ShinDengen /

MCZ5211ST

LLC Current Resonant Mode Controller

Feature Outline

* Robust 600V direct gate driver

« HV Startup function

* Vcc(max)=35V

« Active Stand-by function

+ Burst mode function

+ Soft Starting function

« Operating frequency 500kHz is available

« Over current protection(OCP1)

+ Over current protection for peak load(OCP2)

« Correction of OLP(OCP2) level based on the input voltage.
+ Capacitive mode protection

+ Two-step timer latch function

« Latching protection with external signal is possible
+ Vcl OVP(Latching protection) is possible

+ Low input voltage protection(Vsen)

« Thermal Shutdown

+ Halogen free

* Pb free

* RoHS:Yes

House Name: SOP18

Shindengen Electric Manufacturing Co., Ltd. MCZ5211ST_Rev.02(2020.07)e
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Absolute Maximum Ratings

FTAdTER IR AE B AL T=25°C
Input Output Ratings Tj=25°C unless otherwise specified

EHH iEs FIRIE B

Item Symbol Value Unit
VinANEE Vin 03 ~ 600 v
Vin input voltage
2O—TAVTRSANER ]
High side floating supply voltage vB 0.3 600 \%

1145020 2 Il
%Jﬁﬂ.nﬂ EIREE Vol 03 ~ 25 v
Vel input voltage
KRS S g
/\{*1'4FI~74/\|%1,\§E VB-VS 03 - 16 v
VB input voltage
— RS NEEE
A #4FF74/\EE.:,\EE,E Vo2 03 _ 5 v
Vc2 input voltage
i &=
Vsenfl.ﬁ'ﬁ? BT Vo 03 ~ 0 v
Vsen input voltage
ASTBYiHFEE
= ~ *

ASTBY input voltage VasTeY 0.3 6(*1) Vv
BURSTixFFER B
BURST input current loursT 1 10 mA
SSTiiF & j
SST input current Isst 1 10 mA
SSDiRmFEE ~
SSD input voltage Vssp 0.3 6(%1) Vv
CSOImFEE B
CSO input voltage Veso 0.3 6 Y,
CstiFEE j
CS input voltage Ves 3 6 \"

*1 SMREERMDIZE, ICHLDHEAEBEIZDVTIEFEET B,

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

5SK-175093-1
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Thermal Ratings

|HE BT FIRIE Bif

Item Symbol Value Unit
'El'tﬁl*%f\fver dissipation Pt 24 (*2) w
E%i‘ﬁiﬁ%’fmperature T 150 <
1S%tj)iszncaji!:c_—emperature Tste ~40 ~ 150 <
ﬁig;:il Resistance Oja %0 (*+2) c/W

*2 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 (%3) v
VB input voltage
_ RS \E g
A=Y AFFSANBREE Ve2 -0.3 ~  Ve2 (x4) v
Vc2 input voltage
oanEe
EEERE Tj -20 ~ 120 c
Junction temperature

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

*4 BELRHFEGR—I)DVe2(dkon)iRIEEES R
Please refer to Drain—kick section Vc2(dkon) of 3 pages of this specification.

IE

Notes

ERBEEHOERZEATERY AL, EHELICREERETEENHYFET,

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

AICEHERA DRI R RKEHREBZIENLSICL TSV, R RKERERBZIGE. ICHBIRT DA REEAHYE
T HELGE. TOWBE—F (F—TUE—F. L a—rE—R) B ETCETELADT, Ea—XGEY B LEZE X FE
Y LOBRELLET,

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(1/6)

Electrical characteristics (1/6) IR ELREE S (EVin=100V,Ve1=16V.f(0)=100kHz, Tj=25°C
< Starterfp > Vin=100V,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 10.7 v
Ve2EEfE L EE
Vc2 shutdown threshold voltage Ve2(sp) 6.8 75 8.2 v
V2B ERtR/ B LEEE
Vc2 st/sp hysteresis voltage Ve2(st/splhys 18 25 3.2 v
BERE Thermal shutdown protection
BEfFILIRE 140 _ ~ .
Operating stop temperature TSD *5 C
BEELL/BIREENR _ 40 _ 0
Hysteresis temperature ATSD *5 c
SyFIRE Stop latch section
SYFRERER
Latch reset voltage of Vc2 Ve2(latch reset) 60 10 80 v
V2@EELIL /Sy FRIREEE Vc2(sp)-
Vc2(splatrst 0.1 0.5 1.0 \Y,
Ve2(sp)-Vc2(latch reset) hysteresis o2splatrst) Ve2 (latch reset)
VeliBEEREET
Over voltage protection of Vcl Vel (ovp latch) 310 330 34.7 v
RLA> Xy O#EE Drain—kick section
FLAY Ry O BHRERT Vin=100V
Drain—kick supply current 1 Idk(on)1 Vec2=1.0V 20 28 3.6 mA
FLAoxooitiaER2 Vin=100V
Drain—kick supply current 2 Idk(on)2 Vc2=4.0V 27 33 40 mA
FLAvF v BiaER1 2018 V2EE Vin=100V
Drain—kick supply current 1,2 Ve2(dkon12) Idk=Idk(on)1—1Idk(on)2 20 25 30 v
FLA> ¥y OFFREEEER . Vin=100V
Vin current of DK—off Ivin(dkoff) Vcl1=16V 5 20 40 uA
FL A%y ONBFVe2EE Vin=100V
Vc2 voltage of DK-on Ve2(dkon) Ve1=0V 121 128 135 v
FLA> Xy Y0FFVe2E R _
Vo2 voltage of DK—off Vc2(dkoff) Vci1=16V 11.8 125 13.2 \Y
FLAoF vtV EE .
Vel voltage of DK—off Vc1(dkoff) Vin=100V 11.2 12.6 14.0 \Y
s NN &=
FLA2 o O BERVIBE Ve1(dkon) Vin=100V 7.0 8.0 9.0 v
Vc1 voltage of DK—on
FLAoFy OB Vel Vo2l L BIEE
Vo1(dkon)-Ve2(sp) hysteresis voltage V1dkonV2sp Ve1(dkon)-Ve2(sp) 0.05 0.5 1.5 \Y

*5 BEHRIE

Design assurance.




3-1.EXR4E(2/6)

Electrical characteristics (2/6)

< Starterff > HIZIEELREB A [EVin=100V,Vc1=16V,f(0)=100kHz, Tj=25°C
Vin=100V,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

HEBEF consumption current

FHEVINEE TR Vin=100V

Vin current of stand-by Idk(stb) Vc1=0V, Vsen=0V 500 600 700 uA

FFEEVCUEEER N\ —AMEL) Vel1=16V, Vsen=6V

Vel current of stand-by (burst stop) Ive1(stb) BURST > Vbst(H) 500 600 700 uA

EEREHEER Vc1=16V,Vsen=6V,

Operating current Ivet{on) VGL,VGH=220pF 1 14 17 mA
IN—Z N&RE Burst section

BURSTim FH HELERE

BURST voltage of output off Vbst(H) 18 20 22 v

BURSTiF tH WEEENEIE

BURST voltage of output on Vbst(L) 13 15 17 v

g = =

BURSTHi ¥t 11 JL/EEJ] BEE Vbst(H/L)hys Vbst(H)-Vbst(L) 0.3 0.5 0.7 \%

Output off/on hysteresis voltage

BURSTimFREE R i ASTBY < Vastby(bston/off)

BURST discharge current 1 Tbst{die)1 BURST=1.0V 250 400 550 uA

BURSTInFMEE M2 (/\—RAME—F) . ASTBY > Vastby(bston/off) _

BURST discharge current 2 (burst mode) Tbst(dis)2 BURST=1.0V S 0 5 uA
ANERBEE

o [F B
ANBEERLELMET Vsen1 ASTBY<Vas(stpoff) 2.80 3.00 3.20 \Y
Input threshold voltage 1
== E;i Y ﬁ

ANBEEARLELME2 Vsen2 ASTBY<Vas(stpoff) 255 | 275 | 295 v

Input threshold voltage 2

ANEEEBRLEVMEI2EEE _ Vsenl1(ss-reset)-

Input 1,2 hysteresis voltage Vsen(1-2hys Vsen2(ss-reset) 0.10 0.25 0.50 v

ANBEEHRLELMES Vsen3 ASTBY>Vas(stpoff) 060 | 085 1.00 Vv

Input threshold voltage 3

ANBEERLEL B4 Vsen4 ASTBY>Vas(stpoff) 050 | 075 | 090 v

Input threshold voltage 4

ANEBEEHRLEVMEIIEEE . Vsen3(ss—rese)— 0.02 0.10 0.20

Input 3,4 hysteresis voltage Vsen(3-4hys Vsen4(ss-reset) v

Vsenifi 712 1L BfBURSTiH FIREEF - Vin=Vc1=16V 20 35 50

BURST discharge current at Vsen—OFF lost(vsendis) Vsen=0V, BURST=1V ’ ’ ’ mA

Vsenifi FZ LBVl T FIREBER . Vin=Vc1=16V 20 30 40

Vc1 discharge current at Vsen—OFF Ivel(vsendis) Vsen=0V ’ ' ' mA




-1.ER KM (3/6)

Electrical characteristics (3/6)

<LLCE> R EAE S A (EVin=100V, Ve 1=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
HH Hok=p &% FRIEE Ratings BT
Item Symbol Condition MIN | TYP | MAX Unit
YIRRA—RM#EBE Soft start section
SSTimFLELME
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
SSTREER2 _ - _ _
SST charge current 2 Isst(chg)2 SST=1.0V 40 30 20 uA
SSTHREERS SST=1.0V 110 —90 70
SST charge current 3 Isst(chg)3 Burst Restart uA
SSTIEER . SST=1.0V
SST discharge current Isst(dischg) Vsen=0V 20 40 60 mA
SSTimFRAMERE
SST open voltage Vsst(open) 1.9 2.1 2.3 \Y;
LLCENERASASSTEE
SST voltage of LLC start Vsst(st) 05 0.6 0.7 v
LLCENE{FIESSTEE
SST voltage of LLC stop Vsst(sp) 04 05 06 v
LLCB{ERAS, 1L SSTREE _
SST hysteresis voltage of LLG st/sp Vsst(st/sp)hys | Vsst(st)-Vsst(sp) 0.04 0.10 0.20 \Y;
SSToVYFELERE
SST latch stop voltage Vsst(latch) 4.2 45 4.8 \Y;
S i =
/3 APRIRIERSSTIRT RIFRIE Vsst(bst) BURST>Vbst(H) 0.4 05 06 v
SST voltage to burst operation
RAIHELEE Timer section
TimerLELMET .
Timer threshold voltage 1 Vtimer(set) 3.2 35 3.8 v
TimerLELVE2 .
Timer threshold voltage 2 Vtimer(reset) 0.25 0.40 0.55 \Y
Timer L B Itimer(chg)1 CS > |Vocp1(=)| -50 -40 -30 uA
Timer charge current 1 -
TimerFEEEiR2 . [Vocp2(=£)KCS<|Voep1 ()|
Timer charge current 2 Itimer(chg)2 Vcso(ocp2)<CSO<Veso(tmr) 24 1.7 -1.0 uA
TimerFEEER3 . [Vocp2(£)|KCS<|Vocp1(=))| _ _ B
Timer charge current 3 Itimer(chg)3 CSO>Veso(tmr) 50 40 30 uA
TimeriX B E i (Refresh) .
Timer discharge current (Refresh) Itimer(refresh) 375 600 825 uA
: s
TimeriHEER(FEIR) ltimer(dischg) 40 65 90 A

Timer discharge current (Intermittent)




3-1.EX 4 (4/6)

Electrical characteristics (4/6)

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

<LLCE > Vin=100V,Vc1=16V f(0)=100kHz,Tj=25°C unless otherwise specified
EE pe Zyy FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
FIRIIHEBE Oscillator section

RlR SR £0) Ct=1500pF,Rt=9.3k Q%6 | 90 100 110 kHz

Output frequency

VIRRE—REIRE Ct=1500pF,Rt=9.3k Q %6

Soft start frequency fes SST=Vss(st) 260 320 380 kHz

FBREEER - _ _ _

FB charge current Ifb(chg) FB=4.0V 10.8 9.0 7.2 mA

FBRERFLERE

FB charge stop voltage Vfb(top) 475 5.00 5.25 \

FBFRERMIRERE

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

FBFE ERREE2

FB charge start voltage 2 Vfb(bottom)2 Tss(3) 2.85 3.10 3.35 \%

FBREERIREES _

FB charge start voltage 3 Vfb(bottom)3 ASTBY=open 2.45 2.70 2.95 \

FBYRVEX

FB musk threshold voltage Vib(msk) 4.35 4.60 4.85 v

Iss*mj(t £ Tss(3) #7 SST=Vss(st) - 17 - -

ss expansion ratio

FBIEERI ) Vsen=6V

FB discharge currentl Ifoldis)1 ASTBY=6V 300 | 400 ] 500 f A

FBIREE2 . Vsen=6V _

FB discharge current2 Ifo(dis)2 ASTBY=2V ° 0 ° uA

*6 Ct : FBIRFITHERE S H4MT(Far T4
Ct is external capacitor connected to FB terminal .
Rt : FBImFIZHE#E I HoMT(HER

Rt is external resistor connected to FB terminal .

*7 Tss(3): HIRFF1FH B L35 B DVGLOONIG L (FREHREL)
Tss(3) is on—time ratio of VGL depend on 1st and 3rd time
in saw—tooth wave. (design assurance)




3-1.EXE4HE (5/6)

Electrical characteristics (5/6)

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

<LLCER> Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified
EE pe Zyy FRIE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit

WBETTIREMBE Over current protection

OCPI(MtRHERE

OCP1(+) threshold voltage Vocpl(+) 0.485 0.550 0.615 \%

OCP1I(-RHEE _ _ _ _

OCP1(-) threshold voltage Vocpl(-) 0.615 0.550 0.485 \%

OCP2(H)iR L E X1 _

OCP2(+) threshold voltage1 Vocp2(+)1 SSD=4V 0.290 0.350 0.410 \%

OCP2(HRRHEE2 SSD=1V

OCP2(+) threshold voltage? Voop2(t2 | ppovm(bottompro.y | 0200 | 0260 f 0320 f V

OCP2(-)iRH EBE _ ~ _ ~

OCP2(-) threshold voltage Vocp2(-) 0.410 0.350 0.290 \%

puw s

CSti F B les cs=0v ~120 | -100 | -80 uA

CS charge current

CSOmMFILF¥—IERE

CSO pre-charge voltage Vcso(pre) CcS=0V 0.8 0.9 1.0 \Y;

OCP2E)ERAIRCSOIRFEIE

CSO voltage to OCP2-ON Vesolocp2)  |IVocp2(£)|KCS<|Vocp1(=))| 0.9 1.0 1.1 \%

CSOmFREBIEE =

Difference of GSO voltage Veso Veso(ocp2)-Veso(pre) 0.04 0.10 0.20 Y,

TimerFE BB CSOIGFRHEE

CSO voltage to timer current switching Vesoltmr) 18 20 22 v

OCP2EI{ERFCSOIfF I EEIR _ _ _

SO charge current to OCP2 operation Icso(ocp2) CSO>Vesolocp2) 35 25 15 uA

CSOURFMEER . -

CSO discharge current Icso(dis) CS0=1.2v 5 10 15 uA

s ok
SSDifi F R BEA! Issd(chg)1 ASTBY<Vastby(bston/of) | —120 | -100 -80 uA
SSD charge current1
o ik

SSDii F B Eifi2 Issd(chg)2 ASTBY>Vastby(bston/off) -5 0 5 uA

SSD charge current2

SSDifFHMEE

SSD open voltage Vssd(open) 55 6.0 6.5 \Y;
di/dt{RFEMERE di/dt protection

didt(HRHEE .

didt(+) threshold voltage Vdidt(+) 0.030 0.060 0.090 \%

didtO)RHEE e _ _ _

didt(~) threshold voltage Vdidt(-) 0.090 0.060 0.030 \




-1.ERHTEE (6/6)

Electrical characteristics (6/6)

<LLCE>

B HEE RSB A 1L Vin=100V,Vc1=16V,f(0)=100kHz, Tj=25°C
Vin=100V,Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

HE s S AAEME Ratings B g
Item Symbol Condition MIN | TYP | MAX Unit
ASHEHEE Active stand-by section
ASY=TEERIIRERE .
AS-linear start voltage Vas(linon) 2.7 3.0 3.3 \Y
)= EBRE ,
ASU =7 By E IR RIE Vas(linoff) 20 22 24 v
AS-linear stop voltage
ASE—FRKRERE
AS—-mode start voltage Vas(on) 30 3.2 34 v
ASE—FERER
AS-mode stop voltage Vas(off) 2.0 2.2 24 \Y,
ASTBYiIn PRI EE Vin=Vci=16V
ASTBY open voltage Vastby(open) Vsen=1V 50 54 6.0 v
ASTBYixnFHREE R lastb Vin=Vc1=16V _ _ _
y(chg) _ _ 35 25 15 uA
ASTBY charge current Vsen=1V,ASTBY=0V
S K N ) ==
A—ARE—FBIAASTBY ¥ BT Vastby(bston) 37 40 43 v
Burst—-mode on voltage
S — &R O ==
A—ARE—FRIRASTBY S F BT Vastby(bstoff) 36 39 42 v
Burst—mode off voltage
IN—RAME—FEIR/RRETE Vastby(bston)-
Burst—-mode on/off hysteresis voltage Vastby(on/offhys Vastby(bstoff) 0.05 0.10 0.20 v
<FSA/\E>
BB EiA=) E30 HUE(E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
NP ARRS A/ \#4EE High side driver section
s v IN-=5)
INAYAEESA A BIERIEEE VB-VS(st) 65 75 8.5 v
high side driver start voltage
spem 48 ——
INAFARESA BRI RE VB-VS(sp) 45 55 65 v
high side driver stop voltage
\ N NS EPA =1t E
INAGARESANBIERILBIE 2 Ve2-VB Ve2(sp)-VB-VS(sp) 15 25 35 v
high side driver stop voltage 2
LLCKS4 /% LLC driver
V—RERBRE Ve2=VB=12V _ _ ~
Output source current lout(so) VGL=VGH=0V 280 240 200 mA
SUUBREIRERN . Vc2=VB=12V
Output sink current lout(s) VGL=VGH=12V 320 | 400 500 mA
ONT21—T1— _ _
duty Ct=1500pF,Rt=9.3k Q *6 40 45 50 %
Output duty cycle
TUFSAA DT Ct=1500pF,Rt=9.3k Q%6 | 250 400 550 ns
Dead time
LFTIURSALE . DT Ct=1500pF,Rt=9.3kQ*6 | -100 0 100 ns
Unbalance of dead time

*6 Ct : FBIRFICIEME T BoME T T

Ct is external capacitor connected to FB terminal .

Rt : FBimFIZIEH T D41 (FiEn

Rt is external resistor connected to FB terminal .




4 35 FHEREERBA Pin Function

HFE Ek=) Starter/LLC HHE
. RECENEIRR A HimF
1 Vin Starter Input of start—up circuit
_ KRR+
2 (NC) Non connection
EASRFE. SSUtvk
3 Vsen LLC Low voltage protection. SS—reset
4 ASTBY Starter/LLC TOTATRZY A &EF . N—ANE—FEBHF
Change to active stand-by mode, burst mode
5 BURST | Startersiic | ~ - AFEMEHIENGETF
Control to burst operation
OCP2LEMEREIFF. /—< L N—AHEE—FH HIRF
6 SSD Starter/LLC Vocp2+ regulation, Normal/Burst mode output
; ssT Lo | YINRE—FERBREBORMABIERDL TR T
Control to soft—start time and intermittent operation time
. 50 o | BERTSRESEAERHT
Detect to adjust response of averaging current
] os o | BERRE EBRTHLEE. d/dCHRET L) REHT
Detect to over current, averaging current, di/dt-mode
0 5 Lo 521 35 00 B R 2 FATH 7 Duty CEYERLR M D HIE
Frequency and duty setting
11 Vol | starter/ig | TIENEIEEOD R EHEET
Power supply
O—4ARES A\ H AT
12 VGL LLC Low side driver output
GNDIfF
13 GND common GND terminal.
FSA/\AERLE HinF
14 Ve2 Starter/LLC Output voltage of driver
_ KRR T
15 (NC) Non connection
NAYARRSANERIGF
16 vB LLC High side driver output
NAFARRSA N EETRIET
I VS LLC Reference of high side driver
NAYARRESA 1\ AimF
18 VGH LLC Output of high side driver




5.5 FEE

Pin assig

nment

SOP18pkg

Vin
(NC)
Vsen
ASTBY
BURST
SSD
SST
CSO

CS

[ [=] [ o] [o] [+ ] [M] []

ERERERERERERERERE

VGH
VS
VB
(NC)
Vc2
GND
VGL
Vel

FB




6.7 a7
Block Diagram
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Example Circuit Diagram
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Characteristics Diagrams
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w1
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dead time [nsec]
SN
o
o

frequency vs duty

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

—@— Ct=470pF
—¥— Ct=680pF
—©—Ct=820pF
—&— Ct=1000pF
—8- Ct=1500pF
—&A— Ct=2200pF

100

200

300 400 500
frequency [kHz]

frequency vs dead time

600 700 800

—A— Ct=2200pF
-8 Ct=1500pF
—&— Ct=1000pF
—©—Ct=820pF
—¥— Ct=680pF
—@— Ct=470pF

100

200

300 400 500
frequency [kHz]

* Ct : FBIRFICHERR I AT TV T4

Ct is external capacitor connected to FB terminal .

600 700 800

9SK-175094-1




Rt vs frequency

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

600
—@—Ct=470pF
500 —¥— Ct=680pF
_ —©—Ct=820pF
T 400 F
T —&— Ct=1000pF
> =1
3300 | =8 Ct=1500pF
3 —&— Ct=2200pF
® 200 |
100 F
0 [ ] 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt [kohm]
Rtvs fss
1200
—@—Ct=470pF
1000 F —¥— Ct=680pF
—©—Ct=820pF
— 80T M cersoont
N
I -
X, 600 [ —8- Ct=1500pF
P ‘\‘\"*‘L—H—A—A =& Ct=2200pF
400 B—g g
A—A A
200 | TTaA—A—A—AA—A
0 [ ] 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Rt [kohm]

* Ct : FBIRFICHER T AT 1o T4
Ct is external capacitor connected to FB terminal .
Rt : FBERFIZiEH T DM T HE

Rt is external resistor connected to FB terminal .




Vsst vs frequency

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

900
200 | —@— Ct=470pF
—¥— Ct=680pF
_700 [ —©—Ct=820pF
L 600 —A— Ct=1000pF
5500 [ —8- Ct=1500pF
§400 - —A— Ct=2200pF
o 300 |
H_zoo -
100 |
0 . I I . I I . I
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
1000
900 [ —@— Ct=470pF
800 L —¥— Ct=680pF
— 700 —©—Ct=820pF
_Ii 600 L —A— Ct=1000pF
§ s00 |k —8- Ct=1500pF
% 400 - —A— Ct=2200pF
2 300 }
200 [
100
0 I I I I I I I I I I
0.8 1.0 1.2 1.4 16 1.8 2.0 2.2 2.4 2.6 28 30
Vcso [V]

* Ct : FBIRFICHERR I AT TV T4

Ct is external capacitor connected to FB terminal .




Package Outline-Dimensions
unit: mm

scale: 3/1
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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.
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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.
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