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AT FFiERE #RaSIR T EA X
FSFR-XS %7

AR

FSFR-XS R HILHE i AL R HL YR I 5%, & i R M i
PREG W AR MR TT . EIR A T EE . SRAg 1 IR EL 3 88 B 75 1
—1Y), FSFR-XS RFIAML &L T veit, R $E e 7 A= ik
fit. FSFR-XS Z %1% Power MOSFET 5 Huid ik 55 B4k — #e 4% .
e 0 R X 50 L B R i PR AL R IR Y e AR B ) S
WA N B RPIIRE AL . MR IR 3 f g H A 3
B M 7 3 B ThRE , JE Gk R Y BT MR R B AR B AT RROE .
MOSFET [ s Wk & 4k W& T fE s S, By 1k 3 B 1
DL R A, TR RGNS S 1A 1 5 (P s e B 42 eIk, A R & L
FER (ZVS) HAR T BRI KB AE I = 0% . ZVS AT i
EPRARTT R R, VP AN RSH I RGP (EMIT) S8 38 2%

i

o MR M AR MR AL T 50% A LU AR AR |

o T H R TR (ZVS) SEIL R

o FA Pk S A& I BN UniFET ™

e & MOSFET AL 1 [i] 2 FE X I [8] (350 ns)

o RS b = v] 1% 300 kHz

o FIHAME LVCC LI ET A R 37 (1) H 2 B S 8l F

o RITAE It K ARYT (OVP). idififri# (OCP). =ity i
(AOCP). W EB#ICWT (TSD)
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ITaER

THBRERNRXEILINE WHAR R R RHHINE
#=HRS ESES TR Rpson_max) | (ViN=350~400V) (& 1,2) | (Viny=350~400V) (& 1,2)
FSFR2100XS 9-SIP -40 & +130°C 051 Q 180 W 400 W
FSFR1800XS 0.95Q 120 W 260 W
FSFR1700XS 1.25Q 100 W 200 W
FSFR1600XS 1.55Q 80 W 160 W
FSFR2100XSL 9-SIP 051 Q 180 W 400 W
L-FR A
FSFR1800XSL A 0.95Q 120 W 260 W
FSFR1700XSL 1.25Q 100 W 200 W
FSFR1600XSL 1.55Q 80 W 160 W
1. ERARFIHRAMHINE,
2. 50°C &R B R ZRRNILIT PR KLFRFEINE,
M FABEE
Cr
Vin C1 =l
VCC — * MW bt : ° , ” * * T
+ ' .
I f +
ziz e | % g Vo
Weo Voo : '\ JE% 22N
MN—— i \ =
HVCC : ! 4
b r >< )] ]
Rwmax L g :l | ' 1 wWh—e
Rss ) :

AR| 2 @ J Ve Lo . a9

2z Css q |

l cs i

l SG[ PG| %
- v

1. BENVABE (LLC ISR H%R)

www.onsemi.cn
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AR [2]

HUV+ / HUV-

Vaocp

Vocp
L o

Level
Shifter

| Balancing
Delay

Shutdown

High-Side
Gate Driver

I%T

Low-Side
Gate Driver

I*T

4

+—19 Verm

AL

2. AEMERE

www.onsemi.cn

3


http://www.onsemi.cn/

SIBER

i

4 5 6 7 8 9 10
Ry SG Lvee \%
AR CS PG HVcc

3. HEHE

DL

SIMEX
5IHS E2 BiER
1 VoL | XE&M MOSFET Biwtk, BEERESEERAA
2 AR It 5| B A T 7E R R AL IR A R S BRER B BEE A, SIS IBIAE EfE Z 0.2 V B,
BEMFRARPH AR R IE,
3 Rt ZS IR THRIEF XINE . —Rt, RESCBEIRRNLS | B AT B E AT LS.
4 Cs IS PR MR 2R MOSFET |IeE it . S8, SHEdERIEMENZSIB.
5 SG RGBT T HH .
6 PG %5 | B E R M 1% 5| SRR M MOSEET HYiRAR «
7 Wee | 1&31BIAES] ICH e BE.
8 NC FERK.
9 HVee [ XRSMMHRIE A IC-HI R IREE .
10 Vetr) | X2IEM MOSFET HYmiR. 28, TEBRERZENZSIM.

www.onsemi.cn
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TR AIEM (Ta = 25°C, BIESHIHREA. )

s &Y BME | BRKE | B
Vps BANRRERREE (VoL-Verr # Vetr-PG) 500 - \%
WVce Rl R -0.3 25.0
HVee £ Verr | &M Voo 5IBME RIRARE E -0.3 25.0 \Y
HVce SR EREE -03 | 525.0 Y,
Var BEEBSIEMRABE -0.3 WVee Y,
Ves ELRRGN (CS) SIMMAN B E -5.0 1.0 \Y
VRT Rr SIBMSINEE -0.3 5.0 \Y
dVerg/dt SIFRYIEM MOSFET JRik B EE IR - 50 V/ns
Pp sy (ER 3) FSFR2100XS/L - 12.0 w
FSFR1800XS/L - 1.7
FSFR1700XS/lz - 1.6
FSFR1600XS/L - 11.5
BALR (FE4) ~ +150 °C
T BEOTIEEE (15 4) 20 | +130
Tsta wiERESEE -55 +150 °C
MOSFET 34>
VpGR RARMHREE (Rgs=1MQ) 500 - \Y
Vas HHREHR (GND) EBJE - +30 v
Ipm BRoRIRER (& 5) FSFR2100XS/L - 32 A
FSFR1800XS/L - 23
FSFR1700XS/L - 20
FSER1600XS/L - 18
Ip ELRIR B FSFR2100XS/L | T¢=25°C - 10.5 A
Tg = 100°C - 6.5
FSFR1800XS/L | Tg=25°C - 7.0
Tg = 100°C - 4.5
FSFR1700XS/L | Tg=25°C - 6.0
Tg = 100°C - 3.9
FSFR1600XS/L | Tg=25°C - 4.5
Tc = 100°C - 27
LS
ST 57 [ katem |

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.

(BFIEY)

MREEBERAFEERPIILMETEE, SETERSTIR. MREBIEAXLRE, BLEREFHIE, TRSSHFEHRT, 2

AR,

3. &4 MOSFET (/> MOSFET #5if).
4. FrEENLEDERAXEZRTRRIPINEE.
5. BKHREEZRTRALGR.

www.onsemi.cn
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BPEMR (Ta = 25°C, BIESHIRAA. )

#s S8 & B

6yc | GEELMAME (T4 MOSFET SH@HY) FSFR2100XS/L 1044 | °CW
FSFR1800XS/L 10.68
FSFR1700XS/L 10.79
FSFR1600XS/L 10.89

Oun | HEFEZ AR FSFR XSZ35l 80 °C/IW

B S4FMY (Ta = 25°C, BRIEBHIHA. )

B2 2% MK | BvE | me | sxm | gu |
MOSFET 84>
BVpss | RREFHREST BE Ip = 200 uA, Tp = 25°C 500 - - \%
Ip = 200 pA, Tp = 125°C = 540 -
Rosoon) | SHEREME FSFR2100XS/L | Vgs=10V,Ip=6.0A 2 0.41 0:51 Q
FSFR1800XS/L | Vgs=10V,Ip=3.0A S 0.77 0.95
FSFR1700XS/L | Vgs =10V, Ip=2.0A - 1.00 1.25
FSFR1600XS/L | Vgs =10V, Ip<225A \ 1.25 1.55
ter R E R Bk S T iE] FSFR2100XS/L | Vgs =.0.V, Ipiode= 10.5 A, - 120 - ns
(¥Z ) dIpigge/dt= 100A/1s
FSFR1800XS/L . [Vgs'= 0V, Ipjode = Z:0'A, - 160 -
dIpioge/dt = 100 Afus
FSFR1700XS/L | Vigs = 0 Vilpioge = 6.0°A; 2 160 -
dIpiogel/dt:=.100 A/uis
FSFR1600XS/L"~ | Vgs'= 0 V. Ipiode'= 4.5A; - 90 -
dlpjoge/dt’= 100 A/us
Ciss MANBEZE (E5.6) FSFR2100XS/L~ | Vps =25 V,¥gs =0V, - 1175 - pF
FSFRIB0OXSIL. | 0 MHz R 639 _ oF
FSFR1700XS/k - 512 - pF
FSFR1600XS/L: - 412 - pF
Coss HWLBE (E5.6) FSFR2100XS/L | Vps=25V,Vgs =0V, - 155 - pF
o _ 82.1 - pF
FSFR1700XS/L - 66.5 - pF
FSFR1600XS/L - 52.7 - pF
LR RSy
Ik RERER HV¢g = VoTR = 500 V - - 50 A
IgHVee | HVe BE7SEIRER (HVgcUV+) - 0.1V - 50 120 uA
lglVee | WVog B#ASEIRE R (LVecUV+) - 0.1V - 100 200 uA
IoHVee | ITAE HV e BRI (RMS {B) fosc = 100 kHz - 6 9 mA
FFK - 100 200 uA
lolVee | ITHE LV BIREESR (RMS {&) fosc = 100 kHz - 7 1 mA
FTF X - 2 4 mA

www.onsemi.cn
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LS4 (Ta=25°C, RBIESHHA. ) (continued)

| #s | % | M A EXIEEEEIEEE
UVLO B4
LVocUV+ | WVec BIRXEERBIE (WVec BN 1.2 12,5 13.8 \Y
LVocUV- | W BIRRE R EEME (Ve 1F1E) 8.9 10.0 1.1 Y
LVGoUVH | Vg BB R E[E - 2.50 - \Y
HVccUV+ | HVeo BIBXRIEEEBIE (HVee B3 8.2 9.2 10.2 \Y
HVcoUV- | HVg RIRXREfaEEE (HVee 1F1E) 7.8 8.7 9.6 v
HVGGUVH | HVc BB R E5%[E - 0.5 - Y,
RERERIFEHS
VRT V-l S HEBE Rt =5.2kQ 1.5 2.0 25 \Y
fosc BHIRHINE 94 100 106 kHz
DC it R Estl 48 50 52 %
fss PIERER B Sh Al Ia SRR fgg = fosc + 40 kHz, Rt = 5.2 kQ - 140 " kHz
tss PIERER /B BhATE] 2 3 4 ms
RIPERSY
VessH FrEmEERAE Css 0.9 1.0 1.1 \Y
VessL FtH Cgs MERMFIRBE 0.16 0.20 0.24 v
Vovp LVg ST E R4 LV¢e > 21V 21 23 25 Y
Vaocp | AOCP H{ERE -1.0 -0.9 -0.8 \Y
tgAO AOCP jHFaRTE (FE 6) Vs < Vaocp \) 50 - ns
Vocp OCP H{EHE -0.64 | -0.58 | -0.52 \Y
tso OCP ;Hb2Rt1E] GE% 6) Ves< Voge 1.0 1.5 2.0 us
tpa HEIRATIE) (R M Vaocp HMZIXET GEE6) - 250 400 ns
Tsp HEBE (EB 6) | 120 135 150 °C
FE X BB I BB 43
SRR | [ - Js0o [ - [ 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.

(BEIEX)

MRAEZBYA, “BSHN REPIIHMEFRIINREGTH~RMESE. MREFEFGTIEIT, FaEErEs “BEHN" =%
RS RES B A —HL

6. ZBHMRIMRIE; RE~m Mk

7. RESHREZTRIE, WBIXFE EDS (BEHNK) diE4mi.

www.onsemi.cn
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Normalized at 25°C

Normalized at 25°C

Normalized at 25°C

BRI BEAFIE
(R LAFMEZE T = 25°C THREM. )

1.1

1.05
=
1 ’._=—_—.—"/./
|
./.,_
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
4. {&M MOSFET hz=tt 5 BEHXER
1.1
1.05
1 [ —————= - .
0.95
0.9
-50°  -25 0 25 50 75 100
Temp (°C)
E 6. &M Vee HVco) BAISRENXR
1.1
1.05
1 —i i ——a—8
0.95
0.9
-50 -25 0 25 50 75 100

Temp (°C)
8. &Ml Vce (Vo) BHNSEBERXR

Normalized at 25°C

Normalized'at 25°C

Normalized at 25°C

1.1

1.05
AT
I |
.
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
B 5. FAXMESEENRER
1.1
1.05
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
B 7. &Ml Ve (HVee) BLESBRERMXAR
1.1
1.05
0.95
0.9
-50 -25 0 25 50 75 100

Temp (°C)
9. {&M Vee (LVee) FLEEEBERNXA

www.onsemi.cn
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Normalized at 25°C

Normalized at 25°C

Normalized at 25°C

BRI REHFE g2 E7)
(R LAFMEZE Ta = 25°C THREM. )

1.1

1.05
-
1 —F’.‘=.__
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
B 10. LVcc OVP HESBRERXR
1.1
1.05
1 | g——S——a—ma
a8
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
Bl 122 VessL SimERXR
1.1
1.05
1 | ——t—a——a—ea———a
0.95
0.9
-50 -25 0 25 50 75 100

Temp (°C)
14. OCP HESREMXFR

Normalized at 25°C

Normalized'at 25°C

1.1

1.05
1 ’.4—_‘."_—'._
T .
0.95
0.9
-50 -25 0 25 50 75 100
Temp (°C)
B 11, Ry HEESEREHRAR
11
1.05
" g —a———a—m8
."".——
0.95
0.9
-50 -25 0 25 50 75 100

Temp (°C)
B 13. Vgssh SIEENXZR

www.onsemi.ch
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Thaei A

HARE

FSFR-XS &% 11 NIl & il A& MOSFET, #%
17 50% At FEIESRE I 5] N T A X A
350 ns, I 15 Framo

A Dead-Time

—>| -— - - - -

High-Side
MOSFET
Gate Drive

Low-Side
MOSFET
Gate Drive

Timer
15. MOSFETHHRIEFI{ES
R EBRT S
FSFR-XS RFKH R EH IR 25, K 16 Fr
o TEWNFHE, Ry 5IHIMHEERATE 2V, FHIEGS
FLZ¥ Cr W78 /B0 F AL E 3 B i 8515 E N Ry
I (Iete) W PIHATSRIRTG . Bk, R pEE

Icre HISE I n .
ol
1VD—>I

1
Gate Drive

16, B RIEHIIRHES

lete

VREF

R -Q

FIF

RN E
Bl 17 o PR s 1 BT r e i 28, i
w15 ZVS XA IF A2 il S st He s wl e o i
HITTF R . & 18 BoR Ry 5] A s A i g e
B, HAcHiRA g B lHEE 2 Ry 5] DL 5

B/NT R T 2 E -

fmin =

- 100 (kHz)
X z
min (eq. 1)

e G A 5 4 FEL PR AT L R 0y 0.2V, U KT
R T 2 E -
5.2k 4.68 kQ
fmax — ( +

) x 100 (kHz) €q.2)

Rmin Rmax

Gain
1.8
fmin fncrmal fmax fISS
1.
6 / AN
1.4 [F1 —
1.2 :
k_\
1.0 "\\#‘
Soft-Start
0.8
0.6 y y v y
60 70 80 .90 100 110 120 130 “140 150
Frequency (kHz)
E\17. iEiRiEikag s R T fhik
LVce VDL
I
)} b\ Tl
{| Rt %) _i
0
Rmax S Rmin Rss T I
P
AR
2 a
I e
SG PG

18. SRz i BE

jJT@thEF‘KJJBu%E MR R, R
M, T EIREE Iz IR AR R a . BT
i‘)&%?ﬁ%a&ﬁ’]%ﬁi‘/“ﬁ%ﬁéﬁ?ﬁﬁk}itb IR 3 5 A

I AT (F1SS) [a) R FE T AR B &8 i v HE F
E, KM B . @I AE Ry 51 FiEH: R-C &5
W28 SR LB R S i g, Wik 18 frsn. FSFR-XS %
FIHA — 3 ms KNS Bk PRI 46 B f v
YL I, IR F) A0 84S Bl HAL B ) U A e v 4
Ny 40 kHz, W 19 Frax. BEshWIEME T
A/l

5.2 kQ

fss _ 5.2 kQ L2
R

x 100 + 40 (kHz)
min SS ) (eq' 3)

www.onsemi.cn
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ST 3 A 0 0 0 A0 T R 2 (1) A3
K (fo) MPIZE = HOR NI LR RC I )3 40 =
EUT S

RC i i 5 07

T = Rgg " Cgs (eq. 4)

FISS{- - - - - -

. Control Loop
Take Over

B 19. REzESREE

BH}ER
R A58 A1 50 fEL UK BRI SR il AT AT N BLAR B

FSFR-XS R4l HahE G . Wil 20 fE 21 fol &
W, — B AT AR, M1 P @I H V-1 8%
?ﬁ%%&%ﬁ%@)ﬂo Css }Fﬁlﬁﬁi%y E§ CSS J:E(J VCSS 5%@
VessLe KRG, AR EAL, M1 KW, I H [FE
V-1 #8845 . FSFR-XS TG i # 5 3h FF A TF %
BAE o WRAE Vg 40T Vsl B Vg BT BUR IR fih
KRG, BALENZ TR, Voo HREIRNE £
Bl Vessir RJE Csg # M1 R o

| 2V
Rr : 1 ‘H’ =disable

Switching
Shutdown

ovP

OCP
AOCP

TSD

20. AR 3|HIINERIER

fil S ARG T, FSFR-XS FEAF 1B ]t 31 P B 4%
H, Hrb Voo FREIFAS] Vegr. FSFR-XS [R)15 1}
(B AT B A A

tstop = Css " {(Rgs + Ry 1| 5 kQ2}

BRI E] tys P E AR (4).

(eq. 5)

tstop tsss
(a) Protections are triggered, (b) FSFR-US restarts

B 21. BIERRE

RIPEE B

FSFR-XS #RVIAAH ZAH R TIEE, Wik FARdy
(OLP). SH LAY (OCP). LY (OVP) Fl#k
KW (TSD). IXLefRy N B S H 5 B IRy~ an B 22
Fi7R o

— B I B s W T JodR 4 Bl £ 0k 3F H
MOSFET 5% <l . 24 Vee (84 10 V ) LVec 1= 1E
HLE ok AR 55 A E P B AR 2 Lvee
IEF] 12,5 V) A #h L R, FSFR-XS & & 1E 84 .

LVec
{7}

LVec good Internal
-VREF i
10/12.5 V0 E Bias

Auto-Restart
OCP oot
. Protection
AOCP.

owEF;;;i>—wo——+
TSD R -Q

LVec good — >0 FIF

Switching
Shutdown

AR [2

Vesst / Vessio AR Signal

22. {RIFIEE

IR (OCP)

2 5| R B 2K T -0.58 VIR, filik OCP 3
H MOSFET fR£FxWr. LRy EA 1.5 us FI Wi &
SEIR DL G i 2 1R B2 1T O IHT
SF AR (AOCP)

IR R o A g, B W di/dt K H
WM ATEfi & OCP Z B4 MOSFET. 1 5 & 5
HEEZCT -0.9 V, Rtk AOCP H# A KW i

W/ RHF(OVP)
M LVec 153 23 VI, Kfilk OVP. TE{F F4kBhss
ZH AN FSFR-XS DR IF KM Vee I, fd GRS .
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HTHT (TSD)

MOSFET ¥l 1C £ — A3 sp i) 1C Kl
MOSFET [1] 5 & ik i A% 15 58 17 . G SR B e 3k 24
130°C, B fih i #OCWT

155 F e BEL A L 57 A

FSFR-XS RFIA NI EA N UL, i 23 FE 24
Fizm o 2E3aa i 77 20 fe VA I FL BEL P AR AR Th AR, (H A2
AP T A G 5 BB BARTF K s

Cr
|
|
°
_ Np Ns
J .
] 4
+ ] 1
— Ns
zz7z - i
1 1
, Control |
1 IC 1
Vs ' |_|'; |
N P s
L
LI VARYA
1Moo 7 7 >
—W—
= v v
Ids T s
r\\) l\\) .
E 23. FFEHEN
lS
SN 3
T Vees /\
1. o/
+ ' .
,_
1
7z ; Aal o
1 Control 1 Il
v L H *
cs ' = N
% L P Ns
Fost Hm
< °
: 1 .
SG PG N
s
R eeeee 1
VAVAVAV
= V4 Ids Q’ -

24. 2N

PCB % /515

T E AR RS AR A . 32 AR TR 2% 0 VR 2 i s I
AN T DR AT B 2R 5 2 BEAS P47 1) fB. RT 51 I
T B H AR PCB A JR) A 3 40 2% S B I 2 i 6,
RIS AP R R R . S K MOSFET
S, RS E IR S B e R
TR . J7 AR G e Al . HE B
Ry 51 IR H A H L, X6 1545 MOSFET ) 5@ £f
BRI A S ARF R . s Ry 51 B P 3T i 45 1) oo
455 PCB A J& - (4] 2o IR B 42 0 B 25 BoR
o 7 LU PR O o

UniFET is trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or other

countries.
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7.05 —_—
6.05 1.30

il
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BOTTOM VIEW RIGHT SIDE VIEW

Note: Terminal face upwards

—— — 3.81
| ~—1254 |
| =— 080 @

s
;

3.40

(R0.50 ) (IR RERCRGA — 3700

C | |
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N
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