ShinDengen /

MCZ5208SG

LLC Current Resonant Mode Controller

Feature Outline

* Robust 600V direct gate driver

* 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)
+ Capacitive mode protection

+ Two-step timer latch function

« Latching protection with external signal is possible
* Low input voltage protection(Vsen)

+ Thermal Shutdown

+ Halogen free

* Pb free

* RoHS:Yes

House Name: SOP16

Shindengen Electric Manufacturing Co., Ltd. MCZ5208SG_Rev.02(2020.07)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 _

High side floating supply voltage vB 03 600 \

N EREE i

Vel input voltage Vel 0.3 35 \

RS NEER RS
NAYAERSANERERE VB-VS 03 ~ 138 v
VB input voltage
— KRS \EE F
A ‘.'j"fl* FSANEREE Ved 03 B 138 v
Vc2 input voltage
7=

Vsenia + BIL Vsen -0.3 ~ 10 v

Vsen input voltage

CSOiRFEE B

CSO input voltage Veso 0.3 5 \Y

CSlimFERE _

CS1 input voltage Vesi 3 5 \

cs2imFEE B

CS2 input voltage Ves2 3 5 \Y

ASERFETR B

AS input current ls 1 5 mA

SSTHF B ]

SST input current Isst 1 10 mA

9SK-155005-1




1-2.80EE
Thermal Ratings

HE EGRT) FIERIE Bif

Item Symbol Value Unit
'gl'tﬁl*%f\fver dissipation Pt 08 (1) w
TJ%iEiﬁ%Emperature T 150 <
1S%tzi’jj;ElllcagKﬂt_—emperature Tste —40 ~ 150 c
ﬁi%riil Resistance Oja 147 (1) T/W

*1 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 HERBERH

Recommended operation conditions

1HH Eia=s LB Bify
Item Symbol Value Unit
IO—T4 T RSANBE _
High side floating supply voltage VB 0.3 480 v
11440 ) 3E ==
%“ﬁﬂ.nl}%/n%]j_: Vol -03 ~ 28 v
Vel input voltage
\ RS \EIEE
NAYAERSANEREE VB-VS 03~ Vo2-VFf (+1) v
VB input voltage
— SRS S T
A=Y AP/ N\RREE Ve2 03  ~ Vo2 (%2) v
Vc2 input voltage
P =]
ity Tj -20 ~ 120 °c
Junction temperature

*1 Vf: T—bRNSYTRAFAF—FDVF
VT is forward voltage of Boot strap diode.

*2 BRI R—D)DVRKIEES R
Please refer to Driver supply voltage Vc2 of 7 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.




IESHIEE

Electrical characteristics

-1. B (1/5)

Electrical characteristics (1/5)

W ICHEEREFEAEV1=16V,/(0)=100kHz,Ti=25°C
Vc1=16V,f(0)=100kHz,Tj=25°C unless otherwise specified

1EH HE 30 FE{E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
FREERERPE Under voltage protection
Vel ENERIREE
Vc1 startup threshold voltage Vel(start) 122 129 136 v
Ve2EERIREIE
Vc2 startup threshold voltage Vo2(start) 90 9.6 100 v
VI E{EEILEE
Vc1 shutdown threshold voltage Vel(stop) 8.2 8.7 92 v
V2B {EEILEBE
Vc2 shutdown threshold voltage Ve2(stop) 6.8 13 18 v
SRS\ N==
INAYARES AN IERIEEE VB-VS(start) 6.8 73 78 v
high side driver start voltage
o= 4,0 T
INAYARESAAIERILEE VB-VS(stop) 42 4.9 5.6 v
high side driver stop voltage
N T
INAYAEESAABIERILBIE 2 Vc2-VB Vc2(stop)-VB-VS(stop)| 1.8 24 3.0 v
high side driver stop voltage 2
4 3 B o N
FREARER | Ie1(stb1) Vel=115V 30 | 450 | 600 uA
Stand-by current 1
FHREEHBER 2 Vel=16V
Stand-by current 2 lo1(stb2) Vsen=0V 300 450 600 WA
HFREEHEER 3 (\—XIH) Vel=16V
Stand-by current 3 (burst mode) le1(stb3) Vas=bV 300 450 600 WA
FHEEEER 4 (SyTFELLE) Vel=16V
Stand-by current 4 (latch stop mode) lo1(stbd) SyF{E LB 300 450 600 WA
EMERFHEER Vel1=16V
Operating current lo1(on) Vsen=4V [ 95 1.5 mA
BEIRE Thermal shutdown protection
=] =]
EJM’E{';.JJ:/mJE TSD 140 _ _ c
Operating stop temperature (*3)
= PR =
ﬁ«ﬁ{-r JJ-—/TEIJTﬁImEmE ATSD — 40 - °C
Hysteresis temperature (%3)
SyF{R#E Stop latch section
Sy FRRBE !
Latch reset voltage of Vel Vc1(latch reset) 76 8.3 9.0 Vv
SyFRBRERE2 Vel (stop)-
Latch reset voltage of Vel 2 Vel (latch reset) 0.1 04 08 v

*3 BEHRAE

Design assurance.




2. ERHEE (2/5)

Electrical characteristics (2/5)

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

=g =] 5ne it FE{E Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
BETIRE Over current protection
CSIHIRHER
Input threshold voltage CS1(+) VCS1(+) 0.450 0.500 0.550 \%
CSIOMHER _ _ _ _
Input threshold voltage CS1(-) Ves1() 0.550 0.500 0.450 v
CS2HIRHERE
Input threshold voltage CS2(+) ves2(+) 0.450 0.500 0.550 v
CS2EHERE _ - - -
Input threshold voltage CS2(-) ves2(-) 0.550 0.500 0.450 v
CSIRHHEBEE VCS1(+)-VCS2(+) _
Difference of input threshold voltage Vves VCS1(-)-VCS2(-) 0.050 0 0.050 v
CStimFER - _ - -
Input bias current ICSH Vesi=0V 120 100 80 uA
CS2ifFEiMR _ _ _ _
Input bias current ICS2 Veso=0V 120 100 80 uA
g o=
CSOEiFILFv—UBIE VCSO(pre) | Vos=OV 0.8 0.9 10 v
Input pre—charge voltage
OCP2E/ERASACSOIFEIT *4 _
Input voltage to OCP2 ON VCSO(OCP2) Veso=1V 0.9 1.0 1.1 \%
CSOUmFIRtHEEZE VCSO0(CS2)
Difference of input voltage veso -VCSO(pre) 0.04 0.10 0.20 v
. == | e =
Timer ST EE)BECSOMF MMEE VCSO(timer) 1.65 1.75 1.85 v
Input voltage to timer current switching
OCP2EN{ERFCSOIHFFEEE R *4 Veso=1V B _ _
Input bias current to OCP2 operation 16SO(0CP2) Vioso=1.2V 680 580 480 uA
di/dt{R# di/dt protection
di/dti(EHEE .
Input threshold voltage 1(+) Vdidt1 (+) 0.070 0.100 0.130 \%
di/dt1(RHEEE et (= ~ - ~
Input threshold voltage 1(-) Vdidt1(-) 0.130 0.100 0.070 \%

*4 OCP1:CS1(2kBBERBRH
OCP1 is over current detection of CS1 terminal.
OCP2:CS2(= &5 @E L
OCP2 is over current detection of CS2 terminal.




3-3.ERMEE (3/5)

Electrical characteristics (3/5)

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

IHH s LS FRIEME Ratings BT
Item Symbol Condition MIN | TYP | MAX Unit
YIRRBA—k Soft start section
gffl;’il;:’iﬁthreshold voltage Vss 1.35 1.50 1.65 v
gffi'%;ilrge current 1 Iss(charge)1 Vss7=0.6V -36 -30 -24 pA
gffifiiirge current 2 Iss(charge)2 xzzz%?/\/(burst mode) 66 60 -0 HA
gffﬁ&;'ga%;ﬁscharge current Iss(discharge) szTr:(X/ 25 35 45 mA
::Pfﬁi:*jiﬁi;t Vss(open) | Vssr=open 19 21 23 v
:Sﬁjtasl{ciaﬁz oscillation frequency flss) X:i:gfl\gc(f;)ﬁmplzy 290 340 390 kHz
iﬁﬁ?&i::?sirt Vss(st) 0.5 0.6 0.7 Y,
?ﬁﬁtﬁiiﬁ o Vss(sp) 0.4 0.5 0.6 v
?Jsﬁ_ﬁ %ﬁfﬁi’iiil&?g Ii’er/ﬁoj_j; Vss(st/sp)hys | Vss(st)-Vss(sp) 0.04 0.1 0.2 \Y;
;g?@i?iffﬁfffﬂiiﬁa’f Vss(bst) Vas=5V 0.4 05 06 v
EEIZ:Iﬁii%oige Vss(latch) 43 45 47 v
A4 Protection timer
1:2::&52;&%2 vottage | Vtimer(set) 34 35 338 v
l:zz:&is‘:fé voltage 2 Vtimer(reset) 020 | 035 | 050 v
Ez::iﬁh?rzuzurrent 1 Itimer(charge)1 xz:;zgx 50 40 30 bA
Ezzzaff'a&ri”:u"ent ) timer(charge)2 |V oocee bV cowmen| 25 | 19 | -13 uA
TR | oo | vz w | o [ w0 |

*5 Ct :

FBIFFICEERT oM I T

Ct is external capacitor connected to FB terminal .

t - FBYnFICHERE I HoMT 1B

Rt is external resistor connected to FB terminal .




-4 B HIFEE (4/5)

Electrical characteristics (4/5)

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

Y S| Eike) E30s FRIRE Ratings Bifa

Item Symbol Condition MIN | TYP | MAX Unit
VsenfHE Vsen section
x:::lﬁf:;rﬁl(if&:{ge:?t) Vseni(ss-reset) | Vas=open 335 | 355 | 375 v
x:::tﬁ:;ffé(?/illsge;?) Vsen2(ss—reset) | Vas=open 3.05 3.25 345 \Y
Veon reshola vouans teresis 13| Veentwan2 | Jeerieemrene” 020 | o030 [ es0 | v
xz::%ﬁ;ﬁ%ﬁfsf&:ﬁ:zﬂ Vsen3(ss-reset) xizzg.\éV(burst mode) 085 1.00 119 v
x:::%r?::gﬁ:i%f@;:it) Vsend(ss-reset) xiizg.\éV(burst mode) 0.75 0.90 1.05 v
x::zL;If:s\fflgiojl_;:g:e/hzyz;:resis 3-4 Vsen(hys)3-4 xz::iézz:::zzg_ 0.04 0.10 0.30 v
FHR3§ Oscillator section
OJE ui ff;ff lf:i:y ) g:; _57%?("; ((";?) 90 100 | 110 | khe
Tl el e R R R
Ottty el ary | Rorag o w | s | s |
Eg afh?r??ﬁ‘urrent IFB(charge) Veg=4V -9.7 -8.2 -6.7 mA
Egafh?rift'ijivoﬁage VFB(top) 4.45 4.65 4.85 \%
Egafh'?rzfzyft'f‘tjivoltage VFB(bottom) Vas=2.4V 33 35 3.7 \%
Egnifii%oltage VFB(msk) 43 44 45 v
Egjfff’lzafiéfiﬁage 2 VFB(bottom)2 Vas=1.5V 2.70 2.95 3.20 \%
ngiliyfiérﬁikage 3 VFB(bottom)3 Vas=0V 2.30 2.55 2.80 \%
TssHEKLL *6 Tss(3) - 1.7 - -

Tss expansion ratio

*5 Ct : FBIRFICHEMET BT Far T4

Ct is external capacitor connected to FB terminal .

Rt : FBIfFIZHEHT ST IHER

Rt is external resistor connected to FB terminal .

*6 FEIFFDVGLIFE B £25 B OONMELL (FREHRED)

second on—time/first on—time of VGL terminal on start-up

(design assurance)




3-5. R BTE (5/5)

Electrical characteristics (5/5)

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

HE ey St FRIEIE Ratings B
Item Symbol Condition MIN | TYP | MAX Unit
ASHERE Active stand-by section
i =
ASHi F BB E Vas(open) Vas=open 2.3 25 2.7 Vv
AS open voltage
ASY=TENMERREIE )
AS linear ON threshold voltage Vas(linon) 20 22 24 v
ASY =T ENMERRRREE .
AS linear OFF threshold voltage Vas(linoff) 08 10 12 v
ASE—FRIREE
AS mode ON threshold voltage Vas(on) 0.65 0.80 0.95 v
ASE—FERERE
AS mode OFF threshold voltage Vas(off) 0.85 1.00 115 v
ASE—RIR/BRER TR
AS mode ON/OFF hysteresis voltage Vas(hys) 0.1 02 03 v
N—Z+E—FBAEE
Burst mode start voltage Vbst(on) 43 45 41 v
N—AME—FKEERKRERE
Start voltage to burst mode Vbst(off) 38 40 42 v
N—RENMERAR/fEIEERE
Burst ON/OFF voltage Vbst(hys) 03 05 0.7 v
S — &2 (=]
N—ARE—FREEE Vbst(reset) 28 30 32 v
Burst mode reset voltage
RS54 /3EJR MOS driver supply
= SR E
FoANBREE Vo2 Vel=16V,Ve2=open 9.8 105 | 112 v
Driver supply voltage
FAvbFalb—az AVe2(line) | Vei=16~31v - 0.1 05 v
Vc2 line regulation
A—FL#al—2a AVe2(oad) | lye;=0~-80mA - 0.4 10 v
Vc2 load regulation
MOSKS4 /% MOS driver
V—RERBIRE A1 Vc2=VB=10V _ _ ~
Output source current 1 lout(source)1 VGL=VGH=0V 220 180 120 mA
V—RERBIREN2 Ve2=VB=10V _ _ _
Output source current 2 lout(source)2 VGL=VGH=8.5V %0 60 30 mA
U ERENRE N1 ) Vc2=VB=10V
Output sink current 1 lout(sint | ygL=vaH=10v 340 ] 400 | 480 mA
U BRENRE 2 . Vc2=VB=10V
Output sink current 2 lout(sink)2 VGL=VGH=1.5V 120 170 220 mA
TYREA L Ct=1670pF (*5)
Dead time DT Rt=9.27kQ (x5) 260 360 460 ns
ETFFIREALE Ct=1670pF (¥5) _
Unbalance of dead time 40T Rt=9.27k Q (*5) 70 0 70 ns

*5 Ct : FBIRFIZIEITT H4MTFar T4
Ct is external capacitor connected to FB terminal .
Rt : FBImFIZiEf g oM T+

Rt is external resistor connected to FB terminal .




4.9 F B REER BA

Pin Function

HFES | =s e
PIN No. symbol function

1 Vel HIEERE O BRI T
Terminal for a power supply.

) Veen ANEARFHT AN EBERIE, JE—RON/OFF, SSULUMETLET,
Terminal to detect Vin, remote ON/OFF, SS-reset.

. ssT YR RE—hERERIBOMRBIERIL TS T
Terminal to control soft-start time and intermittent operations time

4 AS T OT 4T RE N FimF . 7 \—AENE I imF
Terminal to change active stand-by mode, and to control for burst operation.

5 - FIRBOERMBEE AT Duty OMAERREEHELET
Terminal for frequency and Duty setting.

6 050 BEFTILRHSEHERGT
Terminal to adjust response of averaging current detection.

; oSt BEFBRLBT
Terminal to detect over current.

o o2 BEFRT LRSS Ud/dt IR ETH) REHT
Terminal to detect averaging current and di/dt mode.
GND#HF

9 GND GND terminal.

0 Vez K51/ RERHAHT
Output terminal of supply for driver.

N VoL O—4 A RESA/ SN HF
Terminal of Low side driver output.

19-13 NG RIERIHF

Non connection terminal.

14 VB NYARRSANDERIGF
Supply terminal for high side driver.

15 Vs NAYARRSANDOEEERIGF
Terminal of reference for high side driver supply.

16 VGH NAHARRSA /N HRF
Terminal of high side driver output.




5.5 FEE

Pin assignment

1.Vel
2.Vsen
3.SST
4 AS
5.FB
6.CSO
7.CS1

8.CS2

HEEEEEEEEEEEEEE

HNEREREREREREEE

16.VGH

15.VS

14.VB

13.NC

12.NC

11.VGL

10.Vc2

9.GND
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Example Circuit Diagram
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Characteristics Diagrams
B EGESERIET=25°C
Tj=25°C unless otherwise specified

frequency vs duty

50

\
—e—FB=2200pF

—a—FB=1800pF
45

=== FB=1500pF
== FB=1000pF

g 40 -
- e FB=820pF
ol
3 —e—FB=680pF
35 FB=560pF -
—e=—FB=470pF
30 ‘
0 200 400 600 800
frequency [kHz]
frequency vs DT
600 ‘ ‘
/i/ —e—FB=2200pF
500 —a— FB=1800pF
—==—FB=1500pF
400 = —%—FB=1000pF ]|
s i FB=820pF
E 300 a
A —e—FB=680pF
—x=FB=560pF
200 s cwm— H
|

o 100 200 300 400 500 600 700 800
frequency [kHz]
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Rt vs frequency

FIHEELGEIHEE(ET=25°C
Tj=25°C unless otherwise specified

600 ‘
—e—FB=2200pF
500 X —a—FB=1800pF |
.\\k —=—FB=1500pF
= 400 \ —¥—FB=1000pF |
] x \% —s— FB=820pF
- 300 X\ L
2 \ X —e—FB=680pF
5 \ —~—FB=560pF
3 200 —% ~S. -
& N — —6—FB=470pF
L™
100
0
0 5 10 15 20 25 30
Rt [kohm]
Rt vs fss
1000 ‘ ‘
900 —e—FB=2200pF | |
S —a—FB=1800pF
800 M = ||
o I —=—FB=1500pF
_, 100 K\ —%—FB=1000pF ||
N Mﬂ
T 600 * — #—FB=820pF ||
¢ 500 T * | ——FB=680pF ||
- e re——¢
400 S ——FB=560pF |
A e 5] | =e=FB=470pF
o0 | & e
200
0 5 10 15 20 25 30 35 40
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* Rt: FBIf FIZIER T 550 1 (HiEin
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FIHEELGEIHEE(ET=25°C
Tj=25°C unless otherwise specified

Vsst vs frequency
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Package Outline-Dimensions

unit: mm
scale: 3/1

L5 [JEDEC Code -
JEITA Code —
House Name SOP16

©

HHHHAHHAEH 3

4.4:02
6.2:03

O

HEEHEHEEE v

@

- pBBBEBRE —
(1.27) | (063

Referential Soldering Pad

- EERICE. BEEER>TRFEW
+ Optimize soldering pad to the board design and soldering condi tion.

- FERDRHABIE. BRDIODFELEEETZIEAHBIVET

- EAICHRYE LTI BRAHREZELT THERTFEL

- 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.
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