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ACTIVE ANTENNA/ INJECTION-LOCKED

This thesis presented the analysis, design, experiment and comparison the
results of injection-locked of active antenna by using a dual gate MESFET from
injecting external signal into the gate (Gl) at f/rn ; f is free-running oscillation
frequency and » is integer 1, 2 and 3. The other gate (G2) used oscillation at 2.2 GHz.
The results of injection-locked took to a low phase noise and self-oscillating active
antenna has stable. Phase noise was measure to be -89 dBc¢/Hz at the 10 kHz offset by
used injecting at 2.2 GHz. The structure of dual gate MESFET took it a single low
cost highly compact. So it has capability required; microwave transmission on low

cost wireless systems such as RFID tags and indoor positioning systems.
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MESFET = metal semiconductor field effect transistor
FET = field effect transistor

RFID = radio frequency identification

EIRP = effective isotropic radiated power

W = width of the microstrip or patch antenna
I = length of microstrip or patch antenna

h = thickness of substrate

Gl = gatl of FET

G2 = gat2 of FET

S = source of FET

D = drain of FET

E = electric field

H = magnetic field

K = stability factor

S-parameter scattering parameter

Z-parameter impedance parameter

Sy = input reflection coefficient

S, = reverse transmission coefficient
S, = forward transmission coefficient
S,, = output reflection coefficient

I, = input reflection coefficient

| U = output reflection coefficient

I'; = load reflection coefficient

I = source reflection coefficient

A = delta factor

= input impedance

Z = output impedance
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source impedance

load impedance

propagation constant

relative permittivity

effective dielectric constant

intrinsic impedance

wavelength of electromagnetic wave in free space
wavelength of electromagnetic wave in dielectric
input impedance of patch antenna

conductance of Y,

phase velocity

frequency

radial of input stability circle

center of input stability circle

radial of output stability circle

center of output stability circle

transformer impedance

effective width
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NEC GENERAL PURPOSE

DUAL-GATE GaAS MESFET | '\-20139

FEATURES POWER GAIN AND NOISE FIGURE vs.
DRAIN TO SOURCE VOLTAGE
* SUITABLE FOR USE AS RF AMPLIFIER IN
UHF TUNER Grs
* LOW Cnrss: 0.02 pF (TYP) 20 7 10
—_ o —
* HIGH GPS: 20 dB (TYP) AT 900 MHz % I’ %
« LOW NF: 1.1 dB TYP AT 900 MHz & J T s 1] g
+ Lai=1.0pum, LGz = 1.5 um, Wa = 400 um £ 1 7 T 9'5—;
ORI - _ +— 5.8
+ |ON IMPLANTATION 5 1/ = 800 Mz v
= @2
* AVAILABLE IN TAPE & REEL OR BULK s l 2
NE —4—]
b Il
o | o
0 5 10
DESCRIPTION Drain to Source Voltage, Vos (V)
The NE251 is a dual gate GaAs FET designed to provide
flexibility in its application as a mixer, AGC amplifier, or low,
noise amplifier. As an example, by shorting the second gate
tothe source, higher gain can be realized than with single gate
MESFETs. This device is available in a mini-mold (surface
mount) package.
ELECTRICAL CHARACTERISTICS (1:=25)
PART NUMBER NE25139
PACKAGE OUTLINE 39
SYMBOL PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
NF Noise Figure at Vos=5V, Vezs =1V, ID = 10 mA,
=900 MHz dB 1.1 2.5
Gps Power Gainat Vos=5V, Vazs =1V, lo=10mA,
=900 MHz dB 16 20
BVDsx Drain to Source Breakdown Voliage atVeis=-4V,
Vaes =0, lo=10pA \') 13
loss Saturated Drain Gurrent at Vos =5V, Vees =0V, Vais =0V mA 5 20 40
VG15 (OFF) Gate 1 to Source Cutoff Voltage at Vos =5 V
Vezs=0V, Io = 100 pA \') -3.5
VG25 (OFF) Gate 2 to Source Cutoff Voltage at Vos =5 V
Veis =0V, Io=100 A \') -3.5
lgiss Gate 1 Reverse Gurrent at Vos =0, Vais= -4V, Vees =0 LA 10
lg2ss Gate 2 Reverse Gurrent at Vos =0, Vazs = -4V, Veis=0 LA 10
[YFs| Forward Transfer Admittance at Vos=5V, Vazs =1V,
Io=10mA, f=1.0kHz m3 18 25 35
Ciss Input Capacitance at Vos=5V, Veas =1V, Io = 10 mA,
f=1MHz pF 0.5 1.0 1.5
CRzss Reverse Transfer Capacitance at Vos =5V, Vaas =1V,
ID=10mA, f=1MHz pF 0.02 0.03

(California Fastern Laboratories
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TYPICAL NOISE PARAMETERS (14 =25°c)
(VD= =5V, Vezs =0V, los = 10 mA)

NE25139
ABSOLUTE MAXIMUM RATINGS (1:-25q)
SYMBOLS PARAMETERS UNITS RATINGS
Vs Drain to Source Voltage v 13
Vais Gate 1 to Source Voltage v -4.5
Vazs Gate 2 to Source Voltage v -4.5
Io Drain Gurrent mA loss
PT Total Power Dissipation mw 200
TcH Channel Temperature G 125
Tste Storage Temperature G -55 10 +125
MNote:

1. Operation in excess of anyone of these parameters may result
in permanent damage.

TYPICAL PERFORMANCE CURVES (ta=25°"c)

Total Power Dissipation, Pt (mW)

5| (mS)

Forward Transfer Admittance, |

TOTAL POWER DISSIPATION VS.

AMBIENT TEMPERATURE

250
200
FREE AIR
150
100
50
0
o 23 30 735 100 123

Ambient Temperature, Ta (°C)

FORWARD TRANSFER ADMITTANCE vs.
GATE 1 TO SOURCE VOLTAGE

VDS =3V

Il

F— = 1kHz TN
/f\\\

vVe2s

=1.0

\ |
A\E
=N

Gate 1 1o Source Voltage, Ve1s (V)

FREQ. NFopT Ga ot
(GHz) (dB) (dB) MAG ANG Rn/50
0.5 0.9 185 09 18 1.9
0.9 12 160 0.82 28 1.2
1.5 1.5 14.6 071 45 09
20 19 125 0.55 75 0.67
30 25 110 0.34 116 0.5
40 33 95 0.25 154 0.4
DRAIN CURRENT vs.
GATE 1 TO SOURCE VOLTAGE
30 T
Vos =|5"~"
_ —1—
a Ve2s = 1.0V
- /
[
=
g 05V
3 /
g 10 ov
5 / V
| e 0.5V
0 ) |
20 -10 0 +1.0

Forward Transfer Admittance, |Yes| (mS)

Gate 1 to Source Voltage, Vaeis (V)

FORWARD TRANSFER ADMITTANCE vs.
DRAIN CURRENT

T
Vos=5V

f=1kHz

Va2

s =10V \

My

Vazs=05V \

20

Drain Current, ID (mA)



NE25139

TYPICAL PERFORMANCE CURVES (1a-25°c)

INPUT CAPACITANCE vs.
GATE 2 TO SOURCE VOLTAGE

Drain Gurrent, o (mA)

POWER GAIN AND NOISE FIGURE vs.
GATE 2 TO SOURCE VOLTAGE

20 T 1 a0 | | | 10
: _"‘:_‘5 L — vDs=5V
. = ves=1V =T
m 15— ID=10mA /” Gas—
=Y — f = 000 MHz Y o
] 1] | , o
] - =
O " / L
@ VG25=1Vatlo=10mAl [CE =
Q - / dJ“
= £ 5 =
bt — L I =3
E o — ——t— g ne e
@
© -~ X 1 z ' 2
[&] Vazs=1Vatlo=5ma B NF 2
5 = / \ -4
a -30
= N
-45 0
-10 ] +1.0 -3.0 20 1.0 0 +1.0 +2.0
Gate 2 to Source Voltage, Vazs (V) Gate 2 to Source Voltage, Vazs (V)
Note: Note:
1. Initial bias conditions. Ve1s set to obtain 1. Initial bias conditions. Va1s setto obtain
specified drain current. specified drain current.
POWER GAIN AND NOISE FIGURE vs.
DRAIN CURRENT
25 10
20
8 8
N L
@ 18 GPS 4
£ s £
3 3
9 10 i
« ©
5 F. =
o 0
o 5 10



NE25139

NONLINEAR MODEL

UNITS FOR MODEL PARAMETERS

Parameter Units
time seconds
capacitance farads
inductance henries
resistance ohms
voltage volts
current amps

FET NONLINEAR MODEL PARAMETERS!"

Parameters FET1 FET2 Parameters FET1 FET2
ucw 100e-6 100e-6 |DSOC 0.07 0.07
NGF 4 4 RDE 1.0e9 1.0e9

15 8.78e-10 B.78e-10 GBS 0.16e-12 0.16e-12
1.33 1.33 GDBEM 0.005 0.005
RG 0 0 KDB 1.1 1.1
RD u] 1] VDSM 7.1e-11 7.1e-11
RS u] 1] GMMAXAC 0.0475 0.0875
RIS u] 1] GAMMAAC 0.0107 0.0051
RID o o KAPAAC 0.0001 0.0052
TAU 5.17e-12 5.17e-12 PEFFAG 449 449
CDs0 1.19e-13 1.19e-13 VTOAG -1.584 -1.545
G110 6.1e-13 6.1e-13 VTSOAG -100 -100
C11TH 1.6e-13 1.6e-13 WDELTAC 0.062 0.062
WVINFL 1.1 -11 GMMAX 0.0554 0.0304
DELTGS 1.82 1.82 GAMMA 0.006 0.005
DELTDS 0.682 0.682 KAPA 0.046 0.0005
LAMEDA \0.036 0.036 FEFF 1.636 1.636
G11DELT u] 1] VTO -1.57 -1.5
G120 0 0 VTSO -100 -i0
C125AT 6.81e-14 §.81e-14 VDELT 0.135 0.1
GGDSAT 6.81e-14 6.81e-14 VGCH 1 1
KBK 0.03 0.03 VSAT 1.119 1.119
VBR 6.5 6.5 VGO -0.654 -0.0035
NEBR 2 2 VD3O 3 10

(1) Libra EEFET3 Model
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NE25139
NONLINEAR MODEL
SCHEMATIC
=2
PORT
Pdrain
port =2
CAP RES
1 cgad Rd
T C=015 9 R=458
[EORT Y e A . I EEEETS
P1 IND RES I— UGW=0
ort=3 N=0
P Loz Rg2 FILE = NE720_b it
L=040 R=144 MODE = nonlinear
GAP
= G112 - 1
GC=032
\/ RES
GCAP R12 P RES
Ggid R=113 RDS
G =5.64e-03 - R=711
EEFET3
PORT -
= an— WY | e cAp
Pgatet IND A — Ugi=0 oAt
port=1 gt Rg1 FILE = NE720_b.mdif [ C = 760202
L=1.865 R=1.52 MCDE = nonlinear
GAP
[ Cgis RES
rC=0.41 é Rs
< R=579
GAP
1 Gg2s
—[G =0.39
IND
Ls
L=1.78
UNITS MrorT
P4
Parameter Units port=4
capacitance picofarads
inductance nanohenries
resistance ohms MODEL RANGE
NOTES: Frequency: 0.1104 GHz
1. This UGW value scales the model parameters on page 1. Bias: Vps=5V, Vgis=-0785V, Vgzs=0V, lo=10mA

2. This N value is the number of gate fingers and scales the

model parameters on page 1.
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NE25139

TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1:-25)

Coordinates in Ohms
Frequency in GHz
(Vos =5V, Vazs =0V, Ips =10 mA)

NE25139
Vbs=5V,Vezs =0V, Ibs =10 mA
FREQUENCY Sn Sz1 Sz Szz2 K Sz1 MAG!

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB)
0.1 1.0 -4 1.96 174 0.001 a7 0.98 -1 047 58 329
0.2 1.0 -8 1.92 169 0.001 85 0.98 -2 051 57 328
0.4 0.93 -15 1.91 158 0.001 g2 0.95 -3 0.70 5.6 328
0.6 0.97 -23 1.80 148 0.002 a1 0.94 -3 114 5.6 275
0.9 0.94 -35 1.90 132 0.004 80 0.94 -4 1.18 5.6 242
1.0 0.9z -39 1.90 126 0.004 79 0.94 -5 1.49 5.6 226
1.5 0.82 -61 1.88 99 0.006 78 0.94 -8 203 55 19.2
20 0.59 -B6 1.52 71 0.008 95 0.95 -9 221 3.6 16.6
25 0.50 -110 1.41 45 o.012 118 0.98 -12 134 3.0 17.2
3.0 0.51 -1 1.39 19 0.023 153 0.97 -18 032 29 17.8
3.5 0.51 -147 1.37 -6 0.039 162 0.97 -27 004 21 151
4.0 0.583 -167 1.20 -47 0.042 157 0.98 -42 ooy 1.6 146

Note:

1. GainGalculations:
MAG = % (K+3/ K31 ). When K < 1, MAG is undefined and MSG values are used. MSG =221 k= 1#1A1F- 1802 -182l® - 5y, G- 51 Sre
12 1

MAG = Maximum Available Gain
MEG = Maximum Stable Gain



NE25139

TYPICAL COMMON SOURCE SCATTERING PARAMETERS (12 -257)

10

Coordinates in Ohms
Frequency in GHz
(Vos=5V,Vezs=1V, Io =10 mA)

NE25139
Vos=5V,Vezs=1V,Ip =10 mA
FREQUENCY S 21 Si2 22 K S21 MAG!
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB)  (dB)
01 99 -3 2.36 177 o1 87 a7 g D47 583 29
02 99 -7 239 169 o1 85 08 3 051 57 328
03 99 -9 231 164 002 82 08 -3 070 55 328
0.4 98 13 223 160 002 82 a7 -6 114 56 275
05 a7 -16 2.42 158 003 81 99 6 118 56 242
06 a7 -19 2.30 150 003 81 96 -8 149 56 226
07 96 22 233 146 004 80 99 -9 203 55 192
08 95 25 223 142 005 79 96 9 221 35 166
0.9 94 29 245 137 005 79 99 -13 134 30 172
10 92 29 2.30 131 006 78 a7 -11 032 29 178
1.1 o -35 235 126 006 78 08 -15 004 21 151
12 88 -35 237 124 006 78 99 -13 007 156 146
Mote:
1. Gain Calculations:
MAG = % (K=/K7-1 ). When K = 1, MAG is undefined and MSG values are used. MSG = :E;: k= A* —; - [Ss I 813l A=S11Sz-SnSe
1 St [S12 521 :
MAG = Maximum Available Gain, MSG = Maximum Stable Gain
QUTLINE DIMENSIONS (units in mm)
PACKAGE OUTLINE 39
(SOT-134231 ORDERING INFORMATION
4
28.03
e 04210 PART AVAILABILITY | Ioss RANGE |MARKING
15 g 4008
= 1501 (LEADS 2, 2, 4) NUMBER (mA)
T = ] NE25139 Bulk up to 3K 5-40
28402 095 = E ¥ T NE25139-T1 3K/Reel 5-40
i 18 NE25139U71 Bulk up to 3K 5-15 u71
085 § NE25139T1U71 3K/Reel 5-15 u71
j—EE* i NE25139U72 Bulk up to 3K 10- 25 u72
PIN T - ! NE25139T1U72 3K/Reel 10- 25 u72
CONNECTIONS %9 005 NE25139U73 Bulk up to 3K 20-35 u73
1. Source NE25139T1U73 3K/Reel 20-35 u73
LT 3 NE26130U74 Bulk up to 3K 30- 40 u74
3. Gate2 1+c% Jie o0 =
A Qate] 1o 06108 NE25139T1U74 3K/Reel 30 - 40 u74
PO S S _LT
SJL ; i-l“'f'
0to01

Note: All dimensions are typical unless otherwise specified.
EXCLUSIVE NORTH AMERICAN AGENT FOR NIEIC RF, MICROWAVE & OPTOELECTRONIC SEMICONDUCTORS
ECALIFORN\A EASTERMN LABORATORIES » Headguarters » £500 Patrick Henry Drive + Santa Clara, CA 05064-1817 » (408 028-3500 » Telex 24-5203 » FAX (408) 0820270
24-Hour Fax-On-Demand: 800-300-3232 (LS. and Canada only) « Intemet: hitp: W.CEL.COM
DATA SUBJECT TO CHANGE WITHOUT NOTICE a/ms
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SKYWORKS'

SMV1247-SMV1255: Hyperabrupt Tuning Varactors

Features

+ Designed for high volume commercial applications

* High capacitance ratio, Cg 5y/C4 7y = 12 typ.

* Multiple packages 50T-23, 50D-323, SC-70 and SC-79

+ Available lead (Ph)-free MSL-1 @ 250 °C per JEDEC J-STD-020
* SPICE models are available

* Available in tape and reel packaging

Description

The SMV1247-SMV1255 series of silicon hyperabrupt junction var-

actor diodes are designed for use in VCOs with low tuning voltage
operation. This family of varactors is characterized for capacitance
and resistance over temperature, SPICE models are provided.

Skyworks offers lead (Pb)-free “environmentally
friendly” packaging that is RoHS compliant
(European Parliament for the Restriction of
Hazardous Substances).

Absolute Maximum Ratings

Characteristic Value
Reverse voltage (V) 15V
Forward current (Ip) 20 mA
Power dissipation (Pp) 250 mW
Storage temperature (Tey) -55°Cto +150 °C
Operating temperature (Tgp) -55°Cto +125 °C
ESD human body model Class 0

Performance is guaranteed only under the conditions listed in the specifications table and is
not guaranteed under the full rangeis) described by the Absolute Maximum specifications.
Exceeding any of the absolute maximum/minimum specifications may result in permanent
damage to the device and will void the warranty.

CAUTION: Although this device is designed to be as robust as
possible, Electrostatic Discharge (ESD) can damage
this device. This device must be protected at all fimes
from ESD. Static charges may easily produce poten-
tials of several kilovolts on the human body or
equipment, which can discharge without detection.
Industry-standard ESD precautions must be employed
at all times.

Skyworks Solutions, Inc. * Phone [781] 376-3000 * Fax [781] 376-3100 * sales@skyworksinc.com ® www.skyworksinc.com
200061 Rev. B+ Skyworks Proprietary Information # Products and Product Information are Subject to Change Without Notice, * December 07, 2004 1



DATA SHEET « SMV1247-SMV1255

= | 2 B W W W
Single Single Single Commaon Anode Commaon Cathode Commaon Anode Common Cathode
SC-79 50D-323 50T-23 50T-23 S0T-23 SC-70 SC-T0

SMV1247-079 SMV1247-074
Marking: Cathode Marking: BF3
SMV1247-079LF SMVA 247-074LF
Marking: Cathode Marking: GF3
SMV1248-079LF SMV1248-001 SIIV1248-004 SMV1248-074
Marking: Cathade Marking: BG1 SIMV1248-074LF

Marking: GG3

SMV1249-079 SMV1249-011 SHV1249-001 SMV1249-003 SMV1249-073 SMV1249-074
Marking: Cathode Marking: AF Marking: P1 Marking: AF9 Marking: AF9
SMV1249-079LF SMV1249-001LF
Marking: Cathode Marking: EF1

SMV1251-079 SMV1251-011 SKV1251-001 SIMV1251-004 SMV1251-074
Marking: Cathode Marking: AH Marking: AH1 Marking: AH3 Marking: AH3

SMV1251-011LF SMVM251-001LF SMV1251 -004LF
Marking: EH Marking: EH Marking: EH3

SMV1253-079 SNV 253-004
Marking: Cathode Marking: AJ3

SMV1255-079 SMVA255-011 SMV1255-001 SNV 255-004 SMV1255-073
Marking: Cathode Marking: AK Marking: AK1 Marking: AK3 Marking: AKS
SMV1255-079LF SMV1255-011LF
Marking: Cathode Marking: EK

Lg=0.7nH Lg=15nH Lg=15nH Lg=15nH Lg=1.4nH Lg=1.4nH

LF denotes lead (Pb)-free packaging option as an alterrative to our standard

tin/lead (Sn/Pb) packaging.

Electrical Specifications at 25 °C
Cr Cr Cr Cr Cr@o3v Cr@1Vv | Rs@3V Q
Part @03v @4Tv @tV @3V Cr@atv Cr@3v | 500 MHz @3v
Number (pF) (pF) (pF) {pF) (Ratio) (Ratio) Q) 50 MHz
Min. Typ. Typ. Max. Typ. Typ. Min. Typ. Typ. Max. Typ.

SMV1247 6.5 7 07 0.78 44 0.95 a5 10,0 4.6 6.0 1500

SMV1248 15.0 17 15 1.70 123 2,60 10.8 12.0 47 33 700

SMV1249 28.0 kil 26 280 18.2 340 1.0 121 5.3 2.2 600

SMV1251 38.0 42 34 3.80 28.1 5.80 1.0 12.2 43 16 400

SNV1253 48.0 53 3 480 37.0 7.80 11.0 12.3 47 14 350

SMV1255 58.0 64 52 5.80 433 8.50 11.0 12.3 5.1 13 350

Reverss Voltage Vg (lg = 10 pAj: 15V

Reversz Current Ig (Vg =

12Vj: 20nA
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DATA SHEET « SMV1247-SMV1255

Typical Performance Data

100.0 == 10 T
SMV1247
 —
N | 8 ‘Q
EE_ 00 N L+ SMV1251 L
= = SMV 24055 ~ 8
£ N &
2 y N D 4 L~ SMV1248 —]
3 g == SMV1251 SMV1240
smv124a C [ |
[ N — —
Sw1247 . SMV1255 SMV1253
0.1
0 2.0 40 6.0 8.0 0 1 2 3 4 5
Reverse Voltage (V) Reverse Voltage (V)
Capacitance vs. Reverse Voltage Series Resistance vs. Reverse Voltage
@ 500 MHz
3 15
2 1.r| l v | 10
— R = —
£ L~ ~ F
ug.\ L /’&’ % 0
= 5]
= L~ =
20 // i il
= =
£ = g .
RIse =4 -
5 = o /] 5 5
Vp=4V o
40 -20 0 20 40 60 & 50 25 0 %5 80 75 100
Temperature (C) Temperature ('C)
Relative Capacitance Change Relative Series Resistance Change
vs. Temperature vs. Temperature @ 500 MHz
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DATA SHEET » SMV1247-SMV1255

Typical Gapacitance Values

SMV1247 SMV1248 SMv1249 SMV1251 SMV1253 SMH 255
Vg (V) Cr (pF) Cr (pF) Cr(pF) ¢r (o) Cr (pF) Cr(pF)
0.0 8.86 22.62 37.35 5365 6932 81.21
0.5 6.17 16.32 25.88 38.23 50.23 58.28
1.0 437 12.33 18.18 28.09 707 43.27
15 2.96 9.12 12.08 2013 2757 31.49
2.0 1.88 6.27 .27 13.55 1937 21.50
25 1.22 3.93 444 8.60 1239 13.40
3.0 0.95 257 140 5.78 .77 8.51
34 0.83 1.95 2.96 4.57 a.77 6.51
4.0 0.77 1.1 272 1.85 4.86 5.58
45 0.73 1.59 2.51 3.58 4.34 5.07
5.0 0.70 1.49 2.38 3.33 4.m 476
5.5 0.68 1.44 2.30 116 .78 458
6.0 0.67 1.40 2.24 3.03 162 446
6.5 0.66 1.36 219 284 1.50 439
7.0 0.65 1.33 2.14 2.88 LR 433
75 0.64 1.3 2.09 2.83 1.34 429
8.0 0.64 1.30 2.03 2.7 .28 426
SPIGE Model Part [ v, tp Rs
Number (pF) W) M (PF) Q)
SMV1247 9.22 13 105 0 49
DIODEM SMV1248 2154 13 105 0 24
Diode_Model
lo=1.008-14 SMV1249 39.00 7 14.0 0 17
ﬁsj 1” SMV1251 | 60.00 17 140 0 14
Tr=0 SMV1253 70,00 17 14.0 0 11
ﬁ;”:mc” SMVI255 | 82.00 17 13.0 0 1.0
RES V=V 1. Modke| was designed to fit measured data in the range of up to 4 V.
B Ez=1.11 2. For package inductance (Lg) refer to package type.
Hs_ n =3 3. For more details refer to the *Varactor SPICE Models for RF VGO Applications™
- Ke=0 Application Note,
DIODE 'fF =10 5
Varactor_Diode G=
AREA=1 F“_j?e_q
MODEL = Diode_Mads! f’ i
MODE = nonlinear ﬁ“ _ 2
=
=10
Nev =1
lga =0
Mg =1
Tea =1
P_Cathodke B
S Thom=27
Lt Fre=1
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Recommended Solder Reflow Profiles

DATA SHEET « SMV1247-5MV1255

Profile Feature SnPb Eutectic Assembly Lead (Ph)-Free Assembly 100% Sn
Average ramp-up rate (T to Tp) 3 “C/second max. 3 “Cfsecond max.
Preheat
Temperature min. (Tgyyw! 100°C 150°C
Temperature max. (Tsmax 150 °C 200°C
Time {min. to max.) (ts) 60~120 seconds G080 =econds
Tomax toTL
Ramp-up rate — 3 “C/second max.
Time maintained above:
Temperature (Ty) 183 °C 217 °C
Time it} 60150 seconds G0-150 seconds
Peak temperature (Tp) 240 +0/-5 °C 250 4045 °C
Time within 5 °C of actual peak temperature (tp) 10-30 seconds 2040 seconds

Ramp-down rate

6 °Cfsecond max.

6 “C/second ma.

Time 25 °C to peak temperature

6 minutes ma.

& minutes max.

All tem peratures refer to the topside of the package, measured on the package body surface.

Reference JEDEC J-5TC-020B.

Wl T b
] Critical Zone
i TtoT,
i
L [P S S s e e e S e SR S S S i
I I
— L= '
|
| S i
|

! ! !
= i i
[ I i
8 I |
=] ! 1
e Taw| /4 _:[ i
1
ts ’ !
Preheat 1
1
I
|
|
I
25T t
- t25CtoPeak /

Time —

Reference JEDEC J-STO-020
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DATA SHEET « SMV1247-SMV1255

SO0T-23

0.110{2.80 mm) Min. —

—-—

0.012 (0.30 mm) Min.

0120 (3.04 mm) Max.

0.020 (0.50 mm) K.

0.083 (2.10 mm) Min.
0.104 (2.64 mm) Max. .

0,057 10.95 mm) Ret.

0.020(0.51 mmj Ref, —= -—

0047 (1.20 mm) Min.
§ 0055 {1.40 mm) Max.

SC-70

0.071 (1.80 mmj) Min.
0.087 {2.20 mm) Max.

0.010 (0.25 mm) Min.———={ = [

0.016 {0.40 mm) Max. T tjs
0.071 (1,50 mmj i, ¥ 0.045 (1.15 mm min.
0.094 (240 mm) Max. 4 0.053 1.9 mj M

BT

— ]

0.076 {1.92 mm) Ref.

0.025 (0.89 mm) Min.

0.003 {0.080 mm) Min.
0.044 {112 mm) Mazx.

0.008 {0.20 mm) M.
& Ma. l

ol

\ 0.0005 (0.01 mm) win_1t 4
0.022 (0.5 mm) Ret 0.004 {0.10 mmj Max.

S0D-323
0.090 {2.30 mm) Min.
0.108 {2.74 mm) Max.
o010
r 0.25 mm) Min.
01.045 (1.15 mm) Min o 0016
0.053{1.35 mm) Max. h 2 _1‘ (0.40 mm) Max.
T ->| te— 0,063 (1.60 mm) Min.
Cathode 0.071 {1.80 mm) Max.
Indicator
0.008 {0.20 mm) Nom.
—
0.006 T [ Y]
(0.15 mm) Typ. —¥ } +(1 .25 mm) Max.

L o0 {010 mm) Max.

e

0.010{0.25 mm) Min.

—]
-—

0.014 (0,35 mm) Ref, =1
F 0.026 (0.65 mmj Ref.
.

0,004 {0.10 mm) Min.
0,007 (0.18 mm) Max.

/A =1

0.051 (1.30 mm) Ref.

0.031 (0.80 mmj Min.
0.039 (1.00 mm) Max.

|l }
0.004 (0,10 mim) Min. 0.000 (0.00 mm) Min.
0.012 {0.30 mim) Max. 0.004 (010 mm) Ma.
SC-79
Cathodk 0.006 (0,15 mm) Min.
Indicator | [-—
0010 0.028
(0.25 mimi Min L U EX (0.70 mmj Min.
0014 [ N /
0,35 mm) Max. ? ¥ (0.90 mmj Max.
-————  ————-

0.080 (1.50 mm) Min.
0.087 (1.70 mm) Max.

0.043 (1.10 mm) Min,
0.051 (1.30 mm) Max.
- —

=T 0.020
v Wl 7* (0.50 mm) Min,
(0,07 mmj Min. * b
ogos ) (0.70mm) Max.
(0.20 mm) Max. + SN [}
10" Max.
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Injection-Locked Active Antenna Using a Dual Gate MESFET
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Fawaauaz n fo dwdy 1, 2, 3 audey Imﬂlﬁqﬂnirﬁ
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T = o
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AN 22 GHz wWAmssmIARBUMIBRandudanyinlw
FUAIMTUATMHE (phase noise) Ta4FIaIMARENTINAAR
uazmiseasdaanilmiosn i SasuyimsunIwenaldridy
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dmdn: sza1nawaniin, wegilamnag, nsduendudean

Abstract

This paper presented the analysis, design, experiment and
comparison the results of injection-locked of active antenna
by using a dual gate MESFET from injecting extermal signal
into the gate (G1) at f/n ; f is free-running oscillation
frequency and # is integer 1, 2 and 3. The other gate (G2)
usad oscillation at 2.2 GHz. The results of injection-locked

fook to a low phase noise and self-oscillating active

antenna has stable. Phase noise was measure to be -89
dBc/Hz at the 10 kHz offset by used injecting at 2.2 GHz.
The structure of dual gate MESFET took it a single low-cost
highly compact. So it has capability required; RF/microwave
transmission on low-cost wireless systems such as RFID tags
[1] and indoor positicning systems.

Keywords: active antenna, Dual-Gate MESFET, injection-

locked
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