ShinDengen /

New power. Your power.

MCZ5217ST /| MCZ5218ST

Control for LLC Current Resonant Power Supply

Feature Outline

- 600 V Gate Driver

- HV Startup

- X-cap.discharge

- Vecec 26 V

- Active Standby Function (Auto switch)

- Soft Start Function

- Maximum oscillation frequency 500 kHz Operable

- Automatic dead time compensation function

* burst control function (Auto switch)

- Overcurrent protection function (OCP1)

- Overcurrent Protection for peak load support
(OCP2)

- OCP2 Input Voltage Correction Function

- Resonance Disconnection Protection

* Overload Timer Function

House Name : SOP18

- External latch stop function

+ Vcc OVP stop function

- Low input voltage protection (
* Thermal shutdown
- Halogen free

- Pb free terminals
- RoHS:Yes

MCZ5217ST MCZ5218ST

automatic restoration

latched version .
version

automatic return

External | stop function latch stop latch stop

Vcec OVP operating

automatic restoration
TSD operating automatic restoration
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LN BRKER

Absolute Maximum Ratings

-1 AHAER
Input Output Ratings IR B A ETj=25°C
Tj=25°C unless otherwise specified
EHE Hik=1 B
Item Symbol Value
. [==)
Vin ANBIE Vin -03 ~ 600
Vin input voltage
TA—TAVTRSANER VB
High side floating supply voltage
HEBEREE/O—FAFRSANERET Voo
Vcce input voltage
NAYARRSANERERE v
VB input voltage
LSifFER mA
LS input current
Vsenifi F &£ 10 \Y
Vsen input voltage
ASIFFEE 5.5 %
AS input voltage '
SSTinFEfR
SST input current . mA
CtinFEE
Ct input voltage 55 v
RtinFEE
Rt input voltage 55 v
IFBifiF &R _
IFB input current lourst ! 10 mA
CSimF&EE -3
~ *
Ves (t < 100us) 5.5+1) v
Idt T.B.D ~ T.B.D mA

*1 SMBEEHINDGEE, ICHLDHABEIZOVTIIFRMEET 5,

In case of external supply voltage. Output voltage from IC is no object.
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1-2.B\EHE

Thermal Ratings

HE s B B
Item Symbol Value Unit

HRIEX

Total power dissipation Pt 25 (*2)

BEMEE ,

Junction temperature T 150

RERE

Storage temperature Tste 40

K 6ia

Thermal Resistance J

*2 4-layer Board

HSIAREMN:114.3mm X 76.2mm, [EE:1.6mm, REHEY 1 X:74.2
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness: 1.6

2 HERBIE M

Recommended operation conditions

ickness : 35um

EA Bify
Item Unit
VinAQEBE
Vin input voltage 480 v
TA—FAVIRSANERE 480 v
High side floating supply voltage
HIEEHEREE
. 22 \%
Vcc input voltage
NATAEESAA VB-VS -0.3 ~  Veo-Vf (x3) v
VB input voltage
A=Y AEESANE Vee -03 ~ 22 v
Vce input va
Tj -40 ~ 120 °C

HRBEEHOHEREBATHRAT L. FHEEICREERETHEEAHYFET.

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

AICEE A DRI R R EHREMABENESICL TS, M R R EREFBRI-I5E . ICHBIRT S REENHYE
T WELESE. TOWEE—FR(F—ToE—F, Va—rE—R) B ETEEEADT, Ea— XL EYENLEREXNEE
T EOBRLLET,

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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3ERMFFE

Electrical characteristics

-1LERMEME(/9)

Electrical characteristics (1/9)

IS ELEFIE S Vin=100V,Vec=16V,f(0)=100kHz,Tj= 25c
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless othe

IHH Hik=1 S
Item Symbol Condition
T REEREREEE Under voltage protection

VecENERRIR/ & EEEEEKREILEE Vee(st)

VecEIEE 1L/ B E X EERRBEEETE Vec(sp)

VecEN{ERRR/ZILBEE

Vce st/sp hysteresis voltage Veclst/sp)hys 6.8 \
SvFREBRVecER

Vee (latch
Latch reset voltage of Vcc cc(latch reset) 8.5 \
VecBIMEELL/ SV FHERVecBEEE Voo (latch reset 05 o v

Vcc sp/latch reset hysteresis voltage

VecBEXRES

Over voltage protectlon of Vel
= EEREENEERIEEE HV startup s
RLAoF 9o EEaER

Drain—kick supply current 1

FLaodyoiaEi2

Drain—kick supply current 2

FLaoFyoiaERI.

Exchange voltage of Drai

FL A2 %y OFFEEH
Vin current of DK—off

232 245 25.8 \%

20 2.5 3.0 mA

27.0 33 40.0 mA

Vin=100V

Idk(on)1—Idk(on)2 20 25 30 v

Vin=100V,Vc1=16V,
Vsen>Vsen(xdischg)

Ivin(xdischg) | Vin=100V,LS=GND 0.8 1.0 1.2 mA
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3-1.ERMIRFIE(2/9)
Electrical characteristics (2/9) b Z R EAE B S (£ Vin=100V,Vec=16V,f(0)=100kHz, Tj=25°C

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

1HE s g WEE Ratngs | B

Item Symbol Condition MIN | TYP | MAX | Unit
SHEEM consumption current
HFHEEVINEEER Ldk(stb) Vin=100V
Vin current of stand-by s Vce=0V, Vsen=0V
RV UEBEER VN\—RAMEL) _ _
Vc1 current of stand-by 2 (burst stop) IveT(stb) Vec=16V, Vsen=6V
HIEREEER Ivel(on) Vce=16V
Operating current Vsen=6V
LSAHEStRH#ABE LS Input monitoring section
LSHFANEEERLEME ‘ _
LS threshold voltage of AC input detect mode Vis(on/off) v

== . == AR
LS OFFEFSSTHNE - X 1 E B 1A EFF AT Tis(sstdischg) 120 ms
Vsen A F1BS 2R H#EEBE Vsen Input monitoring section
ANBEE—FHEVsenLELME 050 _ Vv
ANEEEHRLEMET
Input threshold voltage 1 3.30 3.50 3.70 v
ANEEEEHRLELVE2
Input threshold voltage 2 3.00 3.20 3.40 v
ANBEEFRLEVME/2EEE
Input 3/4 hysteresis voltage 0.1 0.30 0.5 v
ANBEEHRLELMES
Input threshold voltage 3 0.85 1.00 1.15 v
ANBEEERLEMES
Input threshold voltage 0.75 0.90 1.05 v
BE =
AA eaEm*EL%L‘ﬂBM s Vsen(3-4)hys | Vsen3-Vsen4 005 | 010 | 020 %
Input 3/4 hyste
Tvsen(sstdisch
- 0 - ms
g)
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-1.ERMEME(2/9)

Electrical characteristics (2/9) 2R B EB S (X Vin=100V, Vec=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EE e & FRRME Ratings Bfr
Item Symbol Condition MIN | TYP | MAX | Unit
IN—RAHEE Burst section
IFBIF FAA INfE—FLELME .
IFB voltage of standby mode Vifo(stb)
IFBif FSSTIRERMBEE ;
IFB voltage of SST discharge Vifb(bstH)
IFBif FSSTRERIRERE :
IFB voltage of SST charge VifolbstL)
IFBifi FSSTHE/REEEE . i i
IFB voltage of SST chg/dischg hysteresis Vifb(bstH/Lhys Vlfb(b’VIfb(bSt
IN—RISSTHERIAIFBEE T Vsen=5V v
IN—RISSTIEERIAIFBEET \%
S__ == L ==
IN—RSSTIRERIRIFBEIE2 1.00 \
S__ == L ==
IN—RSSTHRERIRIFBEIEL2 1.05 \
S__ == L ==
IN—RSSTIRERIIRIFBEIE3 1.70 \
N == VIS ==
IN—RSSTFH ERIIRIFBEE3 1.75 \
IN—RISSTRERIAIFBEE4 Vsen=5V 1.40 Vv
AS=GND '
IN—RISSTH ERIAIFBE Vsen=5V 1.45 Vv
AS=GND '
IN—RSSTHERAAIFBE Vsen=4.6V 1.55 v
AS=GND '
Vsen=4.6V
AS=GND 160 v
Vsen=4V
AS=GND 170 v
Vsen=4V
AS=GND 175 v
1.70 \
S__ == L ==
IN—RISSTRERIRIFBEIET 1.75 \
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-1.ER MM (4/9)

Electrical characteristics (4/9) 455 E AR A 12 Vin=100V,Vee=16V,f(0)=100kHz Tj=25°C
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

EH Hik=) &5 MEHE Ratings B4y

Item Symbol Condition MIN | TYP | MAX | Unit

SSTHERE SST section

SSTREERI

SST charge current 1 Isst(chg)1 SST=0V

SSTREER?2
SST charge current 2

Isst(chg)2 SST=1.0V

EE RS —
SSTREER3 lsst(chg)3 SST=1.0V

SST charge current 3 N—X BB
SSTIEER sst(dischg) | ST
SST discharge current sstidische Vsen
SSTiiiF Bl £ Vsst(open)
SST open voltage P
L ==
LLCENERASASSTEE Vsst(st)

SST voltage of LLC start

LLCENF{=LLSSTEE
SST voltage of LLC stop

LLCENERASR/IFILSSTEEZE
SST hysteresis voltage of LLC st/sp

Vsst(sp) 0.50 0.60 \

0.04 0.10 0.20 \"

SSTSYFFILLERE

SST latch stop voltage 43 45 47 V

R [=El=Ek
SSTSYFELLBSSTIREE R 30 40 5.0 mA

N—RANER B ERFSSTIRIFE
SST voltage to burst operatig

SSEMFHCHET £ B

BURST>Vbst(H/L) 0.4 0.5 0.6 \

SST=Vsst(st)

Ct charge current1 of € Ifb(ssst)1 T.B.D mA

[SEl=Skr 3 .
SSf_EJH?fCtjﬁﬁ%af%/m n Ifb(ssst)2 SST=Vsst(st) TBD A
Ifo(ssspa | SST-Vestist TBD mA
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-1.ERMIHEME(5/9)

Electrical characteristics (5/9) 455 E AR A 12 Vin=100V,Vee=16V,f(0)=100kHz Tj=25°C
Vin=100V,Vcc=16V.f(0)=100kHz,Tj=25°C unless otherwise specified

HE s &5 MEHE Ratings B

Item Symbol Condition MIN | TYP | MAX | Unit

RAIHEEE Timer section

TimerFe BRI BESSTIH FLELVE Vest(tmn)
SST threshold voltage of Timer charge

Timer R LLLELME Vtimer(set)
Timer threshold voltage of charge stop

TimerlEFLLLELVE

) . Viti
Timer threshold voltage of discharge stop timer(reset)

TimerFEEER1 .

+
Timer charge current 1 Itimer(chg)T cs >’4(_)l
TimerFE B E 2 .
Timer charge current 2 ltimer(chg)2
TimerFE B E 3

Timer charge current 3 ltimer(chg)3

Timer/i%l & & i(Refresh)
Timer discharge current (Refresh)

TimerfREEFR(ER)

Timer discharge current (Intermittent)

Itimer(refresh 40 50 uA

6.0 8.0 uA
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-1.ER MM (6/9)

Electrical characteristics (6/9) 155 E AR A 12 Vin=100V,Vee=16V,f(0)=100kHz Tj=25°C
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EH 2 St FRHE{E Ratings | mif
Item Symbol Condition MIN | TYP | MAX | Unit
FIRZSHLHE Oscillator section
OJE’&%QE%E 0) Ct=820pF,Rt=1.5k Q #5
utput frequency
YILRE—R RS fos Ct=820pF Rt=1.5k Q *5
Soft start frequency SST=Vss(st)
DTHIRICtINEE R . _
Ct discharge current for DT lot(dischg)DT | Ct=2.5V
CtREER _
Ct charge current lot(chg) Ct—2.‘
I HEMERFCtIRBER _
Ct charge current for asymmetry lot(chg)AS =40V uA
Tss3FNERFCtRBE BN 0.6
Ct charge current for Tss3 lot(chg)Tss3 *lct(chg) uA
CtREMIRER
Ct charge start voltage Vet(bottom) 1.50 v
CtIREBIFILEEI
Ct charge stop voltage 1 3.50 v
CtIREEBFILEE2
Ct charge stop voltage 2 4.50 v
CtYRIEE
Ct musk threshold voltage 1.70 v
OCP3t&Hi FRCtIH FEIE 170 v
OCP3fRH MK+ HE Vot(ocp3m) 250 v
RtAFEE vrt 2.00 v
Irt1 7.0 mA
Irt2 50 uA
DT(max) 500 ns
Tss(3) *6 SST=Vss(st) - 1.7 - -

*5 Ct : FBIfFICHER I oMt IFa>To4
Ct is external capacitor connected to FB terminal .
Rt : FBImFICIE#T S DoMT(FiEin

Rt is external resistor connected to FB terminal .

*6 Tss(3): FIRAF 15 B L35 B DVGLOONIEL (FXEHRED)
Tss(3) is on—time ratio of VGL depend on 1st and 3rd time
in saw—tooth wave. (design assurance)
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-1.ERMIEME(7/9)

Electrical characteristics (7/9) ISR =18 A £ Vin=100V,Veo=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
HE ) v AR Renes | 2
Item Symbol Condition MIN | TYP | MAX | Unit
BEIREMBE Over current protection
OCPIHBRHERE Voopl(+)
OCP1(+) threshold voltage P
OCPI-RHERE Voopl (L)
OCP1(-) threshold voltage P
OCP2(HRHEE 1
OCP2(+) threshold voltage Vocp2(+)1
OCP2(HBRHEE 2
OCP2(+) threshold voltage Vocp2(+)2 0.400 \
OCP2RHERE _ _
OCP2(-) threshold voltage Vocp2(-) 0.450 \
ASImFFRERHLEME Ves(aschg) _ v
CSIFER _ _
CS bias current les 100 90 uA
di/dt{REHERE di/dt protection
didt(HRHEE
didt(+) threshold voltage 0.080 0.100 0.120 \
didtO)RHEE _ _ _
didt(-) threshold voltage 0.120 0.100 0.080 \
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-1.ER MM (8/9)

Electrical characteristics (8/9)

IR FEAZIE A (X Vin=100V,Vee=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vcc=16V.f(0)=100kHz,Tj=25°C unless otherwise specified

EH 2 St FRHE{E Ratings | mif
Item Symbol Condition MIN | TYP | MAX | Unit
ASHERE Active stand-by section
ASHiF BB E Vas(open)
AS open voltage P
ASU=TBEBIIARIE Vasinon
AS-linear start voltage
ASYZTENMERIRERE .
. Vas(linoff)
AS-linear stop voltage
ASE—RRIIEEIE Vas(on)
AS-mode start voltage
ASE—FELERE
AS—mode stop voltage Vas(off)
F—FASENEE
Vas(non)
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-1.ERMIHEME(9/9)

Electrical characteristics (9/9) b Z R EAE B S (X Vin=100V,Vec=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vcc=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

EHH Hok=1 B3 FRAEIE Ratings B4y

Item Symbol Condition MIN | TYP | MAX | Unit

INAYARESA/\#4EE High side driver section

NAFARESA BB B
high side driver start voltage

VB-VS(st) 8.0

NAYARRESANEFEFEILERE
high side driver stop voltage

VB-VS(sp) 6.0

NAYARRSANBEELERE 2

high side driver stop voltage 2 Vo2-VB Ve2(sp)-VB-VS(sp) 15

LLCKSA/\ LLC driver
V—REREIEE S Vee=

Output source current Tout(so) VGL=VGH=0V,

DUUBREIREN

Output sink current

-200 mA

Tout(si) 500 mA

ONTa1—F1—

0,
Output duty cycle 45 50 %

duty

TYREA L

Dead time

400 550 ns

EFFYREALE

Unbalance of dead time

=8k Q *5 =50 0 50 ns

*5 Ct : FBimF &9 HoMT(Fa>
Ct is external capacitor connected to FB
Rt : FBImFIZ#Eft 3 DM (1S

Rt is external resistor co
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435 FHEEEERBA Pin Function

HFES £k Starter/LLC HeaE
, EBERA DifF . XAV RERF
1 Vin Starter Input of start—up circuit, X—cap discharge
B RiEfin T+
2 (NC) Non connection
ACANEER
3 LS Starter AC detect
s Veon | Starter/iic | ANBERMEHT , E AN R,
Low voltage protectio rese
5 AS Starter/LLC Zf”‘fj REL NGB
ange to active /Sta
AV TUYERIRF
6 SST Starter/LLG Control to soft—stad operation time
RiRI|AIL T YR
7 Ct LLC Czpacitor fo illator
8 Rt LLC tor and terminal for frequency modulation.
9 IFB LLC
2 FiGF. ACEIfR H hifF
10 Cs LLC e of averaging current, AC detect output
‘RS54t HimF
" VGL e driver
12 GND
. FoA/\AERE hinF
Output voltage of control circuit, driver
HEIDTHIEDL T Y iEkinF
Auto Dead time
RiEftin T
Non connection
NAFARRSANERimF
High side driver supply voltage
s LLG INYARRSANEEERIGF
Reference of high side driver
NAHARRSA AT
18 VGH LLC Output of high side driver

Shindengen Electric Manufacturing Co., Ltd.

tentative_MCZ5217ST / MCZ5218ST_Rev.01(2024.12)e




5.8 FECE

Pin assignment

SOP18pkg
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6.7 1wy
Block Diagram

~

LS (—> —{_AC detect|—r

Mode select

DC detect
Vsen
Vsen collection
SST
Auto DT DT
CT Control Logic VGL
ND
RT

Ex/Auto Burst

CS AS
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Package Outline-Dimensions

unit: mm
scale: 3/1

L6 [JEDEC Code -
JEITA Code —
House Name SOP18

AAARAHAAAR

S I

O
BEHBEHHH

@ ©

11.4+03

fow

[e]
S
~~
¢
S

£ 0.10

O.SiO.Z
Detail A

g pad to the board design and soldering condi tion.

c AEBERDTHARIE. BERDHFELGKEETEHIENHIET

c CERICH Y E LT BRI EEHRT THERTEL

- 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)

ShinDengen /




I Notes

1.

2.

. Please note that all information described or contained herein is su

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

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 contr
disaster/crime systems, safety equipment, medical equipment, etc.

[Specific applications])

Nuclear reactor control systems, aircraft, aerospace equipment, submarine repeaters, life support

ers are advised to

Although Shindengen continuously endeavors to enhance the quality aninlity of
ir ntainm i-fai o that personal injury,

consider and take safety measures in their design, such as redundancy, f
fires, or societal damages can be prevented.

duct upgrades and othel
reasons. When buying Shindengen products, please contact the Comp; i tors to obtain the latest information.

In the event that any product described or
Foreign Exchange and Foreign Trade Contri
Japanese government in accordance with th

egory of strategic products controlled under the
products shall require an export license from the

No reprinting or reproduction of the,
from Shindengen.

in whole or in part, is permitted without proper authorization
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