Title

ShinDengen /

FEERE

Characteristics Specification

Type

MCZ5216ST

LR KER

Absolute Maximum Ratings

1-1. A A ER
Input Output Ratings

BFIHEEGEERIELT=25°C

Tj=25°C unless otherwise specified

HE ERies RAE{E By

Item Symbol Value Unit
Vin ANBIE Vin -03 ~ 600 v
Vin input voltage
TA—FTAVTRZANER ~
High side floating supply voltage VB 03 600 \Y

1145020l
%Jﬁﬂ.nﬂ ERETE Vel 03 ~ . )
Vel input voltage
KRS NEER =
/\’f."j"fH*7’f/\l¥.:J§\%]:T: VB-VS 03 - 16 v
VB input voltage
— SRS A N
=] #4F|~74/\EE.:,\EE,J:T: Vod 03 _ 6 v
Vc2 input voltage
i =
Vsenf{ﬁﬁ? BIE Vvsen -0.3 ~ 10 \
Vsen input voltage
ASTBYimFEE
- ~ *

ASTBY input voltage Vastby 03 6(x1) \Y
BURST#HFE 5 B
BURST input current Iburst 1 10 mA
SSTHRF B B
SST input current Isst 1 10 mA
LSHF B -
LS input current lis 1 10 mA
CSOifFEE _
CSO input voltage Veso 0.3 6 \Y
CSImFEE -3
CS input voltage Ves (t < 100us) 6Cx1) Vv

*1 SMREERMDIZE, ICHLDHEAEBEIZDVTIEFEET B,

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




Title

Type

. FEAHE
ShlnDeﬂﬂ/ Charact::fsrti:s *fpecification MCZ5216ST
1-2.805E 4
Thermal Ratings

IEH Eoas BRIRfE BT
Item Symbol Value Unit

;tﬁl* %ffver dissipation Pt 25 (2 w
ﬁﬁ:ﬁl Resistance 0ja 0 & oW

*2 4-layer Board

HSTHREMR:114.3mm X 76.2mm, [EE:1.6mm, REHFEY A 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 HEEEME R
Recommended operation conditions
HE e B B
Item Symbol Value Unit
VinANRE Vin 50 ~ 480 v
Vin input voltage
I0—F4 T RSANBE )
High side floating supply voltage VB 0.3 480 v
114 b EENELES
HEEERBE Vo s~ 28 v
Vel input voltage
SRS NEIEE
NGAERSINBRERE VB-VS 03 ~  Ve2-VF (+3) v
VB input voltage
— SRS N
A=Y AFESANRERERE Ve2 03 ~ Vo2 (+4) v
Vc2 input voltage
BAERE . ] .
Junction temperature T 20 120 c

*3 Vf 1 T—h RSV TR A4 —FDVF
Vf is forward voltage of Boot strap diode.

*4 BLMFEGR—I)DVe2iiigEES R
Please refer to Drain—kick section Vc2 of 3 pages of this specification.

IE

Notes

ERBEEHOERZEATERY L. EELICREERETEESNHYFET,

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

KICZEHMEADRIFHEMEREREBZILVRIITL TSN, M ERERETBA-IHE . ICHWIERT SaREEAHYE
T HIELIZEE. TOBBEE—F (A —TUoE—F 23— E—R) IR ETEELADT, Ea—XGEMBWLRERKE

Y FIEREOLET,

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.
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3. ERHFFE

Electrical characteristics

3-1.EXHIFE(1/8)

Electrical characteristics (1/8)

BT EAEE AL Vin=100V,Ve1=16V,f(0)=100kHz, Tj=25°C

< StarterZ > Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH £ &t FRAEME Ratings B
Item Symbol Condition MIN | TYP | MAX | Unit
FREERERBE Under voltage protection
V2B EBIREET (ACA WK E—F)
Vc2 startup threshold voltage 1 (AC Input) Ve2(stil LS>Vis(acon) 1.4 122 130 v
V2B EBRIREE2 (DCANREE—F)
Vc2 startup threshold voltage 2 (DC Input) Ve2(st)2 LS <Vis(acon) 9.3 100 107 v
Ve2EI{EELLERE
Vc2 shutdown threshold voltage Ve2(sp) 6.8 15 8.2 v
L /[ (==
Ve2BfERta/ L REE Ve2(st/sphhysl | Ve2(st)1-Ve2(sp) 37 4.7 5.7 %
Vc2 st/sp hysteresis voltage 1
VoY i (==
Ve2BpfERta/ L BEE2 Ve2(st/sphhys2 | Ve2(st)2-Ve2(sp) 1.8 25 3.2 %
Vc2 st/sp hysteresis voltage 2
SEEEBEEEHEAE HV startup section
FLAr oy o taER1 Vin=100V
Drain—kick supply current 1 Tdk(on)1 Ve2=1.0V 20 28 3.6 mA
FLAoxu o itiaEiR2 Vin=100V
Drain—kick supply current 2 Idk(on)2 Vc2=4.0V 27 33 40 mA
FLAY Ty D EiR1. 2018 V2EE Vin=100V
Exchange voltage of Drain—kick current Vo2(dkon12) Idk(on)1—Idk(on)2 20 2.5 30 v
RLA ¥y 0FFEHBE IR . Vin=100V,Vc1=16V,
Vin current of DK—off Ivin(dkoff) Vsen>Vsen(xdischg) 5 20 40 uA
RLA2 ¥y ONBVe2EE Vin=100V
Vc2 voltage of DK-on Ve2(dkon) Vel1=0V 130 136 142 v
RLA>% v 0FFEEVc2EE1 Vc1=16V,Vsen=6V,
Vo2 voltage of DK~off1 Vo2(dkof) | g RsTcVbst(H/L) 126 | 133 | 140 1V
KLA>F YD O0OFFRFVc2EE2 Vc1=16V Vsen=6V,
Vc2 voltage of DK-off2 Vo2(dkoff)2 BURST>Vbst(H/L) 1.8 125 132 v
FLAZFuOFIEVe I BE -
Vel voltage of DK-off Vel(dkoff) Vin=100V 11.2 12.6 14.0 \Y
S NN 3 ==}
FLA>%yTRERVCIBE Vci(dkon) | Vin=100V 7.0 8.0 90 | v
Vel voltage of DK-on
S, =0 [SEl=5he H— —
XAV TFUYREBEER lin(xdischg) Vin=100V,Vsen=0V 07 0.9 . A

X-cap discharge current

LS > Vis(acon)
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-1.ER KT (2/8)

Electrical characteristics (2/8)

I B EFE A1 Vin=100V,Ve1=16V,f(0)=100kHz, Tj=25°C

< StarterZ > Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH R £t #RIEfE Ratings Bify
Item Symbol Condition MIN | TYP | MAX Unit
HEER consumption current
FEEBVIRHESR Vin=100V
Vin current of stand-by Idk(stb) Vcl1=0V, Vsen=0V 0.7 09 1.1 mA
RV URE TR (VN —AMZLL) Vc1=16V, Vsen=6V
Vel current of stand-by 2 (burst stop) Ive1(stb) BURST > Vbst(H) 0.8 10 12 mA
BERFHEER Vel=16V
Operating current ve1(on) Vsen=6V " 14 17 mA
IN—ARHEEE Burst section
BURSTI#FSSTIHREEX
BURST voltage of output off Vbst(H) 1.8 20 22 v
BURSTi#FSSTREEZE
BURST voltage of output on Vbst(L) 1.3 1.5 1.7 v
i = o)
BURSTIF i il /EMBITE £ Vbst(H/Lhys | Vbst(H)-Vbst(L) 03 | 05 | o7 | v
Output off/on hysteresis voltage
BURSTImFME &1 ) ASTBY < Vastby(bston/off)
BURST discharge current 1 Ibst(dis)1 BURST=1.0V 250 400 550 uA
BURSTiFREER2(/\—AME—FK) . ASTBY > Vastby(bston/off) _
BURST discharge current 2 (burst mode) lost(dis)2 | 5psTZ10v 5 0 5 uA
BEVRZE Thermal shutdown protection
= (kB RE
BiFfFILRE TSD 140 _ _ °c
Operating stop temperature *9
= 7 =2:8 =
BFF L/ EREER ATSD _ 40 _ °c
Hysteresis temperature *5
SvF{R# Stop latch section
FyTFHRBREE
Latch reset voltage of Vc2 Ve2(latch reset) 6.0 7.0 8.0 \
V2BMEE I /Sy TFHERERE Ve2(sp)/ Vc2(sp)- 0.1 05 10 y
Vc2(sp)/Vc2(latch reset) hysteresis Vc2(latch reset) | Vc2(latch reset) ’ ' '
VC1 bl i{%ﬁx%
1 . i X
Over voltage protection of Vel Vel (ovp latch) 310 330 34.7 v

nl |:|+ 1% n.|.—|:

Design assurance.
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Electrical characteristics (3/8)

<LLCHE>

B2 E R EIB A [EVin=100V,Ve1=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

SST discharge delay time after AC-OFF

EH R £t #RIEfE Ratings B gy
Item Symbol Condition MIN | TYP | MAX Unit

A S BSFRHEEE Input monitoring section

LS/VsenZ it _

LS/Vsen ratio LS/Vsen 1.05 1.20 1.35

ANBEEHRLELMET (SS-Reset) LS > Vis(acon)

Input threshold voltage 1 Vseni ASTBY < Vas(on/off) 085 1.00 1.15 v

ADEEEHRLELVE2 (SS-Reset) LS > Vis(acon)

Input threshold voltage 2 Vsen2 ASTBY < Vas(on/off) 0.75 0.90 1.05 v
= T B =5

ANBEERLELMEI2BEE Vsen(1-2hys | Vsen1-Vsen? 005 | 010 | 020 | v

Input 3/4 hysteresis voltage

ANEEEHRLELVES (SS-Reset) LS> Vis(acon)

Input threshold voltage 3 Vsen3 ASTBY >Vas(on/off) 0.85 1.00 115 v

ANEBEEHRLELVES (SS-Reset) LS>Vls(acon) or

Input threshold voltage 4 Vsend ASTBY > Vas(on/off) 0.75 0.90 105 v
= B =

A1 %Em*ﬁ,b%lr\1-|§3/4 BEE Vsen(3-4)hys | Vsen3-Vsen4 0.05 0.10 0.20 \

Input 3/4 hysteresis voltage

ANEEEHRLELVES (SS-Reset) LS< Vls(acon)

Input threshold voltage 5 Vsend ASTBY < Vas(on/off) 33 35 3.7 M

ANEEEERLELVES (SS-Reset) LS < Vis(acon)

Input threshold voltage 6 Vsen6 ASTBY < Vas(on/off) 30 32 3.4 v
o= E ES =

A% EEEE*EL’%[.'\EWG BEZ Vsen(5-6)hys | Vsen5—Vsenb 0.1 0.3 0.5 \%

Input 5/6 hysteresis voltage

ANBEEHRLELMET (SS-Reset) LS < Vis(acon)

Input threshold voltage 7 Vsen? ASTBY > Vas(on/off) 085 1.00 1.15 v

ADEEEHRLELVES (SS-Reset) LS < Vis(acon)

Input threshold voltage 8 Vseng ASTBY > Vas(on/off) 0.75 0.90 1.05 v
= B

ANBEERLEMET/SBES Vsen(7-8)hys | Vsen7-Vsen8 005 | 010 | 020 | v

Input 3/4 hysteresis voltage

Vseniifi = IL BfBURSTIR B E 7t . _ _

BURST discharge current at Vsen-OFF Ibst(vsendis) | Vsen=0V, BURST=1V 2.0 35 5.0 mA

Vsenifi F{E 1L BV I IREE R . _

Vc1 discharge current at Vsen—OFF Ivel(vsendis) | Vsen=0V 20 3.0 4.0 mA

—OFF# R
AC-OFFi# ST B B LR Fi Tsst(dischg) | LS>Vis(acon) 90 | 140 | 190 | ms
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Electrical characteristics (4/8)

<LLCHE>

YCIEEAZIE A (X Vin=100V,Vc1=16V,f(0)=100kHz, Tj=25°C

Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

EH R £t #RIEfE Ratings B gy
Item Symbol Condition MIN | TYP | MAX Unit

SSTH#EHE SST section
SSTimFLELMVE
Input threshold voltage Vsst 1.3 1.5 1.7 v
SSTREEMI _ _ _ -
SST charge current 1 Isst(chg)1 SST=0V 110 90 70 uA
SSTREER?2 _ _ _ _
SST charge current 2 Isst(chg)2 SST=1.0V 40 30 20 uA
SSTREEM3 SST=0V B ~ _
SST charge current 3 Isst(chg)3 ASTBY>Vas(bston/off) 110 90 70 uA
SSTHEER . SST=1.0V
SST discharge current Isst(dischg) Vsen=0V 20 40 6.0 mA
SSTimFEIMERE
SST open voltage Vsst(open) 1.9 2.1 23 \Y;
LLCENERASASSTEE
SST voltage of LLC start Vsst(st) 05 0.6 07 v
LLCEN{E{ZLLSSTEE
SST voltage of LLC stop Vsst(sp) 0.4 0.5 0.6 \
LLCE{FRALE/fZ LLSSTEEZE -
SST hysteresis voltage of LLC st/sp Vsst(st/sp)hys | Vsst(st)-Vsst(sp) 0.04 0.10 0.20 Y,
SSTSYF{FILEE
SST latch stop voltage Vsst(latch) 43 4.5 4.7 v
/- REARBERSSTRITRIE Vsst(bst) | BURST>Vbst(H/L) 04 | o5 | o6 | v
SST voltage to burst operation

. I SST=Vsst(st)

2 BB EEL

SSi.EjB#FBJm¥mEE'M ! Ifb(ssst)1 ASTBY>Vas(bston/off) 04 0.7 1.0 mA
FB discharge currentl of SS offset Vsen=1V

s == o SST=Vsst(st)
SSERIFBIEF MBEM 2 Ifb(ssst)2 ASTBY>Vas(bston/off) 1.2 16 2.0 mA
FB discharge current2 of SS offset Vsen=5V

s s SST=Vsst(st)
SSIEBIFTFBIF MEEM 3 Ifb(ssst)3 | ASTBY<Vas(off) 12 16 20 | mA
FB discharge current3 of SS offset Vsen=5V
LSH#EHEE LS section
ACANEHE—RONLSEE (LS ON)
LS threshold voltage of AC monitoring mode Vis(acon) 0.75 1.00 1.25 v
CSO#m+ HIEE
Hi voltage of CSO Veso(H) SST>Vsst 23 2.5 2.7 \%
CSO#iF FREER SST>Vsst B ~ ~
CSO charge current leso(che) Vcso=0V 1.3 1.0 0.7 mA
CSOif¥ LowEE _
Low voltage of CSO Veso(L) SST<Vsst 0.3 0 0.5 \
CSOimF MEER . SST<Vsst
CSO discharge current loso(dischg) Vcso=2.5V 0.7 10 13 mA
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Electrical characteristics (5/8)

YCIEEAZIE A (X Vin=100V,Vc1=16V,f(0)=100kHz, Tj=25°C

<LLCER> Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH R £t #RIEfE Ratings B gy
Item Symbol Condition MIN | TYP | MAX Unit

RAIHEEE Timer section

TimerLZELMET )

Timer threshold voltage 1 Viimer(set) 32 3.5 3.8 v
TimerLE L VB2 .

Timer threshold voltage 2 Vtimer(reset) 0.15 0.30 0.45 V
. Sel=ahe

pmerﬁ@@ulﬂ Itimer(chg)1 CS > [Vocp1(=+))| -50 -40 -30 uA
imer charge current 1

TimerFEEER2 . [Vocp2(£)|<CS<IVocp1(£)| | _ _ _

Timer charge current 2 timer(chg)2 |\ o(oop2)CSOVasoltmn) | ~24 1.7 1.0 | uA
TimerFEEER3 . [Vocp2(£)|<CS<IVocpi(£)| | _ _ ~

Timer charge current 3 Itimer(chg)3 CSO>Veso(tmr) 50 40 30 uA
Timeri & Efi(Refresh) .

Timer discharge current (Refresh) Itimer(refresh) 40 80 120 uA
TimerfREERER) . .

Timer discharge current (Intermittent) Itimer(dischg) 30 6.0 9.0 uA
FIRIIHEHE Oscillator section

[E] 3] By =g

IR BECERE 0) Ct=1500pF,Rt=9.3k Q *6 90 100 110 kHz
Output frequency

VIRAA—REIRE Ct=1500pF,Rt=9.3k Q *6

Soft start frequency fss SST=Vss(st) 280 340 400 kHz

s

FEREEA lb(chg) | FB=4.0V -130 | -110 | -90 | mA
FB charge current

FBREFILEE

FB charge stop voltage Vfb(top) 475 5.00 5.25 Vv
FBREERBEE!

FB charge start voltage 1 Vfb(bottom)1 3.50 3.75 4.00 \%
FBRE ERBEE2

FB charge start voltage 2 Vfb(bottom)2 | Tss(3) *7 2.75 3.00 3.25 \Y,

5= 1L

FEARBHIAEE Vfb(bottom)3 | ASTBY>Vas(on) 255 | 28 | 305 | v
FB charge start voltage 3

FBYRVEE

FB musk threshold voltage Vib(msk) 4.55 4.80 5.05 v
TssthRLL Tss(3) *7 | SST=Vss(st) - 1.7 - -

Tss expansion ratio

*6 Ct : FBIRFIZHEMET HoMTFar T

Ct is external capacitor connected to FB terminal .

Rt : FBIfFIZHEHT ST IHER

Rt is external resistor connected to FB terminal .

*7 Tss(3): FiRaR15 B L3% H OVGLOONIFLL (FEHRELD)
Tss(3) is on—time ratio of VGL depend on 1st and 3rd time
in saw—tooth wave. (design assurance)
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Electrical characteristics (6/8)

<LLCHE>

IR B EB A (XVin=100V,Ve1=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

didt(-) threshold voltage

b= e & BRMEHE Ratings Bify

Item Symbol Condition MIN | TYP | MAX Unit
BERIREMEE Over current protection
88§}§1§*§E§§$ voltage Vocp1(+) 0450 | 0500 | 0550 | Vv
ggmgii*ﬁifi voltage Vocpl(-) -0.550 | -0.500 | -0.450 | Vv
S0Pzt s volags Voop2(1)1 0300 | 0350 | 0400 | v
88%53%]?2?;& 2\/o|tage Voop2e)2 [\ SSOY 0200 | 0250 | 0.300 | v
ggﬁﬁﬁii*ii?ici voltage Vocp2(-) -0.400 | -0.350 | -0.300 [ V
gzjﬁi?ﬁen . les cS=0V -120 | -100 | -80 | uA
g:g‘fjﬁg::@;;ﬁ Veso(pre) | Gs=0V 2.3 25 27 | v
8(8382\/%135512‘2‘%800'}2%_%3@& Veso(ocp?2) [Vocp2(=£)|<CS<|Vocp1(£)| 2.4 26 28 Vv
gﬁgffiﬁ?ﬁ'gimge Veso Veso(ocp2)-Veso(pre) | 004 | 010 | 020 | Vv
E:g r\fl'ffe] ﬁctiqiiﬁ"ﬁjﬁﬁ a:.é\;v]-iTt:ching Veso(tmr) 3.4 3.6 38 v
83220%::2?31?2?15iaf)?fifperation Icso(ocp2) CSO>Veso(ocp2) -30 -20 -10 uA
g:?ﬁiﬁfﬁﬁrem leso(dis) | CSO=2.8V 5 10 15 uA
égéodﬁgjfﬁzf ﬁfﬁﬁﬂfﬁlr AC-OFF Teso(dischg) | LS ON 20 35 60 [ ms
di/dtfRFEMERE di/dt protection
G BB voltage Vaidt(+) 0030 | 0060 | 0090 | V
didt (iR HEE 1 Vdidt(-) -0.090 | -0.060 | -0.030 [ v
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Electrical characteristics (7/8)

YCIEEAZIE A (X Vin=100V,Vc1=16V,f(0)=100kHz, Tj=25°C

<LLCER> Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH R £t #RIEfE Ratings B gy
Item Symbol Condition MIN | TYP | MAX Unit

ASHEBE Active stand-by section

ASE—FERRERE

AS—mode start voltage Vas(on) 3.0 32 34 v

ASE—FELERE

AS-mode stop voltage Vas(off) 2.0 2.2 24 \%

ASTBYIH FRAIMERE

ASTBY open voltage Vastby(open) 45 5.0 55 Y,

ASTBYiiFFEER _ _ - _

ASTBY charge current 1 lastby(chg)1 ASTBY=0V 3.5 2.5 1.5 uA

ASTBYifFFEEE 2 ASTBY>Vastby(bston) _ _ _

ASTBY charge current 2 lastby(chg)2 ASTBY<Vastby(open) 8.0 50 20 uA

ASTBYin TR EER -

ASTBY discharge current lastby(dischg) | ASTBY>Vastby(open) 2.5 45 6.5 uA
S R N o 55

N—AME—FFRASTBYiRFEE Vastby(bston) 47 40 43 y

Burst—-mode on voltage
N _am s

A= AREFRIRASTBYH T BT Vastby(bstoff) 36 39 | 42 | v

Burst—mode off voltage

N—R+E—FRAtR/BERETE

Burst—-mode on/off hysteresis voltage Vastby(on/ofbhys 0.05 0.10 0.20 v

ASZT7ENMERIRERE .

AS-linear start voltage Vas(linon) 2.1 3.0 3.3 v

1= 71 =5

ASU=TRIERIREIE Vas(linoff) 2.0 2.2 2.4 Vv

AS-linear stop voltage

ASYZ=TEERFFBIUEER 1 . LS=0V,Vsen=5V

FB discharge current 1 of AS linear Ib(astin)1 ASTBY=2.7V 250 350 450 uA

AS)=T7EERFBIREER 2 . LS=0V,Vsen=4V

FB discharge current 2 of AS linear Ifb(aslin)2 ASTBY=2.7V 80 170 260 uA

ASY=TENMERFFBINEER 3 . LS=0V,Vsen=3.4V

FB discharge current 3 of AS linear Ifb(aslin)3 ASTBY=2.7V 5 50 100 uA
ASU=TENMERFBINEER 4 . LS > Vis(acon),Vsen=6V

FB discharge current 4 of AS linear Ifb(aslin)4 ASTBY=2.7V 10 170 210 uA
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Electrical characteristics (8/8)

<K /38>

I B EFE A1 Vin=100V,Ve1=16V,f(0)=100kHz, Tj=25°C

Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

b = Ea) 303 RIE{E Ratings Bify
Item Symbol Condition MIN | TYP | MAX Unit
INAHARRSA/\B4BE High side driver section
SKSA/8 -]
INAYAEESA A BIERIEEE VB-VS(st) 6.5 75 85 | v
high side driver start voltage
P’]."“f.'“ PS4 IR B VB-VS(sp) 45 55 65 | v
igh side driver stop voltage
P’]."“f.’”‘ PS4 IR B 2 Ve2-VB | Vo2(sp)-VB-VS(sp) 15 25 35 | v
igh side driver stop voltage 2
LLCKS4/\ LLC driver
V—RERENEE Ve2=VB=12V B ~ _
Output source current lout(so) VGL=VGH=0V 280 240 200 mA
LUOERENREN . Ve2=VB=12V
Output sink current lout(si) VGL=VGH=12V 320 400 500 mA
ONTa—74— duty Ct=1500pF,Rt=9.3kQ*6 | 40 45 50 %
Output duty cycle ’ ’
%‘VF?’(L\ DT Ct=1500pF,Rt=9.3k Q2 *6 250 400 550 ns
Dead time
LFTIRR(LE DT Ct=1500pF Rt=9.3k Q%6 | —100 0 100 | ns

Unbalance of dead time

*6 Ct : FBIFFISHMET B9METL Ty

Ct is external capacitor connected to FB terminal .

Rt : FBIGFIZIER T B9 TR

Rt is external resistor connected to FB terminal .




ShinDengen /
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; Type
RIS MCZ5216ST

4 i FHEREEREA Pin Function

HFES e HERE
PIN No Symbol Starter/LLC Function
, EBEIERA HimF . XAV R ERF
1 Vin Starter Input of start—up circuit, X—cap discharge
RIS F
2 (NC) Non connection
ACEStR . VsenBIX iR IHF
3 LS Starter AC detect, Vsen charge
A Veon | strter/iic | ANBEREIET EANRE. SSULIR
Low voltage protection. SS-reset
s | astey |sameiic| TITATREVAAGIERT . N—RE—FOBGHT
Change to active stand-by mode, burst mode
6 BURST | Startersiic | ‘Y- ARREMEMHIENGT
Control to burst operation
; 50 o | BEATHCRMEERERGT . ACKRE AT
Detect to adjust response of averaging current, AC detect output
8 SST LLG YILRA—FEEERBBFOBREERAIL T ERHF
Control to soft—start time and intermittent operation time
; os o | BERRL BEATHLRE. d/dCURET L) RERT
Detect to over current, averaging current, di/dt—-mode
0 5 Lo 521K 30D R B AR FALH T Duty CEIE BB D HIE
Frequency and duty setting
I L
11 Vel Starter/LLc | Vo2ERBiGIRT
Power supply to Vc2
O—4ARESA A\ H AT
12 VGL LLC Output of low side driver
GNDifiF
13 GND common GND
HlEEIEE . RS/ \AERL hinF
14 Ve2 Starter/LLC Output voltage of control circuit, driver
_ RIS T
15 (NC) Non connection
NAYARRESANERIGF
16 vB LLC High side driver supply voltage
N ARRSANEEERIGF
17 VS LLGC Reference of high side driver
AP ARRSA/\H HimF
18 VGH LLC Output of high side driver
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5.5 FECE

Pin assignment

SOP18pkg

Vin
(NC)
LS
Vsen
ASTBY
BURST
CSO
SST

CS

[l [ [S] [ [e] [+] [ [S] []

ERERERERERERERERE

VGH
VS
VB
(NC)
Vc2
GND
VGL
Vel

FB




Title Type
- HHEAEE
. e s MCZ5216ST
ShlnDengen Characteristics Specification
6.7 a7
Block Diagram
HS Drv
Vin (1 18) VGH
Start-up
oG o " Vs
dsone
Ls (s 1 15) VB
Vsen on/off
Vsen (4 offtime140ms ‘m—@ 15) (NC)
N
ASTBY(s AS mode | »{ dische | | | Vo2 UVLO } T 9 Vg2
iBurst 4
- ‘ Drain Kick
mode Burst A > ON/OFF ‘ Dropper
BURST ¢ ON/OFF > ohg/disohg |« - . \ - . GND
—>1 Soft start |
[osvelme 2 ] , T
LLG STOP o |
o—» Timer prot > C . 2) VGL
Control Logic
"—>{ AS mode didt |73 Timer chg | '
» CSO>26V % 1) Vel
[ocP2 || chg | E’ﬁ@ vV > dischg
osc J@ FB




Package Outline-Dimensions
unit: mm

scale: 3/1
L6 [JEDEC Code —

JEITA Code —
House Name SOP18

AAARAHAAAR

S I

O
IEELEEEEL
@ ©

11.4+03

+0.10

wm 0 0510 05
1 0.1
/’k\OJS —0.05

Vo

[e]
S
~~
¢
S

~0.10]5 *u 1.27
0.4i0.1

O.SiO.Z
Detail A

4{0.120

08 __027)
HBg0Eaa00

(1.27)
(6.93)

G0 eaaada -

Referential Soldering Pad

- BERICE, BECZER>TFEW

- Optimize soldering pad to the board design and soldering condi tion.

- AEROEHENBIE. ARDHFEGEETEHILENHIVET

- ERIKHRYELTL BIEIREZLT TERTEL

« 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.

U182(2019.02)
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Characteristics Diagrams

frequency vs duty

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

50
—@—Ct=470pF
as k —¥— Ct=680pF
—©—Ct=820pF
—&— Ct=1000pF
'0\6'40 -
= —B8-Ct=1500pF
E —A—Ct=22
° 35 | Ct=2200pF
30 F
25 L '] '] '] L '] ']
0 100 200 300 400 500 600 700 800
frequency [kHz]
frequency vs dead time
800
—A— Ct=2200pF
700 | -8 Ct=1500pF
5 600 | —&— Ct=1000pF
3 —©—Ct=820pF
Z500 |
2 —¥—Ct=680pF
= 400 F —@— Ct=470pF
g
S 300 [
200 |
100 L '] '] '] L '] ']
0 100 200 300 400 500 600 700 800

* Ct : FBIRFICHER T ATV To4

Ct is external capacitor connected to FB

frequency [kHz]

terminal .
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Rt vs frequency

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

600
—@— Ct=470pF
500 F —¥— Ct=680pF
— —©— Ct=820pF
T 400 |
Z —&— Ct=1000pF
>\ -
3300 | —8- Ct=1500pF
o —&A— Ct=2200pF
O
® 200 [
100 |
0 L '] '] L ']
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt [kohm]
Rt vs fss
1200
—@— Ct=470pF
1000 f —¥— Ct=680pF
—©— Ct=820pF
N 0T MH(—)K +—E-Ct=1ooopF
N
I -
= 600 | M C=1500pF
A A\‘\"*A—‘——‘—‘_‘ e
400 1 B e-a 5 5 5 08 og
N A A
200 | oA A—A—A—A—A
0 L '] L '] '] '] '] '] '] '] '] '] L ']
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt [kohm]

* Ct : FBIRFICHER S S4MTIFar T4
Ct is external capacitor connected to FB terminal .
Rt : FBERFIZ#EHE T D5MT TR

Rt is external resistor connected to FB terminal .
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Vsst vs frequency

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

900
—@— Ct=470pF
800
—¥— Ct=680pF
700 |
— —©—Ct=820pF
T e00 |
~ —&— Ct=1000pF
2500 F -8~ Ct=1500pF
c
05400 - —A— Ct=2200pF
(on
® 300 |
200 +
100 F
0 L '] '] L '] '] L ']
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2
Vsst [V]
Vcso vs frequency
900
—@—Ct=470pF
800 P
—¥— Ct=680pF
700 +
i~ —©—Ct=820pF
600
T —&— Ct=1000pF
2500 -8 Ct=1500pF
§400 - —&A— Ct=2200pF
S 300 |
200 }
100 F
O 1 1 1 1 1 1 1 1 1 1 1
24 26 28 30 32 34 36 38 40 42 44 46 48
Vcso [V]

* Ct : FBIRFICHER T ATV To4

Ct is external capacitor connected to FB terminal .
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