SANKEN ELECTRIC CO., LTD. LC5210D

1. AP
Scope
Z OHHKIT, LED BB FZ A~ IC LC5210D 12T %,
Z OAERFEIL. RoHS FEA RS2 L7 - IZ W T %,
S E0-H : Sn-Ag PEEEREH - Ag X— A& b
The present specifications shall apply to a LED driver IC for LED lighting, LC5210D.
The present specifications shall apply to LC5210D which is performed RoHS instructions.
Lead part solder : Sn-Ag  Inner solder : Ag paste

2. ¥
Outline
& il AT Y v RIC
Type Hybrid Integrated Circuit
1 & BREES (R TV AT 7 —F—/L K)
Structure Plastic Molded (transfer Mold)

B Ji| 87 LED FEHAH

Applications LED Lighting

3. XTI RIER
Absolute Maximum Ratings

TH H V=S B E XA i &
Characteristic Symbol Ratings Unit Remarks
Main Power Supply Voltage Ves 450 v
4 7 MOSFET [fit [
. Vo 450 \%
Drain-Source Breakdown \bltage
5 & W | 107 A | W<lps i3 aEE T
Output Current ° ! Exclude t,<lus
REFA ) & & _
REF Input Voltage Vrer 0-3~Vret0.3 v
o &\ E Y I v | w<lps e ET
Sense \oltage RS - Exclude t,<1us
Allowable Power Dissipation ° ' Sanken Eval. Board
Uxrrvavii E T 150 e
Junction Temperature !
BT 0j-a 2 CIW | SK FFAli KA
Thermal resistance 0c-a 60 oc /W | Sanken Eval. Board
® F A RO i .
Operating Temperature Range Ta 40~105 ¢
 F R B _ o
Storage Temperature Range Tsg 40~150 ¢

X1 HJFEGEIE, Duty o, JHPHIREE, BEAGMIFIC L > THIBRSh 2 /IREMDR H 0 £9,
WRDGE BT XY 7 v a FRE T ZBARNE I LTI ZEN,
Output current rating may be limited by duty cycle, ambient temperature, and heat sinking.
Under any set of conditions, do not exceed the specified junction temperature(T;).
M2 KEFARBRKPoIE., THEHATAEEO Y — LA T T NIV EAESNET,
Allowable Power Dissipation Py depends on PWB pattern layout.
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SANKEN ELECTRIC CO., LTD. LC5210D
4. ERHVRE
Electrical characteristics
HELTEN 1P
Recommendable Operating Range
H H LB HEE  Ratings BT
Characteristic Symbol MIN MAX Unit
+ & W EH &E
Main Power Supply Voltage Range Ves 25 400 v
o (P ) | s | A
Output Current (Ave) © '
REF AN J) & E
REF Input Voltage Range Vrer 05 v
R SR B
ro— A R E (No Fin )
T 105 °C
Case Temperature ¢ Center of marking side
(With No Fin)
EARHURRE  (RrIClr D EXI5EG | T,=25°C, Vgg=24V)
Electrical Characteristic (T,=25°C, Vge=140V, Unless Otherwise Noted.)
H H R E K Limits BT % ik
Characteristic Symbal Min. Typ. Max. Unit Test Condition
N ; . | 2 mA
t & W & W o8
Main Power Supply Current lass 0.8 12 mA Hi 77 OFF K
H ) MOS FET Wt &
Drain-Source Breakdown \bliage Vs 450 v
Hi7) MOS FET ON iff#i| o 17 3 o
Output MOSHET On Resisiance DS(on) '
HIJMOS FET 4 A4— NIEdEE
Body Diade \bltage Ve 0.88 1.0 \Y
R e g W Hh & K&
Reg \blage Vkec 11.2 12 12.8 \Y
Reg it Kt /& | > | ma
Reg Maximum Output Current Re
R AN NISE A KK %
Maximum Clock Frequency Fo 200 kHz
R EF A N & E
REF Input Voltage Range Vrer 0 ! v
R EF A 51 & Ut
REF Input Current Irer +10 HA
i H H JE
Sense Input Voltage Veense | Veer 03 Vrer Vreet03 |V
Boo o ATy Isense +10 HA
Sense Input Current -
i E R M oA R Sense Ui
Ower Current Protect \bltage Vocp 3 v

KERDOR/IMELL EOJEEBAN THEEMELE TR, ZNERIET SO TIEHY FHA,
Operation at a step frequency greater than the specified minimum value is possible but not warranted.

Note.

B SRV SR A  — (A FR) & LET
Negative current is defined as coming out of the specified pin.
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SANKEN ELECTRIC CO., LTD.

LC5210D

ERMREE (Bt E) (FRICHT 0 X5 T,=25°C. Vgg =24V)
Electrical Characteristic (continued) (T,=25°C, Vgg =140V, Unless Otherwise Noted.

H H k=g E A% Limits BT %
Characteristic Symbol Min. Typ. Max. Unit Test Condition
UVLO fifreE v 14 v
Under \bltage Lock Out Threshold (TumOn) |+ ©V-o°" Vs HIE
UVLO BB v 13 v | Ves\olegr
Under \bltage Lock Out Threshold (Tum Off) |~ 2V-©°ff
TSD%/E{EIJ[E o SHE R
TSDIRELE A7) A T 55 °C | ofconolic
Themal Shuidown Hysteresis Tepys
7T
Blanking Time terc 400 ns
A T THA I t 20 ns B
Switching Time t 50 ns | 107044
Note.
wIIER S DAL T M E — (v A FA)E LET
Negative current is defined as coming out of the specified pin.
BGREr T — 4
Thermal Design Data 150 r
125 |
[ A Tj-a= 72X Pp /
100 | 7 /’
R P
L 15 F ,
| f A/A Te-a= 60 X Pp
50 T :::::::”,/'
25 | /
0
0 0.5 1 1.5 2
Total Power P[W]
WX 2T
Ta.p [ Pp=1.73W
—_ N
B N
22215 ~J
oa® \9 j—a=172°C/W
K g3
& o < ™
s 1 \‘
o
[[]- a -l: \
Ne g N
N
A2 05
0< <
0
0 10 20 30 40 50 60 70 80 90 100 110 120
AEERE Ta [°C]
Ambient Temperature
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SANKEN ELECTRIC CO., LTD.

LC5210D

5. 7uvwIXAT 7T A (BEUELHE)
Block diagram (Connection diagram)
=
Internal functional block diagram
VBB _out
Y
' MIC
Reg O Regulator — UVLO TSD
Toff & Current || Logic || Gf“te
Ref l Control [ Driver
OCP _l
~GND ~'Sen
v Bl (FEREER)
Pin Assignment (Terminal Functions)
Pin& = =2 % BE
Pin No. Symbol Function
1 Reg 12V Reg H /15 Output of 12V Internal Regulator
2 Toff PWM 7 7 M CR Huf i+ Connect to PWM Off-Time Setting C&R.
3 Ref PWM il FH L e = A ) i+ Reference Voltage for PWM Control
4 Sen AT TR T Current Sensing
5 ouT At ) ST Out put (Power MOSFET Drain)
6 VBB BV e Main Power Supply
7 J— - R
8 GND B Gnd Ground
090810 SSJ-03854 4,11
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SANKEN ELECTRIC CO., LTD.

LC5210D

6. ISR
Example application circuit
?
o x 2 <
Line + ~>
Input . 7z
Filter Co <
O A 2 ~N
Lg g >
Rof R >
C J‘ R
OHT 2 % C1T
BEER
Parts List for Reference
Gk BT TERE
Symbol Components Value
LED
LED LED —
oA )L
L Inductor 1mH 1A
: IEXA A — R
Di High Voltage Diode RL3A
w7 Y -
Co Electrolytic Capacitor 100uF 450V
arF oY
C, Capacitor 0.1uF, 25V
arF o
Cosf Capacitor 100pF, 25V
et
Ry Resistor 680kQ,1/8W
et
R, Resistor 20kQ,1/8W
wht
Ros Resistor 620kQ,1/8W
Tt
Rs Resistor L0Q/1W
YA EMEIC L BRSO LG L TR Y | AMRILRS /A XTHT a3 T > Tk
DEFA, EEHICBWTEIRZICINOEZZE LR E OB LET,
This circuit diagram describes only parts necessary for basic operation, and the examination of use
conditions and the noise is not done. Therefore please design in consideration of these.
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SANKEN ELECTRIC CO., LTD.

LC5210D

7. RAFIE

Usage

7-1  HIEERERE

Output Current Setting

6 THD It A A AN FEd LT D R1,R2,Rs 2 LED (2L 5 &' — 7 it Ipeak & b 5 &K
LD FET, ZD Ipeak T FREDFHHEATHRED £7°,

LED peak current Ipeak is determined by value of R1, R2, Rs which are on application circuit, Section 6.
Equation of Ipeak is below.

Ipeak = VReg X Ro/((R1+R5) X Rs)

AL IEAE BT Vege £ 720 97,
*Underlined portion is reference voltage Vger

7-2 PWM F 7 R E
PWM Off-Time setting
6 TG A A FIZ Fedk LTV % Roff, Coff 28 PWM A 7l 2k 2 EE & 720 £,
PWM # 7 OFREIX TR EZSZIRE L TSV,
PWM Off-Time is determined by value of Roff,Coff, which are on application circuit, Section 6.
Please use figure below to set PWM Off time.
? L0
"—”,_———”' Cpﬁ’ﬁ | L
= v — . =2200F __
= —— A ——100pF
£ 10 e e —
3}% _— ] g == COﬁ:.AJpJ____.
o ~ /
e
s e et =10pF
— _—T
E , —
1
200 400 600 800 1000
7 IR T FHEFT Ron k]
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SANKEN ELECTRIC CO., LTD.

LC5210D

7-3  OCP #hfE
OCP operation

FRHHRPL Rs DEIE 2 FICEMA L TR Y . Sen i+ OEEA BB HEE Vocp BLEIZ72
LLmEREFEW LHAEATICLEY, ~HREREZBET 2L EORERT v F SN
EBIRZU) > THEATLETHNEA 7O EFEEESNET,

IC monitors voltage of sense resistor Rg continually. If voltage of Sen pin exceeds Over Current
Protect Voltage Vocp, IC detects over-current and turn off the output. Once over-current detected,
protection state is latched and output is disabled until performing a power cycle.

XOCP 13, HETHT A AR RERPIND DEPEHMWT LET, Lenr-> T,
LED 733 5 — F LTH I A /W KV EHhIRA 2222556, OCP (3B & ¥ A,

*OCP detects over-current that flows in the device; therefore OCP cannot operate when inductor
limits the current, even if LED is short-circuited.

7-4 TSD #){E
TSD operation

MIC O F » ZIREEAS TSD BIMEIREE ToH % Trep A EIZ/e > TWRWZFICEHR L T E
Fo MIC DIREEN Trp LA EIZ72 2 L 241 L, BFEWEABSIE L £9, MIC DIREEN
Trsp-Trsphys PA FIC T35 0, BIRAZ U - HHRAT D L@FEMEICERLET,

Control IC monitors chip temperature continually. If the temperature of control IC exceeds TSD
threshold T+sp, output is disabled to avoid overheating. IC will return to normal operation when
temperature of MIC falls below Trsp-Trspnys OF performing a power cycle.

2B Z OREIEIE MIC _EIZTFET 5720, MOS-FET O# MIC I[Z5#E L, TSD AEET
% E TIZREMS 20 £, 2072 MOS-FET N AdICiBERIEIZ e > -84, TSD A
B < AHCEEN A C D AREMER SV £3, HO0CDITHET IV,

There’s time-lag from the MOS-FET overheating to TSD operation, because TSD circuitry is on
the MIC and time is necessary until the heat of the MOS-FET reaches the MIC. Therefore if the
temperature of the MOS-FET rises rapidly, the MOS-FET may be damaged before TSD operate.
Please be aware about this.
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SANKEN ELECTRIC CO., LTD. LC5210D

8. E
Package information

8-14ME. HEBLUME
Package type, physical dimensions and Material
| 9.4 %03 |

I

LC5205
SKElID

SENCECE

+0.2

6.5

| I O I
4
+.3 0.3
10 G ’ 182 3
! ' I 1.6TYP |
< ‘j | J
- = !
T
> 02 w;
005
! 2 541YP o~15®  O~18' \z
0.89TYP
0.5 0.1 RYSTH
HAL : mm
Dimensions in millimeters
H5FD
Marking R - C
SR N R Vit H : Cu
FLE o & Material of terminal : Cu
= S AL NI Ay R+ R T U —)
©) E@Eﬁf fr 0~9 Treatment of terminal : Ni planting + solder planting (Pb Free
The last digit of year P g P 9 )
A
@ Month 1~9.0ND
JE
® Week 1~3
@ P
6 WA HETIRIE
© Sanken Registration alphanumeric
Number characters
@
8-3 41
Appearance

AR, 15, B, BRERIHGETHDLZ L,
The body shall be clean and shall not bear any stain, rust or flaw.
8-4 {55
Marking
AIRICHABRIC A, 2y FESERFICHARDEL O L—FTHRIIT5 Z &,
The type number and lot number shall be clearly marked by laser so that cannot be erased easily.
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SANKEN ELECTRIC CO., LTD. LC5210D
9. fREAAR
Packing specifications
9 - 1 B/ IMark 5.8
Minimum type of packing r—@ //7
9-1-1RA7 1 v7 AT 4 vI7EX > L =
Stick : stick type L \J Jd =
9-1-20utk 50181 AT 1 vV T
Capacity : 50pcs per stick 1'2"“8
‘ o04*"! -
| |
\I
(
HAL : mm

9—2 L T51A)
Direction of parts insertion

Dimensions in millimeters

Ay —(ELFE)
Stopper(Fin attached)

]

Ay —(ELEL)

Stopper(Finless)

9 - 3 BN fAnf 48
Packing style

Y

FNLAEAT 2 1(NFE)

Stick Packingl(Inner box)
A% 1 50 2T ¢ 7 LN
Capacity : 50 Sticks per box

UL A 2(5M58)
Stick Packing2(Outer Box)
IR« PNAR 22 4 RGN (B DGR L & 10,000 1)
Capacity : 4 box per box(Maximum quantity of
Products : 10,000 pcs)

AL : mm
Dimensions in millimeters

T Dimensions in millimeters
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SANKEN ELECTRIC CO., LTD.

LC5210D

10. fEH EoiEE
Cautions and warnings

U LR 2 DN T
Terminal connection

KRB OB TFIE, Rk TO THERIZERREEIC R D720 < 1ZE 0,
Terminals of this IC should not be left open to avoid malfunction.

PRI EMEIC DUV T

Operation of the protection circuit

ABLEIE, 2 DORERIE(OCP, TSD)A A L TH YD £, 20 ORERIKILIR T A
RNV F—=PMb s TeEL2 AL TEEET, WELT, =X VLF =N RT7A
NOFEFH LR 25 A I RETE EE A,

This product has two protection circuits (OCP, TSD). These protection circuits work with

detecting the excessive energy that applied to the driver. Therefore, it is not possible to protect, if the
energy exceeds the tolerance of the driver.

I B MzonT
Handling

HERDOIELLTWVE ETIE, ENOREOER L 32T o TR W, FHTAHITHRE
BRNBELLTVOT, +REENRLETT,

When static electricity is a problem, care should be taken to properly control the room humidity,
especially in the winter when static electricity is most troublesome.

FRESRDY IC IZFII SRV K D I AT 72 E B OB T v 7 VIEFIZER L
TFR&EW, 7Y v MNEWRDOG 72 &2 8% L CRIEMICT HEE S LB TT,

Care should be taken with device leads and with assembly sequence to avoid applying static
charges to IC leads. PC board pins should be shorted together to keep them at the same potential to
avoid this kind of trouble.
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SANKEN ELECTRIC CO., LTD. LC5210D

A i D 1FEE CAUTION/ WARNING

O AEIZFHES N TODEMEGI L OEEEENIT, A EOSZEL L TOURLIELD T, ZAGICERT
50t S LI =B O TEFAWE, MPFTAMHE. TOMOMHER DREFRBEIZ OV TE T —
UIEEERVEEA,

Application and operation examples described in this document are quoted for the sole purpose of reference for the

use of the products herein and Sanken can assume no responsibility for any infringement of industrial property
rights, intellectual property rights or any other rights of Sanken or any third party which may result from its use.

@ AT IN TV A ZHEHDOLEIL, 2o L BEY & OAE HEITHOW TR
HAE OB TR W 217> T &0,

When using the products herein, the applicability and suitability of such products for the intended purpose object
shall be reviewed at the users responsibility.

@ UthiIAE., FEMOR LIZEO TWET A, FEREE TIX, HOMETOXM, fED
FAETMT ONET A, MROMEICEIVERE LT, AFFK, KKFE, o REEx
BAESHELRNE S| HFHEOTELITHRWT, EELV AT L LT R 7 ERG M OHERE1T
STLTEENY,

Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and
defect of semiconductor products at a certain rate is inevitable.
Users of Sanken products are requested to take, at their own risk, preventative measures including safety design

of the equipment or systems against any possible injury, death, fires or damages to the society due to device failure
or malfunction.

O AHECHMINTODWEE, —REFRBGENS, FHkeE BEMARRR, RS
BRENWHEAShD 2 EEBERLTHY ET,
FVMEIEIE S BER S5 ST (RS AR & 2 OIS, ZOWIE BB, D5Je- DL,
KR ARLER TR )~ OB & SRAOBIIE, 274 HEBGERE N ~ TR B O AR B~
A A BRI L ET
i3 C B MERAPE S Bk X0 B BB (22 TR, SR, RS O 7200 O B R A
R ENTBHEDOIERIC L 5 HEEPENRY A L v T<iEany,

Sanken products listed in this document are designed and intended for the use as components in general purpose
electronic equipment or apparatus (home appliances, office equipment, telecommunication equipment, measuring
equipment, etc.).

When considering the use of Sanken products in the applications where higher reliability is required (transportation
equipment and its control systems, traffic signal control systems or equipment, fire/crime alarm systems, various
safety devices, etc.), please contact your nearest Sanken sales representative to discuss and obtain written
confirmation of your specifications.

The use of Sanken products without the written consent of Sanken in the applications where extremely high
reliability is required (aerospace equipment, nuclear power control systems, life support systems, etc.) is strictly
prohibited.

@ AFIFHE S RIS EHE L TR Y £8 A,

Anti radioactive ray design is not considered for the products listed herein.
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