ShinDengen /

MCZ5205SE

LLC Current Resonant Mode with PFC Control

Feature

[Common part]
+ PFC and LLC controller
* Vcc(max)=35V
« Active Stand-by function
+ Latching protection with external signal is possible
+ Thermal Shutdown
* 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
+ Capacitive mode protection
« Timer latch function
+ Low input voltage protection(Vsen)

Outline

House Name: SQOP22

Shindengen Electric Manufacturing Co., Ltd.

MCZ5205SE_Rev.001(2020.01)e
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Absolute Maximum Ratings

FLAMES BIHEELE S S LT=25C
Input Output Ratings Tj=25°C unless otherwise specified
Y| s FHIEE B
Item Symbol Value Unit
TA—T4VTRSANER B
High side floating supply voltage vB 03 600 \
N EREE i
Vel input voltage Vel 0.3 35 \
\ KRS (EE-:'\EE
/ ’r"j”ﬂ“ FSANERERE VB-VS -0.3 ~ 13.8 \Y
VB input voltage
— NS [ —
m] ‘.U'/fH~7/f/\, PFCRSA/N\EREE Ve 03 ~ 138 v
Vc2 input voltage
7=
Vsenia + BIL Vsen -0.3 ~ 10 v
Vsen input voltage
CSLifFEE B
CSL input voltage Vost 3 5 \Y
ASiiFE iR B
AS input current Ias 1 5 mA
FBPIi FEE j
FBP input voltage Vrep 0.3 5 \Y
CSPifFEE B
CSP input voltage Vesp 0.3 5 \Y
ZCifFEi B
ZC input current lzo g 5 mA
12 Rt B RAE S S LT=25°C
Thermal Ratings Tj=25°C unless otherwise specified
EH 5 FHIRIE BAfg
Item Symbol Value Unit
HRi%
Total power dissipation Pt 1.6 (1) w
EEHEE , 0
Junction temperature T 150 C
RERE ) ]
Storage temperature Tstg 40 150 C
MR . 0
Thermal Resistance 6ja 75 (*1) C/W

*1 4-layer Board
HASTHREMR: 114.3mm X 76.2mm, [EE:1.6mm, REHFE Y 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

5SK-105071-1
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Recommended operation conditions

EHE Hike) HEAZ B B
Item Symbol Value Unit
IO—FA T RSANEBE )
High side floating supply voltage VB 03 480 v
| e RSN =EES
HEEERBE Vor 03 ~ o8 v
Vel input voltage
RS SR g T
NTAEESAARREE VB-VS 03~ Vc2-Vf (+2) v
VB input voltage
— SRS SSANERE
A fj‘ffH~7'f/ \PFCFSANERERE Vo2 03 ~ Vo2 (+3) v
Vc2 input voltage
EEEERRE . _ 0
Junction temperature T 20 120 c
CSLifnFEE ~
CSL input voltage Vost 0.7 S v

*¥2 Vf 1 T—hRANSYTRAE A4 —FDVF
VT is forward voltage of Boost strap diode.

*3 BERHFHOR—D)DV2RREEX SR
Please refer to Driver supply voltage Vc2 of 7 pages of this specification..

FE

Notes

HEHERHOBEETBA TERYT L. EREEICHEERETEENSHYFES,

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

EHHIC105°CEBATMASNAERIE. BT FATCHHIBLEEMFIFETIHH TS,

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

KICHHERA DR ITMERRARAEREBZ BEVNLSICLTIEZEW, R RAEREEBAT-BE. ICHBIRT HAREEAHYFE
TIELESE . TOMIEE—R(FH—TUoE—R. Y a—rE—R) IR ETEELANDT, Ea—XGEMEBHLREREE
I KIBRELLET,

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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Electrical characteristics

-1. B (1/5)

Electrical characterisitics (1/5)

< #£3FEE > Common section

YR ELEE A 1XVe1=16V,f0=200kHz,Tj=25°C
Vc1=16V,f0=200kHz,Tj=25°C unless otherwise specified

1EH HE 3 FEIE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
TR EEREREEE Under voltage protection
Vel BIERIREE
Vc1 startup threshold voltage Vel(start) 1.8 126 132 v
Ve2EiERIREIE
Vc2 startup threshold voltage Ve2start) 91 96 101 v
VI E{EEILEE
Vc1 shutdown threshold voltage Vel(stop) 80 85 90 v
V2B {EEILEBE
Vc2 shutdown threshold voltage Ve2(stop) 70 75 80 v
o= oo L
INAYARES AN IERIEEE VB-VS(start) 6.8 7.3 78 v
high side driver start voltage
pe— oo T
INAYARESAAIERILEE VB-VS(stop) 43 5.3 6.3 v
high side driver stop voltage
\ K34\ ZItE
NAFAFESA BRI 2 Vc2-VB Vc2(stop)-VB-VS(stop)| 1.5 23 3.1 v
high side driver stop voltage 2
CERLE B E R
EHRTARER lc1(stb) Vel=115V 340 440 540 uA
Stand-by current
S R s
AEEI Ic1(on) Vel=16V 7.0 9.0 1.0 mA
Operating current
BERE Thermal shutdown protection
EEELLRE _ _ o
Operating stop temperature TSD 140 ¢
= w28 =
EJM’FEJJ;/TE‘J%ME% ATSD _ 40 _ °c
Hysteresis temperature
SYF{RE Stop latch section
FyFHRRER!
Latoh reset voltage of Vol Vel (latch reset) 74 8.1 8.8 \Y
SyFRRERE2 Vel (stop)-
0.2 0.8
Latch reset voltage of Vel 2 Vel (latch reset) 04 v




2. ERHEE (2/5)

Electrical characterisitics (2/5)

YIS EIE &1L Ve1=16V f0=200kHz Tj=25°C

<LLCH> LLC section Ve 1=16V.f0=200kHz, Tj=25°C unless otherwise specified

I5H is ESs FRIEME Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
BEFTIRE(LLC) Over current protection (LLC)
;’n"p”j:)tﬁifg\f;'fge @ Voop (+) 0320 | 0350 | 0380 | v
l°n°pplft_)tﬁeﬂi§gt\f:'jg)e O Vocp (-) -0.380 | -0350 | -0320 | v
lc; itﬁi ;ﬁren . lost Vos=0V -120 | -95 | -70 uA
di/dt{R## di/dt protection
f'r:; 3::(:P)1E$f€'i%oltage @ Vdidt (+) 0040 | 0060 | 0o0so | v
fr:g St(;aﬁic?%%oltage o Vdidt (-) -0080 | -0060 | -0040 [ v
44 Protection timer
1::::%$:s\iifld voltage Vtimer(set) 34 36 38 v
;::::Lﬁ;‘fé voltage 2 Vtimer(reset) 020 | 035 | 050 v
;:z::ii‘éﬁ;‘zrrent Itimer(charge) | Vssr=2.5V -50 -40 -30 WA
Eﬁiiﬁﬁf'ffe(fﬁfiii? )(Refresh) Itimer(refresh) [ Vssr=2.5V 300 | 500 | 800 bA
I::::ﬁﬁfei‘fife( Eife)nt (Discharge) Itimer(discharge) | Vssr=2.5V 20 60 100 HA
YIRRABR—k Soft start section
gffl:il;:‘lﬁthreshold voltage Vss 1.35 1.50 165 v
gff;iiiéiiarge current Iss(charge) Vgs7=0.5V -36 -28 -20 pA
gfgkji%f;ﬁscharge current Iss(discharge) x:SeTn::(X/ 20 32 40 mA
gglﬁﬁi:%iﬁi]f Vss(open) Vsst=open 1.9 2.1 22 \Y
gffjtﬁsli;rf oscillation frequency fss) \F/(:iTZZE?kGS'\Q/(?ktAr:; 00%eF 320 360 420 kHz
o o | o |
;gﬁ%:ﬂfifﬁifip Vss(sp) 04 | o5 | os v
Ié;?%ﬁ%?:iﬁ%ﬁ::eﬁ Tzﬁ;ﬁ%&p Vss(st/sp)hys Vss(st)-Vss(sp) 0.04 0.10 0.20 Vv

*4 Ct : FBLIRFIZHE T BT T T4
Ct is external capacitor connected to FBL terminal .
Rt : FBLIGFIZiE#E I H5MTIHER

Rt is external resistor connected to FBL terminal .




3-3.ERMEE (3/5)

Electrical characterisitics (3/5)

<LLCEE> LLC section

BT E TS & (XVe1=16V,f0=200kHz, Tj=25°C
Vc1=16V,f0=200kHz,Tj=25°C unless otherwise specified

HE Hoa=s LS $R4EIE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
VsenBHE Vsen section
xz::lﬁ:sﬁz(ij:{;:ﬁt) Vseni(ss—reset) | Vas=open 335 | 355 | 375 v
xz::tﬁzgﬁi(i:j::? Vsen2(ss—reset) | Vas=open 3.05 3.25 3.45 \Y
Veon imeshold vonans teress 13| Veentweni2 | UeereeRe” 020 | o [ es0 | v
zz::%ﬁ :S‘El‘:’f\slfljge:‘;t) Vsen3(ss—reset) | Vas=0V 085 | 100 | 115 v
yoen L,f: :;:El‘;(\slfljge:jt) Vsend(ss—reset) | Vas=0V 075 | o090 | 105 v
z::L;E:s\kflgéoi;ge/éi;:resis 3-4 Vsen(hys)3-4 xz::igzz::::g_ 0.04 010 0.30 v
H4R3F Oscillator section
oﬁuifﬂt‘;iff Ey £(0) gi;%iog’; F(S?) 185 | 200 | 215 | kHz
Ottty el ary | R oh O R B
Egt%ﬁ'ﬁi@urrent Ifbl(charge) Veg=2.2V -70 -55 -40 mA
Egtafh%ﬁf’r{iftié’pjivoltage Vfbl(top) 295 3.15 3.35 \%
Egtafh?rz?zyft?r‘t]}:/oltage Vbl(bottom) Vas=2V 1.50 1.70 1.90 \%
Egt;iai%onage Vfbi(msk) 27 28 29 v
Egtacfhg:riiyft?ﬁji\iltage 2 Vfbl(bottom)2 Vas=0V 0.8 1.0 1.2 \Y
-SI-:dS?SEajvS—tfooth expansion ratio Tss(3) - 17 N
ASHEHEE Active stand-by section
ﬁgﬁfin%/iigi? Vas(open) Vas=open 2.2 2.4 2.6 Y,
22?101;’5'?;?2\555 voltage Vas(on) 0.65 0.80 0.85 \%
ﬁz?JofFﬁfﬁfséh%d voltage Vas(off) 08 10 12 v
ASTUFRILRE Vas(latch) 43 45 47 v

AS latch stop voltage
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Electrical characterisitics (4/5)

<PFCEf> PFC section

BIZIEELREH &I Ve1=16V,Tj=25°C
Vc1=16V,Tj=25°C unless otherwise specified

EE HE S JRHEAE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit

FBH#£HE FB section

IS—7VFAALENME

FBP terminal threshold voltage Volref) 244 2.50 2.56 v

15_7>70Hj jj V—Z%iﬁ VFBP:0-5V _ _ _

COMP terminal source current leaso Veomp=2.5V 60 50 40 WA

15_7>j>llﬂ jj 9)7 3 ;ﬁ. . VFBp:5.0V

COMP terminal sink current leasi Veomp=2.5V 40 50 60 WA

FBPA—T{RELELME

FBP open protection threshold voltage V(L) 03 04 05 v

FBPBEERELELME Vib(H) Vo(ref) | Vo(ref) | Vo(ref) v

FBP overvoltage prot threshold voltage *1.06 *1.10 *1.14

ASENERERRY X UFBPEE

AS-OFF FBP threshold voltage Vfbasof) 185 | 200 | 215 v
COMPHEBE COMP section

BEEFHERALEVVE

Light load intermit threshold voltage Vith(burst) 0.7 08 09 v
ZCH#EHE ZC section

ZCHFHISUTEBIE(H) _

ZC terminal clamp voltage(H) Vze(clampH) lz=5mA 10 1 12 v

ZCIF IS TERE(L) _ _ _ -

ZC terminal clamp voltage(L) VzolclampL) lz0=~5mA 6 5 4 v

ZCLELMEH)

ZC comparator threshold voltage(H) Vze(H) 1.35 1.85 1.75 v

zcLELMEL)

ZGC comparator threshold voltage(L) Vzell) 0.40 0.55 0.70 v

ZCLEWMEER T RIF

ZC threshold voltage hysteresis Vzo(hys) 0.7 10 13 v

Ton7oRES A Ly Tondead 400 800 | 1300 ns

Ton deadtime
ON/OFFRA <#4HE ON/OFF timer section

Ex KON _

Masximum ON time Ton(max) Vcomp=open or 5V 23.0 275 320 us

ng_l‘ﬂ::fﬁiﬁ VZC:OV

Restart time Trestart Vrap=1.0V 160 200 260 us
BETFIRE (PFC) over current protection (PFC)

BERGRELELME(PFC)

Over current prot threshold voltage Vosp 04 0.5 0.6 v

NN,

) 74/7 Iy ISV Tl 300 500 200 ns

LEB time




3-5. R BTE (5/5)

Electrical characterisitics (5/5)

<KS54/\EJR> Supply for driver

HIZIBEREHEEEV1=16V,Tj=25°C
Vc1=16V,Tj=25°C unless otherwise specified

HH k=] & BUEIE Ratings Bify
Item Symbol Condition MIN | TYP | MAX Unit
K54/ \EJRE MOS-FET driver supply
= NGER CL=E]
FSANBREE Vo2 Vo1=16V,Vo2=open 96 102 | 110 v
Driver supply voltage
FAvbF¥alb—ay AVe2line) | Vel=16~31V - 0.1 05 v
Vc2 line regulation
A—KFL¥alb—iay _ _
V2 load regulation AVc2(load) Iyeo=0~20mA 0.1 0.5 \%
<LLCKSA 73> LLC driver
EH s & $HE1E Ratings By
Item Symbol Condition MIN | TYP | MAX Unit
MOSKS4 /% MOS driver
V—RERBIRE N Vc2=VB=10V _ _ _
Output source current 1 lout(source)1 VGL=VGH=0V 230 180 130 mA
v—RERENEE 112 Vc2=VB=10V B B B
Output source current 2 lout(source)2 VGL=VGH=8.5V %0 60 30 mA
U OBREIRE A1 . Vc2=VB=10V
Output sink current 1 lout(sink)1 VGL=VGH=10V 280 380 480 mA
TUYERENRE S12 . Vc2=VB=10V
Output sink current 2 lout(sink)2 VGL=VGH=1.5V 80 140 180 mA
TYRRA L Ct=1000pF
Dead time bt Rt=2.8k Q 250 350 450 ne
EFTFUREALE Ct=1000pF B B
Unbalance of dead time 40T Rt=2.8k Q 50 50 ns
<PFCKSA /3> PFC driver
EH e o $4418_Ratings By
Item Symbol Condition MIN | TYP | MAX Unit
MOSKS4 /% MOS driver
N &b
) —AEREDAE Iout(source) -300 -230 -160 mA
Output source current
NS =
> JRREIRED) lout(sink) 450 600 750 mA

Output sink current
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Pin Function

HFES By #58/LLC/PFC HehE
PIN No. symbol common/LLC/PFC function
1 ZC PFC ARV R IRF
Terminal to detect timing of turn on.
, CoMP - TA—RRY 7T DU NGT HEREREROBTTY .
Terminal for output of a feedback amplifier, and for phase compensation.
3 FBP PFC Ta—Fks {‘777>jo)kjjﬁﬁuﬁ¥PFCHjjJ%L‘T:o)%“ﬁﬂ\ BANEEZRELET,
terminal for input of a feedback amplifier, and to controller PFC voltage.
. Vsen LLG PFCH NE R AT : AEEERE. JE—NON/OFF, SSYLYIEFTLET,
Terminal to detect output of PFC, low voltage protection, remote, SS—reset.
. T [ A
5 Vel Common | FUEEBOEREAHT
Terminal for a power supply.
FIRIE D ELRERTE AT Duty OCEIMER IR BEHIELET .
6 FBL LLC . ;
Terminal for frequency and Duty setting.
, ssT Lo YT RE—hERE R OB RBIERIL T ST
Terminal to control soft—start time and intermittent operations time
#l #5115 5 RGNDif F
8 SGND Common Signal GND terminal
. osL Lo BERBR B & Ud/dt GHRIZT ) BEHT
Terminal to detect over current and di/dt mode of LLC.
10 AS c TOTATRI A NBIHTF SMBAATYFHEELL TLERATEEY,
ommon Terminal to change active stand—by mode. and to use for external latch.
H—4ARRS (/AT
1 veL LLe Terminal of Low side driver output of LLC.
NAYARRES AN AT
12 VGH LLe Terminal of high side driver output of LLC.
\ SRS HeTE
13 Vs LLC / '(".j"fH~7*(/ @EE;EJ@? .
Terminal of reference for high side driver supply.
\ RSANDEELE
" VB LLG ’ 4#4#%74/ (DE,EJmﬁ.
Supply terminal for high side driver.
-
15-18 NG - RERUT .
Non connection terminal.
PFCHEKLULLCF A/ \AERH himnF
19 Ve2 Common . .
Output terminal of supply for PFC and LLC driver.
/X7 —%GNDifF
Common
20 PGND Power GND terminal.
BERAR IR F
21 csP PFC Terminal to detect over current of PFC.
PFCRSA/\H hifF
22 VeGP PFC Terminal of driver output of PFC.




5.5 FEE

Pin assignment

1.ZC
2.COMP
3.FBP
4 Vsen
5.Vcl
6.FBL
1.SST
8.SGND
9.CSL
10.AS

11.VGL

NNNEREERARENRnnNED

Jubuuuuuubd

22.VGP

21.CSP

20.PGND

19.Vc2

18.NC

17.NC

16.NC

15.NC

14.VB

13.VS

12.VGH




6.7 ayy
Block Diagram

\er]

Restart Time |—> ,{PFC Driver VGP
Q T

Ton MAX / Off trig. I—b
PGND

Ton Burst Iit, * o csp
OVP ——
< PFC
> STOP )
% '—H FBP open protection I—qp

FBP PGND

3 A 20
COMP short
»

[ SR | FBP Latch | -

1 0 v

Vsen Driver vC2
Reg.
4 ASpin=low : Standby 19
Vc2 STOP
AS SS Reset
vel 1&' Vel UVLO Internal (NC)
5 + 18
osc, Vfbl(top) $| Reset | | TsD |
Fixed DT Vfbl(bottom)
Vfbl(msk)ocp/didt NC!
FBL L Tss(3) . (NC)
6 AS q Vc2 Load Reg v
Soft Start [

SSTY voltage 4 SST STOP L COMP short (NC)
7 clamp L

16
TSD
—» R
® s LLC LLC High 15
Protection Counter I Q e sToP Side Driver
- Timer X2 times | » S Latch » control
STOP Logic Level »
* - Shift
CsL VB
5
9 )—8 OCP detect OCP Counter J % 14
e 'E i
8 times AS Latch
» *—h
di/dt detect S | Aspin=low : Siandbﬁ LLC Low
Vet detec A pspin=iow : standby Side Driver
AS]  voltage f « o—P»| As ON/OFF »r ol e AS Counter ve2 Vs
clamp * x1 & x2 & x3
10 13
A
VGL VGH

Q( VGL




Example Circuit Diagram
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R HIZIE R A E IS A (£Ti=25°C
Characteristics Diagrams Tj=25°C unless otherwise specified

BLLCER

frequency vs duty

50 T T T :
| | | —6— Ct=1500pF
i i —8— Ct=1200pF
| === Ct=1000pF
v N A | == ct=820pF
= ‘
> 40 _ S —
2
3
o
LTl R
30
0 50 100 150 200 250 300 350 400
frequency [kHz]
frequency vs deadtime
800 I

@ |[-e—ct=15005F
700 / —8— Ct=1200pF ||

600 G —=— Ct=1000pF | |
—&— Ct=820pF

500 9,9/9%

400 &

/ﬂ
" M
200

100

dead time [ns]

0 50 100 150 200 250 300 350 400
frequency [kHz]
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ELLCHER

frequency [kHz]

fss [kHz]

350

300

250

200

600

500

400

300

200

100

Rt vs frequency

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

—6— Ct=1500pF
—8— Ct=1200pF
—»— Ct=1000pF

—&— Ct=820pF [

y
7
?

Rt [kohm]

Rt vs fss

—6— Ct=1500pF
—8— Ct=1200pF
== Ct=1000pF ||
—&— Ct=820pF

adD
L

Rt [kohm]

* Ct: FBLERFICHE S D9MT (T2 T4
Rt: FBLImFIZH#k 9 H4MT (HER




ELLCER

Vsst Vs frequency

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

500

—6— Ct=1500pF |

450

—&— Ct=1200pF

400

—¢— Ct=1000pF ||
—— Ct=820pF

350

300

250

200

frequency [kHz]

150

100

50

0.4

0.6

0.8

1 1.2 14
Vssr [V]




BMPFCER

ON Time [us]

Icomp [uAl]

30

N
(3]

N
o

—_
(3]

—_
o

60

40

20

o

|
N
o

-40

-60

Vcome Vs ON Time

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

1 2 4 5
Veome [V]
Vesp vs lcomp

[
——\comp=0V
—&—Vcomp=1V
—>—\Vcomp=3V

)
1 2 4 5




Package Outline-Dimensions

unit: mm
scale: 3/1
| 7/ [3EDEC Code —
JEITA Code —
House Name SOP22

@ @
RAARARAAARSH

L

EEEEEEEREL
@ a

5.4:02
7.850.3

QJ}
™
LR R R Detail A

R
(1.27) (0.5

Referential Soldering Pad
- BERSICIE, BECERSTFEL

+ Optimize soldering pad to the board design and soldering condition.

- FEROERHABIE. ARDHFERERTSHIELHIET

- CERAIKHIEYE L TR BREHREELT 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.

U182(2019.02)

ShinDengen /



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.



	表紙_MCZ5205SE.vsd
	5205SEj
	5205SEe

	挿入元ファイル: "old_MCZ5205SE(e).pdf"
	5205.pdf
	05_MCZ5205SE_特性仕様書.pdf
	MCZ5205SE_特性仕様書0.pdf
	MCZ5205SE_特性仕様書（1版）.vsd
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11


	MCZ5205SE_特性図.pdf
	MCZ5205SE_特性図（1版）.vsd
	P1
	P2
	P3
	P4



	5_MCZ5205SE(e).pdf
	表紙_MCZ5205SE.vsd
	5205SEj
	5205SEe


	5_MCZ5205SE(j).pdf
	5_U182_L7(SOP22)_SE.pdf

	en.pdf
	jp.pdf


