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RF Transistor, NPN Single
MCPH4

3.5V, 40 mA, fr = 25 GHz
MCH4009

Features
* Low-Noise Use: NF = 1.1 dB typ (f=2 GHz)

* High Cut-Off Frequency : fr =25 GHz typ (Vce=3 V)

Semiconductor Components Industries, LLC, 2013 1
February, 2024 - Rev. 1

DATA SHEET
WWw.onsemi.com

S

I SC-82FL
MCPH4
CASE 419AR

ELECTRICAL CONNECTION

1: Collector
2: Emitter
3: Base
4: Emitter
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GG = Specific Device Code
XX = Lot Number

tFor information on tape and reel specifications, in-
cluding part orientation and tape sizes, please refer
to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

Publication Order Number:
MCH4009/D
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/pub/collateral/brd8011-d.pdf
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NF, NOISE FIGURE (dB)

PC, COLLECTOR DISSIPATION (mW)
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TYPICAL CHARACTERISTICS (CONTINUED)

U
VCE =3V
f=2GHz

N Vi
N \ ze=s00 /)
N
I
Zs=Zgopt
Ic, COLLECTOR CURRENT (mA)
Figure 7. NF - Ic
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Figure 8. Pou - Pin
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MCH4009

S Parameters (Common Emitter)

Table 2. Veg =1V, Ic =5 mA
Freq [MHz] | |S11] £S11
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S Parameters (Common Emitter) (continued)

Table 2. Vcg = 1V, Ic = 20 mA

MCH400¢

Freq [MHz] |S11] £S11 [S21] 2521 [S12| £S12 [S22| 1522
500 0.537 790.6 19.515 119.9 0.033 56.6 0.560 760.3
1000 0.463 T131.2 11.501 98.0 0.047 50.3 0.333 786.0
1500 0.437 T152.5 7.973 85.6 0.058 49.6 0.233 T102.7
2000 0.425 T165.4 6.106 76.7 0.070 49.8 0.179 T116.2
2500 0.417 T177.7 4.959 69.1 0.081 48.1 0.149 T127.4
3000 0.416 173.4 4188 61.8 0.093 46.1 0.126 T136.7
3500 0.417 166.1 3.640 55.1 0.104 43.9 0.104 T144.6
4000 0.417 159.8 3.241 48.6 0.115 41.2 0.086 T151.3
4500 0.416 154.1 2.933 42.2 0.127 38.2 0.068 T162.2
5000 0.408 148.1 2.702 35.7 0.138 34.3 0.053 T173.4
5500 0.398 141.4 2.526 29.3 0.148 30.1 0.044 176.8
6000 0.391 131.4 2.359 221 0.160 25.4 0.051 150.8
6500 0.392 119.9 2.216 14.7 0.169 20.1 0.068 139.9
7000 0.410 107.5 2.078 7.1 0.177 15.0 0.091 130.4
7500 0.442 96.4 1.944 70.2 0.181 9.3 0.112 120.9
8000 0.478 87.6 1.804 7.5 0.187 42 0.136 108.3
8500 0.520 81.9 1.687 T14.1 0.188 70.9 0.161 96.9
9000 0.550 77.7 1.579 120.7 0.191 6.0 0.186 83.7
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MCH4009

S Parameters (Common Emitter) (continued)
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MCH4009

S Parameters (Common Emitter) (continued)

Table 2. VCE =3V, IC =5mA

Freq [MHz] |S11] | £S11 | [S21] 2521 [S12| £S12 [S22| 1522

500 0.832
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S Parameters (Common Emitter) (continued)

Table 2. Vcg =3V, Ic = 10 mA

MCH4009

Freq [MHz] |S11] £S11 [S21] 2521 [S12| £S12 [S22| 1522
500 0.702 156.3 17.369 1345 0.030 64.1 0.751 137.2
1000 0.548 795.2 11.870 109.5 0.047 51.6 0.521 T56.1
1500 0.460 T120.2 8.647 945 0.056 47.3 0.386 765.7
2000 0.417 T137.4 6.729 84.0 0.064 457 0.308 714
2500 0.384 T152.5 5.523 75.6 0.072 44.9 0.263 T75.7
3000 0.371 T164.2 4678 67.6 0.080 437 0.234 T77.6
3500 0.364 T173.8 4.075 60.6 0.088 424 0.212 8.7
4000 0.360 178.4 3.626 53.9 0.096 40.8 0.199 8.7
4500 0.356 171.7 3.298 475 0.105 38.7 0.188 778.3
5000 0.347 165.1 3.031 41.0 0.113 35.8 0.179 78.7
5500 0.335 158.3 2.799 34.7 0.122 33.1 0.177 780.7
6000 0.317 147.9 2.664 27.8 0.131 295 0.161 84.8
6500 0.310 1355 2.518 20.6 0.140 255 0.150 793.0
7000 0.320 120.9 2.381 13.2 0.147 211 0.136 T104.2
7500 0.348 107.1 2.239 5.8 0.152 16.0 0.124 T117.2
8000 0.383 96.4 2.101 1.4 0.157 11.5 0.103 T129.8
8500 0.428 89.7 1.978 8.3 0.162 7.0 0.083 T145.3
9000 0.464 84.7 1.859 T15.0 0.164 2.9 0.057 7166.6
9500 0.493 81.3 1.769 T21.2 0.169 T15 0.041 153.8
10000 0.517 771 1.691 728.0 0.173 6.9 0.057 106.2
10500 0.533 721 1.616 735.0 0.173 T12.3 0.095 88.8
11000 0.549 62.7 1.546 422 0.176 T17.9 0.132 83.0
11500 0.564 53.3 1.479 749.9 0.176 24.3 0.169 82.2
12000 0.602 43.2 1.405 758.1 0.175 311 0.211 80.5
12500 0.639 343 1.317 765.8 0.171 371 0.236 76.7
13000 0.672 28.2 1.226 Y735 0.165 427 0.257 69.9
13500 0.704 24.8 1.141 780.0 0.163 T47.9 0.262 61.4
14000 0.725 233 1.078 786.6 0.160 152.4 0.275 49.6
14500 0.728 21.9 1.014 792.8 0.161 58.5 0.292 38.2
15000 0.729 205 0.966 799.0 0.163 63.4 0.315 30.9
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S Parameters (Common Emitter) (continued)

Table 2. Vcg = 3V, Ic = 20 mA

MCH4009

Freq [MHz] |S11] £S11 [S21] 2521 [S12| £S12 [S22| 1522
500 0.562 T72.2 22.269 125.7 0.026 62.0 0.659 T43.9
1000 0.442 T113.0 13.651 102.2 0.039 56.1 0.421 61.7
1500 0.389 T136.8 9.560 89.2 0.049 54.2 0.302 769.8
2000 0.364 T152.5 7.334 79.9 0.059 52.9 0.237 T74.2
2500 0.347 T165.9 5.959 723 0.069 52.3 0.200 T77.4
3000 0.341 T176.1 5.031 65.2 0.078 50.2 0.178 T78.2
3500 0.340 175.8 4372 58.6 0.089 48.3 0.162 7.7
4000 0.339 169.1 3.886 523 0.098 46.2 0.153 776.0
4500 0.335 163.4 3.524 46.1 0.108 435 0.145 743
5000 0.328 157.5 3.238 39.9 0.117 40.2 0.140 T72.7
5500 0.316 150.9 3.007 33.7 0.127 36.6 0.137 737
6000 0.302 140.8 2.833 27.1 0.137 32.4 0.126 77.4
6500 0.298 128.4 2.670 20.0 0.145 27.8 0.116 786.6
7000 0.313 114.4 2.520 12.8 0.153 23.1 0.102 799.7
7500 0.346 101.7 2.367 5.7 0.159 18.1 0.088 T115.9
8000 0.382 91.9 2.218 1.4 0.164 13.3 0.070 T132.1
8500 0.428 86.2 2.088 8.0 0.168 8.5 0.051 T156.7
9000 0.462 81.8 1.964 T14.6 0.171 3.9 0.033 156.9
9500 0.492 79.1 1.867 720.6 0.174 70.6 0.043 102.7
10000 0.514 75.0 1.781 T27.3 0.178 6.1 0.075 79.7
10500 0.532 70.2 1.705 34.1 0.180 T11.2 0.115 725
11000 0.549 61.0 1.628 412 0.181 T17.4 0.152 70.6
11500 0.566 51.8 1.559 485 0.183 T23.7 0.184 723
12000 0.603 41.9 1.484 56.7 0.180 7306 0.224 717
12500 0.644 33.2 1.390 64.3 0.175 736.3 0.248 68.6
13000 0.675 27.2 1.295 718 0.169 4138 0.267 62.1
13500 0.707 23.9 1.210 178.3 0.167 T47.1 0.275 53.7
14000 0.724 225 1.142 84.7 0.165 T52.1 0.289 427
14500 0.729 21.2 1.074 791.0 0.165 157.2 0.306 317
15000 0.730 19.9 1.032 796.8 0.167 62.9 0.328 24.1
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S Parameters (Common Emitter) (continued)

Table 2. Vcg = 3V, Ic = 30 mA

MCH4009

Freq [MHz] |S11] £S11 [S21] 2521 [S12| £S12 [S22| 1522
500 0.490 181.8 23.946 121.7 0.024 63.5 0.613 T46.5
1000 0.404 T123.0 14.101 99.2 0.036 57.8 0.381 762.8
1500 0.368 T145.3 9.747 87.1 0.047 57.2 0.271 769.8
2000 0.353 T159.9 7.456 78.4 0.057 56.8 0.213 73.4
2500 0.342 T172.5 6.032 70.9 0.068 55.1 0.180 T75.7
3000 0.340 178.3 5.086 64.0 0.078 53.1 0.161 76.2
3500 0.340 170.8 4.418 57.7 0.088 50.9 0.148 T75.1
4000 0.337 164.6 3.925 515 0.098 48.4 0.141 734
4500 0.336 159.1 3.556 45.4 0.108 453 0.135 770.8
5000 0.327 1535 3.267 39.2 0.118 41.8 0.131 769.6
5500 0.317 147.1 3.039 33.1 0.128 38.0 0.130 70.0
6000 0.306 137.1 2.856 26.4 0.138 335 0.120 7338
6500 0.303 124.9 2.689 19.5 0.147 29.3 0.110 7836
7000 0.320 111.4 2.535 12.3 0.154 24.3 0.096 796.2
7500 0.354 99.2 2.380 5.3 0.161 19.0 0.082 T113.2
8000 0.391 90.0 2.226 T1.7 0.165 14.2 0.062 T130.2
8500 0.435 84.6 2.096 8.4 0.170 9.4 0.044 T158.2
9000 0.469 80.4 1.971 T14.8 0.172 43 0.029 146.9
9500 0.499 778 1.874 720.7 0.177 0.4 0.044 92.7
10000 0.522 738 1.786 275 0.180 5.4 0.078 75.3
10500 0.537 69.3 1.709 34.2 0.182 T10.4 0.120 69.4
11000 0.555 59.9 1.634 T41.3 0.184 T16.6 0.154 68.1
11500 0.573 50.9 1.564 48.6 0.184 22.9 0.187 69.9
12000 0.611 41.2 1.487 56.7 0.182 730.1 0.225 70.0
12500 0.649 32.4 1.394 764.2 0.177 736.0 0.248 67.0
13000 0.681 265 1.298 716 0.172 411 0.268 60.7
13500 0.711 23.4 1.210 T78.1 0.169 46.4 0.278 52.2
14000 0.730 22.0 1.142 84.6 0.166 T51.5 0.291 40.9
14500 0.735 20.6 1.074 790.7 0.166 56.6 0.309 30.6
15000 0.734 19.3 1.037 796.5 0.169 62.7 0.332 23.0
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