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9 IN(H) Sk U BMESHA
10 N i V RS SHA
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12 INowL) 3% W BRI SN
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1. BRI = IGBT RABN MR R EF—MTH] IC HAK.
2. A ER AR =4 IGBT RABM MBUR —IREF—MEH) IC A BAMRIEEIFIRIATIAE.

3. 88 6 1 IGBT RyHHRIRFNFIRIF T RERY IR EH IC
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IR AEIEE (1,=25°C, BESHEB.)

HTRBL
S S8 TEHH BEE L s
Ven AR E BEANFE P - Ny« Ny Ny Z[8 450 v
Ven cpsm) | BIBEE GRE HEANZE P - Ny« Nys Ny 28 500 Vv
Vces EBR— REHRZEBE 600 v
tlc B IGBT AUt BRI Tc =25°C, T < 150°C 15 A
tlcp B IGBT M RIRER (IEE) |To=25°C, T, < 150°C, BKMEE/NF 1ms 30 A
Pc SRR Tc=25°C, BAMER 27 w
T T4 GE5) -40 ~ 150 °C
5. Motion SPM® 55 7= s 8 5 BT 5 B I R K 45 R SREE S 150°C.
BRI
% 5% Tieskt HEE | B
Vop $2 ) B3R LR HEANZE Vpp - COM 8] 20 v
VBs B R E HEAZE V) - Vswuy Vaw) - Vsvy Vaw) - Vsw) 20 v
ViN WANESHE HEARZE INry: INovhys Ny Ny INoy | 03~Vpp+0.3 |V
INewi) - COM Z[d]
Ve [ F R A HEANTE Vi - COM Z |8 -0.3~Vpp +0.3 v
Ir MU IR Vi SIBISC R B R 5 mA
Vsc SRR B HeAn7E Csc - COM Z () 03~Vpp+03 | V
BANRG
s 54 THEFH WEE B
VenproT) | BEARIFPREI BIR BE Vpp = Vgg = 13.5~16.5V 400 v
CEBRPEEN) T,=150°C, JFEEM, <2ps
Tste FERE -40 ~ 125 °C
Viso HixmE 60 Hz, IEZER, R 1 758, EEMEEERESIH 1500 Vims
M
S ¥ TIE&H B/ ME | BEME | R AE| HSi
Rinjeja | 45 — FEREIAME 38 IGBT #84> (8 1/6 ) - - 455 | °C/W
Rihg-o)F IR FWD 35 (8 1/6 #5D) - - 54 | °CIW

6. XTFRIFRE (Tc) MMES, SHE 2.
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S (7,-25C, pESERBE.H

WA
7S 5% TEEH m/ME | BBE | RAE| B
VcE(saT) R — A5HREIEMEBEE Vpp=Ves=15V |T;=25°C - 1.45 1.85 \
V|N =5V
lc=15A T,=150°C 1.65 v
Ve FWD IE [ & [E ViN=0V T,=25°C - 1.7 2.1 v
lF=15A T,=150°C 1.7 v
HS tON ;F;&HT_ITE—I] VPN =400 V, VDD = VBS =15 V, IC =15A - 700 - ns
T,=25°C
t J - 140 - ns
con) ViN=0V 5V, BB
tOFF (fEE 7) - 850 - ns
tC(OFF) - 140 - ns
tr - 85 - ns
LS tON VPN =400 V, VDD = VBS =15 V, lC =15A - 800 - ns
T,=25°C
t J - 250 - ns
con) V=0V 5V, mEfE
torr GED - 850 - ns
tC(OFF) - 150 - ns
ter - 90 - ns
Ices Emik — AHRERER | Vee = Vees - - 1 mA

.
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tcon
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(a) turn-on

7. ton 1 topr BIEERAERIRS IC BIE TR . tcon) # teorF) IBERTAENMIRIEREIEHT, IGBT AFRIFXAE. FMIER, ESIE 4.

| \%

c A CE
/ N—
Vin
torr
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4 Y

V\N(OFF) 10% Vce 10% Il

4. Fr R B A A E X

(b) turn-off
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EHIER S
s SH TE&H B/ME | BBE | RXE| B
lapp | Vpp B&7smiRER |Vop =15V, Vpp - COM - 2.0 2.6 mA
IN(UH,vH,WH,uL vLWL) = 0 V
lppp | Vpp IYERRIEER |Vpp =15V, fowm = 20 kHz, duty | Vpp - COM - 25 35 mA
=50%, HEAI—4 PWM 554N
logs | Vs BaismIREE | Ves =15V, INH, vi,wH) =0V | V) - Vsu) VBv) - - 70 100 pA
Vsvy Vew) - Vsw)
Ipgs Vs TAEBIRHER | Vpp =Ves =15V, fpywm = 20 kHz, | V) - Vswuy Vav) - - 600 800 WA
duty = 50%, T & i B — VS(V)‘ VB(W) - VS(W)
PWM ESHIA
VEn | SRS B E Vsc=0V, VpB%: 47kQZE5V Lt 45 - - Y,
VEL Voc =1V, VpBH: 47kQES5V L - - 0.5 \Y
Vscref) | MEBERM% BT Vpp =15V GE4) 0.45 0.5 0.55 \Y
UVppp ) 10.0 11.5 13.0 v
UVppr | BRRERERF [gypp 105 | 120 | 135 v
UVgsp 4 BB S 9.5 11.0 12,5 \Y%
UVesr SfimE 10.0 11.5 13.0 v
VFT HVIC ;ETE‘_FEF_‘L" EE.E VDD = VBS =15V, THVlC =25°C, 47kQZE5V _J:?_‘-L 4.43 4.58 4.71 \%
(E 5)
trop | MURELE Bk EE 40 100 - ys
VIN(ON) SEHERE MeAnTE IN(UH)’ IN(VH)’ IN(WH)’ IN(UL)’ IN(VL)’ IN(WL) - - - 2.4 \%
ViNOFF) | B EERE CoM z i8] 0.8 - - v
E.

8. WG RIFVER T 230 6 4 IGBT.
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5. IC iREM M4 V-T GRA 4.7 kohm BEHEHRIZE 5V)
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HEIERMY

s SH TE&H B/VE | BEME | ZAE | B

Ven | BIRHE BEANFE P -Ny. Ny« Ny Z[8 - 300 400 Y,

Voo | fEHIBIREE T Vpp - COM z ja] 13.5 15 16.5 v

VBS %ﬁﬁ"ﬁ{ﬁ}j—: ﬁ’@hﬂ& VB(U) - VS(U)7 VB(V) - VS(V)’ VB(W) - VS(W) 13.0 15 18.5 \%
dVpp/dt, | =4I IR E -1 - 1 V/us
dVgg / dt

tiead |FFLLMBEBREXEE |[EATFEMINGES 1.0 - - s

fowm  |PWMBINGES -40°C < T, < 150°C - - 20 kHz

Vsen SRR B FR T HEANFE Ny, Ny, Ny -COM zZ g -4 4 Y,

(B RBABE
PwinoN) | B/MEINBKEE GE® 1.0 - - us
Pwin(oFF) 1.0 - -
l:i:
9. WFER A RERSMAL, HRMAKEERTRIEHEEFE.
5V Line (MCU or Control power)
Rpr = 4.7kQ S P M
lNiUH)' IN(VH)' IN(WH)
A ﬁ\/ V H IN(ULD’ |N1VL)’ IN(WL)
AN [ Ve
1
=i -+ —
=

i

10. BMAINIREY RC 88 (BLRRES) FTAEME K A2 F P ERAR PWM 15577 AL F32 5 BN R B AR RLIA ML . Motion SPM 55 =R MINESEAER T 5 kQ

(HRME) THAEME. Bit, SEMRMNIRIRIKEEN, HEEZESERMNRNER.

6. ¥EFFHI MCU 1/0 OB
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Mg EE

B8 THE&H RAME | 22E | mXE | B
FRUTEE neE7 -50 - 100 pm
RicHsE RHIZE]: -M3 EIL07Nem 0.6 0.7 0.8 Nem

HIRE 8 B 7.1kg + cm 5.9 6.9 7.9 kg« cm
£ - 6.0 - g
(+)
; i_ Q
E7. FTREMNEME
B 8. RFIBETRI AV EIRF
l:i:

1. RESHMBLATI AL S AN . HASKSERTERR, FEERHFBRFBRBAE .

12. BRAHRHE. B 10 BRTRFBITH, HFORZINF. FHENERERSSH SPM 55 =R AR, MAERHEND RAGEHIER 20 ~ 30%.
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a2:
a3:
a4:
ab5:
ab:
ar:

b1:
b2:
b3:
b4:
b5:
b6:

gug

EETE: IGBT S@AME LI ABR.
RERT (UWppp)-
TEERIMAR &M, IGBT #XHT.
R T1EE BN,

RIEEHL (UVppR)-

EETIE: IGBT S@BHMEB A BIR.

RIFTHEE
§
Input Signal J T
] 7
Protection RESET SET RESET
Circuit State
UVDDR
1 6
Control 2 UVoos 23 2
Supply Voltage /
a2 a4 a7
\d
Output Current /\/\
P
ab
Fault Output Signal
al: EHlEFEBRELA: HBEEAR UVppr &, FET—NFRBESH, MR BEEAFFEHNE.

9. RIEMRIF (IRiR)

Input Signal J

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

Output Current

.71

gug

High-level (no fault output)

Fault Output Signal

P EERE LT HEE EFE UVgsy 5
E%TIE: IGBT BB muimzing.
RER (UWgsp)-
RN S,
KR EEL (UgsR)-

EETIE: IGBT SBHAMBABAEIR.

» BEIT—MANES

IGBT #3XH], HLHERLEES.

B 10. R ERP (Fim)

R, 3 RZEYERER A FFIAFNE.

10
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cl:
c2:
c3:
c4:
c5:
c6:
c7:

Hin:
Lin:
Ho:
Lo:

Lower arms
control input

Protection
Circuit state

Internal IGBT

Gate-Emitter Voltage

Output Current

Sensing Voltage
of the shunt
resistance

Fault Output Signal

(B&5MERs R CR ER)

EET1E: IGBT S@HFmEB B
SERE BTN (SC %) .

IGBT R A& P B .

IGBT % Hf.

N “L”: IGBT XERIRZS.

B “H: IGBT S8, (ERFEMMER HAXAETE A,

IGBT XHATS .

i

oo |

¢
SET RESET
F c4
c3; ¢
T
SC |
c8
C
)

B
g

J\A N

SC Reference Voltage

¢

]

‘\

c5

CR circuit time
constant delay

@

IGBT ~&2i&.

B 11. 5EEERP

Hin

Lin

|

Ho

4,7
4—|7

Lo

BIRANES

RIHENES

=imMARET IGBT ik — KSR FEIE
i PIARET IGBT #iltk — R STR B E

12. BEHiTh

BE

11
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>t v Lzoj Vo ) i) l
cal % Cesd
. R ) INuy IN(UH OUTUH)
Gating UH VY (UH) vs(u) R
> (19) Vaw
1 T VB(V)
Re (VH)
Gating VH e Im)w‘ . IN(vH)  OUT(VH)
VS(V), V@)
1 o vBW) M
Ces Casd]
M Gating WH, v (9 Moy IN(WH) Cos| Ve
T 15V line X 4)veo ouUTWH)——] oo [E(
Ii‘l-‘: Fo T pS L Vo VS(W) W (4)
C T Gl Cos] T Cspis Cspcq’ (15 com com
U 5V line
" outuL—
" C f Ny (5) Rey
Re seots Cors .y S AMA
{Fault et - VF
T G
Cort |
___________ & . ouT(VL)—]
Gating UL CAAS )1 IN(UL) N©) Rsv
R: 10) N l
Gating VL ‘Ff- I( ) Moy IN(VL) T T
1 W) —
Gating WL i ; S (2 Mo INOWL)
o = ouTwL)—
T e s (16) Coc R
Sre s csc No (1) s
Re e\
nout Sianal U-Phase Current 4—
nput Signal for »
L . V-Phase Current ¢——
Short-Circuit Protection v v o
Temp. Monitoring W-Phase Current 4——

1) ATBGEHE, HRAEBESMINGINEZ. (NF2~3cm)

2) B Motion SPM® 55 =@ REBER T — M EEHHIAEN HVIC, HEORKS MCU MAMEBEAETTH, FTEEEAAESSNTERRE.

3) Ve B, ZIESENYRA—EEE lpo £FE] 5 mA BB ERIE MCU Siissl BiRRELR. 155 5E 14.

4) #i7F Coprs BIBER A F A% HBA Cps M 7 154 A

5)MNESHBREEY. £ICH, —1 5kQ MBEEE—MAINSSETRIEN. HHERA RC1BA B, LBRMNSSKH. RsCpg B8 E M IZ%EE 50 ~ 150 ns
SEEIA. (3% Rg=100Q, Cpg=1nF)

6) A TRHILIRIPINEE LS, Ry 70 Coc RIBANELRIZR ATHERSE .

7) TEEBIRIPEEE T, ReCoc MBI E RS E 1.5 ~ 2 ps HISEE MILER.

8) #5# GND £ FnI%E GND £ 84E Ny, Ny, Ny BFUEEER—& L. BAEARTAERIEREEH GND &I GND . FRt, 5% GND &I GND &z [ERYIEL%LER
RIZRATRERIAE .

9) F/ AR R T 4E b §EIE Motion SPM 55 F= A3 I MI% 4.

10) AR5 RIBERRIR, MR FTREGRARIEIK AN P F1 GND 3IMEI A%k . HEFFZE P 0 GND SIRIEER 0.1 ~ 0.22 uF WAL RERE A .

) ERMRABREERGD, LTFHAE THEE, EXEHRT, CPUMMBREZENEE RBHES.

) FEE—FHEH BIRIR R IZ R TN M E R E B R EIH KRR IC FERBMIF. GEFE22V/ I W, FHEHIFERT 15 Q MFTHRE)

) 1EH Cpg IEFREHFHEFEMEBER. FA, 4 CBSC i 0.1 ~ 0.2 uF REFARIFIEFH R- KWEBS.

14) #ARES, ESERAIRE.

1
12
13

13. S B F LB

cgﬁmg KILESIR AT 12 www.fairchildsemi.com

I£% GS @INDS UOOIN €1/L109S5LSVNA



2= BRi%E (FNA51560T1, Short Lead)

0.60 2.00
0.40 13X ., Tap 1%
(0.525) 2
|
|
4 [=1-]
T SS
1 W
(=
(0.70) =t}
—
14.60 11.50
(4.20) 14.00 10.90 (7.30)
37.50
36,50 1.60
1.50
3.30 = =1 e
310 g 2| &
- ~ 1
oo - = am
nn -4 nin| ;¢
Lo iy NS FH G| det
— M
g ag = & ’
g Ne . - s| 2 )
1'#I*+‘|‘I‘P|‘H*i'+‘? =
*#2&1
3.30 32.70 ‘;.
2.90 32.10 g
3.80 g
3.20 o
10.00
10.60 15.40 9.00
(8.20) 10.00 14.80 (3.40)
(0.14)

9.00

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) ( ) IS REFERENCE
E)[ ]IS ASS'Y QUALITY
F) DRAWING FILENAME: MOD20DBREV2
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2 EriEE (FNA51560T3, Long Lead)

0.60 2.00
0.40 1 1.40 15X
(0.525) 2X
|
|
| ']
! oo
T =9
T =10}
oo
(0.70) 23
14.60 11.50
(4.20) 14.00 10.90 (7.30)
37.50
36.50 1.60
1:50
!
20 ﬁ ﬁ & 8 i
Y (Y 1T T ik
3.10 & ! & n| 8§
=5 | 8 M
oo we| p | Doy
| e | o -4 e N
O eee oo e — B Su| BN
. ™~
a \Q i o] S =
o u - L
1 1 D]
i 3.80 $ o
330 3270 3.20 ot
2.90 32.10 14.50
13.50
1060  15.40
(8.20) 10,00 14,80 (3.40)
(0.14)
' r (=1=1
Qo
el 8]
=3~ ] ] ] | +m
- LT =
(0.60) (0.50)
0.70 2.84
0.50 /% 324 10X

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) ( ) IS REFERENCE

E)[ ]IS ASS'Y QUALITY

F) DRAWING FILENAME: MOD20DCREV1
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FAIRCHILD

I
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.

Obsolete

Mot In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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