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PiN CONFIGURATION
1. EMITTER

2. BASE

3. COLLECTOR

DIM MIN MAX
A 8,50 9,39
B8 7,74 8,50
C 6,09 6,60
D 0,40 0,53
E - 0,88
F 2,41 2,66
G 4,82 5,33
H 0,71 0,86
J 0,73 1,02
K 12,7 -

L 42 DEG | 48 DEG

ALL DIMENSIONS ARE IN M.M.

TO-39 Metal-Can Package Transistors (NPN)

Maximum Ratings Electrical Characteristics (Ta=25°C, Unless Otherwise Specified)
Typ Veso | Veoeo | Veso | Po ke fw | dso Vop | les Vor | e 8 & Ve Megam Veesmn k| Cw 4 @ I [Yoff | NF @ Freg
No. M| Mm|m W) (CYI IC VI B VLV U/ V- ) mA) V) | o & (V) emAl (R {MH2) (mA)| {ns) | (dB) (MHZ)
Min Min | Min |@Tc=25 Max Max Min  Max Max Min  Max Min Max Typ|Min  Typ Max Max | Max
2N656 60 60 8 10 30 3¢ 90 200 10 |4 200
2N657 100 | 100 | 8 1 0.5 10 30 30 200 10 | 4 200
2N6S6 60 40 5 0.8 05 1 30 20 60 150 W0 I 15 13 150 35
2N697 80 40 5 08 05 1 30 40 120 150 10 15 13 150 35
2N699 120 | 80 5 08 05 2 60 40120 150 10 | 6 13 150 20 50 50
2N1507 60 30 5 0.6 1 1 30 100 300 150 10 | 15 150 35 50
2N1613 75 50 7 08 05 001 60 20 500 10 | 15 1.3 150 25 60 50 12 0.001
40 126 150 10
| 35 1010
20 g1 10
2N1644 60 5 2 i 30 40 10 10 | 15 13 150
2N1T11 75 50 7 08 1 00t 60 40 500 13 | 15 1.3 150 25 70 50 B
100 300 150 10
75 0 W
35 (AR
20 0.01 10
2N1837 80 30 B 06 1 1 05 30 40 120 150 12 | 08 13 150 18
2N1838 45 20 5 06 Q.5 15 30 40 150 100 10 | 14 15 100 27
2N1840 25 15 5 06 05| 63 10 10 150 14] 14 1.75 150 27
10 100 150 10
2N1888 i00 | 80 7] 08 00t 75 20 01 10 | 12 09 50 15 50 50
35 1w 10 1.3 150
40 120 150 10
2N1890 100 | 80 7 08 0.0t 75 100 300 150 10 | 12 09 50 15 60 a0
1.3 150
2N1893 120 | B0 7 0.8 05 1 001 90 20 01 10 | 12 03 50 15 50 50
35 W |5 13 150
40 120 150 10
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Electrical Characteristics (Ta=25°C, Uniass Otherwise Specified)
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Type Vew | Veeo [Vemo | Po | % | loe | lemo Voo | s Ver | e @ b8 Vee Negsn Vemmn ke | Ca 1 @ I |4o| NF @ Fmg
No. Wl m| wm |[&] @& | oh em|w em ma M | e o) ema @ W) (ma)| (e} | () ()
Min Min | Min |@Tc=25% Max Max Min  Max Max Min  Max Min Max Typ|Min Typ Max Max | Max
2N1872 60 30 5 06 1 30 110 350 50 10 2 50 25 50
2N1973 100 80 7 08 0025 75 75 10 10 1.2 50 15 (]
2N1974 100 80 7 0.8 0025 75 35 10 10 12 50 15 50
2N1975 100 80 7 08 0025 75 15 10 10 12 50 15 40
2N1986 50 25 5 06 1 5 30 60 30 10 06 09 30 (20 35
60 240 150 10 1.5 13 150
2N1987 50 25 5 06 1 5 30 20 30 10 06 09 30 (20 35
20 80 150 10 15 13 150
2N1988 100 45 5 06 1 5 50 3% 120 30 10 2 1 30 20
2N1989 100 45 5 06 1 5 50 20 60 30 10 2 1 30 20
2N1990 100 3 0.6 20 30 10 05 1 2
2N2049 75 50 7 08 05 001 60 100 300 150 10 04 10 25 50
282102 120 65 7 1 1 0.002 60 10 1000 10 05 1.1 150 15 60 50 6 0.001
25 500 10
40 120 150 10
35 10 10
20 0.1 10
2N2192 60 40 5 08 | 1 001 30 15 41 10 0.35 13 150 20 50 50
75 W 10
100 300 150 10
35 500 10
15 1000 10
70 150 i
2N2193 80 50 8 08 1 0.01 60 15 0.1 10 0.35 13 150 20 50 50
30 10 10
40 120 150 10
20 500 10
15 1000 10
30 150 1
2N2194 60 40 5 0.8 1 001 30 15 10 10 0.35 1.3 150 20 50 50
20 680 150 10
12 50 10
15 150 1
2N2195 45 25 5 06 1 0.1 30 20 150 10 0.35 1.3 150 20 50 50
10 150 1
2N2218 60 30 5 08 08 00t 50 20 500 10 04 06 13 180 8 250 20
20 150 1 16 26 500
40 120 150 10
35 10 10
25 1 10
20 01 10
2N2218A 75 40 [} 08 08 001 60)* 001 60| 20 01 10 03 06 1.2 150 8 300 20
25 1 10 1 2 500
35 10 10
40 120 150 10
20 150 1
25 50 1
2N2219 60 30 5 08 0.8 001 50 35 01 10 04 06 13 180 B 250 20
50 1 10 16 26 500
75 10 10
100 300 150 10
50 150 1
30 500 1
* NOTE : Iggy




Electrical Characteristics (Ta=25°C, Unless Otherwise Specified)

Type Vego | Vego | Veso | Po e | fow | lso Ves | fees Ver | P @ k& Vo Vegsan Veemn o | Ca 4 @ I |tof){ NF @ Freq
No. (L7 20 I\ w) (A} A | wh) M| kA eV {mA} (W) (\5) & (V) @{mA} (p (MHz) (mA)] (ns) | (0B)  (MH2)
Min Min | Min |@Tc=25% Max Max Min - Max Max Min  Max Min Max TypiMin Typ  Max Max | Max
N2218A | 75 | 40 | 6 08 08 001 60)°* 001 60 35 01 10 | 03 068 12 150 8 300 20
50 o101 2 500
75 10 10
100 300 150 10
50 150 1
40 500 1
2N2243 {120 | 80 | 7 08 1 001 60 15 500 10 | 0.35 13 150 15 50 50
40 120 150 10
30 10 10
30 150 1
15 01 10
2N2270 60 | 45 | 7 1 1 005 60 50 200 150 10 | 09 12 150 15 100 50 10 0.001
30 110
2N2440 | 120 | 80 | 7 08 05 0.001 80 35 01 10 | 04 09 50 15
100 300 150 10 | 3 13 150
2N3019 [ 140 ] 80 | 7 08 1 001 W 50 01 10 102 14150 12 100 400 S0 4 0001
90 10 10 | 05 500
100 300 180 10
50 500 10
15 110
2N3020 |40 80 | 7 08 1 001 90 30 100 01 10 | 02 11150 12 80 50
4 120 10 10 | 05 500
40 120 150 10
3¢ 100 500 10
15 1000 10
2N3053 60 | 40| 5 5 07 *025 30 5 250 150 10 | 14 1.7 150 15 100 50
25 150 25
2N3300 680 | 30| 5 0.8 05 001 50| 80 500 10 | 022 11150 8 250 50. | 150
50 150 1 | 06 1.5 500 i
100 300 150 10
75 010
50 110
3% 01 10
2N3440 | 300 | 280 | 7 1 1 20 360 40 160 20 10 | 05 13 50 10 15 10|
2N3498 | 100 | 100 | 6 1.0 05 005 50 20 01 10 | 06 14 10 150 20
25 110 | 02 08 10
35 1010 | 025 08 50
40 120 150 10
15 500 10
95 300 10
2N3d99 | t00 | 100 6 1 05 005 50 35 01 10 | 02 08 10 10 150 20
50 1 10 | 025 09 . 50
75 10 10 {08 14 300
100 300 150 10
20 500 10
20 300 10
2N3500 | 150 | 150 | 6 1 03 005 75 20 01 10 | 02 08 10 8 150 20
25 110 | 025 09 50
35 10 10 {04 12 150
40 120 150 10
15 300 10
15 500 10
* NOTE : gy
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Electrical Characteristics (Ta=25"C, Uniess Otherwise Specified)
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Type Voo [ Voro [Vemo | Po | % | fow [lmo Ves |les Vee | P @ kB Voo Nogun Ve ko | Ca ! 0 L [vom| NF o Frg
No. Mimim ™ @1 e ew| w ey (ma} (v} (\EA & (3) @ (mAl () {MHg) (A} (rs} | (dB)  (MHz)
Min | Min | Min Tc-25% Max Max Min  Max Max Min  Max MinMex Typ|Min Typ Max | Max | Max
Mo [150 [ 150 | 6 | 1 03 005 75 3 01 10 | 04 12150 8 [1s0 20
50 110 | o2 08 10
100 300 150 10 | 025 09 50
20 10
75 1010
20 500 10
Mwr8 |75 [ 55 6 | 08 |08 001 60 2 50 10 |04 6 12 150 250
20 150 1 |1 500
0 120 150 10
3% 1010
25 1o
20 01 10
a4z |30 300 | 7 | 1 0.0 02 200 10 3 10|07 110 6 | % 10
15 0 10 |1 12 30
0 20 3% 10
20 5 20
N2z |50 | 40| 6 | 1 001 50 15 1000 1 |08 15 1000 | 100
% 5% 1|03 500
0 150 250
30 50
Me26 | 200 [ 200] 7 | 1 0.05 01 100 10 3010 |1 12 10 0 00 10
15 0w o1 |2 30
0 200 3 10 15 50
20 50 20
aMsa20 |00 f 75| 7 |10 |2 00 100f 3 130 500 4 |05 14 500 800
10 1000 2
szt |75 [ 50| 5 w0 |2 00 75|40 250 500 4 | 08 14 800
aNsest [ 100 | 100 | 4 | 1 1 t o101 100 s 000 2 |06 50| s |3 100
40 150 20 2 |1 500
2 1
mseg2 {120 | 120 | 4 [ 1 1 1ottt 120 5 00 2 |06 50| 50 | 100
0 150 260 2 |1 500
Bci4o | 8o [ 40| 7 | 0B |1 01 60| 40 400 100 1 |1 1000 25 |50 50 | 850
BCl406 |80 | 40 [ 7| 08 |1 01 60|40 100 10 1 |1 1000 25 |50 50 | 850
BCt4o-10 | B0 | 40 | 7 | 0B |t 01 60|63 160 W0 1 |1 1000 25 |50 50 | 850
BC140-16 | 80 | 40 [ 7 | o8 |1 01 €0{to0 250 100 1 |1 1000 25 |50 50 | 850
geiar |10 ) 60| 7| o8 |t 0t 60|40 400 100 1 |1 00| 25 |% 50 | 850
BCla1s |00 | 60| 7 | 08 |t 01 80|40 100 100 1 |1 1000 25 |0 50 | 850
BC14y-10 100 | 60 | 7 | 08 | 01 60|63 180 100 1 |1 000 25 |50 50 | 850
»
BCi4t-16 | 100 [ 60 | 7 | 0B |1 0t 60 [100 250 100 1 |1 000 25 |0 50 | 850
BC0o 120 [ 80 | 7 | 085 | 05 002 120 £ 240 150 10 |05 150 100 400 50
BCaoo4 |120 [ B0 | 7 | 085 | 05 002 120 0 8 150 10 |05 150 100 400 50
BC300-5 |120 | 80 | 7 | 085 | 05 002 120 0 10 150 10 | 05 150 100 400 50
* NOTE : ICEX




Maximum Ratings

Electrical Characteristics {Ta=25°C, Unless Otherwise Specified)

Type Veso | Voo | Vess | Po o | low | fmo Ves | loes Ver | he @ & Vg vc&sm vmw) e | Ce 4 @ i [tof)| NF @ Freq
No. M v|Wm w) (A @ [ 8sW| ) ey {ma) (V) & @ (mAl (pF) (MHz) (mA)} (ns) | (dB)  (MHz)
Min Min | Min |@Tc=25% Max Mayx Min  Max Max Min  Max Min Max Typ|Min Typ Max Max | Max
BC300-6 |120{ 80 | 7 | 085 | 05 0.02 120 120 240 150 10 | 05 150 100 400
BC301 90 | 60 7 | 08 | 05 002 90 40 240 150 10 | 05 150 100 400 50
BC30t4 |50 [ 60 | 7 | 085 | 05 002 90 4 80 150 10 | 05 150 100 400 50
BC30W5 |90 | 60 | 7 | 085 | 05 002 90 76 140 150 10 | 05 150 100 400 50
BC3016 |90 | 60 | 7 | 08 | 05 002 90 120 240 150 10 | 05 150 100 400 50
BC302 60 | 45 | 7 | o085 | 08 002 60 4 240 150 10 | 05 150 100 400 50
BC3024 |60 | 45| 7 | 085 | 05 002 60 4 8 150 10 | 05 150 100 400 50
BC302-5 | 60 | 45| 7 | 085 | 05 002 60 70 140 150 10 | 05 150 100 400 50
BC3026 |60 | 45 | 7 | 085 | 05 002 60 120 240 150 10 | 08 150 100 400 50
BDI15 |245 | 180 | 5 | o0875] 02 2 5 10 |9 100
BF257 160 | 160 | 5 | 1 0.1 0.05 100 25 30 10 |1 30 35 110 30 35
BF258 250 | 250 | 5§ 1 0.1 005 200 25 3 10 |1 30 SIL )
BF259 300 | 300 | 5 1 01 005 250 25 30 10 |1 30 10 30
BF336 185 | 180 5 | 08 0.2 20 10 80 130 30
BF337 250 | 200 5 | 08 0.2 20 0 10 80 30
BF338 300 25} 5 | 08 | 02 20 0 10 80 130 30
BFX84 45 | 45 | 6 | 08 | 1 05 100 15 1000 10 | 015 1210 12 50 50 | 360
20 500 10 | 03s 13 150
30 150 10 |1 15 500
20 10 10 | 16 2 1000
BFX85 wo] e |6 | o8 |1 05 100 15 1000 10 | 015 12 10 12 50 50
005 80 30 500 10 | 03s 13 150
70 150 10 | 1 15 500
50 10 10| 18 21000
BFX86 5 | 45| 6| 0B |1 005 30 15 1000 10 | 015 1210 12 50 50 | 360
30 500 10 | 035 13 150
70 150 10 | 1 15 500
50 10 10 | 18 2 1000
BFY50 go | 35| 6 | 08 |1 005 60 20 10 6 |02 150 12 60 50
30 1% 6 |1 21000
15 1000 &
BFY51 60 | 30| 6 | 08 |1 005 40 30 10 6 | 035 150 12 50 50
40 150 6 | 16 21000
15 1000 6
BFY52 40| 20| 6| 08 |1 005 30 30 10 6 | 035 150 12 50 50
| 80 150 6 | 16 21000
! 15 1000 6
H
BFYs6 g5 | 45 | 7 | 08 | 1 002 50| 15 ot 10 | 03 15 150 25 40 50
20 500 10 | 12 2.3 1000
30 150 150 1
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Maximum Ratings

Electrical Characteristics (Tas25°C, Unless Otherwise Specfied)

Type Veao | Voo les  Vee | B €@ L& Vosgan  Vemsan e ® Yolf)
. i 0 w8 mw M0 e el e ine)
Min. | Min | Min Max Min  Max Max Min  Max Min Max Typ) Max
BFY72 |50 | 28 15 0.1 0.25 12 150 8
) 20 1 07 16 500
30 10
40 150 150
15 500
BSX45  |# 80| 40 001 60| 40 250 100 1 1000 25 850
BSX456 |4 80| 40 00t 601 10 a1 1 1600 25 850
40 100 100
15 500
BSX45-10 |# 80| 40 00t 60| 15 0.1 1 1000 25 850
63 160 100
25 500
BSX45-16 |4 80| 40 o0t 80| 25 ol 1 1000 2 850
100 250 100
35 500
BSX46  |#100| 60 0.01 40 250 100 1 1000 20 850
BSX466 |#100] 60 001 60| 10 0.1 i 1000 20 850
0 100 100
15 500
B85X48-10 |#100| 60 001 60| 15 04 1 1000 20 850
63 160 100
25 500
BSX45-16 ¥ 100 60 001 60l 25 04 1 1000 20 850
100 250 100 :
35 500
BSX47  |#120] 80 001 80| 40 250 100 1 1000 15 850
BSX476 ¢ 120 80 001 80| 1 0 1 1000 15 850
40 100 100
15 500
BSx47-10 |# 120 80 001 80| 15 01 1 1000 15 850
63 160 100
25 500
BSX4716 |§120 8O 001 80| 25 o1 1 1000 5 850
100 250 100
35 500
BSX62 |# 60| 40 ot 40| 40 250 1000 08 1.3 2000 70
07 12 1000
BSX626 |4 60| 40 01 40| 30 160 08 1.3 2000 70
40 100 1000 07 12 1000
25 2000
BSX62-10 |# 66| 40 01 40| 30 100 08 1.3 2000 70
63 160 1000 07 12 1000
25 2000
BSX62-16 |# 60| 40 ot 40| 30 100 08 13 2000 70
100 250 1000 07 12 1000
25 2000
BSX63 |4 80| 60 01 80| 4 250 1000 08 13 2000 70
07 12 1000
#NOTE : Vg
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Electrical Characteristics (Ta=25°C, Unless Otherwise Specified)
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Type Veao | Veso | Veso Py I v | fo Vs Vee | te @ & Ve Negan  Vegsan fe Cp { @ I |Hotfh| NF @ Freq
No. M| Mmim| W W LW A eV A 6w Ay M | VM) & (V) @{mA} (oF) (MHz) (mA)| (rs) | (dB)  (MHz)
Min | Min | Min [@Tc=25% Max Max Min  Max Max Min  Max Min Max Typ|Min Typ Max Max | Max
BSX63-6 (# 80| 60 5 5 3 01 60| 30 100 1 108 1.3 2000 70 30 200
40 100 1000 1107 1.2 1000
25 2000 5
BSX63-10 (# 80| 60 5 5 3 01 60 30 100 1 ] o8 1.3 2000 70 30 200
63 160 1000 i]07 1.2 1000
25 2000 5
BSX63-16 (# 80| 60 5 5 3 01 60 30 100 1 ]108 1.3 2000 70 30 200
100 250 1000 1 | a7 1.2 1000
25 2000 5
| BSYS1 60 35 5 0.8 0.5 0.1 40 120 150 10 |1 13 150 9 130 50
BSY52 25 5 08 0.5 0.1 100 300 150 10 |1 1.3 150 9 130
BSYS3 75 30 7 08 0.75 0.0 20 01 10 | 06 12 150 150
35 10 10 | 12 500
40 120 150 10
20 50 10
BSYSQ 75 30 7 08 075 001 60| 35 01 10 | 08 1.3 150 150 50
75 10 10
100 300 180 10
40 50 10
cL21 5 0.75 05 15 150 350 100 3 |08 150 80
CL1o0 5 08 1 005 40 50 280 150 10 | 06 150
CL150 5 08 005 25 50 280 150 1108 150
# NOTE : Vg




