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MF2007SW
|deal Diode IC V-Diode™

Feature Outline

= Built-in reverse current protection (Can also be disabled) House Name: TSSOP10
= Built-in reverse connection protection

* Back to Back connection of Nch MOSFET is possible
- Operating voltage : 3.5V~65V

* Shutdown function

= Operating current(@shutdown) : S5pA

= VDS sensing function of Nch MOSFET

= Small package : TSSOP10

= Halogen free

* Pb free

* RoHS:Yes

Shindengen Electric Manufacturing Co., Ltd. MF2007SW_Rev.03(2023.11)e



LN BRKER

Absolute Maximum Ratings

SLAmER B RGE B A X T=25°C
Input Output Ratings Tj=25°C unless otherwise specified
HE iE HifE By
Item Symbol Value Unit
VIN/SOURCE-GND VIN/SOURCE -40 ~ 70 v
EN/REV-GND EN/REV 0.3 ~ 70 v
VIN-OUT VIN.OUT -70 ~ 70 v
VIN-SOURGE VIN_SOURGE -0.3 ~ 70 v
OUT/GND(¥1) ouT -2 ~ 70 v
GATE-SOURCE GATE_SOURGE -0.3 ~ 15 v
IDET-GND (3%1) IDET -03 ~ 5.5 v

1 VINICEEENMEERS
21 Except when a negative voltage is applied to the VIN.

1-2.85EH&
Thermal Ratings
EH k=7 RIS E By
Item Symbol Value Unit
HAER Pd
Total power dissipation 1.08 w
BREEHEE ! o
Junction temperature T 40 ~ 150 c
RELRE Tstg -55 ~ 150 °c
Storage temperature

1-3. B TEHR(REHD)

Thermal Ratings (Thermal Resistance)

EHH 5 RIS E By
Item Symbol Value Unit
Rth (j-a) 115 °C/W

B X2

Thermal Resistance

Rth (-c) 30 °C/W

%2 4-layer Board
HSITREMR: 1143mm X 76.2mm, [EE:1.6mm, REHFEY A X:74.2mm X 74.2mm, [EE:35um
Glass—Epoxy Board :114.3mm X 76.2mm , Thickness:1.6mm, Inside copper foil : 74.2mm X 74.2mm, Thickness:35um
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Recommended operating conditions

Junction temperature

15H Eie=s HEEE B
Item Symbol Value Unit
X3
VIN/SOURCE-GND VIN/SOURCE 45 ~ 65 \%
X3
OUT-GND ouT -0.3 ~ 65 \%
P
*g =] FIKID?I.JE Tj -40 ~ 125 °c

IR

Notes

HRBEREOERZEZ TERT HE. EHEMEIC

%3 VINIZR EEFMEFE <
%3 Except when a negative voltage is applied to the VIN.

FEERFIHEENIHYET.

It might influence reliability when using it beyond the range of recommended operating conditions.

EEHICICCERBA TIHERINSG AT, BT FAICHHELERIMPIETIER TS,

When using over 105°C regularly, make sure to get advice from a salesman of our company beforehand.

RICZEHMFEADRRIFIEMEREREBZILNORIITL TSN, M ERREREBA-IGE . ICHRIERT HEIREENHYE
T HIELI-HE. TOBIRE—F (A —TUoE—F 23— E—R) IFETEERADT, Ea—XGEEYBHLRERKE

B FIBRENOLET

Do not use this IC beyond its absolute maximum ratings to prevent
the IC from possible damage. Since the type of destructive mode

cannot be identified (open mode, short mode), take safety measures

such as fusing.




S.ERMFE

Electrical characteristics
-1.ERNEHE N .
Electrical characteristics ##'v*ﬁmti?iﬁ & (£ VIN=12V,Tj=25°C
VIN=12V,Tj=25"C unless otherwise specified
e EE S FREIE Ratings E
Symbol Item Condition MIN | TYP | MAX Unit
VINiHF
EEATREEE
Vop Operating Supply Voltage 45 - 65 v
Fr—URUTHRARRER
Vop.stt Supply start voltage of Charge pump B 3.0 45 v
Fry—UROTHRBELERE
Vep_stp Supply stop voltage of Charge pump 25 4 v
ey UBBEER _
la Shutdown Supply current EN=0V 1 5 10 uA
R HEER
lop Operating quientscent current 100 200 280 uA
ENIfHF
FIEE R E/ERAIRRIME
Venst Charge pump start threshold voltage 0.9 15 2.1 v
FIEE R EFFILRE
Vensp Charge pump start threshold voltage 0.6 10 14 v
e e s
IEN EN#fi F I B EN=0V 0.1 0.4 10 uA
EN pin sink current
GATEIfRF
REBE
Veate Charge pump voltage 10 125 15 v
Y—REHRI
lgsot Charge pump source current 1 Avgate=0V 45 s 105 uA
N
lgso2 /AR Avgate=5V 30 50 70 uA
Charge pump source current 2
. BERREE L OER
Igsi Gate sink current VIN-OUT=05=-0.1V 0.4 0.7 1.0 A
(reverse current protection)
W R R ERFOF FEF A VIN=12V,
Trevoff Turn—off Delay VIN-OUT=0.5=>-1V - 200 300 ns
(reverse current protection) Avgate<2V,Cgate=0pF
. ENEEILRFUOER
Igsi2 = A
gst Gate sink current (EN stop) EN=5=0V 0.06 0.12 0.18
Tenoff EN{Z 1k FrOF FEF i VIN=12V,EN=3=0V, _ 50 100 ns
Turn—off Delay (EN stop) Avgate<2V,Cgate=0pF
VIN=12V, OUT=0V,
Tenon ENE2E)FFONES i EN=0V=>3V A vgate>0.5V, - 12 25 us
Turn—on Delay(EN start) _
Cgate=0pF




IR ELEIHAIXVIN=12V,Tj=25°C
VIN=12V,Tj=25°C unless otherwise specified

e IEH S FRBIE Ratings B
Symbol Item Condition MIN | TYP | MAX Unit
SOURCEi##¥
Is DI EIUER VIN=SOURCE=12V _ 0 : A
q Shutdown current EN=0V
OUTIRF
ey IUER A T— _
loq Shutdown ourrent VIN=0UT=12V EN=0V - 0 1 uA
> & nt o s
Ir & T R ) VIN=-12V OUT=12V - 0 1 uA
Reverse connection current
HERRERE
Vrev Reverse current protection threshold VIN-OUT -25 -13 -2 mV
voltage
IDETIRF
Idet Si IEEER VBRI VIN=12V OUT=11.5V, A
- Sink current of regular voltage 1 IDET=4V 80 110 140
. IBEEERL YETR2 VIN=12V OUT=11.9V,
Idet.Si2 Sink current of regular voltage 2 IDET=4V 5 25 45 uA
HFEERY—XERI VIN=12V OUT=12.1V,
Idet Sof Source current of reverse voltage 1 IDET=0V 5 25 45 uA
HEERFY—RER2 VIN=12V OUT=12.5V,
Idet So2 Source current of reverse voltage 1 IDET=0V 70 100 130 uA
i mE R
gm EiLEEE VIN-OUT=-0.1~0.1V 180 220 260 uA/v
Current transconductance
REVifH+
R S N
Vrevst BT RE B R R %J.:T: 0.9 1.5 2.1 \%
Reverse current protection start voltage
s T s R = |
Vrevsp IE %/}IL{%I:%E’”’E{'?JL %E 0.6 1.0 1.4 Vv
Reverse current protection stop voltage
o =ik
Irev REVJW*F&EEE”"’ EN=0V 0.1 04 1.0 uA
REV pin sink current




4.3 FH REER A

Pin Function

WrES His=s Mg
PIN No. symbol function

H hisF

1 ouTt Output Terminal

2 GATE SMERMOSFET/7 —ME#iin 7
External MOSFET GateTerminal
SHERMOSFETY — R IEHTin F

3 SOURGE External MOSFET SourceTerminal

4 NC Non connection

; VIN BRGRET
Power supply Terminal

6 EN RBAVINES A N1imF
Stand-by signal input Terminal
HERRED ST

7 REV . . .
Reverse current protection changing Terminal

8 NC Non connection
GNDi#HF

9 GND GND Terminal

10 IDET HSMEBMOSFETE L 2 H N i F
External MOSFET VDS outputTerminal

5.0 FECE

Pin configuration

4 )
out [ ] IDET
GATE [ 1 GND
SOURCE [ 1 NC
NC [ [ ] REV
VIN [ T EN




6.7AvI K
Block Diagram
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Package Outline-Dimensions
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Detail A
- AERORHABIE. ARDOHFERERTSHILLHIET
- CERAIKBIYE LT BRIHREELT TERTEL
- 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 (202008)

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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