BF998/BF998R

TEMIC

Semiconductors

N-Channel Dual Gate MOS-Fieldeffect Tetrode,

Depletion Mode

Applications

Input- and mixer stages in UHF- and VHF-tuner

Features

@ Integrated gate protection diodes
Low noise figure

Low feedback capacitance

High cross modulation performance
Low input capacitance

BF998 Marking: MO
Plastic case (SOT 143)
1 = Source; 2 = Drain; 3 = Gate 2; 4 = Gate 1

Absolute Maximum Ratings

Electrostatic sensitive device.
Observe precautions for handling. s

¢ High AGC-range

High gain

® Available with reverse pin configuration (BF 998 R)
on request
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BF998R Marking: MOR
Plastic case (SOT 143R)
1 = Source; 2 = Drain; 3 = Gate 2; 4 = Gate 1

Parameters Symbol Value Unit
Drain source voltage Vps 12 \'
Drain current Ip 30 mA
Gate 1/gate 2-source peak current tlg1/GasM 10 mA
Gate 1/gate 2-source voltage *VGisiGges 7 \'
Total power dissipation  Typmp < 60 °C Piot 200 mW
Channel temperature Tch 150 °C
Storage temperature range Tsig L —65 ... +150 °C
Maximum Thermal Resistance

Parameters Symbol Value Unit
Channel ambient on glass fibre printed board
25 x 20 x 1.5 mm? plated with 35 um Cu Rihcha 450 K/wW
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TEMIC

Semiconductors

BF998/BF998R

Electrical DC Characteristics
Tamp = 25 °C

Parameters / Test Conditions Type Symbol - |- Min Typ Max Unit
Drain-source breakdown voltage
Ip=10pA-Vgis=-Vgs =4V V(BR)DS 12 v
Gate 1-source breakdown voltage
+Ig1s = 10 mA, Vgas= Vps =0 +V@BRr)Giss 8 14 \%
Gate 2-source breakdown voltage
}' tlgos = 10 mA, Vgis = Vps=0 *VeriGoss 8 14 A\
Gate 1-source leakage current
tVgis= 5 V. Vgas = Vps=0 Hgiss 50 nA
Gate 2-source leakage current
tVges =5V, Vgis=Vps=0 tlg2ss 50 nA
Drain current
Vps=8V,Vgis=0, Vgas=4V BF 998 /
BF 998 R Ipss 4 18 mA
BF 998 A/
'BF 998 RA Ipss 4 10.5 mA
‘BF 998 B /
BF 998 RB Ipss 9.5 18 mA
Gate 1-source cut-off voltage
VDS =8 V, VGZS =4 V, ID =20 MA ‘VG]S(OFF) 1.0 2.0 Vv
Gate 2-source cut-off voltage
Vps=8V,Vgis=0,Ip =20 pA ~V G2S(0FF) Q0.6 1.0 Vv
Electrical AC Characteristics
Vpg=8V,Ip=10mA, Vgas =4V, f= 1 MHz, Tyyp=25°C
Parameters / Test Conditions Symbol Min Typ Max Unit
Forward transadmittance |y21s I 21 24 mS
Gate 1 input capacitance Cissgi 2.1 2.5 pF
Gate 2 input capacitance
Vgis=0, Vgag=4V Cissg2 1.1 pF
Feedback capacitance Ciss 25 fF
Output capacitance Coss 1.05 pF
Power gain
gs =2 mS, g =0.5 mS, f =200 MHz Gps 28 dB
gs =33 mS, gL =1mS, f=800 MHz Gps 16.5 20 dB
AGC range
Vs =4 Vi -2V, {=800 MHz AGps 40 dB
Noise figure
gs =2 mS, gL =0.5mS, f =200 MHz F 1.0 dB
gs =33 mS, g, =1 mS, f=800MHz F 1.5 dB
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BF998/BF998R TEMIC

Common Source S-Parameters
Vgas =4V, Zy=50Q

100 -0.03 =12 571 1688 | -55.94 83.6 -0.08 -3.6
200 ~0.15 ~14.1 5.51 157.3 -50.26 76.8 0.3 -7.0
300 —0.34 -20.9 5.20 1459 | -47.29 70.6 -0.21 -10.4
400 —0.57 274 | 484 135.5 —45.68 65.5 -0.28 -135
500 -0.83 ~-336 439 1253 —44.98 60.1 -0.37 -16.7

600 -1.10 =393 © 398 116.0 | —44.62 58.6 ~0.47 -19.5
5 700 -1.35 -450 = 357 107.2 | 4551 56.2 -0.55 =225
800 -1.62 =501 . 3.6 98.9 -45.88 58.4 —0.65 -25.1
900 -1.84 -55.6 2.80 90.6 —46.46 64.0 -0.72 -28.2

1000 -2.09 -60.6 @ 243 83.0 —47.88 70.0 —0.77 -30.9
1100 -2.33 -654  2.11 75.3 -49.66 89.8 —0.82 -33.7

1200 -2.52 -70.2 1.79 67.5 —49.70 116.0 (.89 -36.7

1300 -2.72 -74.9 1.52 60.4 —47.29 145.4 —0.89 -39.6

100 -0.04 -7.6 7.92 1689 | -55.74 832 ~0.10 -3.6

200 -0.15 -14.8 7.72 157.6 : —49.95 76.8 —0.16 -7.1

300 —0.38 =219 742 1467 -47.09 70.5 —0.24 -10.5

400 -0.62 ~28.6 702 | 1364 . 4538 65.4 -0.33 -13.8

500 -0.91 -35.0 6.60 - 1265 | 4469 60.1 -0.43 -17.1

600 -1.19 -41.0 6.15 1174 | -44.43 58.8 -0.53 -19.8

8 S 10 700 -1.45 —46.6 5.73 108.9 | 4521 57.0 —0.61 -22.6
800 -1.74 -52.0 532 100.8 | -45.48 595 -0.72 -254

900 -2.01 -57.5 4.95 92.8 ~46.06 65.2 -0.79 —28.4

1000 =227 —62.5 458 85.4 —47.18 715 —0.85 =31.1

1100 -2.52 -67.2 4.23 78.1 —48.75 89.0 -0.90 -33.8

1200 -2.73 ~72.0 392 70.6 —48.80 111.9 -0.96 -36.9

1300 -2.94 -76.6 3.62 63.9 —46.98 139.8 -0.97 -39.7

100 -0.04 -7.6 8.75 169.1 -55.44 83.4 -0.13 -3.7

200 ¢ -0.16 -14.9 8.54 157.8 | -49.75 76.8 -0.19 1.2

300 -0.39 =221 8.24 147.0 | —46.89 70.5 -0.28 -10.6

400 -0.64 -28.9 7.83 136.7 | —45.18 65.5 -0.35 -13.9

500 -0.93 -35.3 7.40 126.8 | —44.49 60.3 —0.46 -17.2

600 ~1.22 ¢ 415 6.94 1179 | —44.23 59.4 -057 = =200

15 700 -1.50 471 6.52 109.3 | 4491 57.6 -0.66 -22.8
800 -1.80 -52.6 6.12 1015 | -45.08 60.2 -0.76 =257

900 -2.06 -58.0 573 93.6 —45.56 65.8 -0.84 -28.6

1000 ~2.32 -62.9 5.35 86.4 ~46.48 71.4 -0.50 -31.3

1100 -2.59 : -67.7 5.00 79.0 —47.85 87.0 0895  -340

1200 -278 | -724 4.68 1.7 —48.20 107.0 ~1.00 | -369

1300 -3.00 -77.0 4.38 65.2 -46.78 1338 | -1.01 } -39.9
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TEMIC BF998/BF998R

Typical Characteristics (T; = 25°C unless otherwise specified)

250
- -
S 2l RN
Vps=8V
E 100 DS SN2V
= —
£ < 16 - .
§ E 1V
7 150 p—r =
74 H =
Z : \ o 12—
a \ 5
73 [
2 100 |——— £
& | \ z 8
3
IE 50 b— S \ __“.:1 4 : 0
| L—
= _/ Vgis=-1V
0 0 |

0 30 60 90 120 150 -0.6 -0.2 0.2 0.6 1.0 1.4
96 12159 Tamb — Ambient Temperature ( °C ) 12817 Vgas — Gale 2 Source Voltage (V)
Figure 1. Total Power Dissipation vs. Ambient Temperature Figure 4. Drain Current vs. Gate 2 Source Voltage
2T T 1
28 | Vaas=4V Yo15=06 =
~ g
o 24 =}
<
£ // 04v e
i Y | :
= 3
< / ! 8
5 16 v — 0.2V =
— o
=] 2 / et l =
5 P~ 0 -
r_\|| 8 ( gt | {%
o -02V
4 / — | i ';‘ 0.5}
—0.4V i -
0 ! | © Ol L . L . L
o 1 2 3 4 5 6 7 8 9 10 -2 ~-15 -10 05 00 05 10 15
12812 Vps — Drain Source Voltage ( V) 12863 Vais — Gate 1 Source Voltage ( V)
Figure 2. Drain Current vs. Drain Source Voltage Figure 5. Gate | Input Capacitance vs. Gate 1 Source Voitage
8 8 g p p
20 : ‘ 3.0
Vps=8V Y
bsT A 2V % s Veos=4V
16}-t— sy R a & f=1MHz
< 4V v 3
E | § 20—t
= 12— F 3
o (=%
] / S 1S
< ot
= g g. \
«© ! ——
a ; C.? 1.0 |- ———
| | ;
o | ———— 0 o :
=4 J oos | —_—
Veas=1V [
Q A2 0
038 -0.4 0.0 0.4 0.8 1.2 2 4 6 8 10 12
12816 Vais ~ Gate 1 Source Voltage (V) 12864 Vps — Drain Source Voltage (V)
Figure 3. Drain Current vs. Gate | Source Voltage Figure 6. Output Capacitance vs. Drain Source Voltage
TELEFUNKEN Semiconductors 89

Rev. A2, 07-Mar-97



BF998/BF998R TEMIC
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Vps =8 V; Ip =10 mA;Vgas =4 V; Zy = 50 Q
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Figure 13. Forward transmission coefficient
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Figure 15. Output reflection coefficient
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Dimensions of BF998 in mm
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