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MS1005SK

Quasi-Resonant Power Supply IC

Feature Outline

* Quasi-resonant mode

« Four-step soft-start function

+ HV startup circuit

+ The automatic bottom-skip function (1time)
+ Auto-burst mode

+ Ultra-standby mode

« Soft drive circuit reduces noise

+ Vcc-GND short circuit protection function
+ Overload protection (timer latch 2sec.)

+ Overvoltage protection (latch)

» Thermal shutdown (latch)

* Pb free

* RoHS:Yes

House Name: SOP14
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1 Absolute Maximum Ratings (at Tc=25°C)
1 #5335 KE K (at Tc=25°C)

1-1 Thermal Ratings

1

1 B
Item Symbol Ratings Unit
HE i & A% B HA4I
Storage temperature EE o
BEERE Tstg 55~150 C
Junction temperature . —of o
AR T 20~10 c
Total power dissipation
h i b 0.8
BB Pt W
1-2 Electrical Ratings
1-2 ERBAE
Item Symbol Ratings Unit
HE i 5 F KB H4I
Vin maximum applied voltage .
Vinih FRAEEBE Vin 500 v
Vin reverse bias voltage | ~03 v
Vinig F#ENATRAEE '
VCC maximum applied voltage
VCCH#h T BAFIEE vee %0 v
VCC reverse bias voltage ~03 v
VCCIfFH/NA T RAERE )
UT into maximum current
a2y = +
Z/CHFRAFRAER T S mA
UT into maximum current
W = . +
2/CHTFRARAER 12/c ° mA
F/B into maximum current
s =y e +
F/BitFRARAER IF/B ° mA
OCL into maximum current
we— e +
OCLIAFRARAER locL ° mA

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.

IR AHBRBICEBSATOEGVER., RSN REOHEAESHETORERARKRIELTLEE A,
RHEINATOSUNDEHTERTAEE W T EACSAELERMAIETITER TSV,
RHEAREIHRGED=OIZEHYELICERTHIEAHYET .
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2 Recommended Operation Conditions

2 HERBEEY
Recommended value
Item Symbol # OE E Unit
1] i B B {x]
=S| i 5 min | tvp | max B
Operating temperature _ - o
iR Top 20 125 C
Vin applied voltage . o
ViniZ Z-E1INE E Vin 95 450 \Y
VCC applied voltage -
VCCHf FEIMERE vee " 24 1V
Z/C into current
Z/CI2FANER 1Z/C -45 -— | 45 mA

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.

EE  LEOBBERANICEO T 2RERICALELTIREHROEAREICKVELGYETOT. REGEHFSNIAA
12, CHERAINDBEIZIE T=100°CU T T EAECEE#EHLET,




3-1 Electrical/Thermal Characteristics (at Ta=25°C)
3-1 BERM - BT (at Ta=25°C)
Ratings
Item Symbol Condition O E Unit
HE i 5 & H . Bfg
min typ max
VCCifiF (VCC Terminal)
On-State voltage
VOCL=0V VF/B=2.5V . R .
ZIRBIAEE VCG(start) / 108 | 120 [ 132 v
Under—Voltage lockout
VOCL=0V VF/B=2.5V . . .
RIEELEE VCC(stop stby) / 6.3 7.0 7.7 \Y
VCC(stop normal) VOCL=0.4V VF/B=2.5V 7.2 8.0 8.8 \
Latch circuit reset voltage
Z A e OCL=0 F/B=2. . . 2
Sy FRIRE T VUL VOCL=0V VF/B=2.5V 25 3.2 45 \Y
Start—-Up circuit cut off voltage _ _ L
R EEOFFEE VCC(stup off) VOCL=0V VF/B=12kQ Vin=100V 108 | 120 | 132 \Y
Start—Up circuit on voltege .
OCL=0 F/B=12k =100 . i .
EHEBONEIE VCC(stup on stby) VOCL=0V VF/I Q Vin=100V 7.2 8.0 8.8 \%
VCC(stup on normal) |VOCL=0.4V VF/B=12kQ Vin=100V 8.1 9.0 9.9 Y,
Over-Voltage threshold
N _ L= F/B=2. . | .
BEEHFEE VOVP VOCL=0V VF/B=2.5V 247 | 260 | 27.3 \Y
VCC current (Active mode) . _ _ _ _
VCCEF(ENVERS) ICC(active) VCC=14V VOCL=0.1V VF/B=2.5V fZ/C=50kHz 1.0 1.9 3.0 mA
VCC current (Auto standby
mode)

. . N =14 L= F/B= . . i
VCOE i (B BIRIUN (i1 B iR ICC(auto stby) VCC=14V VOCL=0V VF/B=0V 0.7 1.3 20 mA
=1 FF)

VCC current (UT mode) _ < I

VCOER (UTRAN A E—N ) ICC(UT stby) VCC=14V VUT=4.5V 10.0 uA

VCC current (Start-Up mode) o _ N .

VCOB (R BT ES) ICC(stup)1 Vin=100V VCC=0 to 1.5V 1.0 mA
ICC(stup)2 Vin=100V VCC=1.5V to VCC(stup off)-0.8V -130] -80 | -30 mA




3-2 Electrical/Thermal Characteristics (at Ta=25°C)

3-2 BERM - BAITRFE (at Ta=25°C)

Ratings
Item Symbol Condition O E Unit
EH i 5 % # . By
min typ max

Z/CiiiiF (Z/C Terminal)

Zero current detection voltage _ _ _

v IR EE VvzZ/C VCC=14V VOCL=0.1V VF/B=2.5V 0.15 0.25 0.35 \

Clamping voltage (High) _

4557 BIE (High) VCL(H) 1Z/C=1mA 58 6.2 6.6 \

Clamping voltage (Low) _ B _ B

1597 BIE (Low) VCL(L) 1Z/C=—1mA 1.0 0.7 0.5 \
F/Bi#F (F/B Terminal)

F/B Output current IF/B(nomal) VOCL=0.1V VCC=14V VF/B=0V 235 | 205 | -175 | p A

F/BRE EiiR

F/B Minmum on time TonF/B(min) VCC=14V VOCL=0.1V fZ/C=20kHz 0 07 | 14| us

F/B1Vii@min

F/B Maximum on time TonF/B(max) VGC=14V VOCL=0.1V fZ/C=20kHz 25 | 31 | 37 | ps

F/B#vliEmax
TR (Current Detection)

Over current limit correction

start voltage VTH(OGL start) VCC=14V VF/B=3.0V fZ/C=20kHz 0.342 |1 0.380 | 0.418 \

FETANBERI-MNEE

Over current limit correction

clamp voltage VTH(OCL)clamp VCC=14V VF/B=3.0V fZ/C=20kHz 0.486 | 0.540 | 0.594 \%

ETAABEIFVIERE

Over current limit correction _ _ B

o [ ] 0o |

ETANBIENR P

Leading edge blanking time _ _ _

Aqing Bage.2a =14V VF/B=2. L=0.4 —_ —_
Y= AU Ty T 59084 ks TLEB VCC=14V VF/ 5V VOCL=0.4V 300 ns




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

3-3 BRI - R (at Ta=25°C)

Ratings
Item Symbol Condition K E Unit
HE i 5 & ® . B
min typ max
B &h24 1\ {(Auto standby mode)

Standby switch time Tstb VCC=14V VF/B=25V VOCL=0V Z/C=25kHz 180 | 230 [ 280 | ms
RIUN ) BB Y ‘
On-State voltage _ - _
SIE BRI T VF/B(stby start) VCC=14V VOCL=0V fZ/C=25kHz 1.6 1.8 20 \%
Under-Voltage lockout _ - _
RIEELET VF/B(stby stop) VCC=14V VOCL=0V fZ/C=25kHz 0.6 0.8 1.0 \%
Standby reset F/B voltage _ _ _
AAUN{HEIRF/BEE VF/B(stby reset) VCC=14V VOCL=0V fZ/C=25kHz 2.7 3 33 \%
Standby switch voltage _ _ _ S N
AN AT BEE VOCL(stby) VCC=14V VF/B=25V fZ/C=25kHz 45 mV
Standby threshold voltage _ _ _
AUNABRLEMEEE VTH(stby) VCC=14V VF/B=25V fZ/C=25kHz 47 57 65 mV




3-4 Electrical/Thermal Characteristics (at Ta=25°C)

3-4 BRM - R (at Ta=25°C)

I

Ratings
Item Symbol Condition O E Unit
EH i 5 % # . By
min typ max
95282 {(Ultra standby mode)
IUT1 VCC=14V VF/B=12kQ VOCL=0.1V VUT=0 to 1.0V 30 50 75 uA
UT charging current
UTREER
VCC=14V VF/B=12kQ VOCL=0.1V
uT2 VUT=1.0V to VUT(vcc cut off) 230 315 410 uA
VCC cut off voltage
VCC=14V VF/B=12kQ VOCL=0.1V . X X
VCOhwhATERE VUT(vce cut off) / 43 45 48 \%
UT reset voltage VUT(reset) VCC=14V VF/B=12kQ VOCL=0.1V 06 | 08 | 10| Vv
UTREU N RIREE
UT charging current switch
voltage
N . =14 F/B=12k OCL=0.1 X X .
UTZRAY AR BERYBHY VUT(charge) VCC=14V VF/ Q voC \% 0.7 0.9 1.1 \
BE
A F U (Bottom skip)
Bottom skip start time .
PN o T ki VCC=14V VF/B=1.5V VOCL=0.1V . 7.7 4
2 U RAHA B 2 (bottom skip start) / 6.95 8.45 Ms
Z’%ﬁ‘éﬁ’gg time T(bottom skip stop)  |VCC=14V VF/B=15V VOCL=0.1V 125 | 143 [ 160 | us
Bottom skip time hysteresis . _ _ _ L L
BRUREHERTIVA T(bottom skip hys) VCC=14V VF/B=15V VOCL=0.1V 6.5 U's
Zf’%‘%}‘ﬁ;g frequency F(bottom skip) VCC=14V VF/B=15V VOGCL=0.1V — | 1 | — |[count
243—79F(Timer latch)
Timer latch count Tlatch count) VCC=14V VF/B=5V VOCL=0V fZ/C=20kHz 17 20 23] s
F9FhIUb
Timer latch count start voltage
- VF/B(latch t VCC=14V VOCL=0V fZ/C=20kH 42 46 49 \
593hY VBRI /Blatch count) /C=20kHz




3-5 Electrical/Thermal Characteristics (at Ta=25°C)
3-5 BRI - BEIFFE (at Ta=25°C)

Ratings
Item Symbol Condition O E Unit
HE i 5 & H . Bfg
min typ max
Y7hE' 347 (Soft drive)
Clamp voltage
—\ oo VCC=14V VF/B=2.5V VOCL=0V . i .
h597 BIE VG(clamp) / 10.7 | 12.0 | 132 Y
Trigger voltage X
" VCC=14V VF/B=2.5V VOCL=0V . i .
M~ VG(trigger) / 6.3 70 7.7 Y,
Lj;f?e,[%firrent IG(trigger) VCC=14V VF/B=25V VOCL=0V VG=4V 36 | 29 | 22 | maA
=
§°‘;{§i§§“"e”t IG(source) VCG=14V VF/B=25V VOGL=0V VG=10V 45| -36 | 25| mA
—AEMR
Sink ourrent 1G(sink) VCG=14V VF/B=0V VOCL=0V VG=5V 190 | 270 | 350 | mA
YIIER
Y7 A4—(Soft start mode)
SS threshold voltage1 VCC=14V VF/B=2.5V Z/C=25kHz
JIPRS-FLELMBEEE Vsst t=Tss1, Tss(stby return)1, Tss(ut return)1 25 45 65 mV
SS threshold voltage2 VCC=14V VF/B=25V fZ/C=25kHz t=Tss2
YIMAI-FLELMEEE2 Vss2 t=Tss2 , Tss(stby return)2 , Tss(ut return)2 60 100 [ 140 mV
SS threshold voltage3 VCC=14V VF/B=2.5V fZ/C=25kHz t=Tssl
YINRI-FLENLEES Ves3 t=Tss3 , Tss(stby return)3 , Tss(ut return)3 280 | 350 | 420 mV
Tssl VCC=14V VF/B=25V fZ/C=25kHz VOCL=Vssl 30 45 60 ms
SS time Tss2 VCC=14V VF/B=25V fZ/G=25kHz VOGL=Vss2 20 | 35 | 50
Y7 M R4—HEFRE ss ’ ss ms
Tss3 VCC=14V VF/B=25V fZ/C=25kHz VOCL=Vss3 20 35 50 ms
Tss(stby return)1 VCC=14V VF/B=3.5V fZ/C=25kHz VOCL=Vssl - 0.7 - ms
Soft start time when standby
returns Tss(stby return)2 VCC=14V VF/B=3.5V fZ/C=25kHz VOCL=Vss2 - 0.5 - ms
AU A1 IREFY 7P RS- MR
Tss(stby return)3 VCC=14V VF/B=35V fZ/C=25kHz VOCL=Vss3 -— 05 -— ms
Tss(UT return)1 VCC=14V VF/B=3.5V fZ/C=25kHz VOCL=Vssl - 10 - ms
Soft start time when UT returns _ B _ B e e
UTHEIR B 7h R 9— B RS Tss(UT return)2 VCC=14V VF/B=3.5V fZ/C=25kHz VOCL=Vss2 8 ms
Tss(UT return)3 VCC=14V VF/B=3.5V fZ/C=25kHz VOCL=Vss3 - 8 - ms
Z MDfth (Others)
Restart time
VCC=14V VF/B=2.5V VOCL=0.1V 1
YRI—MAAT Trestart / 5 35 60 Ms
Trestart(ocl) VCC=14V VF/B=2.5V VOCL=0.4V 130 190 250 Ms
On dead time
[N VCC=14V VF/B=2.5V VOCL=0.4V
AT s Tondead / 1 2 3 Ms
Thermal shutdown temperature(3%) _ _ o — o
FoT () TSD VCC=14V VF/B=25V 150 C
; HSTRELR: 114.3mm X 76.2mm, FEE:1.6mm , N . o
Thermal resistance 6 Je RESAEY A X 742mm X 74.2mm , [EE:35u m 30 C/W
%&*&jﬁ Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm
0 ja inside copper foil 74.2mm X 74.2mm , Thickness:35u m — - 160 oC/W

('>:<)design assurance




4 Block Diagram

4JavyHE
FC 5 LONG TIMER:— COUNTER E—AI\’YII'E)T{
STBY_
CIR
| Ton_ | ZCD_EDIGE.
Dead | a,,T,R,l,GAj Lw@ TS
[ B e s e U
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- ) IDP_burs’
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BURST START l
Igop COMP L
— s
l BURST OFF VFB TlMELR AUTo | |VeeUvip Jj—f@“
————gowe COUNT BursT | |CHP l
I LOGIC LOGIC l
UT_STBY_CIR
@
uT
Terminal No. Symbol Terminal Name
i F&/S k= i F % ¥5
Ultra Standby Terminal
2 uT D ILE SR B N i F
Zero Current Detection Terminal
3 Z/C T OERE H ifF
Feed Back Terminal
4 F/B T4—KR\wIiEF
Function Terminal
5 FC B BEim
Ground Terminal
6 GND IS5V RmF
Over Current Limit Terminal
8 OCL Fd—\—hL2R)SyRIRF
VG Terminal
9 VG VG F
Vcc Terminal
10 Vce VecifiF
Vin Terminal
14 Vin Viniii F

Notes : 1,7, 11, 12, and 13 pin are Non—Conection terminals.

EE

Notes :

1,7, 11, 12, 134 FIENCIHF TS

Please connect Function Terminal to Ground Terminal.

EE  BEEIRF T SURRFITERLTTSL,




5 PIN Assignment
5 InFEE
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uT
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F/B
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GND
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o

Index Mark

TOP VIEW

d

S
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w
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o

1 [ FAFAA

ERERERERCRENE

Vin
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NC

NC

Vce

VG

OCL




Package Outline-Dimensions

unit: mm
scale: 3/1

| 4 [3EDEC Code —
JEITA Code —
House Name SOP14

HHEHHHABEA

4.4¢02
6.2:03

O

HEEEHEHEEHE v

-BBBABEE

-BBOBEEY
(127) (063

Referential Soldering Pad

- SERICE. BECER>TRFEWL
+ Optimize soldering pad to the board design and soldering condi tion.

- AERORHEABIE. ARDOFEREETSHILELHIET

- CERIKBIYE LT BRMIHREELT 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. U1 82(20'] 902)
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