Philips Semiconductors

Silicon N-channel dual-gate MOS-FETs

Product specification

BF998; BF998R

FEATURES
e Short channel transistor with high forward transfer d
admittance to input capacitance ratio |_| 4 3
« Low noise gain controlied amplifier up to 1 GHz. — - 9 |
|
94
APPLICATIONS I"H
e VHF and UHF applications with 12 V supply voltage, —»H
such as television tuners and professional 1 2
communications equipment. s,b
Top view MAMO39
DESCRIPTION Marking code: MOp.
Depletion type field effect transistor in a plastic ' s .
A lified 14
microminiature SOT143 or SOT143R package with source Fig Simplifie o.utllne (SOT143)
- . and symbol; BF998.
and substrate interconnected. The transistors are
protected against excessive input voltage surges by
integrated back-to-back diodes between gates and
source.
d
CAUTION |_| 3 4
The device is supplied in an antistatic package. The 95 J
gate-source input must be protected against static 911 |
discharge during transport or handling. L}H
ask
PINNING U 2 1
s,b
PIN SYMBOL DESCRIPTION Top view MAMO40
1 s b source Marking code: MOp.
2 d drain
Fig.2 Simplified outline (SOT143R)
3 ate 2
9 9% and symbol; BF998R.
4 g4 gate 1
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Vps drain-source voltage - 12 Vv
Ip drain current - 30 mA
Piot total power dissipation - 200 mwW
lyss| forward transfer admittance 24 - mS
Cigi-s input capacitance at gate 1 2.1 - pF
Cis reverse transfer capacitance f=1MHz 25 - fF
F noise figure f =800 MHz 1 - dB
T; operating junction temperature - 150 °C
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Philips Semiconductors Product specification

Silicon N-channel dual-gate MOS-FETs BF998; BFO98R
LIMITING VALUES
in accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 12 Vv
Ip drain current - 30 mA
Has gate 1 current - 10 mA
Hao gate 2 current - 10 mA
Piot total power dissipation; BF998 | up to Tamp = 60 °C; see Fig.3; note 1 | - 200 mw
up to Tamp = 50 °C; see Fig.3; note 2 | - 200 mw
Piot total power dissipation; BF998R | up to Tamp = 50 °C; see Fig.4; note 1 |- 200 mwW
Tstg storage temperature -65 +150 °C
T operating junction temperature - 150 °C
Notes

1. Device mounted on a ceramic substrate, 8 mm x 10 mm x 0.7 mm.
2. Device mounted on a printed-circuit board.

MLA198 MGA002
200 200
Ptot max @ \ ) Ptot max
(mwW) \ (mW)
\
100 \\ 100
\
0 0
0 100 200 0 100 200
Tamb C) Tamb (°C)
(1) Ceramic substrate.
(2) Printed-circuit board.
Fig.3 Power derating curves; BF998. Fig.4 Power derating curve; BF998R.
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Philips Semiconductors

Product specification

Silicon N-channel dual-gate MOS-FETs

BF998; BF998R

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS | VALUE UNIT
Rthj-a thermal resistance from junction to ambient in free air; BF998 | note 1 460 KW
note 2 500 Kw
Rihj-a thermal resistance from junction to ambient in free air; BF998R | note 1 500 KW
Notes
1. Device mounted on a ceramic substrate, 8 mm x 10 mm x 0.7 mm.
2. Device mounted on a printed-circuit board.
STATIC CHARACTERISTICS
T; =25 °C; uniess otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
*VeR)G1-ss | gate 1-source breakdown voltage Vg2.5 =Vps =0; lg1-ss =+10mA 6 20 \Y
+VeR)gz-ss | gate 2-source breakdown voltage Vg1-s = Vps = 0; lgo.ss =10 mA 6 20 Vv
-Vipa1-s gate 1-source cut-off voltage Vgo.s=4V; Vps=8V, Ip=20 pA - 2.0 \
-Vipaes gate 2-source cut-off voltage Vg1.s=0;Vpg=8V;Ip =20 uA - 15 Vv
Ipss drain-source current Vg2o.s=4V;Vpgs=8V;Vgis=0;note1 |2 18 mA
tlg1.ss gate 1 cut-off current Vgo.s=Vps=0; Vg1.s =15V - 50 nA
tlgo-ss gate 2 cut-off current Vg1-s=Vps=0; Vgo.g =15V - 50 nA

Note

1. Measured under pulse condition.

DYNAMIC CHARACTERISTICS

Common source; Tamp =25 °C; Vps =8V, Veo.s =4 V; Ip = 10 mA.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lyts] forward transfer admittance | f =1 kHz 21 24 |- mS
Cigi-s input capacitance at gate 1 f=1MHz - 2.1 25 pF
Ciga-s input capacitance at gate 2 f=1MHz - 1.2 - pF
Cos output capacitance f=1MHz - 1.05 |- pF
Crs reverse transfer capacitance |[f=1 MHz - 25 - fF
F noise figure f =200 MHz; Gg = 2 mS; Bg = Bgopt - 0.6 - dB

f =800 MHz; Gg = 3.3 mS; Bs = Bgopt |- 1.0 - dB
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Philips Semiconductors Product specification

Silicon N-channel dual-gate MOS-FETs BF998; BF998R
| 24 MGEBL’:)I 'D 24 l l MGEB15
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VGZ-S =4V, Tamb =25°C. VDS =8V; Tamb =25°C.
Fig.5 Output characteristics; typical values. Fig.6 Transfer characteristics; typical values.
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Vps =8V;Vgas=4V; Taymp = 25 °C. Vps =8 V; Tamp = 25 °C.
Fig.7 Drain current as a function of gate 1 Fig.8 Forward transfer admittance as a function of
voltage; typical values. drain current; typical values.
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Philips Semiconductors

Product specification

Silicon N-channel dual-gate MOS-FETs

BF998; BF998R

MGES812
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VDS =8V, Tamb =25°C.

Fig.9 Forward transfer admittance as a function of
gate 1 voltage; typical values.
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Vaz.g =4 V; =1 MHz Tams = 25 °C.

Fig.10 Output capacitance as a function of
drain-source voltage; typical values.

MGE8B09

23
(sz.)1 /
LN /

\L Y

1.3

Vg1-s V)

Vps=8V; Vgas=4V;f=1MHz; Tyn =25 °C.

Fig.11 Gate 1 input capacitance as a function of
gate 1-source voltage; typical values.
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Vos=8V; Vgi.s=0V;f=1MHz; Tm, =25 °C.

Fig.12 Gate 1 input capacitance as a function of
gate 2-source voltage; typical values.
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Philips Semiconductors Product specification

Silicon N-channel dual-gate MOS-FETs BF998; BFO98R
MGC466 MGC467
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Vps=8V;Vga.g=4V;Ip=10mA; Tymp = 25 °C. Vps =8V, Vazs=4V;lp=10mA; Tanp =25°C.
Fig.13 Input admittance as a function of the Fig.14 Reverse transfer admittance and phase as a
frequency; typical values. function of frequency; typical values.
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(mS) |Yts| 7 (deg) A
1 —A
% =
// - r /‘
10 8% 10 1
// 90s //
/ 107!
1
//
1 2 3—1 10—2
10 102 (g 10 10 102 fMHy  10°
Vps=8V;Vgz5=4V,; Ip=10mA; Ty =25 °C. Vos =8 V; Vaa.s=4V;lp=10mA; Tymp =25 °C.
Fig.15 Forward transfer admittance and phase as a Fig.16 Output admittance as a function of the
function of frequency; typical values. frequency; typical values.
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Philips Semiconductors

Product specification

Silicon N-channel dual-gate MOS-FETs BF998; BF998R
Vop
47 pF
Vage ey
1nF 20 uH
i 1nF
IR A
L2 output
cl H
5.5 pF
50Q w 1 nF
input AT
360 Q
L1
140 kQ -
Vop rl'_ﬁ +i 330 kQ2
R
100 kQ 1nF
Viun Viun
input output  MGEB0z

Vpp=12V; Gg=2mS; G =0.5mS.

L1 = 45 nH; 4 turns 0.8 mm copper wire, internal diameter 4 mm.

L2 = 160 nH; 3 turns 0.8 mm copper wire, intemal diameter 8 mm.

Tapped at approximately half a tum from the cold side, to adjust G| = 0.5 mS. C1 adjusted for Gg = 2 mS.

Fig.17 Gain control test circuit at f = 200 MHz.
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Silicon N-channel dual-gate MOS-FETs BF998; BF998R
Vpb Vage Vbp
1nF 1nF
140ke Y — R
100 kQ
§—:}—< 1nF
T [] 270 k0 § L4
L3 1 nF
1nF 50Q
g L1 Hi | il output
1nE L ' - P
nl
50Q I L>|-|4- 5= C3 = C4
input ° ” »H< 1nF 7 05to d 4 t0 40 pF
U 77 35pF =
#'c1 #co -
2to 18 pF 0.5t0 3.5 pF MGES01
2 1.8 kQ 97360 Q
VoD
Vpp=12V; Gs=3.3mS; G_=1mS.
L1 =L4 =200 nH; 11 turns 0.5 mm copper wire, without spacing, internal diameter 3 mm.
L2 = 2 c¢m, silvered 0.8 mm copper wire, 4 mm above ground plane.
L3 = 2 cm, silvered 0.5 mm copper wire, 4 mm above ground plane.
Fig.18 Gain control test circuit at f = 800 MHz.
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Silicon N-channel dual-gate MOS-FETs BF998; BF998R
0 MGEB08 o MGEBO7
AGy pl AGy /[
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i 1
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min
50 ' -50
0 2 4 6 8 10 0 2 4 6 8 10
Vage (V) Vage V)
Vpp = 12 V; f = 200 MHZ; Ty, = 25 °C. Vpp = 12 V; f = 800 MHZ; Tamp = 25 °C.
Fig.19 Automatic gain control characteristics Fig.20 Automatic gain control characteristics
measured in circuit of Fig.17. measured in circuit of Fig.18.
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Product specification

Silicon N-channel dual-gate MOS-FETs

BF998; BFO998R

PACKAGE OUTLINES
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TOP VIEW
Dimensions in mm.
Fig.21 SOT143.
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TOP VIEW

Fig.22 SOT143R.
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