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2N7002KTB

MECHANICAL DATA
• Case: SOT-523 Package
• Terminals : Solderable per MIL-STD-750,Method 2026
• Marking : 27

 60V N-Channel Enhancement Mode MOSFET - ESD Protected

Maximum   RATINGS  and  Thermal  Characteristics (TA=25OC  unless otherwise noted )

Note: 1. Maximum DC current limited by the package
            2. Surface mounted on FR4 board, t   < 5 sec

PAN JIT RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN,FUNCTIONS AND RELIABILITY WITHOUT NOTICE

PA RAME TE R S ymbo l L i mi t Uni ts

D ra i n-S ource  Vo ltage V D S 6 0 V

Gate -S ource  Vo ltage V GS +20 V

C onti nuous  D ra i n C urrent ID 115 mA

P ulsed  D ra i n C urrent 1) ID M 800 mA

Ma xi mum P ower D i ss i p a t i on TA=25 OC
TA=75 OC P D

200
15 0 mW

Opera t i ng  Junct i on and  S to rage  Te mpera ture
Range TJ,TSTG -55  to  + 150 OC

Junction-to Ambient Thermal Resistance(PCB mounted)2 RθJA 883 OC /W

FEATURES
•  RDS(ON), VGS@10V,IDS@500mA=3Ω
•  RDS(ON), VGS@4.5V,IDS@200mA=4Ω

• Advanced Trench Process Technology
• High Density Cell Design For Ultra Low On-Resistance
• Very Low Leakage Current In Off Condition
• Specially Designed for Battery Operated Systems, Solid-State Relays
  
•
 Drivers : Relays, Displays, Lamps, Solenoids, Memories, etc.

• Lead free in comply with EU RoHS 2002/95/EC directives.  
• Green molding compound as per IEC61249 Std. . (Halogen Free)

 ESD Protected 2KV HBM

Unit inch(mm)：SOT-523
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ELECTRICAL CHARACTERISTICS

P arameter Symbo l Tes t C ond i t i on Mi n. Typ . Max. Uni ts

S ta t i c

D ra i n-S ource  B reakdown
Vo ltage B V D SS V GS=0V, ID=10μA 60 - - V

Gate  Thresho ld  Vo ltage V GS(th) V D S=V GS, ID=250μA 1 - 2 .5 V

D ra i n-S ource  On-S ta te
Res i s tance RD S(on) VGS=4.5V, I D=200mA - - 4 .0

Ω
D ra i n-S ource  On-S ta te
Res i s tance RD S(on) VGS=10V, I D=500mA - - 3.0

Zero  Gate  Vo ltage  D ra i n
C urrent ID SS VDS=60V, VGS=0V - - 1 μA

Gate Body Leakage IGSS V GS=+20V, V D S=0V - - +10 μA

Forward Transconductance g fS V D S=15V, ID=250mA 100 - - mS

Dynamic

To ta l Ga te  C harge Qg
V D S=15V, ID=200mA

VGS=4.5V - - 0 .8 nC

Turn-On D e lay Ti me ton VDD=30V , RL=150Ω
ID=200mA , VGEN=10V

RG=10Ω

- - 20
ns

Turn-Off  D e lay Time toff - - 40

Input C apac i tance C i s s

V D S=25V, V GS=0V
f=1 .0MHZ

- - 35

pFOutput C apac i tance C oss - - 10

Reverse  Trans fe r
C apac i tance C rss - - 5

S ource-D ra i n D i ode

D i ode  Forward  Vo ltage V S D IS=200mA , V GS=0V - 0 .82 1 .3 V

C onti nuous  D i ode  Forwa rd
C urrent Is - - - 115 mA

P ulsed  D i ode  Forwa rd
C urrent IsM - - - 800 mA

VDD

VOUT

VIN

RG

RL

Switching

Test Circuit

Gate Charge

Test Circuit

VDD

VGS

RG

RL

1mA

2N7002KTB
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Fig. 1-TYPICAL FORWARD CHARACTERISTICFIG.1- Output CharacteristicFIG.1- Output Characteristic

Typical Characteristics Curves (T =25 C,unless otherwise noted)A

O
Typical Characteristics Curves (T =25 C,unless otherwise noted)A

O

FIG.2- Transfer CharacteristicFIG.2- Transfer Characteristic

FIG.3- On Resistance vs Drain CurrentFIG.3- On Resistance vs Drain Current FIG.4- On Resistance vs Gate to Source VoltageFIG.4- On Resistance vs Gate to Source Voltage

FIG.5- On Resistance vs Junction TemperatureFIG.5- On Resistance vs Junction Temperature
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Fig.6 - Gate Charge WaveformFig.6 - Gate Charge Waveform

Fig.8 - Threshold Voltage vs TemperatureFig.8 - Threshold Voltage vs Temperature

Fig.7 - Gate ChargeFig.7 - Gate Charge

Fig.9 - Breakdown Voltage vs Junction TemperatureFig.9 - Breakdown Voltage vs Junction Temperature

Fig.10 - Source-Drain Diode Forward VoltageFig.10 - Source-Drain Diode Forward Voltage
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MOUNTING PAD LAYOUT

•  Packing information

   T/R - 4K per 7" plastic Reel

   

ORDER INFORMATION

LEGAL STATEMENT

Copyright PanJit International, Inc 2012
The information presented in this document is believed to be accurate and reliable. The specifications and information herein

are subject to change without notice. Pan Jit makes no warranty, representation or guarantee regarding the suitability of its

products for any particular purpose. Pan Jit products are not authorized for use in life support devices or systems. Pan Jit

does not convey any license under its patent rights or rights of others.

SOT-523
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Part No_packing code_Version

For example :

RB500V-40_R2_
   Serial number

Part No.    Version code means HF

   Packing size code means 13"

   Packing type means T/R

Packing
type 1st Code

Packing size
code 2nd Code HF or RoHS 1st Code 2nd~5th Code

T/B A N/A 0 HF 0 serial number
T/R R 7" 1 RoHS 1 serial number
B/P B 13" 2
T/P T 26mm X
TRR S 52mm Y
TRL L PBCU U

FORMING F PBCD D

Packing Code XX Version Code XXXXX

00001

2N7002KTB

August 11.2010-REV.01

2N7002KTB_R1_00001
2N7002KTB_R1_10001
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2. MARKING

27 X
X

Marking code

Tracking Code
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DETAIL A
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   3. TAPING

NOTE:

1.There shall be leader of 230 mm minimum which may consist of carrier and or cover tape follower by a minimum of 160 mm of
carrier tape sealed with cover tape.

2.There shall be minimum of 160 mm of empty component pockets sealed with cover tape.

3.Devices are packed in accordance with EIA standard EIA-481-A and specifications given above.

  

SYMBOL mm  (inch)

TYPE SIZE 8.00 ( )

  

D0 1.50 ± 0.10(0.059 ± 0.004)

D1                  1.00 0.25(0.02 0.010)

E 1.75 0.10(0.069 ± 0.004)

F 3.50 + 0.05(0.137 ± 0.002)

Po 4.00 ± 0.10(0.157 ± 0.004)

P1 4.00 ± 0.10(0.157 ± 0.004)

P2 2.00 ± 0.05( ± 0.002)

W 8.00 + 0.3

± 

(
    -   0.15  

  

 +
 

 0.012)

0.315

0.315

± ± 

 - 0.006 

0.079 
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4. PACKING

COMMODITY:
TYPE:
Q'TY:
LOT NO.
N.W.
G.W.

PANJIT
INTERNATIONAL INC.

SIDE MARK

C/NO.

400

270

390

SHIPPING MARK

C/NO.
PRODUCT COUNTRY

Box Dimensions :mm
Quantity per Box:

REEL PACKING

CARTON

LABEL TYPE

Quantity per Reel:4,000 pcs

320,000pcs

TYPE:

MARKING:
PART NO:

LOT NO:

QTY: DC:
HF RoHS

APPROVE SHEET ISSUE DATE : March 05,2012 PAGE . 9
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Packing Specifications

Reel
Size Reel Component

Space
Tape

Space
Reel
Dia Carton Size Carton

Approx.
Gross
Weight

(inch) (pcs) (m/m) (m/m) (m/m) (m/m) (EA) (Kg)

DFN 2L 7 8,000 2 8 178  390 x 270 x 400 640,000 8.6
DFN 3L 7 8,000 2 8 178  390 x 270 x 400 640,000 8.6
DFN0603 7 10,000 2 8 178 390 x 270 x 400 800,000 9

7 3,000 4 8 178 390 x 270 x 400 240,000 9.9
13 10,000 4 8 330 375 x 360 x 213 120,000 6.5
7 3,000 4 8 178 390 x 270 x 400 240,000 10.6
13 10,000 4 8 330 375 x 360 x 213 120,000 7.2
7 3,000 4 8 178 390 x 270 x 400 240,000 12.4
13 10,000 4 8 330 375 x 360 x 213 120,000 8.1
7 5,000 4 8 178 390 x 270 x 400 400,000 9.4
13 12,000 4 8 330 375 x 360 x 213 144,000 5.9
7 5,000 4 8 178 390 x 270 x 400 400,000 11.9
13 12,000 4 8 178 375 x 360 x 213 144,000 8.3
7 5,000 4 8 178 390 x 270 x 400 400,000 9.1
13 12,000 4 8 330 375 x 360 x 213 144,000 5.4

SOD-723 7 8,000 2 8 178 390 x 270 x 400 640,000 8.5
SOD-923 7 8,000 2 8 178 390 x 270 x 400 640,000 7.7

7 3,000 4 8 178 390 x 270 x 400 240,000 9.8
13 12,000 4 8 330 375 x 360 x 213 144,000 7

SOT-23 (ESD) 7 3,000 4 8 178 455 x 270 x 440 240,000 9.9
7 3,000 4 8 178 390 x 270 x 400 240,000 14.5
13 10,000 4 8 330 375 x 360 x 213 120,000 7.9
7 3,000 4 8 178 390 x 270 x 400 240,000 14.5
13 10,000 4 8 330 375 x 360 x 213 120,000 7.9
7 3,000 4 8 178 390 x 270 x 400 240,000 7.9
13 12,000 4 8 330 375 x 360 x 213 144,000 6.1

SOT-323 (ESD) 7 3,000 4 8 178 455 x 270 x 440 240,000 9.4
7 3,000 4 8 178  390 x 270 x 400 240,000 10
13 10,000 4 8 330 375 x 360 x 213 120,000 7.2
7 3,000 4 8 178  390 x 270 x 400 240,000 10.2
13 10,000 4 8 330 375 x 360 x 213 120,000 7.1

SOT-363 (ESD) 7 3,000 4 8 178 455 x 270 x 440 240,000 10
SOT-523 7 4,000 4 8 178  390 x 270 x 400 320,000 10

7 4,000 4 8 178 390 x 270 x 400 320,000 9.4
13 10,000 4 8 330 375 x 360 x 213 120,000 5.2
7 4,000 4 8 178 390 x 270 x 400 320,000 9.4
13 10,000 4 8 330 375 x 360 x 213 120,000 5.2
7 4,000 4 8 178 390 x 270 x 400 320,000 9.4
13 10,000 4 8 330 375 x 360 x 213 120,000 5.2

SOD-123HE

SOT-23 5L

Package

Reel Packing

SOD-123FL

SOD-123

SOT-543

SOT-23 6L

SOD-523

SOD-323

SOT-363

SOT-563

SOT-353

SOT-553

SOD-323HE

SOT-323

SOT-23
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Packing Specifications

Reel
Size Reel Component

Space
Tape

Space
Reel
Dia Carton Size Carton

Approx.
Gross
Weight

(inch) (pcs) (m/m) (m/m) (m/m) (m/m) (EA) (Kg)

Package

Reel Packing
A-405 13 5,000 5 52 330 340 x 340 x 410 25,000 7.79
DO-15 13 4,000 5 52 330 340 x 340 x 410 20,000 11.4
DO-201AD 13 1,250 10 52 330 340 x 340 x 410 6,250 9.2
DO-201AE 13 1,250 10 52 330 340 x 340 x 410 6,250 9.2
DO-34 15 10,000 5 52 360 360 x 360 x 395 50,000 10.1
DO-35 15 10,000 5 52 360 360 x 360 x 395 50,000 11.2
DO-41 13 5,000 5 52 330 340 x 340 x 410 25,000 11.1
DO-41G 15 5,000 5 52 360 360 x 360 x 395 25,000 10.9
MDI 13 3,000 8 12 330 375 x 360 x 390 48,000 14.7

7 1,500 4 - 178 385 x 380 x 260 84,000 18.3
13 5,000 4 - 330 360 x 360 x 395 100,000 23.5
7 2,500 4 - 178 385 x 380 x 260 200,000 9.3
13 10,000 4 - 330 360 x 360 x 395 200,000 11.5
7 2,500 4 - 178 385 x 380 x 260 200,000 12.7
13 10,000 4 - 330 360 x 360 x 395 200,000 14.6
7 1,000 8 12 178 390 x 240 x 420 40,000 9.5
13 4,000 8 12 330 375 x 360 x 390 64,000 17

P-600 13 800 10 52 330 340 x 340 x 410 4,000 9.9
13 10,000 4 - 330 360 x 360 x 395 200,000 14.9
7 2,500 4 - 178 385 x 380 x 260 200,000 13.3

R-1 13 5,000 5 52 330 340 x 340 x 410 25,000 7.8
SDIP 13 1,500 12 16 330 375 x 360 x 390 21,000 14.3

7 1,800 4 12 178 390 x 240 x 420 100,800 13
13 7,500 4 12 330 355 x 355 x 400 150,000 20.4
7 1,800 4 12 178 390 x 240 x 420 72,000 10
13 7,500 4 12 330 375 x 360 x 390 120,000 17.4
7 3,000 4 12 178 390 x 240 x 420 120,000 10.9
13 10,000 4 12 330 375 x 360 x 390 160,000 17.1

SMBF 13 5,000 4 12 330 375 x 360 x 390 80,000 15.6
7 500 8 12 178 390 x 240 x 420 20,000 6.5
13 3,000 8 12 330 375 x 360 x 390 48,000 13.2
7 500 8 16 178 390 x 240 x 420 15,000 8.4
13 3,000 8 16 330 375 x 360 x 390 42,000 18

TO-252/DPAK 13 3,000 8 16 330 375 x 360 x 390 42,000 18.8

TO-263/D2PAK 13 800 16 24 330 375 x 360 x 390 6,400 14.5
TO-277 13 5,000 8 12 330 375 x 360 x 390 80,000 20.6

SMA(W)

MINI-MELF/LL-34

MICRO-MELF

MELF/DL-41

QUADRO-MELF

MICRO DIP/TDI

SMC/DO-214AB

SMB/DO-214AA

SMA/DO-214AC

SMAF

APPROVE SHEET ISSUE DATE : March 05,2012 PAGE . 11

Approve Sheet Part Number:: 2N7002KTB

Fax : 02-25215390     極象有限公司     Tel : 02-25651052

Ivy
矩形



Packing Specifications

Inner Box Size Carton Size Carton
Appox.
Gross
Weight

(m/m) (m/m) (EA) (Kg)

Bulk Packing
A-405 198 x 84 x 20 459 x 214 x 256 50,000 12.7
DO-15 200 x 85 x 25 459 x 214 x 256 40,000 20.7
DO-201AD 200 x 85 x 40 459 x 214 x 256 12,500 16
DO-201AE 200 x 85 x 40 495 x 214 x 256 12,500 16
DO-34 240 x 100 x 90 406 x 335 x 257 120,000 14.5
DO-35 240 x 100 x 90 406 x 335 x 257 120,000 17.1
DO-41 198 x 84 x 20 459 x 214 x 256 50,000 19.3
DO-41G 240 x 100 x 90 406 x 335 x 257 60,000 18.5
DIP - 459 x 214 x 256 12,000 6.5
SDIP - 459 x 214 x 256 24,000 15.7
R-1 198 x 84 x 20 459 x 214 x 256 50,000 12.7
P-600 208 x 90 x 83 459 x 214 x 256 5,000 11.3
ITO-220 540 x 145 x 85 555 x 306 x 200 8,000 20.5
TO-220 540 x 145 x 85 555 x 306 x 200 8,000 22.9
TO-251AB/DPAK 555 x 145 x 95 572 x 306 x 218 33,600 22
TO-3P/TO-247AD - 530 x 243 x 100 1,500 13.9
TO-3PS/TO-247S - 511 x 243 x 107 1,500 12.2

Inner Box Size Ammo Component
Space

Tape
Space Carton Size Carton

Appox.
Gross
Weight

(m/m) (pcs) (m/m) (m/m) (m/m) (EA) (Kg)

Ammunition Packing
A-405 255 x 47 x 150 5,000 5 26 339 x 276 x 330 60,000 12.4
A-405 255 x 75 x 150 5,000 5 52 339 x 276 x 330 40,000 16
DO-15 255 x 75 x 150 3,000 5 52 339 x 276 x 330 24,000 13.3
DO-201AD 255 x 47 x 122 1,250 10 52 339 x 276 x 330 10,000 13.4
DO-201AE 255 x 47 x 122 1,250 10 52 339 x 276 x 330 10,000 13.4
DO-34 248 x 80 x 48 5,000 5 26 406 x 335 x 257 150,000 14.5
DO-34 248 x 80 x 75 5,000 5 52 406 x 335 x 257 100,000 12.7
DO-35 248 x 80 x 48 5,000 5 26 406 x 335 x 257 150,000 16.7
DO-35 248 x 80 x 75 5,000 5 52 406 x 335 x 257 100,000 15.2
DO-41 255 x 75 x 150 5,000 5 52 339 x 276 x 330 40,000 15.9
DO-41G 248 x 80 x 48 2,500 5 26 406 x 335 x 257 75,000 17.1
DO-41G 248 x 80 x 75 2,500 5 52 406 x 335 x 257 50,000 15.6
P-600 255 x 47 x 122 400 10 52 339 x 276 x 330 3,200 8.1
R-1 255 x 47 x 73 3,000 5 26 310 x 268 x 170 36,000 6.3
R-1 255 x 73 x 73 3,000 5 52 310 x 268 x 170 24,000 6.3
R-1 255 x 73 x 122 5,000 5 52 339 x 276 x 274 40,000 10.3

2,000

Package

Package

-
-

8,400
2,000
2,000
500

1,000
-
-

1,000
1,000

1,000

(EA)

Box

2,000
500
500

1,000
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5.HIGH RELIABILITY TEST SPEC 
Zener & TVS  

Date 2010.07.05 rev.01 

NO. TEST ITEM TEST CONDITION REFERENCED 
DOCUMENT 

LOT QUALITY 
LEVEL 

1 

TEMPERATURE 
CYCLING (T.C.T) 

 

Ta 55 0 / 10    10min(Min) 
Ta 150 15 / 0   10min(Min)     
FOR  20CYCLES 

MIL-STD-750D 
METHOD-1051.5 
Condition G 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

2 

HIGH TEMPERATURE 
STORAGE LIFE 
(H.T.S.L) 

 

Ta Storage Temperature Range  
(device specified maximum temperature) 
 
 

MIL-STD-750D 
METHOD-1032.2 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

3 

SOLDERABILITY 
TEST 

 

Temperature of Solder 
TEMPERATURE OF SOLDER POT 245 / 5  
TIME FOR DIPPING IN SOLDER 5 / 0.5 SEC 
DIPPING DEPTH 0.05inch max from the body 
FOR ONE CYCLE 

MIL-STD-750D 
METHOD-2026.10 

LTPD 7 
S.S 32 
ACCEPT FOR 0 
FAILURE ONLY. 

4 

HIGH TEMPERATURE 
REVERSE BIAS 
(H.T.R.B) 

 

Tj Tj max 
VR=0.8VR(CUSTOMER SPEC.) DC supply 
 

MIL-STD-750D 
METHOD-1038.3 
 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

6 

THERMAL SHOCK 
(T.S.T) 

 

HOT TANK  Ta 100 10/ 2  t= 5min 
COLD TANK Ta 0 2/ 10    t= 5min 
15 CYCLES 
TIME BETWEEN TRANSFERRING 
DO NOT EXCEED 10 SEC  

MIL-STD-750D 
METHOD 1056.7 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

7 

PRESSURE COOKER 
(P.C.T) 

 

Ta 121  
P 29.7psia / 205kPa or 2.088kg/ 2 
Relative Humidity = 100%    

JEDEC 
JESD22-A102-C 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

8 

HUMIDITY 
 

Ta=85+/-2  
RH=85+/-5% 
 

EIAJ ED-4701 
METHOD 103 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 

9 

SOLDER 
RESISTANCE 

 

TEMPERATURE OF SOLDER POT 260 / 5  
TIME FOR DIPPING IN SOLDER 10 2/ 0 SEC 
DIPPING DEPTH 1.57 / 0.79mm 
FROM THE BODY 
FOR ONE CYCLE 

MIL-STD-750D 
METHOD 2031.2 

LTPD 10 
S.S 22 
ACCEPT FOR 0 
FAILURE ONLY. 
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