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COMPONENTS HFET-1102
Features
LOW NOISE FIGURE -_.-l |-—1.u|o,o4} TYP.
1.6 dB Typical at 4 GHz (2N6680)
1.7 dB Maximum at 4 GHz (HFET-1102) G A
1.5 dB Typical
3.3(0.13)
HIGH GAIN o = .
16 dB Typical at 4 GHz /’\ |
HIGH OUTPUT POWER :i —
15.5 dBm Typical Linear Power Qutput at 4 GHz v }
USABLE TO 12 GHz pRamy 081 (002)
RUGGED HERMETIC PACKAGE SURAL
1.07 £ 0.3 . 25+025__
{042+ 0.01) 0.10 = 0.01
Description/Applications e
The 2N6680 (HFET-1101) and the HFET-1102 are gallium - — 1 '
arsenide Schottky gate field effect transistors in a package 1 1
suitable for narrow band operations to 12 GHz. Their
superior microwave performance in noise figure and gain DIMENSIONS IN MILLIMETERS (INCHES).
make them useful for applications such as land and satellite
communications, and radar. HPAC-100A Package Outline
2N6680 (HFET-1101) and HFET-1102 are supplied in the
HPAC-100A, a rugged metal/ceramic hermetic package,
and are capable of meeting the requirements of MIL-S-
18500.
The HFET-1102 is a low noise and gain selection of the
2N6680.
. T > _ o
Electrical Specifications at Toagg=25°C
Symbol Parameters and Test Conditions Units Min. Typ. Max.
lpss Saturated Drain Current, Vps = 4.0V, Vgs = QV : mA 40 120
Vasp Pinch Off Voltage, Vps = 4.0V, lps = 100 uA v -1.5 -5.0
gm Transconductance, Vps = 4.0V, AVgs = 0V to -0.5V mmho 30 40
Gafmax) | Maximum Available Gain Vps = 4.0V, Vas =0
f=4 GHz dB 16
FMIN Noise Figure : P :
2NB6680: ; f=4 GHz dB 1.6 2.2
HFET-1102: 4 GHz i ' 1.4 1.7
Ga ' Associated Gain :
2N6680:; f=4GHz | dB 8.5 11.0
HFET-1102: : : : 4 GHz | 11.0 12.0
i | Vps =35V, Ips =15% Ipss (Typ. 12 mA) e
 Pids " Power at 1 dB Compression, Vps = 5.0V,
Ips = 50% Ipss f=4 GHz | dBm 15.5
Tuned for Maximum Output Power at +5 dBm Input 8 GHz' 14.0




Recommended Maximum
continuous Operating
Conditions(!

Absolute Maximum Ratings"

1. Operation of this device in excess of any one of these conditions is likely
to result in a reduction in device mean time between failure (MTBF) to
below the design goal of 1 x 107 hours at Tcn = 150°C (assumed
Activation Energy = 1.6 eV). Corresponds to Maximum Ratings for
2N6680.

2. Maximum Continuous Forward Gate Current should not exceed 2.5 mA.

3. Bjc — Thermal resistance, channel to case = 200°C/W.

25
\\

20 Y,
o
= GalMAX) \\
j 15 -
g 10
3 T~
= \\smz

s

"N
0
2 3 4 & 8 1012 20

FREQUENCY (GHz)

Figure 1. Typical Mason's Gain (U), Ga (max).
and |Sz1/2 vs. Frequency at Vps = 4.0V,
Ips = 100% Ipss.
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Figure 3. Typical Noise Figure and Associated
Gain vs. Drain Current (Ips) at 4 GHz, Vps = 3.5V.

Symbol Parameter Values Symbol Parameter Limits
Vps Drain to Source Voltage Vobs Drain to Source Voltage
-5.0V = Vgs = 0.0V 5V -10V = Vgs < 0.0V 11V
Vasi2| Gate to Source Voltage Vasiz| Gate to Source Voltage
5.0V =Vps = 0.0V -5V 10.0V = Vps = 0.0V -10v
- ToHi3) Maximum Channel Temperature 175°C TcH Maximum Channel Temperature 300°C
Ts1G Storage Temperature -65"6; to TsTG(MAX) | Maximum Storage Temperature 250°C
+175°C Lead Soldering Temperaturel3] 250°C for 10 sec. each lead,

1. Operation in excess of any one of these conditions may result in
permanent damage to this device.

2. Maximum forward Gate Current should not exceed 3 mA.

3. See Handling and Use Precautions. {page 13}.
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Figure 2. Typical Noise Figure (Fmin) and
Associated Gain vs. Frequency. Vps = 3.5V,
Ips = 15% Ipss.
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Figure 4. Typical Output Power at 1 dB Compression
vs. Frequency. Vps = 4.0V, Ips = 50% Ipss. Tuned for
Maximum Output Power at +5 dBm Input.



Typical S-Parameters

High Gain Bias: Vpg = 4.0V, Vgg = OV

Frequency, | 511 _ S : S12 §22
. GHz2 Mag - Ang- Mag | Ang Mag Ang Mag Ang
2.0 894 -606 | 3.122 1236 | 020 62.4 781 -27.6
<E o .801 ' -889 | 2:863 98.9 025 $5.8 755 -405
4.0 720 -118.2 2.597 75.6 028 56.7 732 -54.0
50 . | 662 - -142.2 2.391 53.8 034 620 | .723 -67.7
80 e -167.4 2187 | 324 046 65.0 716 -83.0
ST 588 169.3 1985 | 121 1081 61.6 711 -100:1
80 ‘| .s80 | 1481 | 1.807 72 .083 54.8 .708 -118.2
5810 | 585 1289 | 1650 -25.6 103 40.4 720 -136.5
CABOC LR 508 L 108 1.535 -43.9 121 31.1 744 -155.5
00 589 94.0 1.433 -62.6 145 17.9 765 -174.3
12.00 574 76.6 1.329 -81.9 .164 2.4 778 167.0
Linear Power Bias: Vpg = 4.0V, Ipg = 50% Ipgg
Frequency, $11 : s21 $12 . s22
. GHz ; Mag | Ang Mag | 'Ang Mag - Ang Mag Ang
T e e T 125.2 033 56.3 -705 -29.2
30 829 -B7.2 2.668 997 044 9.7 662 -43.7
- 40 1 750 1165 | 2458 | 745 .050 30.2 632 -50.3
150 | 683 ' 1441 | 2259 51.1 054 215 810 -76.3
6.0 : 641 <1713 | 2053 | 285 057 1163 | .572 -95.7
7.0 626 | 1844 1.847 8.3 .061 13.6 -556 -115.1
HeiEd Lo R 621 1427 | 1.664 -14.0 .069 9.8 554 -133.0
QR 826 1249 1.510 -33.1 .080 35 589 | -155.0
100+ HU8eT 1084 | 1382 -51.3 095 | a7 609 -175.8
S0 .615 ~ | 924 - | 1257 701 .108 -14.4 614 166.3
12.0 : 598 76.6 1.155 -88.0 123 -26.1 824 150.6
Minimum Noise Figure Bias: Vpg = 3.5V, Ips = 15% Ipss
Frequency, s11 §21 §12 e T
- GHz Mag Ang Mag Ang Mag Ang Mag Ang
RO 935 519 2166 | 1283 035 1 nagi 1738 -30.5
30 | 882 -77.1 2070 | 1044 .060 39.3 697 -454
4.0 792 -102.4 1955 | 811 070 26.0 659 -60.8
5.0 733 o -127r2. ) aBeb: | 887 074 | 148 630 -76.0
Eign ] 874 | -1520 1.740 36.4 075 6.2 .600 -92.6
e 631 | -1755 | 1.599 15.2 074 1.3 | 578 -110.8
80 807 | 1628 | 1469 | -44 077 5 565 -129.5
9.0 601 143.0 1.352 -23.4 o AIEN SR S B -148.4
10.0 602 124.5 1.261 -41.8 091 | -103 | .585 -167.6
11.0 .594 . 107.3 1.180 -60.5 .104 -16.4 800 1735
12.0 575: - 90.0 1.101 -79.5 119 -27.0 613 154.6
Typical Noise P ters' i
ypICal NOIS€ Parameters gy s
2N6680 (HFET-1101) and HFET-1102 £ 100 z L
w = T ; i
T [ i s |
. Yoo} p=19nl" i S Wig e
Frequency |— e Fwin | Ry Al i \
(GHz) | Mag. | Ang. | Mag. | Ang. | (dB) | (Ohms) g TN
20 | 730 | 80° | 829 | 44° | 1.25 | 19.40 e % 3:_«':' : _-\
40 | 618 | 98> | 656 | 75° | 1.60 | 23.14 E g : \\
6.0 576 | 138° | 601 | 104> | 220 | 664 B e b N
8o | 817 f_‘fﬂ‘f’ 844 | 137° 2‘80' 1.88 el 025 500 75 1000 125 150° 17%°
10.0__ : 1 810 '-128"::- 893 | -170° | 360 25.__4-‘_7- 4 CASE TEMPERATURE [°C)
120 660 | -87° | .749 |-157° | 4.50 | 49.10 ;

Note:

1. Optimum Input Reflection Coefficient (I's) Output Match for Minimum
MNoise (I'L), Associated Noise Figure (Fmin! and Noise Resistance (Rni at
Vps = 3.5V, Ips = 15% Ipss.

Figure 5. Ppiss vs. Temperature, Power Derating Curve
at Vps = 5V. Maximum power dissipation is a function
of device Ipss. Begin derating at Ppiss corresponding to
individual device Ipss, following a horizontal line until it
intersects with solid diagonal line.
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