Notification about the transfer of the semiconductor business

The semiconductor business of Panasonic Corporation was transferred on
September 1, 2020 to Nuvoton Technology Corporation (hereinafter referred to
as "Nuvoton"). Accordingly, Panasonic Semiconductor Solutions Co., Ltd. became
under the umbrella of the Nuvoton Group, with the new name of Nuvoton
Technology Corporation Japan (hereinafter referred to as "NTCJ").

In accordance with this transfer, semiconductor products will be handled as
NTCJ-made products after September 1, 2020. However, such products will be
continuously sold through Panasonic Corporation.

Publisher of this Document is NTCJ.
If you would find description “Panasonic” or “Panasonic semiconductor solutions”,
please replace it with NTCJ.
X Except below description page
“Request for your special attention and precautions in using the technical
information and semiconductors described in this book”

Nuvoton Technology Corporation Japan
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Panasonic

MIP2E3DMTSCF

FERI Type

$1)arvMOSH.EFEEI .~ Silicon MOSFET Type Integrated Circuit

P& Application

RAYF ) BRI For a Switching Power Supply Control

#&1& . Structure CMOS#./CMOS Type
%{fi[21 &~ Equivalent Circuit B 5./See Figure 5
4\f2./ Out Line DIP7—A1—B V-9 5139/ Marking MIP2E3D
A. #EX B KER. Absolute Maximum Ratings (Ta=25°C+3°C)
ERE=0 BE {51/
NO. IEH “Ttem = TE &/ Ratings $1 &% Note
Symbol Unit
FLA>BE
1 VD 700 \
DRAIN Voltage
avkO—ILEE
2 VC 10 \%
CONTROL Voltage
[SEhe
3 B ID 1.15 A
Output Current
HAE—VER
4 IDP 1. 60 A
Output Peak Current
~ ETR=EE
5 aVkA—ILER 1c 0. 1 A
CONTROL Current
FrrILERRE o
6 Channel Temperature Teh 150 ¢
RELE .
! Channel Temperature Tste S5 +150 c

B. ERAUYFE Electrical Characteristics

BB Measure Condition (Tc = 25°C+3°C)
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k= I %14~ Measure Condition Limit
I )
No. RE Ttem Symbol | GRIEE-1BH8 See Figure D | ™ [ win | Max | O
[a>hO—)L#EE.~ Control Functions: *[XE%EH4REE1E B .~ Design Guarantee Item])
| |HARER fosc  |VC = VG (ONT) - 0.2V 100 | 90 | 110 | kHz
Output Frequency
2 E’_‘*TJ_T"'_ﬂ'"’m L MAXDG | VC = VC (CNT) - 0.2V 69 66 | 72 | %
Maximum Duty Cycle
PWM4 A >
* PWM
3 PWM Gain GPW 1 dB
AO—J##{EE mA/
*4 m 40
Slope Compensate Value Us
[EE.Supply: *LE&EH{R3EIE B ~Design Guarantee Item]
EERTBEER
5 Before Auto-restart Gurrent IC (SB) |VC < VG (ON) (2) 0.30 0.05 0.6 mA
e
6 EMEE%E”“ IC (OP) [VC = VC (ONT) - 0.2V @] 18 07 | 27 | mA
Operating Current
~ =)
; [RBEAVFR—)LEFEE VC (ON) | S1=0PEN @| 60 | 51 | 66 | V
Auto-restart Threshold Voltage
ZiEEarbO— LI FEE
S1=0PEN 2
8 UV Lockout Threshold Voltage VG (OFF) @ 50 4 59 v
E = =1 ==
g |EB/RLEEATULREE AVC | S1=0PEN @| 10 | 05 | 15 | Vv
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k=0 BIE &4~ Measure Condition Limit
. I o ) . ;
No RH /ltem Symbol (RIEE-1 58 See Figure 1) Tvp Min. | Max. Unit
[EIE./Supply: *IXE&ET{RELIE B .~ Design Guarantee Item]
jo |FREERREL TSW/TTIM |S1 = OPEN 2 %
Auto-restart duty cycle
11 |FRBERIRE fTIM | S1 = OPEN 0.5 Hz
Auto-restart frequency
aVhA—IVIEFFREER VC = 0V -1.9 =25 | -12 | mA
12 IC (CHG)
CONTROL Pin Charging Current VC = 5V -1.2 -20 -0.5 mA
avko—)LE
13 [FTPRTER VC (CNT) 62 | 57 | 66 | V
CONTROL Pin Voltage
-~ —_— == =1~
14 avkA )I/;J:T:I:ZTJ/Z . VG (GNT) 10 iy
CONTROL Pin Voltage hysteresis
SN SR
15 |ROFLIVRE VD (MIN) 36 v
DRAIN Supply Voltage
[{REE#4EE. Circuit Protections: *[XEXET{REEIE B /Design Guarantee Item]
BERRERLD
1 ILIMIT 1.0 0. 1.1 A
6 Self Protection Current Limit o
FUBISUF TR
*17 , - ton (BLK) 0.25 s
Leading Edge Blanking Delay
2B IR s R g =
*18 %/}IL{%?::.JE*LH#FEH td (OCL) 0.1 Us
Current Limit Delay
BEVREEE o
*
19 Thermal Shutdown Temperature TOTP 140 130 C
SyFI)EINERE
%20 = Vereset | S2=0PEN 33 | 23 | 42 | v
Power—-up Reset Threshold Voltage
[H71ER.~Output: *(XE&EHREEIE B /Design Guarantee ltem]
T .
1 R ID=0.2A See F 2 . 10.
2 On-State Resistance DS (ON) (See Figure 2) 85 00 @
OB ViR FI)—UER
22 Off-State Drain Pin Leakage Current IDSS VDS = 630V, VG = 6.5V 10 250 1A
23 FLAE VDSS ID = 0.25mA, VC = 6.5V 700 Y,
Breakdown Voltage
iva SL) g
24 ;’;:Ttin?e B tr M| o1 Us
i3 S
25 Fl:ﬁ-lif B tf M| o1 Us
BuiRin . TRF D EAR (3om x 3cm) REERF Ta=25°C o
*26 Thermal resistance (j-a ) Rth (j-a) Surface Mounted on Epoxy Board 90 C/W
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[Figure 1 : JIEMIFKEK,Measure Circuit]
@ o
S1
_— S =7~ VC=0~10V
0.1uF 47 uF
DRBD® g
|
VD=0~40V
@ M, r/n
470Q S2
(5W)

*ARPEEIFEKIL, WERRERNE, HOREORIEIIIEHTE EE A,
This measurement circuit can’ t be useful for peak current
and output characteristic measurement.

usF3iBH Terminal explanation
@ : Control

DO@B®D® : Source
® : Drain

[Figure 2 : JlERIEX, Measure Circu_it]

ID
® : (A —n
N 10Q
Y% _7fZVD
VD (ON) ton
DOBD® Ron= —— x —
ID T
— 7 744_ ve
0.1TuF 47 uF
@ u u

v-7BATerminal explanation

@ : Control vD
DO@B@® : Source
® : Drain
{
1 VD (ON)
ton
T
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[Figure 3 : JIERIEEX,Measure Circuit]
@ ANV
10Q
—7IZZVD
D@QD®
— ZZ 744_ ve
0.1uF 47 uF
@
ID
[LINTT ; DC2 - IP1—DC1 - IP2
IP1 i ILIMIT ==
| DC2—DC1
[P2
IP1—IP2
m= f0S¢ - ———
DC2—DC1
DCT | T —
DC2
T N

v -aBA,Terminal explanation
@ : Control

DO@B@® : Source
® : Drain

*DC1, DC2i%., VD& ZiZ4ND1, VD2IZ L7z & & D7 +~74-¥{/ (0<DC1<DC2<MAXDC)
DC1,DC2 is duty cycle when VD is VD1 and VD2, respectively.
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[NOTE (1) ]
tf tr
> —>r—j<—
HV
L oo HE---- \ ——
|
=T 10% 7~
0
[NOTE (2) ]
VC
LUl 70 N
I ...? ............ A NG j:. . 02V
(V01001 )) RN AN, ..... ;
t
IC
IC(OP)
e — s
t
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Panasomc

[Figure 4 : WA @&, Pin Layout]

1 o] ~ = Pin No. | i%F % /Terminal Name
1 Source
2 Source
2 o = 7 3 Source
4 Control
3 | 5 Drain
6 _
4 | a5 7 Source
8 Source
[Figure 5 : 7m > 7 [X,Block Figure]
CONTROL Current source for start DRAIN
o_0 p (% O
- Oj, Power source current supply

vy For low-load detection to internal circuit
and intermittent

oscillation control +

) .U Timer intermittent
E [ o—i- operation circuit
Error amplifier O
Overheat S Q

AAA.

protection circuit|™]
Trigger circuit 4R Q
. for restart
Oscillator J_U_L Gate driver
MAX DUTY power
— )’ |> © "_”: MOSFET
CLOCK _"_"_ S QH
-1 converter
sawTooTH [N | 3N R Q

For drain Slope bolz;]tliﬁeg pulse

current compensation b o

detection generation circuit

—l-
+
Overcurrent\y
. L4
protection fl
SOURCE
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Request for your special attention and precautions
in using the technical information and semiconductors described in this book

(1) If any of the products or technical information described in this book is to be exported or provided to non-residents, the
laws and regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2) The technical information described in this book is intended only to show the main characteristics and application circuit
examples of the products. No license is granted in and to any intellectual property right or other right owned by
Panasonic Corporation, Nuvoton Technology Corporation Japan or any other company. Therefore, no responsibility is
assumed by our company as to the infringement upon any such right owned by any other company which may arise as a
result of the use of technical information de-scribed in this book.

(3) The products described in this book are intended to be used for general applications (such as office equipment,
communications equipment, measuring instruments and household appliances), or for specific applications as expressly
stated in this book.

Please consult with our sales staff in advance for information on the following applications, moreover please exchange
documents separately on terms of use etc.: Special applications (such as for in-vehicle equipment, airplanes, aerospace,
automotive equipment, traffic signaling equipment, combustion equipment, medical equipment and safety devices) in
which exceptional quality and reliability are required, or if the failure or malfunction of the products may directly
jeopardize life or harm the human body.

Unless exchanging documents on terms of use etc. in advance, it is to be understood that our company shall not be held
responsible for any damage incurred as a result of or in connection with your using the products described in this book
for any special application.

(4) The products and product specifications described in this book are subject to change without notice for modification
and/or improvement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-
to-date Product Standards in advance to make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating

conditions (operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed
the range of absolute maximum rating on the transient state, such as power-on, power-off and mode-switching. Other-
wise, we will not be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of break down
and failure mode, possible to occur to semiconductor products. Measures on the systems such as redundant design,
arresting the spread of fire or preventing glitch are recommended in order to prevent physical injury, fire, social damages,
for example, by using the products.

(6) Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors
(ESD, EOS, thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. We do
not guarantee quality for disassembled products or the product re-mounted after removing from the mounting board.
When using products for which damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed
time since first opening the packages.

(7) When reselling products described in this book to other companies without our permission and receiving any claim of
request from the resale destination, please understand that customers will bear the burden.

(8) This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our
company.
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