ShinDengen /

MCZ5203SE

LLC Current Resonant Mode

Feature Outline

* Robust 600V direct gate driver

* Vcc(max)=35V

« Soft Starting function

« Over current protection (positive direction)
+ Capacitive mode protection

« Timer latch function

+ Low input voltage protection(Vsen)

« Thermal Shutdown

* Pbfree

* RoHS:Yes

House Name: SQOP22

Shindengen Electric Manufacturing Co., Ltd. MCZ5203SE_Rev.001(2020.01)e
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Absolute Maximum Ratings

1-1. A e

Input Output Ratings

R ERELGG1ITF25C
Ti=25°C unless otherwise specified

HH iz TR A B3z
[tem Symbol Value Unit
Ta—T7 4 VRIANEE VB -0.3 ~ 600 \%
High side floating supply voltage
HAENER A AR Vel -0.3 ~ 35 \Y%
Vel input voltage
NAY AR TA B EE VB-VS -0.3 ~ 15 \%
VB input voltage
=Y ARNRTA N EJREIE Ve2 -0.3 ~ 13.8 \%
Vc2 input voltage
Vsen i1+ Vsen -0.3 ~ 10 \%
Vsen input voltage
OCP¥i 18+ OCP -3 ~ 5 \Y%
OCP input voltage
1-2.BVER: B E B O T=25°C
Thermal Ratings Tj=25°C unless otherwise specified
HA k=2 Hks HLAL
Item Symbol Value Unit
Rk Pt 1.6 (*1) W
Total power dissipation
PEE IR Tj -20 ~ 150 c
Junction temperature
PRAFIRLE Tstg -40 ~ 150 c
Storage temperature
BRI 0ja 75.0  (x1) C/W
Thermal Resistance

%1 4-layer Board

HTARHAH :114.3mm X 76.2mm, JEE:1.6mm ,
WNIESE Y AR 74.2mm X 74.2mm , JEX:35um
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm
inside copper foil 74.2mm X 74.2mm , Thickness:35um
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2. HERE SR

Recommended operation conditions

HH ke HELEAE BAAL
Item Symbol Value Unit
Ta—T7 4 IRTANEE VB -0.3 ~ 480 \%
High side floating supply voltage
A R Vel -0.3 ~ 25 \%
Vel input voltage
AP ARRTA N EJREE VB-VS -0.3 ~ Ve2-VFf \Y%
VB input voltage (*2)
m—H A NI AN Ve2 -0.3 ~ Ve2 \Y%
Vc2 input voltage (x1)
PO Tj -20 ~ 120 c
Junction temperature

*1 TEABRHE(5 S — ) DV o2 B %5 I
*2 V1 T —bANT Y T A A — R DOVE

EE
Notes

HESEENMESAF O#PH A TR 24, BEMEICEBREZ KETHEBHVET,

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

EHRINCI05CEBA TTHEMSNDSG A 1E, 4T FANS G AL E K ETTHR TSV,

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

ARICEEME Fl OB I T e K ERZ B Z 720 I L TIZE W, #osdt i KERZ B X 1286 ICHREET D A REME R HY F
T, ELZGE | TOBEE—RN (A —7F—F, va—ME—R) I E CTEEHAD T, ba— X7 WEL R 25 R %
o XoBRENLET,

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

3-1.EXHIRFE(1/3)

Electrical characterisitics (1/3)

B ITHR B2 &A1V l=16V,0=50kHz, Ti=25°C
Vcl=16V,f0=50kHz, Tj=25°C unless otherwise specified

HH CiRe s JRRRA  Ratings | BT
Item Symbol Condition MIN | 1YP_ | MAX | Unit
RIEEFEFHEREE Under voltage protection
Ve BN EB AR Vel(start) 13.0 13.5 14.0 \%
Vel startup threshold voltage
Ve 2B EBRAR T Ve2(start) 9.1 9.6 10.1 \Y%
V2 startup threshold voltage
Ve IS & Vel(stop) 7.9 8.4 8.9 v
Vel shutdown threshold voltage
Ve2@h R 1L AT Vestop) 6.6 7.0 7.4 \Y
Ve2 shutdown threshold voltage
AP ARRIA - ER AL VB-VS(start) 6.9 7.3 7.7 \%
high side driver start voltage
INAYA RRTA SR I EE VB-VS(stop) 4.0 5.0 6.0 v
high side driver stop voltage
INAFARRTA B IFEE 2 Ve2-VB 1.2 2.0 28 v
high side driver stop voltage 2
S DICIREE: &= Ic1(St) Vel=12.9V 480 580 680 | uA
Startup current
MEESE <Al Tec Vcl=16V 4.0 6.0 8.0 mA
Operating current
BEFH# Over current protection
ocp(Hk AR Vocp (+) 0.315| 0.345| 0.375 \%
Input threshold voltage (+)
ocp¥i - &t locp Vocp=0V -220 -180 -140 uA
Input bias current
di/dtf&7# di/dt protection
di/dt() e Vdidt (+) 0.050 | 0.060] 0.070 \%
Input threshold voltage (+)
di/dtC) R L Vdidt (-) -0.070 | -0.060 | -0.050 \%
Input threshold voltage (=)




3-2. BEX AR (2/3)

Electrical characterisitics (2/3)

FRZFR B A 1EVel=16V,f0=50kHz, Ti=25°C
Vcl=16V,f0=50kHz, Tj=25°C unless otherwise specified

HA Al eSS FiFEE_ Ratings | HZ
[tem Symbol Condition MIN | TYP MAX Unit
XA~ Protection timer
Timer¥m—+ L X\ Vil Vtimer 2.8 3.0 3.2 \Y%
Timer threshold voltage
Timer 7& 55 it Itimer(charge) |Vtimer=1V -250 -215 -180 uA
Output charge current
Timerix & & it (refresh) Itimer(refresh) [Vtimer=1V 1.5 2.0 2.5 mA
Output discharge current (Refresh)
Timer 735 Bt (FIK) Itimer(dischargeVtimer=1V 5 10 15 uA
Output discharge current (Discharge)
VT RALZ—]R Soft start section
SSH - L&V M Vss 1.15 1.30 1.45 \Y
Input threshold voltage
SSHE ET Iss(charge) Vss=0.5V -430 -340 -250 uA
Output charge current
SS 1 B Iss(discharge) [Vss=1V 4.0 8.0 - mA
Output discharge current Vsen=0V
SS¥ii - FEER A PR R Vss(open) - 2.6 - \Y
SSJEIE Bk 7E il f(ss) Vss=0V 170 185 200 | kHz
SS output oscillation frequency Ct=1000pF
TssEAR Lt Tss(3) - 1.7 -
3rd Saw—tooth Expansion Ratio
B FE LR Over voltage protection
OVPLE\ ViE Vel(ovp) 32.0 33.0 35.0 \Y%
OVP threshold voltage of Vcl
OVPERT U Al /IVel(ovp) - 1.2 - \Y
Threshold hysteresis voltage
Vsenf¥BE Vsen section
VsenL &V ME(ON/OFF) Vsen(on/off) 0.92 1.10 1.28 \Y%
Input threshold voltage(ON/OFF)
Vsen(ON/OFF)EAT VT Alg Vsen(on/off) - 0.4 - Y
Input threshold hysteresis voltage
VsenL &V ME(SS-Reset) Vsen(ss—reset) 1.33 1.40 1.48 Y
Input threshold voltage(SS—Reset)
Vseniii - FE i Isen Vsen=0~8.5V -0.2 0 0.2 uA
Input bias current
FBA—7"{%# FB open protection
FBA—7 M i IFB(open) -170 -120 70| uA
Input threshold current




3-3. BEX AR (3/3)

Electrical characterisitics (3/3)

BrICHR B2 & YA 13 Ve l=16V,f0=50kHz, Ti=25°C

Vcl=16V,f0=50kHz, Tj=25°C unless otherwise specified

Unbalance of dead time

HH GisRea B JRAMSfE  Ratings | HfZ
Item Symbol Condition MIN TYP MAX Unit
JEEEHE Thermal shutdown protection
LN CAIRITNS TSD 140 - - C
Operating stop temperature
BRI IR R ATSD - 40 - C
Hysteresis temperature
FoF5i# Stop latch section
T TR Vel (latch reset) 6.5 8.0 8.5 \Y%
Latch reset voltage of Vcl
Ty T FRBREE 2 Vel (stop)-Vel (latch reset) 0.2 0.4 1.3 \Y
Latch reset voltage of Vel 2 |
JEHE#s Oscillator section
JE W B T R (0) Ct=1000pF 47.9 50.0 52.1| kHz
Output frequency Rt=13.2k Q
ONT 2—F 14— duty Ct=1000pF 45.0 46.5 48.0 %
Output duty cycle =50kHz
e v A B fmax IFB=-3mA 192 230 268 | kHz
Maximum output frequency Ct=1000pF Rt=13.2kQ
CUHCEE T ICt(discharge) |VCt=2V 3.40 4.20 5.10 mA
Ct discharge current
Ctv AV #EIE Vet(msk) 2.0 2.1 2.2 \Y%
Ct Masking threshold voltage
Rtdi 1 FE VRt IRt=—100uA 2.32 2.52 2.72 \Y
Output Rt terminal voltage
FBY 1 #& T VFB IFB=-200uA 3.80 4.10 4.50 \%
Output FB terminal voltage
FB - fic I EE VFB(min) IFB=-3.5mA 3.20 3.70 4.20 \Y
Minimum output voltage of FB terminal
KA NP MOS-FET driver supply
RIANEIREE Vc2 Vc2=open 9.4 10.0 10.6 \Y%
Driver supply voltage
FAFalb—ar /IVc2(line) Vel=16~26V - 0.1 0.5 \Y
Vc2 line regulation
o—RL¥al—g /IVe2(load) Ivc2=0~20mA - 0.1 0.5 \%
Vc2 load regulation
MOSKZ-A1 /3 MOS driver
) — AERERE lout(source)  [Vc2=VB=10V -230 -180 -130 mA
Output Source current VGL=VGH=0V
v —ABRERE 12 lout(source)2  [Ve2=VB=10V -90 -60 -30 mA
Output Source current2 VGL=VGH=8.5V
U ERERE ) lout(sink) Ve2=VB=10V 430 530 630 mA
Output sink current VGL=VGH=10V
T BRERE )2 Tout(sink)2 Vc2=VB=10V 130 180 230 mA
Output sink current2 VGL=VGH=1.5V
ETFT YR A A LREE 2 DT Ct=1000pF -50 - 50 ns
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Pin Function

T
PIN No.

=
Symbol

BFS
Description

1

Vsen

AJIACT A B4 ) FaE A5 o 7+
Terminal for detection of AC line voltage
UE—FON/OFF, SS¥ii 7 DUty MATUWET,
This is for remote—ON/OFF and SS—Reset

FB

FE AR F 0D JE) e B 28 FHFB A J 7 557+
Terminal for frequency modulation with FB
FBE 5 OA— 7 A MR RE DS D E77,

This terminal has function to detect FB open.

Ct

FIRER =7 i 1
Capacitor for oscillator
SMFF CIZ LV Duty e B E B I Ao F9,

Capacitor determines switching duty and frequency of each protection action.

Rt

FEHPRAR OIRY Lt T
Oscillator frequency setting resistor
SMFITRICER Y AR B EJE B S Ak o £,

Resistor(Rt) determines the minimum frequency

GND

GNDf1-
Ground terminal

(NC)

NC

Timer

SE R OB R EVMEX A~ a7 Y HEfeei 7
Capacitor determines the period of abnormal detection .
OCP., OVPZE D S5 W D[] R Y/ E R[] 2 6D F97,

This determines the intermittent operation time width while each protection is doing.

SS

VT WA — R T oY REREG T
Capacitor for a soft start timing
ST Clz K sSEh R 2k B L £,

The time width of SS depends on external capacitor.

(NC)

NC

Vel

il AN =] 1 o> EE IR b

Supply terminal for the control circuit

Vel = 13.5VTEMERRAA, Vel =8.4V TSIk L E T,
Voltage to start is 13.5V and voltage to stop is 8.4V.

11

(NC)

NC

12

OCP

i EE AR HH 35 L ONid R G R RE (LRI v ) M1~

Terminal for over current detection and didt protection
+0.345Vat L CEMER B Z R <L ET,

Switching frequency becomes high, when this terminal detects OCP.
£0.06VOINLH T2 EE TAdtGERIT I V2 L CIfER M e m<U £7,

Switching frequency becomes high, when this terminal detects didt.

13

Ve2

FIA PR v

Output of a supply for a driver
PERLOVEER(RN ZA 7S R IE) oD H ¥ - Cd
This is 10V output for driver power suppl

14

PGND

TR ZA 2 SR
GND terminal for low side driver
GND#iF L [RIEALIZL T TS,

Please connect this terminal to GND of control circuit.

15

VGL

TR ZA 3D H 71

Output of low side driver
TIMOS-FET?D4* — haBRE L £,

This terminal drive a gate of low side MOS—FET

16

(NC)

NC

17

(NC)

NC

18

(NC)

NC

19

(NC)

NC

20

VB

IR Z A RO E P G-
Supply terminal for high side driver.
Ve -0 E A A —RIZLD 7 — ANy PRI AED 97,

This terminal,Vc2 terminal and external diode makes boot strap circuit

21

VS

AR 5o 2R o0 B U R R T

High side driver reference

FAIMOS DY —Z K DN FHIMOS DR LA 23 L 97,

‘This point is source of high side MOS—FET and drain of low side MOS—FET

22

VGH

IR S AR H Sy

Output of high side driver

EAIMOS-FET7 —hZBREHL F77,

This terminal drive a gate of high side MOS—FET




5.5 FELE

Pin assignment

1 Vsen

2FB

3 Ct

4 Rt

5 GND

6 (NC)

7 Timer

8 SS

9 (NC)
10 Vel

11 (NC)

HHHHAHHHHAHAHGS

ioBHHBEEGE B

VGH
VS
VB
(NC)
(NC)
(NC)
(NC)
VGL
PGND
Vc2

ocCP

22

21

20

19

18

17

16

15

14

13

12
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Block Diagram
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Example Circuit Diagram
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Rt

Characteristics Diagrams

Duty[%]

Dead Time [ns]

Frequency vs Duty

R ERESHEIETF2C
Tij=25°C unless otherwise specified

—8—Ct=470pF Rt=24.5kQ
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f(0) [kHz]

frequency [kHz]

R ERE L EIETF2TC
Tij=25°C unless otherwise specified

Rt vs f(0)
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Ct vs fss

R ERE L EIETF2C
Tij=25°C unless otherwise specified
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frequency [kHz]
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IFB vs Frequency

R ERE L EIETF2C
Tij=25°C unless otherwise specified
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Package Outline-Dimensions

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