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MS1004SH

Quasi-Resonant Power Supply IC

Feature Outline

* Quasi-resonant mode

* Four-step soft-start function

+ HV startup circuit

+ The automatic bottom-skip function (2times)
+ Auto-burst mode

+ Super-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: SOP8/7J

Shindengen Electric Manufacturing Co., Ltd. MS1004SH_Rev.001(2020.01)e



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 - o
R Tstg 55~150 C
Junction temperature . T o
BAMRE E 207150 c
Total power dissipation
h i b 1.5
HEIAL Pt W
1-2 Electrical Ratings
1-2 ERBAE
Item Symbol Ratings Unit
HE i 5 B % B H4I
Vin maximum applied voltage .
Vind FBAEIAEE vin %00 v
Vin reverse bias voltage | -03 v
Vinig F#ENATRAEE ]
VCC maximum applied voltage
VCCH T BRAMMERE vee %0 v
VCC reverse bias voltage -03 v
VCCHRF# /AT RERE )
Z/C into maximum current
s — = s s +
Z/ClHFRRRAER lz/e ° mA
F/B into maximum current
W = s - +
F/BHFRARAER IF/8 ° mA
OCL into maximum current
aw— =gy = +
OCLIAF BAFABHR loct ° 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,
RHENBIRBRLEED=DICHEYELICERTHIELNHYET,
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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.

Refer to the electrical characteristic mentioned in item 3-4 regarding the operation during super standby,
since the operation conditions reccommended as above is the conditions during regular operation.

FE  LRORKBERERNICEVTE, AREGICELELTESEHROFERREICKYERLGYFTOT,. REGEHFINIER
12, CERASNDIGEICIE TI=100°CUU F COEATECE S B HLET .




3_
3_

1 Electrical/Thermal Characteristics (at Ta=25°C)
1 BRI - BATHFE (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 voltage .
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 (Start-Up mode) . _ _ _ _
VCOE R (BTN ) ICC(stup)1 Vin=100V VCC=0 to 1.5V 2.5 1.8 1.2 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 - BT (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 | -200 | -165 [ b A

F/BRE EiiR

F/B Minimum 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 - BT (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 200 | 250 | 300 [ 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
RN A EEE VOCL(stby) VCC=14V VF/B=25V fZ/C=25kHz 45 mV
Standby threshold voltage _ _ _
AAUNABRLEMEE T VTH(stby) VCC=14V VF/B=25V fZ/C=25kHz 51 60 69 mV




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

3-4 BERM - BT (at Ta=25°C)

Item

15H

Symbol
i 5

Condition
& H

Ratings

R E E

min

typ

Unit
B

A—IN—2A3UN'{(Super standby mode)

SP Standby switch Z/C voltage
SPRAYNAENEZ/CEIE

VZ/C(sp stby )

VCC=14V VF/B=2.0V VOCL=0.1V

2.7

3.0

3.3

SP Standby VCC dummy circuit
drawing—out current
SPRAYN4VCCH I~
EE5IZREER

ICC(sp stby dummy)

VGCC=21V VF/B=2.0V VOCL=0.1V VZ/C=5V

200

mA

SP Standby VCC dummy circuit
cut off voltage
SPRAYN4VCCH I~
EERA7EE

VCC(sp stby dummy off

VF/B=2.0V VOCL=0.1V VZ/GC=5V

8.3

8.7

9.1

SP Standby On-State voltage
SPR4yN A FHRFAIAVCCEE

VCC(sp stby start)

VF/B=2.0V VOCL=0.1V VZ/C=5V

8.3

8.7

9.1

SP Standby Under—voltage
lockout
SPRAUN A FHRIZIEVCCEE

VCC(sp stby stop)

VF/B=2.0V VOCL=0.1V VZ/C=5V

8.9

9.3

9.7

SP Standby Under—-F/B Voltage
lockout

SPRAAYNAHIRIEILF/BEE

VF/B(sp stby stop)

VCC=VCC(sp stby start)-0.1V VOCL=0.1V VZ/C=5V

0.6

0.8

SP Standby On-State F/B
voltage

SPRAAYNAHIRIEILF/BEE

VF/B(sp stby start)

VCC=VCC(sp stby start)-0.1V VOCL=0.1V VZ/C=5V

20

iy

B4 AR (Bottom skip)

Bottom skip start time
AR EHE FE

T(bottom skip start)

VCC=14V VF/B=1.5V VOCL=0.1V

8.25

Bottom skip stop time
BRUEIEEH

T(bottom skip stop)

VCC=14V VF/B=1.5V VOCL=0.1V

11.00

13.00

14.50

Bottom skip time hysteresis

BARCEHETIVR

T(bottom skip hys)

VCC=14V VF/B=1.5V VOCL=0.1V

Bottom skip count

BRUE R

C(bottom skip)

VCC=14V VF/B=1.5V VOCL=0.1V

443—79F(Timer latch)

Timer latch count

F9FhIHUk

T(latch count)

VCC=14V VF/B=5V VOCL=0V fZ/C=20kHz

2.0

23

Timer latch count start voltage

FFhOU NI EIE

VF/B(latch count)

VCC=14V VOCL=0V fZ/C=20kHz

42

46

49




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

3-5 BRI - BT (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 . R .
1597 BIE VG(clamp) /| 10.7 | 120 13.2 \%
Tr'g?e,;v°'tage VG(trigger) VCC=14V VF/B=25V VOCL=0V 63 | 70 | 77 v
M -EE
Lj;f?e,[%firrent IG(trigger) VCC=14V VF/B=25V VOCL=0V VG=4V -36 | 29 | 22 | mA
=
sﬂ;rgg;“"e”t IG(source) VCGC=14V VF/B=25V VOGCL=0V VG=10V -45 | -36 | -25| mA
DL
Sink ourrent 1G(sink) VCG=14V VF/B=0V VOCL=0V VG=5V 150 | 230 | 310 | mA
YIIER
Y7bA4—(Soft start mode)
SS threshold voltage1 VCC=14V VF/B=2.5V Z/C=25kHz
YIPRI-FLELMEEET Vesl t=Tss1 , Tss(stby return)1 40 50 60 mV
SS threshold voltage2 VCC=14V VF/B=25V fZ/C=25kHz t=Tss2
YIMAI-FLELVMBEEFE2 Vss2 t=Tss2 , Tss(stby return)2 120 [ 150 | 180 mV
SS threshold voltage3 VCC=14V VF/B=2.5V fZ/C=25kHz t=Tssl
YIPRI-FLENLEES Ves3 t=Tss3 , Tss(stby 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
Y 7MR4—HEFRE ss - - - Vs 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
Z Dth (Others)
Restart time
=14 F/B=2. L=0.1
YRG—MAAT Trestart VCC=14V VF/B=2.5V VOCL=0.1V 30 55 80 Us
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 1
AT 9N 544 Tondead / SO A
Thermal shutdown temperature o
N . VCC=14V VF/B=2.5V - 1 -
F=Nryba Y TsD / % ¢
; HSIRER: 114.3mm X 76.2mm, EE:1.6mm | = 9
Thermal resistance 8 Jo RESAEY (X 742mmx 742mm , [BE:35u m 13 C/W
?}H&*ﬁ Glass—Epoxy Board : 114.3mm X 76.2mm , Thickness:1.6mm
0 ja inside copper foil 74.2mm X 74.2mm , Thickness:35y m i i 83.3 oC/W




4 Block Diagram

4 JOvHE
TIMER_
LONG TIMER — COUNTER LATOH
STBY._
CIR
estart
Timer TSD
GOUNTER SOFT (e
DRIVER 5 VG
s ONOFFﬂF {
BOTTOM | 5@
G N
Veo - 4)ocL
(% Ton o
FF
F/B 2) cR1 | |
OFF IDP_Limit
F/B Clamp | l COMP ocL
Ton coMP CIR2 LEB VUL TIMER
) COMP__|IDP_burs
Timer L~ comp | T
BURST START l
§ToP cou Smp_uvuL —_, DRAN 8 Vin
T l COMP KICK
l BURST OFF VFB AMER AUTO ‘éz;—LFJ,VLO JT;@% ,,,,,,,,, —
——————{oomP GOUNT BURST N I 1 8 ) Vee
L LOGIC LOGIC SPSTBY ﬂbLo Voo
l """"""""" l COMP GG
SPSTBY DETEG | DUMY
""""""""""""" ON
rrrrrrrrrrrrrrrrrr GND

OMP
T
l SPSTBY CIR

Terminal No. Symbol Terminal Name
e Hokes in ¥ % i
Zero Current Detection Terminal
1 Z/C + OE R inF
Feed Back Terminal
2 F/B T4—K\woiRF
Ground Terminal
3 GND TS RinF
Over Current Limit Terminal
4 OCL A—\—HL YISy iHF
VG Terminal
5 VG VGifiF
Vecec Terminal
6 Vce VeeilfiF
Vin Terminal
8 Vin ViniiF




5 Pin Assignment
5 I FRE

Z/C

F/B

GND

OCL

Index Mark

TOP VIEW

Marking Area

8 Vin
(7

6 Vce

5 VG




Package Outline-Dimensions

unit: mm
scale: 4/1
|3 [JEDEC Code -
JEITA Code —
House Name SOP8/7]
®@©®G) )
- HH
% 5 &
o O ™M O
Hobd

O2® 7

5.02+02 A

—[0.15[S] 1.27

0.605TYP 0.4+005
]0.25M]S |

0.15+0.05
1 5+0.05

888 Detai A
RS
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(127) | []076)

Referential Soldering Pad

- BERICIE. BEEZER>TRFEW
- Optimize soldering pad to the board design and soldering condition.

- AEROERHEARIE. AROOHFELGLKEETZTELHVET

- CERIKHYE L TR BIBREREEHLT 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. Ul 82(201 902)

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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