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MOTOROLA MOTORCLA SC XSTRS/R F

m SEMICONDUCTOR I
TECHNICAL DATA

T-321-23

The RF Line
NPN Silicon
] - -
High Frequency Transistor lc = 50 mA n ‘
. . . i . i HIGH FREQUENCY
.. designed primarily for use in low noise, small-signal amplifiers in satellite down con- TRANSISTOR
varsion links, microwave radio retays, communication links, ECM receivers, oscillators, NPN SILICON
mixers and multipliers.
Use of ion implementation techniques, arsenic emitters, gold metailization and a her-
metic package results in an ultra-reliable transistor with low noise, high gain and wide
dynamic range.
¢ Fully Implanted Base and Emitter Structure
e High Cutoff Frequency — 6 GHz Typ
¢ High Gain — 12.5 dB Typ @ f = 500 MHz
© Gold Metallization
TO-46
CASE 26-03, STYLE 1
MAXIMUM RATINGS
Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 12 vde
Collector-Base Voltage VcBo 20 Vde
Emitter-Base Voltage VEBO 3 vde
*Collector Currant — Continuous Ic 60 mAdc
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —-65t0 +200 °C
ELECTRICAL CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage {Ic = 1 mA, ig = 0) V(BR)CEO 12 - — Vde
Emitter-Base Breakdown Voitage (Ig = 0.1 mA, Ig = 0) V(BR)EBO 3 - - Vde
Collector Cutoff Current (Vcg = 10V, Ig = 0) Iceo _ — 1 pAde
ON CHARACTERISTICS
[ oC current Gain (ic = 25 mA, Vcg = 5 V) [ nee | 70 ] 10 | a0 | — |
DYNAMIC CHARACTERISTICS
| Collector-Base Capacitance (Vcg = 8 V, Ig = 0, f = 1 MHz) [ Ceh I - l 1 | - l pF |
{cantinued}
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LT4746
MOTORCLA :SC XSTRS/R F T.-3/-
ELECTRICAL CHARACTERISTICS — continued ’ ;3
| Characteristic [ symbot | Min | v [ Max | unit |
FUNCTIONAL TESTS
Noise Figure, Minimum (Vcg = 8V, Ic = 5 mA) § = 300 MHz NFMIN 13 - dB
f = 500 MHz —_ 16 —_
f = 1000 MHz 2.7 _
Cutoff Frequency (VCg = 8 V, I = 26 mA) fr - 6 — GHz
Maximum Unilateral Gain (Vcg = 8 V, Ig = 26 mA) f = 300 MHz Gumax 17 - dB
f = 600 MHz et 13 —_
f = 1000 MHz —_ 7.5 —_
Insertion Gain (VGg = 8 V, Ic = 25 mA) f = 300 MHz [S2112 - 16.5 - dB
f = 600 MHz — 125 —_
f = 1000 MHz —_ 7 —
Gain at Associated Noise Figure GANF dB
{(VCE = 8V, Ic = 5 mA) f = 300 MHz 18 —
f = 500 MHz — 115 —_
f = 1000 MHz — 6.5
TYPICAL CHARACTERISTICS
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Figure 1. Noise Figure and Associated Gain Figure 2. Gain-Bandwidth Product versus
versus Frequency Collector Current
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Figure 3. Noise Measure versus Frequency
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Figure 4. Insertion Gain versus
Collector Current
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Figure 5. Noise Figure versus Collector Current
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Figure 7. Junction Capacitance versus Voltage
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Figure 6. Device Dissipation Operating Range

Figure 8, Typical Third Order Intercept versus
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[ Frequency (MHz) S11 Sa1 S12 Sa2 o ]

VcE=8V,Ic=5mA -
100 - 259 — 4041 [ 2047 130.2 | -2464 668 | — 227 333 | 0358
200 - 805 - 643 | 17.28 181 | -21.02 617 | - 520 —a78 | o827
300 - 899 - 801 | 1468 1085 | —19.12 627 | - 7.36 -532 | o813
400 -11.50 - 904 | 1260 990 | —17.68 654 | - 884 -558 | oo
500 -13.74 - 997 | 1095 940 | -16.47 684 | - 984 -5668 | 1.025
600 -15.60 -1089 | 953 894 | —1545 705 | —1061 -574 | 1090
700 -17.56 -1166 | 838 862 | -14.47 728 | -11.10 -58.7 1.128
800 -19.19 -1267 | 750 835 | -13.63 748 | —-11.4 -59.5 1.146
900 ~20.86 -1404 | 662 81.0 | -12:88 767 | -1161 ~60.1 1,169
1000 -2284 -1632 | 589 795 | —12.22 790 | ~12.03 -614 | 1190
1100 -22.60 -1650 | 525 782 | -11.70 811 | -1238 622 | 1207
1200 -2239 1708 | 459 776 | —-11.19 834 | —12.48 -654 | 1227

Vcg =8V,Ic = 25 mA
100 - 838 ~708 | 2392 1158 | —27.49 687 | - 6.46 —470 | 0733
200 ~13.65 — 968 | 1976 1018 | —23.04 728 | —1039 -51.1 0.927
300 -16.74 -1175 | 1653 9%.3 | -2017 759 | —-1239 -503 | 0897
400 ~19,03 -1352 | 14.22 91.0 | —18.06 7727 | -1358 ~a89 | 1032
500 ~20.61 ~1565 | 1235 880 | -1637 783 | —14.31 -415 | 108
600 -21.01 -1730 | 1092 850 | -15.08 798 | -1472 -470 1,067
700 ~21.62 1686 | 977 829 | -1388 807 | -15.04 -412 1.073
800 -21.18 1545 | 878 812 | -1285 815 | -15.13 —478 | 1073
900 -20.13 1426 | 785 794 | -12.09 822 | -16Mm —48.1 1.082
1000 -18.75 1303 | 711 785 | -11.32 836 | —15.50 —486 1.085
1100 -18.95 1295 | 644 777 | -1078 848 | —15.94 —49.2 1,094
1200 -17.49 1218 | 577 776 | -1025 863 | —16.12 -526 1.101

Figure 9. Common Emitter S-Parameters

Freq, NFoPT. I's OPT. Rn
0.3 GHz 1.3d8 0.452/ +39° 0810
0.5 GHz 1.6dB 0.385/ +36° 0320
0.7 GHz 20d8 0.153/ +94° 0.38
1.0 GHz 27d8 0.186/ +97° 0880

Reflection coefficlent of source and the noise resistance at
optimum noise figure for Vcg = 8V, Ig = 5 mA

Figure 10. Noise Parameters
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