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		  Datasheet File OCR Text:


		  21 mmbr941 mrf947 mrf9411 series motorola rf device data the rf line    $  !   #%  !!" ! designed for use in high gain, low noise smallsignal amplifiers. this series features excellent broadband linearity and is offered in a variety of packages. ? fully implanted base and emitter structure ? 9 finger, 1.25 micron geometry with gold top metal ? gold sintered back metal ? available in tape and reel packaging options: t1 suffix = 3,000 units per reel t3 suffix = 10,000 units per reel order this document by mmbr941lt1/d  semiconductor technical data 	   


 i c  = 50 ma low noise highfrequency transistors case 31808, style 6 sot23 low profile mmbr941lt1, t3, mmbr941blt1 case 318a05, style 1 sot143 low profile mrf9411lt1 case 41902, style 3 mrf947at1, mrf947bt1, mrf947t1, t3 ?  motorola, inc. 1997 rev 9

 mmbr941 mrf947 mrf9411 series 22 motorola rf device data maximum ratings rating symbol mmbr941lt1, t3 mrf9411lt1 mrf947 series unit collectoremitter voltage v ceo 10 10 10 vdc collectorbase voltage v cbo 20 20 20 vdc emitterbase voltage v ebo 1.5 1.5 1.5 vdc power dissipation (1) t c  = 75  c derate linearly above t case  = 75  c @ p dmax 0.25 3.33 0.25 3.33 0.188 2.5 watts mw/  c collector current e continuous (2) i c 50 50 50 ma maximum junction temperature t jmax 150 150 150  c storage temperature t stg  55 to +150  55 to +150  55 to +150  c thermal resistance, junction to case r q jc 300 300 400  c/w device marking mmbr941lt1 = 7y mmbr941blt1 = 7n mrf947t1, t3 = a mrf947bt1 = h mrf9411lt1 = 10 mrf947at1 = g electrical characteristics   (t a  = 25  c unless otherwise noted) characteristic symbol min typ max unit off characteristics  (3) collectoremitter breakdown voltage (i c  = 0.1 ma, i b  = 0) all v (br)ceo 10 12 e vdc collectorbase breakdown voltage (i c  = 0.1 ma, i e  = 0) all v (br)cbo 20 23 e vdc emitter cutoff current (v eb  = 1.0 v, i c  = 0) all i ebo e e 0.1 m adc collector cutoff current (v cb  = 10 v, i e  = 0) all i cbo e e 0.1 m adc on characteristics  (3) dc current gain (v ce  = 6.0 v, i c  = 5.0 ma) (mmbr941lt1, mrf9411lt1) (mmbr941blt1) h fe 50 100 e e 200 200 e dc current gain (v ce  = 1.0 v, i c  = 500  m a) mrf947t1, mrf947bt1 h fe 1 50 e e e dc current gain (v ce  = 6.0 v, i c  = 5.0 ma) mrf947t1, t3 mrf947at1 mrf947bt1 h fe 2 h fe 3 h fe 4 50 75 100 e e e e 150 200 e dynamic characteristics collectorbase capacitance (v cb  = 10 v, i e  = 0, f = 1.0 mhz) all c cb e 0.35 e pf current gain e bandwidth product (v ce  = 6.0 v, i c  = 15 ma, f = 1.0 ghz) all f t e 8.0 e ghz note: 1. to calculate the junction temperature use t j  = p d  x r q jc  + t case . case temperature measured on collector lead immediately adjacent to body of package. 2. i c  e continuous (mtbf   10 years). 3. pulse width    300  m s, duty cycle    2% pulsed.

 23 mmbr941 mrf947 mrf9411 series motorola rf device data performance characteristics conditions symbol mrf9411lt1 mmbr941lt1, t3 mrf947 series unit conditions symbol min typ max min typ max min typ max unit insertion gain (v ce  = 6.0 v, i c  = 15 ma, f = 1.0 ghz) (v ce  = 6.0 v, i c  = 15 ma, f = 2.0 ghz) |s 21 | 2 e e 16 10 e e e e 14 8.0 e e e e 14 10.8 e e db maximum unilateral gain (1) (v ce  = 6.0 v, i c  = 15 ma, f = 1.0 ghz) (v ce  = 6.0 v, i c  = 15 ma, f = 2.0 ghz) g umax e e 18 12 e e e e 16 10 e e e e 14.8 11.6 e e db noise figure e minimum (figure 9) (v ce  = 6.0 v, i c  = 5.0 ma, f = 1.0 ghz) (v ce  = 6.0 v, i c  = 5.0 ma, f = 2.0 ghz) nf min e e 1.5 2.1 e e e e 1.5 2.1 e e e e 1.5 2.1 e e db associated gain at minimum nf (figure 9) (v ce  = 6.0 v, i c  = 5.0 ma, f = 1.0 ghz) (v ce  = 6.0 v, i c  = 5.0 ma, f = 2.0 ghz) g nf e e 15 9.5 e e e e 14 8.5 e e e e 14 10 e e db noise figure e 50 ohm source (v ce  = 6.0 v, i c  = 5.0 ma, f = 1.0 ghz) nf 50 w e 1.9 2.8 e 1.9 2.8 e 1.9 2.8 db note: 1. maximum unilateral gain is gu max  =  |s 21 | 2 , insertion gain (db) figure 1. collectorbase capacitance versus voltage figure 2. dc current gain versus collector current figure 3. gain bandwidth product versus collector current figure 4. insertion gain versus collector current typical characteristics mmbr941lt1, t3; mmbr941blt1; mrf9411lt1; mrf9411blt1 i c , collector current (ma) v ce  = 6 v f = 1 ghz 24 20 16 12 8 4 0 123510 7 20 100 70 50 30 v ce  = 6 v v ce  = 6 v f = 1 ghz i c , collector current (ma) 12 10 8 6 4 2 0 1235 10 7 20 100 70 50 30 i c , collector current (ma) 200 100 70 50 30 20 10 123510 7 20 100 70 50 30 300 1235710 1 0.7 0.5 0.1 0.2 0.3 mrf9411lt1 f t , gain bandwidth product (ghz) h fe , dc current gain c cb , capacitance (pf) v cb , reverse voltage (v) mmbr941lt1, t3 f = 1 mhz |s 21 | 2 (1  |s 11 | 2 )(1  |s 22 | 2 )

 mmbr941 mrf947 mrf9411 series 24 motorola rf device data |s 21 | 2 , insertion gain (db) |s 21 | 2 , insertion gain (db) figure 5. mmbr941lt1, t3 figure 6. mrf9411lt1 figure 7. noise figure and associated gain versus frequency figure 8. minimum noise figure versus collector current forward insertion gain and maximum unilateral gain versus frequency figure 9. functional circuit schematic (all devices) 30 25 20 15 10 5 0 0.1 0.2 0.3 0.5 1 0.7 2 10 7 5 3 f, frequency, (ghz) i c , collector current (ma) i c  = 15 ma v ce  = 6 v v ce  = 6 v i c  = 5 ma v ce  = 6 v |s 21 | 2 gu max nf min nf min  @ 2 ghz |s 21 | 2 gu max gu max , maximum unilateral gain (db) mrf9411lt1 nf 50 w v be v ce dut rf input rf output *slug tuner *slug tuner bias network bias network *microlab/fxr ** sf  11n < 1 ghz ** sf  31in    1 ghz 0 1 2 3 4 5 6 30 25 20 15 10 5 0 0.1 0.2 0.3 0.5 1 0.7 2 10 7 5 3 f, frequency, (ghz) 24 20 16 12 8 4 0 0.1 0.2 0.3 0.5 1 0.7 2 10 7 5 3 f, frequency, (ghz) 6 5 4 3 2 1 0 1235 10 7 20 100 70 50 30 i c  = 15 ma v ce  = 6 v nf, noise figure (db) nf, noise figure (db) g nf , associated gain (db) gu max , maximum unilateral gain (db) circuit e figure 9 mmbr941lt1, t3 mrf947 nf min  @ 1 ghz

 25 mmbr941 mrf947 mrf9411 series motorola rf device data 12 5 2030 10 1 0.1 0.2 0.5 reverse voltage (v) c, capacitance (pf) figure 10. capacitance versus voltage 0.1 0.5 1 10 520 230 150 130 110 50 70 90 i c , collector current (ma) h      , dc current gain fe figure 11. dc current gain versus collector current typical characteristics mrf947 series c ob c cb 20 12 30 10 8 6 4 0 2 5 f t i c , collector current (ma) figure 12. gainbandwidth product versus collector current 34 15 20 12 30 10 15 13 11 9 5 7 5 g nf i c , collector current (ma) figure 13. associated gain and minimum noise figure versus collector current 5 4 3 2 0 1 n f (db) 0.2 0.3 0.5 1 3 25 32 28 24 20 16 0 4 12 8 0.1 f, frequency (ghz) gain (db) figure 14. forward insertion gain and maximum stable/available power gain versus frequency , gain bandwidth product (ghz) , associated gain (db) v ce  = 6 v i c  = 5 ma  s21  2 n f v ce  = 6 v g nf msg f = 1 ghz v ce  = 6 v msg mag

 mmbr941 mrf947 mrf9411 series 26 motorola rf device data v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 1.0 0.5 100 200 500 900 1000 1500 2000 3000 0.97 0.96 0.90 0.75 0.72 0.63 0.57 0.55 11 22 53 89 98  132  163  144 1.78 1.74 1.60 1.37 1.32 1.07 0.89 0.67 170 161 133 105 100 74 55 30 0.03 0.06 0.13 0.18 0.18 0.19 0.16 0.15 83 76 56 37 33 20 15 40 0.99 0.99 0.93 0.83 0.82 0.75 0.72 0.71  4.7  9.1 21 33 36 47 57 76 1.0 100 200 500 900 1000 1500 2000 3000 0.95 0.93 0.81 0.63 0.60 0.51 0.46 0.46 13 27 62  101 110  144  173  138 3.37 3.27 2.85 2.21 2.08 1.59 1.28 0.95 169 158 128 101 96 73 56 30 0.03 0.06 0.12 0.15 0.15 0.16 0.16 0.19 81 73 52 37 34 27 29 44 0.99 0.98 0.86 0.73 0.71 0.64 0.61 0.60  6.2 12 26 38 40 49 58 75 6.0 5.0 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 0.82 0.75 0.55 0.42 0.33 0.28 0.25 0.16 0.21 0.18 0.30 0.29 25 47 79 98 114  129  155 176 151 122 108 91 14.6 12.6 9.2 6.9 5.3 4.5 3.1 2.4 2.0 1.7 1.5 1.4 159 142 120 106 97 90 77 66 57 50 42 37 0.02 0.04 0.05 0.07 0.08 0.09 0.13 0.16 0.20 0.23 0.27 0.32 77 68 61 60 61 62 67 68 69 68 66 64 0.94 0.85 0.69 0.60 0.56 0.52 0.51 0.51 0.48 0.48 0.45 0.42 13 22 31 32 33 33 37 36 40 44 46 53 10 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 0.67 0.54 0.37 0.26 0.21 0.18 0.18 0.11 0.17 0.15 0.27 0.26 37 64 96 114  130  147  167 159 140 107 100 85 23.5 18.1 11.3 8.0 6.0 5.1 3.4 2.6 2.2 1.8 1.7 1.5 149 129 108 98 91 85 74 64 56 59 42 37 0.02 0.03 0.05 0.06 0.08 0.09 0.13 0.17 0.21 0.25 0.28 0.33 74 68 67 67 70 70 72 71 69 67 65 61 0.88 0.73 0.56 0.50 0.47 0.45 0.46 0.46 0.44 0.45 0.42 0.39 18 28 31 30 30 30 34 34 38 41 42 49 15 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 0.56 0.43 0.29 0.22 0.18 0.16 0.17 0.11 0.17 0.15 0.28 0.25 46 75  107  125  141  158  174 150 138 102 98 82 28.6 20.2 11.8 8.2 6.2 5.1 3.4 2.6 2.2 1.9 1.7 1.5 143 122 104 95 88 83 72 63 55 49 42 37 0.02 0.03 0.04 0.06 0.08 0.09 0.13 0.17 0.21 0.25 0.29 0.32 73 67 70 74 74 74 73 72 70 67 65 61 0.83 0.65 0.50 0.46 0.45 0.43 0.44 0.45 0.43 0.44 0.40 0.38 22 30 30 28 27 28 32 33 37 39 41 47 table 1. mmbr941lt1, t3 common emitter sparameters

 27 mmbr941 mrf947 mrf9411 series motorola rf device data v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 6.0 20 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 0.49 0.36 0.25 0.20 0.16 0.15 0.16 0.12 0.17 0.16 0.28 0.26 52 84 115  134  150  166  176 144 133 101 98 82 31.5 21.1 12.1 8.3 6.2 5.1 3.5 2.6 2.2 1.9 1.6 1.5 139 118 101 93 87 82 75 63 55 49 41 36 0.01 0.02 0.04 0.06 0.07 0.09 0.14 0.17 0.22 0.25 0.29 0.33 70 69 73 74 75 75 74 73 70 68 65 61 0.79 0.60 0.48 0.45 0.44 0.42 0.44 0.45 0.43 0.44 0.41 0.39 23 29 29 26 26 26 31 32 36 39 40 47 30 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 0.41 0.30 0.23 0.20 0.18 0.17 0.18 0.14 0.20 0.18 0.31 0.29 65 99  131  147  163  177 174 141 131 104 100 84 34.3 21.6 11.9 8.1 6.1 5.0 3.4 2.5 2.1 1.8 1.6 1.5 134 113 98 91 84 80 70 61 54 47 40 35 0.01 0.02 0.04 0.06 0.07 0.09 0.13 0.17 0.21 0.25 0.29 0.33 70 70 76 76 78 78 76 74 71 69 65 62 0.74 0.56 0.47 0.45 0.44 0.43 0.45 0.47 0.45 0.46 0.42 0.40 25 28 25 24 23 24 30 31 36 39 42 48 table 1.  mmbr941lt1, t3 common emitter sparameters (continued) v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 1.0 0.5 100 200 500 900 1000 1500 2000 3000 0.97 0.97 0.93 0.81 0.79 0.72 0.68 0.66 10 20 49 84 92  125  152  169 1.78 1.75 1.62 1.43 1.38 1.12 0.92 0.68 171 163 137 110 104 78 57 27 0.03 0.05 0.12 0.18 0.19 0.20 0.20 0.16 83 77 57 36 32 14 1 11 100 100 0.94 0.86 0.84 0.77 0.74 0.73  4.7  9.2 21 35 38 50 61 82 1.0 100 200 500 1000 1500 2000 3000 0.95 0.94 0.88 0.70 0.64 0.61 0.61 13 25 59  107  139  165  160 3.37 3.30 2.96 2.26 1.72 1.36 0.97 170 161 133 101 78 59 32 0.03 0.05 0.16 0.16 0.17 0.17 0.14 82 74 53 29 15 6.7 3.0 0.99 0.98 0.89 0.74 0.66 0.62 0.61  6.2 12 27 44 55 65 84 table 2. mrf9411lt1 common emitter sparameters

 mmbr941 mrf947 mrf9411 series 28 motorola rf device data v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 6.0 5.0 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 5000 6000 0.73 0.74 0.66 0.62 0.56 0.54 0.46 0.43 0.41 0.44 0.49 0.57 0.60 0.58 24 47 83  108  127  141  166 172 151 128 117 101 92 88 14 12.9 10.4 8.4 6.7 5.6 3.9 2.9 2.3 1.9 1.6 1.4 1.2 1.0 164 150 129 115 105 96 82 70 62 55 47 42 32 20 0.02 0.03 0.05 0.06 0.07 0.07 0.08 0.09 0.11 0.14 0.15 0.16 0.21 0.25 92 65 56 45 46 51 55 56 61 62 61 62 60 61 0.96 0.90 0.75 0.65 0.60 0.57 0.52 0.50 0.48 0.49 0.46 0.47 0.46 0.51 11 20 32 40 43 46 50 54 60 65 74 81  105  137 10 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 5000 6000 0.64 0.60 0.54 0.52 0.49 0.47 0.41 0.40 0.39 0.44 0.49 0.54 0.63 0.58 39 71 112  135  151  161 177 158 139 118 110 96 88 86 23.6 20 13.9 10.3 8.0 6.5 4.4 3.2 2.6 2.1 1.8 1.6 1.3 1.1 157 139 117 104 96 89 77 67 60 53 47 42 32 20 0.01 0.02 0.03 0.04 0.05 0.06 0.08 0.09 0.11 0.13 0.15 0.18 0.23 0.26 59 70 57 50 54 60 62 65 68 69 67 65 61 62 0.91 0.80 0.61 0.51 0.46 0.46 0.44 0.43 0.41 0.43 0.39 0.41 0.40 0.44 16 27 39 43 44 46 47 52 56 62 72 78  101  136 15 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 5000 6000 0.56 0.53 0.51 0.49 0.48 0.46 0.41 0.40 0.39 0.45 0.50 0.55 0.61 0.58 51 88  128  148  161  170  171 152 135 116 108 94 87 85 29.5 23.5 15.1 11.8 8.3 6.7 4.4 3.3 2.6 2.2 1.9 1.6 1.3 1.1 152 131 111 99 92 86 75 66 59 53 46 41 32 21 0.01 0.02 0.03 0.04 0.04 0.05 0.07 0.09 0.11 0.14 0.17 0.19 0.22 0.27 78 63 63 56 59 59 70 71 71 73 70 67 62 63 0.87 0.73 0.54 0.46 0.42 0.41 0.42 0.41 0.41 0.42 0.39 0.41 0.34 0.43 20 31 40 42 41 44 45 50 55 61 70 76 114  135 30 100 200 400 600 800 1000 1500 2000 2500 3000 3500 4000 5000 6000 0.45 0.48 0.49 0.50 0.49 0.48 0.45 0.45 0.44 0.50 0.55 0.61 0.65 0.61 82  121  152  166  175 177 162 145 130 113 105 92 84 82 36.3 25.5 14.6 10.2 7.7 6.1 4.1 3.0 2.4 1.9 1.6 1.5 1.2 1.0 142 121 103 93 87 81 71 62 56 50 43 39 30 19 0.01 0.01 0.02 0.03 0.04 0.05 0.07 0.09 0.11 0.13 0.15 0.19 0.24 0.28 62 48 58 60 65 76 75 78 79 79 75 73 68 64 0.79 0.62 0.47 0.44 0.42 0.43 0.45 0.44 0.44 0.45 0.44 0.45 0.43 0.48 23 31 33 34 34 37 39 46 53 58 70 76  100  135 table 2.  mrf9411lt1 common emitter sparameters (continued)

 29 mmbr941 mrf947 mrf9411 series motorola rf device data v ce (vdc) i c (ma) f (mhz) nf min (db) g o (mag, angle) r n 6 5 1000 1500 1.5 1.75 0.33   77 0.26   141 0.28 0.3 table 3. mrf947 series typical noise parameters v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 1.0 0.5 100 200 500 900 1000 1500 2000 3000 0.966 0.956 0.892 0.749 0.720 0.637 0.587 0.572 11 23 55 91  100  134  164  149 1.776 1.735 1.587 1.355 1.300 1.057 0.883 0.672 170 161 132 104 98 73 53 27 0.031 0.061 0.135 0.185 0.190 0.196 0.176 0.149 83 75 55 35 32 18 12 33 0.998 0.991 0.923 0.827 0.808 0.743 0.708 0.680 5 9 21 34 36 47 58 82 1.0 100 200 500 900 1500 2000 3000 0.941 0.921 0.806 0.638 0.533 0.495 0.494 14 28 65  104  146  174  144 3.391 3.285 2.844 2.196 1.580 1.281 0.956 168 158 128 101 72 55 29 0.031 0.060 0.123 0.158 0.168 0.164 0.187 81 73 51 35 25 25 39 0.991 0.974 0.852 0.717 0.619 0.581 0.554 6 12 27 39 50 60 81 2.0 0.5 100 200 500 1000 1500 2000 3000 0.979 0.960 0.920 0.749 0.674 0.548 0.480 9 18 43 77  105  128  178 1.827 1.909 1.652 1.451 1.190 1.077 0.808 173 165 144 116 94 79 60 0.030 0.060 0.132 0.196 0.214 0.189 0.153 85 80 65 47 36 33 55 0.996 0.991 0.940 0.842 0.774 0.692 0.625 4 9 19 32 39 43 52 2.0 100 200 500 1000 1500 2000 3000 0.907 0.846 0.711 0.495 0.405 0.314 0.296 16 32 68  106  131  155  158 6.640 6.419 4.874 3.178 2.358 1.910 1.394 167 156 128 103 86 75 59 0.029 0.054 0.104 0.138 0.157 0.173 0.228 81 73 57 50 52 58 68 0.977 0.944 0.770 0.603 0.542 0.490 0.454 9 17 32 41 45 44 47 5.0 100 200 500 1000 1500 2000 3000 0.780 0.676 0.470 0.327 0.271 0.218 0.237 28 51 95  132  153  177  138 14.100 12.219 7.373 4.148 2.921 2.295 1.661 159 142 113 92 81 72 58 0.027 0.046 0.078 0.114 0.151 0.188 0.265 78 67 59 62 66 69 70 0.932 0.831 0.568 0.436 0.413 0.394 0.372 15 27 40 43 44 41 43 table 4. mrf947 series common emitter sparameters

 mmbr941 mrf947 mrf9411 series 210 motorola rf device data v ce i c f s 11 s 21 s 12 s 22 v ce (volts) i c (ma) f (mhz) mag  f mag  f mag  f mag  f 2.0 10 100 200 500 1000 1500 2000 3000 0.608 0.488 0.330 0.262 0.227 0.197 0.233 43 73 119  152  169  166  128 21.812 16.618 8.427 4.484 3.114 2.423 1.755 149 129 103 87 77 69 57 0.022 0.038 0.065 0.109 0.155 0.198 0.281 72 65 66 71 73 73 71 0.859 0.689 0.438 0.354 0.358 0.355 0.338 23 35 41 40 42 38 40 30 100 200 500 1000 1500 2000 3000 0.353 0.353 0.346 0.337 0.324 0.319 0.374  100  135  163  177  166  148  122 25.543 15.823 6.979 3.637 2.518 1.975 1.441 131 112 93 80 71 63 51 0.018 0.026 0.054 0.103 0.150 0.197 0.290 70 68 76 79 79 78 75 0.653 0.484 0.367 0.351 0.372 0.378 0.363 29 34 29 30 36 35 42 6.0 0.5 100 200 500 1000 1500 2000 3000 0.978 0.964 0.932 0.765 0.688 0.554 0.463 9 17 40 73  100  123  174 1.791 1.889 1.643 1.473 1.206 1.099 0.823 173 166 146 121 98 84 64 0.024 0.049 0.110 0.165 0.184 0.162 0.136 86 80 67 50 39 38 63 0.995 0.994 0.953 0.869 0.812 0.735 0.671 4 7 16 28 35 38 46 2.0 100 200 500 1000 1500 2000 3000 0.918 0.862 0.729 0.504 0.397 0.295 0.257 15 29 62 99  123  146  162 6.614 6.456 5.010 3.344 2.485 2.013 1.452 168 157 131 106 90 78 62 0.023 0.045 0.089 0.121 0.137 0.152 0.202 84 75 60 53 55 62 73 0.983 0.956 0.809 0.654 0.599 0.553 0.523 7 14 27 35 38 37 40 5.0 100 200 500 1000 1500 2000 3000 0.806 0.704 0.487 0.316 0.245 0.177 0.185 24 45 85  120  141  166  140 14.025 12.425 7.751 4.399 3.112 2.447 1.743 161 144 116 95 83 74 61 0.022 0.040 0.068 0.101 0.134 0.167 0.237 78 70 62 65 69 72 74 0.947 0.861 0.627 0.505 0.488 0.473 0.457 13 23 33 35 36 33 36 10 100 200 500 1000 1500 2000 3000 0.657 0.526 0.328 0.228 0.184 0.140 0.172 37 64  105  138  156  175  126 22.098 17.304 9.028 4.844 3.359 2.591 1.852 151 132 106 89 80 72 60 0.019 0.033 0.056 0.096 0.138 0.175 0.249 75 68 67 73 75 76 75 0.888 0.741 0.509 0.438 0.440 0.441 0.430 18 29 33 31 34 31 33 20 100 200 500 1000 1500 2000 3000 0.492 0.372 0.249 0.201 0.174 0.149 0.193 53 85  127  156  171  161  121 28.934 19.971 9.335 4.878 3.358 2.580 1.852 142 121 100 86 77 70 58 0.017 0.028 0.053 0.094 0.138 0.177 0.253 72 70 74 78 79 78 76 0.808 0.630 0.454 0.418 0.432 0.444 0.435 23 31 28 27 30 28 32 table 4.  mrf947 series common emitter sparameters (continued)

 211 mmbr941 mrf947 mrf9411 series motorola rf device data figure 15. mmbr941lt1, t3 constant  gain and noise figure contours (f = 1.0 ghz) f (ghz) nf opt (db) r n 0.5 1.54 38 g ms nf opt 0.71   39  +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 8 9 10 11 8 k 0.28 f (ghz) nf opt (db) r n 1.0 1.95 28 g ms nf opt 0.55   76  k 0.51 +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 8.6 1.7 1.9 2.1 7 6 2 2.1 2.3 2.5 v ce  = 1.0 v i c  = 0.5 ma e area of instability v ce  = 1.0 v i c  = 0.5 ma e area of instability figure 16. mmbr941lt1, t3 constant gain and noise figure contours (f = 0.5 ghz) 1.5

 mmbr941 mrf947 mrf9411 series 212 motorola rf device data figure 17. mmbr941lt1, t3 constant gain and noise figure contours (f = 0.5 ghz) f (ghz) nf opt (db) r n 0.5 1.0 18 g ms nf opt 0.43   30  k 0.58 f (ghz) nf opt (db) r n 1.0 1.5 13 g ms nf opt 0.22   64  k 0.93 v ce  = 6.0 v i c  = 5.0 ma e area of instability v ce  = 6.0 v i c  = 5.0 ma e area of instability figure 18. mmbr941lt1, t3 constant  gain and noise figure contours (f = 1.0 ghz) 16 +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 2.0 13 4.0 15 14 3.0 5.0 1.5 input output +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 21 20 19 2.0 5.0 4.0 18 3.0 1.0

 213 mmbr941 mrf947 mrf9411 series motorola rf device data figure 19. mrf9411lt1 constant gain and noise figure contours (f = 0.5 ghz) f (ghz) nf opt (db) r n 0.5 1.60 40 g ms nf opt 0.70   35  +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 11.2 8.6 8 k 0.22 f (ghz) nf opt (db) r n 1.0 1.95 30 g ms nf opt 0.55   69  k 0.39 +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 2 2 1.6 11 10 1.8 7 2.3 2.1 v ce  = 1.0 v i c  = 0.5 ma e area of instability v ce  = 1.0 v i c  = 0.5 ma e area of instability figure 20. mrf9411lt1 constant  gain and noise figure contours (f = 1.0 ghz)

 mmbr941 mrf947 mrf9411 series 214 motorola rf device data figure 21. mrf9411lt1 constant gain and noise figure contours (f = 0.5 ghz) f (ghz) nf opt (db) r n 0.5 1.0 17 g ms nf opt 0.40   28  k 0.29 f (ghz) nf opt (db) r n 1.0 1.5 13 g ms nf opt 0.17   60  k 0.53 v ce  = 6.0 v i c  = 5.0 ma e area of instability v ce  = 6.0 v i c  = 5.0 ma e area of instability figure 22. mrf9411lt1 constant  gain and noise figure contours (f = 1.0 ghz) 4.0 19 +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 5.0 3.0 2.0 18 17 16 1.5 +j1 +j2 j2 j1  j0.5  j0.2 + j0.2 + j0.5 21 20 19 5.0 22 2.0 4.0 3.0 1.0

 215 mmbr941 mrf947 mrf9411 series motorola rf device data 0.2 0.5 1 2 v ce  = 6 v i c  = 5 ma figure 23. mrf947 series constant gain and noise figure contours f = 1 ghz 0.2 0.5 1 2 v ce  = 6 v i c  = 5 ma figure 24. mrf947 series constant gain and noise figure contours f = 1.5 ghz f (ghz) nf opt g o r n k 1.0 1.5 db 0.33  77  14 0.87 f (ghz) nf opt g o r n k 1.5 1.75 db 0.26  141  15 0.96 area of instability area of instability figure 25. mrf947 series constant gain and noise figure contours 0.2 0.5 1 2 v ce  = 1 v i c  = 0.5 ma f = 1 ghz f (ghz) nf opt g ms nf opt r n k 1.0 1.95 db 0.59  72  30 0.50 2 j0.5 j0.2 j0.5 j1 j2 j2 j1 j0.2 area of instability input output 8.4 8 7 2.3 2.1 output 11 10 3.0 13 j0.5 j0.2 j0.5 j1 j2 j2 j1 12 j0.2 5.0 2.0 input 4.0 1.75 13 j0.5 j0.2 j0.5 j1 j2 j2 j1 4.0 15 16 j0.2 14 input output 5.0 2.0 1.5 3.0

 mmbr941 mrf947 mrf9411 series 216 motorola rf device data package dimensions case 31808 issue af mmbr941lt1, t3, mmbr941blt1 style 6: pin 1. base 2. emitter 3. collector d j k l a c b s h g v 3 1 2 dim a min max min max millimeters 0.1102 0.1197 2.80 3.04 inches b 0.0472 0.0551 1.20 1.40 c 0.0350 0.0440 0.89 1.11 d 0.0150 0.0200 0.37 0.50 g 0.0701 0.0807 1.78 2.04 h 0.0005 0.0040 0.013 0.100 j 0.0034 0.0070 0.085 0.177 k 0.0140 0.0285 0.35 0.69 l 0.0350 0.0401 0.89 1.02 s 0.0830 0.1039 2.10 2.64 v 0.0177 0.0236 0.45 0.60 notes: 1. dimensioning and tolerancing per ansi y14.5m, 1982. 2. controlling dimension: inch. 3. maximum lead thickness includes lead finish thickness. minimum lead thickness is the minimum thickness of base material. case 41902 issue h mrf947at1, mrf947bt1, mrf947t1, t3 style 3: pin 1. base 2. emitter 3. collector c r n a l d g v s b h j k 3 12 notes: 1. dimensioning and tolerancing per ansi y14.5m, 1982. 2. controlling dimension: inch. dim min max min max millimeters inches a 0.071 0.087 1.80 2.20 b 0.045 0.053 1.15 1.35 c 0.035 0.049 0.90 1.25 d 0.012 0.016 0.30 0.40 g 0.047 0.055 1.20 1.40 h 0.000 0.004 0.00 0.10 j 0.004 0.010 0.10 0.25 k 0.017 ref 0.425 ref l 0.026 bsc 0.650 bsc n 0.028 ref 0.700 ref r 0.031 0.039 0.80 1.00 s 0.079 0.087 2.00 2.20 v 0.012 0.016 0.30 0.40 0.05 (0.002)

 217 mmbr941 mrf947 mrf9411 series motorola rf device data case 318a05 issue r mrf9411lt1 style 1: pin 1. collector 2. emitter 3. emitter 4. base dim a min max min max inches 2.80 3.04 0.110 0.120 millimeters b 1.20 1.39 0.047 0.055 c 0.84 1.14 0.033 0.045 d 0.39 0.50 0.015 0.020 f 0.79 0.93 0.031 0.037 g 1.78 2.03 0.070 0.080 h 0.013 0.10 0.0005 0.004 j 0.08 0.15 0.003 0.006 k 0.46 0.60 0.018 0.024 l 0.445 0.60 0.0175 0.024 r 0.72 0.83 0.028 0.033 s 2.11 2.48 0.083 0.098 notes: 4. dimensioning and tolerancing per ansi y14.5m, 1982. 5. controlling dimension: millimeter. g s r c j a l f d b 1 34 2 h k how to reach us: usa / europe : motorola literature distribution;  japan : nippon motorola ltd.; tatsumispdjldc, toshikatsu otsuki, p.o. box 20912; phoenix, arizona 85036. 18004412447 6f seibubutsuryucenter, 3142 tatsumi kotoku, tokyo 135, japan.  0335218315 mfax : rmfax0@email.sps.mot.com  t ouchtone (602) 2446609 hong kong : motorola semiconductors h.k. ltd.; 8b tai ping industrial park,  internet : http://designnet.com 51 ting kok r oad, tai po, n.t., hong kong.  85226629298 motorola reserves the right to make changes without further notice to any products herein.  motorola makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does motorola assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation consequential or incidental damages.  atypicalo parameters which may be provided in motorola data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  all operating parameters, including atypicalso must be validated for each customer application by customer's technical experts.  motorola does not convey any license under its patent rights nor the rights of others.  motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the motorola product could create a situation where personal injury or death may occur.  should buyer purchase or use motorola products for any such unintended or unauthorized application, buyer shall indemnify and hold motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that motorola was negligent regarding the design or manufacture of the part. motorola and        are registered trademarks of motorola, inc. motorola, inc. is an equal opportunity/affirmative action employer. mmbr941/d ?
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