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e AN-9070 — Motion SPM® 45 Series Users Guide
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AN-9072 — Motion SPM® 45 Series Mounting Guidance
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Device Package Shipping
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(Pb-Free, Halide Free) Tube

© Semiconductor Components Industries, LLC, 2011 1
October, 2023 - Rev. 3

Publication Order Number:
FNA41560B2CN/D



http://www.onsemi.cn/
https://www.onsemi.com/download/application-notes/pdf/an-9070.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9070.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9070.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9071.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9071.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9071.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9071.pdf
https://www.onsemi.com/download/application-notes/pdf/an-9072.pdf

FNA41560, FNA41560B2

ERBIIThEIIEE
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17 VeeH) IC 70 IGBT EsifIEm AL RE
18 INwH) i W HERES RN
19 INvH) S V ERES AN
20 INUH) S U HHIESHA
21 Vsw) W 18 IGBT IR &Y & i FE 51t
22 Vew) W 18 IGBT BBz & imimE
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www.onsemi.cn

3



https://www.onsemi.cn/

FNA41560, FNA41560B2

REBFHEBESHMN /5

VrH (1)

O
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1 FEERNEIHEA = IGBT RAERER_MEFN—MES] IC HR.

2. FEFRARIBA = IGBT KRR _MEM—MES IC Apl. EEMRIENFIRIFIIEE.
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X R ATIEME (T,=25°C, KIERAEHA. )

| #m=s | % | THE&f gl B
AR
VpN HRBE HEANZE P — Ny, Ny, Ny Zi8) 450 \%
VpN(surge) | BUREREE (RIE) HEAZE P - Ny, Ny, Nyy 218 500 v
VcEs EHR - Rz EBE 600 v
g B IGBT HIEEERER Tc =25°C, Ty < 150°C 15 A
Hep B IGBT FISERRER (1E1E) Tc=25°C, Ty<150°C, AKHZEE/NTF 1 ms 30 A
Pc S RINFE Tc = 25°CC, BMNEH 41 w
Ty TIEEER GE 4 -40 ~ 150 °C
EHIER S
Voo EHl e R E MEM7E Veer), Voo - COM Zid] 20 \%
Ves EimEFRE HEMZE Vew) - Vsu) Vew) - Vsv) Vew) - 20 v
Vsw)
ViN MNESHE HEARZE INr), INevH), INwh), INuLy, I, -0.3~Vgc +0.3 v
INgwi) - COM Z |&]
VEo HpE L R AR MEHN7E VEo - COM Z (8] -0.3~Vcc +0.3 \Y
IFo BSR4 L FLTR Vo 5IBIRLRER R 1 mA
Vsc TR E MEHN7E Cgc - COM Z 8] -0.3~Vgc +0.3 \%
BE_REDS
VRRM BARESERMEBE 600 \%
Ie R T = 25°C, T < 150°C 0.50 A
Iep IEEET (181E) Tc = 25°C, T, < 150°C, BioRFEE /NTF 1 ms 1.50 A
Ty TR -40 ~ 150 °C
BNRYG:
Venprot) | BERARIFEIREERS] (EEMRIFEET) | Voo = Ves =135 ~165V 400 v
Ty=150°C, FEEM, <2 us
Tsta FIRE -40 ~ 125 °C
Viso S HE 60 Hz, IE3ZER, 35/ 1 4, EEREE 2000 Vims
R

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

ﬁg@%ﬁﬁ%k%iﬁ%&*ﬂﬂjE’ME?E, BETRAIT, MRBIETREIRM, BIARTBEDRE, TRASUBRET, T

2 Woton SPA1 45 PSEVERATIRISH 08 ASEESBR 150°C.

ol
%e Py Th&H B | AEE | BB | 2
Rogoa | &% - RANRAR %3 IGBT 35 (5 1/6 ) = - | s0 | ow
Rtni-oF ¥ 8E FWDI 885 (5 1/ 6 #R) - - 43 °C/W

5. XTABRE (To) OMES, SNE 2.
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LS4 (T, = 25°C, BIES AR )

S % | &b EAEESEIETE
B
VCE(SAT) SR - ZEHREIAFIEE Veg=Ves =15V Ic=50A, Ty =25C - 1.8 2.3 \Y
ViN=5V
VE FWD IEEHE ViN=0V IF=50A, Ty =25°C - 1.8 2.3 v
HS toN FF <A 1E] VpN = 3000 V,Vec=Ves =15V, Ig= 15 A, 045 | 0.75 1.25 us
tcon) ;I-/‘IJNZZS \?H 5V, EELfE - 0.25 0.50 us
torF (£0) - 0.75 1.25 us
tc(oFm - 0.25 | 0.50 us
trr - 0.15 - us
LS ton VpN =300V, Voc=Vas =15V, Ig= 15 A, 045 | 075 | 1.25 us
tcon) \T/,JNZQS c;?H 5V, EELfE - 0.25 | 0.50 us
torF (£0) - 0.75 1.25 us
tc(oFF) - 0.25 0.50 us
tr - 0.15 - us
IcEs SEEAR - R SHRIEIRE TR VCE = VcEs - _ 1 mA

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
(BEIEX)
fﬁik%giﬁ&z%ﬂ “Eﬁgﬁ'ﬁ” REDFIHB AR Z G T~ RMEESE .. MRETRFETEIT, FRlEERTRS “BSFNT" R
FRFlERE B B —EL.
6. tOEN #n zt%f': EIRRRAERIR ) IC MEMIIEIRRTE]. toon) F toorr) IRTEEMIARA ERMIRIERZGT, IGBT KEHIF XRTE. FHE
SNy 'LFI ﬁrJ_]L, 30

100% Ic  100% Ig
A

trr

Vce Ic Ic A Vce
A
Ne— N—
V
a IN Vin
t
ON torF
v | tcon tc(orp)
A 10% IC ¥ v v v \
VIN©ON) 90% Ic  10% Vg VIN(OFF) 10% Vce 10% Ic
a) Turn-on b) Turn-off

B 3. FFEEHERENX

www.onsemi.cn
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Inductive Load, Vpy =300V, Vcc =15V, Ty = 25°C Inductive Load, Vpy =300V, Vcc =15V, Ty = 150°C
900 T T T T 900 T T T T
%3\_ 8o+ — IGBT Turn-ON, Eon q:_ 800 I — IGBT Turn-ON, Eon 7_
= = IGBT Turn-OFF, Eq¢ = — IGBT Turn-OFF, Eq¢ A
% 700~ FRD Turn-OFF, Eyg¢ % 700 - FRD Turn-OFF, Ejec v
S 600 v 9 600 // 2
(0] P 0] P /
Z 500 = z 500 v
I
S 400 %/ é 400 ,/
7 1T 7 /
5 P . o
c% 00 ’/// (% 00
4100 F——= @ 100 S i
0 I 1 1 I | | | 0 | | | | | |
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
I, COLLECTOR CURRENT (A) Ic, COLLECTOR CURRENT (A)

4. FRRIMFELHE (HEE)

S (T, = 25°C, BIESB B, ) (continued)

| #= | Y THE&H EXAEESEETE
IR
laccH VCC ESHIRRR VCC(H) =15V, IN(UH, VH,wH) =0 \ VCC(H) - COM - - 0.10 mA
laccL Veew =15V, INuL, v, wy =0V Ve - COM - - 2.65 mA
IpccH VCC HiFHR Veew =15V, fpwm = 20 kHz, Veern) - COM - - 0.15 mA
HZ=EE = 50%, KT =umay—
PWM fESHIA
IpcoL Vecpy=15V, fpwm = 20 kHz, Ve - COM - - 3.65 mA
HZEE = 50%, MEmnFRiwma—
PWM 554N
laBs VBS SHIRER Vgg=15V, IN(UH, VH, WH) = oV VB(U) - VS(U)7 - - 0.30 mA
VBv) - Vsv),
BW) = VsW)
IpBS VBS T{ERiREER Voo=Vas = 15\V, prM =20kHz, [Vgu)- Vs - - 2.00 mA
&zt = 50%, EMTF=iRH— | Vv - Vsv)
PWM {ES#IA Vew) - Vsw)
VEOH HrE B E Vsc=0V, Vpo BLE&: 10kQ Z2 5V Lt 4.5 - - \Y
VEoL Vsc=1V,Vpo BLE&: 10kQ Z 5V Lt - - 0.5 \Y
Vscen | F2REARA R Vee =15V (£7) 0.45 0.50 0.55 \%
UVcep | FRIRFBER Ha e P 10.5 - 13.0 v
RE —
UVeer | 184 SLEBFE 11.0 - 13.5 \Y
UVBspb Ha e P 10.0 - 125 v
UVBsr ShEF 10.5 - 13.0 \Y
trob R Bk 5 30 _ _ us
Vinon) | SBEERE MESNTE IN uH)s INvH), INewr)s IN), INvy, INw) - - - 2.6 \%
- COM 2z |&
VinoFF) | RETERERE 0.8 - - \Y;
RtH PR{E (FABIEEFE) @ T1H = 25°C (3% 8) - 47 - kQ
@ Tty =100°C - 2.9 - ke

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BEIEX)

BRAESZAULAE, “HRSYFM” REPIIHHRMATIIMRZGTH~REES Y. MREFEEHTIET, FRMERTRS “"BE5E" RI§
RSN B S R —B

7. R RIPUER TR IR
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8. Ty AABEAESHERE . BFRERMEE (To), HRBEEEMAHITINRE.

R-T Curve
600
550 ........................ ............................ R_T CUWe in sooc - 12500
500 ................................................ 20
B R e e ST
w
y 9 N\
O
z B e
= )
(/) 1
: €, S
s —— _
0

50 60 70 80 90 100 110 120
TEMPERATURE (°C)

0 , .
20 10 0 10 20 30 40 50 60 70 80 90 100 110 120
Tr14, TEMPERATURE (°C)

5. NEAHEEMN R-T thik

S (T, = 25°C, RIESB B, ) (continued)

| #= | Y THE&H EA S ERE
B iRERS
VE EEEBE Ir=0.1A Tc=25C - 25 - \Y
tr R [E11% & R i) I =0.1A, Tc=25C - 80 - ns

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BEIFEX)

rﬁﬂE%ﬁiﬁz. “EEE’—Z»#?}'E” RIEPFIHHZATINRZGTHEREES K. MREFEEETIEIT, FRMEERES "BERTE RI§
FR5IMERESHA—H.

Built-In Bootstrap Diode Vg - I Characteristic
1.0

0.9
/|
0.8 7

0.7 7
0.6 7
0.5

/

0.4 — =

0.3
/
0.2 ~

|

s (A)

/ |T0=|25TC
0O 1 2 3 4 5 6 7 8 9 10 11 12 183 14 15
VE (V)

0.0

i
9. NEBZZHREHEMBMFEAR 15 Q.
6. NEBZE_MESH
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WETIEEH
e BH THEEH BME | BARE | BXE | 20
VpN HREE MEHNFE P — Ny, Ny, Ny Z 8] - 300 400 \Y
Vee B IRRE BEMTE Vo), Voo - COM Z i8] 13.5 15.0 16.5 \%
Ves | BiswE HEME V() - Vsu). Vew) - Vsv), 130 | 150 | 185 v
Vew) - Vsw)
dVgc/ dt, | $EHIEB IR R -1 - 1 V/us
dVgs / dt
tdead | BFLLIFE EiBAIZEXATIE ERTEMINGES 1.5 - - us
fowm | PWM BINGES -40°C < Ty < 150°C - - 20 kHz
Vsen | BIRENEEE #EM7ZE Ny, Ny, Ny - COM Z [8] -4 - 4 v
(BERBEE)
Pwinon) | RAMIABKEE (£ 10) 05 _ _ us
Pwin(oFF) 0.5 - -

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

(BEIEFEX

)
ESTHELECEREPAFIBRER, TRIEEBERET

ATEEE.

10. A=A RER MR, EMAKEERT RIRHEFE.

}I

lorms: (Arms)

Allowable Maximum Output Current

13
12
11
10 \ fsw = 5 kHz
9 AV

8 y.4 < \\

7 fsw = 15 kHz \\\\

6

4

3_V|jc=300V,Vcc=Vgs=15V
2_TJ<150°C,T¢S125°C

M.I.=0.9,PF.=0.8
(1) ™ Sinusoidal PWM
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Tc, CASE TEMPERATURE (°C)

BNRIFRHERERL”REZETERNSEE. ZRILMNRAMIERYE, ETRSNE.
7. RFRAMHER

www.onsemi.ch
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=

12. 3%

MU RS E &
BH TE&H BME | BEE | BXE | 24
BHTEE nE 8 0 - +120 um
LI RIFEIFET: M3 B 0.7Nem 0.6 0.7 0.8 Nem
JUES
RE 9 i 7.1 kg e cm 6.2 7.1 8.1 kg e cm
=5 - 11.00 - g
(+)
_,—'-'—"_'_'__'_'_'__'— _—H“-——__
| ] 4t At
T g
- - - 1.
e T
| P - \‘n\ Sk )JI
J@k >

VRV U R

Pre - Screwing: 1 — 2
Final Screwing: 2 — 1

E 8 FHENEME

SR IE AN, AN RSERMERE, mEERARITBRIAS.
13 BEANFYE. B9 BRTREIBITH, #EFNHERNF. TNTEH
RAFEHIER 20 ~ 30%.

AT A B

B 9. REBSTRAVHRIAR

RE{ELTH SPM 45 HERMIGEEIRIIT. MREEHEL A
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RIPTHEERT R [E

&«

4
Input Signal J I—

P &«

4

Protection
Circuit State RESET SET RESET
—
UVcer
al 26
Control Weop a3
Supply Voltage /
a2
a4 a7

Output Current

g

«

gug!

Fault Output Signal

a5

2

(a

4

al: IEHIRRRE LA HBE AR UVCCR &, FET— M FEBESH, MRAIREEA FiazhE.

a2: EET1E: IGBT SEBHMERTKBER.
ad: KEHN (UVCCD)o

ad: NIRITHIMARI M, IGBT #XH.
a5: #iEm it TIEB ).

a6: REE ML (UVeeR)-

a7: EET1E: IGBT SEBHMEAHKBER.

10. RIERIP (1Kiw)

«
7
Input Signal J I—
&«
P4
Protection
Circuit State RESET SET RESET
—
UVBsr
1 b5
Control b UVaso b3
Supply Voltage / b6
b2 ba

v
Output Current ' /\/\ l\/\

(4

dug!

High-level (no fault output)

4
«

Fault Output Signal

4

bi: $FHIERREE EFA: HBEEEAE UVBSR G, FET—MINGESH, IFNABEEAFIRE.

b2: EETE: IGBT SBHFmMEAHER.
b3: TKE*Q/W\]J (UVBSD)°

b4: FILIEHIMARISM, IGBT #Xi, BEXHREHLES.

b5: KIEE L (UVBSR)D
b6: IEETE: IGBT SEBHMEBaEER.

1. RERP (Sim)
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Lower Arms
Control Input

Protection
Circuit State

Internal IGBT
Gate—Emitter Voltage

Output Current

Sensing Voltage
of Shunt Resistance

Fault Output Signal

(BE&5MERS FREEFEFN CR EE)

cl: IEET{E: IGBT SBHMEKEEBR.
c2: R H RGN (SC fR).

c3: IGBT R A chif .

c4: IGBT XK.
c5: MINLOW’: IGBT XBTIR7AS
c6: HIN“HIGH”: IGBT §i#, 1E' TERRE M L ARt E A,

c7: IGBT XBPIRES.

i

4

—

In

c6 |c7
«
4
SET RESET
- A
A\C4
c3 «
2, I P4
SC A
c8
«

g
i

V\SC Reference Voltage;

4

il g

\

/'

CR Circuit Time ¥
Constant Delay

«

IGBT 1~ Si&.

4

B 12. FEERERP (UERATRIEIE)

M/ WO R

+5 V (for MCU or Control power)
Rpr = 10 kQ é

O
)

O
O

Ve

MCU

O

1

?_I

E:

14. BMANIBR RC 4 (BELERTS) AIMENRAER

S~

e

T

Vro

|_

COM

SPM

Q INwH), Ny, INwH)

O IN(UL): IN(VL): |N(W|_)

FiE R PWM $35I75 52 70 5 F 72 5 BNl FR BE AR IR R4 PR T 25028 .

Motion SPM 45 = RHMINIE SIS ER THEME R 5 kQ M THEM. Fitk, HFERINRRERERE, FiEZESEm
& 13. ##FARY MCU /O #EO 85

NIREERE.
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12



https://www.onsemi.cn/

FNA41560, FNA41560B2

(26) Ve HVIC

VB(U) PE
Cs @5) Vsu 4 s
. o VSO ourur—
Gating UH Ay = NUD ey v
(24) Ve,
@V VB
G vy A
A VS(V)
s (19) INwwy
Gating VH Wy o ouTvHI—

>

IN(VH)

(22) Ve vEW) V§(V) vV (5) M

Ces] 4 Cos] | @1 vaw 4 V)

M Gating WH A 49 Nows 1 INWH) Cocs| Voo
ating y DCS bc
! +15V (17) Vo OUT(WH)
| SR vee
C offfeiT o T 7 Cseod Vs LG

i Cseis (15) COM com
U +5V LVlC
Y (16) Vecy)
vce
RERS ouTuL—
T T ol
Rs Cspoos  Cspos anv = e— N\
{Fault g A 1 o VFO
P
Coer]
- Pt R I(M) INwy ouTevL
Gating UL 'R,v :l: o IN(UL) @) Rsv
Gating VL afd (9 Now INVL) TV
= LRs qu) Ny =
Gating WL Vi c IN(WL)
z 4 10c L {com  outwn—
v . csc N (9) Rsw
" () Vi analida
R @Ry, THERMISTOR ‘
Inout Sianal { U-Phase Current —
nput Signal for o
e : V-Phase Current 4——
Short-Circuit Protection | \
Temp. Monitoring W-Phase Current 4——

i

15. ATERHE, SMINBREZLRRAEEE (I F2-3 cm).

16. E%5 Motion SPM 45 =& MEBERL T — N BB INEER HVIC i, #OBKSE CPU Kk EEEA 2HITH, TEEME[M
HBEBRRTERRS.

17. Vpo i iR R RE., HESENiZABME LR E MCU S3EHIBRIER, LUE Irg I5E] 1mA FE£E 13) .

18. #i%F Cgpis WEMEN KA FEHHBE A Cegs N7 ELA-

19. MNEEAEEEEY. F£ICH, H—15kQ WEMES—MINESE ThIEM. #ERA RC BEHE, UWHREINES]
#fj. RsCps FTEIEHRITE 50 ~ 150 ns KISEEINZHTIERE (Bl Rs = 100 Q, Cps = 1 nF),

20. AT BFIEARIPTIEE S, RE #1 Cgc ARMELRIZR AT RERE.

21. FEE BRI, ReCgc HIRTIEIEERITE 1.5 ~ 2 us RISEEPIER.

22. 2% GND & FI1ZE GND 835 NU, NV, NW #JUEEER—= L. BAERRENERIEREES GND Z&F 1% GND
%, [T, #55) GND Z&FIhZ GND %2 [EiiE4% I 5 i R AT sErEE .

23. G EHHR A e SR Motion SPM 45 FZ RIS | BI&R %,

24, AMFIERIENIR, RRFTEEEMEEF A P & GND 5| MIEA0iEL . #FETE P A0 GND S|MIEER 0.1 ~ 0.22 mF BESiERRER.

25 ERMRAEBREZRGS, LFHAB THES. EXEFAT, MCUMMHBEZBNESEBHES.
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