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&1 ERAVIMBIREA

BHLEEE
BHRE A YIE I IGBT HiEf& (Note 1) Huixe
T FAEMIEEIEE. RS, FNA21012A 10 A/1200 V 1.5 kW/440 Vg V|so = 2500 VRms
BATMEE. [EREN (IE5Z 60 Hz, 1-min
TURBHGHE, Fhi, FNA22512A 25 A/1200 V 3.7 kW/440 Vac 25513 | IR
WA, fRIARERHL FNA23512A 35 A/1200 V 5.5 kW/440 Vac
FNA25012A 50 A/1200 V 7.5 KW/440 Vg

1. XEBENFEEREUATEG TREBILER: Vac=440V, Vpp=15V. Tg=100°C. T=150°C. fpwm=5kHz. PF=0.8. MI=0.9,
AR = 0.75. 150% T3 1 95h.
XEBHEERBAN, Bk, TREBEEFZHER.
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1 P EERBLEN
2 w W B
3 \Y; V 18
4 u Ut
5 NW W R ERBEBEA
6 NV V B ERBEEA
7 NU U 8GR ERBEEA
8 RTH F55e8 PE A 5B Bk EiLPEL G B 4 3))
9 VTH AR RE
10 VCC(L) IRz IC #1 IGBT B MRE L E
1 COoM(L) RN $E i
12 IN(UL) &M U HERESHA
13 IN(VL) &MV HESHA
14 IN(WL) &M W RS SN
15 VFO Ak
16 CFOD ATk EMER LSRN e
17 csc AT ES RN E (RE R 28
18 RSC 5 % B 57 R i B
19 IN(UH) =L R e R A b
20 COM(H) FoiERE
21 VCC(UH) U #8 IGBT IEshE = MR E
22 VBD(U) = U HE80 B 2 R EFRR
23 VB(U) U 18 IGBT BRI S MIRE
24 VS(U) U #8 IGBT IEsht = MlmE i
25 IN(VH) =V ERESEA
26 VCC(VH) V 18 IC SRE
27 VBD(V) =iV HEE B2 REBRR
28 VB(V) V 18 IGBT Eair=MHRE
29 VS(V) V 18 IGBT IRz 8 =S MR E it
30 IN(WH) =W HERESEA
31 VCC(WH) W 18 IC &iRE
32 VBD(W) = W 18 B 2 AR EFRR
33 VB(W) W 18 IGBT IRk = MRE
34 VS(W) W 18 IGBT IRz MR E it
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CANIERT
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R 3. BIRATEME (T) = 25°C, RIERBHER)

| #% % Tt gl IEXH
VN BERE 7EP - NU, NV, NW Z [8]57 900 %
VpN(surge) | FRIRFEE CRIE) FE P - NU, NV, NW Z &R 1000 Vv
VcEs SEHBIR - ZEREBE 1200 v
g 0 IGBT S£RRER Tc=25°C, Ty<150°C FNA21012A 10 A
FNA22512A 25
FNA23512A 35
FNA25012A 50
Hop $ 2 IGBT sk H AR (13 1E) T = 25°C, Ty< 150°C, ENA21012A 20 A
&F 1 ms B EE
FNA22512A 50
FNA23512A 70
FNA25012A 75
Pc SRR Tc=25°C BEEH FNA21012A 93 W
FNA22512A 154
FNA23512A 171
FNA25012A 347
T, TE4ER (Note 2) -40~150 °C
EHEIERS
Vee FEH R E £ VCC(H), VCC(H) - COM % (8 20 v
VBs SR E £ VB(x), VS(x) ZiElRz 20 \Y
ViN MANESHE 7E IN(xH), IN(xL) - COM Z (B F -0.3~Vgc+0.3 v
Vio HIRE I BR B E HEfn#E VFO - COM Z [8] -0.3~Vgc+0.3 \Y
IFo B R £ VFO 5| BIA9E R 2 mA
Vsc R R FE T MEAN7E CSC - COM Z [d] -0.3~Vcc+0.3 v
BEAH
VRRM RAEEREBE 1200 v
I IE[E R Tc =25°C, Ty < 150°C 1.0 A
Irp IE[EEE A (1§ 1E) Tc=25°C, Ty < 150°C, {&F 1 ms BAEE 2.0 A
Ty T 4R -40~150 °C
BENMRY
Venprom) | BEARIFIRHEE Vce, Ves = 13.5~16.5V, T, =50°C, IEEE{H, <2us 800 v
(EEBRIPEE)
T BREGTIERE WFB ARG, ESIE 45 -40~125 °C
TsTa HFhiERE -40~125 °C
Viso | #5EE 60 Hz, 3%, 1 5%h, SIBIEEMASR 2500 Vims
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xR 3. BIRAKTEME (T = 25°C, IRIEZAHEA) (continued)

| #5 | Y | A HEE EZ
AHE
Rinj-oa | H-E-SMEHiE WIS IGBT At FNA21012A 1.33 °C/W
(= 1/6 #51R)
FNA22512A 0.81
FNA23512A 0.73
FNA25012A 0.36
Ring-c) |ZH-ZE-SMEHAE #4588 FWD (At FNA21012A 2.30 °C/W
(' 1/6 151R)
FNA22512A 158
FNA23512A 1.26
FNA25012A 0.66

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.

(BEIEX) . .
MRBEBEHEAFEERPIILENECH, SHAESHR. WRBIEAXLIRE, BRERIEFGINEE, FTRSSBSEGRE, 2
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&4 HEIEEH

7S BH TEEH RME | #EE | &AE | B
VpN iR E HEMnZE P - NU, NV, NW 400 600 800 Vv
Voo | EHIRiREE #£ VCC(xH) - COM(H). VCC(L) -COM(L) 135 | 150 | 165 Vv
Z 81K
Vgs = NRE 7 VB(X) - VS(x) ZI[EIR A 13.0 15.0 18.5 Y
dVec/dt, | $=HIERIRE R -1 - +1 V/us
dVgg/dt
tdead B LE B %5 HO JE X B i ERTEMINGES | FNA21012A 2.0 - us
FNA22512A 2.0 - -
FNA23512A 2.0 - -
FNA25012A 2.0 - -
foom | PWMBBIAISS -40°C < T < 125°C, - 40°C < T; < 150°C - - 20 kHz
Veen | ERTREGMA=4 ghER #ENU. NV, NW - COM(H, L) 5 - 5 Vv
(BIERIBRIE) < BR A
Pwinon) | RMEAKGHRZIE (Note 3) 1.5 - - us
Pwin(oFF) 1.5 - -
Ty 2 -40 - 150 °C

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.

(BFIEY)
E:}:ﬁﬁlfﬁﬁzﬁﬁqﬂﬁ)?ﬂ%&ﬁ, TMRIEREBIEREIT. KIEEHEE TIEEEREPAEEEUIMIBETIET, FRESFMBRHN
AEM,

3. BWAMCREERTENE, KRR,

£ 5. S - T RAH(ET FNA21012A) (RIESARME, T, =25°C)

s 2l TiEEH BME | BBUE | &KE | B
VCE(SAT) EHIR-& 5B IRFBE mo;\é,g\? =15V, Ic=10A, T;=25°C - 2.2 2.8 \Y
VE FWD EREHE Vin=0V =10 A, Ty=25°C - 2.2 2.8 v
Hs ton | FFRATIE Vpn =600V, Vec =15V, Vgs=15V,Ic=10A[ 045 0.85 1.35 us
Ty=25VN=0V 5V, Btz (Note 4)
tcon) - 0.25 0.55
tore - 0.95 1.45
tcoFr) - 0.10 0.40
- - 0.25 -
Ls ton - 0.75 1.25
tcon) - 0.20 0.50
tore - 0.95 1.45
tc(OFF) - 0.10 0.40
tr - 0.20 -
Ices EBR-KSHRRER VcE = Voes - - 5 A

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, “HRSYFN” REPIIHHZMATIIMNRZGTH~REES Y. MREFEEHTIET, FRMERTRS “"BE5E RI§
hETIMERES A — B,

www.onsemi.cn
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4. ton Ftopr BIEAIERIRS) IC BUfEIIEIR . Tcon) Fn tc(oFF) IEERE A ENMRIEENZEE T, IGBT ASMIFRATE. X TFEZiFAE
g, BEE S5 fE 6.

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Jr e ————— HIN
One-Log Diagram of Moion SPM X

< N LINx

Inducotor

-
ouT
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5. FFXRIFMRE 6. FFEEFEEX
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& 6. EHIES

s 2 TE&H a/ME (BBME (HRE | B
laccH | Veo BASHIRRIR VCC(xH) = 15V, IN(xH) =0 V VCC(xH) - COM(H) - - | o015 | mA
VCC(L) =15V, IN(xL) =0 V
laccL VCC(L) - COM(L) - - 5.0
lpcch | BAESM Voo IR | VCC(xH) = 15V, fpywm = 20 kHz, | FNA21012A - - 03 | mA
HZ=EEE = 50%, RAZSME PWM
EEHIN FNA22512A - - 0.3
FNA23512A - - 0.3
FNA25012A - - 0.3
lpccL | BRAFRM Voc BIRFAR | veo(L) =15V, fewm=20kHz, | FNA21012A - - 85 | MA
HZSEE = 50%, RFFIRMIAY S
PWM EE24#IA FNA22512A - - 13.0
FNA23512A - -
FNA25012A - - | 155
lass | Ves #ERRm R Vs =15V, IN(xH) =0V VB(x) - VS(x) - - 03 | mA
lpes | Ves TIEAIRAR Voo = Vas = 15V, fpwm = 20 kHz, | FNA21012A - - 45 | MA
HEL = 50%, AT SIS - -
PWM fE25 0 FNA22512A 9.0
FNA23512A B B 12.0
Vioy | SRSt s Vec=15V, Vsc=0V, Vro BE&: 4.7kW E 5V LR 4.5 - - v
VEoL Vec=15V, Vsc=1V, Vo Bi&: 4.7kW ZE5V LHHBEHE - - 0.5
IseN | BN IGBT BIREMERSR | Voc =15V, Vin=5V, FNA21012A [Ic=10A - 7 - mA
Rsc=0, 7ENU. NV, NW
iR A R RN B FNA22512A [Ic=25A - 23 -
FNA23512A [Ic=35A - 36 -
FNA25012A | Ic=50A - 43 -
Vsciren | EEEBLEET VCC =15V (Note 5) CSC - COM(L) 043 | 050 [ 057 | Vv
Isc | ATHEREREREF | RFENU V. W FNA21012A [ Rgc=68 (+1%)| - 20 - A
ik AL ERE SR A (Note 5)
FNA22512A | Rgg=27 (+1%)| - 50 -
FNA23512A | Rgc=16 (+1%)| - 70 -
FNA25012A | Rgc=15 (+1%)| - 75 -
UVgep | FRIRAER. KRS 1M 103 - |128 ]|V
UVceer ShEF 10.8 - 13.3
UVBsp 6 B, S 9.5 - 12.0
UVBsr ki 10.0 - 125
teop | HIBEIRIPEK 5 (Note 6) | Crop = FFE& 50.0 - - us
Crop=22nF 1.7 - - ms
Vinon) | SEEERE 7E IN(xH)-COM(H), IN(xL)-COM(L) = &5 - - o6 | V
VIN(OFF) KiTEERE 0.8 - -
Rry | PSR RE (Note7) | Try=25°C - 47.0 - kQ
Tty = 100°C — 29 —

5. {RFEMRMIRI AR RRIFINGE, EAEMRM IGBT NERRFOBHRMER. MRBANEM AN NU. NV, NWikFHIHER
., MR R TR TR,

6. HRERIFBHIERE trop B Crop BRERE.

7. Ty RAKEEREE. ATHENNTEE (To), HIEFEN.
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U 2R OB AE T I A B 2 R, [RIB fR 4 SPM 2, 3kf5 7 SE A ] SEPE AT
A BRI PR 225

-

ey

—

|__chip_|
" Copper Layer

l Ceramic Layer

Copper Layer

K 7 & 8 L7k Motion SPM 2 J5t 285 45 25 A MM AR K
I o

Creepage Distance 257 m

Creepage Distance 1E

l éﬁwj

DBC

1. Clearance Distance : 3.80mm
2. Creepage Distance 1: 6.06mm
3. Creepage Distance 2: 7.52mm

7. BURRINZIER 8. BREEE
KT NHHERTEE
¥E
2 T4 BMVE | BBE | BRXE B
RUTEHE MEFRXE, FSIE 10 0 - +200 um
LA RAENRL . W4 2 0.9 Nem 0.9 1.0 15 N-m
Ei}‘( 9.1 kg-cm 9.1 10.1 15.1 kg-cm
imFRISIRE a3 19.6 N 10 - - S
inFEREE faE 9.8 N, 90° Zgh 2 - - BFE]
£ - 50 - g
(+)
Moon @10 0 0
@] _| e
B | e | ] |
= '"'J"-:-. + —
]
oAk Ry R v v
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R TIERFS

FFERELRIRIP (SCP)

Motion SPM 2 % F /8l B 378 SR G I H B (Rsc)» A
DLRG I B IR, i 11 fion. LVICH — NN B
PEHERORIT Th AR . SR ORYP DRI 2IE CSC ] I H
H o 312 B M I 25 1 B0 38 PR 2 B Vs oren (R
B8 1) AL P PSP ) (Y Viorery 9 0.5 V), NI

— AN AE 5 IR G BT AR IGBT . 6 B FEL I 1 A
K — MR TR L B A LR (Ve &
Vgs) 72 AERER I H I . Dl 17 R G T AE ) ) R
IS K fie R R B b A P U AR AR R0 4 LR
W 1.7 f5. LVIC KRR I 7 B W B 12F7R .

Pl

~

LPF
| Circuit =%
tofscP [

Isc (Short-Circuit Current)

B 1. FEE

Lower arms
control input

BRI HRIE

L

Protection

L SET
circuit state

TD/ (R L L¥di/dit 4R7) «
Lower arms A4
gate input A3 )

RESET

1V B TR S O R K B

A2,

SC

Al

Output Current

‘ ‘ SMERIEIKBRIEIR + IR IC
BN ERR A 1~2 us ‘ IEIR + IGBT KHTEIR
e a2 2 ‘ < SCWT (—#& % 2~3 ps).

Sensing Voltage

(of Rsc) _/\/\

C Reference Voltage:

IC &% < 500 ns

g
.

v

t -
Fault Output Signal A5 Ii»li AJH Crop 124!

AR

A1-IEER(E: IGBT SHBHMEER.
A2-FE BRI (SC M & 27).

A3-FE IGBT #ifiR # i

A4-IGBT B B K BT ThRE sk X ]

/— HIFERIFFFERTE] (troD) :

A-E R H ERTERHRME, MMAEBIERFFYA (typ. 2.0 us), tFop = 1 Crop 1541,

AG-HIN “L” : IGBT XKERZS.

A7-SIN “H” : IGBT SBRE, BAEGRSEHLEE, IGBT A FE.

A8-IGBT {R#FXKETIRES.

12. FEERERIRRIFTHEERET FE

www.onsemi.cn
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REHE R
LVIC )R &8 & fr 9" (UVLO) I fig w] £ 37 (%
IGBT 3 4o £E M B BBl L s AN JE IR 44 o XM OR47 (1

I an 137
Input Signal J
S PIE BAE 10 us 7R
Protectsi;r;::ircuit RESET SET €SET 2L IE R AR RS .
P A
UVccr| Filtering?
B1 B6
Supgl?/n\tlrocl)tlage vt ES\ BB R IP LA 8]
= (tFOD): 1RIFHIEIES
E?g%%@?ﬁﬁ* - ‘ B7 (0V) BERRE Voc #
(DR E) /\/\ /\/ /\/\ /V |
Output Current
@
B Vio i BIE
Fault Output Signal E— OUtpUt)\ﬂ 2 ) - ] IGBT AR A% -
FE:
Bi-ZHIRIRRESS: BEASE UVecra, HT—MAZNR, BIEFRIRE.
B2-IF&#/E: IGBT SiEHMB A ER

B3-XE#&M (UVeep)-o

B4-IGBT %7, TitREFERHIMAN.

B5-#bE 5 S TG

B6-XEEE (UVeCR)o

B7-IEE#%E: IGBT SBHME A E AR BB ARIHFERIPFERE (trop) (FE Crop 318X F UVCCR BTFF
A IGBT KA.

¥, W teop EBEREPE

B 13, R0 R ERIPThEER FF E

HVIC 1R B8 € DR frdr il IGBT 18 4 18 52 it Al 7No TEAK HVIC fi B 215 F A fil & W 2R 37 (FO)
IR 2 H AN ), X R R T R w14 By AR

Input Signal J L
- «
P e RESET SET RESEL ME 11 us ERBRIE
" d | ——— wmus.
BSR
Control C1 C5)
Suppl?/nvrocl)tage UVeso Eé\j
SERESHNEHRK c2 cé
BX5iE IGBT. Resftart c4
(AR ) C> /\/\ /\/
Output Current
Y 5 % Veo HIHETS M
(s IGBT #fft#R 1§t o
Fault Output Signal g
IR
Cl-i=FlREBEEAS: BEASZE UVgsy 5, HT—MANFENE, BIEFHREE.
Co-IEEi21E: IGBT SEBHmEAEER.

C3-XJE#M (UVpsp)

T EBGFEISHIMAN, C4A-IGBT %, BEEXHMEHEES
C5-REEE (UVgsR)-

C6-IEE121F : IGBT S @HA M B H.

14. SR ERIPIIRER FE

www.onsemi.cn
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XESHIRIHER

J T EERaENE, HE4E Motion SPM 2 R4 HHE1ESR:
P, BRATNTCIRH AR B AR AL T @S H.

i%¥¥ RSC HAH TR

15 J& K H Ry H FELAE A 5 s R4 7 9] FEL G o TR
W IGBT AHFARMI . Wit n H RSC 5| EIE NI itk
1 (OCP) FIHE AR (SCP), TETHAE N i FiE LA
SR . K F] RSC LRI B, R AR
‘FIEIT RC EW 28 A T Vsc(ref) N N 35 =4
IGBT [PIM iR 435 < W, #b% {5 5 M Motion SPM 2 4%
& MCU. I TFARVFHBIESER, Frblk bk
M55 )5, ROSLRIZIl IGBT 81T

K 45 78 FNA21012A f “Rgc L FH -5 Bk 1) LR 7
Mk, 22 =0 Q.

XTI, RSN TSR — AN A5 H g E
FEHLBH . SR RSC 7| I HJEG Ha, s 52 21 4058 F i HORE
HLEE AR M, W 17 fios o

Kl 16 It B 21 Box— A5 i L BH 2% 44 Motion
SPM2 ) RSC o N T £ =N v v BEL 45+ T 3R 7544
M) RSC H, MARHE N 12t B AN H AR R4 F
T2 BT 5E RSC 1A .

HVIC

. Level Shift
. Gate Drive
.UvVLO

/1

vCC

LviC

VFO

. Gate Drive
.UvVLO
. SCP

com

Short Circuit

+ | Current (Isc)
<

X
gecece=d

=
15. 3ILERIEM AT RN ERRRE

40

Trip Current Level at Vggrery = 0.5 V
at Shunt Resistor = 0 Q at N Terminals

38 [

T O K VT S
34 | N -
32 |t N -
30
28 g N\ N
26 |-t NS
24 | -

Ic [A]

16
14
12 [
10 [

RN
RN

T, =-40°C
Ty=25°C R
Ty=150C -

0 10 20

30 40 50 60 70 80

Rsc Resistance [Q]

90 100 110 120 130

16. Rgc BFEESHERRE T, ATE FNA21012A SR TE PR HEFRF

www.onsemi.cn
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Trip Current Level@Vsc=0.5V, R, =30

— Ty=-40°C

Ts=25°C

——Tu=150"°C

1. [Al

1 [1A]

5 10 15 20 25 30 35 40 45 50

Shunt Resistor at N terminal [mQ]

Trip Current Level@Vsc=0.5V, R, =682

— Ts=-40°C
Ts=25°C
—— Tus=150°C
— —
T —
5 10 15 20 25 30 35 40 45 50

Shunt Resistor at N terminal [m Q]

1. [Al
8

Trip Current Level@Vsc=0.5V, RSC=100 Q

—— Ty=-40°C

Te=25°C

—— Ty=150°C

5 10 15 20 25 30 35 40 45 50

Shunt Resistor at N terminal [m Q]

(@)

(b)

E 17. FNA21012A BBk R KES 43 B

(a): Rsc =302, (b): Rsc=68Q, (c): Rgc =100 Q

()

100

Trip Current Level at Vgcrer) = 0.5 V
at Shunt Resistor = 0 Q at N Terminals

95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Ic [A]

/

NS

T, =-40°C
T,=25°C
Ty =150°C

15 20 25 30 35 40 45

Rsc Resistance [Q]

50 55

60

E 18. Rgc HEFEESHIFRREE, AT FNA22512A MR RILE TRIHRIF

Trip Current Level@Vsc=0.5V, R5c=13§2

I.[A]

— Ts=-40°C
Te=25°C
—— Tu=150 °C
—
e
2 4 6 8 10 12 14 16 18 20

Shunt Resistor at N terminal [m Q]

1. [A]

c

100
95
90
85
80
75
70
65
60
55
50
a5
a0
35
30
25
20
15

10
0

Trip Current Level@Vsc=0.5V, R =27 Q

— Ty =-40°C

Ts=25°C

——Ts=150°C

2 4 6 8 10 12 14 16 18 20
Shunt Resistor at N terminal [mQ]

100

Trip Current Level@Vsc=0.5V, Rsc=47£2

95

90

85

80
75

70

65

60

55

1. [A]

50

a5

a0

35

30

25

20

15

10
0

— Ty =-40°C
To=25°C
—— Tu=150°C
T
2 4 6 8 10 12 14 16 18 20

Shunt Resistor at N terminal [mQ]

(@)

(b)

www.onsemi.cn
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Trip Current Level at Vgc(ref) = 0.5V
at Shunt Resistor = 0 Q at N Terminals
130
120 Ty =-40°C
’ Ty=25°C
110 |- . \ . Ty=150°C .
100 R
90
2 80 |-
O 70 |
60 - -
—
50 |- - -
40 |
30 |- T
20
0 5 10 15 20 25 30 35 40
Rsc Resistance [Q]

20. Rgc BPRESHKFAERBET, BT FNA23512A, FNA25012A
ZRTEPRBAERP

Trip Current Level@Vsc=0.5V, R, =8.2 Q Trip Current Level@Vsc=0.5V, Hsc=16§l Trip Current Level@Vsc=0.5V, Rsc=30§2
130 130 130
120 To=-40°C 120 Ty =-40°C 120 Ty = -40°C
Te=25°C Te=25°C To=25°C
O —— Tu=150°C o —— Tu=150°C 1o —— Tu=150°C
100 —— 100 100
920 90 920
80 80 80
£ 70 g 70 £ 70
- 60 - 60 e - 60
T NG
50 50 P ——— 50
—
40 40 - 40 R
30 30 30
20 20 20
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Shunt Resistor at N terminal [m Q] Shunt Resistor at N terminal [m Q] Shunt Resistor at N terminal [mQ]

@
21.

(b)
FNA23512A, FNA25012A FBkid B3 54 3 e fE

()

(@a): Rsc=8.2Q, (b): Rgc=16 Q, (c): Rgc=30Q

7 N i F TR R 5 R B9 FR A B R PR 3%

HVIC
. Level Shift
. Gate Drive
.uvLo
'S

vce

Lvic
. Gate Drive
.uvLo

VFO .scP

Rsc T Rsc should be conngcted
to COM when it is n¢t
used for current detection

B 22. RTIRMERFRP(FER RSC3IH)
BRI FE B

FAE N T OCP Ml SCP fdi F =A™ v i BURE
FH, A RSC g, i RSC B i%iE#H: % COM.
N i1 L A EURE FRL B 3 CSC I 4h B RC I T] 3 BfE
FE BRI AR T 2 us PASRASRE 5E K

T DA ff s 0T LTS A IE R 4 H B

Vsc(re) = i/ME 0.43 V / R 05V /) KK 057V

(ZWE*ES8. )

43 LB :

Ischtt) = Vscdok ) / RSHUNT M) —
Rsauntd /M) = Vscd okt / Iscds ki)
27 FELIAEORE HRE ) e Z AR T +5%:
RsHuNT ) = RsSHUNT(E: /M) / 0.95 —
RsHUNT( R k) = RsHUNT( R 8) X 1.05
SEBR SC kAR HL T LT oA :
Iscuuzi) = Vscum g / RsuuNT(u ) —
Isci) = Vsode) / RSHUNT K AH)

www.onsemi.cn
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WA T
POUT =3 x Vg 1. X Inms X PF
VO_LL = (V3/N2) x MI X (1/2) X VD _Link
Hor
VO_LL: ¥4z 8840 Lin 22286
MI = il 5 %k
Vpc_Link = ELULEREE LIS
Irms = W4 K G IR
PF = Ty H 4
S35 H i LA -
Ipc_avG = Ve _Link / (Pout X Eff)
Forp: Eff = WARSRACR.
P OO FELFH T 2 00 (AT o L
PSI];IFIlJNT = (IP’pc_ave X Rspunt X M &) / FEAR LA
o,
Ipc_avg: WAREE T R
Rspunt: T =25 [°C] I 433t B BH L 2R A
FRAmLL ). s HEARE RS, Tsgunt = 100 [°C]
i
(153
T HLPH
Wi ZeE(hE S RE).
FEL I EORE FL LA B 1. FNA21012A 43 L BH g 2

2 +5%.

7k 8. OCP & SCP B F(Vgc(sx) A&

TE&H s/ME | HEIE | RXE | B2
g 0.43 0.50 0.57 \
S T, = 25°C.
Vec=15V
R P E R
HEEM:

e DUT: FNA21012A
o NUHBAAZE: +5%

o SC fili )k 275 i [«

Vscam/t) =043 Vo Vgoumsi gy = 0.50 Vs
Vscaiktiy = 0.57V

WAL B R B (Irms): 5 Arms

AR ) B R T B IR (Iomax): 10 A
IR % (MD): 0.9

HiftBFE B (Vb Link): 600 V

R A% (PF): 0.8

WA IR (BEf): 0.95

Tc = 25°C B 1439 = FEAE (RsgunT): 40 mQ
Tsaunt = 100°C B (19 33 FL B B AT L A81): 70%
(% H 45).

o LAME: 20%

HHER:

® Iscm k) 1.5 XIomax) = 1.5X10A=15 A

® RSHUNT(E /M) VSCmax) / IsC(max) = 0.57 V /15 A =
38 mQ

® RsHUNT(L A ) RSHUNT(H /M) / 0.95 = 38 mQ /
0.95 =40 mQ

® RSHUNT(s K ff): RsHUNT@A(E) X 1.05 = 40.0 mQ x
1.05 =42 mQ

® IscapMe): Vscdiy) / Rsuuntdgkt) = 043 V/
42mQ =102 A

® Iscuumpsy: Vscou#if) / Rsnuntauafgy = 0.5 V/
40mQL=125A

® Vo iL= (\/3 / \/2) X MI X V2 % Vbc Link =
= (V3 /42) x 0.9 x 0.5 x 600 = 330.7

® Pour = V3 x Vo 1L X Irms X PF =
=V3x330.7x5x 0.8 =2291 W

® Ipc ave = (Poutr/Eff) / Vpc_Link = 4.64 A

® Psyunt = (IPpc_ave X Rspunt X # &) / FEAR LL 1) =
(4.64x0.040x1.2)/0.7=1.48 W
(RItE, 23R FEREL A IE 2 Dh 2R R A I 2 W)

& 9. FNA21012A M T ERERTEE, £H2
Ty = 25°C (RsHunT = 38 mQ (R /ME). 40 mQ (#8{E),
42 mQ (FK1E)

T1E%H BME | HBME | RKE | B

T 1k SC k¥ 10 12 15 A

100, 25 15.5 275
\\ :

80 \\ i

. Ul

% of Rated Power
&
&

o
=]

aQ 20 40 60 B8O 100 120 140 160 180 200 220 240 260
Ambient temperature('C)

23. EERENAEEE PH AV PRSI HhE RISk B RARA HLE)

280 300

PIERAE IR B A 18] & 3

RCJE A% b7 111k 75 A G I 40 % HLALOR B (SCP) HAL I
B, RC i8] % 1 Motion SPM 2 [N FH () 14 7 Bisf [
FRIVRE % FELRE TN A2 15 ] (SCWT) $e3E . 5 Rge HL R
SCP H°F, M@t RC JEP#HNZE CSC 5. RC
JEYE AR AEIR (T1) /2 CSC 5l B F+ = 2125 1) SCP
LS I 75 BN TR] o LVIC A — A PN 50 8 35 25 ) 18] (FH BA
FE RN 5 (B Y8 #R I [A] . T2). Consider this filter
time when designing the RC filter of Vcsc.

www.onsemi.cn
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\ 4

AAAA
A
—
o

T4

7Y

AE:

Vin: BINESHBE.

LouT: &M IGBT B9 Vge.

VCSC: CSC 3IMHEE,

Isc: FRERERIR.

VEo: VFO SIBIRYER[E.

T1: filtering time of RC filter of Vggg.

T2: CSC Wi KATE. & Vosc BREKT T2, M SCP
Ik,

T3: M CSC fi &Z BIMHR B8 & R FEAIIEIR

T4: M CSC fi % B35 BREERAVIE IR

T5: M CCSC fili & BIBPERIFE S HIEIR -

24. WFFEE

£ 10. FEREBERFZFHFTHRER: Vesc to Lout Iscs Vro
(Notes 8 and 9)

HAEEE HMAEE BRAEHE
AFMiXAEH| Ty=25°C At | Ty=150°C Af | T,=25°C A
FNA21012A | T2=0.25us | T2=0.09 us %Eézo%
T3=062pus | T3=057us | 14_36 s
T4=3us T4=33us
T5=4.1us T5=4.25us

8. ATHREMBLEFRMTHREMERRIT, Csc MERKA
H£F1.0us AL, (Ei: SCWT <5.0us, #:
Vpc =800V, Vgc =16.5V, Ty = 150°C).

9. EIUMIEEEE CSC MARERNEERIK.

e

LVIC %k % Wr Uy Re fr 7 K IGBT %% Vpn
(FRYRHLER) I FEIR, @i 4 B 7 R R
P, RIAEAE S 251 N AE SCP Thg 2 R A F A5 N5 5
KW IGBT . XA, 18T P fK dizdt ) Ise
(G I, Vpn PRIE A& . 2R Ven BIPRE T ]
R T K S8 IGBT #i3K. Mk, #ockiThaglh ik
IGBT P# KA1, 1N Vge 18 FEIGBT Mtk 2
RSB HL R )

LVIC P &5 HE B AR G Wr Dy e ff) A 7 51 an2s #n26
BTz o U Ty B a5 A 9 3 AR 97 T g SEBL(VLO AN
SCP). 4 IGBT fEIEH 24F N OCHIN, LVIC i ik
UK ) % He S W AR A5 5 (IN(xLL)) K57 %1 5% W IGBT.
IX ) 5 S 008 I A 0K ) 8 R P i 2 b 2% (B A1)
4 IGBT H{RY ThEE < Wilt, IRy IhEe s 5@t ff
P F B (2R R R R A, T Z) R ORI Th R
OR3P H, % 5 08 JF G B ok AF AR 3R 3 2% . Ve
(IGBT At & 5 A Fa e ) 3 ek 2 O 7 b 2% SR 424 s vl
(B%1%2).

UVLo LVIC )

(Under-Voltage Lock Ves

Out) jﬂ

SCP
(Short-circuit Current
Protection)

Output
Buffer

Pre
Restart Driver -o;%— )
Gate Driver %

,
_—
TSU

25. LVIC BIRIER=RE

(~ v LVIC 1 IGBT )

Pre Output 0 !
; Bt Low-Side

IGBT

Restart

o O VFo
On | % ]
1
\ ! _J

B 26. XHTH TIERFS

Kl 27 B 2857~ FE Vpc = 800V, JRVAHELEZE P FIN
51 B Z 1B (Vengrmy) R ZER T 1000 V-7 Rl A AR B
DIAE I IE 5 W T G #e/E . Bl 27 A1 28 IR T
i S5 W R 3K O W7 T 4 2 [ ) 22 57 o IGBT [ Al 5%
Wr 2= A AR K A P (k155 V). B RFZR HE 25 HL iR
s N PR 1 24 800 VLA %2 4 f& 47 1200 V Motion
SPM 2. ¢ W HF2EET KT 2 ms, AT BETE KL IS 1K
REeie R AE . 4R A T R RO I B, R H B 2 S BT
TAE, IGBTH B ICHT, LA k™ A i R i v e
Ko fEMLEAFE T, dppE <100 V.

www.onsemi.cn
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LeCroy/|

Vcesuran =155V
Ic [SA/div.] *

Turn-off by Lin

Ven [200V/div.] Time [200ns /div]

27. @EHA
(FNA21012A kXU, &E KM : Vpc =600V,

Ty = 25°C)
LeCroy
Vcesuren =90V
P
Vi
Turn-off by

Protection

28. FECKERINAESHT
(FNA21012A, &E%&#: Vpc =600V, T, =25°C)

AR A L) P B

0.40

T,=150[°C]
0.35

0.30

0.25

0.20

FO [V]

\'

0.15

0.10

0.05

0.00

0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0

I, [mA]

29. Vo UhFRIEE-B R

BMNESHEE(IN(XH). IN(XL))

K] 30 &7~ MCU H1 Motion SPM 2 2 [A] /] /O H:11Hy
. [XA Motion SPM 2 % N\ & i = #4524, 1 H
HWNE NRHEIE, Fit, TEFHAEE T h k.

5V-Line -
Rer=4.7k2

Ny, IN e, IN oy

MCU Motion SPM 2 R

Typ. 5 kQ

INwy, Ny, Ny

Typ. 5 kQ

tingn = Typ. 450 ns for turn on
Typ. 250 ns for turn off

* #1#

(com

:}: Cep=inF =

1
30. #iYHY CPU I/O O

FEP 45 mp o i AR Bt 0 B RBUE R . ER
TllbE i R RO T, HAUEME 2 Veoct0.3 V,

Ub, AILMER 15V BEE O . B2, BUChEER
£ 11, HEESHEEATEE HWECES V 2B, SHAGESHE. HEAE
e — rm Py Ry MCU AH1Motion SPM 2 P4 ff] Vo 15 5 2k 125 (1
\;’5 — _ — = EHHAR BRGNS . BT RC #E
FO Wiﬁgg@ﬁ v "’ﬂ?”ggM V'O-fo’“s v (B 45 DL 2637 ) ] Re bl B A4 B i) PWM 42 4l
o, 5 cer™ 77 0 PCB #ii J&) [ B2 26 BB A BT AR 4L, o
- Motion SPM 2 RFIHINIG TR T —14 5kQ
! ] w|E \ R .
Fo | MiRMmTA | TVEDIE | 2| mA (L) R BB, B, 78 MCU it Motion
SPM 2 i N 2 [A)A F A5 i 8 L BELIN S 2y e i N i
%12, BN O K ME, LA SmE IR TR
#me | mA THEH  |Bo0vE [Bil | g £13. A\HB LU VFO B F OB AT
v B3] Vge=15V. 45 - \% o ~
rou | IR | VoIV, we ] S WEE | B
I HEg: 47kQE _ 05 v VIN MANESHE £ IN ) -0.3 ~ \
FO 5V L ' INo)-COM(x) | Vcc+0.3
Z BRI
BN Vo i 1 IR T #5584 b v BELOR Vro | BBEHILERIR | % VEo - COM(L) | -03~ | V
e e A R ZFRMB | Voot03

www.onsemi.cn
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K14 NALEWEBEERK (V=15V, T =25°C)

ki) A8 I T
Vinon) | SEBEIERE| INuH), IN(VHh _la2s | v
INwH)-COM(H)
Vinorr) | Z<BERERE| INuy, INvy, | 0.8 - v
'N(WL)—COMzL)
B BRI
H 25 R 1 T 1ESRPE

Vps &, B VB (U, V, W) 1 VS (U, V, W) Z [Hf]
JEZ, N Motion SPM 2 &% 7111 HVIC $fit i, %
HLJRYE N 13.0 VI8.5 V, LUfi{R HVIC A 58 4 UK 5
FMIGBT. T Vs MR L8 E R Thaefi ff HVIC
1E
Vs e BFEAR T4 2 R R AKX S & IGBT (2 LA
FMH. BLIhEER b IGBT 78 & DhFERE T TAE

P Vs FEIHIRE W2 ik, Hodr— Rl b Ak fir
R B2 (S W 31). ZI7T VR A2 A,
fEE. (HJ2, H25 20 Hfar b 70 PRI 7508 R B AN
SFIEEA . H2SHE R E 2 AR, B, AR
o HZS R EREA A 31 fin. M Vs FHE
(KM IGBT @B FRD £3f), HZHFRE
(Cgs) i B2 —#% (Dgs) MK E Ve HIERHFH
(Rgs) 7 HL.

Motion SPM 2
Res M
VBD Dgs(Integrated)
Cs:
+f VB PL
1 dvec HVIC
1 vce Ho
¢—|COM(H COM VS —l Voc
Vs
on i
Vee I_ ™
¢ Voo s
C
Ve L wic  1of—|
T com() com
RSC

3T. {&M IGBT SiERt HVIC BIELERBE (Vgs)
BB S5 B RBE 1R

EFEEZE B0, W ER4E 75

WIUE E 45 70 L 7 8 R IGBT S i@ 8] 4
NHEAHATE AT . W16 78 -] (tharge) ™38
SO /NS v =

t 1%in Veo

= Cpe X Rpe X
8s BS A VCC - VBS(min) - VF -

charge

VLS

(eq. 1)
Horr:
Vi = B4 AR 3 1) 1 7] B4 5
Vs (/M) 25 FLA A B /M
Vis = K0 IGBT W3 58 67 B0 H R F%s LL &
A =PWM %L,

HEHEBEVIGER B WRI\YIGHTREITE. Voo 4
% SMPS %t B . Voo VB B 25 A0 [ 28 B s A
Vee . #F Vee IERRIER] UVeep HSF, M58
Wr, JEr=bE S . N TR IR, N A
KZHRWIE7E BT N T TEWIIE 78 U D Ve
JEFE, BUVCRAK Voo A I E BRI 538 7
. KM IGBT BiA &8 1 SImEr |, LUE PWM JF
GRIEH TAERTA H A AR AR

Kl 32 EoRAIas B2 78 T AR B . ST Vee 2
JG, Vps 8 S@E LM IGBT #HT78H. PWM 15 5l
R A, I g DAIE I G I AR 11 [ s ]
afi & Zrh . DRIUE, 5 EEATE B sl PWM
ESHIEI R ZEE N . Vee BAEN E LU ITE
= Vs HL LN 205 B T . 45 /E Vs X F
Vuvio EE B F2Hl, JFa TIEWEEE, e
IGBT ARETERA QIR MIEE S BN FIF K. 5
SN, XA RESECRNUE SR, B AR T
FH, IR0 A FE R EORE fELFH M 46 78 FEL LI T R
AR ESEE . R, H 2SRRI 7 F A
e FrR I 32, 25 AR TR 2R 78 O (IR
IGBT 3¢zl /5 )R i 34 Fis .
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Voc

' Bootstrap capacitor charging(W phase)
X WL L .
___F:m il S
ov . ' .J LILILILILILILILILILY ﬂWM soostepcapoctorchrants s
V INH : : : IN(UL)
0\; ) ! 1 oFF I-I—ll[l—l_l—l] Bootstrap capacitor charging period System operating period
32. ¥R BEEFTHENFE 33. BiMVEBEEERFTHNF
INQWL ;- VL,-UL) - [5V /div:]
mm— nemm=m=l Vi is activated by UVecp
T SR S e At g A
4 Vo [5V/div.] r
\-nk
~ Cgs=33uF Vec [5V7div] Cgs=100uF
Ve-Vs [5V/div.]
All low side turns on ;_/AII low side turns on
| atasame time  1ine 2ms/div] ata same time
‘m==== Vg is activated by UVeep " ——
"~ Cgs=100uF ' ~ Cps=100uF
;—_/AII low side turns on ﬂone ow side turns on
y at a same time y
L A I A,
|1V g e Y
e\ e dS activated by I SR— -
m W
" Cgs=100uF ~ Cgs=100uF
B
1 All low side turns on with 1 Ow side turns on with
fsw=5kHz, |Duty=50% fsw=5kHz, Duty=25%

34. RIEEFEHEAMARGEZRIENNARTR
(BEFEM: Vcc=15V /300 MA , Voc BBA =220 uF, BEHE =100 uF , Rgs =20 Q)
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BB AERIRME

H 45 A /N B R i A S
Hrp:
lea X At

CBS = AV
BS
At: = IGBT (185 K 30 ik 5 i
AVgs: Cps Ft ¥ BJHCH HL T (FRL R B 40)
It cak: Crs HIE K HHL HLV o

F2 AR R DL HLEE
o Sl IGBT 3@ iy (M A 76 F
7E HVIC gk N\ ey ) H 2% (1) B 245 L I
HVIC H L6 RS LIS BT 75 1 FL P 3 8 L A
H % A IR FR
Cps Fi 7% 1M FE AL (T HA At FEL 275 1T 220865
H 5% AR I S 1) P A R

SRR, @i Motion SPM 2 & 51 R A
4.5 mA [ Tpeake HREBIDIFEATTEENE, HAIEH N
TEAAR 2 - 3%, AR IGBT ki, H Vs H
JEF A AN Cps A REFS AL IRl IGBT F{ 33 I} i)
AT SRAMBR K LA, O

Cps 57l Ik, (&M IGBT f7 4 4[4 f
/NI TE] (a0l IGBT [T TR .

BEEAE A KitERG)

(eq.2)

Conditions : AV _=0.1[V], I _ =4.5[mA]

110

‘ Value
Recommend Value
Commercial Capacitance |

100 [uF]

1004

90
— 80
™ = *
3 cas,min (ILeak At)/Avss
2 70 I I I I
o Lo ]
g 60 Continuous Sinusoidal Current Control
5
s ‘
S
8 50 47 [vF]
] . |
a |
g 40 i
5 1
E 33 [uF.
g 30
@ 22 [vFl

20 2

10 [wF]
10 — 6.8[uF] ——
0
0 2 4 6 8 10 12 14 16 18 20

Switching Frequency, F _ [kHz]

- FRFEBETHEEREFNBEEE

HRAE T RAARFE I AV

® Ijeak: FLERHLIL = 4.5 mA (KT FNA21012A, S
)2 18)

® AVgs: MHEHEE=01V (@D‘ME)

o At: =l IGBT s K@Mkt %6 % = 0.2 ms (HU#k
TR

leak X At 45mA X 02ms

— -6
Cos_min = AV, R =19 x 10
(eq.3)
— 2 f%LA I — 18 uF (22 uF STD 1)
# 15. VBS T{EriFrR
#s TE&H B BAE| £
IPBS Voc=Ves =15V, FNA21012A 4.5 mA
fPWM =20 kHZ,
2Ly = 50%, FNA22512A 9.0
NAY A
KD 1 PWMIEENA FNA23512A 12.0

10. HAERIRFEFXNE, RFBESFEINL Vs BE13.0~18
5V CkEKIEFM M. HiRGERUUAITHEZEG. iE
AR B SE RIS 5 A A B R RO 1 FA BT B SR 4 ZE .

BB A B HHE TG

M TAE %1, UVes Th R A AT o VF 1 2 X
VB(x)-VS(x)

N T EER BN RIELRY, H#IR Vs TR BETE
B, RARYE TAE SRR A A . HAHERL
ZRIE LI RESRE fHAERANTT OC A R
W, A E R T EAFBEMGTHEZEE. B 36
BIREAET VBx)-vs S0 iR 6 -

max,|

36. FEHRIEFHIBSBLUKEERY
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RNEBEZHE_RE

2= IGBT ¢ FRD SHLRF, H 2% % (Dgs) 7K
TR DL #EIE % RS 1200 V 1)
i 52 M o % AR A ATLE A KT 100 ns 14K & B[]
FRME, IXFEA REE B S A IR A Vee BT HLAT 4L
EEd. —HCkRU, BB H E 4 E (Des)-
H 25 HLBH (Rps) 1 H 25 L% (Cs). Motion SPM 2 H
26 RGBTV BRI 37 AR 38 T . H 45 HL B
(Rps) FEM% dVgs/dt FHBR i B 2% HL 28 4] 4f 78 L FL AT
(Icharge)e /9 1 B 1WA 2% HL2 78 LN B4R I Fe
Ui, WA —ANEAME R IR B R PRI . AR K I (E
P AL AT BE A e H R AR R 2k R N . AR E
ZE TR Bk rL R PR AR 2 A, PR, A A
10 Q AR BRELPE SRR AT . — Bk Ud, KA 10 %
) Q {EN Rpse X T4 Rps, W% & kb T R 40
EEATHREAENYIGRE. ATHERRKEZE
2, TEE RS B Bk D R AU E . Bk T
R E R Wi 39 Fis .

Motion SPM 2 H 2% — 8 iHr {4 -
o PUHIKE —E: 1200V/1A
® t: 80ns (HLAE)

K 16. B _REHNE

ws S TE&H sAEME | Ay
Ve EERE F=1ATg=25°C | 22 Vv

ter & [k E B jE] IF=1A Tg =25°C, 80 ns

dlg/dt = 50 Alus

I1-V characteristics of integrated bootstrap diode
without series resistor

— T,=-40°C / /
25 T,=25°C
T, =100°C
— Ty=125°C
20— T1,=150°C // /
0 / / /

/

Y/

IF [A]

/ 2 /
0.00.0 0.3 0.6 0.9 1.2 15 1.8 21 24 27 3.0
VEIV]

37. ERABHEH_MEREK
(N5 SR ERER PH) RO I-V

Pulse limiting power (w)

I1-V characteristics of integrated bootstrap diode
with series resistor

RBS=200hm, T, =25C

0.9

0.8

0.7

06 - [ T T 1
oo
E 0.5 o0s _ Main Operating Areaof |
- Bootstrap Circuit
0.4 o008
<
03 oo
oc
02 7 i o0
Zoom:in >
0.1
. - ®%0 0z o4 os o8 10 1z
00 —_— VE]

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

v, V]

38. FEHABFE_MEHRK
(7 R EXFRLFR) 9451 1-V

@1Pulse Limiting Power Curve (e.g 100Q value for reference)
10,000 RPC

RPC63
RPC50
RPC35
RPC32 MC1
RPC20 RMC1/2]
R =— mC1l
Mc1g]
MC1/10
i~
< Iy
100 [~ — -74
i&i& —— —
B
- By ~
i — L]
10 I e === - —E -
=i m— i
]
i 10 100 1.000

Pulse duration (ms)

39. HFEEKATIER LR BI(RE KAMAYA OHM)
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NTC #A&EE PEAY L BE (IR SR 008 B HE4E)

Motion SPM 2 Z %1045 71 i 5 R4 (NTC) # i
BH, 55k py 35 R B . e AR LA T DBC
SRR IR0 (IGBT/FRD) ,  FAS IR & Th 38 Fr
FREGE S WE 41). EFEEOLT, F8 NTC #b
FBH,  FLERAETT N G AT DASK A R e AT R LR
(Wad). —Fh R fs A - H 7 4% e 2% (ADC) Hilk . o3
— R EL R B . K43 A 44 BoR T
NTC A e B 5 b L B o 1)

80.00mm

33.00mm

HVICx3

& 40. 1200 V Motion SPM 2 Series

- T
£ e
= 88
= >35>

41. NTC ##(E A7 1200 V Motion SPM 2
PR E

600
550 — MIN
500 TYP
450 MAX
g 400
‘s 350 \
2 \
§ 300 \
2 250 \
8 \
o 200
150
100
50 ~
\\-‘
0
~20-10 0 10 20 30 40 50 60 70 80 90 100 110 120
Temperature, Tty [°C]
42. NTC #SEPHEA NTC R-T fhik
VDD
( \ (. NTC )
ADC Port () ~—
MCU Motion SPM 2
RTH
\_ J = L Y,
[E 43. OT {RIFEE (MCU)
Vop
v
)
R3 R1
+
1/0 Port
MCU D Motion SPM 2
c2 ~[ R2 j C1 7~ Rm
\ J = =
44. OT {RIFEEEE(LLERER)
5
VDuT(min)
— vouT(tvn)
.2, 4 vOUT(max)
E VDD=5.0V ?
o
ua 3 %
\
g ,vw=3.3v =
4] =
% 2 ,4/ 4”
P
g, D d -
o ////
= V-1I Cuer at V‘DD=5.‘O, 3.3‘V, RTH=6.8I‘(ohm
|
% 30 40 50 60 70 8 90 100 110 120
Temperature T [°c]

Thermistor

& 45. By V-T iZk[E 43
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Tnre (°C) Rmin (k) Reent (k) Rmax (k€2) Tnrc (°C) Rmin (k) Reent (k) Rmax (kQ)
0 153.8063 158.2144 162.7327 61 10.4594 10.8007 11.1520
1 146.0956 150.1651 154.3326 62 10.0746 10.40091 10.7536
2 138.8168 142.5725 146.4152 63 9.7058 10.0336 10.3714
3 131.9431 135.4081 138.9502 64 9.3522 9.6734 10.0046
4 125.4497 128.6453 131.9091 65 9.0133 9.3279 9.6525
5 119.3135 122.2594 125.2655 66 8.6882 8.9963 9.3145
6 113.5129 116.2273 118.9947 67 8.3764 8.6782 8.9899
7 108.0276 110.5275 113.0739 68 8.0773 8.3727 8.6782
8 102.8388 105.1398 107.4814 69 7.7902 8.0795 8.3787
9 97.9288 100.0454 102.1974 70 7.5147 7.7979 8.0910
10 93.2812 95.2267 97.2031 71 7.2496 7.5268 7.8138
11 88.8803 90.6673 92.4810 72 6.9950 7.2663 7.5474
12 84.7119 86.3519 88.0148 73 6.7505 7.0160 7.2913
13 80.7624 82.2661 83.7894 74 6.5157 6.7755 7.0450
14 77.0190 78.3963 79.7903 75 6.2901 6.5443 6.8082
15 73.4700 74.7302 76.0043 76 6.0739 6.3227 6.5810
16 70.1042 71.2558 72.4189 77 5.8662 6.1096 6.3624
17 66.9112 67.9620 69.0224 78 5.6665 5.9046 6.1521
18 63.8812 64.8386 65.8039 79 5.4745 5.7075 5.9498
19 61.0050 61.8759 62.7530 80 5.2899 5.5178 5.7549
20 58.2739 59.0647 59.8601 81 5.1129 5.3358 5.5680
21 55.6798 56.3961 57.1160 82 4.9426 5.1607 5.3879
22 53.2152 53.8628 54.5127 83 4.7788 4.9921 5.2145
23 50.8732 51.4569 52.0422 84 4.6211 4.8299 5.0475
24 48.6469 49.1715 49.6969 85 4.4694 4.6736 4.8866
25 46.5300 47.0000 47.4700 86 4.3228 4.5226 4.7310
26 44.4567 44.9360 45.4159 87 4.1817 4.3771 4.5811
27 42.4868 42.9737 43.4618 88 4.0459 4.2369 4.4366
28 40.6147 41.1075 41.6021 89 3.9150 4.1019 4.2973
29 38.8351 39.3323 39.8319 90 3.7890 3.9717 4.1629
30 37.1428 37.6431 38.1463 91 3.6675 3.8463 4.0334
31 35.5329 36.0351 36.5408 92 3.5505 3.7253 3.9084
32 34.0011 34.5041 35.0111 93 3.4377 3.6087 3.7879
33 32.5433 33.0462 33.5534 94 3.3290 3.4963 3.6716
34 31.1555 31.6573 32.1640 95 3.2242 3.3878 3.5593
35 29.8340 30.3339 30.8392 96 3.1235 3.2836 3.4515
36 28.5760 29.0734 29.5764 97 3.0264 3.1830 3.3473
37 27.3776 27.8717 28.3720 98 2.9328 3.0860 3.2468
38 26.2356 26.7260 27.2228 99 2.8425 2.9923 3.1497
39 25.1472 25.6332 26.1261 100 2.7553 2.9019 3.0559
40 24.1094 24.5907 25.0792 101 2.6712 2.8146 2.9654
41 23.1198 23.5960 24.0796 102 2.5901 2.7303 2.8779
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Tnre (°C) Rmin (kQ) Reent (k) Rmax (k<) Tnre (°C) Rmin (kQ) Reent (k) Rmax (k)
42 22.1759 22.6466 23.1249 103 25117 2.6489 2.7933
43 21.2753 21.7401 22.2129 104 2.4360 2.5703 2.7117
44 20.4158 20.8746 21.3416 105 2.3630 2.4943 2.6327
45 19.5953 20.0478 20.5088 106 2.2921 2.4206 2.5560
46 18.8120 19.2580 19.7126 107 2.2236 2.3493 2.4819
47 18.0638 18.5032 18.9514 108 2.1575 2.2805 2.4102
48 17.3492 17.7818 18.2234 109 2.0936 2.2139 2.3409
49 16.6663 17.0921 17.5269 110 2.0319 2.1496 2.2739
50 16.0137 16.4325 16.8605 111 1.9725 2.0877 2.2094
51 15.3899 15.8016 16.2227 112 1.9151 2.0278 2.1470
52 14.7934 15.1981 15.6122 113 1.8596 1.9699 2.0866
53 14.2230 14.6205 15.0277 114 1.8060 1.9139 2.0282
54 13.6773 14.0677 14.4678 115 1.7541 1.8598 1.9716
55 13.1552 13.5385 13.9316 116 1.7042 1.8076 1.9171
56 12.6556 13.0318 13.4178 117 1.6559 1.7572 1.8644
57 121774 12.5465 12.9255 118 1.6092 1.7083 1.8134
58 11.7195 12.0815 12.4536 119 1.564 1.6611 1.7639
59 11.2810 11.6361 12.0011 120 1.5203 1.6153 1.7161
60 10.8610 11.2091 11.5673
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ENRIEBE&HR (PCB) &t

= R A B R 51

46 SN EE R B ) — M S R L, RS
S HBER MCU. H 46 78 Motion SPM 2 7' PCB
EEET

15V line
l (33) VB(W) Ve PO

R1 20R, 1/4W (32) VBD(W)

2

(31) VCC(WH)

vce out

ci
R2 100R L c2—L_D11N
" ATuF —
,",B!v 35‘,/ > 104 [ 4749A K I(30) IN(WH)

-
Gating WH J_ vV = I (34) VS(W)

IN V& W@

- |

1
JT_ I (28) VB(V)

(27) VBD(V)

(26) VCC(VH)

Il

VB
Ca VvCcC ouT
c23 J_ R4 100R, L cs_L_p21N "
104 1/8W ‘g’s“vr";\ 104 4740 & I ey nvH) | co
Gating WH T Lty IN Vs &
J_ zizcs X @9 vsv) v @) = Voo

102 =
L (23) VB(U)
= vB
RS5 20R, 1/4W 22) VBDW)
N
(21) VCC(UH) vee
out —|
c7 (20) COM(H
024J_ RE100R, g7yp—— CB—_DIIN-g (20) COM(H) com
‘ 104 - oy asv | 1047 4740A (19) IN(UH)
Gating WH N Vi
: ating vV ":':CS I (24) VS(U) S _l v
5V line Jl_wz
&0 c19
1 hoouey R121.0K
VA (17) csC ouT(uL) —]
VVv C(SC)
R105.1K cis _L 2;2 Nw (5)]
1/8W 202 (16) CFOD |
= C(FOD)
= R11 100R,
ey == (15) VFO
El—l—w veo
c13 cia R7 I |
14) IN(WL)
102 102 = Gating WL A A8 (14) IN(WL) INOWL) OUT(VL) i
Ny (6)
. I (13) INVL) v )
‘ Gating VL T aTa IN(VL)
- TQA I (12) INUL) v
[Lcatng v y—222, IN(UL)
R7~9: 100R, 1/8W
(11) COM(L) oUT(WL) |
C10~12: 102 com 1
(10) vee(L) cc
* \{
c17 _L R13 100R
ct D4
220uF by
35V ’I\ 1MT 1N4749A | 18) RSC
c26
J Rru I 102
; Rsc =

& 46. Motion SPM 2—{i% iz F e 3% 2%
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PCB # 5
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KHERFER

SPMCA-A34 Tube Packing

Configuration: Figure 1.0 Packaging Description:

SPMCA-A34 parts are shipped normally in tube. The tube is
made of PVC plastic treated with anti-static agent.These tubes
in standard option are placed inside a dissipative plastic bubble
sheet, barcode labeled, and placed inside a box made of
recyclable corrugated paper. One box contains six tubes
maximum (see fig. 1.0). And one or several of these boxes are
placed inside a labeled shipping box which comes in different
sizes depending on the number of parts shipped.

Bunits per Tube

& Tubes B8l Bubble Sheet

FKS Label
570mm x 150mm x55mm

Inner box (24cap) </ \
SPMCA-A34 Packaging

configuration: Figure 2 0 Inner Box Barcode Label Sample

il i i
e e

SPMCA-A34 Packaging Information \‘T\’:m Tt
- S [ ~milk
Facknging Option (no flow code) - sascns scomuon 590mm x 330mm x 245mm
Packaging type Rail/Tube Outer bOX .Egzca
Qty per Tube/ Inner Box 6 Outer Box Barcode Label Sample / ( p)
Inner Box Dimension (mm) | 570x150x55
Max qty per Box 24 p— FKS Label
Outer Box Dimansion (mm)| 580x330x245 T N SR
Max qty per Box 192 I|
Weight per unit (gm) -
Note/Comments e
© aue zanen
SPMCA-A34 Tube

4-R3.2

Configuration: Figure 3.0

Note: All dimensions are in mm

— IW.D’FOZ
é; ‘_ ] WI': 0.0
- v
— <
524.0:1.0 282

Figure 48. Packing Information
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HXEIR
AN-9076 —1200 V Motion SPM 2 &7 %445 5
AN-9079 1200 V Motion SPM 2 Z %I #vH: it 5 2 B 440
FNA21012A 7= /ifs B
FNA22512A 7= s B

o

FNA23512A 7= ffs &

FAIRCHILD SEMICONDUCTOR and SPM are registered trademarks of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the
United States and/or other countries.
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