MOTOROLA SC {XSTRS/R F}

6367254 MOTOROLA SC (XSTRS/R F)

MAXIMUM RATINGS
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Rating

Value

Unit

Drain-Source Voltage

25

Vdc

Gate-Source Voltage

*=7.0

Vdc

b Drain Current

30

Gate Current

10

mAdc

Total Device Dissipation @ Tp, = 25°C
Derate above 26°C

300

mw

Operating and Storage Channel
Temperature Range

Tchannel:
Tst

—-65to +175

T’-i[—zs/

MFE140

CASE 20-03, STYLE 9
TO-72 (TO-206AF}

1 Drain
Gate 1

Gate \ N
r &7

bl U

3 Source
2094 4 Substrate
Case

DUAL-GATE
MOSFET
FM AMPLIFIER

N-CHANNEL — DEPLETION

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted.)

-

Characteristic

I Symbol I

Min Typ Unit |

OFF CHARACTERISTICS

Drain-Source Breakdown Voltage

{ip = 10 pAdc, Vs = 0, Vg = —4.0 Vdc, Vg2 = +4.0 Vdc)

V(BRIDSX

Vde

Gate 1-Source Breakdown Voltage
g1 = =10 pAde, Vgas = 0)

V(BRIG1SO

Vdc

Gate 2-Source Breakdown Voltage
(Ig2 = £10 pAde, VGgas = 0}

V(BR)G2SO

Vdc

Gate 1 Leakage Current
{Vgis = +6.0 Vdc, Vgas = 0, Vps = 0}

lg1ss

nAdc

Gate 2 Leakage Current
(Vg2s = +6.0 Vde, Vgis = 0. VDS

]

0)

la2ss

20 nAdc

Gate 1 to Source Cutoff Voitage

(Vpg = 15 Vdc, Vg2s = 4.0 Vde, Ip = 200 pAde)

VG1s(off)

-4.0 Vdc

Gate 2 to Source Cutoff Voltage
{Vps = 15 Vdc, Vgis = 0. Ip = 200 pAdc)

VG2si(off)

-4.0 Vde

H ON CHARACTERISTICS

Zero-Gate-Voltage Drain Current
{vps = 15 Vdc, Vgas = 0, Vg2g = 4.0 Vdc)

Ipss

3.0 30 |

mAd;l

SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance (Gate 1 connected to Drain)
{Vps = 15 Vdc, Vgag = 4.0 Vde, Ip = 10 mAdg, f = 1.0 kHz)

Iygst

20 mmhos

Input Capacitance

{Vpg = 15 Vdc, Vg2s = 4.0 Vde, Ip = Ipss. f = 1.0 MHz)

Ciss

45 7.0 oF

Reverse Transfer Capacitance
(Vpg = 15 Vdc, VGas = 4.0 Vde, Ip =

Ipss, = 1.0 MHz)

Crss

0.023 0.056 pF

Qutput Capacitance

{Vpg = 15 Vdc, Vg2s = 4.0 Vde, Ip = Ipss:

= 1.0 MHz}

cOSS

25 4.0 pF

FUNCTIONAL CHARACTERISTICS

Noise Figure (Figure 8)
(See Test Circuit in Figure 11)

NF

25 35 dB

Common Source Power Gain (Figure 7)
(See Test Circuit in Figure 11)

20 23 dB

(See Test Circuit in Figure 11)

Level of Unwanted Signal for 1.0% Cross Modulation (Figure 10)

45 mV
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ELECTRICAL CHARACTERISTICS (continued} (Ta = 25°C unless otherwise noted.}
Characteristic Symbol Min Typ Max Unit

Common-Source Conversion Power Gain (Gate 1 or Gate 2 Injection, Gg 15 18.6 —_ dB
Figure 12)
(See Test Circuit in Figure 13}
(Signal Frequency = 100 MHz, Local Oscillator Frequency = 110.7 MHz)

1/2 L.F. Rejection 1/2 iFREJ - 50 — dB
{See Test Circuit in Figure 13)

H . COMMON-SOURCE ADMITTANCE PARAMETERS
(Vpg = 15 Vdc, VGas = 4.0 Vdc, Ip = 6.0 mAdc)

FIGURE 1 — INPUT ADMITTANCE FIGURE 2 — REVERSE TRANSFER ADMITTANCE
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FIGURE 3 — FORWARD TRANSFER ADMITTANCE FIGURE 4 — OUTPUT ADMITTANCE
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FORWARD TRANSFER ADMITTANCE
{Vps = 15 Vdc, f = 1.0 kHz)
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FIGURE 7 — POWER GAIN
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FIGURE 9 — GAIN REDUCTION
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FIGURE 8 — NOISE FIGURE
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FIGURE 10 — CROSS MODULATION
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FIGURE 11 — 105 MHz POWER GAIN AND NOISE FIGURE TEST CIRCUIT

_j_ —O0+15V
k 47 S 0.001 uF
e § 0.001 pF I
82 k 20 ooi Ferrite Beads 1 E =l
pE 71008 L2
I h G2 D C,‘: RF Output
< = = Zout= 9509
RF Input N . J
Zin =508 7
in o ’!L L
L1
Y c3
c2 Y W s
10k ). o.001 270 ] 0.001
= I BF I uF

The following companent values are for a stern stability factor = 2.0.

L1,L2 126 nH PAUL SMITH CO. SK-138-1
4.% Turns (yellow}
C1 Nominal 7.0 pF Adjustad for source impedance of
spproximately 1000 £2, JOHANSON JMC2961

€2 Nominal 4.0 pF ARCO 402
€3 Nominal 13.73 pF ARCO 403
C4 Nominal 4.36 pF JOHANSON JMC2951

Al Decoupting Capacitors ara Ceramic Discs.
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FIGURE 12 — CONVERSION GAIN
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FIGURE 13 — CONVERSION GAIN TEST CIRCUIT
Local Oscitlator Injection .
Vin(RMS) = 2.0 V for G2
~0.9V for G1
£=110.7 MHz
l —0+15V
S 0.001 oF
150 K 3 120
0.001 uF 473 oapF :_l__:
1L
L\Y ‘ l
. c2 Ferrite Beads = 1g O t
\ 100 k 3 L2 F Outpu
. = 3 cs f=10.7 MHz
) G2 D o 174 o) Z =508
fin c1 €3 78 2.0pF = < | l —IE out
: 2, =500 4 — O 1 cs 15 pF
f= 100 MHz G1 ;Z Y, I
L1 = =
e ¥
1 c4 s ] -l-
10k 0.001 uF 270 0.001 HF
|1 A 1

L1 126 nH PAUL SMITH CO. SK-138-1
4-% Turns (yellow)

L2 2.73 pH High Unloaded Q

€1 JOHANSON JMC2951

C4,C5,C6 ARCO 402

*For G1 Injection, C2 is changed to bypess G2 to ground end C3 i3
added to connect G1 to the Injection Input.
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PRINTED CIRCUIT BOARD LAYOUT INFORMATION
FIGURE 14 — TEST FIXTURES

105 MHz POWER GAIN AND NOISE
FIGURE TEST CIRCUIT

RF Output c4 0.001uF 270 DUT

Farrite
Beads

L2 g

0.001pF 47 ) 0.001 zF 100 k 0.001 uF 1~20 k 82k

100 MHz to 10.7 MHz CONVERSION
GAIN TEST CIRCUIT

100k 120k

Ferrite Beads 0.1uF 47 0.001pF

Local Oscillator Input
Shown for G2 Injection (2} ¥

001uF C6 IF Output

c4 ouT 270
Notes:
1. C1 is on the bottom side of the board.
2. For G1 Injection, C2 is changed to bypass
G2 to ground and C3 is added to connect G1 to
the Injection input, See Figure 13.
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