m SEMICONDUCTOR m— -
TECHNICAL DATA MRF904
| The RF Line
NPN SILICON HIGH-FREQUENCY TRANSISTOR
... designed for use as low-noise, high-gain, general purpose amplifiers.
® High Current-Gain — Bandwidth Product —
7 = 4.0 GHz (Typ) @ Ic = 15 mAdc Ic = 30 mA
® Low Noise Figure — HIGH FREQUENCY
NF = 1.5 dB (Typ) (¢ f = 450 MHz TRANSISTOR
= 2.5d8 (Typ) «« f = 1.0 GHz NPN SILICON
¢ High Power Gain —
Gmax = 16 dB (Typ) @ f = 450 MKz
= 10dB (Typ} &« f = 1.0 GHz
® Excellent Third Order Intercept — + 25 dBm (Typ)
® MIL-S-19500 Processed Versions Available as MRF904HX, MRFO04HXV
MAXIMUM RATINGS
Rating Symbot Value Unit
Collector-Emitter Voltage VCEO 15 Vdc
Collector-Base Voltage VeBo 25 Vdc
Emitter-Base Voltage VEBO 3.0 Vdc
Collector Current — Continuous IC 30 mAdc
Total Power Dissipation (a Tp = 25°C Pp 0.2 Watt
Derate above 25°C 1.14 mwW-rC
Starage Temperature Range Tstg —-65 to +200 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted.} i
Characteristic symbol | Min | Typ [ Max [ unit ¢
OFF CHARACTERISTICS ,
Collector-Emitter Breakdown Voltage V(BRICEO | 15 — — | Vdc x
{ic = 1.0 mAdc, Ig = 0) 1
Collector-Base Breakdown Voltage VBRICBO | 25 | — — | Vdc
(ic = 0.1 mAdc, Ig = 0) ]
Emitter-Base Breakdown Voltage V(BR)EBO | 3.0 — — | Vdc
(g = 0.1 mAdc, Ig = 0)
Collector Cutoff Current IcBO — — 50 |nAdc STYLE 10
(Veg = 15Vde, Ig = 0) AN T EMITTER
2 BASE
ON CHARACTERISTICS Y k 3 COLLECTOR
DC Current Gain hFe 30 (| — {200 | — ‘ 4 cast
{Ilc = 5.0 mAdc, Vog = 5.0 Vdc) NOTE ALu RULES AND NOTES ASSOCIATED WITH TO 72
DYNAMIC CHARACTERISTICS OUTLINE SeALL 47PLe
Current-Gain — Bandwidth Product fr — | 40| — |GHe Do MLUMETERS | NCHES
DIM . MIN | MAX | MIN _ MAX
(ic = 15 mAdc, Vg = 10 Vdc, f = 1.0 GHz) f H i s 0 s | om | g |
Collector-Base Capacitance Ceb — | — | 10| pF [ AN L R
c o oan o, s [ o | oo
{Veg = 10Vde, Ig = 0, f = 1.0 MH2) ’ b 08 L om | oos | oo
Noise Figure NF dB P EL - oo - Lo
_ CF [ o4 | oa D ows | o0
(ic = 5.0 mAdc, Vcg = 6.0 Vdc, S6 | IMBSC | ai0esC
f = 450 MHz) — | 15| — W Lo ] e 00m | o0
({Ic = 5.0 mAdc, Vcg = 6.0 Vdc, f = 1.0 GHz) — | 25| — Sy on | s 00 | oo
Kl - Do ] -
FUNCTIONAL TEST Potex] - Tem | - f
- - - .’ 45 BSC 5 5
Unilateralized Gainl1) Gmax d8 PN e 0‘059 B§Ec
{Ig = 5.0 mAdc, Vo = 6.0 Vdc, e — Than | - T
f = 450 MHz) — 16 _
ic = 5.0 mAdc, Vcg = 6.0 Vdc, f = 1.0 GH2) — 10 — CASE 20-03
Sl TO-206AF
1) Omax = T8RP oo (T0-72)
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MRF904

FIGURE 1 — NOISE FIGURE versus FREQUENCY
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FIGURE 3 ~ COLLECTOR-BASE CAPACITANCE versus
COLLECTOR-BASE VOLTAGE
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FIGURE 5 — CURRENT-GAIN — BANDWIDTH PRODUCT versus
COLLECTOR CURRENT
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Gmax, UNILATERALIZED GAIN (d8) NF NOISE FIGURE (18)

DIM, INTERMODULATION DISTORTION (d8)

IGURE 2 - NOISE FIGURE versus COLLECTOR CURRENT
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FIGURE 4 — UNILATERALIZED GAIN (G pyy) versus
FREQUENCY
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FIGURE 6 — INTERMODULATION DISTORTION versus
COLLECTOR CURRENT
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MRF904

TABLE 1 - S11 PARAMETERS

Frequency (MHz)
Vee [ 100 200 500 800 1000
(Volts) (mA} s11 Lo S11 Lo S11 Lo §17 L¢ -3 A L
1.0 1.0 0.941 -22 0.85 -43 057 -91 0.37 -128 0.30 -151
25 0.85 -31 067 -57 0.35 -102 0.20 -136 0.14 -157
50 0.69 -44 046 -7 0.21 -109 0.10 -144 0.069 -166
10 0.45 -67 0.28 -84 Q.13 -136 0.087 172 0.07% 145
15 0.37 =110 0.31 -145 0.26 170 0.27 139 0.27 122
30 0.71 -178 on 169 0.68 144 0.68 ”n 0.65 107
3.0 1.0 0.94 -19 0.87 -37 061 -80 0.39 -114 0.30 -134 2
25 0.87 -26 0.71 -47 7 0.39 -84 o1 -106 0.15 -115
50 0.74 ~-34 0.52 -55 0.25 -77 0.13 -82 0.109 -79
10 0.55 42 035 -58 0.18 -66 0.11 -60 0.105 -b§
15 046 -46 0.28 -59 0.15 -64 0.096 -56 0.092 -49
30 0.28 -95 0.2 -134 0.16 17% 0.17 135 0.17 116
6.0 10 095 BT 0.88 35 0.63 76 0.40 108 0.30 26
25 0.89 23 0.74 43 042 -7 0.23 -94 0.17 -100
50 0.77 -31 0.56 49 0.29 57 0.18 -69 0.15 -66
10 0.61 -37 0.40 -50 0.23 -85 0.16 -51 0.16 -50
15 052 a0 0.34 -51 0.20 52 0.15 -47 0.15 47
30 0.36 -68 0.21 -70 0.098 -77 0.037 -59 0.033 -27
10 1.0 0.96 <17 0.89 33 0.65 73 0.41 ~103 0.31 121
25 0.89 -22 0.76 -41 044 -73 0.25 -88 0.18 -93
5.0 0.79 -28 0.59 46 0.32 -63 0.20 -65 0.18 -83
10 0.64 -34 0.44 47 0.26 -52 0.19 -49 0.18 -49
15 0.57 -37 0.38 -48 0.23 -49 0.18 -46 0.17 -46
30 041 -51 0.24 -64 0.12 -67 0.061 -52 0.055 -36

TABLE 2 — S21 PARAMETERS

Fraquancy (MHz)
Vee ic 100 200 500 800 1000
(Volts) (mA} s21 Lo s21 L 821 LY s21 L@ s21 L¢
1.0 10 532 156 3.06 137 222 97 165 70 1.44 56
28 6.79 146 557 124 3.15 86 2.4 64 1.81 52
5.0 10.97 133 7.60 110 3.62 79 238 61 2.00 49
10 13.16 118 8.07 99 3.60 74 235 57 1.96 46
15 9.84 108 5.66 g1 244 67 1.63 49 1.38 38
30 1.65 83 0.88 69 047 46 043 37 0.45 31
3.0 1.0 3.33 169 3n 142 2.36 103 179 76 1.55 62
25 6.89 150 5.85 129 3.48 92 2.38 70 2.00 58
5.0 11.49 138 8.34 115 4.12 84 2.70 66 2.25 55
10 15.71 125 9.82 104 439 79 2.85 63 2.34 63
15 16.97 19 10.05 100 439 77 283 61 2.34 52
30 12.66 108 7.02 82 298 70 1.94 54 161 44
6.0 1.0 3.31 160 30 144 241 106 1.83 79 1.60 65
25 6.80 151 5.85 131 3.60 94 2.46 77 2.07 60
5.0 11.44 140 B.54 117 4.28 86 2.83 68 233 57
10 15.85 127 10.14 107 4.61 81 2.96 65 246 65
15 17.20 122 1047 102 4.60 79 2.96 63 245 &4
30 16.37 113 9.38 96 4.00 75 258 59 2.14 49
10 1.0 3.25 160 3.08 145 2.40 108 1.83 B1 161 67
25 6.73 152 585 132 3.63 96 2.50 74 2.10 62
5.0 11.19 142 849 119 4.34 88 2.85 69 237 59
1Q 15.59 129 10.16 108 4.66 82 3.00 66 247 56
15 17.04 124 10.49 104 4.65 80 2.99 64 247 55
30 16.18 115 9.38 a8 4.03 96 2.60 60 214 50

____________________________________________________________________|
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MRF904

TABLE 3 - S12 PARAMETERS

Frequency (MHz)
Vee e 100 200 500 800 1000
{Volts) {mA) s12 L S12 Lo 812 Le 812 Lo s12 L9
1.0 1.0 0.054 73 0.097 61 0.159 41 0.184 36 0.194 37
25 0.051 69 0.084 58 0.140 50 0.189 48 0.220 46
5.0 0.046 65 0.072 60 0.137 58 0.201 53 0.239 50
10 0.041 64 0.067 64 0.142 62 0.215 56 0.256 51
15 0.043 61 0.070 63 0.152 62 0.230 1 0.277 50
30 0.058 50 0.093 58 0.209 687 0311 46 0.372 39
3.0 1.0 0.039 75 0.072 65 0.123 46 0.143 42 0.151 44
2.5 0.037 72 0.063 62 0.110 54 0.150 53 0.174 52
5.0 0.033 70 0.055 64 0.108 62 0.160 58 0.190 55
10 0.030 70 0.050 68 ¢.109 67 0.165 61 0,199 57
15 0.028 70 0.049 70 0.109 68 0.167 62 0.200 57
30 0.026 68 0.046 70 0.106 69 0.165 64 0.200 61
6.0 1.0 0.032 76 0.060 66 0.106 49 0.123 a5 0.131 48
2.5 0.031 73 0.054 64 0.095 57 0.130 56 0.181 55
5.0 0.028 n 0.048 66 0.094 64 0,139 61 0.165 58
10 0.026 n 0.043 69 0.094 68 0.144 63 0.172 59
15 0.024 n 0.042 71 0.093 639 0.144 64 0.172 60
30 0.021 IAl 0.037 72 0.086 7 0.134 67 0.162 63
10 10 0.028 77 0.053 68 0.095 50 0.109 a7 0.116 50
2.5 0.027 74 0.048 65 0.085 58 0.116 57 0.134 57
5.0 0.025 73 0.043 67 0.084 64 0.125 62 0.148 60
10 0.023 72 0.037 69 0.084 69 0.128 64 0.153 61
15 0.022 73 0.037 70 0.084 69 0.128 65 0.152 62
30 0.019 72 0.033 72 0.076 72 0.119 68 0.143 66

TABLE 4 — S PARAMETERS

Frequency (MHz)
Vee Ic 100 200 500 800 1000
{Volts) {(mA} $22 Ld $22 Le S22 Lo 522 Le 8§22 Lo
1.0 1.0 0.966 -12 0.893 -23 0.693 -41 0612 -563 0.594 -59
25 0.901 -18 0.760 -29 0.548 <42 0498 -51 0.494 -56
50 0.793 -24 0.619 -32 0.456 -39 0429 -49 0.439 -54
10 0.635 -29 0.486 -32 0.390 -36 0377 -47 0.389 -53
15 0.453 -29 0.364 -29 0313 -34 0.309 -48 0.321 -14
30 0.048 -78 0.035 -88 0.032 -135 0.031 -162 0.007 -167
3.0 1.0 0976 -9.0 0926 -18 0.770 -35 0.702 46 0.683 -51
25 0.936 ~13 0.828 -23 0.648 -35 0.608 -43 0.608 -48
5.0 0.853 -18 o2 -25 0577 -32 0.555 41 Q0.565 -46
10 0.758 -20 0629 -23 0539 -29 0.529 -39 0.544 -44
15 g -20 0.601 =22 0.533 ~27 0,526 -38 0.540 -44
30 0.631 -15 0576 -16 0.548 -25 0.546 -38 0.558 -45
6.0 1.0 0.982 -8.0 0.939 -16 0.803 -31 0.742 42 0.734 -47
25 0.947 -1 0.861 -20 0699 -31 0.662 -40 0.660 -45
50 0.882 -15 0.759 -21 0633 -29 0617 -31 0.627 -43
10 0.801 -17 0.684 -20 0.607 -26 0.601 -35 0.610 -41
15 0.769 -17 0.667 -19 0.602 -25 0.601 -35 0.607 -40
30 0.737 -14 0.672 -15 0.640 -22 0.641 -33 0.655 -40
10 1.0 0.983 -7.0 0.949 -14 0.830 -29 0.774 -39 0.765 -40
25 0.954 -10 0.880 -18 0.733 -29 0.698 -37 0.702 42
5.0 0.901 -13 0.793 -19 0.676 -27 0.659 -35 0.668 -41
10 0.834 -15 0.725 -18 0.646 -24 0.646 -33 0.658 -39
15 0.802 -15 0.706 -17 0.645 -23 0.648 -33 0.661 -39
30 0.776 -13 0712 -14 0.678 -22 0.686 -32 0.699 -38
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