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7. ANEXOS

7.1. HOJA DE CATALOGO DEL TRANSISTOR EPBO18A5-70

@Excelics

EPBO18AS/A7/A9-70

«  NON-HERMETIC LOW COST CERANMIC 70 mil PACKAGE

DATA SHEET

Super Low Noise High Gain Heterojunction FET

TYPICAL b50-0.90d08 NOISE FIGURE AND 11.5~13.04dB

ASSOCIATED GAIN AT 12GHz

= 035 X 180 MICRON RECESSED = MUSHROOM” GATE

= SiyNy PASSIVATION

=  ADWANCED EPITAXIAL HETERCIUNCTION PROFILE
FROVIDES SUPER LOW NOISE, HIGH GAIN ANDY HIGH

RELIABILITY
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SYMBOLS PARAMETERS TEST CONDITIONS MIN | TYP | MAX | UNIT
gt P o EPROAAS-TI [1.50] {1,650
NF Mioise Figure, =12GHz EPROIRAT.T0 T DD b
Wila=2V, lds=15mA EPRISA0-T0 0 1.20
R A EPRO18AS-TI 11.5 13.00
Ca Associated Gain, 1=120Hz TPROIRAT TS D G b
Wils=2W, [ds=15mA EPBOAAT-T0 | 105 [ 115
Output Power at 1dB Compression =120 Hz 150
» 11
R Vds=3V, 1ds=25mA £ 1861z 15.0 B
G Gain at 1dB Comprzssion =12GHz 14.0 di
. Wils=3V, [ds=25mA = 1867z 11.5
Idss Saturated Drain Current Vids=2W, Ves=0y 15 45 1 mA
Gm Transconductance  Vids=2W, Ves=( S0 o0 m&
vp Pinch-ofl ¥oltage  Vds=2W, Ids=1.0mA -0.8 -25 W
BVl Drain Breakdown YVoliage Tgd=10uA -3 -y W
Bvps Source Breakdown Voltage 1gs=100A L) -y v
Rtk Tharmal Resistance 480 "CIW
“Cwverall Rib depands on case mounling.
MAXIMUM RATINGS AT 25°C
SYMBOLS PARAMETERS ABSOLUTE' CONTINUOUS?
Vs Drain-Source Voltage 5V 4
Vs Gate-Bouroe Voltage AW 2y
Ids Dirain Current Idss AlmA
Tesl Forward Gate Current 2mA 0.3md
PFin Input Pooer 12dBm @ 1B Compression
Teh Channel Tanperaiura 175°C 150°C
Tslz Storage Temperatura GRS TAC -GAA0PC
" Total Power Dissipation 285mW 240mW

Mobe: 1. Exceeding any of the above mtings may result in parmanent damage.
2. Exceading any of the abosve ratings may reduce MTTF below design goals.
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EPBO18AS/AT/A9-70

DATA SHEET
Super Low Noise High Gain Heterojunction FET

EPBO1BAS-TO EPBO18SAT-TD
S-PARAMETERS S-PARAMETERS
2V, 15mA IV, 15mA
FREQ - 511 — O ) -1 - - FREGQ - 511 - — EBIl- — R -- 5272 .
iGHz  BAG MAG ANG MAG  ANG Man ang[ (GHz MAG ANG MAG ANG MAG ANG MAG ANG

1.0 0983 G245 LeZZF 019 053 135 10 0985 (IR0 5384 1620 0021 7.1 0677

10 0ad LT | 0036 057 IEE 20 0248 3R S495 1430 00 631 OASD

30 R0 5 ERT 050 0485  d2.6 10 0903 5037 1272 0055 505 0422

4.0 g4 5137 063 0464 547 40 0l 4414 11LE 00a7 300 05935

5.0 0797 =111 074 0421 654 500 QEl2 720 6.9 0079 B35 0540

w0 0747 4.7ou gl AT JTEG G0 0765 -1048 4461 B4 00RG ITR 0495

10 GA0] 4505 083 ai4d o0y T 0713 118 4180 GRG O0@7 T3 0454

8.0 0647 eyl [iTiLT] 003 - 107 B0 0464 1343 3982 354 00R3 SEG 0410 -10ig
B0 AR 1180 000 az7l o111z 90 QA21 <1571 AS0F 408 009i 128 0374 -10R.G
oo (56T 1017 00 0778 1260 100 0% 1794 3750 257 (008R 0z -121.7
L0 53 1R TALE] 0103 _145.5 110 0564 [eod 14644 128 00a0 0295 1400
120 0515 1,758 0003 0177 -161.2 120 0541 1532 1551 A5 00RE 0266 1576
|30 (1555 L] | 0137 1763 1320 057 [Ze2 A3G0 (66 00E6 0z10 -174.2
4.0 050G &0 1117 0088 a1l 1514 40 05080 [§56 L5 [EAl] 0175 1676
150 0502  6L3% 1214 0087 0141 1238 150 0598 HRE 29ES [Aal] 0187 1308
|60 0507 743 LORG 083 0158 045 160 057 TLd4  2ESY O0ES 019q 1098
170 OAl9 §92 77SE a7l A ET A 170 0412 557 2548 Q072 -10z8 0155 BOR
18.0 OATH 490 ZAGK a7l 13 di 180 0861 2472 0076 LIR EX -1
190 04GR 330 2423 0569 R T T ] 190 0457 2381 a6 0221 6RE

00 0708 17.3 2551 056 0172  37.8 200 0547 2B anrl 0240 &6l

210 0757 B2 2447 gl 0,150 210 0T 2.173 (E 0221 409
710 0743 325 23135 a063 - 0,135 20 Q728 B 2087 a7 azm - Ans
730 07 FL1 27 065 a1l D0 ary 244 1958 a7l 0188 218
20 0747 ARG 2063 067 .10z M0 0  4LE LEOT 007l 0154 .55
5.0 0700 516 2024 0072 0136 IS0 070 535 157 0075 0174 281
60 06RT 06 2006 TEx] all7 260 06ED G0 17540 0gd 0152 475

EPBEO18AT-TO
Noise Parameters
Wids=2V, lds=15md
Fraq. Gamma Opt PMF min
{GHz) (AT (A NG (dB) Rn/&0
2 0.76 25 0.37 0.26
4 (.65 56 0.43 0.22
[i] 0.51 &4 048 0.16
8 0.41 118 0.55 0.11
10 0.26 159 061 0.08
12 0.26 -144 .68 0.08
14 0.32 -B2 0.569 0.18
16 0.40 -4 1.10 0.29
18 0.40 -26 1.30 045
20 0.51 a 145 055
22 0.41 27 1.69 0.61
2 0.48 75 1.83 059
26 0.52 108 2.05 0.40
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EXCELICS SsEMICONDUCTOR, INC.

Small Signal Equivalent Circuit Model

The small signal model shown below can be useful for extrapolating and
interpolating the S-parameters as well as for use in circuit simulators that cannot
handle S-parameters directly. The element values are derived by fitting the
calculated S-parameters of the model to measured data. The bias points and
bonding configuration are as described in the individual device data sheets.

Ceo
GATE oYY ——AAA, _]_+ ” AAS— o DRAIN
Ls Rg cﬁ -y Rp| Lo
veue " (1) 2Ry T Cps
g RI ! 43
[r D
RS
LS
SOURCE

SMALL SIGNAL MODEL
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EXCELICS sEMICONDUCTOR, INC.

Packaged FET Equivalent Circuit Model

Shown below is an approximate model for use with packaged FETs. The FET
shown in the schematic can be replaced with the small signal or large signal
maodel for the chip, including bond wire inductances. The element values shown
below for the various packages provide a first order approximation, as the exact

values will vary depending on the device type.

PACKAGED FET MODEL

SOURCE

100 mil 180 mil

Farametar]  Units SOT-89 | 70 mil flange flange CROR3
[ | [F 0.28 0,038 0,05 078 0.52
CPZ [F 0.39 013 0.2 057 1]
LF1 rnH 1.2 0.25 0.5 0.61 0.56
F.F chim I 0.7 0.8 0 0
CP2 [oF i 0,006 ] 0 0
CP4 [oF 0.3 0 0 0 0
LFG nH ] 0.3 0.14 0.34 0.06
LFD rnH ] 0.2 0.1 0.2 0.2
LFS rnH 0.009 0.028 ] 0.017 0.018
LP2 nH i 0,065 0.03 0 0
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Excelics EPB018A

Curtice-Cubic GaAsFET Model CURTICE3
{Curtice-Ettenberg model)

Parameter Description Unit Value
BETA Coefficient for pinch-off change with respect to Wy 1Y 0.051
GAMMA  IHyperbolic tangent function parameter 1\ 1.47
VOUTO Cutput voltage (V) at which AD, A1, A2, A3 were evaluated \ 2.51
VTO Value of W1 below which |3g=lg(V1=VT0, W) \ -0.9
AD Cubic polynomial 1y equation coefficent 1 A 0.0524
Al Cubic polynomial |4 equation coefficent 2 AN 0.0839
A2 Cubic polynomial |4 equation coefficent 3 A2 0.0257
A3 Cubic polynomial lgs equation coefficent 4 AN -0.00493
TAL Transit time under gate =] 2.00E-12
R1 Approximate breakdown resistance ohm 0
R2 Resistance relating breakdown valtage to channel current ohm 0
VEBO Gate-drain junction reverse bias breakdown voltage (gate- v 8
source junction reverse bias breakdown voltage with Wgs<0)
VEI Built-in gate potential \ 1
RF Gate-source effective forward-hias resistance ohm ]
IS Sate juction reverse saturation current (diode model) A 1.70E-14
N Gate junction ideality factor (dicde model) - 1.2
RDS Additional cutput resistance for RF operation ohm 400
CRF Used with RDS to model frequency dependent output F 1.00E-08
conductance
RD Drain chmic resistance ohm 1
RG Gate resistance ohm 0.5
RS Source chmic resistance ohm 1
RIN Channel resistance ohm 2.07
CGSO Zero bias gate-source junction capacitance (diode model) F 2.60E-13
CGDO Zero bias gate-drain junction capacitance (dicde model) F 9.00E-14
FC Coefficient for forward bias depletion capacitance (diode model) - 0.5
CDS Drain-source capacitance F 6.40E-14
CGS Gate-source capacitance F 0
[{e{)] (Gate-drain capacitance F 0
KF4 Flicker noise coefficient - ]
AF Flicker noise exponent - 1
TNOM MNominal ambiaent temperature at which these model C 27
parameters were derived
XTI Temperature exponent for saturation current 3
EG Energy gap for temperature effect of 1S el 1.11
VTOTC VTO temperature coefficent VPG ]
BETATCE Drain current exponential temperature coefficient %"C 0
FFE Flicker noise frequency exponent - 1
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7.2. ARCHIVO “.S2P”

I VDS=2V IDS=15MA

# GHZ S MA R 50

| SCATTERING PARAMETERS:

1 .983 -18.6 6.245 162.2.019 789 .53 -13.5

2 .944 -37.5 5964 144.3.036 65.2 .507 -28.8

3 .896 -55.5 5.582 127.7 .050 53.6 .485 -42.6

4 849 -72.6 5.327 112.4 .063 43.6 .464 -54.2

5 .797 -89.2 5111 97.6.074 33.1 .421 -65.4

6 .747 -103.7 4.799 83.4.081 23.4 .370 -78.6

7 .691 -118.6 4.503 69.9.085 13.9 .344 -90.7

8 .642 -132.8 4.277 57.0.088 4.7 .303 -100.7

9 .600 -155.6 4.189 42.7.093 -5.1 .271 -111.2
10 .567 -178.3 4.012 27.8.096 -16.3 .228 -126.9
11.534 170.3 3.846 15.5.094 -26.5 .193 -145.5
12.515 155.6 3.758 2.9.093 -33.1 .177 -161.2
13.555 128.7 3.569 -12.5.091 -44.2 137 176.3
14 .596 106.0 3.317 -27.1.088 -55.6 .114 151.4
15.592 91.3 3.214 -41.3.087 -66.9 .141 123.9
16 .597 74.3 3.086 -56.8.083 -81.1 .158 94.5

17 .619  59.2 2.756 -69.5.071 -90.3 .134 68.1

18 .670 499 2.668 -79.4.071 -97.3 .136 64.0

19 .668  33.0 2.623 -95.4 .069 -115.9 .169 51.0
20.708 17.3 2.551-111.1 .064 -131.4 .172 37.8
21.757 8.2 2.447 -125.1 .061 -144.1 .159 18.7
22 .743  -2.5 2.325-139.4 .063 -159.2 .135 14.7
23.726 -21.1 2.224-158.5.065 179.4 .115 -1.3
24 747 -39.6 2.063-178.1.067 158.8 .102 -39.6
25.709 -52.6 2.024 167.9.072 144.7 136 -56.6
26 .683 -70.6 2.006 150.2.083 132.8 .117 -71.3

I NOISE PARAMETERS:
2 .37 .76 25 .26
4 43 .65 56 .22
6 .48 .51 84 .16
8 .55 .41 118 .11
10 .61 .26 159 .08
12 .68 .26 -144 .08
14 .89 .32 -82 .18
16 1.1 .40 -46 .29
18 1.3 .40 -26 .45
201.45 51 8 .55
221.69 .41 27 .61
24 1.83 .48 75 .59
26 2.05 .52 108 .40
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