FAIRCHILD.

1% Flip Chip &l MOSFET #1 Dual Cool ZE#J&Y
HBER 5 mm x5 mm PQFN 3

SERAIEEES): 55 A
=75 5V PWM I\ ittRIEE) =S

{RMIBRES (LDRV) BIEhASEPRAR AT 78 S R R R T AR
(BRI M MOSFET FF3%

Bz DCM (MR KB /R ZCD# A
MEEINEE (THWN#), xt#RIRznss IC SiRIER
AHES

HEHT (THDN)

= 63 S IR # A6/ S5

MUBEARR (5 RE/EBE # 5|8

ZCD# ¥iAF1 EN N & B RIAER LRI A T HL
Fairchild PowerTrench® MOSFET, W2t &
BB H PR R

M MOSFET =&Y Fairchild SyncFET™ AR (&
REFEZRE)

SR EFEHFERE

AL OB R TE X Bt E]

VCC X[E$E (UVLO)

REFFRHFIXE 1.5 MHz TisiTHtk

PWM X FIZSE@ATIE: 30 ns

{RRHAEIR: <3 pA

ALK FET MIASHEEZE: 10 ~ 15% H=5tE
TE45I85EE: -40°C & +125°C

YRR EIRHFFE RoHS

2016 % 5H

FDMF5823DC — SRR AE S FAXETThRE R B RETh R (SPS)
RIR

Tt

Hik

SPS &2 Fairchild fi—KXE£MUBIB/NEEK
MOSFET RIRFNSBJINELBASR, TRATEHERA. =
5%, [E$PEE DC-DC KA. FDMF5823DC J§—AMig
EEFEEHBERENREIE. BmANIIE MOSFET f—
NARNEIS SR E PR E IR EER 5 mm x 5 mm 3%
A

BT ERB T EXT SPS FXRIIRKIFITT ML, WUSEW
IXENEEFN MOSFET RIEhASMAE. RMLRGEBERINNZR
MOSFET Rpson). SPS BRHIK B Fairchild B9 =4 g
PowerTrench® MOSFET AR, LUK FEIRS, &
EAR S P& RN T E A RE PSR,

Ezhsg IC BEE AR XFEIMEEER, T#H—SRS
M. AEER SAHBESRBEANES. WRL
EFEBER, REEINEN S KWW
FDMF5823DC TAREEHHEEEST B DCM &R
(ZCD#). FDMF5823DC it T=%5 5V PWM #iA,
ASEMEZH PWM 55185 H05R A 1

Rz A8
" BREEFNT{EuL. V-Core F1iE V-Core Ei—HE R
S HREE

= AXF—XEBK. V-Core F13E V-Core ER—H
ik ged

" SMEERRER

" SHRER—ERGES (POL) Hi#kE

" BRI AR IR ERS

" NRRERRR

ITBER
BHRE BiE B EJES TR
FDMF5823DC 55 A 31 5|, $AKHS PQFN SPS, 5.0 mm x 5.0 mm £ 5823DC
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R FtERE

Vsy [I

av
I\/V\I J_CVCC o j_ IN

PGND

E1 RBYRESE

EN/

FAULTS PVCC BOOT VIN
THWN#
|_ —| {—0
H_
= —
b' 0.8V/2.0V
vee FAULT
LATCH
L, Y 1
—» 1
THWN /
THDN
FAULT PHASE
,—0
| —
vee LEVEL
EN/UVLO — —  smEr [ HDRV —
* sw
PWM CONTROL
PWM PWM INPUT LOGIC

ZCD/CCM/DCM

LOGIC ‘ﬂ

0.8Vv/2.0V =

ZCD#

AGND PGND

2. IhEEEM
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SIHE.E
8 7 6 5 4 3 2 1 é § % ;8: % § % %
T T T LT B T
9 O 31 VN f] [&] IE:(JLT#
10 a0 vN | 3 ETHWN#
] acaD
“ 2 VIN| = Epvcc
28 [E PGND
=
12 o7 PGND | aL EGL
]
13 26 PGND | & & | sw
] i
14 25 PGND | = Q| sw
] i
15 24 PGND | & S | sw
’16I_117I_118I_119I_120I_121I_122I_123‘
16 17 18 19 20 21 2 23 z z z z H H z H
E 3 SIHEE—HELEMERE
SIBE X
SIS AR ik
1 PWM HHRIEENEE IC B PWM I
2 ZCD# |ZCD (B3 DCM) HLiRsEHifEaEsfiN
3 vCcC FREERUIEFIDIRERIERIRIAN ; X2 “FFSH” Vec
4,32 AGND | IC {&E#IEB ) FnEAR AR IE M, MEREZE PGND
5 BOOT =11 MOSFET #RIRENZZHIEIE. BOOT 5 PHASE Z BRI AR SIE N Jaig= M
MOSFET FRERETT
6 NC RiEE
7 PHASE |BEZ%HRSMNIREZERE, ASMEREE SWHa
8~11 VIN INRLHINFEMA
12~15, 28 PGND | ThZERLHINEH
16~26 SW SMFEM MOSFET 2 [BIFF AT = ; FAT2MRIREIEE SW T = ELE RS RN ZCD
PR3t 0L DN
27,33 GL WHRARE . 1K MOSFETH#R 1% 22
29 PVCC  |LS™ HRIERNZEFNE % IR E AU RN
30 THWN# | 125°C #EHEFRIR — H8M2] 125°C REEMIGEERSN Z{KEF
31 EN/ WINGE, MHRIRENSE IC BU{FEEM N . FAULTH - ZERBIHIEEE R (HS® MOSFET
FAULT# |#g#&sk 150°C THDN) B}, HIER RHFE4IIE 5% 5| R = {RE F.
R
1. LS =1{&Mml,
2. HS =3l
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HERRATEE

MREHBIENRAEE, FJHH
BRGERGEREFHETRATE. i, KPESTHESENITERGTIE,

NENHIMEE. Ta=T;=25C

RERTIR. EBLEFNTEFHORBAT, %R T6E

EIEBIAE, A
SEMBANT RS . BYRATEE

w7 &8 ®ME | |RKE | B
Vee HREE L AGND A&t -0.3 6.0 \Y
PVce IRTE & L AGND A& -0.3 6.0 \Y
Venrault: |1 BRIZR L AGND A E#E -0.3 6.0 \
Vewwm PWM {E5HIA L AGND A& -03 | Vcct0.3 | V
Vzcps | ZCD I L AGND A& -0.3 6.0 \Y
N L AGND mE# (LERTER) -0.3 6.0
Voo  |{REBTMMRESMRIH == Vv
L AGND JgE#E, AC<20ns -3.0 6.0
Vrawne | PEE L AGND R -0.3 6.0 \Y;
Vin RN L PGND., AGND AR£ & -0.3 25.0 \Y;
L PGND., AGND REE ((LERATER) -0.3 25.0
Vpruase | PHASE - - \Y,
L PGND JgE#E, AC<20ns -7.0 30.0
L PGND. AGND A (({LEATER) -0.3 25.0
Vew | FFEISHA X —— ’ v
L PGND A4, AC<20ns -7.0 30.0
.t L AGND BEHE (UEATER) -0.3 30.0
VBoot B8R N N I : = \Y
L AGND FE#, AC<20ns -5.0 35.0
VeooT-pHase | Boot Z PHASE HJE L PVCC RE#E -0.3 6.0 \Y;
d fsw =300 kHZ, V|N:12 V, VOUT:l.S Vv 55
|O(AV)(3) R A
f5W=1 MHZ, Vin=12 V, Vout=1.8 V 50
IFAuLT EN/FAULT# 7 0.1 7.0 mA
01.a LEEIMERR 12.4 | °C/W
Bipce | Z5ZE PCB #FH (F£ Fairchild SPS #4RT) 1.8 °C/W
Ta MERETEE -40 +125 °C
T, = AN +150 °C
Tste iR ESEE -55 +150 °C
) . AER1ERS, ANSI/ESDA/JEDEC JS-001-2012 3000
ESD  |Bamjjeapsip — - v
TTHFEER, JESD22-C101 2500

E:

3. loav) FEERBIETE TA=25°C K BRI FULAF M TR Fairchild By SPS IFMIRIS2IRY . ZEEEZRT

SPS &R E T,=150°C, HPETIE&MHM PCB HETK. EARNAERES, ZHEEA

HETIERN

HEFRRIEFMRAM T HREOESTIERMG . RIREFENTERS, UHERSANDRELERDIBBERTHONE.
TR FFEENAEBIHEE TIERN, BAERRBENRATEEHITRIT.

NN
BE=

RET.

s 2 B/ME | BBME RAE| B
Vee Yl e B e R BB 4.5 5.0 5.5 \Y
PVcc | MtRIRZNER BEER IR ER £ 4.5 5.0 5.5 \Y
Vin | iR E 459 | 120 1609 | v
T; TESR -40 +125 °C
A=

4. IRIBNASKMHE, TSI 3.0V Ve

5 Vi BEMEHTIEIT, £ MOSFET FFXBRASEFEF, FEEFE SW ZE GND #1 BOOT ZGND s 4 XERXREET

M. R THR SPS ATEIEIT, SW E GND 1 BOOT £ GND A FRIEFE ERPHER B AFEEHUAT.
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ST

HAMERE Vin=12 V. Vec=PVce=5V B Ta=T,=+25°C £HETMEH, BRIESHIRA.
RNBRKRERE Vin=12 V. Vee=PVcec=5V £ 10% H T,=Ta=-40 ~ 125°C &HTNER, BRIESHIRA.

FDMF5823DC -+ &iT#R 1.9

BT | 5 | g [BME | REE | BAE | BA |
HATIE
lo=lvce + lpvecy EN=HIGH.,
lo BSHIR PWM=LOW =§ HIGH 5% Float (EFF 2 mA
XKidfgd)
IsHpn SKHTERR Isupn=Ivce + lpvec, EN=GND 3 HA
Vuvio R EFHEE Vee EFF 35 3.8 4.1 Y
Vuvio_nvst | UVLO iHER 0.4 \Y,
to_por POR #EiREIBH IC Vee UVLO EFZEIAER PWM B H 20 us
ENSSIA
ViH_EN MINBESHEF 2.0 \%
ViLEn MNHEEKBEE 0.8 \%
RpLp EN THIEFH 250 kQ
= a1l Tz
toen  |EN EEFARER iy (e ey 25 ns
_ A=
tPo_ENH EN S8 A MER ;%M—lﬁ:j%’\\:lg’ EN A5 F2 GL 20 us
ZCD# i\
ViH_zcp# MNHEE SBF 2.0 \Y%
Vi zco# MINEEKBEE 0.8 \%
lpLu_zcp# ERIER 10 HA
- . PWM=GND, ZCD# % A{fE FF|
tro_ziGLL ZCD# R 1L IR GL B R T (ﬁﬁ1§L<:O) 10 ns
_ A5 S = i 37
tro_zHGLH ZCD# /5 A& HIIEIR Z{V%ﬁ%%qZZCD# BHERTE 10 ns
PWM i\
Rup_pwm LEhisapE 10 kQ
Ron_pwm THIEEH 10 kQ
= HAE. =T,=25°
Veiown | PWM BRT R s = 38 v
Viriwindow | =ZEO =/ME ImK{E: 1.2 3.1 \%
T - Ta=T,=-40°C £ 125°C H
Vi pwm F:WM ﬁ.EE,:F HE Vec=PVee=5 V +10% 0.8 \%
to_nolp-orr | = A KHFAT(E] 90 130 ns
VHiz_pwm ZAFEHEE 2.1 25 2.9 \%
B AR SIE 8
= B E R SW = M\GND 1]3%:2] VIN
twin_pwm on | PWM SR FTIZ SiERTE] FREERIR /N PWM 5 E8 5 B 30 ns
BFIR/ GL 582 E
N LRMBMEREBFE Veoor-sw B
tun_oLnicn | iBFIER N GL HEF PWM LOW=< 100 ns A}, &/\GL & 100 ns
2z ]|
PWM {#ﬁﬂi&ﬁ%lzﬁﬂ‘l‘ﬂj (V|N:12 V. VCC: PVCC:5 V. fswzl MHz, |OUT:20 A, TA:25°C)
oo |PWM BT R | WM SR A GLIARRE, 15 ns
s PWM SR TE] GHO ZHIRE
trp_PLGHL PWM {KE &L IR I, VILX_PWM %] 90% GH 25 30 ns
o P A FE GH e
= s +, ViH_pwm £l 10% GH
tpo_PHGHH Egﬂézﬁ%ﬁt (zCD# (ZCD#=LOW, 1,=0, EfB=TI{rg 10 e
) XA DCM)
BETR
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ST

HAMERHE Vin=12 V. Vec=PVcc=5V B Ta=T,=+25°C 2

FHTME

S8, BAESBRA.

RNBRARERAE Vin=12 V. Voc=PVcee=5V + 10% B Ti;=Ta=-40 ~ 125°C £HTUEM, BRIESHUA.
5 B FH B/ME | EE | BAE | 2
GL T HKEFE GH TASHT,
to_peapon | LS XMFE| HS Si@JEXATE] | 10% GL %] 10% GH, PWM MIREF 10 ns
SHREIBET - 5 0E 27
GH THEBTFE GL EABHT,
to_oeaporr | HS XUFE| LS S XATE | 10% GH % 10% GL, PWM AEHBF 5 ns
SEENEBRTE - SE 27
tr_GH_20A 20 A loyr NHY GH EFETE | 10% GH 2 90% GH, lour=20 A 9 ns
te_GH_20a 20 A loyr NHY GH T~B%BFE] | 90% GH 2 10% GH, lour=20 A 9 ns
tr oL 20A 20 A loyr ™HY GL EFEFE | 10% GL & 90% GL, lout=20 A 9 ns
te 6L 20a 20 A loyr ™HY GL TFEEFE) | 90% GL & 10% GL, lout=20 A 6 ns
a B
tpp_TSGHH IRH =3 EEIR E:'—V\jleméé,J\:F_mV?H ijw?%ﬁ(;ﬁ/fueiH 45 ns
i
tpp_TsGLH IR =S METEIR ngijéé'J\q:_ 'L'V)LPW?;EEEJE_'&%JBEL 45 ns
E{IEzhEE (HDRV. Vcc=PVcc=5V)
Rsource cr | HIHEEFH, & JRELR=100 mA 0.68 Q
Rsink_cH W ERPE, E SER =100 mA 0.9 Q
tr_cH GH _EFti8] 10% GH % 90% GH, Cioap=1.3 nF 4 ns
tr oH GH PR i8] 90% GH 2| 10% GH, Croap=1.3 nF 3 ns
BENRMIEEIE (CCM2 BITHRRT, {NfF4E LDRV2, Vcc=PVcc=5V)
Rsource oL | ML ELPR, iR JREL=100 mA 0.82 Q
Isource_cL i TR B R GL=25V 2 A
Rsink_eL e pE, SEE =100 mA 0.86 Q
Isink_oL i IR (B AR GL=25V 2 A
{EMIEEHEE (CCM1 EfTHR T, LDRVL 5 LDRV2 #4F, Vec=PVcc=5 V)
Rsource_eL e, R JREE =100 mA 0.47 Q
Isource oL | MRS {E R GL=25V 4 A
Rsink_cL M EErE, E FEFE =100 mA 0.29 Q
Isink_cL M EIEERR GL=25V 7 A
tr oL GL EFEtE] 10% GL % 90% GL, Cioap=7.0 nF 9 ns
tr oL GL TR ia) 90% GL 2| 10% GL, Cioap=7.0 nF 6 ns
FRUSIRER
lrvon 25 | FAMEITERLIR Ta=T;=25°C 39.3 40.2 41.0 HA
ITmoN_150 YRR R Ta=T;=150°C 58 HA
AE SRR (125°C)
BEIEB BF o
T Ea T C LN = &
RpLp_THWN THIE PR lpLo tHwn=1 MA 100 Q
#k B (150°C)
TacT THON BURIRE T,=Ta BIFEIRTHEE IC LN 150 °C
Reip_en-thon | FRIEBPR IpLo_en-THON=1 MA 50 Q
RUEMRPE (SW Misss)
Vsw_von | SW HEiEsS SIS E 1.3 2 \Y;
to_FauLT 13@5\__155'”% EN/FAULT# 20 ns
- EShZERBEF
BE#E_RE
Ve IEEER I.=10 mA 0.4 v
Vr HEFERE lr=1 mA 30 v
ps

6. GH=#tk=, =M MOSFET YRR SR,
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1 < 4
BE R4 BRAFAE
MM Vin=12 V. Vee=PVce=5 V. Vour=1.8 V. Lour=250 nH. Ta=25°C B A BRXMTALEN, BRIESZERA.
60 12 T T ‘
55 1 | =12Vin, 300kHz
0 N N\ Lo | —12vin,500kHz
< N\ s, 12Vin, B00KHz 1/
5 s Few = 300kHz //\ \ 3 . —12Vin, 1000kHz //
z | N\ 2 NS
S 35 ek e 7 e
= Fsw = 1000kHz \ \ 2 6 ,/ //
O -
5 25 A\ 5 o // 7/'/
3 20 \\\\ g 4 ” 7/
315 23 ////
310 \ 3, A
= =
5 I Vin=12V, PV & Vee = 5V, Vour = 1.8V \ 1 PVc‘c & Vfc = 5‘\/, VoTr = l-‘SV b
| | | 0
0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 40 45 50 55 60
PCB Temperature, Tpcg [°C] Module Output Current, loyr [A]
& 4. RETHEER & 5. DhESHMEBERNXEA
14 T T T T T T T 112 T T T T T T
Vin = 12V, PVee & Ve = 5V, Vour = 1.8V, loyr = 3()A/ PVece & Vyee = 5V, Vour = 1.8V, Fey = 500kHz, loyr = 30A
1.10
1.3 %)
1] 0
§ / S 1.08 /
h y 5 /
1.2
s / 2 1.06
g /1 P
© o
§ 1.1 v g 1.04
=
1.02
B 1.0 g
N =
= ©
© e 1.00 N
€00 ] \\
b4 0.98 ~———
0.8 0.96
200 300 400 500 600 700 800 900 1000 1100 4 6 8 10 12 14 16 18
Module Switching Frequency, Fgy [kHz] Module Input Voltage, Viy[V]
E6 INESHEMEZENXR 5 7. DhRESMNBEZEHNXRE
1.10 T T T 15 T T T T T
Vin = 12V, Vour = 1.8V, Fgy = 500kHz, loyr = 30A Vin = 12V, PV & Ve = 5V, Faw = 500kHz, loyr = 30A
1.08
1.4
0 \ A
8 1.06 \ 8 /
5 813
% 1.04 N § ~
5 \ < /
S 1.02 ERW -
'8 o
2 1.00 :
3t B
.aua N 1.1
g 0.98 ~< g
= S
g 0.96 = 1.0
0.94 0.9
4.0 4.5 5.0 5.5 6.0 0.5 1.0 15 2.0 25 3.0 35
Driver Supply Voltage, PVcc & Ve [V] Module Output Voltage, Vour [V]
8. IIRESEzhFHIFEEZERNXR B9 DRESHHBEZENXR
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HEI 1 BEHFE

1.010 T T T T T 1
Vi =12V, PV¢e & Vyee =5V, Fsgw = 500kHz, Voyr = 1.8V, loyr = 30A

N

0.980 \

0.970 NG

=
o
s)
S)

Normalized Module Power Loss

0.960
200 250 300 350 400 450 500
Output Inductor, Loyt [nH]

E 10. IhESHHEBERZENXR

0.026 ‘ \ \
Vin = 12V, Vour = 1.8V, Fgy = 500kHz, loyr = 0A

e

/

o
o
N}
i

7

—

o
o
o
N

e
_—

e
e

4.0 4.5 5.0 55 6.0
Driver Supply Voltage, PVcc & Vyec [V]

o
o
=
©

Driver Supply Current, lpyce + Ivec [Al
o
o
N

0.016

12. FRIERERERSRAF[EFEEZ BHXFR

Driver Supply Current, lpyee + lvee [A]

Normalized Driver Supply Current

MR FE: Vin=12 V. Vee=PVec=5 V. Vour=1.8 V. Lout=250 nH. Ta=25°C HABARILAN, BRIESHBIRAA.

0.05 T T T T T T T
Vin = 12V, PVee & Vee = 5V, Vour = 1.8V, lour = 0A
/1
0.04 /
0.03 /

e

d

0.02 //
d

0.01

200 300 400 500 600
Module Switching Frequency, Fgy [kHz]

11, BRIFERBRSFRALZEHXR

700 800 900 1000 1100

110 T T T T T T T T

Log | VinT 12V, PVec & Vyee = 5V, Vour = 1.8V

1.06

1.04 ,/ ///
Few = 1000kHz A

1.02 ; o

1.00 —

0.98 ,__,/

0.96 A/

0.94 / /K

v
0.92 Fsw = 300kHz

0.90 /

0.88

0.86
0 5 10 15 20 25

30 35 40 45 50 55 60
Module Output Current, loyr [A]

B 13. WEhREFERSMHERZBRXR

4.0 T 4.0
Ta=25°C
UVLOyp A Vii_pwm
3.9 S 35
= — 2 v
Q s TRI_HI
2 3.8 >§ 3.0
s — 5 N
8 37 & 25 Viiz_pwm |
o S [y -
< s
= i}
o 3.6 5 2.0
= e
a 3
o 35 — £ 15
'qé — = V1ri_Lo
a — ] UVLOpy =
e =
3.4 Z 10
VILiF'WM
3.3 0.5
-55 0 25 55 100 125 4.50 4.75 5.00 5.25 5.50
Driver IC Junction Temperature, T, [°C] Driver Supply Voltage, Ve [V]
B 14. UVLO MESEBERXR 15. PWM [RESRR)[EFBERNXR
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HEI 1 BEHFE

MK Vin=12 V.

VCC:PVCC:5 V. VOUT:1.8 V.

Lout=250 nH. Ta=25°C BEABARXRAAN, FRIEFSBUA.

4.0 T I 1.8
Vee =5V Vi o Ta=25°C
. 35 ——— ; . 17 Vin_zco# N
2 >
s Viri_H E 16
£ 30 8
> =
U v 15
g 25 g
S Vhiz_pwm g 14
o
5 2.0 °
2 213
o 3
£ 1® E12 .
- V‘TRLLO ; . ViL_zeo#
2 : o
a 10 ‘ Q11
VILiPWM
0.5 ‘ 1.0
-55 0 25 55 100 125 4.50 4.75 5.00 5.25 5.50
Driver IC Junction Temperature, T, [°C] Driver Supply Voltage, V¢ [V]
E 16. PWM BMESREMNXR 17. ZCD# BMESIENFEIFREENXR
2 0.22 T
Vee = 5V Vee =5V
1.9 «
E 18 N E, 0.2
3 \\ 3
N 1.7 = —_\
> ~— - 018 \
o \ c
= 1.6 N o
= \ S
8 15 O 0.16
= ~ o \
© 1.4 \ Vi zcos | 2
o1 ~— = \
4 \ I & 0.14 ~
£13 \ 3 ~~
a
% 12 \\ N 012
H 1.1 P — ViL_zcos |
1 0.1
55 0 25 55 100 125 -55 0 25 55 100 125
Driver IC Junction Temperature, T, [°C] Driver IC Junction Temperature, T, [°C]
18. ZCD# HMESEEMXER 19. ZCD# L ERSREMXR
2.2 2.0
— oeo Vee =5V
Ta=25°C / 19
2.0 /,/ ViH_en T 18 \\
= | — =
z 1.8 g 17 \\
> 7 >
s 5 16 \\
2 g N
= 1.6 5 15 ~—_
> > VIHﬁEN
z S 14
o
£ 14 %13 ~
o ViL_en e~ T~
= =
F F 12
z 1.2 z
w w 11 ~—_ ViLen |
. —
1.0 1.0
4.50 4.75 5.00 5.25 5.50 -55 0 25 55 100 125
Driver Supply Voltage, Ve [V] Driver IC Junction Temperature, T, [°C]
20. EN B{ESENREHEFEBEENXER 21. EN HHESEREMNXE
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1 bt/
S 7 {4 BEARFAE
MR EH: Vin=12 Ve Vee=PVee=5 V. Vour=1.8 V. Lour=250 nH. Ta=25°C B A BAIRAE, BRIESHUA.
0.43 ‘ 500 ‘
Vee =5V I = 10mA
S
g 0.42 £
3 > 450
2041 %
E p————— =
E / N—— S \
G 04 -~ T 400 ~
c / g \
z 7 EE
5 039 P \
= =}
g o 350 ~—
p a
w 0.38 =
(=]
Il
0.37 300
-55 0 25 55 100 125 -55 0 25 55 100 125
Driver IC Junction Temperature, T, [°C] Driver IC Junction Temperature, T, [°C]
22. EN FTRIERSEERNXRA 23. BE_RECRBEESEENXR
25 T T T T 1.25 T T T ‘
\ PVce & Ve =5V, PWM = 0V, ZCD# = 0V, EN =0V _ PVcc & Ve =5V, ZCD# =5V, EN = 5V PWM = 0V
- 2 < 1.2
3 N\ E
3 \ < 7
3 1.5 \\ g 1.15 /;’ PWM = Float
5 1 I s 11 P el ‘
= o = -
8 \ ‘%‘ /
S 05 N g 1.05 // PWM =5V
3 E] e
S 0 5 ! —
< [
5 é /—
% s - © 0.5 /]
& ~ 7
-1 0.9
-55 0 25 55 100 125 -55 0 25 55 100 125
Driver IC Junction Temperature, T, [°C] Driver IC Junction Temperature, T, [°C]
24. B[ XEERSEEAXF 25. PRaIFESHEREnERNXER
© 2013 KILEFENF www.fairchildsemi.com
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Ihee i AR

SPS FDMF5823DC 22—/ IEzI88 1 MOSFET &k, B
3t EIEEEERSERIMEITHL . TE— PWM I
=S R IEMIREN = MFEMN MOSFET. %3R4y aE5IESN
B3k 1.5 MHz RIS,

LFHEH (POR)

PWM MINENiZEE POR M, MWMHR LDRV
HDRV 7£ UVLO>~ 3.8V (LHBE) Zai#aGIAIEE
BIRZS (LDRV=HDRV=0). #FEMRIEsNIRRTE £
BHEETKRBNEF, ARIEsNE IC EN_PWM F5
BERRASTET, fFEmRAL. — BRI EEE
fiIsERR (< 20 us mK1E) , REIEEMA PWM ESHIIR
A (REBShEAE, &HSATSEERSEES PWM
ESMTEHBR=EFOUAD .

BERN EBEM AT TE= &S
" Vec EAZESV, RFEN THSHEFE;
= EN S|BI#8EZE VCC 3|H;

" 7 5V Vce iAE UVLO EFAMEZ AT, EN #igdiE
HASEE.

POR A E RS Ve, F UVLO > EHEE, B

EN=HIGH.

KRESE (UVLO)

UVLO R Vec Ei#1T, MATE PVee 3 Vin £i#FfT. &
EN REASHEFEH Vcc EHEBIT UVLO B{EREF
(3.8V), iZEHERAK 20 us POR EREFEFIEFXiE
1T ZIERMBEMEMAANSEREKBE. RE, FEEE
EMETIUEIT. BIEHEA VCC 5[ : PVCC F1
VCC. #MitRkIEzhEEE IR PVCC BitE . BA@EE—
MKi® R-C JE 2218 PVCC EIEZE VCC. IC LHVERL
B ERIR M —ANERGRI 5 V RE.

EN/FAULT# (JBR/&RE#RIR)

Bid4E EN / FAULT# SR ZEREEE (EN<Vi_en) AIZE
RIEzNzE, XEAE PWM MINRSEE S REF GL 1
GH KRB ¥, EiZ¥ EN / FAULT# SIBIAZESHFE
(EN>Vi en) FIBBIRTNES . ZEFRT, %Ej}%% IC BEF )
T 3pA HIXETEAR. EMRERAEERE, TERK
20 us KIS HIATIE.

EN / FAULT# S| AMEMRIRHARRE, %8 —1
250 kQ WA THIFEE. FFE PWM THIFE £ HMNIZE
=53 EN / FAULT# 5|#1%] VCC B9 ~ 10 kQ 53R
LR ER BRI’ IEIT.

# 1. UVLO MBHiZ4E
UVLO | EN IRENB/RES
0 X ZH (GH&GL=0)
1 0 ZH (GH&GL=0)
1 1 BR (Bl%2)
1 FH #H (GH & GL =0)
EN / FAULT# SIEEREAIhEE: 8RR MERE
R BFERRIRIE ﬁﬂi&EﬁTﬁaﬁz LR TITHAE
M EPEIRA, B2 S8 EN / FAULT# S| ERITFR

#EQIWEEE?&?_LEﬁEEE:F HPER AT :

= (KM MOSFET &i@HiE, =l MOSFET $8i25i#
& VIN ~ SW 551%;

= FIEFNEE T A 150°C B KER

LIRFIEEMNB —MEER A HBITEZER, FZE vCC L

B POR B4R EFH B EIRFNZEIEIT.

=7PWM A

FDMF5823DC BAET=A 5V PWM B MARIE S0 &

FDMF5823DC -

181ThR 1.9

11

O
Stors 4 it SAHRESENEEBESNERT, URSSX
&ﬁréa I:l L PWMBIANESHANHARBE=ZSHOAN
Enable }-------- B8 9 B E X B91RFFRTE] (to_noip-orr) BF, GL #1 GH #§
R EREF. Z4FME 22 AR OR Eh =] B 5% B = i Fa e
MOSFET, MMZiFEMy HENRE, VFHERSHERE
—_N\ nth ab
Disable : | ]| ER— EINRE
| i = 2.  EN/PWM/=A/ZCD# iBHRES
: : > EN | PwM | zcD# | GH GL
3.4 3.8 Vee [V] 5 ” > 0
* EN pin keeps HIGH 1 34 X 0
26. VCC LAIREME 1 0 0 | 0 |10U>0),0(L<0)
1 1 0 1 0
1 0 1 0 1
1 1 1 1 0
© 2013 XILEZE AT www.fairchildsemi.com
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traL_cL = 90% GL to 10% GL

trise_oL = 10% GL to 90% GL

11
VIHiPWM( )

tep_pLeLn = PWM LO to GL HI, Vi_pwm to 10% GL

B 27. PWM KFFE

@) @)

ViH_pwM -7 /-
X ViL_pwm
PWM N
\\ 90% 90% /l
- 10% 10% --£-
GL \ A /
A 90% -\ -
GH-PHASE . .
(internal) 10% 10%
BOOT-GND /J
L~
i PVcc - VE peoot - 1V
Ex 90%
sw l
—
X X
tep_proLL /to_peapon trise_GH tepipLHL /to_pEADOFF!  IRISE_GL
traLL 6L trALL GH
top, oL = PWM HI o GL LO, Viy sy to 90% GL T oo

to_peapon = LS Off to HS On Dead Time, 10% GL to Vgoor-enp <= PVec - Vi peoor - 1V or BOOT-GND dip start point
trise_on = 10% GH to 90% GH, Veoor.ano <= PVec - Vi psoot - 1V or BOOT-GND dip start point to GL bounce start point

tep_pLoHL = PWM LO to GH LO, V__pwm to 90% GH or BOOT-GND decrease start point, tpp preLH - to_peaporr - traLL_cH
tear_eH = 90% GH to 10% GH, BOOT-GND decrease start point to 90% Vsw or GL dip start point
to_peaoorr = HS Off to LS On Dead Time, 90% Vsyw or GL dip start point to 10% GL

V\ H_PWM

V1Ri_Hi

VTRLLO(m)

5
VTRI_HI( b

Viri_Lo

ViL_pwm

PWM

GH-PHASE

3-State 3-State
Window! Window!
®) ®)

V\L,PWM(H)

GL

AR
7.

28. PWM BMEEX

[ 28 FEIET R RE PWM BIRHEIESZER,

8. RZH PWM i R/R PWM ESRIFE=ZSE O AKIETE >>> to Holp-orr.
9. Vrr_n=fE PWM TRERHANZZSH PWM & B FE,

10. Vrri_o=fE PWM EFEHNZ=SH PWM fifl & B8,

11. Vi_pwu=7E PWM EFERHE =7SHHN PWM IBESIRZSH PWM LB T,
12. Vi_pwn=7E PWM TREHIRE =5H#HN PWM BEEIRTSH PWM il & B F.

© 2013 kIFESHEAT
FDMF5823DC -+ &iT#R 1.9
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lal=2N )52

SPS FDMF5823DC FZEM4 (4) MINES, HITEE
BIFFEIEBEIT: Vine Vee / PVees PWM F1 EN. PWNAS 2
VCCZ A Rz F FAPWMAY I S N 1% B iZVCCE 5. fif
MR AFFIF R EEMEEH L. TEN EEIRF
SHIRIME RS E R AT

= NEREMANESHFE
> Vi Sl B3 12 Ve
->Vce / PVecHif: B3 5 Ve
->EN SBE Y. #35Vpe
->PWM{E%: 5VEBF/0VIKEFE
VIN 3|IBEERFTEEREBIREL

PVCC #1 VCC S|4 EE—E, EittRIEshFIiZ5EHE
RERBRS Vec BIMBIR. 3&, PVCC SIHATLL
BEEHEERS Voc B, F B VCC SIMERAMTF
PVCC 3|@#n VCC 3|z [BIAViE AR PVCC 3
e, JEREBERAEBR LM PVee Bl Voo BIFFEIREE
.

EN SIBATRUEE —MMNEB ERIEBIEEZE Vee BHL,
FHE—B Vcc BNSFE, Z5IMNFRFSET. 3H,
EN SIBAUAEEEZE PWM 25188, ATHERIE.

= SR =h 3

=MIEEIEE (HDRV) &It AR —NEE N HiE
MOSFET (Q1). =MIRzI2FH1RE B [EH B 2SR %
R, ZEEGEAMHEFEZMEMIINTEHEEEE
(Coor)» BENEAIE, SW TR {R"¥7E PGND, #iF
Ceoor BT HEBEZ R EE PVCC FH. & PWM 4
AT ASHBEER, HDRV FiAEIEM MOSFET Btk
(& GH 3|8 FE. HizdEZEHR, BEMN
Ceootr F#FR, HEMWMZE Q1 AIMIR. & Q1 ZiEAt,
SW HZE Vi, 1BfE BOOT SIENEE] Vin + Veoor, M
A QL B’IMFENH Ves 58, ATHBAXEAL, BT
% HDRV HIZE SW X Ql. & SW BZE PGND Hf,
Ceoor EFfiFEEZE PVCC, HDRV #ith5 PWM A
. HRHBHEZAS PWM ESRFE=ZSEHE O
BB = AR IFATIE to howp-oreft, EMIHMHRIRIFIENR
B

R MIoRzHEE

RMIIRENEE (LDRV) &+ B FIREIAAH A EHE, &
Roson), N 3358 MOSFET (Q2) ##iE4k. LDRV EIAEB
REANIEET PVCC 5 AGND z 8. HEHIEzN
AT, IREIRMES PWM MIAZERIMEFH 180°, &
ZHIEENERAT (EN =0 V), LDRV {RIFKEFE.

EEHREN 2 (CCM2) BT

SPS FMDF5823DC {RMIIEENZS&ITH— N EEF MR
BE 1% 75 40 1) £ B 2 ST B S MR U AR SR Sh 25 2R 43,
R CCM2 i&1T. X2t ZCD bR =S M.
BB RIESRENEEREZERMN MOSFET B
SR R AT PR Vos IEEN 1. 1% Vos IEEN HEE
SRENHBSHMRE ZHMEREEAYHRASE
R —NElE

SPS FDMF5823DC #J MOSFET & IK =428 75 = fhts
PR —MER TIET, WTERR.

SEERRERNEEERER 1 (CCML)
EXFERT, BRERREREMEBESRE, tTHE
HEEHNER. 5N MOSFET @it & 5 B R A KM
K_RESIE, FB SW KARERTIEHBEEN VE, X
EREEFF X FEM XBEM MOSFET.

EEERRER (DCM)

BEERHIIRSE, M MOSFET AZEHBHERMNS
B, MEREREAE A, RAEBESNFXELREE
FEHF. HEM MOSFET £ DCM HERXIEIT T~ Ri@BT,
SW TR AT e AR TR ER Ve BIS T VW BRI Ve 2
EREERE. X2FEBERM MOSFET X#ifE, SW
T A A E R R IER.

8 SW T BEEWA, IREIEE IC PAYE FiE#ReENIZ
e 2@ =M MOSFEMT. EXHMIBRAT, =M
MOSFET XBRIEHE 7.

EiztERHAE, LDRV1 1 LDRV2 HELE1TH B K M4
WIRENEE R A TR R SR EET,

S HEBERAESEEREN 2 (CCM2)
ZEXNBERATRSHRERGRSES, BHENGEER
FPRY, ARKEEAHERANESE (EHE
X)) o EXMERXT, HIEM MOSFET XKUfift, ERKE
mEfEi (BlE MOSFET) (4= MOSFET &
BRItLATEEARAR) XHEBEASSH, SZaN
MOSFET BERL®RE (ERBITERLSEEER
T) BF, {&KM MOSFET #{TREHF%.

EiZERNEE, RE “%K5$¥Y”7 LDRV2 AFEM
MOSFET Si@fxE. BMEEIHITEIFXLUKL Vos
MABT, BERM MOSFET BIFFRIEE .

CCM1 /DCM / CCM2 &R, TRIFEXRFg)

IEEH2E IC BIHAIR S MOSFET EXATE, REAfEE
EBENFE (XES@) BHER. ATHRSENERY
R, WHAE CCM1 1 DCM R BITHIESHE—_RES
BAEEEZERINZENISERE. HES CCM1/ DCM
AEIWER TEZEITIHE MOSFET Bf, CCM2 #ER LK
THRIRENEEPE . AT BN T ERITEXATEEIT,

© 2013 kIFESHEAT
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CCM1/DCM =X, &M MOSFET XErEIS M
MOSFET St X i

AT FFLEERM MOSFET XxiiZ|= M MOSFET S&F
(i ESREPHIRE, XA—1BEMBEERE GL
SIEEEIE. & PWM ESTASHETR, GL £—ME
ISR (teo pHew) EEREETE. —B GL SIMMEER
F~1-2V, GHE—/BEIENIER to peaon BRI E
=,

HEREFRAT, ZCD# EFHBESH% PWM EFHE
+ERF, XLSHHW GH f GL &, 3 PWM I8
%U%%“a—n_qﬁ%\ HEMSELSH PWM 1 ZCD# 55
A, HREHIXFIBER. ATEEXMIMER, m“ﬂu%ﬂ\
— M EEERER (tFD ONl); AR MOSFET Xih
2|5 MOSFET SiBx B R REER/NER

ccM2 X, {El MOSFET %HR8/=M MOSFET &
iBE%E X A8

I CCM2 BREITEBINA, 7EHRME]I CCM2 BT, MR
EhEEEE AT LIEEE ., CCM2 45 M REB R RN MOSFET HIFEE
FEITIE, Mﬁ‘ﬁﬂﬁ&fﬂu MOSFET WFx (fRELRLER) HiE
BARTEE MR IS EFF LR

EidAh, ATEEXESE, RUIRABERTEEER
2 (4E) KM MOSFET *ErEIZ= M MOSFET &@<
BRI XEE. S —HEEKHE E L XA E
(tro_onz), VABRIRTE CCM2 IRREBITHRAEEXES
i,

CCM1/DCM #XF, =M MOSFET XEFZRMI
MOSFET @3t XAE

AT ESM MOSFET XE#i2/{XM MOSFET Si@idiE T
KRB IEEEMNEXEE, EEASPS HRIREIEE S
TR — M EERNEXE B 55E. EE X AT BT
AE HS 52, HETE SW BERSWARSERE

to peaporr (~ 5 NS, tp peaporr = trp oFF1) , fERIN—

MEBKHMEEERE GL Hitk.

RHE=SRAR

BIRH AR =ARAR, FDMF5823DC RIHHRIR S22
SHIT PWM MIANTES. IR PWM MINBZST K
B, NS@EEM MOSFET. IR PWM MIANB=AZ
HASHEFE, NESESM MOSFET. INTEE 29 Fix.

Vi pwm VIRLHI

l_ VIHiPlNM
=== Vii_pwm

\ VIRI_HI
V1R Lo

- VrRLHI 3-State
Viri Window
PWM ViL_pwimt =Y -- - I

, t---90%
-10%

GH to SW

Vie_pwn\ ~ Vi pwm

1 -00%
10%-+4- K

a

1
! — R
X - 90% [ 90%---%-
! i 1
GL i- -+10% -4--10% | --1-10% --10%

AT
teo_pHoLL ! teo_pLoHL tep_pHGLL trp_THGHH teo_TLGLH
i 1
> = e > —»! le— —» l—
to_HoLD-OFF tb_HoLp-oFF

to_peapon to_peaporr to_peabonz
DEAD ;
i

SW

! l—p! —»
Less than Less than

to_HoLp-oFF to_HoLo-o
Inductor o-Howoore /\
Current \\__/ \
t3-$la\‘e GL/GH l3-Stale GL/GH
oL oFf o oL OF ot
Windo Windo

NOTES:

tep_xxx = propagation delay from external signal (PWM, ZCD#, etc.) to IC generated signal. Example : tpp_pHeL. — PWM going HIGH to low-side MOSFET Vs (GL) going LOW
to_xxx = delay from IC generated signal to IC generated signal. Example : tp_peapon — low-side MOSFET Vs LOW to high-side MOSFET Vgs HIGH

PwMm Exiting 3-State

teo_pHoLL = PWM rise to LS Vs fall, Viy_pwm t0 90% LS Ves tep_Tsern = PWM 3-State to HIGH to HS Vs rise, Viy_pwm to 10% HS Ves
tep_pLenL = PWM fall to HS Vs fall, Vii_pwm to 90% HS Ves tep_tseLn = PWM 3-State to LOW to LS Vs rise, Vi_pwm t0 10% LS Vs
teo_proHH = PWM rise to HS Vs rise, Viy_pwm to 10% HS Vs (ZCD# held LOW)

ZCD# Dead Times

teo_z161 = ZCD# fall to LS Vs fall, Vi_zcox to 90% LS Ves to_peapon = LS Vs fall to HS Vs rise, LS-Comp trip value to 10% HS Vgs
tpp_zHoLH = ZCD# rise to LS Vs rise, Viy_zcox t0 10% LS Ves to_peanorr = SW fall to LS Vs rise, SW-Comp trip value to 10% LS Vs

B 29. PWM SETZAREE/=0FE

¥ig (SdS) Wrselagd B OH BTl ok SR/ H WL — 0AEC854NAS
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PUERY BOOT-SW BERE=F

SPS AT ZHE VR i, FEZIERE=TNRR
FEHF— N THENEE. REKNERRESBIEES
HARZEHME, BEERIE PVec M Vour & HIEH
fi. BAXAY BOOT-SW HEETTHES B AL BRI K
FfE HDRV ;ZEHEMMEMEREM, M BOOT-SW
BHRE. BHERHN BOOT-SW BERBEILAIEES
BE— R, BESEAREMEME] HS MOSFET ik
B BE. B{EAY BOOT-SW BESSHIEEE5AT HS
IR, Eit, £k HS RosonF &M EiEiTh
R, XE2HEAWR BOOT-SW BB K, HS
MOSFET AR & &if.

ATRRRXA N, HEREZSWRLET, SPS KTk
{K#Y BOOT-SW H[E. HERUBZIKE BOOT-SW HE
BHEEAKRER, T8 PWM SIAWTHRLSHEH—4
100 ns MI5&JE GL Sif A, XHEmAEMHREEE AR
SWRSTEE—NLE2NITIEEEHARNMIERS
BRSO N AN, FTEYZERE=SRANAR.

" INEZEALURIRE) BOOT-SW BERH =K
HE#EHIELS Y PWM=HIGH #1584, SPS it
—4~ 100 ns B GL BkAH BIT PWM=HIGH 1§%

(BHAE 30) .

" MRIZESLUBIRAR BOOT-SW BERH=FIKA
FHEEHIELE PWM=LOW 54 8IETEJ 100 ns
B EK, SPS HIT PWM MIANMIIES. MR
PWM=LOW H#JBEt[E/F 100ns, GLRFHZE
100 ns, ZAEWIT PWM HIARIES (BILE 31 M
32) .

" IRREMEE BOOT-SW BERKR, FRE=S
Bf, SPS#iT PWM 4 (&IE 33)

HEIRE =AW RB AV EBE, SPS BEFBEHIE

MEEXBTERN P . BHiE N XAEER SR E R B

HEA (2) EEMFXER, NTAEEHEEFEREHRE

B EREE— N REMNEF, BRSYIREEERN

FEIXATEES], MMSEIl s KRR,

Vin_pwm

PWM ,
GHto
PHASE
GL \ / \

GL/GH
off 100 ns
Low GL pulse

BOOT-sW
detect

Low BOOT-SW voltage detected
B 30. BABIEKHK BOOT-SW BEH B PWM
N=BEAGEF

PWM LOW
>100ns
4

I

PWM Vu._PwM' "'
GHto
PHASE
GL /

«—
GL/GH
off >100 ns
Low GL pulse

BOOT-swW
detect

Low BOOT-SW voltage detected

B 31. #®NB{EA BOOT-SW BBEHB PWM
M= AIEEFRREREE 100 ns

PWM LOW
<100 ns

B

—
PWM VlL_Pwm"" ,
GH to
PHASE
GL / \
GL/GH \

off 100 ns
Low GL pulse

BOOT-SW
detect

Low BOOT-SW voltage detected

32. KNFIEIEHM BOOT-SW BEH B PWM
M =75 AR FRIBFE F 100 ns

ViH_pwm
PWM _/ Vie_pwvm{-
GH to
PHASE
GL \ /

GL/GH GL/GH
off off

Low
BOOT-sW
detect

Low BOOT-SW voltage NOT detected

B 33. kEMEIBMEE BOOT-SW BBEHH PWM

REATH BT RIEET

© 2013 kIFESHEATF
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HERNM (ZCD) BT

ZCD FHIERE 5 T i E B BRER M & EH BT
TR X BT MOSFET MUELER . RImFBLLIESAE LS
MOSFET SiEH#A8) M= %M MOSFET By SW ZE PGND
BE. HENBEENRENACAER, LEERBEEE

RATRE; —E£NHFE_RESBEHRERTALR
pr=

EEB AR A R AR IR = L AR 5 S,  E RO A AR 3R
BN ES KB, XH—Kk, TRRLRFERD
— N REREEER, RFRREERFERITZLER

REHEERNB R EER. ZEBRBRUAERE o
A 0.5 mV BSEERENG Vsw. SRR THREERE

Viu_zco# ‘ ‘
ZCD# \ --/ - _ Y\Lizcw
AR V\HiPWl\i .
PWM | ] N [\ P 0\
GHto - 29%
swW { 10% ’ \ _i10% _‘!40% \

1
——+\190%4 90% , \ 90%
90 ! m
)
GL -?\_ 10% -fL-10% \ / ! / \ 2%
1.
) ) 4 1

(i
— e | ! e - e Ny DI
teo_pHoLL tPo_PLGHL | tro_proLL tep_zcp tpp_PHGHH teo_zhetn  teo_zicLL

= &= ) i e Delay from*PWM going Delay from ZCD# going  Delay from ZCD# goi

t —»! e 1 elay from going Delay from going

D_DEADON o meators D_DEADON2 HIGH to HS Vgs HIGH HIGH O LS Vos HIGH ~ LOW to LS Vgs LOW

(HS turn-on in DCM)
Vin

DCM DCM A Ve
Inductor

(ot \/\/\/\
(simplified
Sapes) \—/\\/‘
\-/;c-nioﬁpi
-0.5mv

DCM operation: Diode ZCD# used to
Emulation using the GL (LS control negative
MOSFET Vgs) to eliminate inductor current

negative inductor current (fault condition)

B 34. zCD# & PWM KFFEE

CCM
(Negative inductor current)

Sw

DCM operation: Diode
Emulation using the GL (LS
MOSFET Vgs) to eliminate

negative inductor current

CCM operation with
positive inductor current

CCM operation with
negative inductor current

AREEIRR (THWN#) Vrwne 4
FDMF5823DC 2#t— Mt it iS R E S (THWN) (vl
INgE. R IEzhES IC MNP 125°C BUERE, THWN

FRIRSH THWN# SR ZREF (£ AGND) . —B 5
BEKE 110°C EB8E, THWN# 2| BT EEES T l
BIRE. B 35 BR THWN# B{TR5E. THWN 7%

#MH SPS R BT FEEINEETIE, 0

THWN BRETEE—1E Vec BB EIEBMHE.
THWN# FRIR IR B
LB (THDN)

—BIEENEE T, 153 150°C, MEfk mER KM, =
BT RIS oE T, B THDN {55 % #fE F 8Tt
BH B IR ERK EN 58,

HEEMBMERE IC, FEEHMEHR 5V Ve (POR
=M

>
110 T, [°C]
* RTHWN# =10 kQto 5V VCC

35. HBRIRENEE T) 5 Vrnwns FIXR

www.fairchildsemi.com

© 2013 kIFESHEATF
FDMF5823DC -« f&iThR 1.9 16

¥ig (SdS) Wrselagd B OH BTl ok SR/ H WL — 0AEC854NAS



150°C THDN ##Mt5 125°C THWN# #miRtE%E S . R
IRzNESB ATl 125°C, THWN# S|EI#R E{EE T,
MRENBHEETHARBEE EAZE 150°C, SEE
KW, SPS R EN {REFXEHE THWN# FRil
#wEMS, Bt Vimwne BIEISHEFE, 36 B~
THWN#, EN, FIIRZIZREEZBAIXER.

Virhwne 4
(vl
5 [
0 1 1 >
Ven [V] A i i
5 : :
0 : >
125 150 T, [°C]

* Rrpywne = 10 kQ to 5V VCC
* Ren =10 kQ to 5V VCC

B 36. Vrnwnes Ven SIEENRBEEZEHXR

PWM

RUEMRIPE

SPS FDMF5823DC & —/NRMEMEFERE. RE
M 2| HS MOSFET 7@ 8%, WEIHB{F S E AN H K
EN/FAULT# 5|BIH <l SPS IEZ8E. HHESIH—1
EARBER, @i LDRV 1 SW T &RAMIK HS
MOSFET %21,

IRIQME] HS GBS, SPS RRESITEPEFIHEIT
RS, KEMRIR. BEERIZRR, FE— Vec POR
=

LDRV

(internal)

Sw

SW-Fault

(internal)

HS FET short during
LS FET turning on

Potential noise from
adjacent phases switching

FAULT

(internal)

false trigger

4 I

EN/FAULT#

Normal switching operation

EN/FAULT#
pulled LOW and
driver IC disabled

37. R
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MRAER

PVCC #1 VCC :Ea A%

SHFEEMAN (PVCC FIVCC SIH) , EERITEES
BARAEFEEITERETIRHIEERFBER, MRS,

1=/ 0.68 ~ 1 uF / 0402 ~ 0603 / X5R ~ X7R % EEE
BARATHENERE, FXLEBAESFIL PVYCCHM
VCC 3|BILK PGND #1 AGND BfiE. MMREEIIX
LERRNEAERTERD, EXBAERENEMER
HREETL, FRBHNBERFESEREZMIEA PVCC
#1 VCC 3|8,

PVCC # VCC WHEHR[ESEER 45V ~5.5V, EMN
s AEEZ 5V,

VCC LH R-C iK%

PVCC S| MIAERMIIIZE MOSFET AIMIRIEENE
H. Z¥IFRT, PVCC AJLIEEZE VCC, i%5|HAIR
FIRS MR AIS B R EERIR . A TR R T RIEE M
PVCC ;¥\ VCC, A[fE PVCC 1 VCC XiEAHB AR
BN —NE R R P .

R EEIE SBEE 0 ~ 10 Q, SN AMATE
}0Q.

SE3=c8

BEHEERA— T HEEEEBRSES (Ceoon). —1 0.1 ~
0.22 UF / 0402 ~ 0603 / X5R ~ X7R BB A RBEEE
BTEZHFXNR. ERNBAEEE—REKEHESE
FH, MTIFEESM MOSFETHIFLIEE . HSPS X
FE 8id 15V Vin RS E B BT Vew THET, F
ERZEHEME. BEHEERXRAEE 6 Q B9 Reoor 1, LR
b SW HEEHNTSHEEREMES. BTSN
MOSFET &&= % #i5E, BEM Reoor B RESH
FFEK.

AE17E BOOT 3|MIFN GND Z &8RN A S e P RE .

EN/FAULT# (BN/EH)

Bid4% EN S| ES®BEFEZA SPS HRIIREIE. EN
SIBA 250 kQ RIAER T HIEEFE, EEERET—IMER
FFEEE LR E Voo, SEREEITHISHEAS, UHITELN
A HB1ES . R EN SIBZE, %5 MBI
2.

LIREhEEEEIAS] THDN BEESEHIN =M MOSFET
HIBERT, MPSFRIRIKE{ESE EN / FAULT# 5B E#
Bis. AfE, EEIEEkER.

EN ~ VCC Lkry# A FREEPRER 10 kQ. ~EF EN 5]
BRI R A RS

PWM ()

PWM S|#IRRI PWM #5188 & MBI =N R REIEHEE F
BT, {KBEFE, =5 Y PWM SIEEK—ISHETiE
%, MRIEENEESI@ESM MOSFET. & PWM 3| EMHEIL
—NMEREEES, MRESIESEEM MOSFET.
PWM SIBMHEWREI— 1 =F O (Vrr_window) RBIEBRERE
SHEBE T =ZAMEIRATE], MMIRIEENES E T O B = MFn
&M MOSFET. ATIRMEHFAHNSHBE=ZFE
=, PWM 5|8 &—1MN VCC & PWM, AREE
AGND HIHEPHS ERS. HITFHISRALEAN PWM ES5A5
FaPERT, FFESESEE PWM I LEEE—AN=EE0OR
R EREF.

ZCD# (3iN)

14 ZCD# SIMNEE A= B FER, ZCD IhaeZH, #A
=MF{XM MOSFET #£ CCM (8 FCCM (3&#] CCM)
BN) TIRE PWM ES#ITH XK. & ZCD# SIBIA{E
BER, 7EMRM MOSFET SiBHAE), KM MOSFT #&
SPS IRTNEFHNZ) £ R RREE SR AT K . 1% ZCD 451 221
ERFIRRF PFM/DCM B R EITRHE S RS EE.

ZCD# 3IHIE—/kH VCC HREERIR, EItE I
TEFERINRLEREM. —BE Ve #EHHBRIRE
#%, ZCD# SIMMRIHZESHET, TTFINRTH, HAER
Tf2E#E CCM 5 FCCM RX T#HITHXEIT. ZCD# 5l
BIETERs, LUER SPS B DCM #RX THITEEIZ
MBI, EALUSHERIISHSES RS, UHITE
& EHHES.

ZCD# ~ VCC LtHy# R FivEfH{EA 10 kQ, ATF#HR
FRER ZCD# &Y. MRFER ZCD hEE, A—1 L
R ELEYG ZCD# SIM4EE VCC. FE# ZCD# 5|HE
AR E R E SRS

THWN# (4mitH) / THDN

THWN# S|BAH R, EREFEE—1 ZFE VCC BN LEH
M. MRIENEREILE 125°C, Vrnwne HHZEKE
F. HIRFEE Ty AENERXTF110°C BF, Vriwwne ZFEIZ
SHEE., HIxEHEE T |KF 150°C BF, THWN# $RiRE
7.

EHTE 125°C THWN #riRfE, MRIEzNSE T HEAS
#Bid 150°C, SHUIEMRKEEITNAE, FHH SPS g%
Wr. ZXxBIR—NEPITHEE, EBLEFEREETERE
25°C, IRFIES{NIR#EFLET . —BBUE THDN, SPS #&iR
EZER Vec POR EFTEH.

THWN# ~ VCC H & FHRHEEIE 10kQ. MMRAFEHR
THWN# / THDN Ih&E, 3% THWN# 45EZE GND. =
£ THWN# 5| B RN iR R A 25 .
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IFEFZE
38 BRIIFEMYENEN ~EE. R E fafERRA:
Pin = (Vin * Iin) + (Ve * lec) W]
Psw = Vsw * lout (W]
Pout = Vour * lout (W]
PLoss mopuLe = Pin — Psw W]
PLoss totaL = Pin — Pout W]
EFFIvopuLe = (Psw / Pinv) * 100 [96]
EFF|TOTA|_ = (POUT / P|N) * 100 [%]
Pulse
Generator ¢
PWM
Power VIN ! IIN I i
Supply 1 VIN ]
> HS GD
Power Vee/lee BVCC q VOUT Electronic
Supply 2 Load
> LS Vsw / lout Vour / lour
VCC  * Fairchild SPS
Evaluation Board
38. IhEMHENETEE
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PCB fh[&icfa

39 E [& 42 12447 FDMF5823DC FIX#ETT A2
MEEEHRG. FAEXKEREEW VIN. SW, VOUT
M GND BiR#NIZREEMIE, LUB/NEFEEBME
. XEMT SLMEMBE, BISHHER, UKIE
SERPVEST AR Gt AE

MAESIRBE RSV IEIRL VIN 1 PGND 31, X2
HT R KRR E EERMIIZE MOSFET FXiB1T
BN BN B SR B0

SW §ASI&EFmNAIE. BRTIEAM SPS HERHHE
RS SRR, BEMAMERMN MOSFET EUELH
22, SI4NIZEBEME, NMA SPS FEKEE Y EH
ESAAE TR E—MRE AR, EMEAGI&EEBRA
EEMR DB HREM SPS BH. SW TEEEESE
FHREANSHEESMERF LS. HIGEERNMMLSHES
SRS . BTRSILAIERN MOSFET RURUAEE,

FRATREMNRAERAITEE, NMKE SPS AAX
R, FRMRIFATLUEZHRE LS.

4 B BB % 52iF FDMF5823DC FE, LU H SW
SEBIE T E NI, TRIZFEBBSHATSE SPS

T

ML ER PowerTrench® MOSFET, &EBAENthE
IMEEBRTF R X TE MRS . SRIERAT, TEAE SW
Tm EFER RC Mg, HEFEREPBEE, ZBEEN
ZEIE SW 1 PGND SIS E. & EAIEMEEME
BEMNRNMAEE, UHRFISERNSIEZET SR

BEo

PVCC. VCC #l BOOT HESFHNEMESHERNIMRE
%£iF PVCC ~ PGND., VCC ~ AGND #1 BOOT -~
PHASE 3B, MAHRTERENER. EMNNH&RK
ZEmE, WS PCB H4 B EME R,

HERGBNIZES— BT BOOT ~ PHASE /)ME S Ef
B EEMN AT, B¥EERNK/), B1FFEKE Reoor

# Cgoot, MIZRAJEER I

U SPS M IT{ERERT 15V Vin H A C e ARSI
il MOSFET S@[EIEZF1 SW BEd AT, FaEEE—
MNBEZHEHBEMERE. ERLEERITS, ATERESIES
RIIES: Vsw IR$S, FIREFAEIRFEOIEE, Reoor AIAKNE
HRFEEITRE. MA—BZHEREBEK SPS ik
R, WREENESHRREZ BHXHR. BEXX,
Reoor BUYESEEAN 05Q Z 6.0 Q FHEEBEIR L Vsw
fup;:

VIN 1 PGND 3|B&Eid&F 100 MHz BUSTZR T itk 4L 18
BRAERERS. MRTEE, XES|MMIZEEE VIN
FEEEIR GND FH. NEFERAKES % 5XLS| S
B, HAXSEMFMMIFTEERREZRFERKEZE. 5 VIN
g PGND 5|HI B EEIE NI B SN IE NS e Vew IR
%, AMEERASHIRRELEN.

PGND (&£ M35| BN iZi@T 2T FLIEZEZE GND &4
H, ARG EE. EM A RA[EE74E PGND 1 AGND
ZEEEIRE MESHEEBEEERET. XS SR
IRZNEEF0 MOSFET #P&iE1T.

BOOT SIMRP AT IUBES RIAHEBSHEARBIRE
Me¥Edl. A7 BOOT 2 PGND Z 8RR FIMN R
AR, XARELSHIET BOOT ZREWBEITA, i
MSB B =M.

ZCD# #1 EN S| R E AR R TR ERIE. X
LS AN EEMREREESS. BRIERTHE, 1IE
FEIXLET| .,

7€ VIN #1 VOUT BHIXIRESMNE7L, UHEEEER
E. REMKE, \MHaSHBERMRES. TE2E
SW BAXIEIREXZHETL, UGS HIE
FEBBRMEE. JENRFAMETIES, EREN
WE— SW T =, FEE Sw BELRELTL, X
MU EBAFERSE, TILMIZENERK, #EES
HHEEBER, <ESMTH, 0 Reoors Csoors RC
MR BRI BE A R NIZ R AT g th &I PCB #RIEXT
Rify SPS #ERS|M. MRAHIT, ALUEEINEEER
ERARRE, B —MEEBIFLMEIE 1895 B KER
EEEITER.
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PCB #/&#8R ¢zt

Rboot Cboot| Cvcc

VIN copper
PGND copper

Rthwn# Vout
Lout copper

SW copper

Snubber R&C

PGND copper

39. BIERERIRT RRGI-FRE

VIN copper
@ ®
LI 1
[ ]
®
[ ]
° oo oo o Vout
ou
de e o0 copper
de o000
o000
o900 O0O
PGND copper
B 40. BERBEIRARRAG-MAE (&%)
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FDMF5823DC — SR B HRE LA XETINGER & RETIZRE (SPS) Rk

Bl PGND copper
LN ]
L
L L

ee e «E N
Cpvee

00 « ¢

® SW copper
- =1

® ©® Cvcc
Cboot |

Ve oom
e 000
eee
e 000

oo e

[ ]
L]
Vout copper

VIN copper

VIN copper

v o0
M, 000
eoe

oo 00
oo

41. 8% 6 mm x 6 mm R 6 HHEEIRT RRFI-HLE

-
|

°
L]

www.fairchildsemi.com

Rsnub

PGND copper
Vout copper
22

42. @& 6 mm x 6 mm BEEEEH 6 HEEIRHGRKRG-MRE (Hi%)

PCB #/&#8R ¢zt
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FAIRCHILD.

TRADEMARKS

Sync-Lock™

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

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™ F-PFS™ OPTOPLANAR® SYSTEM
AttitudeEngine ™ FRFET® GENERAL®
Awinda®® Global Power Resource™ ® TinyBoost®
AX-CAP GreenBridge™ Power Supply WebDesigner™ TinyBuck®
BitSiC™ Green FPS™ PowerTrench® TinyCalc™
Build it Now™ Green FPS™ e-Series™ PowerXS™ TinyLogic®
CorePLUS™ Gmax™ Programmable Active Droop™ TINYOPTO™
CorePOWER™ GTO™ QFET® TinyPower™
CROSSVOLT™ IntelliMAX™ Qs™ TinyPWM™
cTL™ ISOPLANAR™ Quiet Series™ TinyWire™
Current Transfer Logic™ Making Small Speakers Sound Louder RapidConfigure™ TranSiC™
DEUXPEED and Better™ p:)TM TriFault Detect™
Dual Cool™ MegaBuck™ i . TRUECURRENT®*
EcoSPARK® MICROCOUPLER™ Saving our world, ImW/W/KW at a time™ LSerDes™
EfficientMax™ MicroFET™ Signalwise™
ESBC™ MicroPak™ R ™ Des”
™

® MicroPak2™ B ool UHC®

Hoirchild® MillerDrive™ oy our Stccess Ultra FRFET™
i i : ® MotionMax™ UniFET™

Fairchild Semiconductor Moti id® STEALTH™ .
FACT Quiet Series™ M;)__téonG” SuperFET® Ve —_—
FACT® MT| @ SuperSoT™-3 VisualMax A
FastvCore™ X® SuperSOT™-6 VoIEagePIus
FETBeEIN N Saver® SuperSOT™-8 XS

ey mWSaver ® Xsens™
FPS . SupreMOS i

OptoHiT™ SVNCEET™ ILE®
OPTOLOGIC® Y

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR
WEBSITE AT HTTP://WWW.FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF
ANY PRODUCT OR 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 WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE
WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

AUTHORIZED USE

Unless otherwise specified in this data sheet, this product is a standard commercial product and is not intended for use in applications that require extraordinary

levels of quality and reliability. This product may not be used in the following applications, unless specifically approved in writing by a Fairchild officer: (1) automotive
or other transportation, (2) military/aerospace, (3) any safety critical application — including life critical medical equipment — where the failure of the Fairchild product
reasonably would be expected to result in personal injury, death or property damage. Customer’s use of this product is subject to agreement of this Authorized Use
policy. In the event of an unauthorized use of Fairchild’s product, Fairchild accepts no liability in the event of product failure. In other respects, this product shall be
subject to Fairchild’s Worldwide Terms and Conditions of Sale, unless a separate agreement has been signed by both Parties.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,
under Terms of Use

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 manufacturing 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 customers 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-to-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
problem 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.

No 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

Not 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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