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"  VCC XJEHIZE (UVLO)
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= T{EZSIRSEE: -40°C & +125°C
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# 3. SIHEE—{HREAERE
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1 PWM WRIESNEE IC B PWM I
2 ZCD# ZCD (Bzh DCM) EEEIBERVEREMIN
3 VCC FRrEERIEHITIRE R IR ; X2 “BESH” Ve
4,32 AGND IC #=2HAER T FIEAR AOAETNIEME, AIEREIZEZE PGND
5 B = MOSFET MR IEzhZRHIEIR. BOOT 5 PHASE Z BB A =R1RHSE N /A=
= MOSFET BT &I T
6 NC RiEE
7 it ima B ARMIREEE, NIEEZE SW TS
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12~15, 28 PGND |DhERGHITHER M
SMFEM MOSFET z BRI FF X m; R 2MRIEzNEE SW TS5 S LKA ZCD
16~26 SW el
ELELBE RN
27,33 GL MHRAKEE . KM MOSFETH#R 1% 88
29 PVCC  |LS™ iitRIENESF1 B 5 R E MR IRMA
30 TMON | BE EIEAIR &/ AT dRIZH BT 5| B
31 EN/ FAIhEE: MIARIERNSE IC RIIEREMIN ; FAULTH - ZERMZIEIEE R (HS® MOSFET
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HRRATEE

MR NBIEN AP EME, [HTH

5. ERREENTERENERT, RRETH

EEBIE, AR

BIULSREXEZE TR E, i, KPESTHENIEZETI I, SENRENTES. BEATFEE
RER MHIE. Ta=T;=25°C

s BY B/ME | RKE | BAL
Vee HREE L AGND FgEif 0.3 6.0 \Y
PVce IRzhE & L AGND Jg & -0.3 6.0 \Y}
Venraur: |1 BRIZR L AGND AE#E -0.3 6.0 \Y%
Vewm  |PWM SN L AGND sy -0.3 |Vect0.3| V
Vzcos | ZCD I L AGND R 0.3 6.0 \Y;
Voo |EmTmmssmAzm | L AoND AEE (ERTER) 03 | 80 1,
LL AGND A £, AC<20ns -3.0 6.0
Vivon | FAdEiE L AGND FgEif -0.3 6.0 \Y
Vin BRI L PGND, AGND J#i -0.3 25.0 \Y
. LL PGND. AGNDAEE (RERFER) -0.3 25.0
Veuase | 1EM N oo \Y
LA PGND A £, AC<20ns -7.0 30.0
Ved T 345 it \ L,L PGND: AC\SND REE (LERTER) -0.3 25.0 v
LA PGNDA £, AC<20ns -7.0 30.0
Veoor | BrsteE L,L AGND‘%E\}‘E URERTER -0.3 30.0 v
LA AGND A £, AC<20ns -5.0 35.0
VBoor-pHase | Boot Z PHASE H [ L PVCC AEE -0.3 6.0 \Y
X fsw=300 kHz, Vin=12 V, Vour=1.8 V 60
o | IR few=1 MHz, Vin=12 V, Vour=1.8 V 55 A
lraur | ENJFAULT# FEEESR 0.1 7.0 mA
8. EEIMEAA 12.4 | °C/W
Bipce | 45ZE PCB #[H (#£ Fairchild SPS ##RT) 1.8 °C/W
Ta IMERETEE -40 +125 °C
T =AER +150 °C
Tste HFiERESEE -55 +150 °C
= #4601 E B 4 )_kmﬁi”,*ANsuEsoA/JEDEc JS-001-2012 | 3000 v
T FEEMER, JESD22-C101 2500

E:

3. lopav) MEERIBIEAE TA=25°C RBEARITRAENZMAE TR Fairchild B9 SPS iENRSEIN. ZFEEZRT

SPS I#{&I8 & T,=150°C, HBET{ELHF PCB EEW. ERRMAKXES, ZHEEUHESLKETH,

HEFTIERE

HFRIRIERMRIAT T RN ESI TSN, BREFNITESYE, URBRSFHENSELEEEBIBERTHORE.
TRFFEENAEBIHEE TIERN, BAERRBENRAFEEHITRT.

#es S &/AME |BRME | RKME| B
Vee YR BR ER R ER [ 4.5 5.0 5.5 \Y;

PVec | M#RIBBHER BRELIRER & 4.5 5.0 5.5 \Y;
Vi IR R E 459 12.0 | 16.0° | v
T; T1ELER -40 +125 °C

4. IRIBNASKMHE, TSI 3.0V Vi
5 £ Vi BEREHTIEIT, £ MOSFET FFXEFSdFEF, FAIHEAE SW = GND #1 BOOT E GND i L XEXREET
M. R THIR SPS ATEIEIT, SW E GND 1 BOOT £ GND A FRIEFE ERPHER B AFEEHUAT.
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B S4FM
BAMERYE Vin=12 V. Vee=PVce=5V B Ta=T;=+25°C &M TNEH, BRIESBURA.
wINBRKERTE Vn=12 V. Vee=PVce=5V + 10% B T;=Ta=-40 ~ 125°C £HTMSH, FRIESHIRA.
BT | 55 | 5 BE | REE A | 81
EATH
4 S iy 32 |Q:|VCC +lpvccy EN=HIGH, PWM=LOW
o |BEER % HIGH 5 Float ({EFF2%i378eh) 2 | mA
IsHpn SKHTEIR Isupn=Ivce + lpvec, EN=GND 3 MA
Vuvio RIEASEE Vee £F+ 35 3.8 41 \Y
Vuvio_nyst | UVLO B3 0.4 \%
to_por POR fEREIFH IC Vee UVLO EHEINER PWM /B 20 us
ENSSIA
ViH_EN MANEESHEE 2 \Y
ViL_en MINEEKEF 0.8 \Y
RpLp_En TR 250 kQ
— ik Tz a1y
troew | EN IR PAEMIER e = T =) CL = 25 ns
— A5 =R ax
tPo_ENH EN S8 FEHRER %V!'%—MEE_SZND’ EN ZHRBRFE G LE 20 ps
ZCD# I\
ViH_zcp# MABESHEE 2.0 \%
Vi zco# MANBEKEFE 0.8 \Y
lpru_zeos | ERIERR 10 MA
- . PWM=GND, ZCD# ZA{REF 2| GL
tro_ziGLL ZCD# iR FARHIEIR THEETF (RIE 1,<=0) 10 ns
_ A5 S = i 3
tro_zHGLH ZCD# S FIEMTEIR ;&M—lﬁ:’%ﬁ\:‘g’ ZCD# BHEEFE GL 10 ns
PWM i\
Rup_pwm lativd::N iz 10 kQ
Ron_pwm THEME 10 kQ
= BRAU(E. =T.=25°
ViH_Pwm PWM S FHEE \,/\j::{FE’VCIQS-(;, T 3.8 \%
ViR window | =SB O &/ME/RKE: 1.2 3.1 \Y
v WM R Ta= T;=-40°C & 125°C,
IL_PWM i 1&'5@.4:5@.& Vee= PVee= 5 V +10% 0.8 \
to_Holp-orr | =S K ETET(E] 90 130 ns
VHiz_pwm =AFEBEE 2.1 2.5 2.9 \%
&IKATE SiERE
= AE SW F5 &M GND #]#:3] VIN
tun_pwm_on | PWM iR FT 3% SiBATE] FRERIR /N PWM 56 T B 30 ns
BHIRD CL BATAE
N LHMZEMRE T Veoor-sw B
twin oL nien | 3EFI &R/ GL SHEF PWM LOW=< 100ns B}, &/ GL & 100 ns
AL P B8]
PWM {%ﬁﬁ}ij&ﬁ%lzﬂﬂ‘l‘ﬂj (V|N212 V. Vcc: PVcc:5 V. fsw:1 MHz, |OUT:20 A, TA:25°C)
— o . PWM TS FE| GL T AHERET,
tPD_PHGLL PWM =58 SR HiEE IR V|H_PWMx§|J '9_(])% GL > 15 ns
o . PWM ZE e 8] GHO 21K
trp_PLGHL PWM kB AL 0 HEIR E, Vipww 2 90% GH > 30 ns
— . PWM T AEHETE GH TASHF,
tPD_PHGHH PEAZIEZAD'E]#%;F#&:EJQEI)E Vin_pwm EJ 10% GH (ZCD#=LOW, 10 ns
) 1.=0, BfREIIE#ENX A DCM)
ET?
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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.

5 BH Edia R/ME | BE | RKXME | 2
GL T 1A 75| GH EABBE,
to peapon | LS KBfE| HS S@LXAETE | 10% GL % 10% GH, PWM MIEHF 10 ns
SREEBT - 50/E 27
GH TR 75| GL EABRE,
to_oeaporr | HS XHE] LS SRIEXELE | 10% GH %) 10% GL, PWM ASHF 5 ns
HEERETF - B 0E 27
tR_GH_ZOA 20 A lout —FEIU GH J:;‘l'ﬁth‘é—,l 10% GH §|J 90% GH, IOUT:ZO A 9 ns
tF_GH_ZOA 20 A lout —FEIU GH -FIZ%HT_”EJ 90% GH §|J 10% GH, IOUT:ZO A 9 ns
tR_GL_ZOA 20 A lout —FEIU GL J:;'l'ﬁt,h‘éﬂ 10% GL §|J 90% GL, IOUT:ZO A 9 ns
tF_GL_ZOA 20 A lout —FEIU GL —FB%HT“‘E] 90% GL §|J 10% GL, IOUT:ZO A 6 ns
toorsonn | IR S AAEIER s ) AT ECHE 45 | ns
tpp_TsGLH R =2 E MR ;W%M%%iﬁiwfgﬂ?&%% GL%Z 45 ns
E{IEEhEE (HDRV. Vcc=PVcc=5V)
Rsource cn | HILEEPE, & JREE =100 mA 0.68 Q
Rsink_aH iHiERrE, SEER=100 mA 0.9 Q
tr_cH GH LEFtadaE 10% GH % 90% GH, Cioap=1.3 nF 4 ns
thGH GH TB%ET“‘ETJ 90% GH iu 10% GH, CLOAD:1-3 nF 3 ns
REMEMEBEEE (CCM2 BITHAT, N#FHE LDRV2, Vcec=PVcc=5V)
Rsource oL | HItHEEFH, & JRELR=100 mA 0.82 Q
Isource oL | MBI (AR GL=2.5V 2 A
Rsink_aL M EERR, E SEHR=100 mA 0.86 Q
Isink_GL WMHEEERR GL=2.5V 2 A
KMIERIE (CCM1 BT T, LDRV1 5 LDRV2 #4T, Vce=PVcc=5 V)
Rsource oL | MIHHEEPH, R JREE =100 mA 0.47 Q
Isource oL | SIHHIRIE{EEER GL=25V 4 A
Rsink_oL iHHERrE, SEE =100 mA 0.29 Q
Isink_oL RIS AR GL=25V 7 A
tRfGL GL _t;'l'ﬁtjllﬁ.l 10% GL@J 90% GL, CLOAD:7-0 nF 9 ns
tF oL GL T B&RT[a] 90% GL %) 10% GL, Cioap=7.0 nF 6 ns
ARASTERIR
lrvon 25 | FRUSHERRIR Ta=T;=25°C 39.3 40.2 41.0 HA
limon_so | FAESHEER IR Ta=T,=150°C 58 HA
ltmon_stope | AT ER RAHE Ta=T;=25 ~ 150°C 0.144 HA/°C
RESRES
Vact prron | BUERIE Ta=T,=125 ~ 150°C, Rrmon=25 kQ 1.39 1.62 v
Reio_en-prHon | NHIEEFR Ta=T,=25°C, lpLp_en-PTHDN=5 MA 30 Q
TAEMERBE (SW Hinsg)
Vsw_mon SW MiEss RO ERE 1.3 2 V
to o | (TR ENE EN/FAULT# 20 i
- ESREREF
B _HRE
3 IEE &R I;=10 mA 0.4 Y
Vr HEBE lr=1 mA 30 v

E:

6. GH=#th=, =M MOSFET HIAZRMRS M.
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HEI 1 BEHFE

MR E: Vin=12 V. Vee=PVec=5 V. Vour=1.8 V. Lout=250 nH. Ta=25°C HABARLAN, BRIESBIRAA.

65 12 T T I I I I I
60 < 1 ==12Vin, 300kHz | PVec & Vee = 5V, Vour = 1.8V
55 AL 0 L =—12Vin, 500kHz /
T 5 N\ 5, | —12vin.so0kHz /) )
= s Fou = 300KHZ __/A\/-—-»\\ E . —12Vin, 1000kHz )4 ///
g 40 | g \ z ,/ //
t 35 Fsw = 1000kHz \ \ § 6 /| ,{ /
g 30 W\ 3 5 // //
g‘ 25 \ \ % 4 ,/ ol
0 5 a / L~
: W5 -
.§ 15 \ -§ ) =
=
s 10 \ ] |__—
5 | Viy= 12V, PVee & Ve = 5V, Vour = 1.8V 7,?/[
| | | 0
0
0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 40 45 50 55 60
PCB Temperature, Tpcs [°C] Module Output Current, loyr [A]
4., RETIEEHE 5 FESMHBRMXEA
15 T T T T T T T 112 T T T T T T
Vin = 12V, PV¢c & Ve = 5V, Vour = 1.8V, loyr = 30A PVce & Vyee = 5V, Vour = 1.8V, Fgy = 500kHz, Ioyr = 30A
14 1.10
: /
§ 13 g 1.08 /
S 2
2 o 1.06
£1.2 / g /
Q@ / S1.04
3 e 3t
g1 7 = AN
= ELM N
310 €100 \
© £ .
1< =
209 = 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]
B 6. IFESHXMEZENER 7. ESMABEZERNXR
1.12 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
1.10
w14 /
8 \ 7]
31.08 S
- [
5 \ 513 /
Z1.06 g /
% \\ 2 /
S 1.04 Z12
2 \ g
2102 3 /
N f11
= [
g 1.00 g
g 0.98 \ = 1.0
0.96 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. NESEFBIFEEZEAXER B9 mESHBEZENXR
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HEI 1 BEHFE

1.01
\ \ \ \ \ \ \

Vin = 12V, PVec & Viyee = 5V, Fsw = 500kHz, Vour = 1.8V, loyr = 30A

2
S1.00
5]
2
o
a
[
>0.99
=}
(=}
g \
e}
I \\
g0.98
5
P4

0.97

200 250 300 350 400 450 500
Output Inductor, Loyt [nH]
E 10. ESHHBREFZENXR
0.036 T T

T
Vin = 12V, Vour = 1.8V, Fgy = 500kHz, loyr = 0A

0.034 P
//

]

0.028 ‘/

0.026 /

0.024 //

0.022

o
o
@
N

o
o
@

Driver Supply Current, lpyce + Ivec [Al

o
o
N

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

B 12. RahREFERSENREREEZEHXF

MR E: Vin=12 V. Vee=PVec=5 V. Vour=1.8 V. Lout=250 nH. Ta=25°C HABARLAN, BRIESBIRAA.

0.07 T T T T T T T
Vin =12V, PVce & Ve = 5V, Vour = 1.8V, lgyr = 0A

0.06

0.05 //

0.04

o
o
(%]

d

W
e

o
o
]

Driver Supply Current, lpyee + lvee [A]

o

o

s
N
o
o

300 400 500 600 700 800 900 1000 1100
Module Switching Frequency, Fgy [kHz]

11 WaisRmiRERSTFEMEZENXHE

106 T T T T T T T T
Vin= 12V, PVee & Vyee = 5V, Vour = 1.8V /
1.04 ‘ ‘ ‘ % v
< A
g 102 Few = 1000kHz =~
= ) /
3 Y B
3 1.00 »
>
o098 /
a |/
@ 0.96 h\
= / Fsw = 300kHz
=)
S 094 /
(0]
N /
3 0.92
£ /
S 0.90
0.88

0 5 10 15 20 25 30 35 40 45 50 55 60
Module Output Current, loyr [A]

13. E)FRFEERSHHERZBHXR

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
= ©
o 3.6 5 2.0
= e
a 3
o 35 — £ 15
'qé — = Viri_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]
14. UVLO RES5BEMXR 15. PWM BMESEaRRIFEEN KR
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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
Ve =5V N Ta=25°C
= 3.5 ——— ; . 17 VIHfZCD# N
< >
s Viri_H E 16
£ 30 8
> =
U v 15
g 25 g
S Vhiz_pwm g 14
o
5 2.0 %
< < 13
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 BMESEERXH 17. ZCD# RESEH/EFEENXF
2 0.22 T
Vee = 5V Vee =5V
1.9 «
E 18 N E, 0.2
3 \\ 3
817 = —_\
= ~— - 018 \
o \ c
= 1.6 N o
= \ S
8 15 O 0.16
z ~ o \
S 1.4 \ Vin_zcos | =
s \\ E \
8 ~ g 014 ~
£13 \ 3 ~~
a
% 12 E— R 012
H 1.1 \\ 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# LHHBRSBENXF
2.2 2.0
— oeo Vee =5V
Ta=25°C | __— 1.9
2.0 /,/ ViH_en T 18 \\
= | — =
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 RIESWERNEE A FRENRE R E 21. EN RESEENXR
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1 bt/
B R4 BEAFAE
MR EH: Vin=12 Ve Vee=PVee=5 V. Vour=1.8 V. Lour=250 nH. Ta=25°C B A BAXRAE, BRIESHUA.
0.43 ‘ 500 ‘
Vee =5V I = 10mA
S
—0.42 €
3 Sa
s >~ 50
041 >
5 /’\ 5 \
= — >
3 o4 ~ ~— T 400 .
s — z \
o / hd
5 039 : \
H 2 350 ~—
z
w 0.38 =
a
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 FTHHERSEENXHR 23. BE_RECRBEESEENXHR
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
g 2 \ é 1.2
o
515 \ =115 _// PWM = Float
! \\ g P
% 1 N g 11 'A/ ‘
g \ = /
™\ 3 PWM = 5V
% 0.5 g 1.05 //
Q & /
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, WRBFXMERSRERNXER 25. EaIRESHERSRENXR
© 2013 KILEFENF www.fairchildsemi.com
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Ihee i AR
SPS FDMF5821DC 2—/NIEzI8E N MOSFET &k, B
3t EIE R EERSERIMEITHL . EE— PWM I

=S R IEMIREN S MFEMN MOSFET. %3R4y &E5IESN
Bk 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
BEBERASTET, fFERAL. — BRI EES
fISER (<A 20 ps) , UEENER&EAK PWM (ESHURES
(B EshERE, EHIReTEEERETEES PWM E

SHTFEMF=ZTEOA)D S

ERoh ERAMTHF TE=NE M.

" Vec EAZESV, REENTASHE;

"  ENSIBI#EZE Vcc 5IH;

® 5V VcciAB| UVLO EHMIEZ AT, EN #iigdis
FADBEF.

POR HAE RS Ve, £ UVLO > #HiRE, 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. BIEFHED VCC 5[ : PVCC F1
VCC. #MitRIEzNEEE K PVCC BitE . BA@EE—
MKi® R-C JE 2218 PVCC EIEZE VCC. IC LHVERL

BER R —MERER 5V RE.
Driver 4
State
Enable f-------- l T
Disable ; !
1 1 >
3.4 3.8 Vee [V]

* EN pin keeps HIGH
26. VCC EMIRESIE

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

Bid4E EN / FAULT# SR ZEREEE (EN<Vi_en) AIZE
AIREIEE, XEARE PWM MINKRSMAESRE GL 1
GH KB T. BidI¥ ENFAULT# SIMIA ZES BT
(EN>Viy en) TTBRIRFNES. AR, RFEE IC AF/)
F 3pA BIXEHEFR. EFERAEHEE, TERK
20 ps BB FRTIE.

EN/FAULT# S| AMEMRRNFREE, #8—1
250 kQ MRS THREME. TE PWM i&HI25 4 HiNiZ 5
SfESs M EN/ FAULT# 5|#Z) VCC B ~ 10 kQ FMER

T:?ﬂ%l‘ﬂ?ﬁf‘é.iﬂlziﬂ%‘iﬁ
# 1. UVLO M MiZ4E
UVLO | EN IRENBRAS
0 X M (GH & GL=0)
1 0 M (GH & GL=0)
1 1 BR (Bl%2)
1 FH #H (GH & GL=0)
EN / FAULT# SIEEREAIhEE: 8RR MERE
R, BFERRIRIE ﬁ1ﬁEEE,q:7ﬁx5I HIRBHRRETITHAE

SMBIHFEIRL, ESS@ EN / FAULT# 5B EROFR
#EQIWEEE?&?_LEﬁEEE:F BRI T :

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

= [F TMON S|BEBE#BIT 1.5V HI P-THDN,

YHIERNR M B — PR F BITER, FE VCC L
#) POR SR EHHB FNEFNRRIEIT-

=75 PWM AN

FDMF5821DC & T=7% 5V PWM M A M#RIZEHE
ite ZASMRIREIE A ZESMKREFT, URZESX
H:ﬁ@l:l L PWM HINESHEANHBFRBEZSHORNN
B8 9 B E X B91RFFRTE] (to_noip-orr) BF, GL #1 GH #§
WH ZREFE . 24T 2 PR OR S ] A S B = U Fn 4R o
MOSFET, MM XZ#i#mi HF 06k, FHEHERZHERE
BLEM—NELINEE

2. EN/PWM/=7S/ZCD# BIERE

EN | PWM | ZCD# | GH GL

0 X X 0

1 3% X 0

1 0 0 0 |1(L>0),0(L<0)
1 1 0 1 0

1 0 1 0 1

1 1 1 1 0
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ViH_pwm -7 /--
R VlL PWM
PWM N
‘\ 90% 90% /f
-\ 10% 10% --£-
GL \ AL /
A 90% -\

GH-PHASE

o 0, 0,

(internal) A% 10%

BOOT-GND /J

|~
I PVCC - VF_DBODT -1V
: 90%
sw J
—
< /" X
teo_pHeLL /b pEADON tRISE_GH teo! pLeHL /I _DEADOFF!  tRISE GL
traLL 6L traLL GH

teo_pHoLL = PWM HI to GL LO, Vi pww t0 90% GL T oo

tea oL = 90% GL to 10% GL
to_peapon = LS Off to HS On Dead Time, 10% GL to Veoor.eno <= PVce - VE_peoor - 1V or BOOT-GND dip start point
trise_eH = 10% GH to 90% GH, Veoor.eno <= PVec - Ve _peoot - 1V or BOOT-GND dip start point to GL bounce start point

tep_pLoL = PWM LO to GH LO, Vi pwwm to 90% GH or BOOT-GND decrease start point, tep_pLoiH - to_peaborr - tracL_cH
teaLL_oH = 90% GH to 10% GH, BOOT-GND decrease start point to 90% Vsw or GL dip start point

to_peaporr = HS Off to LS On Dead Time, 90% Vsy or GL dip start point to 10% GL

trise_eL = 10% GL to 90% GL

tpp_pLein = PWM LO to GL HI, Vi pwwi to 10% GL

# 27. PWM KIFFE

) @
V\H_PWM(M) Vi _pwm
VIR VTRl_Hl(g)
VTRI_LO(m) V1Rri_Lo
Vie_pwm VILﬁPWM(lz)
PWM 3-State 3-State

Window! Window!

®) ®

GH-PHASE
GL

28. PWM REEX

HE:

7. [E 28 hEIBTFRE PWM BIRHEIEREER. )

8. REZH PWM fH R PWM ESRIFE=FSE O MNBIATEI>>> to_HoLp-oFr.

9. Vrr_n=TE PWM TREBEHNZSH PWM & HBF

10. Vir Lo=fE PWM EFBHAN=EH PWM & B F.

11. Vi _pww=7E PWM EHERE =FHHN PWM IZESIRTSH PWM LB E,
12. Vi pwn=7E PWM TREHIRE =AFHHEN PWM IZEIRIRSH PWM LB F.
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eI

SPS FDMF5821DC FEZEMU4 (4) MINES, HITIE
BIFFEIEIT: Vi Voo / PVen PWM F1 EN. PWMA
RZVCCZ BT Rz FA FAPWMAIHEFE AN 2 1% 48 1T VCCE 5 .
AR D FEFIR B A EH L. TER LR
ISR E RS BRI
= NEBRMANESHE

> Vin Tl #8312 Ve

->Vcc !/ PVecHil: 835 Ve

->EN S 835 Ve

->PWM{ES: 5VEREFE/0V KEBEFE
VIN S| E R R G T EETERBIFERBEH.

PVCC #1 VCC S| EE—E, EitiRIEEhFIIZ5EE
RERBRS Vec BIMBIR. &, PVCC SIHIATLL
BEEBEERSE Vec B, 3 H VCC SIHBEHMTF
PVCC 5|#iFn VCC 5|z B85 KB EE PVCC 5|/
e . FEEEAEBE DM PVee Bl Voo HIFFXIZES
.

EN SRR LUEE — MM EREBFASBEE Ve BH#,
FHE—B Vcc BNFE, Z5IMNFRGFSET. 5E,
EN SIAAEEEZE PWM 25188, ATHERIE.

L ey =

=MIxEIEE (HDRV) &t FARIEFH—NZEE N &
MOSFET (Q1l). = MIRz)ESAI1RE B IEH B3 IRH K
Bk, ZEEESNMEFEZMEMIINRE EHEE
(Ceoor). BENHAIE, SW T H1R#EE PGND, #iF
Croor IBIHAEEZE—EE PVCC ZHE. & PWM i
AT ASHEEE, HDRV FEEEM MOSFET HIHMHR
(RE GH 3|H) 7. EixidELES, BTN
Ceootr F#FR, HEMWMZE Q1 AIMIR. X Q1 ZiEAt,
SW HZE Vi, 1BfF BOOT 5|BIEZE] Vin + Veoor, M
A QL BTN Vos 58, AT XA, Bt
% HDRV W ZE SW XU Ql. & SWEZE PGND A,
Ceoor EFiFEEZE PVCC. HDRV #il5 PWM MG
. HIRFHBHEAE PWM ESRIFE=SE ORI
[Bl#B i = AR IFRTIE to howo-orr AT, EMHHARIRIFFE(MR
B,

{EMISEzh2S

RMIEENEE (LDRV) &t A FEU KA AEE, K
Roson), N @i MOSFET (Q2) #li&#k. LDRV HIAER
REBAERIEET PVCC 5 AGND z 8. HEHIRz
2R, IREHIEEMIES PWM MIAZERIMEF N 180°, &
ZFHIKE)EERT (EN =0 V), LDRV {#HEEE.

FEEHEREN 2 (CCM2) BT
SPS FMDF5821DC {RMIEREhEFEITHI— M EEHFMHR
HE 1% 70 46 2) £ B 12 B 7 B S M AN AR BE Bh 22 2R 45,

A CCM2 iB1T. XEiBiT ZCD L EES L.
BB REERE N EERREZERM MOSFET B
F B RLERET IR Vos IEER /1. 1% Vos IEEN HEE
SREHHBSMRIE ZHMEEEASHNASE
R —NEE

SPS FDMF5821DC #J MOSFET R IK =28 72 = fhtszt
PR —fER BT, WTAA.

SEERRERAOEEERER 1 (CCM1)
EXFERT, BRERREREMEBESRE, tTHE
HEEHNER. SN MOSFET @it & 5 B R A KM
K_RESE, FB SW KARRTIEMBERN VE, X
EREEI XS EBMKLE =M MOSFET,

JEFELERRER (DCM)

BEERHIIERSL, SM MOSFET E£THBERNS
B, FEERERANE LA, AEBESNFXREAHEE
FHF. H=M MOSFET £ DCM RN BT~ Ri@BT,
SW T AR gE AR TFEBEN Ve 26T Vn B Ve
EEERE. X2FEAERM MOSFET X#ifF, SwW
T BB R R IER.

& SW TaBEMA, IEEhEE IC RAVE FEMREENIZ
MBS EESM MOSFEMT. ZEXMBEBRT, =M
MOSFET XBFIEE .

2R EAE, LDRV1 1 LDRV2 HEXE1TH KM
WRORZNES R AN TR FE BRI £ 38 1T,

S HEBERAESEEREN 2 (CCM2)
ZEANBERATRSHRERZ RS, HEuEENALEESR
BHRHLE, RAEBREAAZANERSE (FE8RE
N) o EXMERT, HIEM MOSFET XUfiff, EHRKE
mEtEiy (BlkE MOSFET) (45l MOSFET &
BRIt AE) o  XHERLASER, H5N
MOSFET R1ERSERE (ERETERSEEIER
T) BF, {&M MOSFET #{TREFx%.

EiZENXEAE, RE “H5 M LDRV2 BHFEM
MOSFET S@#1 %8, BHR2ERFITE XLURL Vos
M ABT, RERM MOSFET BIFFRIEE .

CCM1 / DCM / CCM2 &=, T HIZE X EhE]

IEzNEE IC BT FARREE MOSFET REXATE, FERfE#E
BENTE (XESA) BR. ATHRRENBERI
R, »HAE CCM1 #1 DCM R ZITHIESHF_RES
BT E YRS R/ NENITEE. HES CCM1 / DCM
TEINER TIETHE MOSFET B, CCM2 EREK
THRIRFIEEPE . M 1E R SR X BT EIETT.
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CCM1/DCM =X, &M MOSFET XErZEI=M
MOSFET Si#3E X A&

ATHHLEFERM MOSFET XErZ|&SM MOSFET Si@#F
AT ELREFHINRZE, RA—1BENBERKIKE GL
SIEEEIE. & PWM ESTASHETR, GL £—ME
IR (trp pHow) BEAKBEFT. —B GL SIHMEZER
F~1-2V, GHE—BIEMNIER to peavon FHHE
=EE,

ERLEF RT ZCD# LHIBESH% PWM EFHIE
L+=ZEH, XSSHHI GH 1 GL &, & PWM
#?%IJ%%Z?EE%M&\ wEMKETH PWM 1 ZCD#
ESAT, AR IIXFER. ATEBXFHIER, K
BIN—NEIEEMER (tro_ont), FRIREIRM MOSFET
X(HFEISM MOSFET i@z G2 AR/ EIR

CCM2 R, {Efll MOSFET XEFZIZ=M MOSFET &
B XAE

i cCM2 B EITEWIR, ERME CcCMm2 #
BY, {RMISREHEESRE AT LLAE . CCM2 451t REE MR
Ml MOSFET MYFTEEFNETFE, MMM MOSFET
Bk (EBEEER) HEmAEERVIEEFXE

Eidd. ATEEXZESE, ROMREEREFEER
(M) XM MOSFET XERE|SM MOSFET S
B By 28 X B ) . SEIR— AN HE K 89 E E SE X AT (A
(tro_onz), WATBARTE CCM2 HRAEITHRIAFEXRES
o

CCM1/DCM X', & MOSFET XHFZIEM
MOSFET Jif3t X8

ATESM MOSFET XEFEIEM MOSFET Si@idiEid
BHhREGIEEENEXEE, FEE SPS MikIEzZE+
M —MNEEMIEXEE %, [EE T X8 6 B i i
A HS ES, HATE SW HERESWARSTERS
to_peaporr (~ 5 NS, to_peaporr = tro_orrr) EARM—NE S

KHEEERZE GL #i1h.

RHE=SRAR

BIRH AR =ARAR, FDMF5821DC BIHHRIR S22
SHIT PWM MIANIES. IR PWM MIANBZHSTRE
B, NS@EEM MOSFET. IR PWM MIANB=AZ
ASHEFE, NESESM MOSFET. INT@EE 29 Fix.

Vinewm - VrR_HI

VTRI_HI
ViR 1 Window

\ VRLHI
V1RLLO

PWM

Vi_pwm -%--

y—‘ ViH_pwm
7l ~Vin_pum 3-State

. Y- --90%
GH to SW ][ 10% R 10%].

| T
1 1
X - 90% i 90%-—
r . [}

GL FY-+10% -J-10%
i\ |
-

SW
\ )
Less than
Inductor to_HoLp-oFF
Current

Vie_pwm\_~ ~ Vi pwm

—1--90%
109 K
/ -Y10% {--10%

T
1
— - - —>
trp_PHoLL ' tro_pLone | tp_proLL
i | )
i — > D —
to_peapon to_peaporr

to_peaponz
v

e —> l—
tpp_THGHH tep_TLGLH
—» — —» -—
to_HoLp-oFF to_HoLp-oFF

IREsyii e

!

Less than

to_roLp-oFF

~ TN

‘3-State GL/GH I3-Sta1e GL/GH
HoLD_OF r HOLD OF  er
Windo Window

NOTES:

Pwm

tep_preLL = PWM rise to LS Vs fall, Vii_pwin to 90% LS Ves

tep_pLehL = PWM fall to HS Vs fall, Vii_pwu to 90% HS Ves

tep_prerH = PWM rise to HS Vs rise, Viy_pwi to 10% HS Ves (ZCD# held LOW)

ZCD#
tep_zi1L = ZCD# fall to LS Vs fall, Vi_zcox to 90% LS Ves
tpo_zroLn = ZCD# rise to LS Vs rise, Vin_zcps to 10% LS Ves

trp_xxx = propagation delay from external signal (PWM, ZCD#, etc.) to IC generated signal. Example : tpp_prcL. —~ 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 Vgs LOW to high-side MOSFET Vs HIGH

Exiting 3-State
teo_tsern = PWM 3-State to HIGH to HS Vs rise, Viy_pwm t0 10% HS Ves
tep_tsein = PWM 3-State to LOW to LS Vs rise, Vi_pwi t0 10% LS Ves

Dead Times
to_peapon = LS Vs fall to HS Vs rise, LS-Comp trip value to 10% HS Vs
to_peaporr = SW fall to LS Vs rise, SW-Comp trip value to 10% LS Ves

© 2013 kIFESHEATF
FDMF5821DC -« 1£iThR 1.8

www.fairchildsemi.com

(B — OATZ8SdINAL

1y
(=]

¥ (SdS) Wrsk(13d BOH ST &



USRS BOOT-SW BERE=F

SPS AT VR i, FEZERE=TNRR
FEF—INTHENTE. HKAOSREESBIEEE
BARFMME, EERE PVeec M Vour B HITH
fir. BYEAY BOOT-SW HLIEFI B S B LB AN
FiG HDRV ;ZEHEREHLTIREM, M BOOT-SW
BHRE. BHFERH BOOT-SW BHEZEBEITLAES
BE— o, BES@BEREEME] HS MOSFET itk
RIEE. B{EAY BOOT-SW BHESSHIEETEA HS
WIESh, Eit, 21K HS Rpson) FIEMAT EIEITH
Xk, XERRFWE BOOT-SW BB KK, HS
MOSFET A~ Si&.

ATERRXAEE, HEREZSWRET, SPS KTk
{K#9 BOOT-SW H[E. HEHRUBZIKE BOOT-SW HE
BE=ZSRAE, A2 PWM MIAGAIEHSEHE—4
100 ns BIEFE GL Si@ATE. XHREEHRBEER AR
SWRSTEE—NLENITIEEEHARNMMTERS
BRSO RS2 . RESIEIR H =R AMIAR.

" MRIZESLUBIRAR BOOT-SW BERH=FIKA
HEiEHIZE A Y PWM=HIGH #J#5<, SPS &#it
— 100 ns B9 GL Bios HIT PWM=HIGH 5%

(&NE 30) .

" MRIZESLUBIRAR BOOT-SW BERH=FIKA
H B ¥EHIR & Y PWM=LOW 354 RIRTEIAN 100 ns
FEK, SPS HiT PWM BiAIES. MR
PWM=LOW HEF[E]/>F 100ns, GL REFSE
100 ns, ABWMIT PWM HIAWIES (BILE 31/
32) .

" IERRMNENE BOOT-SW BERR, ERE=S

Bf, SPS#iT PWM S (Z0E 33)
ERH=SWRARENG LB, SPS BEEBAERE
NMEXETERNF . BiERMIEXEEER FEAE R 8
HEA (2) EEMFAXEE, NMABEHEEREEE
B EREZE—NRENEFT, BRSYIREEEN
SEXATEIES], MMSEEl & AREE.

Vin_pwm

PWM '

GHto
PHASE

. \

GL/GH
off 100 ns
Low GL pulse

BOOT-sW ’ \

detect
Low BOOT-SW voltage detected

30. ®WMBBHER BOOT-SW BEHH PWM
MNESTEASHFE
PWM LOW
>100 ns

—
[\

«—>

| .

PWM ViL_pwir -
GH to
PHASE
GL /

—
GL/GH
off >100 ns
GL pulse

Low
BOOT-sSW
detect

Low BOOT-SW voltage detected

31. WMBBHER BOOT-SW BEH-H PWM
MNEZEETAEEFRIRERELE 100 ns

PWM LOW

<100 ns
\ "1
PWM Vie_pwwr u

GH to
PHASE
GL / \

«—>

off 100 ns
Low GL pulse
BOOT-SW / \
detect

Low BOOT-SW voltage detected

32. KMFIEIEH BOOT-SW BEH B PWM
ME=753E AR RE T HIEE2F 100 ns

Vin_pwm
PWM _/ Vipwm -y~
GH to
PHASE
GL \ /
GL/GH GL/GH
off off

Low
BOOT-sW
detect

Low BOOT-SW voltage NOT detected

33. FEMBE{XE BOOT-SW BEFHH PWM

REATHERTREST
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s EHA (ZCD) EFT

ZCD FHIERE 5 T i E B BRER M & EH BT
TR X BT MOSFET MUELER. RIRIBLLEEEAE LS
MOSFET SiEH#A 8 I54Z %M MOSFET B SW ZE PGND
HBE. SRNEENRMENAKAER, EREBESKET
REHBEEHRNB R EBER. ZEEERBEONERE
J 0.5 mV BISEEREM G Vew. FaiRTE R TR KB

RATRE; —E£NHFE_RESBEHERTALR

pray
Lo

EEARBRFE IR MMM AR SR 2 E A /5 508, e (R4 AR IR
RN GES KB XKk, THEIRLKF[EEE
— N REEEER, KRFRAREERFERITZER
o

\ V\HfZCD_#_ L_—‘

ZCD# _ X Vi zeos
. ‘-V\H - Y ' \ Vin_pwm l . ‘ Vinpwm 7\
PWM _/ X Vi pwm ] ]
GHto -20%
SW { 10% 0% J10%

—\ 90%
GL i\ _L10%

[
—»! e — i | e
1
1
1

L

teo_pHGLL tro_pLGHL teo_pHGLL
o P
| vl b
—p 1,
to_peabon T to_peaponz
to_peADOFF
AR

CCM

CccMm (Negative inductor current)

SwW

1
90% -_\9_0_%
)
1
L
1

, X 90%
! e
_ '{_1_0% .k\
:
[}

= b e
tro_zHoLH teo_ztoLL

e
tpp_PHGHH

Delay from PWM going
HIGH to HS Vgs HIGH
(HS turn-on in DCM)

Delay from ZCD# going Delay from ZCD# going
HIGH to LS Vgs HIGH LOW to LS Vgs LOW

Vin

DCM DCM
“ A Vour

Inductor

Current
(simplified
slopes) L

(zosr\fll\; ﬂ ‘ﬂ' h
e R e =

I Il

==

)

CCM operation with
positive inductor current

CCM operation with
negative inductor current

ZCD# used to
control negative
inductor current
(fault condition)

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

negative inductor current

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

negative inductor current

B 34. zCD# & PWM KFEE

RE N (TMON)

FDMF5821DC 2R E I5#F (TMON) Thae, gk
N&BES, MRIREIEERA TMON 3| E#54AXTE
& (PTAT) BRIELCBOIEINERR . BIBRRRMIZS S IBEE
K% AGND RISMNERERFHESLEAIER, MNMERSERER
IEEEAY TMON (Vrmon) FMIEEE. AIRERE—NEREE
BRE/IMUAEBIE R ltvon FHIRERIE. RERIEZH
Ih#E MOSFET FXF|IKzhaE VCC 5IMIAY dv/dt #n
di / dt RIFFRER AT,

TMON 3|IEEZEZE] AGND BI—NTHIFEPFE (Rrmon) FiE
AR (Crvon). BIIERMA 25kQ Rrvon 1 0.1 pF
Crvon, TMON EEJEZEMRIRENZE Ty A 25°C BHKZA
1V, HIRENEEEEIAEF 150°C BFA 1.5V, Vivon B85
ALUEEZE PWM {ZHIZR8 A% MCU, LUERHRIRE)
BT . B 35 BREKMA 25kQ Rrvon # 0.1 pF
Crmon FTRIHRIRENZRIRE S TMON 5B EHX R,

Vmon 4
vl
LT R .
1.0 |--m-m-m--—5 :
25 150 T, [°C]

* Rrwon = 25 kQ, Cryon = 0.1 yF
35. HHRIRRIEE T; 5 Vrvon IR

TMON BERBATHEREX :

Vrmon[mV] = Irmon[HA] X Rrmon [kQ]

(18“A Dri T°C+364uA>
= X Driver . 1
125 °C ] (1)

X Rrmon [kQ]
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AT ZRAERYFRSKHT (P-THDN)

% TMON 3IBIERERBIT 1.5V, PIRBLLERE EUTIRz)ss
(EN 3IMIZEREEE) . THRIE Rivon BEAHER
XUTRECEE, UEBEXXEBE. TANSRAE
R Rovon BB S RAKEIRENXR.

RTMON [k‘Q‘]

_ ( 125°C ) @)
P — THDN Temperature ‘C + 253 °C
X 83.3 k()

36 &7~ Rrvmon 1 P-THDN iBEHXZE. Rrvon {HiE
K, =5 P-THDN BREMEK. RZEIT ARRTLUREE
A% E N FDMF5821DC HEBTSE .

P-THDN Ji-lgikli, ELFE VCC LAY (POR) k=
BRI ENEE. IMRAER TMON / P-THDN 45
1%, %% TMON 3|BI45EZE AGND.

PWM

P-THDN A
Temp. [°C]
200 |-------- .
150 |--------- ER—
100 |--------- s dmmmmee .
23 25.9  29.5 Rpyon [kQ]

* Vrmon = 1.5V, Crymon = 0.1 WF
36. Rrvon 5 P-THDN iRERIER

KRR

SPS FDMF5821DC & —/NRMEMEFERE . MR
2| HS MOSFET #2 8%, eI S E AN H K
EN / FAULT# 5|3 %<8 SPS IkE:5. BRIRSEM—1
EARBR, @i LDRV 1 SW T &RASMIRX HS
MOSFET %2%&.

WREME] HS 5EIREIFE, SPS 1R XEIEF ST

A, <R, BEERzER, EE—/ VCC
POR E1f.

LDRV

(internal)

Sw

SW-Fault

(internal)

HS FET short during
LS FET turning on

Potential noise from
adjacent phases switching

FAULT

(internal)

4 S

false trigger

EN/FAULT#

Normal switching operation

EN/FAULT#

pulled LOW and
driver IC disabled

B 37. RMEMRERT
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MRAER

PVCC #1 VCC :Ea A%

sFEEHAN (PVCC #1 VCC 3| , EEF/IEES
BEARAFXEITERETIRMISERBER, BORE
1=/ 0.68 ~ 1 uF / 0402 ~ 0603 / X5R ~ X7R % EEE
HASFATHEANRIFEEN. FXLEEREFT PVCC M
VCC 3|BILK PGND #1 AGND BfiE. MMREEIIX
LERRNEAERTERD, EXBAERENEMER
HREETL, FRBHNBERFESEREZMIEA PVCC
#1 VCC 3|8,

PVCC #1 VCC HRHB[ESEER 45V ~55V, EHNA
BRI EA 5V,

VCC LH R-C iK%

PVCC S| MIAERMIIIZE MOSFET AIMIRIEENE
H. Z¥IFRT, PVCC AJLIEEZE VCC, i%5|HIAIR
FIRS MR AIZ B R R IR . AT R GR I KEE M
PVCC ;¥\ VCC, A[fE PVCC 1 VCC XiEAHB AR
BIEN—NER R .

WFESHEENETEER 0 ~ 10Q, SHNANSEE
}0Q.

SE:=: 87

BEHERREA— 1 BEEAFEBEESR (Csoorn). —1N0.1 ~
0.22 UF / 0402 ~ 0603 / X5R ~ X7R BB BARBEEE
BFEHFXRNA. ERNATREEE—/RRKEEH
FH, MMFEESM MOSFET BIFFXEE. & SPS BFF
XHEBIE 15V Vi BEH e B ERIES Vew 1T,
FTEEEHME. BEHEEXHAZEZE 6 Q 8 Reoor &, KA
A SW AL EEEREMER. BTSN
MOSFET =M XiHi#E, BSM Recor ERIBESFHEA
PR

TZE 7 BOOT 5|15 GND Z 8N A sSakBrHE.

EN/FAULT# (BN/EH)

BidiE EN SR ZESHBEEFH SPS FRIIRFIRS.
SIBA 250 kQ WA THRIEME, FEItE %ﬁL—Aﬁ'I\ﬁB
PR ERZE Voo, SEEZRIERIRHERS, LHTEN
A HB1ES . R EN SIBNZE, %5 SRR
2.

HIRFNSEEIAZE| P-THDN BESHEHINEM MOSFET
HIBERT, MPSFRIRIKE{ESE EN / FAULT# 5B E#
Bis. AfE, EEIEEkER.

EN ~ VCC Lkry# A FREEPRER 10 kQ. ~EF EN 5]
HiI]J:m“hﬂﬂ*FnF&EEE%%

PWM ()

PWM 5|BIRF] PWM 155188 % BN =T EIZEEFE:
r—JEE.:F REFE, =5YH PWM 3 HEER—SHEE£E
%, MRIEENEESI@ESM MOSFET. X PWM 3| EMHEIL

—MEBEEES, Hﬂff&fﬁtnb%@ BIKM MOSFET.
PWM §|ﬂ£ﬂ?§qﬂliu— "= ED (VTRI Wlndow) WH’JEE.E'L:
SHEBE T =ZAMEIRATE], MMIRIEENES E T O B = MFn
XM MOSFET. ATIRANEFIFLAHNSHEBE=5E
=, PWM 5|8 &—1MN VCC & PWM, AREE
AGND HIHEPESERR. HiTHSEALN PWM E5AS
FEPART, EBFESERE PWMSIBILEE—N=AE0ORN
HYER [ F .

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 IRFhEEHINE] 2 BB BRI AT LMW . 1% ZCD $5ME i
EBRHIR R PFM / DCM BB TRHE SE R EE R,

ZCD# 3IHIE—/kH VCC HREERIR, EItE I
FEFERINRLEREM. —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
N&LwiEs

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
IR R B S 88 .

TMON (#tH) / P-THDN

HEEEEITHE GRENBIEE) , TMON 3|HE#S
WRIREh 2E L xHB B AL IE L BRI R . i@3E 7 TMON
SIBISZAE] AGND B9 25 kQ Rrvon 1 0.1 pF Crvon, B
1£ 25°C IREHEE TIRHGE 1V, 7E 150°C UEEhE T, Bt
{ 1.5V. Crvon HIEBEEEE, BBRAEEBDE
AZ| TMON S|BIFFFXEEAE. TMON S|P LUEZRZE
PWM #5285k Rgeinhl 28, FFUAHE SPS B E .

WRAEXRMA 25kQ RTMON Bt TMON 35| & #8 1T
1.5V, BEIEEERBIE 150°C H HIEFNEH P-THDN
MW, RTLARYE Rrvon 1EIFEEZ] 150°C RO KETR
E, WEXNAK THDN BE. £% P-THDN &%, &
M BHEE R Rrvon 1B

WRA{ER TMON / P-THDN #5%, 1% TMON 2|HI45E
% GND.
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IFEFZE
38 BRIIFEMYENEN ~EE. hFTEMEERXRG:
Pin= (Vin* Iin) + (Vee* lec) W]
Psw = Vsw* lour (W]
Pout = Vout* lour (W]
PLoss mopuLe = Pin— Psw W]
PLoss totaL = Pin— Pout W]
EFFImopbute = (Psw / Pin) * 100 [96]
EFF|TOTA|_ = (POUT/ P|N) * 100 [%]
Pulse
Generator ¢
PWM
Power Vet I i
Supply 1 VIN ]
> HS GD
Power Vee/lee PVCC q VouT Electronic
Supply 2 o ’ Load
> LS Vsw / lout Vour / lout
VCC ¢ Fairchild SPS
Evaluation Board
38. IhEMHENETEE
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PCB fh[&icfa

39 F£[E 42 12{# T FDMF5821DC A3 T {0484
MEBEBFRG. BFBXKEREEFEW VIN, SW, VOUT
M GND BRHNIZRERMIE, B/NFEEBRME
PH. XBETFIMEMBE. HEASHEHER, LUIKIEE
R ERST RN R Gt B .

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

SW $ASIZ&BANRAIE. BRTIEAMN SPS HRBIMHE
RS SRR, BEMAMERMN MOSFET EUELH
22, SI4NIZEBEME, WA SPS FEEE Y EH
ESAAE TR E—MRE AR, EMEAGI&EEBRA
EEMR DB HREM SPS BH. SW TEEEESE
FHREANSHEESMERF XS A. HIEERNMMLSHES
SRS . BTRSILAIERMN MOSFET RURUAEE,

FRATREMNRAERAITEE, NMKE SPS AAX
R, FRMRIFATLUEZHRE LS.

Hyd e B SR N 1% 52 3F FDMF5821DC HE, LUR/ZAH SW
SEBIE T E NI, TRIZFEBEBSRHRATASE SPS

T

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

BEo

PVCC. VCC #l BOOT HESF/MIEBESH IRV IMRE
%£iF PVCC ~ PGND., VCC ~ AGND #1 BOOT -~
PHASE 3B, MAMRTERENEIRE. BINRE%R
ZEmE, WS PCB H4 B EME R,

HERGBNIZES— BT BOOT ~ PHASE /)ME S Ef
BZEEBANSMT. BEEOEBEHA/)D, BF$EHK Reoor

# Cgoot, MIZRAJEER I

U SPS M IT{ERERT 15V Vin H A CEEB ARSI
il MOSFET S@[EIEZF1 SW BEd AT, FaEEE—
MNBEZHEHBEMERE. EREEERITS, ATFtERERES
RIIES: Vsw IR$S, FIREFAEIRFEOIEE, Reoor AIAKNE
HRFEEITRE., MA— 1 BZHMEREBMEX SPS ik
R, WREEYNESHRREZ BHXHR. BEXXR,
Reoor BUETEEHN 05Q F 6.0 Q FIEEBBIURL Vaw
fup;:

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

PGND /BHEM5| MM IZIETZ N T FLIEEZE GND Eif
m, UBREEE. EARAEE7E PGND 1 AGND
Z B FEIRENRSREBEERFT. XIS SEMRIK
ZNEEFN MOSFET #FEiE1T.

BOOT SRS IUBE RiANEBH#H AR FIRE
MAYEHl. ~EAE BOOT 2| PGND Z IR IN{EMIESNE
[EE, XAEELSHIET BOOT ZREMERITXA, i#
MEHREHINEL.

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

7€ VIN #1 VOUT BHIXIRESMNE7L, UHEEEER
E. REMKE, \MBHaSHmBERMRES. TZ2E
SW BAXIEIREXZHETL, UGS HIE
FEBBRMEE, JENRFAMETUIES, EREN
WE— SW T =, FEE Sw BELRELTL, X
MU EBAFERSE, TILMIZENERKR, FEES
HHEBER. X#ESMTH, W Rsoors Ceoors RC
MR BRI BE A R NIZ R AT g th &I PCB #RIEXT
Rify SPS #ERS|M. RAHIT, ALUEEINEEER
ERARRE, B —MEEBIFLMEIE 1895 B KER
EEEITER.
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PCB #/&#8R ¢zt

VIN copper

Rboot Cboot| Cvcc [Cpvcc

O
|

2l I.f

PGND copper

Vout
i copper
-lew
Snubber R&C
PGND copper
[ 39. ERHHBRIRSRHrH-HRE
VIN copper
@ ®
Cin . ! Rvcc
[ ]
[ ]
[ ]
° o0 oo bl vout
ou
de o® o0 i
‘e [ N N N
[ W N N ]
[ N X N N

PGND copper

B 40. BERRIRTRRG-IRE (iR
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FDMF5821DC — SE R BIRE IITeS B EThER R (SPS) &R

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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