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6367254 MOTOROLA SC (XSTRS/R F) geD 82608 D
T-3/-295
MAXIMUM RATINGS CASE 20-03, STYLE 9
Rating - Symbol Value Unit TO-72 (T0-206AF)
Drain-Source Voltage Vps 25 Vdc
1 Drain
Drain-Gate Voltage VpG1 30 Vde
VpG2 30 Ga;e 1
Drain Current Ip 50 mAde 2
Gate 2.7
Gate Current g1 =10 mAde 'Y
Ig2 +10
" PN Source i
Total Device Dissipation @ TA = 26°C Pp 360 mw 30,0 4 Substrate H
Derate above 26°C 2.4 mwrC 4 Case
Total Device Dissipation @ Tg = 25°C Pp 1.2 Watt
Derate above 256°C 8.0 mwWrC DUAL-GATE MOSFET
Lead Temperature TL 300 °C VHF AMPLIFIER
Junction Temperature Range Ty —65to +175 °C
N-CHANNEL — DEPLETION
Storage Channel Temperature Range Tstg —65to +175 °C
Refer to MPF201 for additional graphs.
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
Ii Characteristic | Symbol | Min Typ Max Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BR)DSX 25 —_ — Vde
{lp = 10 pAdc, Vg = 0, Vg1is = Vgzs = —56.0 Vdc)
Gate 1-Source Breakdown Voltage(1) V(BR)G1SO +86.0 *12 +30 Vde
(Igy = =10 mAdc, Vg2s = Vpg = 0}
Gate 2-Source Breakdown Voitage(1) V(BR)G2SO +6.0 +12 =30 Vde
{Ig2 = =10 mAde, Vg1s = Vps = 0)
Gate 1 Leakage Current ig1ss
{Vg1s = =5.0 Vdc, Vgas = Vps = 0} - +.040 =10 nAdc
(Vgis = —5.0 Vdc, Vgas = Vpg = 0. TA = 150°C} — — -10 pAdc
Gate 2 Leakage Current lgass
{Vg2s = 5.0 Vde, Vg1s = Vps = 0} . +,050 *10 nAdc
(Vg2s = —5.0 Vde, Vgis = Vps = 0. Ta = 150°C) — — -10 pAdc
Gate 1 to Source Cutoff Voltage VG1s|off) -0.5 -15 —5.0 Vde
. (Vps = 15 Vdc, Vgos = 4.0 Vde, Ip = 20 pAdc)
) Gate 2 to Source Cutoff Voltage VG2S(off) -0.2 -14 -5,0 Vde
{Vps = 15 Vde, Vgis = 0, Ip = 20 pAdc)
ON CHARACTERISTICS
Zero-Gate-Voltage Drain Current{2} Ipss mAdc
{Vpg = 15 Vdc, VGg1s = 0, Vgas = 4.0 Vdc) 3N201,3N202 6.0 13 30
3N203 3.0 11 15
SMALL-SIGNAL CHARACTERISTICS
Forward Transfer Admittance(3) iYssl mmhos
{(Vps = 15 Vdc, Vgas = 4.0 Vdc, Vgis = 0,f = 1.0 kHz)  3N201,3N202 8.0 128 20
3N203 7.0 12.5 15
Input Capacitance Ciss - 33 — pF
{Vps = 15 Vdc, VGas = 4.0 Vde, Ip = Ipss. f = 1.0 MHz)
Reverse Transfer Capacitance Ciss 0.005 0.014 0.03 pF
(Vps = 16 Vdc, Vgag = 4.0 Vde, Ip = 10 mAdc, f = 1.0 MHz)
Output Capacitance Coss —_ 1.7 — pf
{(Vpg = 16 Vdc, Vg2s = 4.0 Vde, ip = Ipss. f = 1.0 MHz}
FUNCTIONAL CHARACTERISTICS
Noise Figure NF ds
{Vpp = 18 Vdc, Vgg = 7.0 Vde, f = 200 MHz) (Figure 1} 3N201 - 1.8 45
(Vpp = 18 Vdc, Vgg = 6.0 Vdg, f = 45 MHz) (Figure 3) 3N203 — 5.3 6.0
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6367254 MOTOROLA SC (XSTRS/R F) 96D 82609 D
3N201, 3N202, 3N203
T-3(-a5
ELECTRICAL CHARACTERISTICS (continued) (TA = 26°C unless otherwise noted.}
Ct isti Symbol Min Typ Max Unit
Common Source Power Gain Gps dB
{Vpp = 18 Vdc, VGG = 7.0 Vdc, f = 200 MHz) (Figure 17 3N201 15 20 25
{Vpp = 18 Vde, VGG = 6.0 Vde, £ = 45 MHz) (Figure 3) 3N203 20 26 30
(Vpp = 18 Vdc, fig = 245 MHz, frp = 200 MH2) (Figure 2) 3N202 Ggl5) 15 19 25
Bandwidth BW MHz
(VoD = 18 Vdc, Vg = 7.0 Vde, f = 200 MHz) (Figure 1) 3aN201 5.0 — 9.0
(Vpp = 18 Vvdc, fLo = 245 MHz, fRe = 200 MHz) (Figure 2) 3N202 4.5 — 7.6
{(Vpp = 18 Vdc, VGG = 60 Vdc, f = 45 MHz) (Figure 3) 3N203 3.0 — 6.0
Gain Control Gate-Supply Voltage(4) VGGIGC) Vdc
(Vpp = 18 Vdc, AGps = —30 dB, f = 200 MH2) (Figure 1) 3N201 0 -1.0 -30
{Vpp = 18 Vdc, AGES = —30dB, f = 45 MHz) (Figure 3) 3N203 0 -0.6 -3.0

(1) All gate breakdown voltages are measured while the

device is conducting rated gate current. This ensures that the gate-voitage limiting

network is functioning properly.

(2) Pulse Test; Pulse Width = 300 ps,

(3) This parameter must be measure
(4) AGpg is defined as the change in
{5) Power Gain Conversion

Duty Cycle < 2.0%.
with bias voltages applied for less than 5 seconds to avoid overheating.

d
= 7.0 volts {3N201) and VGG = 6.0 volts (3N203).

Gps from the value at VGG

FIGURE 1 — 200-MHz TEST CIRCUIT SCHEMATIC
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FOR 3N201
Vaa +18V
0.001 uF
J:: RFC
10k TJUT
o L2
560 k 0.001 pF | To 75-Q
T 62 0.001 pF Load
G1 s
L1
From 75-§2 1€ 0.001 .
Source > |
0.0014F 2110k 7! c =8.2 pF 270 3 Lur # o 7= 39 pF
3 7 3 7
c1 4.0 30 pF, ERIE Variable Ceramic, Set for = 22 pF
c2 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 Turns, #14 AWG Cooper, 1/4*" 1.D., 1/8" Pitch
RFC DELEVAN No. 153712, 1.0 4H
1 .
FIGURE 2 — 200-MHz-t0-45-MHz TEST CIRCUIT SCHEMATIC
245 MHz FOR 3N202
Local O
tnput(1)
2.2 pF R
From 50-2 ::56 T
Source 1 TUT
G2 o 45-MHz
.=[_. IF Output
oM = U G1
200-MHz
RF input \_/ s 16 Turns § Turns
From 75-2 To 75-22
Source 5 g 0.001 |0.001 }270 | 2.2 Load
10k 7 27 pfF 2= Cc1 ~ uF 7~ uF ~pF =
: T 7 T 5.001
uF
110k
! —AWA- —O0 +18 V
o1k _ ) _
(1) Amptitude at Input from Local Oscillator = 3V RMS c 1.5.7.0 pF, ERIE Variable Ceramic, Set for = 4.7 pF
| L1 4 Turns, #14 AWG Copper, 1/4" 1.D., 1/6" Pitch
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: 6367254 MOTOROLA SC (XSTRS/R F) 86D 82610 D
3N201, 3N202, 3N203

T-31-35

FIGURE 3 — 45-MHz TEST CIRCUIT SCHEMATIC

3N203
s TUT 120F
9.1k o—1t o ) To50.2
Vgg 0— AN LA NG Load
| <
: 3.0k S L2
5.6 pF H
From 50-2 ‘)}* H
Source H
:
: —)I 0.001 uF
H
H
/§/|.1 :
i I
H
H
H
H
H }
H
H
i l
i
o+8vV :
Lt 14 Turns, #30 AWG Copper, Close-Wound 7/32” OD form with ‘
ARNOLD ENGINEERING *J* Tuning Core
L2 10 Turns, #30 AWG Copper, Close-Wound 7/32"” OD form with
ARNOLD ENGINEERING "J"” Tuning Core
6 TYPICAL CHARACTERISTICS
FIGURE 4 — DRAIN CURRENT versus FIGURE 5 — DRAIN CURRENT versus GATE-ONE to
DRAIN to SOURCE VOLTAGE . SOURCE VOLTAGE
Bres=aiv Tnss- 1z % T T |
251-YE2 =4 DS§ = 128 mA I | % Vos=15V
24 VG1s=+1.0V 1] Ipss = 128 mA - -
p / 1 _n VG5 = +40V 4
2 5 | £
£ T +0.5 e
= 18 £ 18
= 7/ 2 V' sov
o £ 16 7 - .
3RT] 2 4 4 =1 H
e 5. 1 : 12 A 0V t
Z 1/ ] % L~ S —
= = 10 ——
S 80 ‘g 8.0 A
2 50 a5 =60 A= 0y
40 40
20 20 VG2s=-10V
0 1.0V 10 + i
! 0 20 40 60 80 19 12 1 16 18 20 -1 1.0 05 +0.5 +1.0
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) VG 15, GATE-ONE-TO SOURCE VOLTAGE (VOLTS)
- FIGURE 6 — SMALL-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
P 1] T T = B 14 T T
g vps=15V VG5 =+4.0V 2 N
€ B -128ma —] ] gl — Ve2s =40V
=2 f=u0km w 12 T = 10kH2
= | v ] A
en i 705V 7 zn
g0 1 g % £ TN
Egovas-_ 1 N/ A £ 30 =
PP ELLY /24 ,/"' 2a0 J// N
510 j / AN A g 7 :
@ 0
£ ANV X V5i5=107 4 SN IY/0 4 N |
T NaAWi A - S 40 4 AN N 20V !
£ ol I ez =0V P A g 30 //4 N :
2001/ V| K| A DI/ ~ 10V |
T=20 , s o & e — 1
210 - —— +1. <90 GV !
F o AN S | l
= p 20 40 60 80 10 12 20 = .5 -1.0 0.5 +0.5 +1.0
ip, DRAIN CURRENT {mA} VG1s, GATE-ONE to SOURCE VOLTAGE (VOLTS} .
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FIGURE 8 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE FIGURE 9 — SMALL-SIGNAL COMMON-SOURCE GATE-ONE
FORWARD TRANSFER ADMITTANCE versus INPUT AND OUTPUT CAPACITANCE versus

: GATE-TWO to SOURCE VOLTAGE GATE-TWO-10-SOURCE VOLTAGE
® 14 T T l 7.0 v T ISVI
E vps=15V i s =
£ ,DS= mA VGis=0V — Veis=0V
T pss = 12.8 =69
g n f=10kHz — ow/ z5 losg =128
g0 = =8 50 R Lo
- - =]
H 80 / 5;
< 8.0 4 VA =240 ¢
& 10 / 2%
% oo / g3
Z 60 S5 30

] = 50 5e
a 40 3 w0 c.
< 30 3a o
-y I 4 P~ &8 |
z 0
bt m*— -
S0 0
= 0 +1.0 240 3.0 4.0 50 40 -30 20 18 0 +#0 420 0 +40 450

V(G25, GATE-TWO to SOURCE VOLTAGE (VOLTS) V25, GATE-TWO-to SOURCE VOLTAGE (VOLTS)

TYPICAL CHARACTERISTICS

FIGURE 11 — COMMON-SOURCE POWER GAIN AND

FIGURE 10 — COMMON-SOURCE POWER GAIN AND SPOT NOISE FIGURE versus GAIN CONTROL
SPOT NOISE FIGURE versus DRAIN CURRENT GATE-SUPPLY VOLTAGE — 3N201
28 +30 \ 14
% Gps
% Gps +20 p—— 12
22 ”
. L /] N - |
B 1 +10 Vpp=18Vdc ——10 F :
g Wr—pF g V 00 Mz 2
w> B 7 = / Curcuit in Figure 1 o
2% 18 Vps=16V 20 BW=70MHz —8.03
ge " vgas =40V & / 1\ Ipss=128mA } 1 &
wE f =200 MHz £ 10 \ g0 .
SE 12 Adjusted VG1s for Ip =z " \ et ;
EERT 1pss = 128 mA 2 = v
wi 320 / \ a0 :
20 80 a ey / \ 2
o @ 1 A NF
NN -30 20
Mg NF
20
0 -40 0
0 20 40 60 80 10 12 14 18 18 20 30 20 -0 0 +10 20 430 +40 +50 +60 +7.0
Ip, DRAIN CURRENT (mA} VGG(GC), GAIN CONTROL GATE SUPPLY VOLTAGE (VOLTS)
1
FIGURE 13 — SMALL-SIGNAL COMMON-SOURCE
FIGURE 12 — COMMON-SOURCE POWER GAIN CONVERSION POWER GAIN versus
varsus DRAIN SUPPLY CURRENT — 3N201 . LOCAL OSCILLATOR INPUT VOLTAGE — 3N202
+30 20
! ! ‘ ‘ o 18
- Ipss = 128 mA =
+20f—Vpp=18V =
=200 L — Z % //
Circuit in Figure / - Vop =18V
g +10f— BW=7.0MHz g " '1 oumz
=2 L 45 MHz
Z 9 / g n Cir Figure 2
g £ } B MHz
S 0 ] / Ip 8 mA
-10
§ / g 89
& - 3 80 ]
240
23 H
1/ B2
-40 0
2 1.0 20 30 40 50 60 70 80 90 10 0 1.0 20 30 4.0 5.0
1pD, DRAIN SUPPLY CURRENT (mA) VRMS, LOCAL OSCILLATOR INPUT VOLTAGE (VOLTS)
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6387254 MOTOROLA SC (XSTRS/R F) 96D 82612 D
3N201, 3N202, 3N203
T-31-25

FIGURE 14 — SMALL-SIGNAL COMMON SOURCE
INSERTION POWER GAIN versus GAIN CONTROL

GATE-SUPPLY VOLTAGE — 3N203
+30
| vpp=18V
sl . § =45 MHz —
- Circuit in Figure 3 L~
] - BW=4.5MHz /’
i a8 +10} IDss=12.8mA 7
] -
i = /
Z 0
| 3 /
i «
£ .0 /
&
&0 /
-30 //
-40
30 20 -1 0 +20 +30 +40 60 480 +.0
VGB(GC), GAIN CONTROL GATE SUPPLY VOLTAGE {VOLTS)
TYPICAL CHARACTERISTICS
FIGURE 15 — SMALL-SIGNAL GATE ONE FORWARD FIGURE 16 — SMALL-SIGNAL GATE ONE INPUT
TRANSFER ADMITTANCE versus FREQUENCY ADMITTANCE versus FREQUENCY
2] — 100 = — — T 10
= Vps=15V = Vps =15V T t
57 ygs-4v = Vezs=4V i 70
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z Tl : por ool 1.0 1 i 0
! 2 10 40 100 300 500 1000 40 60 100 200 300 500
f, FREQUENCY {MH2) i, FREQUENCY {MH2)
FIGURE 17 — SMALL-SIGNAL GATE ONE OUTPUT
ADMITTANCE versus FREQUENCY
Wy = T ! 10
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