ShinDengen /

MCZ5209SN

LLC Current Resonant Mode Controller with PFC Control

Feature

[Common part]
+ PFC and LLC controller
+ HV Startup function
* Vcc(max)=35V
« Active Stand-by function
+ Burst mode function
« Latching protection with external signal is possible
« Thermal Shutdown
+ halogen free
* Pb free
* RoHS:Yes
(PFC]
+ Critical conduction mode PFC controller
+ Bottom skipping operation minimizes turn-on loss
+ Feedback pin open/short protection
+ Over voltage protection
+ Dynamic OVP function
(LLC)
* Robust 600V direct gate driver
« Soft Starting function
« Over current protection(OCP1)
+ Over current protection for peak load(OCP2)
+ Capacitive mode protection
« Two-step timer latch function
+ Low input voltage protection(Vsen)

Outline

House Name: SOP24

Shindengen Electric Manufacturing Co., Ltd.

MCZ5209SN_Rev.02(2020.07)e




LR KER

Absolute Maximum Ratings

-LAMADER YRR E S B IETj=25°C
Input Output Ratings Tj=25°C unless otherwise specified
H #s HAIE By
ltem Symbol Value Unit
V!n).KjJ'%E vin 03 B o0 §
Vin input voltage
JO—TAVTRSANERE ]
High side floating supply voltage VB 0.3 600 vV
1140220 2 3l
%Jﬁﬂ.nr‘%/ﬁ%i Vel 03 ~ i y
Vel input voltage
RS NESP LS
/\zﬁj‘«fb RSANERET VB-VS o3 _ o N
VB input voltage
—_— KRS NN EREE
O—ARKS A\ BRBE " IV » )
Vc2 input voltage
LStnFEE )
LS input voltage Vis 0.3 10 Vi
FBPIT BT -
FBP input voltage Vesr 0.3 10 Vv
ASTBYiHFEE j
ASTBY input voltage Vastay 0.3 5 v
BURSTixFEE j
BURST input voltage Veurst 0.3 5 v
CSPinFEE j
CSP input voltage Vese 0.3 5 Vv
ZCHF BT -
ZC input current Iz 9 5 mA
COMPimFEE B
COMP input voltage Veome 0.3 5(x7) \Y
SSTHF B -
SST input current Isst 1 10 mA
SSCI4 T B -
SSC input current Issc 1 10 mA
CSOtFBIE -
CSO input voltage Veso 0.3 5 v
CSLifpFEE ~
CSL input voltage Vest 3 5 vV

*7 SMEREERMDIZ S, ICHALDHAEBEIZDVTIEFEET B,

In case of external supply voltage. Output voltage from IC is no object.

9SK-145103-3
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Thermal Ratings

|HE BT FIRIE Bif

Item Symbol Value Unit
'El'tﬁl*%f\fver dissipation Pt 167 (1) w
E%i‘ﬁiﬁ%’fmperature T 150 <
1S%tj)iszncaji!:c_—emperature Tste ~40 ~ 150 <
ﬁig;:il Resistance Oja 72 (1) c/W

*1 4-layer Board
ASTAREM: 114.3mm X 76.2mm, [EE:1.6mm. NEHSE YA X:74.2mm X 74.2mm, EE: 35um
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm, Inside copper foil: 74.2mm X 74.2mm, Thickness:35um

2 MBS

Recommended operation conditions

HEB Hoke) HEAE(E B
Item Symbol Value Unit
- ==)
Vin AN BIE Vin 50 ~ 480 v
Vin input voltage
20—T4VIRSANEE _
High side floating supply voltage VB 03 480 v
1| 6028 3
HIEEEREE Vol ~03 ~ 28 v
Vel input voltage
RS \E g
NAYAEESANBRBIE VB-VS -0.3 ~  Vc2-VFf (%2) v
VB input voltage
_ RS \E g
A=Y AFFSANBREE Ve2 -0.3 ~  Ve2 (x3) v
Vc2 input voltage
oanEe
EEERE Tj -20 ~ 120 c
Junction temperature

*2 Vf 1 T—hRMSYTRE A4 —FDVF
VT is forward voltage of Boot strap diode.

*3 BERMFEGR—I)DVRIRIEF SR
Please refer to Drain—kick section Vc2 of 3 pages of this specification.

AE
Notes

ERBEFHOERZEATHERYT AL, EELICREERETEENHYFET,

It might influence reliability when using it exceeding the range of recommended operating conditions.

EEMICI6CEBATIHEASNSS AT, BT M HHELERIMPIETIER TS,

When it is regularly used exceeding 105°C, please consult to salesman of our company beforehand.

KRICEHERADBIEIERNRAREREBZEOLIITL TSV, MR R EREB R -5 . ICHKIET S EEENHYFE
T HELEBE. TFOBEE—F(F—TUE—F,. 23— rE—R) IR ETCETELADT, Ea—XGEYEBALREREE
T LSBRRLLET,

Do not use this IC beyond its absolute maximum ratings to prevent

the IC from potential damage. Since the kind of destructive mode

cannot be identified (open mode, short mode), take safety measures

such as fusing.




3. ERRIFHE

Electrical characteristics

3-1.ERHHE(1/8)

Electrical characteristics (1/8) H IR EH A (LVe1=16V,f(0)=100kHz,Tj=25°C
< StarterZ > Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
1EE 5ne i FE{E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
FREERERPE Under voltage protection
Ve2EiERIREE
Vc2 startup threshold voltage Ve2(st) 9.3 100 107 v
Ve2EEfE L EE
Vc2 shutdown threshold voltage Ve2(sp) 13 80 8.7 v
V2B ERtR/ B LEEE
Vc2 st/sp hysteresis voltage Ve(st/sphys 13 20 2.1 v
BERE Thermal shutdown protection
BEfFILIRE 140 _ ~ .
Operating stop temperature TSD *4 c
TR L R IR ] 40 ] .
Hysteresis temperature ATSD x4 C
SyFIRE Stop latch section
SYFRERERT
Latch reset voltage of Vc2 Ve2(latch reset) 6.5 15 8.5 v
RLA> X9 O#EE Drain—kick section
FLA Ry O BIGERT Vin=100V
Drain—kick supply current 1 ldk(on)1 Ve2=1.0V 20 28 36 mA
FLAoFy I BIaER2 Vin=100V
Drain—kick supply current 2 ldk(on)2 Vc2=4.0V 21 33 40 mA
FLA2 %y )OFFEEEER . Vin=100V
Vin current of DK—-off Ivin(dkoff) Vel=16V 9 20 40 uA
Pl A%y ONE V2RI Ve2(dkon) | Vin=100V 126 | 133 | 140 v
Vc2 voltage of DK-on
FLA2 ¥y OFFEFVe2EE _
V2 voltage of DK—-off Vc2(dkoff) Vcl1=16V 111 11.8 12.5 \Y
FLAoFvoELEVel BE .
Vo voltage of DK-off Vc1(dkoff) Vin=100V 11.2 12.6 14.0 Y
3 LE =
FLA>F Y BERVIRE Vei(dkon) | Vin=100V 7.0 8.0 9.0 v
Vc1 voltage of DK—on
HEEF consumption current
FHREVIEBER Vin=100V
Vin current of stand-by Idk(stb) Vc1=0V 450 600 [l uA
BV UHBEER Vin=100V
Vc1 current of stand-by 1 Ivel(stb)1 Vcl1=16V, LS=5V 450 600 700 uA
FHREVCUHBEER2 (VN —AMZLE) Vel=16V
Vc1 current of stand-by 2 (burst stop) Ive1(stb)2 BURST > Vbst(H) 450 600 100 uA
BEREEER Vel1=16V
Operating current Ive1(on) LS=5V 6.0 8.0 10 mA

*4 BEHREE

Design assurance.




3-1.ERE4FE(2/8)

Electrical characteristics (2/8)

ICIEELZIB A [EVe1=16V,f(0)=100kHz, Tj=25°C

< Starterff > Ve1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
b= = EiA=) E30 UE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
ACADEER#EE AC input section
i =
LSt F i NBFRIT Vis(st) Vin=Vc1=16V 1.8 20 22 \%
LS voltage of output on
LSimFH HfELLEE )=
LS voltage of output off Vis(sp) Vin=Vc1=16V 1.3 15 1.7 \Y
LSimFH hEME/ELEEZE o
Output on/off hysteresis voltage Vls(st/sp)hys Vin=Vc1=16V 0.35 0.50 0.65 \Y
LSt FH = ILFFBURSTIRE ER . Vin=Ve1=16V
BURST discharge current at LS-OFF Ibst(lsdis) LS=0V 30 45 60 mA
LSt FHE HE LRV REER , Vin=Vc1=16V
Vc1 discharge current at LS-OFF Ivel(lsdis) LS=0V 10 20 30 mA
IN—XHEBE Burst section
ASTBYinm TR EE Vin=Vc1=16V
ASTBY open voltage Vastby(open) SST=2.5V 4l 45 4.9 v
N IEEAL P
/A—ARE—FBIAASTBY ¥ BT Vastby(bston) 37 40 43 v
Burst—-mode on voltage
N _ 1sam P
A—RRE—FRIRASTBY S F BIE Vastby(bstoff) 36 3.9 42 v
Burst—mode off voltage
IN—RME—FERE/BRETE Vastby(bston)-
Burst—-mode on/off hysteresis voltage Vastby(on/offhys Vastby(bstoff) 0.05 0.10 0.20 v
BURSTifmFH HFLEE
BURST voltage of output off Vbst(H) 18 20 22 v
BURSTifFH SIS EE
BURST voltage of output on Vbst(L) 16 18 20 v
i $ CENE
BURSTi ¥ thi 711 JJ:/@E?J]EE% Vbst(H/L)hys Vbst(H)-Vbst(L) 0.05 0.20 0.40 \Y
Output off/on hysteresis voltage
BURSTIHF R EE 1 . ASTBY < Vastby(bston/off)
BURST discharge current 1 Iost(dis)1 BURST=1.5V 250 400 550 uA
BURSTIH# FIREER2(/\—AME—F) . ASTBY > Vastby(bston/off) _
BURST discharge current 2 (burst mode) Tost(dis)2 BURST=1.5V S 0 S uA
SSCif FEER . ASTBY > Vastby(bston/off)
SSC discharge current Issc(dis) SSC=0.5V 30 50 70 mA




3-1.ERE4FE(3/8)

Electrical characteristics (3/8)

BT ELEIE S 1EVe1=16V,f(0)=100kHz, Tj=25°C

<LLCE > Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
R HE g3 FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
NAYARESA/\#EE High side driver section
SRS A% s
NG AEFSA A BYERIE R VB-VS(st) 65 75 85 v
high side driver start voltage
INAYAEESA BRI BT VB-VS(sp) 42 5.2 6.2 v
high side driver stop voltage
INAYARES A AERILBIE 2 Vo2-VB Vo2(sp)-VB-VS(sp) 2.0 30 40 v
high side driver stop voltage 2
AN BRI
ANBEEHRLELMEI(SS-Reset) B
Input threshold voltage 1 (SS—Reset) Vsenl(ssreset) [ ASTBY<Vas(stpoff) 20 22 24 v
ANBEERLELME2(SS-Reset) _
Input threshold voltage 2 (SS-Reset) Vsen2(ss—reset) | ASTBY<Vas(stpoff) 1.8 20 22 \Y
ANBERERLEVMEI2EEE N Vsen1(ss-rese)-
Input 1/2 hysteresis voltage Vsen(1-2hys Vsen2(ss—reset) 0.05 0.20 0.35 v
AHNBEERLELMEINSSReset) _
Input threshold voltage 3 (SS-Reset) Vsen3(ss—reset) | ASTBY>Vas(stpoff) 0.50 0.65 0.80 \
ANBEERLECMEASS-Reset) B
Input threshold voltage 4 (SS-Reset) Vsend(ss-reset) | ASTBY>Vas(stpoff) 0.40 0.55 0.70 \%
ANEBEEERLEMEI/ABIEE _ Vsen3(ss—rese)—
Input 3/4 hysteresis voltage Vsen(3-4)hys Vsend(ss—reset) 0.02 0.10 020 v
Y IRRA—REEE Soft start section
SSTimFLELME
Input threshold voltage Vsst 13 1.5 1.7 v
SSTEEERI _ _ _ _
SS charge current 1 Iss(charge)1 SST=0V 110 90 70 uA
SSHEEE2 _ _ _ _
SS charge current 2 Iss(charge)2 SST=1.0V 40 30 20 uA
SSIEER . SST=1.0V
SS discharge current Iss(discharge) FBP=0V 80 180 280 uA
SSTimFRMERE
SST open voltage Vss(open) 1.8 2.1 23 \Y;
LLCEIERASRSSTERE
SST voltage of LLC start Vss(st) 0.5 0.6 07 v
LLCENE{ZILSSTEE
SST voltage of LLC stop Vss(sp) 04 05 0.6 v
LLCENERAtE/fFILSSTEEE _
SST hysteresis voltage of LLG st/sp Vss(st/sp)hys | Vss(st)-Vss(sp) 0.05 0.10 0.20 \Y;
SSTSYF L BIE
SST latch stop voltage Vss(latch) 4.2 45 48 v




3-1.ERE4E (4/8)

Electrical characteristics (4/8)

IR EREHE A [XVc1=16V,f(0)=100kHz, Tj=25°C

<LLCE > Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
R HE g3 FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
RAIHERE Timer section
TimerLELMET )
Timer threshold voltage 1 Vtimer(set) 32 35 3.8 v
TimerLE L V2 .
Timer threshold voltage 2 Vtimer(reset) 0.15 0.30 0.45 \Y
: = o
T!merﬁ'@f@?mﬂ Itimer(charge)! | CSL > [Vocp1(=))| -50 -40 -30 uA
Timer charge current 1
TimerFEEE T2 . [Vocp2(£)|<CSL<Vocp1(£)| _ _ _
Timer charge current 2 Itimer(charge)2 Veso(ocp2)<CSO<Veso(tmr) 24 1.7 10 uA
TimerFEEE3 . [Vocp2(£)|<Vesl < [Voep ()| B _
Timer charge current 3 Itimer(charge)3 Veso>Veso(tmr) 50 40 30 uA
Timeri & E i (Refresh) .
Timer discharge current (Refresh) Itimer(refresh) 450 650 900 uA
Timer M EERER) . .
Timer discharge current (Intermittent) Itimer(discharge) 4.0 6.5 9.0 uA
FHIRZIHEAE Oscillator section
[E] 2pE Kby S0 =
R SRR (0) Ct=1500pF,Rt=8k Q *5 90 100 110 kHz
Output frequency
VIRREZ—RREIRE Ct=1500pF,Rt=8k Q2 *5
260 0
Soft start frequency fss SST=Vss(st) 6 320 38 kHz
FBLEEER _ . . ]
FBL charge current Ifbl(charge) FBL=4.0V 10.8 9.0 7.2 mA
FBLEEFLER
FBL charge stop voltage Vibl(top) 4.50 4.75 5.00 v
FBLIE ERAREE
FBL charge start voltage 1 Vfbl(bottom)1 3.10 3.35 3.60 \"
FBLIE B B2
FBL charge start voltage 2 Vfbl(bottom)2 Tss(3) *6 2.10 2.35 2.60 \Y
FBLIEERMBEES 3
FBL charge start voltage 3 Vfbl(bottom)3 ASTBY=open 2.00 2.25 2.50 \%
FBLYRVEE
FBL musk threshold voltage Vibl(msk) 420 4.45 4.70 v
TssihKLL Tss(3) %6 SST=Vss(st) - 17 - -
Tss expansion ratio

*5 Ct : FBLEGF (IS 9MEFa T4

Ct is external capacitor connected to FBL terminal .

Rt : FBLIGFIZHEHE S HoMTIFHEH

Rt is external resistor connected to FBL terminal .

*6 Tss(3): FIRIF1F B E3F B DVGLOONIFLE (

BEHRED)

Tss(3) is on—time ratio of VGL depend on 1st and 3rd time

in saw—tooth wave. (design assurance)




3-1.ERE4FE (5/8)

Electrical characteristics (5/8)

ICIEELZIB A [EVe1=16V,f(0)=100kHz, Tj=25°C

<LLCER> Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
b= = EiA=) E30 UE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
BETIREMBE Over current protection
OCPIHRHERE
OCP1(+) threshold voltage Vocpl(+) 0.455 0.525 0.595 \%
OCP1HERE _ _ _ _
OCP1(-) threshold voltage Vocpl(-) 0.595 0.525 0.455 \%
OCP2(MIRHERE
0CP2(+) threshold voltage Vocp2(+) 0.290 0.350 0.410 \%
OCP2(-RHERE _ - ~ -
OCP2(-) threshold voltage Voep2(-) 0.410 0.350 0.290 v
CSLinFER - _ - -
CSL bias current Icsl CSL=0V 110 90 70 uA
g —OE
CSOtF L Fr—UBE Veso(pre) | cSL=0v 08 0.9 10 v
CSO pre—charge voltage
OCP2E{ERASACSOIRFEE
CSO voltage to OCP2-ON Veso(ocp2)  |Vocp2(+)|KCSLL|Vocp1(=£)| 0.9 1.0 1.1 \Y,
CSOImFHRHEBREE _
Difference of CSO voltage Vcso Vcso(ocp2)-Veso(pre) 0.04 0.10 0.20 Vv
TimerREEYIECSOImFHRHET
CSO voltage to timer current switching Veso(tmr) 1.35 1.50 175 v
OCP2ENEBFCSOIRFFEEER _ _ _
CSO charge current to OCP2 operation loso(ocp2) 900 750 600 uA
di/dt{REMHEHEE  di/dt protection
didt(H)#RH EE .
didt(+) threshold voltage Vdidt(+) 0.040 0.070 0.100 \%
didt(-)#RHEE (= - ~ -
didt(-) threshold voltage Vdidt(-) 0.100 0.070 0.040 \%




3-1.EXE4FE(6/8)

Electrical characteristics (6/8)

ICIEELZIB A [EVe1=16V,f(0)=100kHz, Tj=25°C

<LLCEE> Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH £s 2 FUHETE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
ASHERE Active stand—by section
2211:32%(??3/:?& Vas(stpoff) 0.8 1.0 12 v
ﬁg?m::;%:ffr‘fé vL:)T:Itage Vas(on) 29 32 5 Y
ﬁzfn_o:;%:ffriﬁffpaiifresis voltage Vas(on/ofhys | Vas(on)-Vas(off 004 020 040 Y




3-1.ERE4FE(7/8)

Electrical characteristics (7/8)
HICHEEAZIB & 1EVe1=16V,/(0)=100kHz,Tj=25°C

<PFCZp > Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
R HE g3 FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit

FB#HE FB section

IS—T7UTAHALENE

FBP error—AMP threshold voltage Volref) 2.93 3.00 3.07 v

FBP@EERELELVE Vibp(H) Vo(ref) | Vo(ref) | Vo(ref) v

FBP overvoltage protection voltage P *1.02 *1.08 *1.14

FBPA—TARELELMET

FBP open protection voltage 1 Vfbp(on) 0.30 0.45 0.60 v

FBPA—T{RELELVE2

FBP open protection voltage 2 Vfbp(off) 0.20 0.35 0.50 v

FBPA—TARELELMEERTYL R -

FBP open protection hysteresis voltage Vop(Lhys Vibp(on)-Vibp(off) 004 0.10 020 v

ASENMERRIRVRVEE

FBP threshold voltage of AS-OFF Vfbp(asoff) 21 24 2.1 v
COMP##8E COMP section

IS—TUTHAV—RERI SST=0V _

COMP source current 1 leasol FBP=0.6V,cOMP=30v | 120 100 80 uA

IS—TUTHAV—RER2 SST=2.4V ~

COMP source current 2 leaso2 FBP=0.6v.cOMP=30v | & % 40 uA

57" S, [S5k

L5—7 THNL L TEiR leasi FBP=50V,COMP=30V | 80 100 120 uA

COMP source current

ZAMBERALEME

Light load intermit threshold voltage Vih(bst) 0.6 08 1.0 v

COMPYSUTEIE _ _

COMP clamp voltage Vemp(clamp) FBP=2.4V,COMP=open 5.0 55 6.0 Vv
ZCHEBE ZC section

ZCHSTEBEMH) _

ZC clamp voltage (H) Vzc(clampH) ZC=5mA 6.6 75 8.4 Y,

2GSV TEBREDL _ _ _ _

ZC clamp voltage (L) Vzc(clamplL) ZC=-5mA 2.0 1.2 0.4 Y,

ZCHERHBEM)

ZG threshold voltage (H) Vzo(H) 12 15 18 v

ZCHHEEWL)

ZGC threshold voltage (L) Vze(l) 02 0.5 0.8 v

ZCHRHEREE _

ZC threshold hysteresis voltage Vzo(H/Lhys Vze(H)-VzelL) 0.7 10 13 v




3-1.ERE4HE(8/8)

Electrical characteristics (8/8)
HICHEEAZIB & 1EVe1=16V,/(0)=100kHz,Tj=25°C

<PFCER> Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
R HE g3 FRIE(E Ratings B
Item Symbol Condition MIN | TvYP | MAX Unit
ON/OFFRA <HEEE ON/OFF timer section
£/INONESTE Ton(min) COMP=Vth(bst) 220 320 420 ns
Minimum ON time
K*ONE%FEﬁ . Ton(max) COMP=open or 5V 22 27 32 us
Maximum ON time
& /NOFFRF .
Minimum OFF time Toff(min) 2.6 40 5.4 us
1 —
JAS—HETH Trestart Zc=0vV 320 400 480 us
Restart time
BEFRIREMBEE Over current protection
BT £ \ E
BEARELENME Vesp FBP=1.0V 0.4 05 0.6 v
Over current protection voltage
NN
) T4V T TyII ST Tleb CSP=1.0V 150 220 350 ns
LEB time
<KSA\E>
ER HE E33 FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
LLCKZA/\ LLC driver
V—RERENRES Vc2=VB=12V _ _ _
Output source current lout(so)L VGL=VGH=0V 280 240 160 mA
LUERENRES . Vc2=VB=12V
Output sink current lout(si)L VGL=VGH=12V 320 | 400 ) 480 mA
ONTa1—F4—
= = * 0
Output duty cycle duty Ct=1500pF Rt=8k Q *5 40 45 50 %
TORSAL DT Ct=1500pF Rt=8k Q#5 | 250 400 550 ns
Dead time
EFTYRRALE . DT Ct=1500pF,Rt=8k Q *5 -100 0 100 ns
Unbalance of dead time
PFCKS4/\ PFC driver
V—RERBIRE S Ve2=VB=12V ~ _ ~
Output source current lout(so)P VGP=0V 750 600 450 mA
U ERENRE D . Vc2=VB=12V
Output sink current lout(s)P VGP=12V 450 600 750 mA

*5 Ct : FBLIRFICHE#RR T HoMT(Far T4
Ct is external capacitor connected to FBL terminal .
Rt : FBLEGFIZiE#E I H5MTIHER

Rt is external resistor connected to FBL terminal .




4 35 FHEREERBA Pin Function

wyES | =8 e
PIN No. symbol Starter/PFC/LLC function
FoA 1\ AT
1 VGP PFC Terminal of driver output
BE AR ImF
2 csp PFC Detect to over current
FUBAZU T BB IGF
3 G PFC Detect timing of turn on
\ contp oo TA—F Ao 7o I D NRT (RAERERER)
Output of a feedback amplifier (for phase compensation)
. op broLe | AT/ \YIT T ANIRT, PO NBERIE, EANERE, SSULIF
Input of a feedback amplifier, control PFC voltage, low voltage protection, SS—reset
prmy= T
6 SGND common g:LﬁEF&%GND%%
ACA QB R iR+
7 LS Starter AC input detection
TOTATREIV A BIHF . N—AE—F &R F
8 ASTBY LLC/Starter Change to active stand—by mode, burst mode
I\— R M ENE i i
9 BURST Starter Control to burst operation
BERFHEREISERERGF
10 Gs0 LLC Detect to adjust respo:r;se of averaging current
» osL LG BB R BEAT ILRE . d/dt GHRIET ) RHRT
Detect to over current, averaging current, di/dt—-mode
) FBL LG SR 28 O R BT IR 7 Duty O INE L D
Frequency and duty setting
" - o JINAE—F ERERE BB R BRI 7o R T
Contorol to soft—start time and intermittent operation time
N—RNE—RBY IR 2—M)E ARG F
14 SSC Starter Change to soft—start time for burst mode
p Eoyympym
15 Vel Starter Iﬁiﬁﬂe@ﬁgglfﬁ Hiain T
O— 5 ARF5 A/ B NIRF
16 VGL LLC Low side driver output
17 PGND common lg:)'vjv;é%NGDNDﬂﬁﬁ¥
FoANRAERE HinF
18 Vo2 Starter/PFC/LLC Output voltage of driver
B RIERRIR T
19 (NC) Non connection
NAYARRSANERIGT
20 VB LLC High side driver output
NAYARRSANBEEEFRinF
21 Vs LLC Reference for high side driver
NAYARRSA /1 \H AtHF
22 VGH LLC Output of high side driver
i} REGRT
23 (NC) Non connection
) ECEN[E R A S35 F
24 Vin Starter Input of start—up circuit




5.5 FEE

Pin assig

nment

SOP24pkg

VGP
CSP
ZC
COMP
FBP
SGND
LS
ASTBY
BURST
CSO
CSL

FBL
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1
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N N
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N

N

ERERERERERERERERERERERE

Vin
(NC)
VGH
VS
VB
(NC)
Vc2
PGND
VGL
Vel
SSC

SST
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Example Circuit Diagram
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Characteristics Diagrams

frequency vs duty

BICEELGEEEIET=25°C
Tj=25°C unless otherwise specified
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BICEELGEEEIET=25°C
Tj=25°C unless otherwise specified

Rt vs frequncy
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25°C

25°C unless otherwise specified
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Vsst vs frequency
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Package Outline-Dimensions

unit: mm
scale: 3/1
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Referential Soldering Pad

- EERHICE. BECZR>TREW
+ Optimize soldering pad to the board design and soldering condi tion.
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« The content specified herein is subject to change for improvement without notice.

« If you wish to use any such products, please be sure to refer to the specifications. U1 82(20'] 902)
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I Notes

1. If you wish to use any such product, please be sure to refer to the specifications issued by Shindengen.

2. All products described or contained herein are designed with a quality level intended for use in standard applications requiring an
ordinary level of reliability. If these products are to be used in equipment or devices for special or specific applications requiring an
extremely high grade of quality or reliability in which failures or malfunctions of products may directly affect human life or health, a
local Shindengen office must be contacted in advance to confirm that the intended use of the product is appropriate. Shindengen
products are grouped into the following three applications according the quality grade.

[Standard applications]
Computers, office automation and other office equipment, communication terminals, test and measurement equipment,
audio/visual equipment, amusement equipment, consumer electronics, machine tools, personal electronic equipment, industrial
equipment, etc.

[Special applications]
Transportation equipment (vehicles, ships, etc.), trunk-line communication equipment, traffic signal control systems, anti-
disaster/crime systems, safety equipment, medical equipment, etc.

[Specific applications]
Nuclear reactor control systems, aircraft, aerospace equipment, submarine repeaters, life support equipment and systems, etc.

3. Although Shindengen continuously endeavors to enhance the quality and reliability of its products, customers are advised to
consider and take safety measures in their design, such as redundancy, fire containment and anti-failure, so that personal injury,
fires, or societal damages can be prevented.

4. Please note that all information described or contained herein is subject to change without notice due to product upgrades and othel
reasons. When buying Shindengen products, please contact the Company’s offices or distributors to obtain the latest information.

5. Shindengen shall not bear any responsibility with regards to damages or infringement of any third-party patent rights and other
intellectual property rights incurred due to the use of information on this website.

6. The information and materials on this website neither warrant the use of Shindengen's or any third party’s patent rights and other
intellectual property rights, nor grant license to such rights.

7. In the event that any product described or contained herein falls under the category of strategic products controlled under the
Foreign Exchange and Foreign Trade Control Law of Japan, exporting of such products shall require an export license from the
Japanese government in accordance with the above law.

8. No reprinting or reproduction of the materials on this website, either in whole or in part, is permitted without proper authorization
from Shindengen.

Shindengen Electric Manufacturing Co., Ltd.



	old_MCZ5209SN(e).pdf
	表紙_MCZ5209SN.vsd
	5209SNj
	5209SNe

	挿入元ファイル: "old_MCZ5209SN(e).pdf"
	5209.pdf
	02_MCZ5209SN_特性仕様書.pdf
	MCZ5209SN_特性仕様書0.pdf
	MCZ5209SN_特性仕様書3版.vsd
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11
	P12
	P13
	P14


	MCZ5209SN_特性図.pdf
	MCZ5209SN_特性図.vsd
	P1
	P2
	P3
	P4



	2_MCZ5209SN(e).pdf
	表紙_MCZ5209SN.vsd
	5209SNj
	5209SNe


	2_MCZ5209SN(j).pdf
	2_U182_L8(SOP24)_SN.pdf

	en.pdf
	jp.pdf


	表紙_MCZ5209SN.pdf
	表紙_MCZ5209SN.vsd
	5209SNj
	5209SNe



