ShinDengen /

MH2501SC

Power Factor Correction(PFC) IC

Feature Outline

+ LeaderIC

+ Leader-Follower interleaved critical current mode
+ Two or greater phase interleaving achieved

+ One-phase PFC can be configured usingjust the leader IC
* Vcc(max)=26V

« Over voltage protection

+ Over current protection

+ Feedback open /short protection

+ Output diode short protection

* Pbfree

* RoHS:Yes

House Name: SOPS8J

Shindengen Electric Manufacturing Co., Ltd. MH2501SC_Rev.03(2021.03)e



1 IR K4 (at T=25°C)
Absolute Maximum Ratings (at Tc=25°C)

1-1 B3Ri%

Thermal Ratings

m\A 25 HREE By
Item Symbol Ratings Unit
N=]
RERE Tstg -55~150 °c
Storage temperature
A 2 E BE
R& HRE Tj -40~150 °c
Junction temperature
BRSPS o Pt 15 w
Total power dissipation
1-2 BRHIFIE
Electrical Ratings
HE e 5 HEE By
Item Symbol Ratings Unit
. =
VCCim?gij(Eﬂ?JD :.eal_._‘: VGG 2 v
VCC maximum applied voltage
e R e W= 13
Z/CJﬁﬁ; Eij(.un. AER 12/ +5 mA
Z/C into maximum current
FBﬂﬁ‘ﬁ? %K}n’i)\%iﬁ IFB +5 mA
FB into maximum current
gz B oo f R
COMP{Eﬁ% :Eik.uu. AER ICOMP *5 mA
COMP into maximum current
OCLIfF A AER
+
OCL into maximum current 1ocL *5 mA
A — R e iy W= =B
IL_OUTilﬁi? :Eij(lun. AER ILOUT +5 mA
IL_OUT into maximum current
FE  AEHFRCREHSATORNER . FREN . REOEASHOE TOERIBIRIELTIVEEA,
BREA TN OEE TERTIBE BT FACLEBLY RHEPAAETIEH TSI,
RHABRIHRLE O-HIEHYELICERTT I ERHYET,
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 HEREERN
Recommended Operation Conditions
[
|\E we Recommended value B
Item Symbol Unit
min typ max
BERE _ . 9
Operating temperature Top 20 125 c
VCCifiF ENINE £ .
VCC applied voltage vee 13 23 v
Z/CimF ANER - N
Z/C into current lz/¢ 45 45 mA

AE  LROBBEENICEVNTH, HRFERICELELTREEROERARRICKYRAVETOT, REGEHGSHIHA
ISCHASh 2BEICIE, TIF100CU T o MARCEEHRBLET.

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.
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3 ESH - BAETE (at Ta=25°C)
Electrical /Thermal Characteristics (at Ta=25°C)
3-1 ESH (at Ta=25°C)
Electrical Characteristics (at Ta=25°C)

% E
5B ne & # Rathes B
Item Item Condition Unit
min typ | max
VCCiigF (VCC Terminal)
N=:)
FiRMILEE VCC(start) FB=1V COMP=3.0V OCL=0V 10.1 11.0 120 \
On-state voltag
RiRFLEE VCC(stop) FB=1V COMP=3.0Vv OCL=0V 8.3 9.0 10.0 \Y
Off-state voltage
[==k+ 3
VOCTLE (e %) IGC (active) VCC=15V FB=1V fZ/C=30kHz OCL=0V COMP=4.5V 1.0 2.0 3.0 mA
VCC current (Active mode)
=y TERRL T
73R BIE VUL FB=1V COMP=3.0Vv OCL=0V 7.0 8.0 9.0 \%
Latch reset voltage
=y TEARA T =)
77 FRIRBELATYS2 . VCC(stop)-VUL - 02 10 20 v
Latch reset voltage hysteresis
OUT#i¥F (OUT Terminal)
V) — SEbr -3
i lout(source) VCC=12V OUT=6.5V -08 | -05 -0.2 A
Source current
3, hEEE
vvIRi Tout(sink) VCC=12V OUT=40V 08 12 15 A
Sink current
IL_OUT#i¥F (IL_OUT Terminal)
Y-AER —
IL_lout(source) ILOUT=0V -6.5 -45 -2.0 mA
Source current
N hEES
i IL lout(sink) IL_OUT=5v 12 22 32 mA
Sink current
B EREI(7 . R FB_OVP_TIMER OCL=0V FB=1V—4V 60 80 100 us
Overvoltage protection timer
Z/CiwF (Z/C Terminal)
. VZ/G(L) FB=1V COMP=3.0V OCL=0V 0.2 0.5 0.8 \"
tNERBHERE
Zero current detection voltage
VZ/C(H) FB=1V COMP=3.0v OCL=0V 1.2 1.5 1.8 \%
977 BIE(H) _
Clamp voltage (H) VCL(H) 1.Z/C=5mA 6.0 6.5 7.0 \%
9707 BE (L) _
Clamp voltage (L) VCL(L) 1.Z/C=-5mA 0.9 0.8 0.7 \
179344 Tondead FB=1V OCL=0V - 700 - ns
On dead time
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£ 46 E

ne P Ratings B
Item Item Condition Unit
min typ max

FBY&F (FB Terminal)

N \1i&
15-7s7LEME FB_ref COMP=1V 2465 | 2500 | 2.535 v
Error ampfilter threshold voltage
BEERESTE FB OWP B 1.07% | 1.08% [ 1.09% v
Overvoltage protection voltage - FB_ref | FB_fef | FB_ref
1 RERE FB_open 0CL=0V 03 0.4 05 v
Open protection voltage
COMP#i;-F (COMP Terminal)
I5-7VTHAY-AER
Error amplifier output Icompso FB=1V COMP=1V -60 -50 -40 us
source current
I5-TYI7HAYIIER
Error amplifier output Icompsi FB=4V COMP=1V 40 50 60 us
sink current

- VEE
NoARL SLMER E Vth(burst) FB=1V OGL=0V 11 12 13 v
Burst threshold voltage

R
9327 RET COMP_Clampt Vih(burst) LT 0.7 08 09 v
Clamp voltage 1
9727 RIE2 COMP_Clamp2 FB_openEl T or VCC(stop) LT 1.1 12 13 v
Clamp voltage 2
OCL¥iF (OCL Terminal)
YB T s 0 S T
BEAREEE VTH_OCL FB=1V COMP=3.0V 0.45 0.50 0.55 %
Overcurrent protection voltage
U=F" 298" Ty 7°5

itk TLEB VCG=15V FB=1V GOMP=3.0V OGCL=0V - 500 - ns
Leading edge blanking time
ON/OFF 41 2##&E (ON/OFF timer section)
EE./I.\ONH%FEﬁ . Ton(min) FB=1V OCL=0V COMP=1.2V 150 400 500 ns
Minimum on time
EE*ONB%IE ) Ton(max) FB=1V OCL=0V COMP=4.0V 240 275 30.0 us
Maximum on time
1) 24—

JR3-H3A2 Trestart OUT FB=1V COMP=3.0v OCL=0V Z/C=0V 120 160 200 us

Restart timer
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3-2 B - AR (at Ta=25°C)
Electrical /Thermal Characteristics (at Ta=25°C)

w
BB ne & # Rathgs B
Item Item Condition Unit
min | typ | max
44— a— MR EE (Diode Short Protection)
7I7h94 OCL Count ocL=4v - 512 - | counts
Latch counter
F9FNIU8 ok Z/CEE _
Latch counter reset Z/C voltage Z/C.Reset 35 40 45 v
BT (Thermal shutdown protection)
=3 B BF
mfE LR TSD(H) - 130 - - °c
Operating stop temperature
= # EN=] =4
B (1L / % AR ATSD _ e
Hysteresis temperature
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4 TOvEH KU FHEE
Block Diagram & Pin Function

r

Follower

. Restart Mask ) Stop
Restart Timer —’: > 3 ILoUuT
T ON/OFF_F/F

S Q
Z/G Vi

W

Z/CC

A A 4

s |
J EDGE OUT TSD(H) R _ ’& K
R Q 7> ouT
} \ﬁRIVER \
Veh burst LATCH_F/F
Q sl DIODE

TON_TIMER

SHORT
T R PROTECT r(g) GND
l VUL

Vcec_UVLO '——( 8>VCC

mFESE e pr ey
Terminal No. Symbol Terminal Name
1 B 44—V OIS—FoTO A A%EF
The input terminal of feedback error amplifier
9 COMP 14—\ HOIS5—F7oTOH NmF
The output terminal of feedback error amplifier
] Lour | 1v8—U—TmERESHAMT
- The signal output terminal for interleave operation
] ool |BEFBHAANMT
The input terminal for over current detection
5 o | tnEAmSmHEGT
The input terminal for zero current detection
TS5 RiEF
6 GND Ground Teminal
. ouT MOSFETERENFA H H3mF
The output terminal for a MOSFET drive
g vee | BEBEANMT
The input terminal for Power supply voltage
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5 FritE B EREHBET=25°C

Caracteristics diagram Tj=25°C unless otherwise specified

BCOMPEE-ONIB %
COMP voltage—ON width characteristic

VCOMP vs Ton
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FB voltage—Icomp characteristic

VFB vs Icompso, Icompsi
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Package Outline-Dimensions

unit: mm
scale: 4/1

| 2 [3EDEC Code -
JEITA Code —
House Name SOP8]

3.0t0.2
6.0:02

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

BBBE Detail A
AN
RS
(127) | |]0.76)

Referential Soldering Pad

- BERICE. BECER>TRFEWL
+ Optimize soldering pad to the board design and soldering condition.

- REHORHARIE. ARDOHFELERTEITELBIYET

- CERAIKHIEYE LTE. 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. U1 82(20'] 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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