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VDD …………………...……...…-0.3~30V 

IN+ ………………………………-0.3~24V 

OUT ……………………..………-0.3~30V 

ESD (1) HBM ……….…...±4kV 

………………...….…….-55~150℃ 

 10 ……………...……260℃ 

θJC SOT23-5L …….………. 75℃/W 

1. ESD (ANSI/ESDA/JEDEC JS-001-2017)  

 

VDD ……………….……………….11~25V 

IN+ ……………….……………………0~20V 

……………….…..…...….….-40~150℃ 
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=25°C VDD

 
=15V OUT 1.8nF ) 

(1) 1  

IN+
0V

TPLH TPHL

0V
Tr

90%

10%

Tf

90%

10%OUT

VIL

VIH

 

1 /  

VDD  

VDD  VDDON  9.2 10.2 11 V 

VDD  VDDOFF  8.2 9.2 10 V 

VDD  VHYS VDDON-VDDOFF  1  V 

VDD  
IVDDQ1 VDD=15V OUT  100 180 250 uA 

IVDDQ2 VDD=15V OUT  100 160 200 uA 

IN+ IN+  

IN+  VIH  2.5   V 

IN+  VIL    0.8 V 

IN+  VINHYS   1  V 

 IIL VIN+=0V   1 uA 

 IIH VIN+=5V  5  uA 

IN+  RIPD   1000  kΩ 

OUT  

High-side  RDS(ON)_H IO=50mA 1 1.4 2 Ω 

High-side  ISRC CLOAD=0.22µF，FSW=1kHz  3.5  A 

Low-side  RDS(ON)_L IO=-50mA 0.65 0.8 1.35 Ω 

Low-side  ISNK CLOAD=0.22µF，FSW=1kHz  3.5  A 

 ROPD   500  kΩ 

(1) Tr 10% to 90%VDD  5  ns 

(1) Tf 90% to 10%VDD  5  ns 

(1) 
TPLH 

 
10 20 30 ns 

(1) 
TPHL 

 
10 20 30 ns 

 TWP   15 25 ns 
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特性曲线  

-50 0 50 100 150
0

100

200

300

400

500

I V
D

D
 (

u
A

)

Junction Temperature(℃)

 I
VDDQ2

 I
VDDQ1

 
(a) IVDD VS TJ 

-50 0 50 100 150
6

8

10

12

14

V
D

D
O

N
 ,
 V

D
D

O
F

F
 (

V
)

Junction Temperature(℃)

 VDD
ON

 VDD
OFF

 
(b) VDDON, VDDOFF VS TJ  
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(h) TPLH , TPHL VS VDD     
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PN7001L

MOSFET IGBT

3.5A

3.5A  

1.  

PN7001L VDD

VDD VDDON

VDD

VDDOFF

VDD

VDD  

2 VDD VDD

VDDON

VDD VDDON

VDD VDD

 

VDD

VDDON

IN+
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 2  

2.  

PN7001L IN+ TTL/CMOS

2.5V

0.8V VDD

0.7V

TTL 0.5V

0.7V

 

PN7001L

 

3.  

PN7001L CMOS

3.5A 3.5A

PN7001L PMOS

1.4Ω NMOS

0.8Ω  
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PN7001L 3.5A

MOSFET IGBT

 

1. MOSFET IGBT  

2.  

3.  

PN7001L

 

 

 E𝐺 =
1

2
CLOAD𝑉𝐷𝐷

2 (1) 

CLOAD VDD

(1)  

(2)  

 P𝐺 = 2 ×
1

2
CLOAD𝑉𝐷𝐷

2𝑓𝑆𝑊 (2) 

fSW  

VDD=15V CLOAD=1nF fSW=300kHz

  

P𝐺 = 1nF × 15𝑉2 × 300𝑘𝐻𝑍 = 0.0675𝑊 (3) 

MOSFET

QGS

QGD

QG=CLOADVDD

(4)  

 P𝐺 = QG𝑉𝐷𝐷𝑓𝑠𝑤 (4) 

PN7001L 60nC

QG=60nC VDD=15V

 

 P𝐺 = QG𝑉𝐷𝐷𝑓𝑠𝑤 = 0.27𝑊 (5) 

MOSFET PG

MOSFET IGBT

(6)

 

P𝐺 = 0.5𝑄𝐺𝑉𝐷𝐷𝑓𝑆𝑊 × (
𝑅𝑂𝐹𝐹

𝑅𝑂𝐹𝐹 + 𝑅𝐺𝐴𝑇𝐸
+

𝑅𝑂𝑁
𝑅𝑂𝑁 + 𝑅𝐺𝐴𝑇𝐸

) (6) 

ROFF= RDS(ON)_L RON= RDS(ON)_H  

(7)  

 𝑃𝐺 = 𝐼𝐷𝐷𝑉𝐷𝐷 (7) 

IDD=0.2mA  

 𝑃𝐺 = 0.2𝑚𝐴 × 15𝑉 = 3𝑚𝑊 (8) 

 

VDD=15V (9)

0.2mA  

 𝐼𝐷𝐷 =
𝑃𝐺
𝑉𝐷𝐷

=
0.0675𝑊

15𝑉
= 0.0045𝐴 (9) 
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1.  

di/dt

PCB

 

PN7001L PCB  

(1)  

(2) VDD 1~10uF

VDD  

(3) OUT

 

(4)  

3 PCB  

 

3  

2.  

MOSFET

VDD

 

1~10uf

 

3.  

MOSFET QG=40nC

t=20ns VBUS

IPEAK-MIN=QG/t=40nC/20ns=2A

PN7001L 3.5A

 

4.  

RG  

(1)  

(2) MOSFET dv/dt di/dt

 

(3) 

 

(4) EMI  

RG

2A RG=6.1Ω  

𝐼𝑃𝐸𝐴𝐾 = min{3.5𝐴,
𝑉𝐷𝐷

𝑅𝐷𝑆_𝑂𝑁+𝑅𝐺+𝑅𝑀𝑂𝑆_𝐼𝑁𝑇
}  

RDS_ON 1.4Ω  

RG  

RDS_ON MOSFET

0Ω  
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 SOT23-5L 

 

 

          

 

 

(mm) 

 

(mm) 

 

(mm) 

        

 

 

(mm) 

 

(mm) 

 

(mm) 

A — — 1.25 D 2.82 2.92 3.02 

A1 0.04 — 0.10 E 2.60 2.80 3.00 

A2 1.00 1.10 1.20 E1 1.50 1.60 1.70 

A3 0.60 0.65 0.70 e 0.95BSC 

b 0.33 — 0.41 e1 1.90BSC 

b1 0.32 0.35 0.38 L 0.30 — 0.60 

c 0.15 — 0.19 L1 0.60REF 

c1 0.14 0.15 0.16 θ 0° — 8° 

 

  

7HXXX SOT23-5L 

 XXX  

 

1.  

2.  
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SOT23-5L Package 

A 

(mm) 

T 

(mm) 

T1 

(mm) 

H 

(mm) 

ØC 

(mm) 

ØD 

(mm) 

d 

(mm) 

A0 

(mm) 

B0 

(mm) 

K0 

(mm) 

180 1.4 9.5 60 13.00 18.70 2.30 3.17 3.10 1.10 

W 

(mm) 

F 

(mm) 

E1 

(mm) 

P0 

(mm) 

P1 

(mm) 

P2 

(mm) 

ØD0 

(mm) 

ØD1 

(mm) 
PIN+ 1 Quadrant 

8.00 3.5 1.75 4.0 4.0 2.0 1.5 1.0 LL 

 

 

1.  

2.  

3.  

4.   
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