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MOTOROLA MOTORGLA SC XSTRS/R F

m SEMICONDUCTOR I
TECHNICAL DATA

LT4217
LT4239
The RF Line CD6150
NPN Silicon

High Frequency Transistors lc = 400 mA
HIGH FREQUENCY

. . designed for use in high frequency, high current applications requiring low TRANSISTORS

distortion. NPN SILICON

® High Gain — [S21|2 = 15 dB Typ @ f = 500 MHz
¢ High Cutoff Frequency — f; djie = 6 GHz Typ

e Diffused Ballast Resistors

o Gold Metallization

e lon Implantation

® Available in Chip Only — Order CD6150
MAXIMUM RATINGS

Rating Symbol Value Unit 10.33
Collector-Emitter Voitage VcEo 12 Vde CASE 79-04, STYLE 1
Collector-Base Voitage VeBo 20 Vdc L4239
Emitter-Base Voltage VEBO 3 vde
Collector Current — Continuous ic 0.4 Adc
Operating Junction Temperature Ty 200 °C
Storage Temperature Range Tstg —65 to +200 °C
ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted) T0-117A
Characteristic Symbol | Min | Typ | Max [ unit | CASE 244D-01, STYLE 1
OFF CHARACTERISTICS AL
Collector-Emitter Breakdown Voltage V(BRJCEO 20 — —_ Vde :
{lc=5mA,Ig =0} 16
Collector-Base Breakdown Voitage VigRicBO | 40 — —_ Vde #— 2§75
{lc=1mA,Ig = 0} SN )
Emitter-Base Breakdown Voitage V(BRjEBO | 3.6 — — Vde ‘-3;551
g =01mAlc =0 (DIMENSIONS IN MLS)
Collector Cutoff Current (Vcg = 10V, Ig = 0) IcBO - - 100 | pAde CHIP OUTLINE
Collector Cutoff Current (Vcg = 9V, Ig = 0) Iceo — - 500 | wAdec CD6150
ON CHARACTERISTICS
DC Current Gain {Ic = 50 mA, Veg = 5 V) hee | 70 | 180 | 300 [ — |
DYNAMIC CHARACTERISTICS
Coliector-Base Capacitance Ceb pF
(Veg = 10V.1g = 0,f = 1MHz}  LT4217, LT4239 — - 25
CD6150 —_ — 2
Emitter Resistance {lg = 100 mA) RE —_ 1.4 — Q

{continued)
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LT4217, LT4239, CD6150

12E D l L3L7254 0087241 2 l

ELECTRICAL CHARACTERISTICS — continued (T¢ = 25°C unless otherwise noted)

MOTORGCLA SC XSTRS/R F

I Characteristic | Symbol I Min I Typ r Max | unfft T.33_ 05
FUNCTIONAL TESTS
Noise Figure, Optimum {Vcg = 8V, Ic = 50 mA, f = 500 MHz) NFOPT. — 25 — dB
Cutoff Frequency LT4217 fr — 56 —_ GHz
(VCE = 8V, Ic = 90 mA, f = 500 MH2) LT4239 — 5 —
CD6150 — 6 —
Insertion Gain LT4217 |S29]2 — 15 — dB
(Vcg = 8V, Ic = 90 mA, f = 500 MHz) LT4239 — 14 —_—
CD6150 18 —_—
TYPICAL CHARACTERISTICS
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Figure 1. Common Emitter Insertion Gain (50 )
versus Collector Current
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Figure 5. Noise Figure versus Collector Current
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I¢, COLLECTOR CURRENT (mA)

Figure 6. DC Beta versus Collector Current
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MOTOROLA SC XSTRS/R F 7 -33 - p5"

LT4217, LT4239, CD6150

fr y St S12 S21 S22
IGH2) dB Ang B Ang dB Ang 48 | Ang
Vce =8V, Ic =50 mA
200 -7.78 -161.1 -23.35 62.3 19.21 92,1 ~10.66 -116.6
300 -7.73 -177.8 -20.64 64.7 15.86 83.2 -11.37 —1296
400 ~7.59 1714 -18.55 66.1 13.62 76.2 -11.49 -137.2
500 ~-7.41 163.1 -16.87 66.9 11.73 7.5 -11.09 —-1429
600 -7.28 155.8 -15.33 66.0 10.29 66.2 -10.78 -145.7
700 -7.22 149.5 -1417 64.3 9.06 60.1 —~10.35 —-150.6
800 -7.12 143.5 -13.03 63.8 7.97 56.0 - 9.90 -152.7
900 -7.10 138.2 -12.23 61.9 7.08 52.0 ~ 950 ~166.4
1000 ~7.08 132.8 -11.39 60.5 6.27 474 - 897 -159.2
1100 -7.10 126.4 -11.07 58.8 5.59 441 - 835 -161.3
1200 ~7.10 120.0 —-10.24 58,5 5.12 39.1 -~ 806 -165.3
1300 -7.10 114.6 - 972 §6.6 433 36.7 - 7.84 -168.9
1400 -7.16 108.2 - 914 55.0 4.00 33.2 - 7.61 ~-172.2
1500 -7.19 1021 - 8.41 53.5 3.51 28.7 - 7.35 -176.7
1600 -7.18 95.7 - 7.88 51.6 3.05 281 - 7.02 -179.3
1700 -7.14 8.8 - 743 49.3 2,89 226 - 6.88 177.4
1800 -6.94 82.2 - 694 469 2.37 20.2 - 667 1733
1900 —6.67 765 ~ 639 455 2.42 19.1 ~ 6.64 169.6
2000 -6.51 715 - 5.87 420 2.01 13.0 - 652 164.7
VCE = 14V, I = 90 mA
200 -9,03 ~162.7 ~23.74 61.7 19.99 94.8 —~1345 -1205
300 -8.84 -179.4 —20.90 64.6 16.70 85.4 -13.54 -132.0
400 -8.62 169.9 -18.70 66.1 14.46 78.4 -13.34 -1384
500 -8.43 161.7 —~17.03 66.8 12.67 739 —~12.67 —-1429
600 -8.28 154.5 -15.49 66.7 11.14 68.4 —-12,26 -145.0
700 -8.18 148.2 —-14.32 63.9 9.91 62.5 -11.70 -149.2
800 -8.06 1425 -13.19 63.2 8.83 58.3 -11.15 -150.8
900 -8.07 1373 —-12.40 61.4 7.90 54.4 -10.67 -164.2
1000 -8.04 131.8 —~11.59 59.8 7.09 49,9 -10.07 —-156.6
1100 ~8.04 125.8 -11.27 8.2 6.42 468 - 935 —-168.9
1200 -8.05 119.4 -10.53 §8.0 5.90 423 - 901 —-163.0
1300 ~8.07 1144 - 993 §5.8 5.22 39.2 - 887 -165.7
1400 ~8.15 107.6 - 9.41 54.4 4.83 359 ~ 8.60 -168.8
1500 -8.17 101.4 - 872 52.8 434 314 - 8.30 —-172.1
1600 -8.18 24.9 - 820 51.0 3.85 305 - 7.95 ~175.4
1700 -8.10 88.1 - 778 489 3.70 25.3 - 778 -1784
1800 -7.88 81.4 - 731 46.8 317 22.6 - 7.64 172.0
1900 -757 76.0 - 677 45.4 317 216 - 750 1747
2000 -7.38 710 - 6.28 423 2.82 15.3 - 740 170.2

Figure 7. LT4217 Common Emitter S-Parameters
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12E D I 6367254 0087243 b l
MOTOROLA SC XSTRS/R F 7-33-0F

F S11 S12 S21 S22
{GHz) dB Ang dB Ang dB Ang d8 Ang
VCE=8V.Ic =50mA
200 —11.60 -144.8 —~20.45 68.0 17.41 89.4 -12.42 -105.7
300 -13.07 —166.2 -17.564 69.0 14.16 82.1 —-12.68 -118.1
400 -13.54 173.2 —15.40 68.3 11.93 74.2 -~12.21 -1219
500 -12.87 157.7 -13.64 68.0 10.18 70.4 -11.80 -122.6
600 -12.28 150.0 -12.27 66.3 8.73 63.4 -11.70 -123.6
700 —-12.24 145.2 -11.01 64.9 7.71 59.1 -11.61 —-126.7
800 -12.92 140.1 -10.16 63.3 6.77 54,1 -1143 -131.4
900 —-13.83 1286 - 9.8 61.1 6.13 50.0 —-10.83 -136.3
1000 -13.78 1129 -~ 8561 59,3 541 464 -10.08 -139.8
1100 —-129 104.2 - 8.08 56.0 4.81 40.5 - 844 —-140.2
1200 -12.03 99.8 ~ 7.48 §3.3 4.27 36.8 - 7.96 -141.2
1300 -11.82 99.7 - 7.00 51.1 3.66 331 - 7.79 —-142.0
1400 -12.149 98.6 - 6.49 49.6 3.35 29.6 - 7.63 —-143.8
1500 -13.10 94.6 - 6.09 47.7 3.03 26.3 - 743 —-147.4
1600 —~14.04 83.3 - 574 46.5 278 227 - 718 —-149.8
1700 —-13.92 727 - 532 44.0 2.61 203 - 6.84 -152.4
1800 -13.47 65.5 - 4.98 431 2.26 i8.2 - 6.64 —-154.0
1800 —-13.26 62,5 - 4.62 403 2,08 16.5 - 6.26 -154.9
2000 -13.61 60.7 - 419 39.9 1.87 13.1 -~ 628 ~-156.3
VCE = 14V, Ic = 90 mA
200 —-12.86 -1413 -20.72 67.8 17.84 90.1 —-1331 — 995
300 -14.72 —-163.9 -17.1 69.2 14.62 82.8 -13.54 -112.0
400 -15.30 1729 -15.59 68.3 12.36 75.0 -12.90 -116.6
500 -14,45 155.4 -13.80 67.9 10.61 71.2 -12.33 -116.2
600 -13.70 1476 -12.49 66.2 9.15 64.3 -12.15 -116.9
700 —~13.68 143.2 -11.20 64.6 8.13 60.0 -12.01 -119.9
800 -14.47 137.7 -10.39 63.0 7.15 55.1 -11.85 -124.6
900 —15.58 125.0 - 942 60.7 6.51 50.8 -11.20 -128.7
1000 -15.33 106.9 - 877 69.1 5.76 47.3 -10.39 -133.6
1100 -14.18 96.9 - 834 54.9 5.18 41.6 - 8.68 —-136.1
1200 -13.13 93.5 - 7.70 53.0 4.62 378 - 8.16 -136.1
1300 —~12.96 94.2 - 7.32 513 4.00 34,0 - 79 -136.9
1400 -13.40 931 - 6.81 49.8 3.68 30.5 - 772 ~138.6
1500 —14.46 89.3 - 6.42 48.0 3.36 27.2 - 748 -141.9
1600 -16.39 764 - 6.09 47.0 3.07 234 - 7.21 -144.6
1700 —-15.08 66.2 - 6.67 44.6 2.88 21.1 - 6.83 -147.3
1800 -14.47 68.5 - 5.35 439 247 18.8 - 648 —-148.9
1800 —-14.21 56.0 - 4.99 aM.3 227 16.0 - 6.15 -149.7
2000 -14.54 64.5 — 458 41.2 205 136 - 6.12 -151.0

Figure 8. LT4239 Common Emitter S-Parameters
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MOTOROLA SC XSTRS/R F

7-33-05

LT4217, LT4239, CD6150

3 S11 S12 S21
(GHz) ds Ang dB Ang dB Ang @ | Ang
VCE=14V,igc =30 mA
100 ~2.30 ~114.0 —28.21 36.0 27.35 118.7 —4.84 - 767
200 —2.40 -1438 —27.16 27.7 22.62 102.0 -7.85 —105.7
300 -241 ~156.1 —26.64 26.3 19.48 936 -9.18 ~119.9
400 —2.42 —163.1 —26.67 27.9 1718 87.3 -9.69 -122.7
500 -2.25 —186.2 -26.13 28.8 1517 82.9 -9.97 —130.4
550 -2.23 -167.6 —26.00 303 14,44 81.3 -9.97 —131.7
2 600 221 ~169.0 —25.81 30.5 13.70 79.6 -9.97 —1326
- 650 —2.18 —170.2 ~25.67 328 13,02 775 -9.95 ~1333
700 -247 173 —25.62 335 12.44 75.6 -9.90 ~134.4
750 —2.14 —172.2 —265.35 347 11.81 741 -98.70 -135.4
800 -2.15 -173.2 -25.27 363 11,30 724 -9.58 ~136.3
850 -2.14 -174.0 —26.10 377 10.74 708 -9.47 -135.6
900 —2.11 -1748 —24.96 36.7 10.27 69.1 -9.26 —135.3
950 -2.08 ~175.6 —24.08 40,0 9.75 67.9 -9.17 -135.0
1000 —2.11 1773 —24.70 421 9.16 63.2 -9.10 —135.0
1100 -2.10 -178.7 -24.35 443 8.46 61.9 -88t -130.6
1200 -2.10 180.0 —24.03 46.9 7.54 59.1 -8.46 —136.5
1300 213 1789 —23.70 4838 6.81 56.2 -7.99 -136.3
1400 -215 178.1 ~23.28 51.6 6.10 53.6 ~7.82 ~1354
1500 -2.16 177.0 —23.19 53.9 5.35 51.4 -7.40 ~136.1
1600 -2.19 176.2 -22.78 54.9 450 47.9 -7.06 ~136.3
1700 -2.18 175.6 -2239 55.7 4.05 4.6 -6.63 —135.8
1800 -2.18 1749 —21.97 57.5 3.42 421 -6.40 -138.6
1900 -2.19 1744 ~21.62 59.6 2.93 40.7 —6.05 -136.8
2000 —217 173.0 —21.34 69.9 2.34 39.2 -6.75 —136.8
VCE = 14V, Ig = 100 mA

100 —2.65 —126.7 ~30.13 36.1 28.61 115. —535 ~ 954
200 —2.48 — 1515 —28.82 29.2 23.82 100.4 ~7.35 —125.7
300 —2.42 —161.6 ~28.27 29.6 20.42 93.0 -8.07 -139.9
400 ~2.40 -167.3 —27.69 335 18.10 87.4 -8.28 ~146.9
500 —2.21 -169.8 -27.21 358 1613 83.1 -8.41 ~150.0
550 -2.19 -1710 ~26.00 37.6 15.46 81.0 -8.48 —152.5
600 -2.18 ~172.1 —26.58 38.8 14,72 81.0 -8.48 —152.5
650 -2.16 1731 -26.32 407 14.06 791 -8.58 —~153.0
700 —2.14 —174.1 -26.14 a8 13.47 776 -8.56 -154.7
750 -212 ~175.0 —26.76 431 12.85 763 -8.40 —156.2
800 -2.12 ~175.7 ~26.59 45.0 12.33 74.8 -8.43 —155.0
850 —2.11 -176.4 ~25,26 46.0 11.78 73.4 -8.38 —156,2
200 —2.11 —1774 —25.17 46.2 1.31 72.0 -8.29 ~164.7
950 ~2.07 ~177.8 —24.87 478 10.78 70.1 -8.29 —154.6
1000 -2.10 ~179.4 ~24.74 29.8 10.20 66.6 -8.28 —153.6
1100 —2.09 179.4 —24.21 514 9.49 655 -8.16 —154.8
1200 -2.10 178.2 —23.81 53.4 8.59 63.1 -7.97 -1543
1300 -242 177.2 ~23.34 54.6 7.89 60.5 -7.69 —153.2
1400 -2.14 176.5 ~22.87 56.8 7.20 58.6 ~7.72 —162.0
1500 -2.16 1755 -22.59 58.6 6.46 56.6 —7.46 —151.8
1600 —2.18 1747 -22.28 59.2 5.73 53.6 -7.24 —151.1
1700 -2.18 174.2 —21.84 59.4 5.21 56.2 -6.95 -149.8
1800 —219 173.6 -21.38 60.4 462 8.2 -8.78 ~149.7
1300 -220 1731 ~21.02 62.0 417 47.0 -652 —1493
. 2000 -2.19 1727 -20.74 62.8 3.61 45.6 -6.32 —148.2

Figure 9. CD6150 Common Emitter S-Parameters
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