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TRANSISTORs

Bipolar Transistors
SOT-23 Package
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Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(mW)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC4774L - 6 12 0.05 270 560 5 5 0.3 10 1 200 *800

2SC5765L - 10 15 5 450 700 500 1.5 0.27 3000 60 550 -

2SC5889L - 10 15 5 450 1200 500 2 0.35 3000 60 550 *350

2SD2470L - 10 15 5 270 820 2000 2 0.50 3000 100 400 *170

2SC3838L - 11 20 0.05 56 400 5 10 0.5 10 5 200 3200

2SC3356L - 12 20 0.1 50 300 20 10 - - - 200 *7000

MMBT9018L - 15 30 0.05 28 198 1 5 0.5 10 1 225 700

MMBT9013L MMBT9012L 20 40 0.5 64 300 50 1 0.6 500 50 225 -

8050SL 8550SL 20 30 0.7 120 400 150 1 0.5 500 50 1000 100

- UP2518L 20 20 1.5 300 450 100 2 40 100 10 625 *180

UN1518L - 20 20 2.5 300 450 200 2 0.15 1000 10 625 100

D965SSL - 20 40 5 230 800 500 2 1 3000 100 750 *150

MMBTH10L - 25 30 0.05 60 - 4 10 0.5 4 0.4 225 650

MMBT5089L - 25 30 0.1 400 1200 0.1 5 0.5 10 1 350 50

- BC808L 25 30 0.8 100 630 100 1 0.7 500 50 310 *100

HE8050L HE8550L 25 40 1.5 85 500 100 1 0.5 800 80 1000 100

BC848L BC858L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 310 *300/*150

BC849L BC859L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 310 *300/*150

MMBT5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 350 50

MMBTA13L - 30 30 0.5 10000 - 100 5 1.5 100 0.1 350 125

MMBTA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 350 125

D882SSL B772SSL 30 40 3 100 400 1000 2 0.5 2000 200 1000 *80

D965ASSL - 30 40 5 230 800 500 2 1 3000 100 750 *150

MMBT3904L MMBT3906L 40 60/40 0.2 100 300 10 1 0.2/0.4 10/50 1/5 350 300/250

MMBT4401L MMBT4403L 40 60/40 0.6 100 300 150 1/2 0.4 150 15 350 250/200

MMBT2222AL MMBT2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 625/350 300/200

BC847L BC857L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 310 *300/*150

BC850L BC860L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 310 *300/*150

MMBT9014L MMBT9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 225 150/100

BCX70L - 45 45 0.2 380 630 2 5 0.35 10 0.25 350 125

- BC807L 45 50 0.8 100 630 100 1 0.7 500 50 310 *100

BC817L - 45 50 1.5 160 400 100 1 0.7 500 50 350 -
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(mW)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC2712L 2SA1162L 50 60/50 0.15 70 700/400 2 6 0.25/0.3 100 10 150 80

2SC945L 2SA733L 50 60 0.15 90 600 1 6 0.3 100 10 250 100

2SC4617L 2SA1774L 50 60 0.15 120 560 1 6 0.4 50 5 150 *180

MMBT1815L MMBT1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 250 80

MMBT1616L MMBT1116L 50 60 1 135 600 100 2 0.3 1000 50 750 100

2SC2655L - 50 50 2 70 240 500 2 0.5 1000 50 0.35 *100

MMBT1616AL MMBT1116AL 60 120 1 135 400 100 2 0.3 1000 50 750 100

BC846L BC856L 65 80 0.1 110 800 2 5 0.25/0.3 10 0.5 310 *300/*150

2SD1782L 2SB1198L 80 80 0.5 120 390 100 3 0.5 500 50 200 *180

MMBTA06L MMBTA56L 80 80 0.5 100 - 10 1 0.25 100 10 350 100

MMBT5551L MMBT5401L 160/150 180/160 0.6 80 400 10 5 0.2 50/10 5/1 350 100

MMBTA42L MMBTA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 350 50

MMBTA45L - 350 400 0.3 50 240 10 10 0.5 10 1 350 50

MMBTA44L MMBTA94L 400 500/400 0.3 50/70 240/300 10 10 0.5 10/50 1/5 350 50/-

SOT-89 Package

4.50

1.501.65

0.4

0.50 0.40
1

4.10 2.50

3.00

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- 2SA1300L 10 20 2 140 600 500 1 0.5 2000 50 0.75 *140

2SD879L - 10 30 3 140 400 3000 2 0.4 3000 60 1 *200

2SC5889L - 10 15 5 450 1200 500 2 0.35 3000 60 0.55 *350

2SD2470L - 10 15 5 270 820 2000 2 0.50 3000 100 0.4 *170

2SC3356L - 12 20 0.1 50 300 20 10 - - - 0.2 *7000

UN1066L - 15 20 6 250 - 5000 0.5 0.3 3000 60 3.5 100

- UP2518L 20 20 1.5 300 450 100 2 40 100 10 0.625 *180

UN1518L - 20 20 2.5 300 450 200 2 0.15 1000 10 0.625 100

2SC3519L 2SB1386L 20 30 5 82 390 500 2 1 4000 100 0.5 *120

2SD965L - 20 40 5 230 800 500 2 1 3000 100 0.75 *150

D965SSL - 20 40 5 230 800 500 2 1 3000 100 0.75 *150

2SD999L 2SB798L 25 30 1 90 400 100 1 0.4 1000 100 2 *110

HE8050L HE8550L 25 40 1.5 85 500 100 1 0.5 800 80 0.5 100

MPSA13L - 30 30 0.5 10000 - 100 5 1.5 100 0.1 0.75 125
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

MPSA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 0.75 125

2SD882SL 2SB772SL 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

D882SSL B772SSL 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

2SD965AL - 30 40 5 230 800 500 2 1 3000 100 0.75 *150

2SD1664L 2SB1132L 32 40 1 82 390 100 3 0.4/0.5 500 50 0.5 *150

PN2222AL PN2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 1/0.625 300/200

USS4540L USS5540L 40 40 5 300/250 1000 500 2 0.36 5000 500 1.35 -

2SC1384L 2SA684L 50 60 1 85 340 500 10 0.4 500 50 1/0.5 *200

2SD874AL 2SB766AL 50 60 1 85 340 500 10 0.4 500 50 1.0 *200

2SD1616L 2SB1116L 50 60 1 135 600 100 2 0.3 1000 50 0.75 100/70

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9/1 *100

- 2SA1797L 50 50 2 120 400 500 2 0.35 1000 50 0.5 *200

2SC4672L - 50 60 2 120 400 500 2 0.35 1000 50 0.5 *210

2SC2655L - 50 50 2 70 240 500 2 0.5 1000 50 0.35 *100

USS4250L USS5250L 50 50 2 300/250 1000 500 2 0.3 2000 200 1.35 -

USS4350L USS5350L 50 60 3 300/250 1000 500 2 0.4 3000 300 1.35 -

2SD1624L 2SB1124L 50 60 3 100 560 100 2 0.5/0.7 2000 100 0.5/*15 *150

USS4550L USS5550L 50 60 5 300/250 1000 500 2 0.4 5000 500 1.35 -

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 0.5 *30

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

2SD1616AL 2SB1116AL 60 120/80 1 135 400 100 2 0.3 1000 50 0.75 100/70

2SD1782L 2SB1198L 80 80 0.5 120 390 100 3 0.5 500 50 0.2 *180

MPSA06L MPSA56L 80 80 0.5 100 - 10 1 0.25 100 10 1 100

2SD1898L 2SB1260L 80 100/80 1 82 390 500/100 3 0.4 500 20/50 0.5 *100

2N6718L - 100 100 1 80 300 50 1 0.35 350 35 0.5 50

2SC3647L - 100 120 2 100 400 100 5 0.4 1000 100 0.5 *120

2SC2881L 2SA1201L 120 120 0.8 80 240 100 5 1 500 50 0.5/*1 *120

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 1 *140

2N5551L 2N5401L 160 180 0.6 80 400 1 5 0.15 10 1 0.5 100

2SC3648L - 160 180 0.7 100 400 100 5 0.4 250 25 0.5 *120

2SD669AL 2SB649AL 160 180 1.5 60 200 150 5 1 600 50 1 *140

MPSA43L MPSA93L 200 200 0.5 80 300/- 10 10 0.2/0.5 20 2 1 50

2SC3468L - 300 300 0.1 40 320 10 10 0.6 20 2 1 *150

MPSA42L MPSA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 1 50

MPSA45L - 350 400 0.3 50 240 10 10 0.5 10 1 0.625 50

- 2SA1740L 400 400 0.2 60 200 50 10 0.8 50 5 1.3 *70

2SC4548L - 400 400 0.2 60 200 50 10 0.6 50 5 1.3 *70

MPSA44L MPSA94L 400 500/400 0.3 50/70 240/300 10 10 0.5/0.2 10 1 0.625 50

Remark: PD would depend greatly on copper area in PCB layout
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TRANSISTORs

SOT-223 Package

6.50
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1.75
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6.5°

6.5°
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Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- UP1868L 12 15 6 300 1000 500 1 0.1 500 5 3 *80

UN1066L - 15 20 6 250 - 5000 0.5 0.3 3000 60 3.5 100

BCP68L BCP69L 20 32 1 85 375 500 1 0.5 1000 100 1.35 40

UN1518L - 20 20 2.5 300 450 200 2 0.15 1000 10 0.625 100

2SD965L - 20 40 5 230 800 500 2 1.0 3000 100 0.75 *150

2SC3519L 2SB1386L 20 30 5 82 390 500 2 1 4000 100 0.5 *120

D965SSL - 20 40 5 230 800 500 2 1 3000 100 0.75 *150

X1049AL - 25 80 4 300 1200 1000 2 0.13 1000 10 1 180

PZTA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 1 125

2SD882SL 2SB772SL 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 1/*10 *80

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

2SD882SSL 2SB772SSL 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

2SD965AL - 30 40 5 230 800 500 2 1.0 3000 100 0.75 *150

PZT2222AL PZT2907AL 40 75 1 100 300 150 10 0.3 150 15 - 300

USS4540L USS5540L 40 40 5 300/250 1000 500 2 0.36 5000 500 2 -

USS4840L USS5840L 40 40 8 300/250 1000 500 2 0.45 8000 800 2 -

PN2222AL PN2907AL 40/60 75/60 1.0/0.8 100 300 150 10 0.3/0.4 150 15 0.625 300/200

- 2SA1797L 50 50 2 120 400 500 2 0.35 1000 50 0.8 *200

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9/1 *100

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L  2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 0.625 *30

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

USS4250L USS5250L 50 50 2 300/250 1000 500 2 0.3 2000 200 2 -

USS4350L USS5350L 50 60 3 300/250 1000 500 2 0.4 3000 300 2 -

USS4450L USS5450L 50 60 4 300/250 1000 500 2 0.4 4000 400 2 -

USS4550L USS5550L 50 60 5 300/250 1000 500 2 0.4 5000 500 2 -

USS4650L USS5650L 50 60 6 300/250 1000 500 2 0.45 6000 600 2 -

USS4750L USS5750L 50 60 7 300/250 1000 500 2 0.45 7000 700 2 -

- UP1851L 60 100 5 100 300 2000 1 0.05 100 10 3 *120

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 1.5/*20 -

MPSA06L MPSA56L 80 80 0.5 100 - 10 1 0.25 100 10 1 100

- PZT4033L 80 80 1 100 300 100 5 0.15 150 15 2 100

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.5 *15
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 3 *125

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 3 *100

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 0.5/- *140

2SD669KL 2SB649L 120 180 1.5 60 320 150 5 1 600 50 2 *140

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 2 *80/*50

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 3 *110

2SD669AL 2SB649AL 160 180 1.5 60 320/200 150 5 1 600 50 2 *140

PZT5551L PZT5401L 160/150 180/160 0.6 80 400 10 5 0.2 50/10 5/1 2 100

- UP1855AL 170 180 4 100 300 1000 5 0.06 100 5 2 *110

PZTA43L PZTA93L 200 200 0.5 80 300/- 10 10 0.2/0.5 20 2 2 50

- UP1856L 200 220 2 100 300 10 5 0.05 100 10 1 *110

PZTA42L PZTA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 1 50

PZTA45L - 350 400 0.3 50 240 10 10 0.4 1 0.1 *2 50

PZTA44L PZTA94L 400 500 0.3 50 240 10 10 0.4 1 0.1 2 50

- KSA1625L 400 400 0.3 70 300 10 10 0.2 10 1 2 -

MJE13003L - 400 700 1.5 5 25 1000 2 0.5 500 100 2 4

PD would depend greatly on copper area in PCB layout

SOT-323 Package

5°

0.95

0.10

0.275

2.15

0.3 0.175

2.00

0.65

1.25

5°

0.95

0.10

0.275

2.15

0.3 0.175

2.00

0.65

1.25

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC4774L - 6 12 0.05 270 560 5 5 0.3 10 1 0.2 *800

2SC3838L - 11 20 0.05 56 400 5 10 0.5 10 5 0.2 3200

2SC3355L - 12 20 0.1 50 300 20 10 - - - 0.6 *7000

2SC3356L - 12 20 0.1 50 300 20 10 - - - 0.2 *7000

MMBT9018L - 15 30 0.05 28 198 1 5 0.5 10 1 0.15 700

9013L 9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.625 -

MMBT9013L MMBT9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.225 -

8050SL 8550SL 20 30 0.7 120 400 150 1 0.5 500 50 1 100

S8050L S8550L 20 30 0.7 120 400 150 1 0.5 500 50 1 100

2SD468L 2SB562L 20 25 1 85 240 500 2 0.5 800 80 0.9 *190/*350

M28SL - 20 40 1.25 300 1000 100 1 0.55 600 20 0.85 100

MMBTH10L - 25 30 0.05 60 - 4 10 0.5 4 0.4 0.225 650

MMBT5089L - 25 30 0.1 400 1200 0.1 5 0.5 10 1 0.35 50

2N5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.625 50
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

BC548L BC558L 30 30 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC848L BC858L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC849L BC859L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.35 50

MPSA113L - 30 30 0.5 30000 - 100 5 1.5 100 0.1 *0.625 125

MMBTA13L - 30 30 0.5 10000 - 100 5 1.5 100 0.1 0.35 125

MMBTA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 0.35 125

MMBT3904L MMBT3906L 40 60/40 0.2 100 300 10 1 0.2/0.25 10 1 0.35 300/250

MMBT2222AL MMBT2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 0.150/0.275 300/200

9014L 9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.45 150/100

BC547L BC557L 45 50 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC847L BC857L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC850L BC860L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT9014L MMBT9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.225 150/100

BCX70L - 45 45 0.2 380 630 2 5 0.35 10 0.25 0.35 125

2SC945L 2SA733L 50 60 0.15 90 600 1 6 0.3 100 10 0.25 100

2SC1815L 2SA1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.4 80

KSC945L - 50 60 0.15 40 700 1 6 0.3 100 10 0.25 100

2SC2712L 2SA1162L 50 60/50 0.15 70 700/400 2 6 0.25/0.3 100 10 0.15 80

2SC4617L 2SA1774L 50 60 0.15 120 560 1 6 0.4 50 5 0.15 *180

MMBT1815L MMBT1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.25 80

MPSA05L MPSA55L 60 60 0.5 100 - 10 1 0.25 100 10 0.625 100/50

BC846L BC856L 65 80 0.1 110 800 2 5 0.25/0.3 10 0.5 0.2/0.31 *300/*150

BC546L BC556L 65 80 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC846L BC856L 65 80 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MPSA06L MPSA56L 80 80 0.5 100 - 10 1 0.25 100 10 0.625 100/50

2SD1782L 2SB1198L 80 80 0.5 120 390 100 3 0.5 500 50 0.2 *180

MMBTA06L MMBTA56L 80 80 0.5 100 - 10 1 0.25 100 10 0.35 100

MMBT5551L MMBT5401L 160/150 180/160 0.6 80 400 10 5 0.2 50/10 5/1 0.35 100

MPSA43L MPSA93L 200 200 0.5 80 300/- 10 10 0.2/0.5 20 2 1/0.625 50

BF422L BF423L 250 250 0.05 50 - 25 20 0.6 30 5 0.625 60

2SC3468L - 300 300 0.1 40 320 10 10 0.6 20 2 1 *150

MMBTA42L MMBTA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 0.35 50
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TRANSISTORs

SOT-523 Package

0.5 

2°

1.6 

0.15

0.36

1.60.8

0.288 

0.2 

0.5 

1.0 

0.05

0.8
0.75

0.5 

2°

1.6 

0.15

0.36

1.60.8

0.288 

0.2 

0.5 

1.0 

0.05

0.8
0.75

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC4774L - 6 12 0.05 270 560 5 5 0.3 10 1 0.2 *800

2SC3838L - 11 20 0.05 56 400 5 10 0.5 10 5 0.2 3200

2SC3355L - 12 20 0.1 50 300 20 10 - - - 0.6 *7000

2SC3356L - 12 20 0.1 50 300 20 10 - - - 0.2 *7000

MMBT9018L - 15 30 0.05 28 198 1 5 0.5 10 1 0.15 700

9013L 9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.625 -

MMBT9013L MMBT9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.225 -

8050SL 8550SL 20 30 0.7 120 400 150 1 0.5 500 50 1 100

S8050L S8550L 20 30 0.7 120 400 150 1 0.5 500 50 1 100

MMBTH10L - 25 30 0.05 60 - 4 10 0.5 4 0.4 0.225 650

MMBT5089L - 25 30 0.1 400 1200 0.1 5 0.5 10 1 0.35 50

2N5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.625 50

BC548L BC558L 30 30 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC848L BC858L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC849L BC859L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.35 50

MMBT3904L MMBT3906L 40 60/40 0.2 100 300 10 1 0.2/0.25 10 1 0.35 300/250

MMBT2222AL MMBT2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 0.15/0.275 300/200

9014L 9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.45 150/100

BC547L BC557L 45 50 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC847L BC857L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC850L BC860L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT9014L MMBT9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.225 150/100

BCX70L - 45 45 0.2 380 630 2 5 0.35 10 0.25 0.35 125

2SC945L 2SA733L 50 60 0.15 90 600 1 6 0.3 100 10 0.25 100

2SC1815L 2SA1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.4 80

KSC945L - 50 60 0.15 40 700 1 6 0.3 100 10 0.25 100

2SC2712L 2SA1162L 50 60/50 0.15 70 700/400 2 6 0.25/0.3 100 10 0.15 80

2SC4617L 2SA1774L 50 60 0.15 120 560 1 6 0.4 50 5 0.15 *180

MMBT1815L MMBT1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.25 80

MPSA05L MPSA55L 60 60 0.5 100 - 10 1 0.25 100 10 0.625 100/50

BC846L BC856L 65 80 0.1 110 800 2 5 0.25/0.3 10 0.5 0.2/0.31 *300/*150

BC546L BC556L 65 80 0.1 110 800 2 5 0.25 10 0.5 0.5 *300
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TRANSISTORs

TO-92 Package

4.58

0.44

1.27

14.47

4.58

2.54

0.44

1.02

3.56

2°

2°

5°

4.58

0.44

1.27

14.47

4.58

2.54

0.44

1.02

3.56

2°

2°

5°

4.58

0.44

1.27

14.47

4.58

2.54

0.44

1.02

3.56

2°

2°

5°

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC4774L - 6 12 0.05 270 560 5 5 0.3 10 1 0.2 *800

- 2SA1300L 10 20 2 140 600 500 1 0.5 2000 50 0.75 *140

2SD879L - 10 30 3 140 400 3000 2 0.4 3000 60 1 *200

2SC5765L - 10 15 5 450 700 500 1.5 0.27 3000 60 0.55 -

2SC5889L - 10 15 5 450 1200 500 2 0.35 3000 60 0.55 *350

2SD2470L - 10 15 5 270 820 2000 2 0.50 3000 100 0.40 *170

2SC3838L - 11 20 0.05 56 400 5 10 0.5 10 5 0.2 3200

2SC3355L - 12 20 0.1 50 300 20 10 - - - 0.6 *7000

2SC3356L - 12 20 0.1 50 300 20 10 - - - 0.2 *7000

9018L - 15 30 0.05 28 198 1 5 0.5 10 1 0.4 700

MMBT9018L - 15 30 0.05 28 198 1 5 0.5 10 1 0.225 700

UN1066L - 15 20 6 250 - 5000 0.5 0.3 3000 60 3.5 100

9013L 9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.625 -

MMBT9013L MMBT9012L 20 40 0.5 64 300 50 1 0.6 500 50 0.225 -

8050SL 8550SL 20 30 0.7 120 400 150 1 0.5 500 50 1 100

S8050L S8550L 20 30 0.7 120 400 150 1 0.5 500 50 1 100

2SD468L 2SB562L 20 25 1 85 240 500 2 0.5 800 80 0.9 *190/*350

M28SL - 20 40 1.25 300 1000 100 1 0.55 600 20 0.85 100

- UP2518L 20 20 1.5 300 450 100 2 40 100 10 0.625 *180

UN1518L - 20 20 2.5 300 450 200 2 0.15 1000 10 0.625 100

2SD965L - 20 40 5 230 800 500 2 1.0 3000 100 0.75 *150

2SC3519L 2SB1386L 20 30 5 82 390 500 2 1 4000 100 0.5 *120

D965SSL - 20 40 5 230 800 500 2 1 3000 100 0.75 *150

MPSH10L - 25 30 0.05 60 - 4 10 0.5 4 0.4 0.35 650

MMBTH10L - 25 30 0.05 60 - 4 10 0.5 4 0.4 0.225 650

2N5089L - 25 30 0.1 400 1200 0.1 5 0.5 10 1 0.625 50

MMBT5089L - 25 30 0.1 400 1200 0.1 5 0.5 10 1 0.35 50

BC338L BC328L 25 30 0.8 100 630 100 1 0.7 500 50 0.625 *100

- BC808L 25 30 0.8 100 630 100 1 0.7 500 50 0.31 *100

2SD999L 2SB798L 25 30 1 90 400 100 1 0.4 1000 100 2 *110

HE8050L HE8550L 25 40 1.5 85 500 100 1 0.5 800 80 1 100
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

HE8051L HE8551L 25 40 1.5 85 500 100 1 0.5 800 80 1 100

X1049AL - 25 80 4 300 1200 1000 2 0.13 1000 10 1 180

2N5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.625 50

BC548L BC558L 30 30 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC848L BC858L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC849L BC859L 30 30 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT5088L - 30 35 0.1 300 900 0.1 5 0.5 10 1 0.35 50

MPSA113L - 30 30 0.5 30000 - 100 5 1.5 100 0.1 *0.625 125

MMBTA13L - 30 30 0.5 10000 - 100 5 1.5 100 0.1 0.35 125

MMBTA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 0.35 125

2SD882SL 2SB772SL 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 1/*10 *80

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

D882SSL B772SSL 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

2SD965AL - 30 40 5 230 800 500 2 1.0 3000 100 0.75 *150

D965ASSL - 30 40 5 230 800 500 2 1 3000 100 0.75 *150

MPSA13L - 30 30 0.5 10000 - 100 5 1.5 100 0.1 0.625 125

MPSA14L - 30 30 0.5 20000 - 100 5 1.5 100 0.1 *0.625 125

2SD1664L 2SB1132L 32 40 1 82 390 100 3 0.4/0.5 500 50 0.5 *150

2N3904L 2N3906L 40 60/40 0.2 100 300 10 1 0.3/0.4 50 5 0.625 300/250

MMBT3904L MMBT3906L 40 60/40 0.2 100 300 10 1 0.2/0.4 10/50 1/5 0.35 300/250

2N4401L 2N4403L 40 60/40 0.6 100 300 150 1/2 0.4 150 15 0.625 250/200

MMBT4401L MMBT4403L 40 60/40 0.6 100 300 150 1/2 0.4 150 15 0.35 250/200

PN2222AL PN2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 0.625 300/200

MMBT2222AL MMBT2907AL 40/60 75/60 0.6/0.8 100 300 150 10 0.3/0.4 150 15 0.625/0.350 300/200

9014L 9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.45 150/100

BC547L BC557L 45 50 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC847L BC857L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

BC850L BC860L 45 50 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MMBT9014L MMBT9015L 45 50 0.1 60 1000/600 1 5 0.3/0.7 100 5 0.225 150/100

BCX70L - 45 45 0.2 380 630 2 5 0.35 10 0.25 0.35 125

BC337L BC327L 45 50 0.8 100 630 100 1 0.7 500 50 0.625 *100

- BC807L 45 50 0.8 100 630 100 1 0.7 500 50 0.31 *100

BC817L - 45 50 1.5 160 400 100 1 0.7 500 50 0.35 -

2SC945L 2SA733L 50 60 0.15 90 600 1 6 0.3 100 10 0.25 100

2SC1815L 2SA1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.4 80

KSC945L - 50 60 0.15 40 700 1 6 0.3 100 10 0.25 100

2SC2712L 2SA1162L 50 60/50 0.15 70 700/400 2 6 0.25/0.3 100 10 0.15 80

2SC4617L 2SA1774L 50 60 0.15 120 560 1 6 0.4 50 5 0.15 *180

MMBT1815L MMBT1015L 50 60/50 0.15 120 700 2 6 0.25/0.3 100 10 0.25 80

2SD1616L 2SB1116L 50 60 1 135 600 100 2 0.3 1000 50 0.75 100/70

2SC1384L 2SA684L 50 60 1 85 340 500 10 0.4 500 50 1/0.5 *200

 2SD874AL 2SB766AL 50 60 1 85 340 500 10 0.4 500 50 1.0 *200
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

MMBT1616L MMBT1116L 50 60 1 135 600 100 2 0.3 1000 50 0.75 100

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9/1 *100

- 2SA1797L 50 50 2 120 400 500 2 0.35 1000 50 0.5 *200

2SC4672L - 50 60 2 120 400 500 2 0.35 1000 50 0.5 *210

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1624L 2SB1124L 50 60 3 100 560 100 2 0.5/0.7 2000 100 0.5/*15 *150

2SD1060L  2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 0.625 *30

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

USS4350L - 50 60 - 250 - 500 2 0.2 3000 1000 - -

- USS5350L 50 60 - 250 - 500 2 0.4 3000 1000 - -

USS4250L - 50 60 - 250 - 500 2 0.3 3000 1000 - -

MPSA05L MPSA55L 60 60 0.5 100 - 10 1 0.25 100 10 0.625 100/50

2SD1616AL 2SB1116AL 60 120/80 1 135 400 100 2 0.3 1000 50 0.75 100/70

MMBT1616AL MMBT1116AL 60 120 1 135 400 100 2 0.3 1000 50 0.75 100

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 1.5/*20 -

BC546L BC556L 65 80 0.1 110 800 2 5 0.25 10 0.5 0.5 *300

BC846L BC856L 65 80 0.1 110 800 2 5 0.25/0.3 10 0.5 0.31 *300/*150

MPSA06L MPSA56L 80 80 0.5 100 - 10 1 0.25 100 10 0.625 100/50

2SD1782L 2SB1198L 80 80 0.5 120 390 100 3 0.5 500 50 0.2 *180

MMBTA06L MMBTA56L 80 80 0.5 100 - 10 1 0.25 100 10 0.35 100

2SD1898L 2SB1260L 80 100/80 1 82 390 500/100 3 0.4 500 20/50 0.5 *100

2N6718L - 100 100 1 50 300 250 1 0.35 350 35 0.85 50

2SC3647L - 100 120 2 100 400 100 5 0.4 1000 100 0.5 *120

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.5 *15

2SC2881L 2SA1201L 120 120 0.8 80 240 100 5 1 500 50 0.5/*1 *120

2SD669KL 2SB649L 120 180 1.5 60 320 150 5 1 600 50 1 *140

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 *20 *140

2SD1857L  2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 1 *80/*50

- 2N5401L 150 160 0.6 80 400 1 5 0.2 10 1 0.5 400

2SC3648L - 160 180 0.7 100 400 100 5 0.4 250 25 0.5 *120

2SD669AL 2SB649AL 160 180 1.5 60 200 150 5 1 600 50 1 *140

2N5551L 2N5401L 160/150 180/160 0.6 80 400 10 5 0.2 50/10 5/1 0.625 100

MMBT5551L MMBT5401L 160/150 180/160 0.6 80 400 10 5 0.2 50/10 5/1 0.35 100

MPSA43L MPSA93L 200 200 0.5 80 300/- 10 10 0.2/0.5 20 2 1/0.625 50

BF422L BF423L 250 250 0.05 50 - 25 20 0.6 30 5 0.625 60

2SC3468L - 300 300 0.1 40 320 10 10 0.6 20 2 1 *150

MPSA42L MPSA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 1/0.625 50

MMBTA42L MMBTA92L 300 300 0.5 80 300/- 10 10 0.2/0.5 20 2 0.35 50

MPSA42ML MPSA92ML 300 300 0.8 80 300 10 10 0.2 30 1 0.625 -

- BF488L 350 350 0.1 50 - 25 20 0.5 20 2 0.83 70

MPSA45L - 350 400 0.3 50 240 10 10 0.5 10 1 0.625 50

MMBTA45L - 350 400 0.3 50 240 10 10 0.5 10 1 0.35 50

MJE13001L - 400 600 0.2 10 70 20 20 0.5 50 10 0.75 8
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- 2SA1740L 400 400 0.2 60 200 50 10 0.8 50 5 1.3 *70

2SC4548L - 400 400 0.2 60 200 50 10 0.6 50 5 1.3 *70

- KSA1625L 400 400 0.3 70 300 10 10 0.2 10 1 0.625 -

MPSA44L MPSA94L 400 500/400 0.3 50/70 240/300 10 10 0.5/0.2 10 1 0.625 50/-

MMBTA44L MMBTA94L 400 500/400 0.3 50/70 240/300 10 10 0.5 10/50 1/5 0.35 50/-

UBV45L - 400 700 0.75 10 30 200 5 1 300 75 0.95 *0.3

- MPSA194L 400 400 0.8 50 800 20 10 0.2 20 2 1 10

MJE13003L - 400 700 1.5 5 25 1000 2 0.5 500 100 1.1 4

- 2SA1627AL 600 600 1 30 120 100 5 1.5 300 60 1 *28

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 20 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 20 -

TO-92NL Package

4.90 3.80

8.00

13.50

1.270.45 1.40

0.40

4.90 3.80

8.00

13.50

1.270.45 1.40

0.40

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SD468L 2SB562L 20 25 1 85 240 500 2 0.5 800 80 0.9 *190/*350

HE8050L HE8550L 25 40 1.5 85 500 100 1 0.5 800 80 1 100

2SC2328AL 2SA928AL 30 30 2 100 320 500 2 2 1500 30 1 *120

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 0.5 *80

2SD965AL - 30 40 5 230 800 500 2 1.0 3000 100 0.75 *150

2SC1384L 2SA684L 50 60 1 85 340 500 10 0.4 500 50 1 *200

2SD874AL 2SB766AL 50 60 1 85 340 500 10 0.4 500 50 1.0 *200

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9 *100

- 2SA1797L 50 50 2 120 400 500 2 0.35 1000 50 1 *200

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 0.625 *30

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 1.5/*20 -

2SD667L 2SB647L 80 120 1 60 320 150 5 1 500 50 0.9 *140
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.5 *15

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 3 *125

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 3 *100

2SC2235L 2SA965L 120 120 0.8 80 240 100 5 1 500 50 0.9 *120

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 1 *80/*50

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 1 *140

2SD669AL 2SB649AL 160 180 1.5 60 320/200 150 5 1 600 50 1 *140

2SC2482L - 300 300 0.1 30 150 20 10 1 10 1 0.9 50

MJE13003L - 400 700 1.5 5 25 1000 2 0.5 500 100 1.1 4

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 20 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 20 -

TO-92SP Package

4.00

3.00

14.47
0.45

1.27

2.54

0.77

3.72

0.38 2.31

2.86
0.66

4.00

3.00

14.47
0.45

1.27

2.54

0.77

3.72

0.38 2.31

2.86
0.66

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC5889L - 10 15 5 450 1200 500 2 0.35 3000 60 0.55 *350

2SD2470L - 10 15 5 270 820 2000 2 0.50 3000 100 0.4 *170

2SC5765L - 10 15 5 450 700 500 1.5 0.27 3000 60 0.55 -

2SC3838L - 11 20 0.05 56 400 5 10 0.5 10 5 0.2 3200

2SC4617L 2SA1774L 50 60 0.15 120 560 1 6 0.4/0.5 50 5 0.15 *180/*140

2SC945L 2SA733L 50 60 0.15 90 600 1 6 0.3 100 10 0.25 100
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TRANSISTORs

TO-126 Package

14.20

3.80

12.85

0.90
1.45

0.75

4.57
2.28

7.80 2.70

11.00

1.250.55

3.20
14.20

3.80

12.85

0.90
1.45

0.75

4.57
2.28

7.80 2.70

11.00

1.250.55

3.20

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- MJD210L 25 40 5 45 180 2000 1 0.3 500 50 *12.5 65

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 5 *80

2SD882SL 2SB772SL 30 40 3 100 400 1000 2 0.5 2000 200 1/0.5 *80

2SD965AL - 30 40 5 230 800 500 2 1 3000 100 1 *150

BD135L BD136L 45 45 1.5 40 250 150 2 0.5 500 50 1.25 -

BC817L - 45 50 1.5 160 400 100 1 0.7 500 50 0.35 -

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9 *100

2SD896L 2SB776L 50 50 3 100 400 1000 2 0.5 2000 200 1 *80

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 30 *30

2SC2562L 2SA1012L 50 60 5 70 240 1000 1 0.4 3000 150 *25 *120/*60

2SD1803L 2SB1203L 50 60 5 70 400 500 2 0.4/0.55 3000 150 *20 *180/*130

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

2SD1804L 2SB1204L 50 60 8 70 400 500 2 0.4/0.5 4000 200 *20 *180/*130

USS4650L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5650L 50 60 - 350 - 500 2 0.3 3000 100 - -

- USS5750L 50 60 - 400 - 500 2 0.3 3000 100 - -

USS4450L - 50 60 - 300 - 500 2 0.2 3000 100 - -

USS4550L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5450L 50 60 - 300 - 500 2 0.4 3000 100 - -

- USS5550L 50 60 - 300 - 500 2 0.3 3000 100 - -

USS4350L - 50 60 - 250 - 500 2 0.2 3000 1000 - -

- USS5350L 50 60 - 250 - 500 2 0.4 3000 1000 - -

USS4250L - 50 60 - 250 - 500 2 0.3 3000 1000 - -

BD137L BD138L 60 60 1.5 40 250 150 2 0.5 500 50 8 -

2SD880L 2SB834L 60 60 3 60 300 500 5 1.0 3000 300 *30/25 3/*9

2SD2136L - 60 60 3 40 250 1000 4 1.2 3000 375 1.5 *220

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 1.5 -

MJE3055TL MJE2955TL 60 70 10 20 100 4000 4 1.1 4000 400 75/*20 2
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

BD139L BD140L 80 100/80 1.5 63/40 250 150 2 0.5 500 50 8/1.25 *190/-

2SC3669L 2SA1429L 80 80 2 70 240 500 2 0.5 1000 50 1 *100/*80

HJ44H11L - 80 80 8 60 - 2000 1 1 8000 400 20 50

TIP31CL TIP32CL 100 100 3 10 50 3000 4 1.2 3000 375 *15/*40 3

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.9 *15

2SD1816L 2SB1216L 100 120 4 70 400 500 5 0.4/0.5 2000 200 *20 *180/*130

TIP122L TIP127L 100 100 5 1000 - 0.5 3 2.0 3000 12 40 -

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 3 *125

TIP41CL TIP42CL 100 100 6 15 75 3000 4 1.5 6000 600 *65/*20 3

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 3 *100

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 *20 *140

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 5 *80/*50

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 10 *110

2SD1609L 2SB1109L 160 160 0.1 60 320 10 5 2 30 3 1.25 145

2SD669AL 2SB649AL 160 180 1.5 60 320/200 150 5 1 500 50 *20 *140

2SC4027L 2SA1522L 160 180 1.5 100 400 100 5 0.45 500 50 1 *120

4124L - 200 400 1.5 10 60 200 10 0.5 400 100 20 4

4126L - 200 400 3 10 60 500 10 0.5 500 100 40 4

4128L - 200 400 5 10 60 500 10 0.8 1000 200 40 4

2SC2688L - 300 300 0.2 40 250 10 10 1.5 20 5 *10 50

MJE13002L - 300 600 1.5 8 40 500 2 0.5 500 100 1.4 *10

2SC4548L - 400 400 0.2 60 200 50 10 0.6 50 5 1.3 *70

L13021L - 400 600 0.3 10 36 50 10 0.4 50 10 10 -

- KSA1625L 400 400 0.3 70 300 10 10 0.2 10 1 0.625 -

UBV45L - 400 700 0.75 10 30 200 5 1 300 75 0.95 *0.3

L13022L - 400 600 0.8 10 40 100 10 0.4 100 20 20 -

MJE13003L - 400 700 1.5 8 40 500 2 3 1500 500 40 4

L13024L - 400 600 2 10 40 300 5 0.3 100 10 35 15

T2096L - 400 800 2 120 180 200 5 0.8 1000 200 *15 *20

MJE13005L - 400 700 4 10 60 1000 5 0.5 1000 2000 *75 4

- 2SA1627L 600 600 1 30 120 100 5 0.5 300 60 1 10

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 20 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 20 -
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TRANSISTORs

TO-126C Package

8.00

4.14

11.00

15.30

1.40

1.27

0.76

2.28
4.56

2.00

3.20

0.525

3.202.80

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- MJD210L 25 40 5 45 180 2000 1 0.3 500 50 *12.5 65

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 1 *80

2SD882SL 2SB772SL 30 40 3 100 400 1000 2 0.5 2000 200 1/0.5 *80

2SD965AL - 30 40 5 230 800 500 2 1 3000 100 1 *150

BD135L BD136L 45 45 1.5 40 250 150 2 0.5 500 50 1.25 -

2SC2655L 2SA1020L 50 50 2 70 240 500 2 0.5 1000 50 0.9 *100

2SD896L 2SB776L 50 50 3 100 400 1000 2 0.5 2000 200 1 *80

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 *30 *30

2SC2562L 2SA1012L 50 60 5 70 240 1000 1 0.4 3000 150 *25 *120/*60

2SD1803L 2SB1203L 50 60 5 70 400 500 2 0.4/0.55 3000 150 *20 *180/*130

2SC5569L 2SA2016L 50 80/50 7 200 560 500 2 0.17/0.4 2000 40 *3.5 *330/*290

2SD1804L 2SB1204L 50 60 8 70 400 500 2 0.4/0.5 4000 200 *20 *180/*130

USS4650L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5650L 50 60 - 350 - 500 2 0.3 3000 100 - -

- USS5750L 50 60 - 400 - 500 2 0.3 3000 100 - -

USS4450L - 50 60 - 300 - 500 2 0.2 3000 100 - -

USS4550L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5450L 50 60 - 300 - 500 2 0.4 3000 100 - -

- USS5550L 50 60 - 300 - 500 2 0.3 3000 100 - -

USS4350L - 50 60 - 250 - 500 2 0.2 3000 1000 - -

- USS5350L 50 60 - 250 - 500 2 0.4 3000 1000 - -

USS4250L - 50 60 - 250 - 500 2 0.3 3000 1000 - -

BD137L BD138L 60 60 1.5 40 250 150 2 0.5 500 50 8 -

2SD880L 2SB834L 60 60 3 60 300 500 5 1.0 3000 300 *30/25 3/*9

2SD2136L - 60 60 3 40 250 1000 4 1.2 3000 375 1.5 *220

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 1.5 -

MJE3055TL MJE2955TL 60 70 10 20 100 4000 4 1.1 4000 400 75/*20 2

BD139L BD140L 80 100/80 1.5 63/40 250 150 2 0.5 500 50 8/1.25 *190/-

2SC3669L 2SA1429L 80 80 2 70 240 500 2 0.5 1000 50 1 *100/*80
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

HJ44H11L - 80 80 8 60 - 2000 1 1 8000 400 20 50

2N6718L - 100 100 1 50 300 250 1 0.35 350 35 1.6 50

TIP31CL TIP32CL 100 100 3 10 50 3000 4 1.2 3000 375 *15/*40 3

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.9 *15

2SD1816L 2SB1216L 100 120 4 70 400 500 5 0.4/0.5 2000 200 *20 *180/*130

TIP122L TIP127L 100 100 5 1000 - 0.5 3 2.0 3000 12 40 -

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 3 *125

TIP41CL TIP42CL 100 100 6 15 75 3000 4 1.5 6000 600 *65/*20 3

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 3 *100

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 *20 *140

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 5 *80/*50

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 10 *110

2SD1609L 2SB1109L 160 160 0.1 60 320 10 5 2 30 3 1.25 145

2SD669AL 2SB649AL 160 180 1.5 60 320/200 150 5 1 500 50 *20 *140

2SC4027L 2SA1522L 160 180 1.5 100 400 100 5 0.45 500 50 1 *120

4124L - 200 400 1.5 10 60 200 10 0.5 400 100 20 4

4126L - 200 400 3 10 60 500 10 0.5 500 100 40 4

4128L - 200 400 5 10 60 500 10 0.8 1000 200 40 4

MJE13002L - 300 600 1.5 8 40 500 2 0.5 500 100 1.4 *10

2SC4548L - 400 400 0.2 60 200 50 10 0.6 50 5 1.3 *70

L13021L - 400 600 0.3 10 36 50 10 0.4 50 10 10 -

UBV45L - 400 700 0.75 10 30 200 5 1 300 75 0.95 *0.3

L13022L - 400 600 0.8 10 40 100 10 0.4 100 20 20 -

MJE13003L - 400 700 1.5 8 40 500 2 3 1500 500 40 4

L13024L - 400 600 2 10 40 300 5 0.3 100 10 35 15

T2096L - 400 800 2 120 180 200 5 0.8 1000 200 1 *20

MJE13005L - 400 700 4 10 60 1000 5 0.5 1000 2000 *75 4

- 2SA1627L 600 600 1 30 120 100 5 0.5 300 60 1 10

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 20 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 20 -
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TRANSISTORs

TO-220 Package

2.57

4.45 

0.45 

2.79 

16.25 
15.17

13.48

10.16

1.44 0.85 
2.54

5.08 

1.27

3.83 

1.27 

6.54 

8.70

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- MJD210L 25 40 5 45 180 2000 1 0.3 500 50 *12.5 65

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 10 *80

- D45H2L 30 - 10 100 - 10000 1 1 10000 100 *50 *40

- TIP110AL 30 40 10 1000 60000 10000 2 2 10000 10 65 -

- D65H2L 30 - 15 100 - 10000 1 0.6 10000 100 50 *40

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 30 *30

2SC2562L 2SA1012L 50 60 5 70 240 1000 1 0.4 3000 150 *25 *120/*60

2SD1803L 2SB1203L 50 60 5 70 400 500 2 0.4/0.55 3000 150 *20 *180/*130

2SD1804L 2SB1204L 50 60 8 70 400 500 2 0.4/0.5 4000 200 *20 *180/*130

BD137L BD138L 60 60 1.5 40 250 150 2 0.5 500 50 8 -

2SD313L - 60 60 3 40 320 1000 2 1 2000 200 30 -

2SD880L 2SB834L 60 60 3 60 300 500 5 1.0 3000 300 30 *3/*9

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 25 1

MJE3055TL MJE2955TL 60 70 10 20 100 4000 4 1.1 4000 400 75 2

BD139L BD140L 80 100/80 1.5 63/40 250 150 2 0.5 500 50 12.5 *190/-

2SD1816L 2SB1216L 80 120 4 70 400 500 5 0.4/0.5 2000 200 *20 *180/*130

HJ44H11L - 80 80 8 60 - 2000 1 1 8000 400 20 50

TIP112L TIP117L 100 100 2 1000 - 1000 4 2.5 2000 8 *60 -

TIP31CL TIP32CL 100 100 3 10 50 3000 4 1.2 3000 375 *40 3

TIP122L TIP127L 100 100 5 1000 - 500 3 2.0 3000 12 65 -

TIP41CL TIP42CL 100 100 6 15 75 3000 4 1.5 6000 600 *65 3

TIP102L TIP107L 100 100 8 1000 20000 3000 4 2 3000 6 80 -

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 20 *125

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 20 *100

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 20 *80/*50

2SC3834L - 120 200 7 70 220 3000 4 0.5 3000 300 50 *30

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 40 *110

BU407L - 150 330 7 35 200 2000 5 1.0 5000 500 60 10

- UP1855AL 170 180 4 100 300 1000 5 0.06 100 5 40 *110
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- UP1856L 200 220 2 100 300 10 5 0.05 100 10 20 *110

4124L - 200 400 1.5 10 60 200 10 0.5 400 100 20 4

4126L - 200 400 3 10 60 500 10 0.5 500 100 40 4

4128L - 200 400 5 10 60 500 10 0.8 1000 200 40 4

BU406L - 200 400 7 70 240 500 10 1.0 5000 500 *60 10

MJE13003L - 400 700 1.5 8 40 500 2 3 1500 500 35 4

L13024L - 400 600 2 10 40 300 5 0.3 100 10 35 15

T2096L - 400 800 2 120 180 200 5 0.8 1000 200 *15 *20

MJE13005L - 400 700 4 10 60 1000 5 0.5 1000 200 *75 4

2SC5305L - 400 800 5 22 - 80 1 0.4 800 80 75 -

2SC4242L - 400 450 7 10 - 4000 5 0.8 4000 800 40 -

MJE13007L - 400 700 8 8 40 2000 5 1.0 2000 400 *80 4

MJE13009L - 400 700 12 - 40 5000 5 1 5000 1000 *100 4

BU941L - 400 500 15 300 - 5000 10 1.6 8000 100 150 -

TUL1102L - 450 *1100 4 35 70 250 5 1.5 2000 400 70 -

2SC5027EL - 700 750 3 10 40 200 5 2 1500 300 50 *15

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 25 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 25 -

2SC5027L - 800 850 3 10 40 200 5 2 1500 300 50 *15

N5027L - 800 850 3 10 40 200 5 1.1 1000 300 50 *15

TO-251/TO-252 Package

0.50

2.28

1.20

5.34

6.60

0.
90

0.
60

2.28
4.57

5.46

1.45

7.62

0.50

2.28

1.45

1.20

6.6

5.34

0.7
2.28

9.9

0.83

4.57
0.5

0.5

0.95

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- UP1868L 12 15 6 300 1000 500 1 0.1 500 5 3 *80

UN1066L - 15 20 6 250 - 5000 0.5 0.18 1500 30 3.5 100

- 2SB1412L 20 30 5 82 390 500 2 1 4000 100 1 *120

2SD965L - 20 40 5 230 800 500 2 1 3000 100 1 *150

X1049AL - 25 80 4 300 1200 1000 2 0.13 1000 10 1 180
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- MJD210L 25 40 5 45 180 2000 1 0.3 500 50 *12.5 65

2SC2328AL 2SA928AL 30 30 2 100 320 500 2 2 1500 30 1 *120

2SD882L 2SB772L 30 40 3 100 400 1000 2 0.5 2000 200 10 *80

- SB2202L 30 40 3 100 400 1000 2 0.5 2000 200 10 *80

- 2SB1188L 30 40 3 100 400 1000 2 0.5 2000 200 10 *80

2SD882SSL 2SB772SSL 30 40 3 100 400 1000 2 0.5 2000 200 10 *80

2SD965AL - 30 40 5 230 800 500 2 1 3000 100 1 *150

2SD1664L 2SB1132L 32 40 1 82 390 100 3 0.4/0.5 500 50 2/1 *150

- 2SA1797L 50 50 2 120 400 500 2 0.35 1000 50 1.9 *200

- 2SB776L 50 50 3 100 400 1000 2 0.5 2000 200 25 *80

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 *15 *150

2SC2562L 2SA1012L 50 60 5 70 240 1000 1 0.4 3000 150 *25 *120/*60

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 1 , 2 *30

2SD1803L 2SB1203L 50 60 5 70 400 500 2 0.4/0.55 3000 150 *20 *180/*130

2SD1804L 2SB1204L 50 60 8 70 400 500 2 0.4/0.5 4000 200 *20 *180/*130

USS4650L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5650L 50 60 - 350 - 500 2 0.3 3000 100 - -

- USS5750L 50 60 - 400 - 500 2 0.3 3000 100 - -

USS4450L - 50 60 - 300 - 500 2 0.2 3000 100 - -

USS4550L - 50 60 - 300 - 500 2 0.2 3000 100 - -

- USS5450L 50 60 - 300 - 500 2 0.4 3000 100 - -

- USS5550L 50 60 - 300 - 500 2 0.3 3000 100 - -

USS4350L - 50 60 - 250 - 500 2 0.2 3000 1000 - -

- USS5350L 50 60 - 250 - 500 2 0.4 3000 1000 - -

USS4250L - 50 60 - 250 - 500 2 0.3 3000 1000 - -

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 2 -

- UP1851L 60 100 5 100 300 2000 1 0.05 100 10 3 *120

MJE3055TL MJE2955TL 60 70 10 20 100 4000 4 1.1 4000 400 75/*20 2

- 2SB1260L 80 80 1 82 390 100 3 0.4 500 50 1.9 *100

- PZT4033L 80 80 1 100 300 100 5 0.15 150 15 2 100

BD139L BD140L 80 100/80 1.5 63/40 250 150 2 0.5 500 50 8 *190/-

2SC3669L 2SA1429L 80 80 2 70 240 500 2 0.5 1000 50 1 *100/*80

HJ44H11L - 80 80 8 60 - 2000 1 1 8000 400 20 50

TIP31CL TIP32CL 100 100 3 10 50 3000 4 1.2 3000 375 *15/*40 3

- 2SB857L 100 130 4 60 320 1000 4 1 2000 200 1.9 *15

2SD1816L 2SB1216L 100 120 4 70 400 500 5 0.4/0.5 2000 200 *20 *180/*130

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 20 *125

TIP41CL TIP42CL 100 100 6 15 75 3000 4 1.5 6000 600 *65/*20 3

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 20 *100

2SD669L 2SB649L 120 180 1.5 60 320 150 5 1 600 50 *20 *140

2SD669KL 2SB649L 120 180 1.5 60 320 150 5 1 600 50 *20 *140

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 20 *80/*50

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 40 *110
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SC4027L 2SA1522L 160 180 1.5 100 400 100 5 0.45 500 50 *15 *120

2SD669AL 2SB649AL 160 180 1.5 60 320/200 150 5 1 600 50 *20 *140

- UP1855AL 170 180 4 100 300 1000 5 0.06 100 5 40 *110

- UP1856L 200 220 2 100 300 10 5 0.05 100 10 20 *110

- 2SA1700L 400 400 0.2 60 200 50 10 0.8 50 5 *10 *70

L13021L - 400 600 0.3 10 36 50 10 0.4 50 10 10 -

UBV45L - 400 700 0.75 10 30 200 5 1 300 75 *35 *0.3

L13022L - 400 600 0.8 10 40 100 10 0.4 100 20 20 -

MJE13003L - 400 700 1.5 8 40 500 2 3 1500 500 40 4

L13024L - 400 600 2 10 40 300 5 0.3 100 10 35 15

T2096L - 400 800 2 120 180 200 5 0.8 1000 200 *15 *20

- 2SA1627AL 600 600 1 30 120 100 5 1.5 300 60 1 *28

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 20 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 20 -

TO-263 Package

4.45

0.12515.24

1.27

0.55

10.10

9.02

2.54
0.75

1.27
1.49

1.4

2.54

5.08

4.45

0.12515.24

1.27

0.55

10.10

9.02

2.54
0.75

1.27
1.49

1.4

2.54

5.08

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

- MJD210L 25 40 5 45 180 2000 1 0.3 500 50 *12.5 65

- D45H2L 30 - 10 100 - 10000 1 1 10000 100 *50 *40

- TIP110AL 30 40 10 1000 60000 10000 2 2 10000 10 65 -

- D65H2L 30 - 15 100 - 10000 1 0.6 10000 100 50 *40

2SD1802L 2SB1202L 50 60 3 100 560 100 2 0.5/0.7 2000 100 1/*15 35

2SD1060L 2SB824L 50 60 5 70 360 1000 2 0.4 3000 300 *30 *30

2SC2562L 2SA1012L 50 60 5 70 240 1000 1 0.4 3000 150 *25 *120/*60

2SD1803L 2SB1203L 50 60 5 70 400 500 2 0.4/0.55 3000 150 *20 *180/*130

2SD1804L 2SB1204L 50 60 8 70 400 500 2 0.4/0.5 4000 200 *20 *180/*130

BD137L BD138L 60 60 1.5 40 250 150 2 0.5 500 50 8 -

2SD313L - 60 60 3 40 320 1000 2 1 2000 200 30 -

2SD880L 2SB834L 60 60 3 60 300 500 5 1.0 3000 300 30 *3/*9
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TRANSISTORs

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2SD1691L 2SB1151L 60 60 5 160 400 2000 1 0.3 2000 200 25 1

MJE3055TL MJE2955TL 60 70 10 20 100 4000 4 1.1 4000 400 75 2

BD139L BD140L 80 100/80 1.5 63/40 250 150 2 0.5 500 50 12.5 *190/-

- 2SB857L 80 130 4 60 320 1000 4 1 2000 200 40 *15

2SD1816L 2SB1216L 80 120 4 70 400 500 5 0.4/0.5 2000 200 *20 *180/*130

HJ44H11L - 80 80 8 60 - 2000 1 1 8000 400 20 50

TIP112L TIP117L 100 100 2 1000 - 1000 4 2.5 2000 8 *50 -

TIP31CL TIP32CL 100 100 3 10 50 3000 4 1.2 3000 375 *40 3

TIP122L TIP127L 100 100 5 1000 - 500 3 2.0 3000 12 65 -

TIP41CL TIP42CL 100 100 6 15 75 3000 4 1.5 6000 600 *65 3

TIP102L TIP107L 100 100 8 1000 20000 3000 4 2 3000 6 80 -

- UP1853L 100 140 5 100 300 1000 1 0.05 100 10 20 *125

UP1753L - 100 200 6 100 300 2000 2 0.15 2000 100 20 *100

2SD1857L 2SB1236L 120 120 2 82 390 100 5 0.4 1000 100 20 *80/*50

2SC3834L - 120 200 7 70 220 3000 4 0.5 3000 300 50 *30

- UP1855L 140 180 4 100 300 1000 5 0.06 100 5 40 *110

BU407L - 150 330 7 35 200 2000 5 1.0 5000 500 60 10

- UP1855AL 170 180 4 100 300 1000 5 0.06 100 5 40 *110

- UP1856L 200 220 2 100 300 10 5 0.05 100 10 20 *110

4124L - 200 400 1.5 10 60 200 10 0.5 400 100 20 4

4126L - 200 400 3 10 60 500 10 0.5 500 100 40 4

4128L - 200 400 5 10 60 500 10 0.8 1000 200 40 4

BU406L - 200 400 7 70 240 500 10 1.0 5000 500 *60 10

MJE13003L - 400 700 1.5 8 40 500 2 3 1500 500 35 4

L13024L - 400 600 2 10 40 300 5 0.3 100 10 35 15

T2096L - 400 800 2 120 180 200 5 0.8 1000 200 *15 *20

MJE13005L - 400 700 4 10 60 1000 5 0.5 1000 200 *75 4

2SC5305L - 400 800 5 22 - 80 1 0.4 800 80 75 -

2SC4242L - 400 450 7 10 - 4000 5 0.8 4000 800 40 -

MJE13007L - 400 700 8 8 40 2000 5 1.0 2000 400 *80 4

MJE13009L - 400 700 12 - 40 5000 5 1 5000 1000 *100 4

BU941L - 400 500 15 300 - 5000 10 1.6 8000 100 150 -

TUL1102L - 450 *1100 4 35 70 250 5 1.5 2000 400 70 -

2SC5027EL - 700 750 3 10 40 200 5 2 1500 300 50 *15

2SC5353BL - 750 900 3 10 - 1 5 1 1200 240 25 -

2SC5353L - 800 900 3 10 - 1 5 1 1200 240 25 -

2SC5027L - 800 850 3 10 40 200 5 2 1500 300 50 *15

N5027L - 800 850 3 10 40 200 5 1.1 1000 300 50 *15
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TRANSISTORs

TO-3 Package

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

2N3055L 2N2955L 60 100 15 20 70 4000 4 1.1 4000 400 115 2.5

2N3772L - 60 100 30 15 60 10000 4 1.4 10000 1500 150 0.2

2N3773L 2N6099L 140 160 16 15 60 8000 4 1.4 8000 800 150 -

BU208AL - 700 1500 8 8 - 1000 5 1 4500 2000 150 3

TO-3PML  Package

16.00

2.00

1.00

5.45 5.45

20.40

21.00

22.00

8.003.40 5.00

5.60

3.10

2.00 2.00

3.50

0.60

4.00

2.80

16.00

2.00

1.00

5.45 5.45

20.40

21.00

22.00

8.003.40 5.00

5.60

3.10

2.00 2.00

3.50

0.60

4.00

2.80

Part No. Maximum Ratings Electrical Characteristics

NPN PNP BVCEO     
(V)

BVCBO     
(V)

IC            
(A)

hFE                                     
MIN       MAX

MAX VCE                   
(Sat)                      
(V)

MAX PD

*Tc=25℃
(W)

Ft (MIN)               
*TYPICAL         

(MHz)
IC              

(mA)
VCE         
(V)

IC        
(mA)

IB                    
(mA)

TIP35CL TIP36CL 100 100 25 25 50 1500 4 1.8 15000 1500 125 3

2SD718L 2SB688L 120 120 10 55 160 1000 5 2 6000 600 80 12

2SC3835L - 120 200 14 70 220 3000 4 0.5 3000 300 70 30

BU406L - 200 400 7 70 240 500 10 1 5000 500 60 10

2SC5200L 2SA1943L 230 230 15 55 160 1000 5 3 8000 800 150 *30

BU931ZL - 350 - 10 300 - 5000 10 1.6 7000 70 125 -

2SC2625L - 400 450 10 10 - 4000 5 1.2 4000 800 80 -

MJE13011L - 400 450 10 10 - 4000 5 1.2 4000 800 80 -

MJE13009L - 400 700 12 - 40 5000 5 1 5000 1000 *100 4

2SC3320L - 400 500 15 10 - 6000 5 1 600 1200 80 -

BU941L - 400 500 15 300 - 5000 10 2.2 800 100 155 -

BU931L - 400 500 15 300 - 5000 10 1.6 7000 70 175 -

BU508AFIL - 700 1500 8 6 30 100 5 1 4500 2000 60 -
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TRANSISTORs

Darlington Transistors
Part No. Maximum Ratings PACKAGE

NPN PNP
BVCEO    
(V)

IC       
(A)

SOT-23 SOT-89 SOT-223 TO-92 TO-92NL TO-126/C TO-220 TO-251/252 TO-263 TO-3P

MMBTA13L - 30 0.5 * * * * * * * * * *

MMBTA14L - 30 0.5 * * * * * * * * * *

MPSA13L - 30 0.5 * * * * * * * * * *

MPSA14L - 30 0.5 * * * * * * * * * *

MPSA113L - 30 0.5 * * * * * * * * * *

PZTA14L - 30 0.5 * * * * * * *

- TIP110AL 30 10 * * *

TIP112L TIP117L 100 2 * * * *

TIP122L TIP127L 100 5 * * * *

TIP102L TIP107L 100 8 * * *

BU931ZL - 350 10 *

BU931L - 400 15 *

BU941L - 400 15 * * *

Dual Chip Transistors
 Complex Bipolar Transistors

SOT-26 Package

Part  No. Configuration
Equivalent      

Circuit    
Diagram

Maximum Ratings Electrical Characteristics (TA=25℃)

Type 
Part 

BVCBO   
*BVCES  
#BVCEV   

(V)

BVCEO  
*BVCES     
(V)

Ic               
(mA)

PD 
*Tc=25℃   

(W)

hFE                                        
*TYP                                       

MIN    MAX
IC            

(mA)
VCE         
(V)

IC        
(mA)

IMT17L PNP*2 -60 -50 -500 -0.3 120 390 -100 -3 500 2SA1036KL*2

IMX17L NPN*2 60 50 500 0.3 120 390 100 3 500 2SD1484KL*2

IMT2AL PNP*2 -60 -50 150 0.3 120 560 -1 -6 150 2SA1037AKL*2

IMZ2AL PNP+NPN

-60 -50 -150 -0.3 120 560 -1 -6 -150 2SA1037AKL

60 50 150 0.3 120 560 1 6 150 2SC2412KL

IMX2L NPN*2 60 50 150 0.3 120 560 1 6 150 2SC2412KL*2
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TRANSISTORs

Part  No. Configuration
Equivalent      

Circuit    
Diagram

Maximum Ratings Electrical Characteristics (TA=25℃)

Type 
Part 

BVCBO   
*BVCES  
#BVCEV   

(V)

BVCEO  
*BVCES     
(V)

Ic               
(mA)

PD 
*Tc=25℃   

(W)

hFE                                        
*TYP                                       

MIN    MAX
IC            

(mA)
VCE         
(V)

IC        
(mA)

IMZ88L PNP+NPN

-30 -20 -700 0.3 120 400 -150 -1 -700 8050SL

30 20 700 0.3 120 400 150 1 700 8550SL

SOT-363

Part  No. Configuration
Equivalent      

Circuit    
Diagram

Maximum Ratings Electrical Characteristics (TA=25℃)

Type 
Part 

BVCBO   
*BVCES  
#BVCEV   

(V)

BVCEO  
*BVCES     
(V)

Ic               
(mA)

PD 
*Tc=25℃   

(W)

hFE                                        
*TYP                                       

MIN    MAX
IC            

(mA)
VCE         
(V)

IC        
(mA)

IMZ2AL PNP+NPN

-60 -50 -150 -300 120 560 -1 -6 -150 2SA1037AKL

60 50 150 300 120 560 1 6 150 2SC2412KL

PUMT1L PNP+PNP -50 -40 -100 300 120 - -1 -6 100 -

PUMX1L NPN+NPN 50 40 100 300 120 - 1 6 100 -
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TRANSISTORs

 Complex Digital Transistors

Equivalent      
Circuit    
Diagram

Package

Equivalent      
Circuit    
Diagram

Package

Configuration Application Equivalent  Part No.

SOT-353 SOT-25 SOT-363 SOT-26

Part No Part No

UA1J UA1G UA1K UA1H

PNP*2

Potential divider type
DTA124EL*2

UA2J UA2G UA2K UA2H DTA144EL*2

UA5J UA5G UA5K UA5H

Leak absorption type

DTA123JL*2

UA7J UA7G UA7K UA7H DTA143XL*2

UA8J UA8G UA8K UA8H DTA114YL*2

UA9J UA9G UA9K UA9H Potential divider type DTA114EL*2

UA10J UA10G UA10K UA10H
Leak absorption type

DTA113ZL*2

UA11J UA11G UA11K UA11H DTA143ZL*2

UA3J UA3G UA3K UA3H

Input resistor type

DTA143TL*2

UA4J UA4G UA4K UA4H DTA114TL*2

UA6J - UA6K - DTA144TL*2

UB1J UB1G UB1K UB1H
Potential divider type

DTA124EL*2

UB2J UB2G UB2K UB2H DTA144EL*2

UB9J UB9G UB9K UB9H
Leak absorption type

DTA114YL*2

UB10J UB10G UB10K UB10H DTA123JL*2

UB11J UB11G UB11K UB11H Potential divider type DTA114EL*2

- UB5G - UB5H
Potential divider type

DTA124EL*2

UB6J - UB6K - DTA144EL*2

UB3J UB3G UB3K UB3H

Input resistor type

DTA143TL*2

UB4J UB4G UB4K UB4H DTA114TL*2

- UB7G - UB7H DTA143TL*2

UB8J - UB8K - DTA114TL*2
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TRANSISTORs

Equivalent      
Circuit    
Diagram

Package

Equivalent      
Circuit    
Diagram

Package

Configuration Application Equivalent  Part No.

SOT-353 SOT-25 SOT-363 SOT-26

Part No Part No

UG1J UG1G UG1K UG1H

NPN*2

Potential divider type
DTC124EL*2

UG2J UG2G UG2K UG2H DTC144EL*2

UG5J UG5G UG5K UG5H
Leak absorption type

DTC114YL*2

UG8J UG8G UG8K UG8H DTC143ZL*2

UG9J UG9G UG9K UG9H Potential divider type DTC114EL*2

UG11J UG11G UG11K UG11H Leak absorption type DTC123JL*2

UG3J UG3G UG3K UG3H

Input resistor type

DTC143TL*2

UG4J UG4G UG4K UG4H DTC114TL*2

UG6J UG6G UG6K UG6H DTC144TL*2

UH1J UH1G UH1K UH1H
Potential divider type

DTC124EL*2

UH2J UH2G UH2K UH2H DTC144EL*2

UH9J UH9G UH9K UH9H
Leak absorption type

DTC114YL*2

UH10J UH10G UH10K UH10H DTC123JL*2

UH11J UH11G UH11K UH11H

Potential divider type

DTC114EL*2

UH5J UH5G UH5K UH5H DTC124EL*2

UH6J UH6G UH6K UH6H DTC144EL*2

UH3J UH3G UH3K UH3H

Input resistor type

DTC143TL*2

UH4J UH4G UH4K UH4H DTC114TL*2

- UH15G - UH15H DTC144TL*2

UH7J - UH7K - DTC143TL*2

UH8J UH8G UH8K UH8H DTC114TL*2

UH14J UH14G UH14K UH14H DTC144TL*2

UD2J UD2G UD2K UD2H

PNP+NPN

Potential divider type
DTA124EL+DTC124EL

UD3J UD3G UD3K UD3H DTA114EL+DTC114EL

UD5J - UD5K -
Leak absorption type

DTA143XL+DTC144EL

UD9J UD9G UD9K UD9H DTA114YL+DTC114YL

UD12J - UD12K - Potential divider type DTA144EL+DTC144EL

- UD1G - UD1H

Input resistor type

DTA124TL+DTC124TL

UD6J UD6G UD6K UD6H DTA143TL+DTC143TL

- UD8G - UD8H DTA144TL+DTC144TL

- UD10G - UD10H

Power management

DTC114TL

- UD16G - UD16H DTB123EL+DTC115TL

UD22J - UD22K - DTA143ZL+DTC143ZL
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TRANSISTORs

Built-In Bias Resistor Transistors
SOT-23/SOT-323/SOT-523/TO-92/TO-92SP/TO-92NL Package

PNP NPN Maximum Ratings Electrical Characteristics (TA=25℃)

VCC         
* VCEO    
(V)

IO          
*IC           

(mA)
IC  (MAX)       
(mA)

PD 
*Tc=25℃   

(W)

GI                       
(hFE)              
*TYP                 

MIN      MAX
IO             

(mA)
VO         
(V)

RESISTOR fTMIN               
*TYPICAL         

(MHz)
R1TYP               
(KΩ)

R2TYP             
(KΩ)

DTA115EL□ DTC115EL□ 50 20 100 0.2 82 - 5 5 100 100 *250

DTA124EL□ DTC124EL□ 50 30 100 0.2 56 - 5 5 22 22 *250

DTA144EL□ DTC144EL□ 50 30 100 0.15/0.2 68 - 5 5 47 47 *250

DTA114EL□ DTC114EL□ 50 100 100 0.2 30 - 5 5 10 10 *250

DTA123EL□ DTC123EL□ 50 100 100 0.2 20 - 20 5 2.2 2.2 *250

DTA143EL□ DTC143EL□ 50 100 100 0.3 20 - 10 5 4.7 4.7 *250

DTB114EL□ DTD114EL□ 50 *500 500 0.2 56 - 50 5 10 10 *200

DTB123EL□ DTD123EL□ 50 500 500 0.2 39 - 50 5 2.2 2.2 *200

DTB143EL□ DTD143EL□ 50 500 500 0.2 47 - 50 5 4.7 4.7 *200

DTA144WL□ DTC144WL□ 50 30 100 0.15 56 - 5 5 47 22 *250

DTA124XL□ DTC124XL□ 50 50 100 0.15 68 - 5 5 22 47 *250

DTA114YL□ DTC114YL□ 50 70 100 0.15 68 - 5 5 10 47 *250

DTA114WL□ DTC114WL□ 50 100 100 0.15 24 - 10 5 10 4.7 *250

DTA123YL□ DTC123YL□ 50 100 100 0.2 33 - 10 5 2.2 10 *250

DTA123JL□ DTC123JL□ 50 100 100 0.15 80 - 10 5 2.2 47 *250

DTA143XL□ DTC143XL□ 50 100 100 0.3 30 - 10 5 4.7 10 *250

DTA143ZL□ DTC143ZL□ 50 100 100 0.3 80 - 10 5 4.7 47 *250

DTA144VL□ DTC144VL□ 50 100 100 0.15 33 - 5 5 47 10 *250

DTB113ZL□ DTD113ZL□ 50 500 - 0.2 56 - 50 5 1 10 *200

DTB123YL□ DTD123YL□ 50 500 - 0.2 56 - 50 5 2.2 10 *200

- DTC123TKAL□ 50 100 - - 100 600 50 5 2.2 None *250

DTA125TL□ DTC125TL□ 50 100 - - 100 600 1 5 200 None *250

- DTC113TL□ 50 - 100 0.2 100 - 1 5 1 None *200

DTA114TL□ DTC114TL□ 50 - 100 - 100 600 1 5 10 None *250

DTA115TL□ DTC115TL□ 50 - 100 0.2 100 600 1 5 100 None *250

DTA124TL□ DTC124TL□ 50 - 100 0.2 100 600 1 5 22 None *250

*DTA143TL□ DTC143TL□ 50 - 100 0.15/0.2 100 600 1 5 4.7 None *250

*DTA144TL□ DTC144TL□ 50 - 100 0.2 100 600 1 5 47 None *250

DTB114TL□ - 40 500 - - 100 600 50 5 2.2 None *200

DTB123TL□ DTD123TL□ 40 500 - - 100 600 50 5 4.7 None *200

DTB143TL□ DTD143TL□ 40 500 - - 100 600 50 5 10 None *200

DTA114GL□ DTC114GL□ 50 100 - - 30 - 5 5 None 10 *200

DTA115GL□ DTC115GL□ 50 100 - - 68 - 5 5 None 100 *200

DTA124GL□ DTC124GL□ 50 100 - - 68 - 5 5 None 22 *200

DTA144GL□ DTC144GL□ 50 100 - - 68 - 5 5 None 47 *200

DTB114GL□ DTD114GL□ - 500 - - 56 - 5 5 None 10 *200

PNP（-）符號省略
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TRANSISTORs

Digital Transistors Designation  System

Resistance Ratio R1/R2

E R1/R2=1/1 T R1 ONLY

Y R1/R2=1/5 C R2 ONLY

Z R1/R2=1/10 X R1/R2=1/2

J R1/R2=1/20

D T K
EX PB FREE

Digital Transistor Exponent Of R1 Resistor Value

Polarity 

A PNP
B PNP Basic R1 Resistor Value

C NPN
D NPN

Exponent Specification

A

General use

E L

Package Specification
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MOSFETs

JFET
SOT-23 Package

Part No.

Maximum Ratings Electrical Characteristics (TA=25℃)

VGDO   
*VGDX   
(V)

IG         
(mA)

ID         
(mA)

PD      
(mW)

YFS                                        
*TYP                                       

MIN         MAX                                 
(mS)         (mS)

IDSS                                        
*TYP                                       

MIN       MAX                           
(uA)         (uA)  

VDS         
(V)

VGS         
(V)

VGS(off)                                      
*TYP                                      

(V)           (V)
VDS         
(V)

ID                 
(uA)

K1109L 20 10 10 80 0.35 *1.6 40 600 5 0 0.1 1.0 5 1

2SK303L 30 10 20 200 2.5 *6.0 6000 12000 10 0 *1.0 *4.0 10 1

2SK2751L 40 2 10 200 2.5 - 1400 4700 10 0 - - - -

SOT-113 Package

Part No.

Maximum Ratings Electrical Characteristics (TA=25℃)

VGDO   
*VGDX   
(V)

IG         
(mA)

ID         
(mA)

PD      
(mW)

YFS                                        
*TYP                                       

MIN         MAX                                 
(mS)         (mS)

IDSS                                        
*TYP                                       

MIN       MAX                           
(uA)         (uA)  

VDS         
(V)

VGS         
(V)

VGS(off)                                      
*TYP                                      

(V)           (V)
VDS         
(V)

ID                 
(uA)

TF202L 20 10 1 100 0.50 *1.2 140 500 5 0 0.2 1.2 5 1

K1109L 20 10 10 80 0.35 *1.6 40 600 5 0 0.1 1.0 5 1

SOT-323 Package

Part No.

Maximum Ratings Electrical Characteristics (TA=25℃)

VGDO   
*VGDX   
(V)

IG         
(mA)

ID         
(mA)

PD      
(mW)

YFS                                        
*TYP                                       

MIN         MAX                                 
(mS)         (mS)

IDSS                                        
*TYP                                       

MIN       MAX                           
(uA)         (uA)  

VDS         
(V)

VGS         
(V)

VGS(off)                                      
*TYP                                      

(V)           (V)
VDS         
(V)

ID                 
(uA)

2SK2751L 40 2 10.0 200 2.5 - 1400 4700 10 0 - - - -

SOT-523 Package

Part No.

Maximum Ratings Electrical Characteristics (TA=25℃)

VGDO   
*VGDX   
(V)

IG         
(mA)

ID         
(mA)

PD      
(mW)

YFS                                        
*TYP                                       

MIN         MAX                                 
(mS)         (mS)

IDSS                                        
*TYP                                       

MIN       MAX                           
(uA)         (uA)  

VDS         
(V)

VGS         
(V)

VGS(off)                                      
*TYP                                      

(V)           (V)
VDS         
(V)

ID                 
(uA)

TF202L 20 10 1.0 100 0.50 *1.2 140 500 5 0 0.2 1.2 5 1

TO-92SP Package

Part No.

Maximum Ratings Electrical Characteristics (TA=25℃)

VGDO   
*VGDX   
(V)

IG         
(mA)

ID         
(mA)

PD      
(mW)

YFS                                        
*TYP                                       

MIN         MAX                                 
(mS)         (mS)

IDSS                                        
*TYP                                       

MIN       MAX                           
(uA)         (uA)  

VDS         
(V)

VGS         
(V)

VGS(off)                                      
*TYP                                      

(V)           (V)
VDS         
(V)

ID                 
(uA)

K596L 20 10 1.0 100 0.40 *1.2 100 800 5 0 *0.6 1.5 5 1
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MOSFETs

POWER MOSFET
1.Single

SOP-8 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UT6898L - 20 12 9.4 - - 10 14 13 18 - - 0.5 1.5 

- UP2003L 25 20 9 15 20 25 35 - - - - 1 3 

*UT1432L - 25 20 44 6.5 9 11.5 14 - - - - 1 3 

UT4404L  - 30 12 8.5 18 24 22 30 32 48 - - 0.7 1.5

UT4406L - 30 12 11.5 11.5 14 13.5 16.5 19.5 26 - - 0.8 1.5 

UT4420L - 30 12 13.7 8.3 10.5 9.7 12 - - - - 0.6 2 

UT4410L - 30 12 18 4.7 5.5 5.2 6.2 - - - - 0.8 1.5 

UTL1426L - 30 12 46 8.5 10.5 10.2 12.5 - - - - 1 2.5 

- UT9435L 30 20 4.2 - 50 - 90 - - - - 1 3 

- UT9435HL 30 20 5.3 44 50 74 90 - - - - 1 3 

- UT4405L 30 20 6 40 50 65 85 - - - - 1 3 

- UT4411L 30 20 8 24.5 32 41 55 - - - - 1.2 2.4 

- UT4435L 30 20 8.8 17 21 23 35 - - - - 1 3 

UT4422L  - 30 20 11 12.6 15 19.6 24 - - - - 1 3 

- UT4425L 30 20 11 11 14 15 20 - - - - 1 3

*UT4468L - 30 20 11.6 11 14 17.4 22 - - - - 1.5 3 

*UT3120L - 30 20 11.6 11 14 17.4 22 - - - - 1.5 3 

UT4392L - 30 20 12.5 8 9.8 11 13.8 - - - - 1 3 

UT4446L - 30 20 15 6.9 8.5 11.8 14.5 - - - - 1 3 

UT4430L - 30 20 18 5 6 8 10 - - - - 1.3 3 

UT4800L - 30 25 6.5 15.5 18.5 23 30 - - - - 0.8 1.8 

- UT6679L 30 25 13 7.7 9.3 11.8 14.8 - - - - 1 3 

UT4424L - 30 25 13.8 - 9 - 14 - - - - 1 3 

- UT4413L 30 25 15 6.6 8.5 - - - - - - 1.5 3.5 

*UT9971PL - 60 25 25 - 36 - 50 - - - - 1 3 

SOT-23 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

- UT2311L 8 8 4 - - 47 45 55 72 67 120 0.45 0.8 

- UDN340L 20 8 2 - - 52 70 78 110 - 210 0.4 1.5

- UT2340L 20 8 2 - - 52 70 78 110 - 210 0.4 1.5 

- UT2301L 20 8 2.3 - - 95 130 122 190 - - 0.45 -

UT2302L - 20 8 2.4 - - - 50 75 95 - - 0.45 -

- UT4101L  20 8 2.4 - - 70 85 90 120 112 210 0.4 1.5 

- UT3413L 20 8 3 - - 81 97 108 130 146 190 0.3 1 

- UT3415L 20 8 4 - - 35 43 45 54 56 73 0.3 1 
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

- UT2323L 20 8 4.7 - - - 39 - 52 - 68 - -

UT2312L - 20 8 5 - - 25 33 35 40 - - 0.45 -

UT3416L - 20 8 6.5 - - 18 22 21 26 26 34 0.4 1 

UT2308L - 20 10 2.7 - - - 80 - 110 - - - -

- UT2301ZL 20 12 2.6 - - 56 70 85 115 135 200 0.5 1 

- UT2327L 20 12 2.6 - - - 130 - 190 - - 0.5 -

- UT3419L 20 12 3.5 59 75 76 95 111 145 - - 0.7 1.4 

- UT2305L 20 12 4.2 - 53 - 65 - 100 - 250 0.5 1.2 

UT3414L - 20 16 4.2 35 45 45 60 110 120 - - 0.6 1.5 

UT2306L - 30 8 3.5 42 65 70 90 - - - - 1 2 

- 3LP01SL 30 10 0.1 - - 8000 10400 11000 15400 27000 54000 0.4 1.4 

3LN01SL - 30 10 0.15 - - 2900 3700 3700 5200 6400 1280 0.4 1.3 

- UT7401L 30 12 1.2 122 150 147 200 207 280 - - 0.6 1.4 

UT7400L - 30 12 1.7 70 85 81 100 114 140 - - 0.6 1.4 

UT3400L - 30 12 2 22 28 27 33 43 52 - - 0.7 1.4 

- UT3403L 30 12 2.6 102 130 128 180 187 260 - - 0.6 1.4 

UT3402L - 30 12 4 45 55 55 70 83 110 - - 0.6 1.4 

- UT3401L 30 12 4.2 42 50 53 65 80 120 - - 0.7 1.3 

- UT3401ZL 30 12 4.2 42 50 53 65 80 120 - - 0.7 1.3 

- UT2305AL 30 12 4.2 - 60 - 80 - 150 - 250 0.5 1.2 

2SK3018L - 30 20 0.1 - - 5000 8000 7000 13000 - - 0.8 1.5 

2SK3019L - 30 20 0.1 - - 5000 8000 7000 13000 - - 0.8 1.5 

UTD351L - 30 20 1.4 92 160 120 250 - - - - 0.8 3

- UTR4502L 30 20 1.95 155 200 240 350 - - - - 1 3

UT2304L - 30 20 2.5 - 117 - 190 - - - - 1 3

- UT3409L 30 20 2.6 - 130 135 200 - - - - 1 3 

UT2316L - 30 20 3.6 42 50 68 85 - - - - 0.8 -

- UT2309L 30 20 3.7 - 65 - 85 - - - - 1 3

UT3404L - 30 20 5.8 22.5 28 34.5 43 - - - - 1 3 

UT6402L - 30 20 6.9 22.5 28 34.5 42 - - - - 1 3 

- UT2352L  30 25 1.3 150 180 250 300 - - - - 0.8 2.5

BSS138L - 50 20 0.22 - - - 3500 5600 10000 - - 0.8 1.5 

2N7002L - 60 20 0.3 1200 3500 1700 7500 - - - - 1.0 2.5 

SOT-26 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

- UT3443L 20 12 4.4 - - 58 65 87 100 - - 0.6 -

UT3446L - 20 12 6.2 - - 19 24 25 32 - - 0.4 1.5

- UT6401L 30 12 5 42 49 53 64 81 119 - - 0.7 1.3 

- UTC654L 30 20 3.6 63 75 100 125 - - - - 1 3 

UT6402L - 30 20 6.9 22.5 28 34.5 42 - - - - 1 3 
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MOSFETs

SOT-89 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

- UT06P03L 30 20 4 37 45 60 75 - - - - 0.9 3

- UT9435L 30 20 4.2 - 50 - 90 - - - - 1 3 

SOT-223 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UTM3023L - 30 20 30 15 20 22 28 - - - - 1 2

UK1398L - 50 7 0.1 14000 20000 - - - - - - 0.9 1.5 

- UT2955L 60 20 2.6 145 170 - - - - - - 2 4 

UTF3055L - 60 20 3 88 110 - - - - - - 2 4

SOT-323/SOT-363 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

2N7002L - 60 20 0.3 1200 3500 1700 7500 - - - - 1 2.5 

TO-3P  Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UF450L - 500 20 12 - 500 - - - - - - 2 4 

UF460L - 500 20 21 - 270 - - - - - - 2 4 

18N60L - 600 30 18 - 400 - - - - - - 2 4 

22N60L - 600 30 22 240 280 - - - - - - 2 4 

10N80L - 800 30 10 930 1100 - - - - - - 2 4 

9N90L - 900 30 9 1120 1400 - - - - - - 2 4 

TO-92 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UK1398L - 50 7 0.1 14000 20000 - - - - - - 0.9 1.5 

2N7000L - 60 20 0.115 1200 7500 - - - - - - 1 2.5

2N7002L - 60 20 0.3 1200 3500 1700 7500 - - - - 1 2.5 

1N60AL-A - 600 30 0.5 11000 15000 - - - - - - 2 4.2 

1N60L-A - 600 30 1.2 9300 11500 - - - - - - 2 4 

1N60AL-B - 650 30 0.5 11000 15000 - - - - - - 2 4.2 
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

1N60L-B - 650 30 1.2 9300 11500 - - - - - - 2 4 

1N70L  - 700 30 1.2 9300 11500 - - - - - - 2 4 

TO-220/F Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UTP45N02L - 20 10 45 - - - 22 - - - - 1 2 

UT45N03L - 25 15 40 13 21 - - - - - - 1 2

UTN65A3L - 25 20 45 9 12 14 18 - - - - 1 2.5

UT108N03L - 25 20 75 5.1 6 6.2 7.5 - - - - 1 2 

UT10N03L - 30 20 10 11 13.5 16 20 - - - - 1 3 

UTM3023L - 30 20 30 15 20 22 28 - - - - 1 2

UTD36N03L - 30 20 43.4 14 17 18 22 - - - - 1 2 

UT60N03L - 30 20 60 - 9 - 18 - - - - 1 3 

UT70N03L - 30 20 60 - 9 - 18 - - - - 1 3 

- UT60P03L 30 20 60 - 12 - 25 - - - - 1 3 

UT65N03L - 30 20 65 3.7 4.5 5.2 6.5 - - - - 1.3 3 

UT75N03L - 30 20 75 3.2 4 4.7 6 - - - - 1.3 3 

*UT101N03L - 30 20 75 4.5 5.5 5.8 7 - - - - 1 2.5

*UT71N03L - 30 20 75 8 10 12 15.2 - - - - 1 2.5

- UT70P03L 30 20 75 - 8 - 10 - - - - 1 3 

UT85N03L - 30 20 85 2.6 3.1 3.3 4.3 - - - - 1.3 3 

UT100N03L - 30 20 100 4.2 5.3 6 8 - - - - 1 3 

UT40N03TL - 30 25 28 - 25 - 45 - - - - 1 3 

15N06L - 60 15 15 75 100 - - - - - - 1 2.5 

30N06L - 60 20 30 32 40 - - - - - - 2 4 

50N06L - 60 20 50 18 23 - - - - - - 2 4 

60N06L - 60 20 60 14 18 - - - - - - 2 4 

75N75L - 75 20 75 9.5 11 - - - - - - 2 4 

19N10L - 100 25 15.6 78000 100000 - - - - - - 2 4 

UF630L - 200 20 9 250 400 - - - - - - 2 4 

UF640L - 200 20 18 140 180 - - - - - - 2 4 

UF634L - 250 30 8.1 - 450 - - - - - - 2 4 

UF730L - 400 20 6.5 800 1000 - - - - - - 2 4 

UF740L - 400 20 10 470 550 - - - - - - 2 4 

6N40L - 400 30 6 830 1000 - - - - - - 2 4 

11N40L - 400 30 11.4 380 480 - - - - - - 2 4 

UF830L - 500 30 4.5 1300 1500 - - - - - - 2 4 

UF840L - 500 30 8 800 850 - - - - - - 2 4 

1N60L-A - 600 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-A - 600 30 2 3800 5000 - - - - - - 2 4 

3N60L-A - 600 30 3 2800 3600 - - - - - - 2 4 
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

4N60L-A - 600 30 4 - 2500 - - - - - - 2 4 

5N60L-A - 600 30 4.5 2000 2500 - - - - - - 2 4 

6N60L-A - 600 30 6.2 - 1500 - - - - - - 2 4 

7N60AL-A - 600 30 7 1000 1200 - - - - - - 2 4 

7N60L-A - 600 30 7.4 - 1000 - - - - - - 2 4 

8N60L-A - 600 30 7.5 1000 1200 - - - - - - 2 4 

10N60L-A - 600 30 9.5 600 730 - - - - - - 2 4 

UK2996L - 600 30 10 740 1000 - - - - - - 2 4 

12N60L-A - 600 30 12 550 700 - - - - - - 2 4 

1N60L-B - 650 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-B - 650 30 2 3800 5000 - - - - - - 2 4 

3N60L-B - 650 30 3 2800 3600 - - - - - - 2 4 

4N60L-B - 650 30 4 - 2500 - - - - - - 2 4 

5N60L-B - 650 30 4.5 2000 2500 - - - - - - 2 4 

6N60L-B - 650 30 6.2 - 1500 - - - - - - 2 4 

7N60AL-B - 650 30 7 1000 1200 - - - - - - 2 4 

7N65L - 650 30 7 1000 1350 - - - - - - 2 4 

7N60L-B - 650 30 7.4 - 1000 - - - - - - 2 4 

8N60L-B - 650 30 7.5 1000 1200 - - - - - - 2 4 

10N60L-B - 650 30 9.5 600 730 - - - - - - 2 4 

12N60L-B - 650 30 12 550 700 - - - - - - 2 4 

7N70L - 700 30 7 1350 1500 - - - - - - 2 4 

TO-247 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UF450L - 500 20 12 - 500 - - - - - - 2 4 

UF460L - 500 20 21 - 270 - - - - - - 2 4 

18N60L - 600 30 18 - 400 - - - - - - 2 4 

22N60L - 600 30 22 240 280 - - - - - - 2 4 

9N90L - 900 30 9 1120 1400 - - - - - - 2 4 

TO-251 /TO-252 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UTP45N02L - 20 10 45 - - - 22 - - - - 1 2 

- UT3310L 20 12 10 - - - 150 - 250 - - 0.5 -

UP9T15GL - 20 12 12.5 - - - 50 - 80 - - 0.5 1.5

*UTD50N024-09PL - 22 20 49 8 9.5 13.5 17 - - - - 0.8 3

*UTD50N024-06PL - 22 20 80 4.6 6 7.3 9.5 - - - - 0.8 3
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UT45N03L - 25 15 40 13 21 - - - - - - 1 2

UT3055L - 25 16 12 - 70 17.5 95 - - - - - -

- UP2003L 25 20 9 15 20 25 35 - - - - 1 3 

UTN3055L - 25 20 12 50 90 70 120 - - - - 0.8 2.5 

UTN65A3L - 25 20 45 9 12 14 18 - - - - 1 2.5

UT50N03L - 25 20 45 12.5 14 21 - - - - - 1 2 

UTD452L - 25 20 55 6.5 8.5 11.5 14 - - - - 1 3

*UTM2056L - 25 20 60 5 6 7 10 - - - - 1 3

UK3919L - 25 20 64 4.5 5.6 6.8 13.7 - - - - 2 3 

UT108N03L - 25 20 75 5.1 6 6.2 7.5 - - - - 1 2 

UTM2513L - 25 20 - 10.5 13 16 23 - - - - 1.3 2.5

- UT06P03L 30 20 4 37 45 60 75 - - - - 0.9 3

- UT9435L 30 20 4.2 - 50 - 90 - - - - 1 3 

UTD410L - 30 20 8 48 65 75 105 - - - - 1 3 

UD4809L  - 30 20 9 7 9 12 14 - - - - 1.5 2.5 

UT10N03L - 30 20 10 11 13.5 16 20 - - - - 1 3 

UTD420L - 30 20 10 21 28 32.5 42 - - - - 1 3 

*UTD4806L - 30 20 14 4.8 - 7.5 - - - - - 1.5 2.5

UTD408L - 30 20 18 13.6 18 20.6 27 - - - - 1 2.5 

- UT20P03L 30 20 18 24.5 32 41 60 - - - - 1.2 2.4 

- UTD405L 30 20 18 24.5 32 41 60 - - - - 1.2 2.4 

UT20N03L - 30 20 20 15.5 20 22.9 31 - - - - 1.2 2

UT25N03L - 30 20 25 12.1 15 18.5 23 - - - - 1 2.5 

UTD484L - 30 20 25 12.1 15 18.5 23 - - - - 1 2.5 

- UT30P03L 30 20 26 - 40 - 60 - - - - 1 3 

UTM3023L - 30 20 30 15 20 22 28 - - - - 1 2

UTD20N03L - 30 20 30 15.5 20 22.9 31 - - - - 1.2 2

UT30N03L - 30 20 30 20 30 30 45 - - - - 1 -

UT35N03L - 30 20 35 6.8 8.5 9.3 12 - - - - 1 3 

*UTD8878L - 30 20 40 11 15 14 18.5 - - - - 1.2 2.5

UT40N03L - 30 20 40 14 17 20 23 - - - - 1 3 

UTD36N03L - 30 20 43.4 14 17 18 22 - - - - 1 2 

UT60T03L - 30 20 45 - 12 - 25 - - - - 1 3 

UT8880L - 30 20 58 7 9 9 12 - - - - 1.2 2.5

UT60N03L - 30 20 60 - 9 - 18 - - - - 1 3 

UT70N03L - 30 20 60 - 9 - 18 - - - - 1 3 

UTD436L - 30 20 60 5.4 7.5 9.8 13 - - - - 1 3 

- UT60P03L 30 20 60 - 12 - 25 - - - - 1 3 

UT65N03L - 30 20 65 3.7 4.5 5.2 6.5 - - - - 1.3 3 

UT75N03L - 30 20 75 3.2 4 4.7 6 - - - - 1.3 3 

*UT101N03L - 30 20 75 4.5 5.5 5.8 7 - - - - 1 2.5

*UT71N03L - 30 20 75 8 10 12 15.2 - - - - 1 2.5

- UT70P03L 30 20 75 - 8 - 10 - - - - 1 3 
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UT85N03L - 30 20 85 2.6 3.1 3.3 4.3 - - - - 1.3 3 

- UTD413L 40 20 12 36 45 51 69 - - - - 1 3 

- UFR9024L 55 20 11 - 175 - - - - - - 2 4 

15N06L - 60 15 15 75 100 - - - - - - 1 2.5 

- UT2955L 60 20 2.6 145 170 - - - - - - 2 4 

UTF3055L - 60 20 3 88 110 - - - - - - 2 4

19N10L - 100 25 15.6 78000 100000 - - - - - - 2 4 

UF630L - 200 20 9 250 400 - - - - - - 2 4

UF830L - 500 30 4.5 1300 1500 - - - - - - 2 4

1N60L-A - 600 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-A - 600 30 2 3800 5000 - - - - - - 2 4 

3N60L-A - 600 30 3 2800 3600 - - - - - - 2 4 

4N60L-A - 600 30 4 - 2500 - - - - - - 2 4 

1N60L-B - 650 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-B - 650 30 2 3800 5000 - - - - - - 2 4 

3N60L-B - 650 30 3 2800 3600 - - - - - - 2 4 

4N60L-B - 650 30 4 - 2500 - - - - - - 2 4 

TO-263  Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UTP45N02L - 20 10 45 - - - 22 - - - - 1 2 

UT45N03L - 25 15 40 13 21 - - - - - - 1 2

UTN65A3L - 25 20 45 9 12 14 18 - - - - 1 2.5

UT108N03L - 25 20 75 5.1 6 6.2 7.5 - - - - 1 2 

UT10N03L - 30 20 10 11 13.5 16 20 - - - - 1 3 

UTM3023L - 30 20 30 15 20 22 28 - - - - 1 2

UTD36N03L - 30 20 43.4 14 17 18 22 - - - - 1 2 

UT60N03L - 30 20 60 - 9 - 18 - - - - 1 3 

UT70N03L - 30 20 60 - 9 - 18 - - - - 1 3 

- UT60P03L 30 20 60 - 12 - 25 - - - - 1 3 

UT65N03L - 30 20 65 3.7 4.5 5.2 6.5 - - - - 1.3 3 

UT75N03L - 30 20 75 3.2 4 4.7 6 - - - - 1.3 3 

*UT71N03L - 30 20 75 8 10 12 15.2 - - - - 1 2.5

- UT70P03L 30 20 75 - 8 - 10 - - - - 1 3 

UT85N03L - 30 20 85 2.6 3.1 3.3 4.3 - - - - 1.3 3 

UT100N03L - 30 20 100 4.2 5.3 6 8 - - - - 1 3 

UT40N03TL - 30 25 28 - 25 - 45 - - - - 1 3 

15N06L - 60 15 15 75 100 - - - - - - 1 2.5 

19N10L - 100 25 15.6 78000 100000 - - - - - - 2 4 

UF630L - 200 20 9 250 400 - - - - - - 2 4

UF830L - 500 30 4.5 1300 1500 - - - - - - 2 4
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MOSFETs

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UF840L - 500 30 8 800 850 - - - - - - 2 4

1N60L-A - 600 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-A - 600 30 2 3800 5000 - - - - - - 2 4 

3N60L-A - 600 30 3 2800 3600 - - - - - - 2 4 

4N60L-A - 600 30 4 - 2500 - - - - - - 2 4 

1N60L-B - 650 30 1.2 9300 11500 - - - - - - 2 4 

2N60L-B - 650 30 2 3800 5000 - - - - - - 2 4 

3N60L-B - 650 30 3 2800 3600 - - - - - - 2 4 

4N60L-B - 650 30 4 - 2500 - - - - - - 2 4 

2. Dual

SOP-8 Package

Part No. Type
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UD9926L Dual N 20 10 6 - - 28 32 38 45 - - 0.5 1.5 

UT7317L Dual N 30 20 6 21 28 27 42 - - - - 1 2 

UT4812L Dual N 30 20 6.9 22.5 28 34.5 42 - - - - 1 3 

UT4822L Dual N 30 20 8.5 13.4 16 21 26 - - - - 1 3 

*UT9971ML Dual N 60 25 5 - 50 - 60 - - - - 1 3 

UD4501L
N 30 20 9.3 14 18 17 23 - - - - 1 3 

P 20 8 5.6 36 46 47 63 - - - - 0.4 1.5 

UD4502GL
N 20 12 8.3 - 16 - 18 - 30 - - 0.5 1.2 

P 20 12 5 - 40 - 45 - 80 - - 0.5 1.2 

UD4606L
N 30 20 6.9 22.5 28 34.5 42 - - - - 1 3 

P 30 20 6 28 35 44 58 - - - - 1.2 2.4 

UD8958L
N 30 20 7 21 28 27 40 - - - - 1 3 

P 30 20 5 41 52 58 80 - - - - 1 3 

UT5003L 
N 30 20 7 20.5 27.5 30 40 - - - - 1 2.5 

P 30 20 5 37.5 45 62 80 - - - - 1 2.5 

UTM4052L
N 40 20 20 30 38 46 62 - - - - 1.3 2.5 

P 40 20 18 45 50 52 73 - - - - 1.3 2.5 

UD4614L
N 40 20 6 23.2 31 32.6 45 - - - - 1 3 

P 40 20 5 34.7 45 52 65 - - - - 1 3 

UT4810DL
N 30 20 10 10.5 13.5 16 20 - - - - 1 3 

Schottky 30 - IF=3.8 10.5 13.5 16 20 - - - - 1 3 
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MOSFETs

TO-252-4 / TO-252-5 Package

N-CH P-CH
VDSS VGSS ID

RDS(ON) (mΩ) at VGS=
VGS(th)  (V)

10V 4.5V 2.5V 1.8V

 (V)  (±V) (A) Typ Max Typ Max Typ Max Typ Max Min Max

UD3004GL
N 40 20 12 26 30 39 50 - - - - 1.2 3 

P 40 20 8.8 47 55 76 99 - - - - 1.2 3 

UD606L
N 40 20 8 27 33 37 47 - - - - 1 3 

P 40 20 8 35 50 55 70 - - - - 1 3 

UD604L
N 40 20 8 25 33 34 47 - - - - 1 3 

P 40 20 8 41 50 57 70 - - - - 1 3 

Remark* :Under Development
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TRIACs

SOT-223 Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

MAC97A6L 400 0.6 1 0.1 0.1 1.9 2 5 5 5 7 10 2 M1 M2 G

MAC97A8L 600 0.6 1 0.1 0.1 1.9 2 5 5 5 7 10 2 M1 M2 G

TO-92 Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

MAC97A6L 400 0.6 1 0.1 0.1 1.9 2 5 5 5 7 10 2 M1 G M2

UT131L-5 500 1 2 0.5 0.5 1.5 1.5 3 3 5 7 5 2 M1 G M2

MAC97A8L
600

0.6 1 0.1 0.1 1.9 2 5 5 5 7 10 2 M1 G M2

UT131L-6 1 2 0.5 0.5 1.5 1.5 3 3 5 7 5 2 M1 G M2

UT131L-8 800 1 2 0.5 0.5 1.5 1.5 3 3 5 7 5 2 M1 G M2

TO-126 Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

UT134EL-5

500 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT134FL-5 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT134GL-5 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT134EL-6

600 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT134FL-6 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT134GL-6 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT134EL-8

800 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT134FL-8 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT134GL-8 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

TO-220 Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

UCR16CML/AL-4 400 16 2 0.5 - 1.5 1.5 30/20 30/20 30/20 - 50 - M1 M2 G

UT136EL-5

500

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-5 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-5 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137EL-5

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FL-5 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137GL-5 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

UT138EL-5

12

2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FL-5 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138GL-5 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G
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TRIACs

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

UT136EL-6

600

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-6 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-6 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137EL-6

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FL-6 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137GL-6 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

UT138EL-6

12

2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FL-6 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138GL-6 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G

UCR16CML/AL-6 16 2 0.5 - 1.5 1.5 30/20 30/20 30/20 - 50 - M1 M2 G

UT136EL-8

800

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-8 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-8 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137EL-8

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FL-8 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137GL-8 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

UT138EL-8

12

2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FL-8 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138GL-8 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G

TO-220F Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

U12JZ47L/AL-4
400

12 2 0.5 - 1.5 1.5 30 30 30 - 50 - M1 M2 G

UCR16CML/AL-4 16 2 0.5 0.5 1.6 1.5 10 10 10 25 30 2 M1 M2 G

UT136FEL-5

500

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FFL-5 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136FGL-5 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137FEL-5

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FF-5 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137FG-5 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

UT138FEL-5

12

2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FFL-5 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138FGL-5 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G

UT136FEL-6

600

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FFL-6 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136FGL-6 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137FEL-6

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FF-6 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137FG-6 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

U12JZ47L/AL-6

12

2 0.5 - 1.5 1.5 20 20 20 - 50 - M1 M2 G

UT138FEL-6 2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FFL-6 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138FGL-6 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G

UCR16CML/AL-6 16 2 0.5 0.5 1.6 1.5 10 10 10 25 30 2 M1 M2 G
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TRIACs

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

UT136FEL-8

800

4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FFL-8 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136FGL-8 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT137FEL-8

8

2 0.5 0.5 1.65 1.5 10 10 10 25 20 2 M1 M2 G

UT137FF-8 2 0.5 0.5 1.65 1.5 25 25 25 70 20 2 M1 M2 G

UT137FG-8 2 0.5 0.5 1.65 1.5 50 50 50 100 40 2 M1 M2 G

UT138FEL-8

12

2 0.5 0.5 1.65 1.5 10 10 10 25 30 2 M1 M2 G

UT138FFL-8 2 0.5 0.5 1.65 1.5 25 25 25 70 30 2 M1 M2 G

UT138FGL-8 2 0.5 0.5 1.65 1.5 50 50 50 100 60 2 M1 M2 G

TO-252 Package

Tj max = 125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

ID      
(mA)

VTM        
(V)

VGT        
(V)

IGT (T2,G) mA IH                     
(mA)

TGT    
(us)

PIN STYLE 
123(+,+) (+,-) (-,-) (-,+)

UT136EL-5

500 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-5 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-5 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT136EL-6

600 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-6 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-6 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G

UT136EL-8

800 4

2 0.5 0.5 1.7 1.5 10 10 10 25 15 2 M1 M2 G

UT136FL-8 2 0.5 0.5 1.7 1.5 25 25 25 70 15 2 M1 M2 G

UT136GL-8 2 0.5 0.5 1.7 1.5 50 50 50 100 30 2 M1 M2 G
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SCRs

SOT-23 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

MCR100L-4 200 0.8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

ML1225L 300 0.8 0.1 0.1 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

MCR100L-6
400 0.8

1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

XL1225L 0.1 0.1 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

MCR100L-8 600 0.8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

SOT-89 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

MCR100L-4 200 0.8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

MCR100L-6 400 0.8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

MCR100L-8 600 0.8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KAG

SOT-223 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

X0202L 600 1.25 1.2 0.2 5 1.45 0.8 - 0.2 5 6 - - GAK

X0202AL 800 1.25 1.2 0.2 5 1.45 0.8 - 0.2 5 6 - - GAK

TO-92 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

MCR100L-4
200 0.8

1 0.1 10 1.7 0.8 40 0.2 5 10 - - KGA

MCR101L-4 1 0.1 10 1.7 0.8 40 0.2 5 10 - - GAK

ML1225L
300 0.8

0.1 0.15 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

PCR406L-5 0.1 0.15 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

XL1225L

400 0.8

0.1 0.15 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

MCR100L-6 1 0.1 10 1.7 0.8 40 0.2 5 10 - - KGA

MCR101L-6 1 0.1 10 1.7 0.8 40 0.2 5 10 - - GAK

PCR406L-6 0.1 0.15 1 1.4 0.8 - 0.2 5 6 2.2 - KGA

MCR100L-8

600
0.8

1 0.1 10 1.7 0.8 40 0.2 5 10 - - KGA

BT169L 1 0.1 - 1.35 0.8 50 0.2 5 6 - - KGA

MCR101L-8 1 0.1 10 1.7 0.8 40 0.2 5 10 - - GAK

X0202L 1.25 1.2 0.2 5 1.45 0.8 - 0.2 5 6 - - KGA

X0202AL 800 1.25 1.2 0.2 5 1.45 0.8 - 0.2 5 6 - - KGA
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SCRs

TO-126 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

MCR106L-6 400 4 0.2 0.1 10 2 1 - 0.2 5 - - - KAG

MCR106L-8 600 4 0.2 0.1 10 2 1 - 0.2 5 - - - KAG

TO-220 Package

Tj max=125℃

Part No.
VDRM     
(V)

IT(RMS)     
(A)

IGM         
(A)

PG(AV)    
(W)

IDRM         
(uA)

VTM        
(V)

VGT        
(V)

IGT(TYP) 
(uA)

IGT(MAX) 
(mA)

IH                     
(mA)

IL                     
(mA)

TGD     
(us)

JC                 
(K/W)

PIN STYLE                         
1 2 3

US104SL-4

400

4
1.2 0.2 5 1.6 0.8 - 0.2 5 6 - - KAG

US104NL-4 1.2 0.2 5 1.6 1.3 2 15 15 20 - - KAG

US108SL-4
8

4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US108NL-4 4 1 5 1.6 1.3 2 15 40 50 - - KAG

US112SL-4
12

4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US112NL-4 4 1 5 1.6 1.3 2 15 30 60 - - KAG

UT150L-500
500

4 2 0.5 500 1.8 1.5 15 200 6 10 - - KAG

UT151L-500 12 2 5 500 1.75 1.5 2 15 20 40 - - KAG

US104SL-6

600

4
1.2 0.2 5 1.6 0.8 - 0.2 5 6 - - KAG

US104NL-6 1.2 0.2 5 1.6 1.3 2 15 15 20 - - KAG

US108SL-6
8

4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US108NL-6 4 1 5 1.6 1.3 2 15 40 50 - - KAG

US112SL-6
12

4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US112NL-6 4 1 5 1.6 1.3 2 15 30 60 - - KAG

UT150L-650
650

4 2 0.5 500 1.8 1.5 15 200 6 10 - - KAG

UT151L-650 12 2 5 500 1.75 1.5 2 15 20 40 - - KAG

UT150L-800

800

4

2 0.5 500 1.8 1.5 15 200 6 10 - - KAG

US104SL-8 1.2 0.2 5 1.6 0.8 - 0.2 5 6 - - KAG

US104NL-8 1.2 0.2 5 1.6 1.3 2 15 15 20 - - KAG

US108SL-8
8

4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US108NL-8 4 1 5 1.6 1.3 2 15 40 50 - - KAG

UT151L-800

12

2 5 500 1.75 1.5 2 15 20 40 - - KAG

US112SL-8 4 1 5 1.6 0.8 - 0.2 5 6 - - KAG

US112NL-8 4 1 5 1.6 1.3 2 15 30 60 - - KAG
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DIODEs

Zener Diodes
SOD-123 / SOD-323 / SOT-23 Package

Part No.
Marking                                         
Code

PD=25℃                          
(mW)

Zener 
Voltage

ZZK (Ω) ZZT (Ω) IR (µA)

VZ (V) Max  IZ(mA) Max IZ(mA)  Max @VR (V)

ZD1.8L 1.8 225mW 1.8±2.5% 2000 1.0 100 5 20.0 1.0

ZD2.4L 2.4 225mW 2.4±2.5% 2000 1.0 100 5 20.0 1.0

ZD2.5L 2.5 225mW 2.5±2.5% 2000 1.0 100 5 20.0 1.0

ZD3.3L 3.3 225mW 3.3±2.5% 1000 1.0 100 5 10.0 1.0

ZD3.9L 3.9 225mW 3.9±2.5% 1000 1.0 100 5 5.0 1.0

ZD4.3L 4.3 225mW 4.3±2.5% 1000 1.0 100 5 5.0 1.0

ZD4.7L 4.7 225mW 4.7±2.5% 800 0.5 100 5 2.0 1.0

ZD5.1L 5.1 225mW 5.1±2.5% 500 0.5 80 5 2.0 1.5

ZD5.6L 5.6 225mW 5.6±2.5% 200 0.5 60 5 1.0 2.5

ZD6.0L 6 225mW 6.0±2.5% 100 0.5 60 5 1.0 2.5

ZD6.2L 6.2 225mW 6.2±2.5% 100 0.5 60 5 1.0 3.0

ZD6.8L 6.8 225mW 6.8±2.5% 60 0.5 40 5 0.5 3.5

ZD7.5L 7.5 225mW 7.5±2.5% 60 0.5 30 5 0.5 4.0

ZD8.2L 8.2 225mW 8.2±2.5% 60 0.5 30 5 0.5 5.0

ZD9.1L 9.1 225mW 9.1±2.5% 60 0.5 30 5 0.5 6.0

ZD10.0L 10 225mW 10±2.5% 60 0.5 30 5 0.1 7.0

ZD11.0L 11 225mW 11±2.5% 60 0.5 30 5 0.1 8.0

ZD12.0L 12 225mW 12±2.5% 80 0.5 30 5 0.1 9.0

ZD13.0L 13 225mW 13±2.5% 80 0.5 37 5 0.1 10.0

ZD15.0L 15 225mW 15±2.5% 80 0.5 42 5 0.1 11.0

ZD16.0L 16 225mW 16±2.5% 80 0.5 50 5 0.1 12.0

ZD18.0L 18 225mW 18±2.5% 80 0.5 65 5 0.1 13.0

ZD20.0L 20 225mW 20±2.5% 100 0.5 85 5 0.1 15.0

ZD22.0L 22 225mW 22±2.5% 100 0.5 100 5 0.1 17.0

ZD24.0L 24 225mW 24±2.5% 120 0.5 120 5 0.1 19.0

ZD25.0L 25 225mW 25±2.5% 130 0.5 130 5 0.1 19.0

ZD27.0L 27 225mW 27±2.5% 150 0.5 150 5 0.1 21.0

ZD30.0L 30 225mW 30±2.5% 200 0.5 200 5 0.1 23.0

ZD33.0L 33 225mW 33±2.5% 250 0.5 250 5 0.1 25.0

ZD36.0L 36 225mW 36±2.5% 300 0.5 300 5 0.1 27.0
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DIODEs

Schottky Diodes
SOD-123 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

SD106WSL S2L
30

- 0.2 1 0.55 200 5 30

MBR0530L B3L 30 0.5 5.5 0.43 500 130 30

SD103AWL S4L

40 40

0.35 1.5 0.6 200 5 30

MBR0540L B4L 0.5 5.5 0.51 500 20 40

1N5819L S9L 1 25 0.6 1000 1000 40

SOD-323 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

SD106WSL S2L

30

- 0.2 1 0.55 200 5 30

BAT54XL E4XL
30

0.2 0.6 0.5 30 2 25

MBR0530L B3L 0.5 5.5 0.43 500 130 30

RB751V40L 5EL
40

30 0.03 0.2 0.37 1 0.5 30

MBR0540L B4L 40 0.5 5.5 0.51 500 20 40

SOD-523 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

RB521S30L 5ML
30 30 0.2 1

0.5 200 30 10

RB520S30L 5JL 0.6 200 1 10

SD103AWL S4L 40 40 0.35 1.5 0.6 200 5 30

SOT-23 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

BAT54XL E4XL 30 30 0.2 0.6 0.5 30 2 25

BAS70XL GXL 70 70 0.07 - 1 15 0.1 50

SOT-323 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

BAT54XL E4XL 30 30 0.2 0.6 0.5 30 2 25
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DIODEs

TO-220 Package

Part No. Marking Code
Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR

(V)
IO

(A)
IFSM(A)

60Hz.1∞
VF(V) 
max.

IF

(mA)
IR(μA)
max.

 VR (V)

*MBR1040CL -

40 40

10 125 0.84 10000 100 40

*SBL2040CL -
20

- 0.66 20000 450 40

MBR2040CL - 150 0.84 20000 100 40

SBL3040CL - 30 - 0.55 15000 1000 40

MBR2045CL - 45 45 20 150 0.75 20000 100 45

MBR1060CL - 60 60 10 125 0.95 10000 100 60

MBR10100CL -
100 100

10 - 0.95 10000 100 100

MBR20100CL - 20 150 0.95 20000 150 100

*MBR10150CL - 150 150 10 - 0.94 10000 100 150

Switching Diodes
SOD-123 / SOD-323 Package

Part No.
Marking                 
Code

Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR                
(V)

IF             
(mA)

PD                  
(mW)

VF(V)           
max.

IR(μA)           
max.

trr(ns)           
max.IF (mA)  VR (V) VR (V) IF (mA)

1N4148L  4148L 100 75 200 500 1 10 5 75 4 6 10

SOT-23 / SOT-323 Package

Part No.
Marking                 
Code

Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR                
(V)

IF             
(mA)

PD                  
(mW)

VF(V)           
max.

IR(μA)           
max.

trr(ns)           
max.IF (mA)  VR (V) VR (V) IF (mA)

BAV99L V99L 70 70 200 350 / - 1.25 150 2.5 70 6 - 10

1N4148L  4148L 100 75 200 500 1 10 5 75 4 6 10

SOT-363 / SOT-523 Package

Part No.
Marking                 
Code

Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR                
(V)

IF             
(mA)

PD                  
(mW)

VF(V)           
max.

IR(μA)           
max.

trr(ns)           
max.IF (mA)  VR (V) VR (V) IF (mA)

BAV99L V99L 70 70 200 200 / - 1.25 150 2.5 70 6 - 10

TO-220 Package

Part No.
Marking                 
Code

Maximum Ratings Electrical Characteristics (TA=25℃)

VRM                  
(V)

VR                
(V)

IF             
(mA)

PD                  
(mW)

VF(V)           
max.

IR(μA)           
max.

trr(ns)           
max.IF (mA)  VR (V) VR (V) IF (mA)

SFR1020L SR1020L 200 200 5000 - 1.25 10000 50 - 30 - 500
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Marking Rule

	 Unit:mm

TO-126 

TO-3 

TO-220/251/252/263/3P 

UTC 
XXXXXL 

XXXX 

Date code Part number 

L: Pb Free Item 
L: Halogen free 

L: Pb Free Item 
L: Halogen free 

UTC
XXXXXL
XXX XXXXXX

Part number
Date code

Voltage code

Identification code
Rank/Pin code

L: Pb Free Item
L: Halogen free

TO-92 

UTC 
XXXXXL 
X XXX 

Rank

Part number
Date code

UTC XXXX 
XXXXXL

Part number
Date code

L: Pb Free Item
L: Halogen free
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Marking Rule

	 Unit:mm

SOD-123/323/523

SOT-89

XXXXX
XXXXXL

L: Pb Free Item
L: Halogen free

L: Pb Free Item
L: Halogen free

L: Pb Free Item
L: Halogen free

L: Pb Free Item
L: Halogen free

Part number

Pin code
Voltage

Date code

SOT-23/323/353/363/523

XXXXL

Part number code

XXXXL

Part number code

SOT-223

XXXXXXL
X XX X XX

Pin code

Part number

Voltage

Current

Date code

Footnote:
1. Dimension: Drawn in typical size
2. Pb-free Marking: �All the P/N plus “L” signifies lead free product. Plus “K” if the original P/N with “L” already.

Ex: TL431(Normal)>> TL431K(Lead free); TL431L(Normal)>> TL431LK(Lead free)
3. Halogen-free Marking: All the P/N Plus “L” signifies Halogen-free.
4. * : New Product under development
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