ShinDengen /

MV2052SG
IC for LED Lighting

Feature Outline

« Critical conduction mode

+ Dual channel

+ Gate output stop function

+ Remote control

« Intelnal regulator : 5.0V

+ Linear / PWM Dimming

« Alarm signal output

+ Deep dimming (1% or less)

+ Vcc over voltage protection (latch)

+ LED short-circuit protection (auto reset)
» Thermal shutdown (auto reset)

« Vreg over current protection (auto reset)
* Pb free

* RoHS:Yes

House Name: SOP16

Shindengen Electric Manufacturing Co., Ltd. MV2052SG_Rev.001(2020.01)e



1 #ExZRKEH(Ta=25C)

1 Absolute Maximum Ratings (at Ta=25°C)
1-1 8IRE

1-1 Thermal Ratings

=HE

i 5 g B Bify
Item Symbol Ratings Unit
RERE _ o
Storage temperature Tste 55~150 c
EEHERE , _ o
Junction temperature T 40~150 c
HEBL
a ==
Total power dissipation Pt 08 w
BRI . o
Thermal resistance 6 Ja 147 C/w
HSTHREAR:1143mm X 76.2mm, BE:1.6mm, WESEY (X 742mm X 74.2mm, BE:35u m
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm, inside copper foil 74.2mm X 74.2mm , Thickness:35u m
1-2 BRKRE
1-2 Electrical Ratings
IELE] i = "B Bfy
Item Symbol Ratings Unit
Vecli FRAHIMMEE
. . Vece 22 \
Vce maximum applied voltage
Veclfi F#/\( 7 RAEE _
P R 0.5 \%
Vce reverse bias voltage
REF, RCHfiFRAENMEE
REF, RC maximum applied voltage Vref, Vrc 55 v
Svout, Svinifi F A FIMEE Vsvout, Vsvin 50 Y
Svout, Svin maximum applied voltage
CSifFHRAEMEE
) : Ves 45 \
CS maximum applied voltage
Svin, CS, REF, RCImF#EN(7REE | 05 v
Svin, CS, REF reverse bias voltage ’
Svout B FERAER _
S ; Isvout 2 mA
vout maximum current
EE . AMEBCRESATOGNVER . BALH. REOHEAAHE TORAIZRIELTLEL A,
RSN TVOLUNDEHTEAT SIHE (I8 T FRICAHEHERIMFTIEH TSIV,
RBEANBITHBEEDOICEHMYELICERTHIENHYET,
Notes : Using with parameters, condition of use and logic controls that are not specified in the specifications are not assured.
When used with the conditions that are not specified, please consult us in advance.
The contents described herein are subject to change without notice.
2 RSt
2 Recommended Operation Conditions
E XZE
IEH it B Recommended value B
Item Symbol . Unit
min typ max
EERE o
Operating temperature Top 30 125 C
g =
Vool ¥ HIMEE Voo 10 | — | 16 v
Vcce applied voltage

FE  LROBABEEANICEVTE, BREFERICELELTEISEROERAREICKYVELGYETOT, REGEHFINIER
ICSHERASNBIBEICIE. TI=100°CU T T HAECEEHRRLET.

Notes : The product life depends on the condition of use even within the above operating conditions.
Using at Tj = 100°C or less is recommended for the equipment where a long life is expected.

55K-145033-1




3 ERM - 294 1E (Ta=25°C)

3 Electrical/Thermal Characteristics (at Ta=25°C)

]
EHE i 5 & # Ratings B
Item Symbol Condition . Unit
min typ max
VeclinF (Vec Terminal)
V=Sl
DfERmEE Ve start 75 8.15 88 \%
Start up supply voltage
=1)3,2 &
EXTULAKE Vee hys 09 | 105 | 12 v
Hysteresis voltage
=5k 3
VooRif (BER:1) lec_actl Vco=10V, Gate=OPEN, 50kHz 33 38 | 43 mA
Vce current (active model)
=253
Voo it (BfEF;2) lec_act2 V=10V, Gate=1000pF, 50kHz 43 48 53 mA
Vce current (active mode2)
=283 Ak
Vec @i (EZEIRI) Icc_stby Vce=Vcc_start-0.5V, REF=3V 2.8 3.2 3.6 mA
Vce current (stand-by)
B gE
Vool BIERERE VecOVP 197 | 207 | 217 v
Vcce over voltage threshold
Gatelifi ¥ (Gate Terminal)
Gate HighZ/IE *1 _ . .
Gate voltage (high level) VGH Vee=0.2 v
Gate LowEE L e
Gate voltage (low level) VGl 02 v
Vs
/ Z el IG_source Vee=10V, Gate=0V -58 -46 -34 mA
Sourcing current
KRS s
v~ IR G sink Vec=10V, Gate=10V 400 | 475 | 550 | mA
Sinking current
Svin, SvoutdiiF (Svin,Svout Terminal)
g " NN "
Svindi FRE T ILE U . R Svin 235 | 260 | 285 Ko
Internal pull-down resistance at Svin
s " NN "
Svoutifi FRER T LA VR R Svout 205 | 250 | 275 Ko
Internal pull-down resistance at Svout
RNETILE I ARRERHEE
Relative accuracy of internal pull- R_Svratio R_Svin / R_Svout 1.02 1.04 1.06 -
down resistance
ISEENERE 1
Delay time from Sv-detection to Tdon, Gate=OPEN -— 100 -— ns
GATE-on
CS#F (CS Terminal)
=5k —
IR H L &L EREF=3.3V) Vth_CS Vce=10V, REF=3.3V 0.550 | 0.585 | 0.620 Y
Current sense threshold voltage
=5k —
IR L &L EREF=2.7V) Vth CS 2.7 Vce=10V, REF=2.7V 0516 | 0.538 | 0.560 \Y
Current sense threshold voltage
(=58 —
LR L E LM B(REF=2.5V) Vth.CS_2.5 Voo=10V, REF=2.5V 0471 | 0498 | 0525 | v
Current sense threshold voltage
[=5k —
LR L E LM B(REF=10V) Vth.CS1.0  |Veo=10V, REF=1.0V 0.163 | 0.198 | 0233 | v
Current sense threshold voltage
ISEENEE *1
Delay time from CS—detection to Tdy Gate=OPEN — 90 —-— ns
GATE-off
—=T42 T Ty P TS IR o -
Leading Edge Blanking time T.LEB 210 ns

*| BEHRAE

*1 This parameter is not tested during production,by design it is guaranteed.




B & E

EE == % * Ratings BfT
Item Symbol Condition . Unit
min typ max
REF#iF (REF Terminal)
FEIRFIBREFIFFLEVMEERE
GATE-on REF threshold voltage Veh REF.st 0170 | 0205 | 0240 |V
=1 =
ERTULABE Vith_REF_hys 0010 | 0.030 | 0.050 v
Hysteresis voltage
K*Tjﬁ%ﬁﬁ . Toff_max REF=Vth_REF_st+10mV 100 135 170 us
Maximum off time
BB Toff_min REF=3V 15 | 19 | 23 us
Minimum off time
BRA B Ton max 10 | 150 | 190 | us
Maximum on time
HE.IJ.\Z-\/E%IE *1 Ton_min - 300 500 ns
Minimum on time
1) 22— EFHE
Restart time Trestart 130 185 240 us
VreglifiF (Vreg terminal)
Vreglfi T BIE Vreg Vec=10V, Ireg=0mA 480 | 500 | 520 v
Vreg terminal voltage
Vreglf FO—FL¥al—ay Vreg load Vee=10V, Ireg=15mA -— | -002 | -0.05 v
Vreg terminal load regulation
Vreglii FH A ER _ ___ . _
Vreg terminal output current Ireg Vee=10V 35 mA
EN{ERIREE
Start up voltage Vreg_start 3.50 3.95 4.40 \%
EXTIVIRERE
Hysteresis voltage Vreg_hys 0.30 0.55 0.80 \%
RCH#iF (RC Terminal)
FIRFARCIH FLEVMEERE
GATE-on RC threshold voltage Vth RC_st 150 ) 1.0 | 230V
=1)3, 2 E
EXTULABE Vth RGC_hys 010 | 035 | 060 v
Hysteresis voltage
Alarm¥ii ¥ (Alarm Terminal)
77 /—VVRHIE T EE Valarm_H Vec=10V, Ves=4V 480 | 500 | 520 v
Alarm terminal voltage at abnormal
S ==
BRE 5L Valarm L Voc=10V — | — ] o020 v
Alarm terminal voltage at normal
PWMEAYE_A 71455 (PWM Dimming input signal)
=] poT
PWM{E & 5K B B8 £ PWM — | = 1 KHz
PWM signal maximum frequency
== 2
PWM{E S &/NON_DUTY Duty PWM 1 . . 9%

PWM signal minimum On-Duty

1 BEHRIE

*1 This parameter is not tested during production,by design it is guaranteed.




4 JoysE
4 Block Diagram

Zero Current
Detection1

ON
Triggerl

Vee

Vth,uvLoI

Bandgap

STOP Signal

Latch Signal

Gatel

Control [

Control

Logicl M

REF1

Logic2

Svout2

Trigger2

Svouti Svini Vee Vreg Alarm Svin2
Vee
3
5V(typ)

Zero Current
Detection2

Vth CS2 -

Gate2

REF2

csi PGND RC GND Cs2
HFES wE ¥
1 RC YE—barrO—LinF
remote control terminal
2 REF1 CH1 dimming terminal
3 Svoutl OHY YOBARIHHTF
CH1 zero current detection terminal
4 Svin CH1 EOERELEHF
CH1 zero current reference terminal
5 st CH1 EFAR IR F
CH1 current sense terminal
6 Gatel CH1 R4 »F FAMOSFETER Bhii F
ate CH1 the output terminal for a MOSFET drive
TSUREF
7 GND GND terminal
RI—=GSURERTF
8 PGND PGND terminal
ICERmF
9 Vee .
power supply terminal
10 Gate2 CH2 XA vFFIMOSFETERB) it F
ate CH2 the output terminal for a MOSFET drive
CH2 Bt tHIHF
1 os2 CH2 current sense terminal
12 Svin2 CH2 ¥ REREALENTF
CH2 zero current reference terminal
13 Svout2 CH2 COBRALHET
CH2 zero current detection terminal
CH2 B8 F
14 REF2 CH2 dimming terminal
TI—LEHEF
15 Alarm . .
alarm signal out terminal
16 Vre 5V SHEBEIRIEF
€ 5V regulator terminal




5 FES

5 Pin Assignment
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WMREFEE-HAEREFHE (Ta=25°C)
REF voltage—Output current characteristic (at Ta=25°C)
Vin=250Vdc
Vo=140V

Linear dimming characteristic (TYP)
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Package Outline-Dimensions

unit: mm
scale: 3/1

L5 [JEDEC Code -
JEITA Code —
House Name SOP16
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(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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