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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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FNB41060 2—2%k Motion SPM® 45 1&tk, H3T R
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- ST EE RS IGBT:
o XFFIAT RIS IGBT:

+ 600V -10AIGBT #3528, ERATF=MDC/AC IhZE%#Hk (F&RE 3)

SERBIIREN. RIPRRGHTHIThRE
WRIREhER 36 5 D e T e 35 FE BB 1R Y (UVLO)
HIRIGEHER 38 HZREARAP (SCP),

I B R R B R E S R (UVLO)

LV (26)
7 Vsu)(25)

21 Va(24)
7 Vsw(23)

5 Vew)(22)
P Vsw)21)

::ZI IN(UH)(ZO)
1INk (19)
5 INiy(18)
1 Veen(17)
5 Vecq)(16)
5 coM(15)
::ZI IN(UL)(14)
::ZI INM_)(13)
o INwy(12)
= Veo(11)

P Csc(10)

o HEES: XN UVLO (RiREEIR) FERgEIrE
o MINED: SHEENEED, AT 3.3/5VIBEHETE, HmEHMEAKPHA
SRR
o UJ O
Vau(1) |
—
Rm(2) C__| .
p
P(3) cr: I
e | ] C
Case Temperature (T;) )
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V(5) E':
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5| BfER
5|B= 3B 5| IR
1 VTH PELER PR R E
2 Ry BFHesE CRERND rSBEHEE
3 P RMNIER
4 u U t85
5 \ V 8L
6 w W AR
7 Ny U BRI E RN D1
8 Ny V BRI fa ik
9 Ny W BRI BRI Sk
10 Csc FERREREIMANE R (KBRS
" Veo HpE s
12 INowL) IKif W HHRIES @A
13 INov &35 V HHEBESHA
14 INwL) Kk U HBIESHA
15 CoMm NP3 DEE S
16 Veew) IC #1 IGBT IR R IH LA HRE
17 VecH) IC 71 IGBT BahAI S ifH A 1R E
18 INewh) S W HERESEA
19 INwH) iV AERNESEA
20 INwH) =i U HNESHRA
21 Vsw) W #8 IGBT JB=hEI S5 R E 1t
22 Vew) W #8 IGBT RIS ik iRE
23 Vswv) V 18 IGBT 8IS iR RE 1S
24 VBv) V 18 IGBT BEIH =ik RE
25 Vsu) U 18 IGBT IEzIE S ifk iR E i
26 V() U #8 IGBT IEmIf S iR E
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1. BERNZIHA=A IGBT RIBRAILL
2. FERIITIRA = IGBT RN MEUR - MEM—MEH IC k. RBMRIEINFRIPTIEE.

(26) Ve

(25) Vs

(24) Ve,

(23) Vs

@) Vo) &K

(21) Vsw)

»!
Ll

(20)INw)  —9—

(19) INw)

(18) INwh)

(17) Veewm)

uvB
UVS  ouT(UH)
VB uvs
ws
WvB
WVS  ouT(VH)
INUH) WS
IN(VH)

IN(WH)

VCC  OUT(WH)
coMm Wvs

(16) Veon)

(15) COM

(14) INwy

(13) INw)

vce
OUT(UL)
coMm
IN(UL)
IN(VL)

Nty OUTVL)

VFO

C(sC) OUT(WL)

|

*1yy:

Thermister Rrw (2)

u@)

w(6)

Ny (7)

E Nv (8)
E Nw (9) >

3. RN R IHEHE LR ERSFLEMAN R =M HIRER -

3. REMEE
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@I ERRFEE (7)=25°C, BERERB.)
HAERERR ST
s 2% TE&H HEE Bl
Ven HREE WEARZE P - Ny, Ny, Ny Z (8] 450 v
Ven cps@) | BBIREE CRIE) MEARTE P - Ny, Ny, Ny Z [8] 500 \
Vces SR - Z5HRZEBE 600 \Y
lo25 MR R Tc=25°C, T; <150°C GE 1) 10 A
lo,100 BB AR T =100°C, T; < 150°C GE 1) 5 A
Ik WIS ERRER To=25°C, T, < 150°C, fhEEE /T 1 ms 15 A
Pc SEHRINGE Tc=25°C, BAEH 32 W
T, T 4R GE2) -40 ~ 150 °C
1. IE5%3E PWM 7E Vpy = 300 V, Ve = Vg = 15V, Ty < 150°C, Fgyy = 20 kHz, MI = 0.9, PF = 0.8
2. Motion SPM® 45 MEREE R TR K MR AFIELERE 150°C.
RIS
s B TE&H HEE L0
Vee 1EFI B R E HEMZE Vo) Vecw) - COM 28] 20 \
VBs SIS R E HEZE V) - Vsu)y Vaw) - Vs Vew) - 20 Vv
Vsw)
Vi MANESHE HEMZE INUH) Nevry INowny Ny, Ny, | 03 ~Vec+03 |V
INwL) - COM Z [8]
Veo AR FL R R R HEA7E Vio - COM Z 18] 0.3~Vec+03 | V
Iro R4 L LT Vo 5IBIRL RO R 1 mA
Vsc RS ORI\ B R HEMME Cgc - COM Z 8] 0.3~Vec+03 | V
BE_MREBS
= 2% TSR HEE -2
VRRM RAEEREHEE 600 Y
e R Tc=25°C, T, < 150°C 0.50 A
Irp EEER (EE) Te=25°C, T, <150°C, B3 /T 1ms 1.50 A
T, TiE4ER -40 ~ 150 °C
BNNRG
s B TE&H HiEE L0
VenproT) | BRRIPEIFRERS] CGEERRIPEEHN) |[Vec=Ves=13.5~16.5V 400 \Y
T,=150°C, EEEM, <2 ps
Tste BFERE -40 ~ 125 °C
Viso HrigeE 60 Hz, IESZHKR, 3R 1 o4, EREES 2000 Vims
HREIS| B
AR
= B8 TiEFH B/ME | RBME BXE| B
Ringcya | 455 - FTIRRIHAE HIEES IGBT #% (5 1/6 #5R) - - 3.8 °C/W
Rin(-c)F AR FWD 35 (8 1/6 18R - - 4.8 °CIW
e 3 ETRERE (To) ONRE, SHE2,
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S (7 -25°C, BiEmsEwmE.)

HAERERR ST
s B8 TeE%&H R/ME | BBME | ZKE | B

VcE(saT) SEHR - Z5HREAFIEE |Vec=Ves =15V |Ic=5A,T;=25°C - 1.5 2.0 \4
V|N =5V

Ve FWD EEE ViN=0V IF=5A, T,=25°C - 15 2.0 v

HS | ton | Tt Vpn =300V, Vee=Vgs =15V, Ic=5A| 045 075 1.25 us
T,=25°C

t J - 0.20 0.45 S

cON) V=0V o5V, RS a

tOFF (5$ 4) - 0.70 1.20 VS

tC(OFF) - 0.15 0.40 us

ter - 0.15 - us

LS | ton Vpn =300V, Ve =Vgs =15V, Ic=5A| 0.35 0.65 1.15 us
T,=25°C

t J - 0.15 0.40 s

cON) V=0V &5V, mEfs !

tOFF (5_:E 4) - 0.65 1.15 VS

tC(OFF) - 0.15 0.40 VS

tr - 0.15 - us

Ices SR - £5RERER | Vee = Vees - - 1 mA

51:

4. ton F topr BIEIRIRAIERIRS IC BUEMMIERRTE]. toon) 7 toiorr) TREMBRAE MMRIRRN KM T, IGBT RS XETE. #EER, HSLE 4.

100% lc 100% Ic

trr
\ | | \
CE C C A CE
) W—
J N / ~
V|N VIN
ton torr —
tcion tc(orr
10% 16| O i | ©orn) i
VIN(ON) 90% Ic 10% Vce V\N(OFF) 10% Vce 10% lc
(a) turn-on (b) turn-off
4. FrRAFE)AYE X
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Inductive Load, V,, =300V, V_ =15V, T =251C

Inductive Load, V/, =300V, V_ =15V, T =150

400

400
s0| ~——IGBTTum-ON,E | —IGETTUmON.E
3 | —|GBTTUmMOFF.E, 3 - — IGBT Tum-OFF, E__, -
F FRD Tum-OFF, E_ K FRD Tum-OFF, E, P o
- 250 - 250
S o 9 a0 e o
2 150 / 2 150 ‘é’/
I I
o _— o /
% 100 —— 'é 100 7/
& 7] F
50 50
0 0
0 1 2 3 4 5 0 1 2 3 4
COLLECTOR CURRENT, |_[AMPERES] COLLECTOR CURRENT, |_[AMPERES]
5. FFAFERHE (BBE)
EHIRR Y
e Y TiE%H B/ME | BME | ;KE | B
laccH | Voo BSHIERR | VecH) =15V INUHvHwH) =0V | VeenH) - COM - - 0.10 mA
laccL VCC(L) =15V, IN(UL,VL, wL) = ovVv VCC(L) -COM - - 2.65 mA
lpccH Ve BIBERR VCC(L) =15V, fpyym = 20 kHz, & VCC(H) -COM - - 0.15 mA
=L = 50%, MEMTSEmE—1
PWM {554
IPCCL VCC(L) =15V, fPWM =20 kHz, &5 VCC(L) -COM - - 3.65 mA
=tk = 50%, HEhnFRma—14
PWM {E54#IA
loss | Vas BESRIRER | Ves = 15V INwH, vi,wH) =0V | V) - Vsu), - - 0.30 mA
VB(v) "Vsv)
VBw) - Vsw)
lpes | Ves TYEHRIREER |Vec =Ves =15V, fpwm = 20 kHz, | V() - Vs(u), - - 2.00 mA
HESEE = 50%, MEMFEHN— | Veyv) -Vsw)
PWM {5 S#IA Vew) - Vsw)
Veon | MBEMILiEE Voo =0V, Vo BB8&: 10kQ E 5V ki 45 - - v
VFoL Voo =1V, Vo BBE&: 10kQ E 5V ki - - 0.5 Y
Vscref) | fRBERA%L B Vec =15V (GE5) 0.45 0.50 0.55 v
UVcep e 10.5 - 13.0 Y,
UVeer HR B K E R S 11.0 - 13.5 \Y
UVgsp M es S 10.0 - 12.5 v
UVesr Sl F 10.5 - 13.0 v
trop | WUREL L AKEE 30 - - us
Vinon) | SIBEIERE BEAZE INH), INvry INowny Ny, Ny INew) - - - 2.6 \Y
VINOFF) | XBTEIMEREE COM 28] 0.8 - - Y,
Rry  |FRIE @Ty=25°C, GEe) - 47 - kQ
(€5 D) @Ty = 100°C - 2.9 - kQ

i

5. FEERFR IR RIPIUE A TR
6. Try AABERERRNEE. ARREEEEE (Te), HRBAGHAKITRE.
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R-T Curve
600
T e e S . . .
R-T Curve in 50C ~125C
500 |- 20 ‘ ‘ i T T T T
450 = 15) | ! \ | ! \ |
= 400 |\ 512 | | | | | | |
d 8 N T T 1 T T 1
= 30\ 0 g —\
2 g 4. \ il
£ 300 2 N
8 Q | | | | | |
D 250 [ x4
a : P+ ~—~—— |
&’ 200 [ N\
| 80 90 100 110 120
180 fromm N Temperature [C]
100 |t NG
510 RS RS MRS SA— <
0 ‘ ‘ ‘ ‘ ‘ ; ‘ ‘
20 -10 0O 10 20 30 40 50 60 70 80 90 100 110 120
Temperature T, [C]
6. NEMRSBMERN R-T fhgk
BEZRERS
7S S TEFH RVE | #HBME | RAME | B
Vi FHEE Ig=0.1A, Tg =25°C - 25 - v
t, R [ Rt lr=0.1A Tg=25C - 80 - ns
Built-In Bootstrap Diode V_-I_ Characteristic
1.0
09 /
0.8 /
/
07 /,/
06 /
/
< 05 //
—" 04 //
03
v
0.2 /,/
o1 ~ T=25°C
=29
0.0 ~ c
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
V. [V]
" B 7. AEEZE_RER
7. AEBFEZREHBERFEARN15Q.
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HELIERN

5 BH TEHRH R/ME | BEME | RKE | Sl
Ven | BIREE HEANZE P - Ny, Ny, Ny Z[8] - 300 400 v
Vee YRR E BEMEE Veomy Voo ZE 13.5 15 16.5 \%
Ves | SimimE HEMZE V) - Vs Vaw) - Vsvy Vew) - Vswy| 130 15 18.5 v

dVee/dt, | FEHlE R E -1 - 1 V /s
dVgg / dt

tiead | BILLAFEEBEMNEXAE | ERAFEMINGES 1.5 - - s
fowm | PWM IAISS -40°C < T, < 150°C - - 20 kHz
VsEN FRBC AR HEAFE Ny, Ny, Ny - COM Z /] -4 4 \%

(BFERIBEE)
Pwinon) | /M BKEE G 8) 0.5 - - s
Pwin(oFF) 0.5 - -

51:
8. W RATBER SR, FRMAKEERT RITHEEFE.

Allowable Maximum Output Current

rms:

[A

f. =5kHz

sw

Orms

\ N
5 AN \\
: AN
Vo =300V, V, =V, =15V | f,,=15kHz

T, < 150C , T < 125¢C

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

Allowable Output Current, |
w

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

. 8. RYFRAME

9. XM AVFRHRRER L RRETIENNSEE. ZRILRNAMITESYE, ETESHE.
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U R E B

8% TiEEH RMVE | 8BME | RAE | £
w=HTEE RE9 0 - +120 um
REHE REIZET: M3 EL07Nm 0.6 0.7 0.8 Nem

E 10 B 7.1kg * cm 6.2 71 8.1 kg * cm
BB - 11 9
(+)
ffFF_P __—___‘————____
(i | 40| 2 | Aeedoahdd
|8 | 1
_é\‘ ] ,f,,_/é_ "-.\
D e A e
= - S~ L |
P . /
1 ’/// \\“x ] HI
| — i
G O g 4 P
9. THENEME
Pre - Screwing : 1—2
Final Screwing : 2—1
.. 10. RIRIRFTEEYH KIGFF

10. REFHAIBLEYINI B AHTRLSERRERY, FEERFBIFBRBAS .

N BRAHTHE. B 10 BRT RBIETH, EENHRIRF. THENRESSH SPMO45 HENRETIRIE. FERRELNRATEMEN 20 ~ 30%.

KIHSHELNE] 10
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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 23

Supply Voltage

a2

Output Current /\/\

Fault Output Signal

a4 a7

gug

al: #FIREBREEFA: HBEEEAZ UVeer ia, FEIT—NHFERESH, XRABEAFEE.
a2 EET{E: IGBT SiBHmMEBLTER.

a3 : RE®M (UVeep)o

ad : ML HIMARI &M, IGBT #XH.

ab : #EEk e TIERE.

a6 : RIEEHL (UVeeR)»

a7 : EHI{E: IGBT S@HtmEradiii.

NAN

ab

M. RERP (R

s | ] i

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: EHIREREEFA: HBEEEAE UVpsr &, FET—NMINGESH, MRAIBEAFFHEE.
b2: EHETE: IGBT SBHMEEEBER.
b3: KEM (UVggp)e
b4: FLITHIMNEIELE, IGBT #%£H, BL#IEHHES.
b5: REEHL (UVgsR)-
b6: IEFI{E: IGBT Si@FHmME Bz,
12. RERIP (B

KILESEHAT] 11 www.fairchildsemi.com
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o] |

Lower Arms J
Control Input
Protection ”
Circuit State SET | RESET
Internal IGBT F\M
Gate - Emitter Voltage c3
T
SC I}
1
Output Current J/\ c8
7

Sensing Voltage
of Shunt Resistance

J

SC Reference Voltage

S|

Fault Output Signal c5

2

CR Circuit Time
Constant Delay

(B E&MNERSY SRR CR EE)

cl:EEI{E: IGBT Si@tmEifadisin.

c2 : FERRERA (SC M%) .

c3: IGBT i+ & it .

c4 : IGBT %,

c5 HIN “LOW”: IGBT EHTIRTS.

c6 : I “HIGH": IGBT &i, {827 BHAIETEMA,
c7 : IGBT XHRIRTS.

M HHEOBR

RpF= 10 kQ

AAA

2

IGBT & &if.

13. FERRIP (BUERFRmIIE)

V V'V

AAA

VVV

MCU

AAA

VvV T
]

i

BER 5kQ MTHRAEME. B, HERMIEEEIEN, HERZESEMNRLIERE.

14. HEFH MCU 1/0 OB

12. GMANKE RC 184 (EKRTES) FTAREE R FIIER S IEM A PWM 125175 RAS A2 ENRIR BIRIEE MK, Motion SPM® 45 = R NIE S S

+5 V (for MCU or Control power)

SPM

INwr)> INwry» Ny

INwey» INwy s INg

iy 5u g

KIHSHELNE] 12
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HVIC
AL VB(U) P@)
G vy X
R VSO ourun)—
A (20) INw)
Gating UH A INUHD ) v@
GaLl VB(V)
s @ve A
R VS(V)
Gating VH ' ,S‘v (19) INwwy IN(VH) OUT(VH)‘{
V§(V) Vv (5)
22 VB(W) M
Iy
Ces % Casd | (21) Ve vsw)
M Gating WH " L LU IN(WH) Cos| Vea|
) i +15V (17) Veer Vo ouTWH)— oes | Voo
| S
STCeal Gl T VS(W)
C Crsy Crs] Cos] T T Cspis Cspcq’ (15)CoM com (W) W (6)
U A __ e
Y (16) Vo
vee
L L ouT(uL—
I Ny (7) Ry
Cspcos  Cgpos v s
T v
" (14) INu,) ouTVL)—
‘ Gating UL I IN(UL) o Rey
13) INw, b
[ Gating VL (19 Moy IN(VL) JTVW
(12) INgwy —
[ Gating WL c IN(WL)
= L lcom outwui—
{0/ csc O Rsw
Re (1) Vi O A
R @Ry, THERMISTOR ‘
Inout Sianal U-Phase Current 4—
nput signal tor »
L . V-Phase Current 4—
Short-Circuit Protection d \ A
Temp. Monitoring W-Phase Current 4——

" B 15. S8R R %

X

1) ATEGEE, BMINBIELLARTEEE (N 2-3cm) .

2) B3 Motion SPM® 45 =& PEBEERL T — B AHINEER HVIC T H, HOMKS CPU RHMEBBARTTH, TEECMABARATERRS.
3) Veo Mt RIFIRFFREEL. IR SLKRIZMA R LR ZE MCU SEHIRIRIER, WUE Iro A2 1mA GESEE 14) .

4) #E7F Coprs EMER AT EEBA Cgs 7 EEA-

5) MINESHBEEE. £ IC H, H—1 5kQ WEAEE—MINGES& TR, #%RA RC IBABE, LBRANESES. RsCps FIEIEMMIE 50 ~ 150 ns #I5E
BN TEE (B Rg=100Q, Cpg=1nF) .

6) ATRILLIRIFTIBE LSS, Re 0 Coc AERIELIZR THEAE.

7) TR RIPER IR, RpCsc MIRTEIEBRIZE 1.5 ~ 2 ps AISEEIMEE.

8) Eﬂ _GIT% gif_%ulﬁ$ GND £83E Ny, Ny, Ny SIUEEER—& L. ST E MRS REEESE] GND £HIh=R GND £. FRY, 125 GND £MIN%E GND 42 [ERE&EEN
ZRATHERYAE .

9) AN RATREH SR Motion SPM 45 M~ REI5 IR % .

10) AFFIERIBERRIR, NMRFTHEGRRIEKEBEST P & GND 3IBIERIZEL. #F7E P F1 GND 5IMIEIER 0.1 ~ 0.22 pF S TREE R .

M) EEMRABFBEERGES, LFHAR THER. EXEFRT, MCU MYEFZENESEBHES.

12) FEF—3HEFIR IR RIZR A F AR E R EBS R EIMFIRERRP IC TZRBWIR GEF 22V/1W, FHRFEERT 15 Q MFH-RE) .

13) 14 Cps IEIFREHFIEIFNEBEMAEE. FIF, A Cpgc i%#F 0.1 ~ 0.2 pF REFIAREFIELIFMN R- XBHEBRE.

14) 4858, HS%E AN-9070, AN-9071, AN-9072, RD-344 F1 RD-345.

_Hliiiﬁ.—EHZlVA? 13 www.fairchildsemi.com
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HRPEIEE
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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™
AX-CAP"™*
BitsSiC™

Build it Now™
CorePLUS™
CorePOWER™
CrROSSVOLT™
cTL™

Current Transfer Logic™
DEUXPEED"
Dual Coal™
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™

ISOPLAMAR™

Making Small Speakers Sound Louder
and Better™

MegaBuck™

MICROCOUPLER™

MicroFET™

MicroPak™

MicroPak2™

MillerDrive™

MotionMax™

mWsaver”

OptoHiT™

OPTOLOGIC™

OPTOPLANAR"

5

PowerTrench®
PowerXs™
Programmable Active Droop™
QFET”
OS ™
Quiet Series™
RapidConfigure™
OIU
Saving our world, TmW/W/KW at a time™
SignalWise™
SmartMax™
SMART START™
Solutions for Your Success™
SPM'.‘_:
STEALTH™
SuperFET”
SuperSOT™-3
SuperSOT™-6
SuperSQT™-8
SupreMOS”
SyncFET™

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

Sync-Lock™
SYSTEM _
GENERAL™

TlnyrBoosf'

TinyBuck™

TinyCalc™

TinyLogic”

TINYOPTO™

TinyPower™

TinyPWM™

TinyWire™

TranSiC™

TriFault Detect™

TRUECURRENT ™

puSerDes™

™
UHC"

Ultra FRFET™
UniFET™
VCX™
VisualMax™
VollagePlus™
Xs™

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
CR 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, (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, waw 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 manufacluring 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 custorers 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-o-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
problern 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.

Mo 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.

Obsolete Not In Production The datasheet is for reference information only.
Rev. |66
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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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