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.
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FDMF5833
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FDMF5833

B HRABEM (Ta=T,=25C)

s BH B/ME | BRXE Bl
Vee H R AAGND £ -0.3 6.0 v
PVee IRENEEE IAAGND A 53 -0.3 6.0 v
VENnFAULTY | I B /2R WIAGND Jg £ -0.3 6.0 \Y
Vewm PWMIESHIA LIAGND g £ -0.3 | Vgce+0.3 v
Vzcp# ZCDHERIA LIAGND g £ -0.3 6.0 v
\Ze R R AR A A= 5 | B LAAGNDAEE(UERTER) -0.3 6.0 v
BIAGND# %, AC <20 ns -3.0 6.0
VTHWN# WmEE ILAGND g £ -0.3 6.0 v
VIN ZERELTDN IPGND. AGNDJ i -0.3 30.0 v
VeHase | PHASE BIPGND. AGNDJg£ i ({UERA T ER) -0.3 300 v
LIPGNDA £, AC<20ns -7.0 35.0
Vsw T AN LAPGND. AGNDX M ((UERTER) L0.3 30.0 \
MPGNDX &4, AC<20ns -7.0 35.0
VBoot BEHR BAAGND £ ((NERTFER) -0.3 35.0 v
BUAGNDJ £, AC <20 ns 15.0 40.0
VBOOT-PHASE | BootZEPHASEH £ LAPVCC £ -0.3 6.0 \%
loav) SRR faw = 300 kHz, V= 12V, VouT =108V 50 A
(Note 3)
faw =T MHz, Viy s 12V, Voyr=1.8 V 45
IFAULT EN/FAULT# #8835 -0.1 7.0 mA
04-A EEIERE 12.4 °C/W
6J-PCB L5 Z PCBAR(TERAR EF SIRSPSHIR T) 1.8 °C/W
Ta INRIRESEE -40 +125 °C
Ty BRALER +150 °C
Tsta FiEEEEE -55 +150 °C
ESD ERER TR B IR A51%84, ANSI/ESDA/JEDEC JS-001-2012 3000 v
FTHFERER], JESD22-C101 2500

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.

(BEIEY)

gf%&ﬁﬂ%k%iﬁ%&#ﬂﬂj%ﬁ?ﬁ, FEFTRESIRIR. INRBIHEMIXLERE, GTERIEREIIEE, S SHEHRE, 2N

Al M.

3. oy EERBEETA = 25°CR B AN ML AN FE M TMIKON SemiconductorfISPSITMEIRSEIHT . ZFEEZ IR TSPSIEERE
Ty=150°C, HHETIERHFMPCBHBEELX. EARKARES, ZHEETESLETH.
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FDMF5833

WETIEEY
s & B/ME HAE BXE By
Voo PR BR e R R R 45 5.0 55 Y
PVce A% 3R 5 B8 B BB R ER I 45 5.0 5.5 Y
VIN WA BRIEBRE 4.5 (Note 4) 19.0 24.0 (Note 5) \%

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.

(BEIEN)

ST HEETIEEERETAIIRER, FRIERE

AEM.

4. IRWRAFM, ATZHM3.0V VN.
5. EVNEEMEZHETET, EMOSFETHXEESIEF, AIatESWZEGNDFMBOOTEGNDT = L KEXRBE . KT HIRSPS
AIE£IE1T, SWZGNDFIBOOTZGNDLFURFHE L RFP MBI R AT EER AT .

S

(BRERTEV|IN=12 V. Voo = PVee =5 VAT = Ty = +25°CE&HFTNER, FBRIESEIRA.

BINBRAREREVIN =12V, Voo =PVgc =5V + 10%AT, = Ta = -40~125°CEHTMER, BRIEBEBA. )

ERET. KEEEETEEERETAETESMNIBETET, A

ok AB/
BE= 52

Wi 25 14 FY

| #®s 2% Ft 08 |20 [ SXE |
BAETHE
la BSHER la=vcc+ Ipvees EN = HIGH, - - 2 mA
PWM = LOW={HIGHg;Float (JEFF & 1T 72 )
ISHDN KB Iston = lvee + IpVee, EN'= GND - - 3 uA
Vuvio RIEAHEIE Voo 7 3.5 3.8 41 v
VuvLo HysT | UVLO#&ER £ 0.4 - v
to_PoOR PORZEIRZIEAIC Voo UVLO EFEI A SRWME F - - 20 us
ENZIA
VIH_EN WANBESHET 2.0 Y
ViL_EN MANBEREFR 0.8
RpLD_EN THIeEFR 250 kQ
tPD_ENL EN{E P A5 46T IR PWM = GND,| ENZ=9{E B £ 2IGL o5 ns
- TARETE
tPD_ENH ENS B FEMER PWM = GND, ENZEHEEEFEIGL 20 us
- T AEEF
ZCD#fI
ViH zco#  [HIANBRERSEF 2.0 Y,
ViL_zeb# MANBEREF 0.8
lpLu zcos | BRI 10 uA
tep zigLL | ZCD# IREBFARHIEIR PWM = GND, ZCD# ZH{REFEIGL 10 ns
- 25 AR HL P (R fRIL < 0)
tpp zHGLH | ZCD# MEFALHMIIEIR PWM = GND, ZCD# %378 FEIGL 10 ns
TAEETF

www.onsemi.cn
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B S4FM (continued)

(BAREREVIN=12 V. Voo = PVee =5 VAT, = Ty = +25°CEHF TS

FDMF5833

SH, BRAERARA.

B/NBEKERAEVIN=12V, Voc=PVec =5V + 10%HAT, = Tp = -40~125°CE&HTMEH, BRIESHEIRA. )
| #=s | B Et EXS SRS
PWMRIA
Rup pwm Wativi::l ] #MAE: To=Ty=25°CH 10 ke
— Vo =PVec=5V;
RpN PwWM THRIFPE R/ME/HRKE: 10 kQ
— — Ta=Ty=-40°CE125°CH
VIH_PWM PWMEHEFEHEE Voc =PVec =5V £10% 3.8 \%
VTRI_Window =R/EO 1.2 3.1
ViLpww | PWMIEFREEE 0.8
tD_HOLD-OFF | = 7Sk HfAa] 920 130 ns
VHiz_pwM =EHFREE 2.1 2.5 2.9 \%
RIRAIZSER 5
tmiN_PWM_ON | PWMERAR AT#2 S i@ R E] SW5 &5 MGNDYIHREIV |\ FT EH & /\PWM 30 ns
B8 S ko
8 & /\GLS H R 5]
tvin_aL HiGH | 3EHI&R/NGLSEBFE SRR FVeootisw B 100 ns
PWM LOW < 100.nsE¥, & /NGLSE FATE]
PWM{EHIIER SFEXEFE(ViNy = 12 V. Voe = PVee =5V, fsw = 1MH2z, lgyt =20A. Tx = 25°C)
tPD PHGLL PWME B AL TR PWMQ%EEESFEUGLQ%ﬁeEESF; 15 ns
- Vifi_pwmEI90% GL
tpp pLHL | PWMIEER EAE4HIIEIR PWM35 1% B8 £ 2 GH\(Note 6)ZAIREE; 30 ns
B V|L_pw|\/|¥|]90% GH
tpp PHGHH | PWME B EAEMITE IR PWMZASHE T EIGHE AR, 10 ns
N (ZCD#HRFHEHF) Vi pwmEl10% GH,. (ZCD#= LOW,
=0, ERBEI/EENHDCM)
to DEADON | LSKEEIHS S ik X AifiE] GL ZFRIKEE3 GH T HSHFE, 10 ns
10% GLZJ10% GH, PWMMIKEF
SiERSEF—5WE 29
tD_DEADOFF HS % 7% LS S1@ 3F X B8] GHZE A{REBEFEIGLET ASHE T, 5 ns
10% GHZI10% GL, PWMMSHF
TEEREF—2 L E 29
tR GH 20 | 20AJOUT FHIGH LFHEdHja] 10% GHZI90% GH, loyt = 20 A 9 ns
tF GH_20a. 20 A IOUT T #GHTR&EE) 90% GHE 10% GH, loyut = 20A 9 ns
tR ol 20n |20 AIOUT FHIGL LFHAIA 10% GLEI 90% GL, oyt =20 A 9 ns
tF GL_20A 20 A IOUT FHIGL T 4Rt E] 90% GLZ| 10% GL, loyt=20A 6 ns
tPD TSGHH R =EMER PWM (M\=7) TAHSHEFEIGH 45 ns
- THEETF, ViH_pwvEl10% GH
tPD TSGLH R =AMWER PWM (M=% TAKETEIGL 45 ns
- THEETF, ViL pwwE10% GL
& MIEENEE(HDRV. Vee = PVec=5V)
Rsource cH | MI4EEPE, iR JEEER = 100 mA 0.68
Rsink gH | MitHeafE, & T = 100 mA 0.9
tr GH GH_EFA8] 10% GHZI90% GH, C_oap=1.3nF 4 ns
tF_GH GHT[&RT(8] 90% GHZI10% GH, CLoap =1.3nF 3 ns

www.onsemi.cn
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B S4FM (continued)
(BREREVIN=12 V. Voo = PVee =5 VAT = Ty = +25°CE&HFTNER, FRIESEIA.

BRINERREREVIN=12V. Voo =PVgc =5V + 10%HT, = T = -40~125°CE&ETNEH, BRIESHIRA. )

FDMF5833

| #s | &t EXAEEEIEETE
BBMEMEHECCMIETERT, NEELDRV2, Vee = PVgc =5 V)

Rsource_cL | #itHEEPE, IR JRERSR = 100 mA 0.82 Q
ISOURCE_GL i R (B R GL=25V 2 A
Rsink GL | #ItHERfE, & SEER = 100 mA 0.86 Q

ISINK_GL IS A SR GL=25V 2 A
{RMIEZHES(CCM1E{T#ER T, LDRVISLDRV23#1T, Veec=PVec=5V)

Rsource_aL | ¥IHEEME, IR JBERAR = 100 mA 0.47 Q
ISOURCE_GL RIS ERR GL=25V 4 A
RsINK_GL WMiiEapE, E SEHHE = 100 mA 0.29 Q

ISINK_GL WIS EERR GL=25V 7 A
tR GL GL EFRTg) 10% GLZJ90% GL, C_oap = %0 nF 9 ns
tF aL GLTPER/E] 90% GLE|10% GL, CpLoap'= 7.0nF 6 ns

MEHIRIR(125°C)
TacT THWN 125 | BURIRE T, = TART7ERRBRE ICLL S 125 °C
TrRsT THWN_125 | EEIRE T,= TARTEIRE=RIC EM1S 110 °C
Reip THWN | THIEFR IPLD_THWN = 1 mA 100 Q
LB (150°C)
TacT THON | BUEIRE Ty = TARER#)=|[IC_ LB 150 °C
ReLp_en-THDN | TRRIEEFE IpLD-EN-THON="T MA 50 Q
RN IS (SW HEHERR)
Vsw_MON SWilkiz s £ R E 1.3 \%
tp FauLT | FEEREEIR EEEN/FAULT# 20 ns
- EEhiZEBT
BHE R
Vg IEEERE Ig=10 mA 0.4 \%
VR HEFHEE lr=1mA 30 %

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.

(BFIEN)
BrIEZHULEA,

“ESHHET RAEDIIHMZAIINKEG THEREESE. MREFRFRMGTEIT, mRltERRS "B =g

T RES B —E.

6. GH=th=, SMIMOSFETHIRSRMMARSIHE.

www.onsemi.cn
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Module Output Current, | oy [A]

-
jury

N W A 00O N 0 © O

Module Power Loss, PL yop [W]

o =

FDMF5833

BRI BR4FAE
(MR & ViN=12V. Voo=PVoc=5V. Vout=1.8V. Loyt=250 nH, Ta = 25°CE A BE AR FAEN, BIESHIHA. )

55

\‘ \ 50

_ 3( \ *
Fsw = sloo kHz \
A\

40
Fsw =300 kHz —|
\ 35 ANIAN
- sw = 1000 kHz Aﬁ

20 \
\
\
\

s

LSW = 1000 kHz

-~
-

25
15

10

—
Module Output Current, | oy [A]

e

VN = 12|V, PVce &I cc=5V, I\/OUT = 1.8|V VN = 19IV, PVce &|VCC =5V, IVOUT = 1.8IV

0 25 50 75 100 125 150 0 25 50 75 100 125 150
PCB Temperature, Tpcg [°C] PCB Temperature, Tpcg [°C]
B 4. 12 V\WHRETERX 5. 19 VT RETEX
T T T T T T T T T " T T T T T
@»12Vin, 300 kHz PVoc & Vec =5V, Vour=1.8 \./ 3 @»19Vin, 300 kHz PVgc & Vo =5V, Voyr=1.8V
@»12Vin, 500 kHz 7 @=19Vin, 500 kHz
12Vin, 800 kHz | / E 9 19Vin, 800 kHz / /7;/
- @=»12Vin, 1000 kHz , o 8 [®==19Vin, 1000 kHz ,
v/, £ /
P R v

@
o
- 5
]
2. 4
o
o 3
=
B 2

% =

1
0
0 5 10 15,20 . 25, 30 35 _40._45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
Module Output Current, oy [A] Module Output Current, | oyr [A]
6. 12 V\BIHInFESHL BRZERXHR 7. 19 V\FIThFES Rt BER B X F

www.onsemi.ch
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FDMF5833

BRI BR4FAE
(MR & ViN=12V. Voo=PVoc=5V. Vout=1.8V. Loyt=250 nH, Ta = 25°CE A BE AR FAEN, BIESHIHA. )

1.4
I I I I I | T I
ViN=12V,PVec & Vec =5V, VoyTr =18V, loyT=30A
1.3 /
1]
1]
8 v
5 1.2 s
g /|
o
p /
]
= 1.1
3 4
<]
=
g 1.0
g 1/
5 0.9
4
0.8
200 300 400 500 600 700 800 900 1000 1100
Module Switching Frequency, Fgy [kHz]
8. WESFXMEZEHXF
1.12 T T T
ViN=12V, Voyt = 1.8V, Fsw = 500 kHz, loyTt =30 A
1.10
21.08 \
o
a
o 1.06
H
o
o 1.04
(]
E
21.02
=
g 1.00
N
£ 0.98
£
S \
Z0.96
0.94
4.0 4.5 5.0 55 6.0
Driver Supply Voltage, PVce & Ve [V]
E 10. RS RI=[ERBEZERHXFR
1.002 . . :
ViN =12 V,PVge & Vyce =5V, Fsw = 500 kHz,
1.000 Vout = 1.8V, lout =30 A —

0.998

0.996

0.994

0.992

0.990

Normalized Module Power Loss

0.988

0.986

NG

\\
200 250 300 350 400 450 500

Output Inductor, Loyt [NH]

B 12. hESMERRZERXR

Normalized Module Power Loss

Normalized Module-Power Loss:

Driver Supply Current, | pycc + lvee [Al

1.20

1.15

1.10

1.00

0.95

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

www.onsemi.cn
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| | | | | |
PVce & Vvee =5V, Vqur = 1.8V, Fsw = 500 kHz, loyt =30 A

\ /

\ /
\

/

4 6 8 10 12 14 16 18 20
Module Input Voltage, V\ [V]

9. NRSHMABREZBRXER

| T T T T
Vin = 12V, PV & Vyog = 5V, Faw = 500 kHz, loyT = 30 A

P
P
)
v

5 1.0 1.5 2.0 25 3.0 3.5
Module Output Voltage, Voyr [V]

1. IESHEBEEZENXR

T T T T T T T
ViN =12 V,PVoc & Ve =5 V, Vour = 1.8 V. lout = 0 A |

//

4

P

4

200 300 400 500 600 700 800 900

Module Switching Frequency, Fsy, [kHz]

13. WRENEREIRERS XM EEXF

1000 1100
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Driver Supply Voltage, V¢c [V] Driver Supply Current, | pycc + lyce [Al

PWM Threshold Voltage, Vpyy [V]

0.026

0.024

0.022

o
o
o

0.018

0.016

FDMF5833

BLAY M R HFAE
(MM Vin=12V. Voc=PVec =5V, Vour=1.8 V. Loyt = 250 nH, Tp = 25°CE BRI FIAAN, BRIESHIHAE. )

I I I
Vin =12V, Vout = 1.8V, Fgw = 500 kHz, loyt = 0 A/

//

rd

P

”

pd

d

4.0 4.5 5.0 55
Driver Supply Voltage, PV¢c & Vycc [V]

6.0

14, WRE)F[ERERSENFRIFEEZ B XFR

by
o

w
©

w
©

w
9

w
o

w
4]

«w
IS

w
w

»
IS)

@
]

@
S)

n
o

n
)

-
(]

—_
o

o
o

[
UVLOyr

—

|
— {/ UVLOpy

55 0 25 55 100 125
Driver IC Junction Temperature, T ;[°C]

& 16. UVLOF{ESRER XA

vy I
Veo =8V Vin_pwm
VrRi_Hi
Vhiz_pwm
VTRLLO

—

ViL_pwm

1

565 0 25 55 100 125

Driver IC Junction Temperature, T, [°C]

& 18. PWMRESEBEERNXAR

Normalized Driver Supply Current

ZCD# Threshold Voltage, Vzcps [V]

PWM Threshold Voltage, Veyy [V]

1.06 LT o T T .0
ViN=12V,PVgc & Vycc =5V, Vour=1.8V
1.04
1.02
1.00 Fsw = 1000 kHz /
0.98
0.96
Fsw = 300 kHz
0.94 /
0.92 F‘
0.90
0 5 10 15 20 25 30 35 40 45 50 55
Module Output Current, 1oyt [A]
15. ARz 35 FiR FRIR 5 Mt B < [ D Sk &R
4.0
Ta=250 ViH_pwm
e ]
V1riHi
3.0
2.5 — ™ Vhzrewn ]|
2.0
1.5
V1Ri_Lo
1.0
ViL_pwm
0.5
4.50 4.75 5.00 5.25 5.50
Driver Supply Voltage, V¢ [V]
17. PWMRMESERISZHIFBEENXHR
1.8
Ta=25L
17 VIH_ZCD# ]
1.6 B —
1.5
1.4
1.3
1.2 ViL_zco# 7]
1.1
1.0
4.50 4.75 5.00 5.25 5.50

www.onsemi.cn
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Driver Supply Voltage, Vcc [V]

B 19. ZCO#RESEFERBERXF
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FDMF5833

BLAY M R HFAE
(MiR&EEE: Vin=12 V. Vec=PVec =5V, Vout=1.8V. Loyt =250 nH, Tp = 25°CE A BEAIRAEN, BIEBHIRA. )

2 0.22 T
o Vec =5V Vee =5V
S .8 \ § 0.2
= =
g, N 3 TN\
> = = 0.18
g 16 \ g
% N 3 0.16
z 1.5 \ v a \
2 4 \{cw i Z \
= S
@ & 0.14 ~
£13 % —
i o
E 1.2 N 512
3 1.1 VIL_ZCD& -
1 0.1
55 0 25 55 100 125 65 0 25 55 100 125
Driver IC Junction Temperature, T ; [°C] Driver IG Junction Temperature, T, [°C]
20. ZCD#HESRERIXR 21._ZCD# LH RS RERX R
2.2 2.0
- Vee=5V
Ta=258 1.9
2.0 Vinen 7 1.8 N
: N
s A N
18 g ey
> > \
) g 1.6 )~
g6 £\ \‘
g ’ >° \ VIH_EN
3 B ~
£ 1.4 <
g Vi e 813 \
E 1o (——— y E \2 *\
w w 1.1 \ V\LﬁEN _
1.0 1.0
4.50 4.75 5.00 5.25 5.50 55 0 25 55 100 125
Driver Supply Voltage, V¢c [V] Driver IC Junction Temperature, T [°C]
B 22. ENMRESEzIHRFREERNXR 23. ENHIESRERNXE
0.43 ; 500 T
Voo =5V Ir=10mA
50.42 E
= w
s > 450
2 0.41 )
= ﬂ =
8 - S \
3 o4 N B 400
o
c g \
H e 8
2 0.39 ]
E H 350
a a
4 =
w 0.38 8
[
0.37 300
55 0 25 55 100 125 65 0 25 55 100 125
Driver IC Junction Temperature, T ; [°C] Driver IC Junction Temperature, T, [°C]
24. ENTHERSEEHXE 25. BE_MEEEBRESEENXR

www.onsemi.cn
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BLAY M R HFAE
(MiR&EEE: Vin=12 V. Vec=PVec =5V, Vout=1.8V. Loyt =250 nH, Tp = 25°CE A BEAIRAEN, BIEBHIRA. )

T T T T T
\ PVoc & Vec =5V, PWM =0V, ZCD#=0V,EN =0V

\

0.5 \

™~

55 0 25 55 100
Driver IC Junction Temperature, T [°C]

26. PEEF[XETRRS BREHXR

Driver Shut-Down Current, | gypy [uA]

125

1.25

T T T T
PVec & Ve =5V, ZCD# =5V, EN =5V PWM < 0V

Aé PWM = Float
1.1 J |
/

Driver Quiescent Current, | g [mA]

1.05 / PWM =5V
; _/
P
0.95 /
0.9
55 0 25 55 100 125

Driver ICJunction Temperature, T ;[°C]

E27. RESFESRRSEENXR

ThaE it AR

SPS FDMF5833 & — /MK 45 INTMOSFET#i B, i
X6} [R] 20 B i e B4R N AT 0 . 7R B — AN PWIMB
MNE 5 R IEH IR = AR MMOSFET . 1484 Hed®
IRE) ik 1.5 MHz 42

L+HEEH(POR)

PWM#i N\ 2% M 1% 6, & POREFE:, M Milfd* LDRV AH
HDRVTEUVLO > ~3.8 V (duf} IBI{E ) Z B 7 5l IR TG
IR A (LDRV = HDRV = 0)endr B A AR s AL HETE
2 FHIE H OB EUE s Y, AR #$IC EN_ PWM
155 SRS Tl =y TR0 TRV i) 2 i HE € HL o))
a8 b A T (< B K20-us)s IR Bl 24k ZKPWM

55 PR (B 2 s BRI, | 92 il 284 F PR A 5
SEHIPWMAE 507 T IK5) 8% — &% TYLLA).

1B JA B/ b A R T T — Y54
® Voo ETHESY, RJGENZS KT
° EN%IHXHZ}BXHEQVCCgIHﬂ
® {E5V VeolAFIUVLO L FHR{E 2 7, EN#E &4

il e o

POR 5 £ B AR ®VCC, #UVLO > LT+ 1E,
HEN = HIGH.

X E$E (UVLO)

UVLOR1EVee BT, TIAFEPVecEViN T .
MENYE N E H-SF HVCC EFHE I UVLO & E H~F
(3.8 V), Z#AMFTE i K20 us PORIEIR J5 F 4R T Kz
1T ZAEBEM B2 M RN R mE. fae, JEA
CHES L4 il LLg T . AL A VCCHIH: PVCCHI
VCC. MK IXEh % % HPVCCRE M/ . it
—AMKIER-CIE I B PVCCIEREVCC., X3t —
ANFEVR G 5 VA IR 2 TC IR L%

Driver. State *

Enable

Disable

|-
|

VCC [V]

3.4 3.8
* EN pin keeps HIGH
& 28. VCCEMIXIESIE

EN/ FAULT# (B B /8FEFRiR)

it 1 FF EN/FAULT# 5] Jfl #3225 A% HL P (EN < Vi, gN)
AT ZE IR 8%, IX I AN PWME AR ZS i) # 2 fif 43
GLMIGH{K P« B EN/FAULT# 5] I 22 5 Fa P
(EN > Vi gn) Wi HIEKEN 8% . 25, BREhESICAA
INTF3uARI LW . EH A AIKshes 5, FEKK
20 sk = BN A

EN/FAULT#5| N i bR R RS, w8 —4
250 kKQIIN S N BH . 7R EPWMEE T 8% & 12 4
=15 5 BUNEN/FAULT# 5| ] VCCHI~10 kQAMH 47
HLBH K 5 ) IR B 88 18 1T -

%= 1. UVLOMBEHAIZ1E

uvLO EN EEhEERA
0 X #/H (GH & GL =0)
1 0 #/H (GH&GL=0)
1 1 BR (BIE2)
1 TFH #MH (GH & GL =0)

www.onsemi.cn
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EN/FAULT#5| A AN ThRE: 3 /25 FH 9K 3048 A
BEbrid. PR bRiA fi%ﬂjfﬁ%ﬁﬁ%ﬁ Mo MIKBhE(EIE
AT BT DU 2 SRR 0, & 2> R IEEN/FAULT#5] i E
E@ﬂ%a‘%ﬁﬁ%lﬂiﬂ%mﬁ#ﬁﬁ&ﬁﬁ% HBRR L
o ILMMMOSFET 338 #A[a], = {lIMOSFETH % il 5

HVIN~SWAT % :

o [RUKAN AT N150°CH B KT

UK A I B — ARG B AT S, &
FIPOR A1 K BT A sh YR B 8% 12 4T

=5PWMEIA
FDMF5833 % & 17 =45 V PWM it N\ i 4 3K 24 %
=AM B[Rl B A B m AR S, L=
ARWIE . MPWMHEIAG SN B =84
1A AR 8] 2 28 R PRFF I 8] (tp_HoLp-orp) > GL

#EVCCL

FIGHHE MG AR o ZAFME FO VM 3K 2 [ B 2 i
= AN MIMOSFET, M S HFiE iy A 45 1 B
PHEZ MR RS B —ANH WIhEE.

% 2. EN/PWM/=75/ZCD#ZBiEIRTS

EN PWM | zcp# GH GL

0 X X 0 0

1 3% X 0 0

1 0 0 0 1(IL>0),0(IL<0)
1 1 0 1 0

1 0 1 0 1

1 1 1 1 0

ViHpw - /£ -

1
GH-PHASE !
(intenal) !

BOOT-GND

SW

trp PHGLL /o DEADON tRISE GH

trall aL

tpp_PHGLL = PWMHI to GL LO, Vi pwin to 90% GL
traLL GI_=90% GL to 10% GL

e

[
tPDLPLGHL A) DEADOFF XRISEiGL

v tra e .

teo plain '

tD_DE_ADON = LS Off to HS On Dead Time, 10% GL to VgooT-_gnD < PVce - VE poor - 1V or BOOT-GND dip start point
trise_gH = 10% GH t0 90% GH, Veoot-aND < PVcce - VE peoot - 1V or BOOT-GND dip start point to GL bounce start point

tPD_PLGHL = PWM LO to GH LO, V| pwm to 90% GH or BOOT-GND decrease start point, tpp  PLGLH — 'D_DEADOFF — tFALL_GH
t,:ALL GH = 90% GH to 10% GH, BOOT-GND decrease start point to 90% Vg or GL dip start point
to_peaporr = HS Off to LS On Dead Time, 90% Vs or GL dip start point to 10% GL

tRISE_GL = 10% GL to 90% GL
tpp_pLGLH = PWM LO to GL HI, V)__pwwm to 10% GL

29. PWMBLEE
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@ \ @

Vin_pwm (11) Vin_pwm
Vrri_mi Virin (9)
Virio (10) Vg Lo
Vi_pum Vicewn  (12)
PWM 3-State 3-State

Window! Window!

(8) 8)

GH-PHASE
GL

& 30. PWMIR{EEX

FE

7. The timing diagram in Figure 30 assumes very slow ramp on PWM.

8. Slow ramp of PWM implies the PWM signal remains within the 3-state window for a time >>> tp HoLD-OFF

9. V1R| HI = PWM trip level to enter 3-state on PWM falling edge.
10.V1R( Lo = PWM trip level to enter 3-state on PWM rising edge.

11. Vi pwm = PWM trip level to exit 3-state on PWM rising edge and enter the:PWM HIGH logic state.
12.V) pwm = PWM trip level to exit 3-state on PWM falling edge and enter the PWM'LOW-logic'state.

LRI

SPS FDMF5833 i Z U/ N4 N5 5, I K
FFKIEIT: Vine Veo/PVees PWMAIENGIPWM AR
Ve B N AITPWM (118 FE A N Z A Veocs: SCRFHE
e e N () S  NTTO SEEN () 5 S T R (B e VA |
it
o WEANE ST

o ViNTE: $312 Vpe

¢ Veo/PVoeTil: WMSV

o EN@E P HL75 VDC

¢ PWMfE 4 SVE AP0V HEAT

VING| {4 € 2 R4 2 i IR B
PVCCAHIVCCH ISR 7E — iy [ it A B 50 A1 32 45
HLIR PR ORI R G VCCH LR . 5%, PVCCH]
AT DIBEIES E B RS VCCHHL, I HVCCH| it
ALFPVCCH| JIATVCCH| 22 18] (A €3 HEL BH EHPVCCH|
FRIAEE o 3 L B BE S 98> NPV BV o TT I I
AR

EN 5| ] DLi@ i — AN &8 b 47 s B0 5 £ VecH
B, FH—HVecH B T@, %5 BN AR & T
o, ENS|HA DL g EPWMEEHI2E, HTH
EHI&.

= s zh 2

5 1) 3% 2 28 (HDRV) % 7 H Sk 9k 2l — N7 B NVE 18
MOSFET (Q1). =i {llBX 3% 1 B B E 25 H R
PRIC R, 1% L A P R AR RN AR 28
%?'%%(CBOOT)O JashiE, SW s RFFEPGND, 1t

PFCpoordB it N BN % —H/E MPVCCHEH ., HPWM
NN BN I , -ADRVIT 46 4] 5 IMOSFET ) Hi
WO SRGHS] Y 7R . EZ R A, AT M
Cpoot % R, IF L 2 Q1M K . MQ1 Tl i,
SWA Z VsV EfEBOOT | A EViN + VeooTs MM
FNQURBLTE /I Vst i N T 5e F R, #id
FHDRV $7 £SW X WrQl. H{SWE: £PGNDHS,
CpoorE Hr 78 HLEPVCC. HDRVi ! 5PWM%i A [
o IR PSP 2E ] B PWMAE 54575 = A 8 H I
I‘Eﬂ;ﬁﬁz%ﬁﬁﬁﬁ [ty HoLD-oFF » AR CREF 2
fRHL o

EMITEZN B

AN 5K 2 #8 (LDRV) B 1F FH T 0k 3 LA A R e . i
Rps(ony~ Ni&IEMOSFET (Q2) Il Jii#k . LDRVIIP
BB B AE N HERE TPVCCHAGNDZ /] . 24 3 K
LI, DRZN B H 5 PWME A 8] A S 180°.
2% IR 241 (EN = 0 V), LDRVIREHK AL .
FELEB R 2 (CCM2) E&1T

SPS FMDF5833 1% MMl Bk 5y # ¥ v (1) — A~ 3= BLRF 4 42
A 108 E 600 2] 47, R AT IS ) AU 00 A AR X 2 %
Iy, FRNCCM2IzAT . XMW ZCD L #3155 52
BRI o F Lo A5 4 ek OIX 2 5% 5 1 3 2 R DAL O A A )
MOSFETfig FF ¢ 5 J8% H 78 i R #l Vs W N 170 1%
Vs WAE N 72 & K & 6 3 S MR T2 A #r
R 11 1R . FH HR A B — A 1)

SPS FDMF5833 [ MOSFETAH % X 51 #% ££ = F 5 =,
A R8T, W AR
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B EBERERAIELLE R (CCMI)
FERXARLCT, BB R L I A g, T
HOREEHIFRY . = MMOSFETE T A% T H B i
AU AR — M8 3l , JF HSWRZN AR T
Ve, XEMRAE T 5 Gl A5G = IMOSFET .

FEFELLE R T(DCM)

HE AR INEY, mMMOSFETE Z i s it i
T, AR LT, SRE EERAN TS
M E . 4 EMIMOSFET/EDCMAR RIZ 1T T il
i, SWT AT ] e AR T3l R I VRS T VN T
VeZ A FAEE B E . X2 B A E K MMOSFET 3% #
S, SWT L2 b HL K FE T AR

ANESWAT SR WA, BRANAFICH (1) P .
ZAe 5@ = IMOSFEMT . 7EIX Fh B, &l
MOSFETX I 1E Lt »

EZE A, LDRVIAILDRV2 I B4E 1T HARM
MBI BX Bl B R AT i L DL AR R IS AT .

B & 13 i B R 4L AR 72 (CCM2)

A E T FD R s T, K REE M
AP, AREEREELT ARSI ER
K)o EXFHAT, UILMMOSFET KW, HiEH
A A R (BRI I MOSFET) (24 15 IMOSFET 5 3 i
WAIRE N ). EXME 2 T8, A IIMOSFETH
A ) 2 B 3 s (BT i@ AT A2 [R5 T R AR 20 RISl
MOSFETHE AT 5

iz AN, R “®55 1 LDRV2 &M
MOSFET Tl f5C W . H 172 75 347 IR 96 DLk > e
EVpsh f1i, IRZE (K IMMOSFET ) TF2% 3 5 o

CCM1/DCM/CCM21& =, T I ZE X fit 8]

UK B IC Y 11 15 B MO SFET AL X 1) [8) 2 J& i 25
BN FE(E S SIE)ER s N T iR
BeRl, WAZRAE CEMI MIDCMAR I 15 47 B 1 AR 2%
50 I R 45 A8 2 1R IR R GE L. B R S CCMY
DCMAS A 8 T 84T T HEMOSFETHF, ~ CCM245 5
2 I WAL DR SRR o AAZIE R B AR (AL A )i
1T
CCM1/DCM1EZLF, 1EHIMOSFET k87250
MOSFET S48 7 [XAT/E]

N T BB R MMOSFET 2% 7 21| = fiMOSFET & il
FERE R R RIS, R HIE N R I %
GL5| HIH K. HMPWM/E 52 Ny mE PR, GLAE—A
HAIEIR (tpp_prcL) JE 2 NIRHLF . — BLGLG| I
BT ~1-2V, GHIE N HIEMIELEt ppapon/#
VYR O

LGS, ZCD# EFHR 55 WUEPWM LT
JLH=MF, X2 SEHMGHAIGLA &. JPWMIE
il #s R IEASE . i 0 B 25 I PWM A ZCD#(E 5
W, AR HBUX RS L. N T B IX RIS, NN T
Ih—A B E AL IR (tep_ont), B ERTEASIIMOSFET
J W7 B = MMOSFET $3 2 8] Mg A7 E B/ NEIR .

CCM2#EzCT, 1EMMOSFET 26555 MOSFET S8
FEIXATIE]

WCCM2AE B AT HTTATIR, 7RI B CCM2 5 =X
BF, AR X Bl 45 98 B T DL B . COM2AE 14 B8 9% ik
ZZ AR MMOSFET [{) 7 #8180 H ol B2, A 1 8 A )
MOSFETE T ¢ (F71 HL J8% HL Yt ) 3 1] e K e e i 2> U
BIF R R N T B RAS S T, KA
(1) B 3 75 B9 (3G ) [ MM OSFET ¢ Wt 21 =5 ]
MOSFET 338 2 [8] (I FE X B 18] o SEBL— AN 24 K 1 [
SESEIXIN ] (tpp_oN2)s A PR 7ECCM2A5 23 17 1 1]
PMEEX B TE.

CCM1/DCMIEZCT, S HMOSFET BT/
MOSFET S48 [X#7/5]

AT 1= IMOSEET 2% Wr 2MI MIMOSFET 3 i i
i AR RS R T S BRI (], 75 EAE SPSH L R B
AR S E, —ASTE S HOBE X I IA) 7. [ 52 4B X )
B WSS N HSAS S, I HON A SWE AR 2 e 54
FEJT#itp, DEADOFE (25DS, _tp DEADOFF = tFD_OFF1)JA

IR K RO E ST IR B GLAA -

BHESRA

OB R SARGU, FDMFS833 [ #ft # 3X 21
WEPATPWMII A TR S . WWERPWMEIA th =& N
& LA SHEACIMOSFET . W S PWMEI A H =74
AR N, ) 538 S MIMOSFET . 40 K 1 3147
7o
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Loy ViH_pwm Vir ™ YVra
[ Ay} =
| IH_PWH VIRI_HI 3-State \ V1Ri_HI
1 V1R L Window V1R Lo
PWM ! Vi_pwm -X-- Vi pi\ Y
1
| ) w , / —Y--00%
! 10%
GHto SW | ol ol et ]
! v ! v
il ! 1
S -90% | 90%---\ \ /
] [\ \ ]
GL ! P ‘.‘10/ -4--10% | --Y-10% ~4--10%
] i h 1l
I Wl ol ! - - i e —
| teo_pHaLL ' teo_pLaHL | tpo_pHaLL tpo_THGHH teo_TLGLH
o Slle o e — ! — — l—
| (i b
: to_peapon to_peapoFF to_peaponz to_HoLp-oFF to_HoLo-oFF
QEAD T
i a
I .
I i
1 1 1
1 1 1
! o
SW | -
1 " ’
| = —> >
'
1
| ! !
| Less than Less than
| to_HoLp-oFF to_HoLp-oFF
Inductor - -
Current TN L
Stater g jgH! | B-Stee g gH
O‘LD_OFF off 10}.D_OFF off
Nindoy Nindo

NOTES:

tpp_xxx = propagation delay from external signal (PWM, ZCD#, etc.) toIC generated signal. Example : tpp, prgLL ~ PWM going HIGH to

low-side MOSFET Vggs (GL) going LOW
tp_xxx = delay from IC generated signal to IC generated signal«Example: tp pgapon~
MOSFET Vgs HIGH

PWM

tpD PHGLL = PWM rise to LS Vg fall, VIH pwmi090% LS Vag

trp pLGHL = PWM fall to HS Vg fall, VL pwm 10 90% HS Vgs

tpD PHGHH = PWM rise to HS Vg rise, \7—|H pwm to 10% HS Vgg(ZCD# held LOW)

ZCDt#
tpp zLgLL = ZCD# fall to LS Vgg fall, V. zcp# to 90% LS Vs
tpD ZHGLH = ZCD# rise to LS Vggirise, Vig | zcow 1o 10% LS Ves

Exiting 3-State
tpp TsgHH = PWM 3-State to HIGH to HS Vgg rise; Vin_pwm t0,10% HS Vgs

tpp -  TSGLH = PWM 3-State to LOW. to\LSVgg rise; V||_ pwm 10 10% LS Vgs
Dead Times

tpb pEaDON = LS Vs fallto HS Vgg rise, LLS-Camp trip value to 10% HS Vgg
tD DEADOFF = SW fallte’LS Vgg rise, SW-Comp trip value to 10% LS Vgs

& 31.

www.onsemi.cn
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UE{EHIBOOT-SWEERE =5

SPSELHH T Z VR FhH, T E iz A =0
W R A — AN S OB TA] o 350K 4 2 R R T £ il
28 BB W, HEEMRIEPVecMVouri & H
PUARST . AR AIBOOT-SW Hi, [ 7] A 5 i e 1 5 6t
% UL &% BT HDRVF B HL B AL S aE B 34 n, 52 M
BOOT-SWHIHUwE . ZHEFERFIBOOT-SW HL 2575 HL
JE 3B AT g SR AN ) 8, BIZE S W 1) D BHS
MOSFETHIME () HLE . AR IBOOT-SW HL [k 2 5 3%
IEH 55 MTHS MR IR S, KBk, 2285 °KHS Rpson 14
TIATTEEE AT RS, X2 A A SR BOOT-SWIsk 15
KA, HS MOSFETH] it A~ 2> S8 .

N T RRYEXA ), U = ARG, SPSHE
ERALMBOOT-SWHL . 4 LUK I BOOT-SW
H R Y = 2RI, AN PWMAR N\ ] #4x di H —
AN100 nsf) B GL B 8] o IX AR BEAf R F 28 LA
PO T T E — A2 A1) TAE T B M
RSN P EEI . R A E R H = AR

2Ro

ViH_PwyT
PWM
GH to ’
PHASE
GL \ / \
A—
GL/GH
ff
LOW o 100 ns
BOOT-SW

/—\GL pulse

Low BOOT<SW voltage detected

32. KMEIBIREBOOT-SWH EHHPWM
N=THhEHETF

detect

PWM LOW.
<\100-ns

7

4
r—p
PWM "/
GH to—\
PHASE
GL [\
el
X

ViL_pwm

GL/GH
off 100 ns

/_\GL pulse

Low BOOT-SW voltage detected

B 34. #®NFBEABOOT-SWHE [EH EPWM
ME=FTAEEFAIATELSTF100 ns

LOW
BOOT-SW
detect

o % B UBHMK FIBOOT-SW H [T B H = AR
I Hy% 4 % HHPWM = HIGHI#E 4, SPS&%i i
—/M100 nsfIGLAKH I HA4TPWM = HIGHTE 4
(Z W&32).

o R Z B USRI BOOT-SW H [T 3B H = 2R
I HLAZ 628 & HPWM = LOWHS 2 115 18] 9100 nsEk,
FK, SPSHUATPWMHIAMIIES . R
PWM = LOW[HJH [8]/>F100 ns, GL##F 58
100 ns, RJGHATPWME A IHE4(Z L K33 A
34,

o R I FMLBOOT-SWHL TR, 7EiB H =2
i, SPSHATPWMIE 4 (Z WL FEI35).

FEIR H =R GLECEE I 46 by, SPSETE 45 B 1
3 S A8 X B T o 50 82 A6 X ) A e
AN KRR PN (2)IE S O TT 25 F ], AT 28 F A 2
SRR IR I A) 78 HL BN I P B 2 )
[ 1] 5 P A DX N (g ] AN 17 S 0 A AR BE 2L

i PWM LOW
. >100ns

.

PWM IL_PWM

[ ——
-
GH to
PHASE
Gt /
GL/GH | * >
off > 100 ns

/_\GL pulse

Low BOOT-SW voltage detected

33. #NF|BIEABOOT-SWH EH BPWM
MNE=SZ A E FREE#E100 ns

LOW
BOOT-SW
detect

ViH_pwM
PWM _/ V|LLPWM"['
GH to ’ \
PHASE
GL \ ’
GL/GH GL/GH
ff ff
Low g g
BOOT-SW

detect

Low BOOT-SW voltage NOT detected

35. KMEVEIEHIBOOT-SWEHLEH EPWM
W=AT R R P i
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B ERN(ZCD)EIT

ZCDF Hl B H AL £ F 1 e W JEk e YL AT ) e 1) 3 HL
AT IS S G MOSFET [ FL B« A % b A 28 4
LS MOSFET ‘7 i H [d] 15 % (K fMOSFET ISW &
PGNDHL & o 248000 FL & IR AR 1 A B SOR IE B, B
a e AR H B ORI B . i RS WA
WAIRAE B 72 590.5 mV I Bl WA I 2 Vew . T iFE B

PERAUS M AR — 2N — M G
ftie -+ 2R 01 AL

A 8% A (OO IR Y _ETH I 3, U
BEORE B8 N 5 0CT. RE—ok, T el b 8
B —NSE T IE OrEE, A0 VR AR
B % RS

V\H,zc2~= £=_\
A

ZCD# \ Vi_zoo#
I KV Vi . Vie_pwm
PwM L v / /
GH 1o 0%
SW = \ [\ o 10%
' 0 |
—90% _190% 90% : -\ 90%
i oy I y 9
GL: i\_ftiow 11 _f10% \ / E\___/_ : / \ =/=1=°" \
g 1 1 ] H i
— e - | - « -l o — = (e
tPD}MGHLL tep_pLaHL | tPDﬁP)—:GL\: teo_zcp teo_pHGHH tep_zHatn \, ep_zeLl
— 1 — e
d v gl ; J ;
tp_pEADON - e to_peapoNz Delay.from PWM going Delay from ZCD# going~-Delay from ZCD# going

HIGH 1o HS Vs HIGH HIGH to LS Vgg HIGH  LOW to LS Vgs LOW

CCM
SW Negative inductor current)
Inductor
Current
(simplified
slopes)

\/\/\/\

Vzcn,oFF .
0.5V

CCM operation with
positive'inductor current

CCM operation with
negative inductor curtent

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

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

36:ZCD# & PWMEF[E

HMEHIRIR(THWNE)

FDMF5833 2 =AMt 4o i #i R0 I 75 (THWN)
Thag. ROk #ICK M 2] 125°CEE IR, THWN
PRI 2 THWN# 5] JHIF 2 KH-F(2£AGND). — Hii
% S 110°CHE B iR, THWN#5| % H IR (3] 2 5
FEORZAS . 37 B RTHWN#HZE TR L . THWNAS 23 2%
F SPSHELH I H s F Hg shRE TAE .

THWNBL 1T T E— DB Vec LI Ehz R .
THWN#FR UG A R

# KB (THDN)

— HIRFHARTIEFN150°C, itk Cgmfe o
WA N B oW, A THDNAR 5 56 d i 1 4 ik
AT 3 HAEY B EFARENS]

FHEENE AW RIC, FEEHIEIS V Vee
(PORE ).

Vrrwng 1}
[V]
5 T
of------ . y
110 125 T [°C]
* Rrywng = 10 kQ to 5 VCC
B 37. #MRIREIEET ) SVrHwneIX R
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150°C THDN4F 1 5125°C THWN#F5R iR FH 45 & .
IR IR 5 2805, B ik $1125°C, THWN#3| B3+ 2%
Fo W IRB A Ak e AT I H R BT $150°C,
S WO AR W . SPSAR H HENAK HL S 56 W7 9 H.
THWN#bR IR 1, R Vrgwaes B 2 & . K38
W/RTHWN#. EN, FIIRFNEEE 2 R R,

Viiwne A
[Vl
5 ————————
0 >
Ven [V] A i i
5
0 3 >

125 150 TY[°C]

* Rtywng = 10 kQ to 5 VCC
*Rey = 10 kQ to 5 VCC

& 38. Vipwngs VENSEEISRREZEHXHRE

|
PWM |

R T AR

SPS FDMF5833 0 1 — AN 9 MM i S i 14« i SR A
M #/HS MOSFET i %, X345 2 /£ N &8 H7 IKEN/
FAULT# 5| il 3 5< W SPS KX 2 8% . H A & LB — 4
FeA K, BT EELDRVASW T AUR A A HS
MOSFET %7 #

T A I B HS 7 2 b, SPSAR R £ %ot g e 1] gk
AT, SRR, 257 B E iz, T E— Ve
POREH .

LDRV |

(internal)

HS FET short during
LS FET turning on

Potential noise from
adjacent phases switching

FAULT

(internal)
)

false trigger

|
EN/FAULT# |

__________ 1

Normal switching operation

f i
EN/FAULT#
pulled LOW and
driver IC disabled

39. MM
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FRER

PVCCHIVCCEIBAH AT

ST B EN(PVCCHIVCCH] ), 78R4
AR S E TP B AT I FE P SR (L (A IR Bl FEL UL, s Mg
Ao ¥ E0.68~1 uF/0402~0603/X5R~XTR % 2 i %
AR T TN R L. (X S H R 2R L PVCC
MVCCH| LA S PGNDFTAGND 78 4l 1fi . 4 5 75 B4
T S P AR B AR F AR T, AR AR S A AR
ANERE BV BB AL, R ) A AR SR A B E T
fIPVCCFIVCCH]

PVCCAHIVCCHL YR HE R VE Bl £4.5 V~5.5 V, & RN
FH SR B NS Ve

VCC_LHIR-CiEiK 28

PVCCH| I = U A T 2 MOSFET I #it Al Bk 1)
M. ZHEN T, PVCCH LLEZEEVCC, %5
IR B A BRI AR R I s YR . A T B TR
I 75 M\PVCCIE: A VCC, F[EPVCCRIVCCEREA 2
B2 AN N PEYR R .

7 8 R H PEL U Y BB 0~10 @, 22 %50 A 1) i 7Y
840 Q.

SE3::h

25 B R FH — A B 47 A7 i R A 28 (Coor) . — 1>
0.1~0.22 uF/0402~0603/X5R~XT7R ] [ 2% HL 75 4% 3 il
HT 28O0 KN . Ree TR E—A R E0E 2
HLFH, AT B & IIMOSFEET Y JF 6 1 [ . 24SPSH
TR R 15 V VING B0 RE 05 A 2z Hil v SW ik
B, TREEEZSHI. @ HEE R EER6 QB Rpoor
8, PACDSWAT A B iid 2 i O IR RSS . 4T
= MIMOSFETH = 1 54 #E, | B =il RpoedEL T AE
FIRERLEAG .

ANELEBOOT 5| JHIAIGND 2 1] 75 il i 25 # i ey TH
.

EN/FAULT# (31 \/%i )

T EN G| B 2 = P S HSPSH (1 2kaEs . EN
5| I 250 kQI P30 Rz s RE, S R e R i i — N 4h
HEHBH A FHLE Ve, BUEREAR R ARS, Uk
ITEATR TR 4 . RENSIENEE, %5 A 6s
FIHRIRE AR o

2 UK Zh 9% ik B THDN I B 8 & 9 = ()
MOSFET# [}, EN/FAULT#5| & H s R %
P55, RE, Wbk,

EN~VCC L8 b4y fBHAE Z10 kQ. AZEAEEN
S s g 7S R A AR

PWM ((i\)

PWM 5| JHIH SIPWM ¥ 1] 3% & H 1 = AN [F 12
e EHE. KB 8. B{PWME| R —AN
P44, Mk R zh 48 5 = IIMOSFET.. 4PWM
Sl B U — MK P 48 A, W AR OK 3 28 S 0E ()
MOSFET. ¥PWMIEl HE Kz — M =8%F O

(VTR Window) W BV HLIEAE 5 JF HUB I T =3 588 1
(6], HAR B 2 2% [R] B S W s I FOIC MIMOSFET . A T
PR SR I E I =AY, PWMS A S —
MMVCCHIPWM, 4RJ5FAGNDR HLIH /3 R 2% . 244%
il 2% R H IPWMAE 5 8 i L, L FH 40 48 78
PWM 5| il BB — =A% A L HLF

ZCD# (i)

M 7ZCD#5| % B N e W, ZCDINRER A, I
H = AR M MOSFETE CCM(E{FCCM (3 ] CCM) 5
) PRBEPWMAS ST K. H{ZCD#5| N~
i, fE{RMIMOSFET Sd HHH], fKMIMOSFT{ESPSHX
B2 A B 71 F LRI SCIT . 1ZZCDRRM: UV TE
S5 EFIPEM/DCMAR 338 47 I 42 i 56 e e 248

ZCD#5| AT — >k E VCCH N 38 B U5, 25 AT R
T E A AN R EpE . B A Voot B A IR
B4, ZCD#5| R EF 4R S, Jes Sh ot
I H 9K 5 %2 £ CCMEL FCCM 5 28 Rk 47 I 55 15 47 .
ZCD#5| il e, LIE I SPSH ELEDCMAE I R kAT
H zh & P 1 B, B RPLLRE 7 2 31 4 i) 4% 1 R
Gty VHUTEATR BHFES

ZCD#~VCC L R0 & f H P N 10 kQ,  FH T #f
RFSGE M ZCD# i T IR AAEFHZCD IS RE, F—
AN b RN ZCDAS I AL 5E RVCC. AN EAEZCD#7|
JIN - AT (B 5 I i F A 2

THWN# (%) / THDN

TAWN#S A e, R E—ANEVCCHIFMNE L
iz FELBH o 0 SR K B 28 iR FE IR B 125°C,  Vrpwne i 2
MRHSF L M IRB)2S T H 2K T 110°CH, VTThwNe
O A B = . MRS AR T T 150°CHy, THWN#
PRARIEAT

TEHIE125°C THWNAR G, R IRS) 48 TR £ 7+
EEEIE150°C, SBEUEHOCHIThRE, I HSPSEHA O
Wro ZoWrd—AH8iThEE, RULRIEERE TS
25°C, WXEh BRI AFECHT. — HIMJETHDN, SPSHE
e #E B VCC POREH JE .

THWN#~VCCHL Y [ F7 s PH 210 kQ. Wl A
THWN#THDNIfE, HTHWN#4EE £GND., ANEELE
THWN#5| JHI L7 g 7 e 2548

IhEEMBER

P40 2 7R TARE R RE RGN 2 s = -

IR AT R 2R :

PN = (VN * IIN) + (Ve * o) (W]
Psw = Vsw * lour (W]
Pour= Vour* lour (W]
PLoss MODULE = PIN— Psw (W]
PLoss_ToTaL=PiIN—Pour (W]
EFFIpopuLE = (Psw / Pin) * 100 [%]
EFFltotaL = (Poutr/ Pin) * 100 [%]
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PWM

Pulse
Generator
Power Vin/ I
L > -
Supply 1 VIN
Vee /|
Power ccrlee
—>
Supply 2 PVCC P>
—>
VCC <¢-

HS

GD

LS

—»

VO

uTt

——»

Vsw / lout

Evaluation Board

ON Semiconductor SPS

B 40. DhEMEEHNETREE
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PCB# EiE’E

K41 % K443 4t T FDMF5833F11 56 8 7044 1 B4 AH A1l
Z MR El. BT KERBEEZEIVING SW. VOUT
FIGNDZ 4 #8 N Z R AT 58, DA/ 25 A= B R H
B XA B FSeBl e . WA R, A&
HE DR I IR N R G PERE

iy N W 85 55 B FL R 2R A JIUAE I VINFIPGND 5| Jl . 1X
FE N T R K I YR ] 4% R JBORT I S MOSFET H- 5%
AT IR N LIRS0 -

SWHI B kAW Fi& . B 71 N MSPSE] 2 21 4
FEL R 3 () T A R R A%, B 3 TR IR MM OSFET [ %
AR, SIRROZ R RN TE, M NSPSHIHL B Es 2
[ PR R UK FEL R SR — M FR BEL B A o T B 11 51 2k
RE 0% e R 2 th ek /b B T S FEAISPSIR T+ SWHT RUZ
FLA vy e e A 1 e F R AR T T . DA R
NS ARSI 2R AR A o T4 5 2k A AR AR
MOSFET B a8 A A B8 16 f R T AR 47~ 17
AT 4 35 SPSYA HIRUR ,  [A) IR R FF T DA 52 f e 7
%o

b RGBS N 1% SR T FDMFS833 1 &, LU B>
FHSWAHR 51 28 72 A2 I ThAE 16 8 1% 73 2 FL JRR 38 B AR
2 fiSPSAFH

75 i 2% /8 FIPOWERTRENCH MOSFET, (&4
B /M R TP T O AR RS . 2 AUE DL T
TETAESWT 55 _FAF FIRCZE vl e 8 o 4 L FH 28
B, 1ZHER N ZSEITSWHIPGND 5| JHIHCE . G FEg
F) EEL LS TR 25 88 1) K/ N A3, DR AN TR

PVCC. VCCHIBOOTHL % 28 1240 & H 2554 0 U
HHITPVCC~PGND. VCC~AGNDFIBOOT~PHASE
S, DURA R T8 A2 1 FE TR e AT AT 2R 5 1% S8
Mm%, Liie/Mb PCB &y A5 L FHAN H J ¢

FHL % WA J A2l 2 - 48T BOOT~PHASEME H
T F 2% R BEL (R o 2 355 o 25 Rl BT O A, A iR B
ReooT M CRoOT \YAZ R BIEE1S /1N

SPSH TAE U SV Vyn I H e 8 H 2idss il
I MOSFET Sl B2 R AISW HL [ o, AlfEie &

— A AR, ERPPEER T, BT R
R I IE R VswiRE , TIREFTERE R M &, Rpoot
Al DL e A s AT A . FR NN 25 L P A PR
SPSHIERRERL . A2 & RE 25 FF M 75 22 ) f 2% &R
o JHHE KU, RpoorHUETEHIA0.5 QE6.0 QR FE A
RO/ D Vewid v

VINFIPGND 5| 38 i 55 100 MHz 140 o4k 4b
B KM HERBES . WRTRE, X5 N iZEIER
VINFIHLEE B GND [ o ASHEFE R FH B 5] 48 5 1% 1k
Sl ER G, R DRI 2 B 0 A A ) B A e R R
%o 5 VINS(PGND 7| B H 648 i iy e J2% 2= 388 o 1 1)
AAAIVSWIRE, IS IRRF TP RET

PGND/E &A1 5] JiI N 1% 38 ik 2 A3t FLiE#: 2 GND &
WTE, DAWEAR AR E . AN R A AL AEPGND M
AGND 2 [0 77 A5 W 75 A i 72 L FLT o KT R 2
SR X 5 28 FIMOSFET #1217

BOOT 5| R4 ] LML 52T i E B8 25 215 2
AR R AEEBOOTRIPGND 8] R T AT 45
AR ZE AR, XN FES S EUEITBOOT A& 1Y LR
K, BRI R Dk

ZCD#AIBNF| i3 A H A 5 55 1 R0 AT f7 B R
i KRR E | JIHI AN N AT AT A 7S SR A AR . BRAEZE XY
AT AN BT B X L 5

EVINFIVOUTE B X i & 2 N id fL, DA B
TEN A JE R R , MR35 70 A IR A .
P SWAE A X SR E R Z ik fL, DL P e i R
HH R R A R g TR AR e T DL
2 R0 E —ANSWHI T 5, ANEAESWE L F
B Dl M TF T S A s . i LAz Al
XK, IF HEAG A MR . B s ioctE, W
Rpoor~ Cpoor~ RCZZ M HL I F1 55 1 FL 25 2% N 1% R A
fE Hb 52T PCBAR T0 2 XS B2 I SPSAR B 5] Bl . A ]
17, WTCUEEATE BT B AR T, 8 — AN R
T L R 20 T AT R 5 | IS 38 3 42 B T
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PCBf E#Em (E LTT)

Rboot Cboot| Cvcc [Cpvcc
I EeppeEr - I - - . PGND copper
- I" I
Cin
| N

almms e,
g

- I . . SW copper
41, BREERAERERE < HRE

Snubber R&C

PGND copper

VIN copper

cin

°
°
[ ]
° o0 oo o vout
ou

de [ N ] o0 copper
de o000

eoee

ecocee

PGND copper

42. BEERRHET - WHRE (FE)
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Cin
IE W PGND copper

THITITE

[ 3]

® SW copper

FDMF5833
VIN copper

PCBf E#Em (E LTT)

VIN copper

B 43. BE&6mm x 6 mmeERkasHI6HH A BARTH Bl L E

eee

Ll L]

LLL]

a0

Ll L]

Vout copper
24

PGND copper
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HERRIEMITHER
RS TRtz TERR HE fHEE/ axsN)
FDMF5833 5833 50 A 31-Lead, Clip Bond PQFN31 5x5, 0.5P 3000 / Tape & Reel
(Pb-Free/Halogen Free)
FDMF5833-F085 5833 50 A 31-Lead, Clip Bond PQFN31 5x5, 0.5P 3000 / Tape & Reel
F085 (Pb-Free/Halogen Free)

TR TEEAR, AERESEMEHTERT, 55 (Tape and Reel Packaging Specifications /Mi}F) BRD8011/D.

POWERTRENCH is registered trademark and SyncFET is a trademark of Semiconductor Components Industries, LLC (SCILLC) or its
subsidiaries in the United States and/or other countries.
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MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

PQFN31 5X5, 0.5P

CASE 483BR
ISSUE D
DATE 13 FEB 2023
SCALE 2.5:1
) D A @ NOTES:
| |' 1. DOES NOT FULLY CONFORM TO JEDEC REGISTRATION
PIN 1 | MO-220, DATES MAY/2005,
REFERENCE — i 2. DIMENSIONING AND TOLERANCING PER ASME Y145, 2009.
3. CONTROLLING DIMENSION: MILLIMETERS
! 4, DIMENSIONS DO NOT INCLUDE BURRS AND SMEAR OR MOLD
FLASH,
\ MOLD FLASH OR BURRS AND SMEAR DO NOT EXCEED 0.10MM.
S. DIMENSION b AND Bi APPLIES TO PLATED TERMINAL AND IS
I MEASURED BETWEEN 0.5 AND 0.30 FROM THE TERMINAL TIP.
4 —|— ——_— E MILLIMETERS
L= PIN 1 INDICATOR DIM
| /,——‘ .y C0.10X45° MIN. NOM. MAX.
| [ ] [‘I’] A | 070 | 075 | oso
. L | I ) Al 0.00 - 0.05
ax | AN} A3 015 | 020 | 025
Aaodo]c I 31X o> T b 020 | 025 | 0.30
2x b (31X b1 013 | 018 | 030
[&]o.0[c] TOP VIEW EBB D 490 | 500 | 5.10
NOTE 5 D2 | 370 | 380 | 3.90
DETAIL ‘B’ D3 0.75 0.85 0.95
(SCALE 2:1) D4 1.88 1.98 2.08
SEE DETAIL ‘&' D5 122 | 132 | 1.42
A D6 045 | 055 | 065
| D7 0.38 REF
!
/Towfe] | | E 490 | 500 | 5.10
| a3 E2 | 182 | 192 | 202
!
! r Al E3 093 | 1.03 | 1.13
iy Ea | 093 | 108 | 1.3
SIDE VIEW [Sloosle] | [ E5 | 093 | 103 | 113
NOTE 4 ! _.I l._b SEATING 5 - : :
PLANE E6 020 | 030 | 040
DETAIL ‘A’ E7 0.22 REF
(SCALE 21> e 0.50 BSC
/2 0.25 BSC
D2
- b3 e/3 0.25 BSC
/
L e/~ = | T B Y] o/4 0.75 BSC
@x e >
16 17 181940 2122 23 kD> 16 17 181920 2122 23 e/5 0.25 BSC
‘ “\_li\_ll\_lli..ll\_lll_ll ] —E3 —l .‘_I _ﬂ\_li\_li\_lILJl\_ll\_ll ] e 0.40 REF
1 5=\ =24 I 15 :E_ 2 k4> k2 0.45 REF
14 f=—- t-—t- 25 14— -—- 25
(kS)r k3 0.40 REF
E2 13 = test= 26 £e 13 2 o
B hsa - =) S i k4 0.30 REF
l T ——— 4 T { e 1 K5 0.55 REF
T = D6 —r2s _t
= v T = 5 7 1 k6 0.50 REF
E4 10 = 32 J P k2 i 10 4= 32 J = i o k7 0.40 REF
= v__.u_].'. = 4 St L 0.30 | 040 | 050
DOQaADQ @ ks OO ﬂ\ " l L1 | 030 | o040 | 050
A s_‘] L_s s 2 I & 8 7 6 9| 4 sz g f 2 | 015 | 025 | 035
Bl J -l . q—= PIN 1 INDICATOR m 0.15 REF
— | ke £0.20X45°
—<D7> n 0.80 REF
D4 I SEE DETAIL B’ P 28 REF
SUPPLEMENTAL q 2.38 REF
BOTTOM VIEW BOTTOM VIEW r 0.80 REF
z 0.625 REF
. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98AON13680G Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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PQFN31 5X5, 0.5P

CASE 483BR
ISSUE D
DATE 13 FEB 2023
PACKAGE
OUTLINE ”Rngg 58RHRRER
AV QUKo Vit ISR == IR p Y VI V]
2.70 re el %
S L
1.90 IIIISTITTITLS B2 g 175
TSI .
L75 R
& 0’0.0’0.0’0.0.0.0’0 X
0,62 — 11 BESEEKEES &? josssew] 0.62
027 —_ || B3R '
RIS
0.00 — 5|
26~—0.60
175 —, 175
1.90 LA Y, .V, | 1.90
2.05 w58 |
2.70 H
S]]
RS% 8 % RRSR
IRV o o < —
PACKAGE
OUTLINE 0.25 — F 0.30 U3X)
0.50 TYP =—0.15
050 - S_‘I l" ; 0.65 (13X)
0.50 TYP
L 0.25
DETAIL ‘C’
DETAIL ‘C’
16 2
0.80 — | 3.80 1
5.40

RECOMMENDED MOUNTING FOOTPRINT*
@X SCALE>

¥ For additional information on our Pb-Free strategy and soldering details, please download the ONSEMI Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.

GENERIC
MARKING DIAGRAM* XXXX = Specific Device Code
5 A = Assembly Location
WL = Wafer Lot

XXXKXXXX YY = Year *This information is generic. Please refer to
XXXXXXXX WW = Work Week device data sheet for actual part marking.
AWLYYWWs= . - Pb_Free Packa Pb-Free indicator, “G” or microdot “=”, may

. - ge or may not be present. Some products may

(Note: Microdot may be in either location) not follow the Generic Marking.
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