AG303-86

InGaP HBT Gain Block

TriQuint @

SEMICONDUCTOR

Product Features

DC = 6000 MHz

20.5 dB Gain @ 900 MHz

+14 dBm P14B (@ 900 MHz
+26 dBm OIP3 (@ 900 MHz
Single Voltage Supply
Internally matched o 500 £2
Fobust 1000% ESD, Class 1C
Lead-free/RoHS-compliant SOT-

Product Description
The AG303-86 15 a general-purpose buffer amplifier that

offers high dynamic range in a low-cost surface-mount
package. At 900 MHz, the AG303-86 typically provides
205 dB gain, +26 dBm OIP3, and +14 dBm P1dB. The
device combines dependable performance with consistent
quality to maintain MTTF values exceeding 1000 years at
mounting temperatures of +83 *C and is housed m a lead-
freeffoHS-compliamt SOT-86 (micro-X) industry-standard
SMT package.

The AG303-86 consists of a Darlington-pair amplifier

Functional Diagram
GND

86 package using the high reliability InGaPiGass HBT process Function Fin No.
technology and only requires DC-blocking capacitors, a ]“P"‘[_ !
bias resistor, and an inductive RF choke for operation. Duiput/Bias
Applications _ o Ground =
The broadhand MMIC amplifier can be directly applied to
¢ Mobile Infrastructure varous current and next generation wireless technologies
L carv/iTy ke CERS G COU W COMA. T o
» WLAN/ISM within the DC to & GHz frequency range such as CATY
+ RFID and WiMAX.
o WiMAX / WiBro
Specifications Typical Performance
Operational Bandwidth MHz | Do | | s000 Frequency MHz | so0 | o0 | 1900 | 2140
Test Frequency MHz 900 521 dB 211 04 18.1 17.5
Gaimn dB 204 511 db -21 -22 -6 -25
Input Retum Loss dB 22 g2 db -22 =20 -16 -16
Chutput Return Loss dB 20 Output P1dB dBm +14.0 | +14.0 [ #1277 | +12.4
Chrtput F1dB dBm +14 Output [P3 dBm +264 | +26.1 | +248 | +244
Output 1P3 2 dBm <761 Noise Figure dB 29 30 12 32
Chutput [P2 dBm +34
Moise Figure dB 3
Test Frequency MHz 14900
Giain dB 16.9 18.1 189
Output P1dB dBm +12.7
Output [P3 dBm +24.8
Device Voltage W 423
Device Current mA 15

1. Tew conditiom: T= 25, Supply Village = +5 V, R = 221 £1, 50 03 Syates,
I 3OHP secasised wil Dwo lomes o &R culpul power of -2 dBsthiae separated by 10 MHz, The
mpprekacn on We largea IM2 product s sad 1o celoulste e 30HF usmg a 201 ke,

Absolute Maximum Rating

Ordering Information

Storage Temperature =55 to +125°C
DC Voltage +5V
RF Input Power {continuous) +10 dBm T (o
- InCial HBT Gain Block
'thffFlal Resistance, Rth 3350w AGI03-86G |ua:rr=-rumas-mmrpmumr-aamug=|
Juncthion |emperature +1770C AGIN-EAPCE 700 — 2400 MHz Fully Assembled Eval. Board
Oiperstion of this device shove any of these | MY e | Searadard tape f eedd size = M0 pisces o g 137 reed



Typical Device RF Performance
Supply Bias = +5V, Ry, = 22.1 03, |- = 35 mA

Frequency MHz 104} S M 1510 Zl40r 2400 51K SH00
521 dB 21.4 21.1 24 18.1 17.5 16.9 14.9 11.4
1] dB -25 -21 -22 -2 -25 -25 -5 -25

522 dB -19 -22 =20 -6 -16 -13 =13 -14

Chutput F1dB dBm | +14.2 | +14.0 | <140 | +127 [ #124 | =121 | +93

Chutput 1P3 dBm | +26.5 | +26.4 | #2601 | +248 | +244 | #2309

Moise Figure dB 19 29 3.0 32 32 32

1. Test coealitioms: T= 25, Supply Vaoluge = +5 ¥, Device Vialage =423 ¥, Rhiss= 22,1 £, kee = 35 moA pypical, 50 01 System,

I 0P mesamared with Teo W0 ol an o

of -2 dHmAens separstal by 10 M He, The suppresion on the lages M3 produet b used e caloalate the J0IF wing & 211 fule.

1. Dutsis shown as devies performance oaly, Actul mplerenistion for e desinad Gequency bund will be detenminad by exiemeal components shown in the spplication dreut
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Typical Device RF Performance (cont’d)
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Application Circuit
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Recommended Component Values Hecommended Bias Resistor Values
Reference Freguency (MHz Supply »
Designator 50 01 940 . wfm : 2700 | 2500 | 3500 1-'u|::=e - i

L1 #20nH 220nH 6% nH 27nH | 22nH 18 nH 15 nH B 37 1 ohms D603
C1,C2,C4 | 018 uF | 1000 pF | 100pF | 68pF | 68pF | S6pF | 39pF i 31 obrs ORGS
1. Thepruperva]us for the components are dependent upon the intended frequency of operation. EEY 20 ohms 1206
2. The following values are comained on the evaluation board 1o achieve optimal broadhand performance:
Ref. Desig. Value { Type Size B 108 ohms 1210
L1 39 nH wirewound inductor | 0603 9V 137 ohms 1210
Cl,C2 56 pF chip capacitor ()3 10 166 chms 1211
C3 0.018 pF chip capacitor ] 12V 223 ohms 2010
4 [y Mot Place The proper value for R1 is dependent wpon the supply
Rl 22.1 £} 1% tolerance (k13 voltage and allows for bias stability over lemperature,
W1 recommends a mimimum supply bizs of +3 VW, A
1% tolernce resistor is recommended.
Typical Device Data
S-Parameters (Vg =423V, .= 35 mA, T =25 °C, calibrated to device leads)
Freg (MHzx) 511 {dB) 511 {ung) 511 (dB) 521 {amgh 512 (dE) 512 {mng) 51T (dB) %22 (amgj
[T 2541 -175.61 2190 177.08 -24.39 268 -19.43 -6.66
250 -24.87 155.73 2175 16627 -4 250 -19.45 -13.90
500 -21.4% 14047 2152 15292 =249 0.95 -2 1% -SRIE
750 =260 121.87 2111 14034 -24.66 6% -20.52 -£369
100 -1137 10,08 62 12555 -24.69 =047 -19.91 -103.53
1250 -1 8% 90.2% 2009 117.05 -24.39 0.10 -18.42 -120.77
1500 -231.73 T1.50 1945 10685 -2369 0.62 -17.78 -130.9%
1750 1574 49.04 1890 G696 =387 =160 -16.51 -140.1%
i 11| -25.50 2045 18.25 &7.61 -2336 -1.98 - 1604 -146.19
1250 =060 4.51 17658 To42 -2335 -1.3% -14.44 -1359%
2500 -11.3% 1034 17.27 7131 -23.42 =550 -14.66 -143.15
2750 -21.07 -ITRE 16,73 6491 -223% ~h A% -14.71 -151.02
T -20,28 -ARAT 16,22 701 -2230 =572 -12.40 =161.21
3250 =261 -43.39 1575 4956 =220 -1.56 -16.08 -1 7285
3500 -21.43 683 1530 4214 =211 =008 -16.63 17237
3750 -23.21 -5 hE 14.83 3470 -21.14 -14.32 -l6.4% 152.74
4000 -15.23 -1168 14,43 1745 =211 =19.42 -129% 135.04
4250 -27.97 -14.82 14.02 033 -20.54 -1%9.39 -14.63 121.8%
4500 =186 2.2 1354 13.29 -19.949 -23.549 -13.70 110.85
4750 -18.24 50,04 13.14 594 -19.74 -27.50 -12.98 104.47
000 -27.40 a1.17 1254 -0.90 =19.45 -32.13 -12.53 101.02
£340) -126l 7554 12,46 -1.21 -19.53 -34.94 -12.9% 9795
£500 3822 14451 1212 -13.47 -19.19 -31.72 -13.34 L0l |
£740 1858 -149.34 1134 =198 -18.83 =41.09 -14.62 100.79
(1] -24.71 -137.35 11.61 =26.11 -18.61 ~4d 55 -15.38 100.73

Device S-parameters are available for download from the website at; hripzifaaw, Triguing.com



AG303-86G (Lead-free Sot-86 Package) Mechanical Information
This package 15 |ead-free/RoHS-compliant. It is compatible with both lead-free (maximum 260 *C reflow temperature) and leaded
(maximum 245 *C reflow temperature) soldenng processes. The plating matenal on the pins is annealed matte tin over copper.

Qutline Drawing
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Product Marking

he component will be marked with a “P*

designator followed by a two-digit numenc lot

C

ode on the top surface of the package. The

obsolete tin-lead package 15 marked with an

E" designator followed by a two-digit numernic

lot code.

‘ape and reel specifications for this part are

located on the website in the “Application
Motes™ section,

MSL / ESD Rating

&Ciuﬂﬂﬂl ESD sensitive device,

ESDy Rating: Class 1C
Value: Passes z 1000 min.
Test: Human Body Model (HBM)

Standard:  JEDEC Stamdard JESDX2-A114

ESD Rating: Class [V

Value: Passes = 1000% min.

Tesr: Charged Device Model {CDM)
Standard: JEDEC Standard JESD22-C101

MSL Rating: Level 3 at +260*C convection reflow

Standard:  JEDEC Stamdard J-3TD-020

[

4.

5.

Mounting Config. Notes

Ground / thermal wvias are crtical for the proper

performance of this device. Vs should wse 2 35mm

(@80 [ 01 357) dameter drill and bave a final plated thru

diameter of .25 mm 0107

. Add as much copper as possible to mner and owter layers
near the part o ensure optimal thermal performance.

. Mounting screws can be added near the pan to fasien the

board to a heatsink. Ensure that the ground ! themmal via

region contacts the hestsink.

Do ot pat zalder mask on the backside of the PC board in

the regeon where the board contacts the heatsink.

RF trace width depends upon the PC board matenial and

construction,

6. Use | oz, Copper minimum.
7. All dimensioms are i millimeters (inches). Angles are in

degrees.



