@ MOTOROLA

6367254 MOTOROLA SC (XSTRS/RF)

3N201
3N202
3N203

MAXIMUM RATINGS CASE 20-03, STYLE ®
Rating s Symbol Value Unit TO-72 {TO-206AF)
Drain-Source Voltage Vps 25 Vde s,
Drain-Gate Voltage VpG1 30 Vde
Vb2 30
Drain Current ip 50 mAdg
Gate Current a1 +10 mAde
ig2 =18
Source
Total Davice Dissipation € Ta = 25°C Pp 380 mW 4 Substrate
Derate above 25°C 24 mWFC Case
Total Device Dissipation @ Tg = 25°C Pp 1.2 Wan
Derate above 25°C 8.0 mWrC DUAL-GATE MOSFET
Lead Temp TL 300 °c VHF AMPLIFIER
il Ran T, —86to +176 C
1eme - 4 - N-CHANNEL — DEPLETION
Storage Channel Temperature Range Tstg —651t0 +175 C

Refer to MPF201 for additional graphs.

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted.]
t istl [ Symbol | Min | Typ | Max | Unit
OFF CHARACTERISTICS
Drain-S: B Voltag V(BRIDSX 25 = == Vde
p = 10 pAde, Vg = 0, Vgis = Vgos = —5.0 Vde}
Gate 1-Source Breakdown Voltage(1} ViBRIG1SO +8.0 =12 =30 Vde
(igy = =10 mAde, Vgas = Vps = 0}
Gate 2-Source Breskdown Vaoitage{1) V{BRIG2SO 6.0 72 =30 Vde
{lgz = =10 mAde, Vg1g = Vps = ]
Gate 1 Leakage Current ig1ss
VG1s = +5.0 Vde, Vgas = Vps = 0) - +.040 =10 nAde
Va1s = —5.0 Vde, Vaas = Vps = 0, Ta = 150°C) — — -10 phde
Gate 2 Leakage Current lG2ss
{VG2g = £5.0 Vde, Vgis = Vpg = 0 - =050 *10 nAdc
{Vgas = —5.0 Vdc, Vgis = Vpg = 0, Ta = 150°C) - — -10 pAde
Gate 1 to Source Cutoff Voltage VG1Siofi) —0.6 -15 —5.0 Vde
(Vpg = 15 Vde, Vgas = 4.0 Vde, Ip = 20 pAde}
Gate 2 to Source Cutoff Voltage VGzsioff) —-0.2 -14 -5.0 Ve
{Vpg = 15 Vde, Vgis = 0, Ip = 20 pAdc}
ON CHARACTERISTICS
Zero-Gate-Voltage Drain Currant{2} Ipss mAdc
{Vps = 15 Vde. Vg1s = 0, Vgas = 4.0 Vdd) 3N201,3N202 6.0 13 30
3N203 3.0 1" 15
SMALL-SIGNAL CHARACTERISTICS
Forward Transfer Admittanca(3} el mmhos
{Vps = 15 Vde, Vges = 4.0Vde, Vg1s = 0, §=10kHz} 3N201,3N202 8.0 28 20
3N203 7.0 12.5 15
Input Capacitance Ciss — 33 — pF
{(Vps = 15 Vde, Vs = 4.0 Vde. Ip = Ipgs. f = 1.0 MHz)
Transfer C: Crss 0.005 0.014 0.03 pF
{Vpg = 15 Vde, Vgzs = 4.0 Vde, Ip = 10 mAde, f = 1.0 Mtz}
Output Capacitance Cass — 1.7 —_— pF
{Vpg = 16 Vdc, Vgas = 4.0 Vde, Ip = Ipgs. f = 1.0 MHzl
FUNCTIONAL CHARACTERISTICS 5
Noise Figure NF dB
{Vpp = 18 Vdc, VGG = 7.0 Vde, § = 200 MHz) {Figure 1) 3N201 — 18 45
{Vpp = 18 Vde, Vgg = 6.0 Vd, f = 45 MHz] {Figure 3) 3N203 - 5.3 8.0
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@ MOTOROLA

6367254 MOTOROLA SC (XSTRS/RF)

3N201, 3N262, 3N203
ELECTRICAL CHARACTERISTICS (continued) {TA = 25°C unless otherwise noted.)
Ch Symbol Min Typ Max Unit
Common Source Power Gain Gps dB
{/pp = 18 Vdc, Vgg = 7.0 Vde, f = 200 MHz} (Figure 1) 3n201 15 20 25
Vpp = 18 Vde, Vg = 6.8 Vde, f = 45 MH2] {Figure 3) 3N203 20 25 30
Vpp = 18 Vdg, fi g = 245 MHz, fgp = 200 MHz] (Figure 2) 3N202 Gel5) 3 19 25
Bandwidth BW MHz
{Vpp = 18 Vdc, Vg = 7.0 Vde, f = 200 MHz) (Fiqure 1] 3N201 50 — 8.0
(Vpp = 18 Vdc. fip = 245 MHz, fre = 200 MHz] [Figure 2} 3N202 45 ey 75
(Vpp = 18 Vdc, Vgg = 6.0 Vde, f = 45 MHz) (Figure 3} 3N203 3.0 — 6.0
Gain Control Gate-Supply Voltage(4) Vaatao) Vdc
{Vpp = 18 Vde, AGps = —30 dB, § = 200 MHz) {Figure 1} 3N201 0 -1.0 -3.0
{Vpp = 18 Vdc, 48pg = —30 4B, f = 45 MHz) {Figure 3} 3N203 0 —-0.6 -3.0
(1} All gate breskdown voltages are measured whils the device is canducting rated gate current. This that the gat ge limiti
network Is functioning praperty.
{2) Pulse Test: Pulse Width = 300 us, Duty Cycle < 2.0%.
{3} This must be ed with blas yoliag: plied for iess than & is to avoid overheating.
{8) AGpg is defined as the change in Bps from the value at Vgg = 7.0 volts (3N261) and Vgg = 6.0 voits {3N203),
{5} Power Galn Conversion
FIGURE 1 —ZDO-MHI TEST CIRCUIT SCHEMATIC
FOR 3N201
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€2 4.0 30 pF, ERIE Vanable Ceramic, Set for = 10 pF
L1 4 Turns, #14 AWG Cooper, 1/4” 1.D., 1/6™ Pitch
L2 3 Tuins, #14 AWG Caoper, 174" 1.D., 1/8" Pitch
RFC DELEVAN No. 153712, .0 gH
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(1) Amplfurde at input from Local Oseiliator = 3 V RMS Sois €1 1.5-7.0 pF, ERIE Veriable Caramic, Set for ~ 4.7 pF *
J_ L1 4 Turns, #14 AWG Copper, 18" 1.0., 1/6" Pitch
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6367254 MOTOROLA SC (XSTRS/RF)

3N201, 3N202, 3N203
FIGURE 3 — 45-MHz TEST CIRCUIT SCHEMATIC
3N203
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L1 14 Turns, ¥30 AWG Copper, Closs-Wound 7/32” OD form with
ARNOLD ENGINEERING "J** Tuning Core
iz 10 Turns, #30 AWG Copper, Close-Wound 7/32" OD form with
ARNOLD ENGINEERING “J* Tuning Core
TYPICAL CHARACTERISTICS
FIGURE 4 — DRAIN CURRENT versus FIGLRE § ~ DRAIN CURRENT versus GATE-ONE to
DRAIN to SOURCE VOLTAGE . SOURCE VOLTAGE
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FIGURE & — SYALL-SIGNAL COMMON-SOURCE GATE-ONE FIGURE 7 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE
FORWARD TRANSFER ADMITTANCE versus FORWARD TRANSFER ADMITTANCE versus
DRAIN CURRENT GATE-ONE to SOURCE VOLTAGE
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6367254 MOTOROLA SC (XSTRS/R F)

3N201, 3N202, 3N203
FIGURE 8 — SMALL SIGNAL COMMON-SOURCE GATE-ONE FIGURE 9 — SMALL-SIGNAL COMMON-SQUBCE GATE-ONE
FORWARD TRANSFER ADMITTANCE versus INPUT AND OUTPUT CAPACITANGE versus
GATE-TWO to SOURCE VOLTAGE GATE-TWO-10-SOURCE VOLTAGE
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TYPICAL CHARACTERISTICS
FIGURE 11 ~ COMMON-SOURCE POWER GAIN AND
FIGURE 10 — COMMMON-SOURCE POWER GAIN AND SPOT NOISE FIGURE versus GAIN CONTROL
SPOT NOISE FIGURE versus DRAIN CURRENT GATESUPPLY VOLTAGE — 3N201
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FIGURE 13 ~ SMALL-SIGNAL COMMON-SOURCE
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@ MOTOROLA

6367254 MOTOROLA SC (XSTRS/RF)

3N201, 3N202, 3N203
FIGURE 14 — SMALL-SIGNAL COMMON SOURCE
INSERTION POWER GAIN versus GAIN CONTROL
GATE-SUPPLY VOLTAGE — 3N208
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TYPICAL CHARAGTERISTICS
FIGURE 15 — SMALLSIGNAL GATE ONE FORWARD FIGURE 16 — SMALL-SIGNAL GATE ONE INPUT
TRANSFER ADMITTANCE versus FREQUENCY ADMITTANGE versus FREGUENCY
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FIGURE 17 — SMALL-SIGNAL GATE ONE QUTPUT
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