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Silicon NPN Epitaxial

HITACHI

Application

UHF RF amplifier
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25C4229

Absolute Maximum Ratings (Ta= 25°C)

Item Symbol Ratings Unit
Collector to base voltage Veeo 30 \%
Collector to emitter voltage Veeo 25 \Y,
Emitter to base voltage Veso 3 \%
Collector current Ic 20 mA
Collector power dissipation Pc 150 mwW
Junction temperature Tj 150 °C
Storage temperature Tstg -55 to +150 °C
Electrical Characteristics (Ta= 25°C)
Item Symbol Min Typ Max Unit Test conditions
Collector to base breakdown Verceo 30 — — \% lc=10pA, I.=0
voltage
Collector cutoff current lcso — — 0.3 HA Ve =15V, 1.=0
Collector cutoff current leeo — — 10 HA Ve =25V, Ry = ¥
Emitter cutoff current leso — — 1.0 HA Vg =3V, I.=0
Collector to emitter saturation Vg, — — 5.0 \% lc =10 mA, I;=1mA
voltage
DC current transfer ratio hee 50 — 180 Ve =5V, I =2 mA
Collector output capacitance Cob — 0.6 0.8 pF V=10V, =0, f=1MHz
Gain bandwidth product fr 0.7 1.0 — GHz Ve =5V, Ic=2mA
Power gain PG 10 15 — dB Ve =4V, I =2mA,
f =900 MHz
Noise figure NF — 3.0 45 dB Ve =4V, lc =2 mA,
f =900 MHz
AGC voltage Vase 1.8 — 2.7 \% Ve =4V, . =2 mA,
f =900 MHz P,, = -50dBm,
GR =30dB
Note: Marking is “Ul-".
HITACHI
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25C4229

S Parameter s (Emitter Common)

Test condition V=5V, 100 MHz to 1000 MHz (100 MHz STEP), Z, =50 W
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25C4229

S Parameter s (Base Common)

Test condition Ve =5V, 100 MHz to 1000 MHz (100 MHz STEP), Zo = 50 W
Il:=
IC=
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25C4229

S Parameter s (Emitter Common)

Test Condition Vg =5V, Ic=2mA, Z,=50W

Freq. S11 S21 S12 S22
(MHz) MAG. ANG. MAG. ANG. MAG. ANG. MAG. ANG.
100 0.847 —42.5 5.910 148.0 0.025 67.6 0.951 -7.0
200 0.702 =777 4.593 1245 0.039 51.2 0.879 -10.6
300 0.598 -103.7 3.528 108.2 0.046 43.6 0.828 -11.6
400 0.540 -121.4 2.817 97.2 0.049 41.3 0.799 -12.1
500 0.513 -137.6 2.325 88.3 0.051 41.7 0.781 -12.8
600 0.498 -149.7 1.984 81.1 0.052 43.6 0.767 -13.6
700 0.500 -159.1 1.719 74.6 0.054 46.7 0.756 -14.7
800 0.501 -166.9 1.522 68.8 0.056 49.8 0.745 -15.8
900 0.520 -173.8 1.355 63.3 0.058 54.4 0.734 -16.9
1000 0.524 -179.5 1.232 59.1 0.061 58.5 0.725 -18.1
Test Condition Vg =5V, Ic=5mA,Z,=50W
Freq. S11 S21 S12 S22
(MHz) MAG. ANG. MAG. ANG. MAG. ANG. MAG. ANG.
100 0.606 -110.9 6.693 116.7 0.017 47.2 0.877 -6.3
200 0.559 -145.3 3.889 98.1 0.021 45.6 0.843 -6.9
300 0.543 -161.9 2.638 88.2 0.024 52.4 0.828 -8.0
400 0.546 -171.3 2.023 80.9 0.028 58.5 0.818 -9.3
500 0.555 -179.2 1.635 74.5 0.033 64.9 0.809 -10.7
600 0.562 174.6 1.378 68.8 0.038 70.3 0.799 -12.4
700 0.577 170.2 1.184 63.4 0.043 75.0 0.788 -14.0
800 0.583 165.7 1.045 58.5 0.049 77.8 0.777 -15.7
900 0.596 161.8 0.933 53.8 0.056 80.6 0.765 -17.3
1000 0.607 158.4 0.838 49.8 0.063 82.7 0.752 -18.8
HITACHI
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Y Parameters (Emitter Common)

Test Condition Vg =5V, Ic=2mA

Freg. Yie (mS) Yfe (mS) Yre (mS) Yoe (mS)
(MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.
100 1.667 6.759 67.553 -13.446  -0.008 -0.287 0.062 0.464
200 4.668 13.547 64.179 -25.577  -0.052 —-0.585 0.111 1.032
300 9.767 19.505 57.680 -37.926  -0.123 —-0.884 0.233 1.545
400 16.044 23.355 48.275 -47.353  -0.213 -1.165 0.393 2.024
500 24.480 26.080 38.204 -55.929  -0.315 -1.449 0.565 2.495
600 33.133 25.858 26.008 —61.506  —0.443 -1.702 0.774 2.942
700 41.424 23.938 13.802 —-63.603  —0.550 -1.953 1.009 3.362
800 48.522 19.437 1.525 —-62.673  —0.695 -2.189 1.259 3.785
900 55.988 14.034 -9.614 —-60.249  -0.808 —2.483 1.493 4.156
1000 59.232 6.384 -18.460 54455  -0.947 —2.696 1.753 4.499
Test Condition Vi =5V, Ic=5mA
Freq. Yie (mS) Yfe (mS) Yre (mS) Yoe (mS)
(MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.
100 12.186 22.124 125460 -60.901  -0.033 —-0.358 0.142 0.569
200 31.220 30.351 84.056 -93.716  -0.125 —-0.667 0.280 1.184
300 48.707 25.371 39.816 -98.179  -0.227 -0.931 0.532 1.664
400 58.928 16.476 10.854 -89.321  -0.333 -1.197 0.710 2.096
500 64.974 4.453 -10.374  -76.524  -0.460 -1.470 0.896 2.508
600 65.588 —6.699 -22.820 -62.078 -0.575 -1.708 1.108 2.931
700 65.289 -15.236  -29.399 -49.731  -0.687 -1.997 1.315 3.313
800 61.116 -22.425 -32.174 -38.168 -0.837 -2.202 1.573 3.703
900 57.148 -28.202 32984 28950 -0.991 —2.456 1.823 4.090
1000 52.783 -32.233 -32.007 —21.590 -1.143 —2.672 2.107 4.403
HITACHI
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S Parameter s (Base Common)

Test Condition Vg =5V, Ic=2mA, Z,=50W

Freq. S11 s21 S12 S22
(MHz) MAG. ANG. MAG. ANG. MAG. ANG. MAG. ANG.
100 0.554 176.3 1.538 7.7 0.004 76.2 0.999 -1.9
200 0.559 173.3 1.535 -15.5 0.010 87.8 1.001 4.1
300 0.566 169.9 1.531 -23.8 0.015 88.8 1.002 —6.3
400 0.568 166.4 1.516 -32.0 0.020 89.1 1.003 -8.6
500 0.583 163.6 1.500 -40.5 0.024 90.1 1.004 -11.2
600 0.597 160.4 1.478 -48.9 0.029 91.6 1.003 -13.8
700 0.605 157.7 1.447 -57.7 0.035 90.4 0.999 -16.8
800 0.615 154.6 1.412 —66.6 0.041 91.2 0.993 -19.8
900 0.628 152.7 1.365 -76.1 0.044 89.9 0.979 -23.1
1000 0.640 149.7 1.307 -84.4 0.049 90.0 0.962 -26.1
Test Condition Vg =5V, Ic=5mA,Z,=50W
Freq. S11 S21 S12 S22
(MHz) MAG. ANG. MAG. ANG. MAG. ANG. MAG. ANG.
100 0.762 175.4 1.715 -13.1 0.003 75.5 0.999 -2.4
200 0.764 171.1 1.676 -25.1 0.007 95.9 1.001 -4.8
300 0.761 166.5 1.599 -37.5 0.012 97.2 1.000 -7.5
400 0.757 162.5 1.517 —49.0 0.017 100.7 0.997 -10.3
500 0.761 158.6 1.427 -60.5 0.022 104.1 0.990 -13.2
600 0.764 154.6 1.334 -71.4 0.028 105.2 0.980 -16.4
700 0.761 151.6 1.233 -82.4 0.033 103.3 0.962 -19.6
800 0.761 147.8 1.137 -92.7 0.041 102.8 0.942 -22.7
900 0.761 144.7 1.042 -102.7 0.048 101.7 0.917 -25.7
1000 0.759 141.9 0.944 -112.1 0.054 98.9 0.885 -28.4
HITACHI
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Y Parameter s (Base Common)

Test Condition Vg =5V, Ic=2mA

Freg. Yie (mS) Yfe (mS) Yre (mS) Yoe (mS)
(MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.
100 69.274 —-6.510 —-67.616  12.982 —-0.054 -0.177 0.062 0.464
200 68.907 -11.584  -64.291  24.545 —-0.059 —-0.446 0.111 1.032
300 67.557 -17.761  -57.913  36.381 -0.110 —0.660 0.233 1.545
400 64.500 —23.139  -48.669  45.329 -0.180 —-0.859 0.393 2.024
500 62.935 -28.802  -38.770  53.433 —-0.250 -1.047 0.565 2.495
600 59.471 -34.407 —26.782 58.563 -0.331 —1.240 0.774 2.942
700 55.685 -38.256  -14.811  60.241 —-0.459 -1.409 1.009 3.362
800 50.611 -41.641  -2.783 58.889 -0.564 -1.595 1.259 3.785
900 47.059 —44.543 8.121 56.093 —-0.685 -1.672 1.493 4.156
1000 41.579 —46.267 16.706 49.955 —0.806 -1.804 1.753 4.499
Test Condition Vi =5V, Ic=5mA
Freq. Yie (mS) Yfe (mS) Yre (mS) Yoe (mS)
(MHz) REAL IMAG. REAL IMAG. REAL IMAG. REAL IMAG.
100 137.754  -38.565  -125.601 60.332 -0.108 -0.212 0.142 0.569
200 115431  -62.847  -84.336  92.532 -0.155 -0.517 0.280 1.184
300 88.828 —72.075  -40.347  96.515 —-0.304 -0.733 0.532 1.664
400 70.159 —71.946  -11.564  87.225 -0.377 —0.899 0.710 2.096
500 55.036 —71.033 9.478 74.016 —-0.436 -1.038 0.896 2.508
600 43.301 —67.554 21.712 59.147 —-0.533 -1.223 1.108 2.931
700 36.519 —63.650 28.083 46.417 -0.629 -1.317 1.315 3.313
800 29.677 —59.092 30.601 34.465 —-0.736 -1.501 1.573 3.703
900 24.996 -55.518 31.160 24.860 -0.832 -1.634 1.823 4.090
1000 21.739 -520.92 29.901 17.187 —-0.963 -1.730 2.107 4.403
HITACHI
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Power Gain and Noisefigure Test Circuit
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25C4229

When using this document, keep the following in mind:

1. Thisdocument may, wholly or partially, be subject to change without notice.
2. All rightsarereserved: No oneis permitted to reproduce or duplicate, in any form, the whole or

part of this document without Hitachi’ s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or
any other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any
intellectual property claims or other problems that may result from applications based on the

examples described herein.

5. Nolicenseisgranted by implication or otherwise under any patents or other rights of any third party

or Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for usein MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’ s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products
are requested to notify the relevant Hitachi sales offices when planning to use the productsin

MEDICAL APPLICATIONS.
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