guide for New SPM® 2 Package

* AN-9079 - Thermal Performance of 1200V Motion
SPM® 2 Series by Mounting Torque

201412 A

FNA21012A 2—2k5Ei##9 Motion SPM® 2 183k, K3tk
"‘Zf"\ ERIEREHF PMSM EHIRBIEESENSM

BENTHEMETEE. XEBRREEMATHAE IGBT Ao
WQIXEiJl«)LE'i/J\%%EEFF#Eﬂ‘ﬁ‘EE RFE. EITHIRHZER
ERIPAFME: RIER SR EE. A MNSEERS.
RENSR HVIC RFEE—NEHFEE, $iS5EH T
*&Eﬁ)\%ﬂﬁj}ﬁ IREHFEIRAER IGBT E'JI_JEE.E SR
IRFES. JMIAY IGBT fumEBSMEMIEY, TXiEF
szﬂ%@SE’Hﬁ:ﬁU%/ﬁ

1. EERBRE

I£3% T ®INdS UOBON A 0021 VZLOLZVNA

HEMRSEBER
8B BHIRR HE k= 31 =
FNA21012A FNA21012A SPMCA-A34 Rail 6
©2013 XIS HAT] 1 www.fairchildsemi.com

FNA21012A Rev. CO



SERRHITHERTHRE

Fi7Re
o MWFHEERELE IGBT:
- HPEES

SIBEE

(mp

@w

@V

+ 1200V -10 A IGBT #3588, &M T =4 DC/AC IhZEiik (F

SEAEIIEED . PRIPFIRGEIEHIThEE

o MWFiFETRS IGBT: #MRIENBE. SEMR

a

ZHE 3)

EHSIR TR HI B R R ESUE R (UVLO) FTH B # i EnfIanE 5 F1E 15

ARIRTHER G . FRER(RIF (SCP) {THIl I, KRIEHERIF (UVLO)
: MR UV (RimEIR) FEEEEE
< MINED: SREAYIEN, WAT 3.3/5V IBERF, HMERMELRKREA

° O—=

Case Temperature (T¢)
Detecting Point

@“@u

(5) Nw
(6) Ny

(7)Ny

-

a0 11 1 [

(1]
|

35.30

O
o O J

JUTTO0T 00 0000 U7 T TJ HHU ]

17.15

2. ¥R

(34) Vgw)
(33) Vew)

(32) VBD
Ve WH)
0) INwh)

29) Vg
28) Vi)

(31

3

(

(

(27) Vepy)
(26) Veevny
(25) IN(vh)
(24) Vs
(23) V)
(

(

(

(

22) Vep)
21 ) VCC UH)
20) COM
19) IN(uh)

(18) Rsc
(17) Csc

(16) Crop
(15) Vro
(14) INow)
(13) INoy
(12) INuLy
(11) COMy,
(10) VCCy,

©2013 ¥IEH SHA LA
FNA21012A Rev. CO

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



5| BpEIE
SIS Bl B 5| IR
1 P BRI IE iR
2 W W 5t
3 \ V fEiH
4 u U 185
5 Ny W HEE B TR S
6 Ny V BRI faih
7 Ny U HERE RN T 6
8 Ry AERPERY KB GRERMD
9 VTH B RE
10 Veew) IR IC 1 IGBT B{EimiRE
1 COM(, iR\ T RIS
12 INwL) 1Kif U BRIES A
13 INov Kim V AERESHA
14 INewL) 1R W HERIE SN
15 Vro HrE
16 Crob WEHIEM L FERE B R
17 Csc FERRERENMARS (RBIEES)
18 Rsc L B FL R R B L
19 INH) =i U HHeESHA
20 COMy) i e R
21 Veeuh) U #8 IC S imiRE
22 VBD(W) Ut B 2668 B A0 B 25 iR E BUBATR
23 VB(U) U 18 IGBT Bz S ik iRE
24 Vsu) U #8 IGBT IEm1H & im fm R 11
25 INH) =i VAERNESEA
26 Veewh) V # IC S imiRE
27 Vep) V 1ES % B HEE A B % R ERIER
28 VBv) V 18 IGBT IS im R E
29 Vsv) V #8 IGBT B S i fm E i
30 INowH) =im W AERESHEA
31 Vecwh) W 18 IC SRR E
32 VBD(W) W HH S B 25 H B B 2 Z AR ERI PR
33 Vaw) W 18 IGBT IRshA S inmiRE
34 Vsw) W 48 IGBT IRHNAY = i i FE A
©2013 kIEHFSHE AT 3 www.fairchildsemi.com

FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



REREF IR SN / 5|

(33) V) Va
(32) Veouwy
(31) Vecwn) Veo HVIC out ——
COM
(30) IN[WH} N VS
(34) Vs _l 4
e ;
BD(V)
(26) Veewn Veo HVIC out —
com
(25) INgwy IN Vs
(29) Vs, B
(23) Vi Va
(22) Vo
(21) Vecum Vee HVIC our [
(20) COMy, COM
(19) INh) IN Vs
(24) Vs _J- .
(17) Csc Csc ouT —|
(16) Crap Cron \1
(18) Vro VEa
(14) INyw IN LVIC our |
(13) INw IN \1
(12) INy IN
(11) COMy, com
(10) Ve Vee out I \1
[ hermisor L
)

iE:

3. RERHEE

1. BERSHE=NEM IGBT HAL, B4 IGBT BUEER_REM—MEH] IC.
2. $LEEBIRA = sense-IGBT ARk, |1 IGBT BELER_REM—MEH IC. EEMMRIRRNFRIFTIEE.
3. BRI RIFA BT RN ERFERMN R = NMAHIRER

(18

) Rse

W (2)

Nw (5)

Ny (6)

Ny (7)
Rrh(8)
Vi (9)

©2013 ¥IEH SN E]
FNA21012A Rev. CO

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



B RARIEE (7,=25°C, BAERHERSE.)

TR
s 2% TE&H iEE Bl
Ven HREE MENZE P - Nyy Nyy Ny ZI[8 900 v
Ven Gpim) | BIREE CRIE) BEMZE P - Ny, Ny. Ny Zi8 1000 \
Vces SRR - R BB E 1200 \Y
tle #4 IGBT HySE IR R Tc=25°C, Ty<150°C (£ 4) 10 A
*lcp 0 IGBT MYSRRRERE (I&1E) TC; 25°C, T, < 150°C, Bk FEBE /N F 1 ms 20 A
GE4
Pc S BIRINFE Tc = 25°C per One Chip G 4) 93 w
Ty TiEsER -40 ~ 150 °C
EHIER S
s 2% TE&H iEE Bl
Vee el R E HEMZE Voo Voo - COM Z i 20 v
Ves R R HEAZE Ve - Vsuy Vaw) - Vsvy Vaw) - 20 v
Vsw)
ViN MAESHE HEAMZE INry, INeviy INwry: Ny, Ny, | -0-3 ~ Veet0.3 %
INewi) - COM Z [&]
Veo HBE i s LR R R M7 Vig - COM 28] -0.3 ~ V0.3 v
Iro HRERG L R Veo 5B R R 2 mA
Vsc SREMBNEE MM Cgc - COM Z jdl -0.3~Vgct0.3 |V
BE_RERY
= e TEHRH HEE By
VRRM BAEEREHEE 1200 v
IF IEEER Tc=25°C, T;<150°C (GE 4) 1.0 A
Irp ERMER (EE Tc =25°C, Ty < 150°C, B BEE /N F 1 ms 20 A
GEd
Ty TiEsER -40 ~ 150 °C
BINNRG
= e TEHRH HEE By
VenpRroT) | BERIFEIREERS GERRMRIFGES) |Voc=Ves=13.5~16.5V, T,=150°C, ik 800 \
EEM, <2ps
Tc BRREGTIERE RE 2 -40 ~ 125 °C
Tste Bi%RE -40 ~ 125 °C
Viso i % g(]J H;Iz, ESZRR, 1578, EREEERE 2500 Vims
PR
s BH TEFH R/ME | BBME | {FKE | B4
Rihjeya | B - TR $A5ES IGBT 45 (F 1/6 HHR) - - 1.33 °C/W
Ragor | % IS FWD 885 (5 1/6 1850 - 230 | °C/wW

4. XEAERMT ERIGHTEENHESER.
5. XTHRIFRE (Tc) WNER, HSHE 2.

©2013 ¥IEH SN E]
FNA21012A Rev. CO

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



S (7,-25°C, piErmaEns.)

WL RFERST
s B8 TE&H B/ME | B88ME | RAE | B
VcE(saT) SR - REREEFEBE |Vec = Vs =15V Ic=10A,T,;=25°C - 2.20 2.80 v
V|N =5V
Ve FWD E[9fE V=0V IF=10A, T;=25°C - 2.20 2.80 Vv
EEEET Vpn =600V, Vee =15V, Ic = 10 A 045 | 085 | 135 | ps
T,=25°C
t J - 0.25 0.55 S
SN ViN=O0V o5V, BmaE s
tOFF m 5 - 0.95 1.45 us
tC(OFF) G 6) - 0.10 0.40 us
ter - 0.25 - us
LS | ton VpN =600V, Ve =15V, Ic = 10 A 035 | 075 125 | ps
T,=25°C
t J - 0.20 0.50 s
SON) V=0V o5V, mEsE a
tOFF nE S5 - 0.95 1.45 MS
tC(OFF) (EE 6) - 0.10 0.40 us
tr - 0.20 - us
Ices EHBL - EHMERER | Vee = Vees - - 5 mA
E:

6. ton N topr BIEIRRMIERIRE] IC MYIEIEIRATIEL. toon) F1 toorr) IRTEM BB EMIMRIREN R T, IGBT ASHIFFXATE. HMAER, HSLE 4.

100% Ic 100% Ic

trr
\Y | | \Y
CE C C A CE
) —
/ N\ / N—
V|N VIN
fon torr -
tcion tcoFr
10% 1 (ON) ‘ (OFF) ‘
VIN(ON) 90% lc 10“% Vce V\N(OFF) 10% Vce 10% lc
(a) turn-on (b) turn-off
4. LRI E X
©2013 kISR AF] 6 www.fairchildsemi.com

FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



One-Leg Diagram of SPM2 l

2000

SWITCHING LOSS, Eg, (W]
g

—— IGBT Turn-OFF, E_

FRD Tum-OFF, E
mc

Ll P

400 |- -

T

’ P t N
Cssii VE —
™ ouT —+ LS Switching
Vs —l GJ
HS Switching r 3 UVW Ven
AEg < - Vv
LS Switching = N Inductor 600V
Vee 9
sy Vin \é:o OUT‘{ HS Switching
oV @ Vee 4.7kQ ) o
\%
e CcoM Novw
15V .
Rsc
5V I
5. FF 33zt Ea 2% e f5)
- Inductive Load,V, =600V,V_ =15V, T = 25T - Inductive Load,V_, =600V,V__=15V, T =150 T
—— IGBT TurnON, E,, ' —— IGBT Tum-ON, E,, '
2400 2400

IGBT Tum-OFF, ED" TR
FRD Turn-OFF, E

2000 rec

BOD |ocvonlonn

SWITCHING LOSS, Eg, [ud]
g

.

z 3

COLLECTOR CURRENT, | [AMPERES]

Resistance[kQ]

4 5

[} 7

] :] w o 0 1 H 3 4 5 8 T ] :] 10
COLLECTOR CURRENT, | [AMPERES]

6. FFAIFERE (HLEE)

R-T Curve
600
550 “R-T'Curve in'50C ~125C
500 0
450 \ 16N
400 g \\
2 12| N\
350 g |
\ g e
300 @
\ g, BN
250
200 ol - - - - - -
\ 50 60 70 80 90 100 110 120
150 \ - Temperature ['C] -
100 L
50 S
0 — —
20 10 0 10 20 30 40 50 60 70 80 90 100 110 120

Temperature T [T]

7. AEAHBEERN R-T %k

©2013 ¥IEH SN E]
FNA21012A Rev. CO

7 www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



BEZRERS
7S S TE&H R/ME | BEME | HKME | B
Ve ErABE IF=10A, T,=25C - 2.2 - v
t & e IF=10A dlg/dt=50A/ps, T, = 25°C ] 80 - ns
EHIRR S
7S S TiE&H B/ME | BBIE | |AE | g
laccH VecuHvHwh) = 15V, Vee(uH) - COM), - - 0.15 mA
Vee BEASERER | INUHVvHwWH) =0V VeewH) - COM),
VeewH) - COMpy
|QCCL VCC(L) =15V, IN(UL,VL, WL) =0V VCC(L) - COM(L) - - 5.00 mA
lpcch VecurvHwH) = 15V, ey = Vee(u) - COMy), - - 0.30 mA
20 kHz, Duty = 50%, MEMFEHRI | Vecwr) - COMp),
Voo BIEHLE | —/ PWM S Vo) - COMgy
lpccL Veew) = 19V, fpwm = 20 kHz, Duty = Veeq - COM - - 8.50 mA
50%, HEiTFKim— PWM 55
1PN
las | Vs BRASHIEHR | Ves = 19V, INH, vH, wH) =0V V) - Vsuy - - 0.30 mA
VBw) - Vsvy
Bw) - Vsw)
Ipgs Vgs TEHIRER | Voo = Ves = 15 v, prM__='20 kHz, | VBu) - Vsu) - - 4.50 mA
Duty = 50%, HEmFEima—4| Vewy) - Vsw)
PWM {ES4#IA Vew) - Vsw)
Vron |#BEMLAEE Ve =15V, Vgc=0V, Vgo HEE: 47kQ E5V Pull-up| 4.5 - - \Y
VroL Voc =15V, Vgc =1V, Vo BH: 47kQ E5V Pullup| - - 05 Y
Isen | BNREM IGBT B9 |Vee =15V, ViN=5V,Rgc=0Q, |lc=10A - 7 - mA
BT Ny, v, w SRES R
Vscrer) |F2R&ALA B E Vec=15V GE7) Csc - COMy 0.43 0.50 0.57 \Y;
Isc |MERERMEBLT |Rsc=68Q ¢ 1%), Ny v, w iR ES RBMHEERE - 20 - A
GET)
Weep | HIBEBBXERT | MBS 10.3 - 12.8 \%
UVcer EfBF 10.8 - 13.3 Y,
UVesp 4 S 9.5 - 12.0 v
UVBsr p=Livi:Ra 10.0 - 125 Y,
trop | RERELAI L KT Crop = Open GE8) 50 - - us
Crop =2.2nF 1.7 - - ms
VIN(ON) S@EREBE MEIE IN(UH, VH, WH) ~ COM(H), IN(UL, VL, WL) ~ COM(L) z - - 26 \%
VinOFF) | <ERBIERE 1£) 0.8 - - v
Rty B PR A PE{E at Try =25°C nE7 - 47 - kQ
at Try = 100°C GE9 - 2.9 - kQ

7. MEERERIRIP TR SUE R TRIR, EAKR IGBT FHRUNERESNERRF I BHRK. MRBASTREERLEM Ny, Ny, Ny mi0HeR, WERRRmEEFRNE.

8. BRI AT trop BUR TR Crop MME, ATRA FEMIEMAREITIHE: trop = 0.8 x 108 x Crop [s]-
9. Try AAMBIABSHEE. BRRGEEEE (To), HIRBEKRBHAITIR.

©2013 ¥IEH SN E]
FNA21012A Rev. CO

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



HELIERN

= #fE "
#s B TE&H BvE | ARE | BE B {iL
Ven | BREE HEMZE P -Nys Nyo Ny 208 300 600 800 v
Veo | mmeBRE FEMAE Voown, v, win - COMgy Voo, - COMy, | 135 | 150 | 165 | V
Ves | EimimE HEME Vew) - Vswy Ve - Vswvy Vewy -Vsw) | 130 150 185 v
dVec/ dt | fhlB R R -1 - 1 V /s
dVgs / dt
tdead |BFUEMBEBRIEXEE |ERTEMINES 2.0 - - us
fowm | PWM SIAISS -40°C < T¢ < 125°C, -40°C < T, < 150°C - ; 20 KHz
Vsen | RNV E BEMZE Ny, Ny, Ny - COMy 1) 5 5 \Y
(B RIBEE)
PWinoN) | S /NI BKFE Ic<20 A ERESEREEAE Ny v, w MERBZZEN| 15 - - s
PWiNoFF) N<10nH G 10) 15 _ _
T, |&%&E -40 - 150 °C
-

10. EMABOHWEEIRTHERE, A RURETMEBIER .

f,, =15 kHz

|| v, =600v,v _=v _=15Vv
T<150C , T _S125T

M..=0.9,P.F.=0.8
1| Sinusoidal PWM

Allowable Output Current, I, _[A_ ]

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Case Temperature, T_[T]
8. RIFRAMHER

51:
1M XA RFRERRER L RRETERNSEE. ZRIIRRAMTIERN, ETESHE.

©2013 kISR AF] 9 www.fairchildsemi.com
FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



U R E B

12. REFHAIZITRYIZNI A A1 AT KRSER DBC £RMHE, FEERHBIMERBAR .
13. BB ARHE. B 10 B/RT REIBTH, HENHRINF. RETTELWIRER DBC AR, FTHERHEANRATEHIEN 20 ~ 30%.

¥ THe&H &/ME | ##8BUE | RKE | S
wETEE nE 9 0 - +200 pm
REEHE REEFE: M4 HFHE1ONm 0.9 1.0 1.5 Ne+m

TLE 10 ## 10.1 kg + cm 9.1 10.1 15.1 | kg+cm
— il JI5R R £137 19.6 N 10 - - S
—im S SR £137 9.8 N, 90 EF gk 2 - - "
& § %0 - g
(+)
‘GB*'»-::‘ [ T T e e e e e e e e e e e e e e e e e s s s oo ‘EB'
s T T o A
7 B U (+)
Tﬁ} &
9. FHENENE
Pre - Screwing : 1—>2
Final Screwing : 2—1
10. RRIRETHTEYH R IGFF
E:

©2013 ¥IEH SN E]
FNA21012A Rev. CO

10

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



SPM {RiPIhEERTFFE

s | | MEpEN

¢«

: Y
Protection RESET: SET RESET|
Circuit State : : :

UVeck:

:al : : !
Control ga § UVCC.[‘) “““““ é .3% ................... g 5
Supply Voltage : : Pl
: a2 : L
- ot B
: i fy
Output Current /\/\ M /\/\ /\/\
v «
v :

a5
Fault Output Signal

I

M. REFRP (Rim)

al:{EHImREBE LA YBEEAR UVecr B, FET—MHEESH, MRABEAFIEHNE.
a2: EEI{E: IGBT SiBHmiifnsiai.
a3 : RE#M (UVeep)o
a4 NSRRI, IGBT #KHf.
a5 : IRIBIMNBELAEE Crop MM, #EME TIEN—NEEHARERH.
a6 : REENL (UVceR)-
a7 EETE: AT —MIRSEESREHIES, IGBT ZBEHMEAKBR.
s
Input Signal J F L
Protection RESET;
Circuit State :
Control e
Supply Voltage
- *
Output Current /\/\ M /\/\ /\/\
\ «
High-level (no fault output) «
Fault Output Signal -
12. REFRP (Sim)
b1: EHIEIREELFH: ZHEE AT UVpsr B, FEIT—NMANGSE, MRAVEREA FIRTIE.
b2: EETIE: IGBT Si@Ftmakmsmii.
b3: &EMRM (UVgsp)-
b4: FLITEIMNEIZEE, IGBT £k, BXHrEHHES.
b5: REEHL (UVpsR)-
b6: EETE: HL T—MERSEHSRESHNES, IGBT SEHAMBATER.
©2013 kISR AF] 11 www_fairchildsemi.com

FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



Lower Arms J rj
Control Input @ iler |

Protection
Circuitstate ~ SET RESET

Internal IGBT f
Gate-Emitter Voltage
SC current trip level-------- {--% -

c1
Output Current ﬂ

Sensing Voltage
of Sense Resistor

c2

. - RC filter circuit
Fault Output Signal 5| time constant

delay

«
).

13. ERAERFRP ((LEATRIEIE
(&M AR R B
ol : ERIIE: IGBT SiBHmBinsmk.
c2: FEHERA (SCMR) .
o3 : FA MRS IGBT #RHIARHE .
o4 : FREHIIE IGBT XU
o5 : RIBSMBHAE Crop HORM, MM TIEM— M EERATEE B
o6 : MINERAS: IGBT Si, {BRAMFEMLAMMAERN, IGBT TSiE.
o7 : i TIELER, (B2 IGBT TSBEEME T— MERSEERSHES.
o8 : IERIIE: IGBT SiBHmMBAmA.

M HEOBR

+5V (MCU or control power)

SPM

INwH» INwry» 1Ny

INwy s INowy» NGy
Vro

MCU

COM

14. ¥R MCU 1/0 OB

*:

14. BMEARE RC #86 (RLRRES) WHREE N MRS T ERE PWM 155175 RS R EFENRI R ERIE&MEMAE. Motion SPM 2 FREMINESEBSER T —1
5kQ (HMEME) WTHEME. Eit, HEMASMPRRKEEN, HEIRZESERMNRIER.

©2013 kISR AF] 12 www.fairchildsemi.com
FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



1 Pl
. R, 80) INwiy
\M . X (31) Voo l’/\ic
= HVIC out —
“ W)
s
R
[ Gating VH ——VW\ N
. X(26)Veous, Veo
R, O Lerypn 1% HVIC oot —
Ve Vs
| | vG@)
R — [222)
GaingUH J——— i IN fo Voo
e Vee
N com out—
M Tdd HVIC
8 v Wl
C - il e
U 5VIine§
Rs 1 '
R
Rt W Greo o R : :
j R
c c Veo M ) A ) I
- )
Galing WL Ry IN : |
- R I(13)INM] | )
[Gatingvi —— N LVIC  our | ) |
R 12)IN,
Gating UL )——N/ T I( YN IN | Ne(6) R, E : |
L L 15Vline A0) V. —
© Ci o E y €L . Vee Rsers]g\:of { . \\ Power
= c ¥ e (11)COMy, com ) | ) onpune
= ouT | 1
5VIineY - 9) Vi | o ] '
T @) Rpy Csc ) Nu (7), 4 : 1
(  Temp. ’ |
Moniterin T Thermistor Rec (18) Rs | )
i& (17) Gs It e V1
c
Resistor : )
= D
|
B |
G R W-Phase Current €4 )| Y Sonel
1 GND Line
V-Phase Current€— -7
c U-Phase Current €—— :
-—— -4’

15. 23U P FL BR

E:

15. AT G HRE, MRAFTREHESMAINGKIESZ (NF2-3cm).

16. Vi Mt 2RMITHRE, HIESEMIZMABEERE MCU SUTHIBIEER, BUE Ik X2 2 mA. E2RE 14,

17. #REHA DK 35 AT LA E) Crop IMAVEBEES Cs AT .

18. NG S HEEFAEY. £ IC &, H—1 5kQ WEE¥S—MINESE TS . NY4RA RC BEHE, MBEKMANESIES. RiCq FHEEHNIZEEE 50 ~ 150 ns
SeEM, GEFER;=100Q,Ci=1nF).

19. ig@ﬁa@fﬁéﬁaﬁ&mgﬂﬁm%/m GBWUNF 10 nH) o SEAREMA (SMD) 2B FEBE R, RN LISHER. AFIELEE, ESNKBERNRTENEILS
n 4 Jify o

20. NSRBI E Ny, Ny, Ny iREMEER, ASEERERNMELET Igc KE.

21. AR RRIPTIRE LSS, SRR B, C, D SREMEL. 7 Csc WK Rec 2 M B R SIRRUNE A Ry SRS ST .

22. AT HRBREMRIPINGE, HEF BBERINE 1% WUA BB BERARMER Rs.

23. TEREREHRRIPE R R, ReCo ATIBIHMAIZIZIZAE 1.0 ~ 1.5 us SEEM. Re WEBMAEZE L FiZERMNEME R 49 10 EK. BEALRGERYEBSHITRE, BAAERERR
$PE ) AT BEAR B TR iR T E 0 ReCo A B MBS BEF LK.

24. BB AR AT Motion SPM® 2 =R i3 | %%,

25. ARFILRIBROBIR, MR ARG S C; F P & GND SIMIEIRYIEL. #%7E P & GND SIBIEER 0.1 ~ 0.22 uF HIESATTRAE R .

26. EE MRS, JLFHAZTHEE. EXEERT, CPUMMKBRET HNESEEBMNES.

27. FEB—IHTEIR R RIZR AN R E R E RS R E RIS SRR IC TERBHIR  GEE 22V/ 1 W, FHRFHRT 15 Q BFHZRE) .

28. #t% C) WEMER AT EEEA C, M 7 B EA.

29. iEH Cy IIFRES T EMBEA. i, H C,%EF 0.1~ 0.2 pF BEMARIBILITH R- XHERE.

©2013 kISR AF] 13 www.fairchildsemi.com
FNA21012A Rev. CO

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



IR ERIEE (FNA21012A)

0.80 2.30 1.30
0.60 2% L 17033 L 0.70 _y__(070)2X

i o  prmmp—

[l
]I
1 1
(7.00) 30 3% (7.00)
B80.50
79.50
34 10
20001 1010/0000400
@ ; ES
4 | ! l
. I ] i ________ L] 33
\\} i ‘EB‘ o
22 |
S1sT I ; &
M | . " . . P
W o w owww
1 24,30 9
23.70 |
70.30
69.70
TOP VIEW
33.30
32.70
31.30
30.70
26.30
25.70
24.30 21.30
23.70 20.70
14.30 16.30
13.70 15.70
(16.00) 70 70 (7.00)

(1.15)

Max. 1.10

2.10 0.80
1.90 7 0.60 2%

(1.50) 7%

NOTES: UNLESS OTHERWISE SPECIFIED
A) THIS PACKAGE DOES NOT COMPLY
TO ANY CURRENT PACKAGING STANDARD
B) ALL DIMENSIONS ARE IN MILLIMETERS
C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSIONS
D) PACKAGE SURFACE VOID SHALL NOT
EXCEED 2.3 x 2.3 x 1.0mm
E)( ) IS REFERENCE
F)[ 11S ASS"Y QUALITY
G) DRAWING FILENAME: MOD34BAREV2.0
H} FAIRCHILD SEMICONDUCTOR

AR RIRIERERS .

BERTITIE] K Ik RARFE LT MDY, W LURER SR A0 R E 4 -

http://www.fairchildsemi.com/dwg/MO/MOD34BA.pdf

32

& &

37.60
39.76

38.76

8.10
90 2 SI
oo
16.50
15.50

33 x 2.0 = (66.00)

38.80

19.40

| Lo
“mmmm|¢¢:¢¢¢m¢|§m¢|i¢|¢|¢¢¢¢¢¢¢/°_

19.40

HEEREA—TRS, REAEEILFSETHNES. ARSHTRSETNH, BETMBBNEH. HEREK EAMRAF
I BH, HEROLFSERREIIREETRA. HEAEHTT AR ARLTEENNZRSEHE, TEEEPSR L

DETAIL A DETAIL B
(SCALE Nia [SCALE NIA)

LAND PATTERN RECOMMENDATIONS

©2013 ¥IEH SHA LA 14
FNA21012A Rev. CO

www.fairchildsemi.com

I£3% T ®INdS UOBON A 0021 VZLOLZVNA



=
FAIRCHILD

SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and s not

intended to be an exhaustive list of all such trademarks.

AccuPower™
AX-CAP™
BitsSiC™

Build it Now™
CorePLUS™
CorePOWER™
CROSSVOLT™
cTL™

Current Transfer Logic™
DEUXPEED”
Dual Cool™
EcoSPARK”
EfficientMax ™
ESBC™

Fairchild®

Fairchild Semiconductor”
FACT Quiet Series™
FACT®

FAST”

FastvCore™

FETBench™

FPS™

F-PFS™

FRFET”
Global Power Resource™
GreenBridge™

Green FPS™

Green FPS™ e-Series™
Gmax™

GTO™

IntelliMAX™
ISOPLANAR™

Making Small Speakers Sound Louder

and Better™
MegaBuck™
MICROCOUPLER™
MicroFET™
MicroPak™
MicroPak2™
MillerDrive™
MotionMax™
mWSaver”
OptoHiT™
OPTOLOGIC"
OPTOPLANAR"

&

PowerTrench®

PowerXs™

Programmable Active Droop™
QFET”

QS ™

Quiet Series™
RapidConfigure™

N

Saving our world, 1Tm\WMW/KW at a time™
Signal\Wise™

SmartMax™

SMART START™

Solutions for Your Success™
sPm®

STEALTH™

SuperFETE’

SuperSOT™-3
SuperSOT™-6
SuperSOT’l’-B

SupreMOS™

SyncFET™

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

Sync-Lock™
SYSTEM _
GENERAL"
TinyBoost™
TinyBuck™
TinyCalc™
TinyLogic”
TINYOPTO™
TinyPower™
TinyPWM™
TinyWire™
TranSiC™
TriFault Detect™
TRUECURRENT™
uSerDes™

V4.

UHC®

Ultra FRFET™
UniFET™
VCx™
VisualVlax™
VoltagePlus™
Xsm™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPRCVE
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 YWITHOUT THE

EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain
life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be

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

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

safety or effectiveness.

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 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 notice 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.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

Ohsalela Mokl Production The datasheet is for reference information only.
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