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PRELIMINARY FRD3500X230

3.5 GHz WIMAX REFERENCE DESIGN (1 W)

e PERFORMANCE (3.5 GHz)

* & & o o

o DESCRIPTION AND APPLICATIONS

(802.16-2004 WiMAX Modulation)

30 dBm Typical Output Power, <2.5% EVM
14 dB Typical Small-Signal Gain :
Class B Efficiency 14% (8V / 720 mA Ipq) T TESE
> 48 dBm 3™ Order Intercept Point L0 |
Low total components count

DEMO BOARD SIZE: 1x2in. (2.54 x 5.08 cm.)
CONNECTORIZED VERSION SHOWN

The FRD3500X230 is a 2-stage, connectorized Reference Design that delivers a typical linear power
of 30 dBm with the 802.16-2004 modulation, while maintaining less than 2.5% EVM. The design
features a FPD4000AS driver stage, followed by a FPD10000AF power output stage. Both stages
are dual-biased to allow a range of bias conditions on each stage, allowing operation from Class B to
Class A. Board layout and components list are included.

o ELECTRICAL SPECIFICATIONS AT 22°C

Parameter Symbol Test Conditions \
Operating Bandwidth BW Class A/AB/B 200 MHz
Small Signal Gain SSG Class A: Vps= 10V;Ipp=1.6 A 14 dB
Gain Flatness AG Class A: Vpg= 10V;Ipg=1.6 A +1.5 dB
Center Frequency (adjustable) feen Nominal bias conditions 34 3.5 3.6
Power at 1dB Gain Compression Pias Vps= 10V;Ipg=1.6 A 37.5 dBm
Class A - CW Single Tone
Power Gain at dB Gain Compression Gigs Vps= 10V;Ipo=1.6 A 13 dB
Class A - CW Single Tone
Channel Power with 802.16-2004 Pcu Class AB Mode 31.0 | 31.5 dBm
2.5% max. EVM Vs =10 V; Ipg = 1.25 A
Channel Power with 802.16-2004 Pcu Class B Mode 29 30 dBm
2.5% max. EVM Vs = 8 V; Ing = 730 mA typ.
Power-Added Efficiency Eff Class AB Mode 10 %
802.16-2004 modulation Class B Mode 14
Operating Current at 30 dBm Pcy Top Vop=8.0V;V55=-120/-089V 09 A
Nominal Drain Supply Vop All operating conditions 8 v
Nominal Gate Voltages Vae Vgl (1% Stage) -1.2 \%
For Class B Operation Vg2 (2™ Stage) -0.89 \%
Total DC Power (operating) Pror Class B at Pcy =30 dBm 7.0 W
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3.5 GHz WIMAX REFERENCE DESIGN (1 W)

e RECOMMENDED OPERATING BIAS CONDITIONS
Drain-Source Voltage: From 8V to 10V
Quiescent Current: From 700mA (Class B) to 1.6A (Class A)

e ABSOLUTE MAXIMUM RATINGS!

Parameter Test Conditions

Drain Supply Voltage Vbb -3V <Vgs <+0V 12 A%
Gate Supply Voltage Vas 0V < Vpp <+8V -3 v
Operating Current Iop For Vpg > 2V 1.8 A

Gate Current Ig Forward or reverse current +60/-15 mA

RF Input Power” P Under any acceptable bias state 500 mW
Channel Operating Temperature Ten Under any acceptable bias state 175 °C
Storage Temperature Tsto Non-Operating Storage -40 150 °C
Total Power Dissipation Prot Ambient temperature to 85°C 12 \\%
Gain Compression Comp. Under any bias conditions 5 dB
Simultaneous Combination of Limits’ 2 or more Max. Limits 80 %

T mbient = 22°C unless otherwise noted ’Max. RF Input Limit must be further limited if input VSWR > 2.5:1
Users should avoid exceeding 80% of 2 or more Limits simultaneously

Notes:
e  Operating conditions that exceed the Absolute Maximum Ratings could result in permanent damage to the devices.

e HANDLING PRECAUTIONS
To avoid damage to the devices care should be exercised during handling. Proper Electrostatic
Discharge (ESD) precautions should be observed at all stages of storage, handling, assembly, and
testing. This product has be tested to Class 1A (> 250V but < 500V) using JESD22 A114, Human
Body Model, and to Class A, (<200V) using JESD22 A115, Machine Model..

o APPLICATIONS NOTES & DESIGN DATA
Recommendations on matching circuits is available from your local Filtronic Sales Representative or
directly from the factory. User must ensure that proper bias sequencing is observed: Gate bias

must be applied before Drain bias, and during power-down the Drain bias must be removed
first.
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3.5 GHz WIMAX REFERENCE DESIGN (1 W)

e TYPICAL SMALL-SIGNAL PERFORMANCE:
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e TYPICAL CLASS AB / B CW PERFORMANCE:

Table 2 Linearity under Class AB bias condition

input total power VDD (VGGET |Ids1 |VDD2 |WGEG2 |Ids2 |IM3 10 gain |Pouttotal |Pdc

no input power 7000 -1.24{008] 850 -088|063

17dbm 700 -124|026| 8550| -089(070( -41.40] -46.00] 12.00 29.00 777

18cbm 7000 -1.241029] 850| -0898|(072| -4250] -46.00] 12.00 30.00 5.15

19dbm 7000 -124|032| 850 -088|074| -4350] -47.00] 12.00 31.00 553

20dbm 7000 -1.241035) 850| -0.88080( -43.00] -43.00] 12.00 32.00 9.25
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3.5 GHz WIMAX REFERENCE DESIGN (1 W)

FRD3500X230

TYPICAL CLASS A CW PERFORMANCE:

Power Sweep:

Table 1 Power Sweep under Class A bias condition

Pin Comp
(dBm) Pout (dBm) Gain (dB) | Id (mA) Vds Ig (uA) Eff. PAE Point
11 254 14.4 1660.00 10.00 2.1% 2.0% 0.00
12 26.3 14.3 1660.00 10.00 2.6% 2.5% 0.02
13 274 14.4 1660.00 10.00 3.3% 3.2% 0.00
14 28.3 14.3 1660.00 10.00 4.1% 3.9% 0.03
15 29.3 14.3 1660.00 10.00 5.2% 3.0% 0.01
16 30.3 14.3 1670.00 10.00 6.5% 6.2% 0.01
17 31.3 14.3 1670.00 10.00 8.2% 7.9% 0.01
18 32.3 14.3 1680.00 10.00 10.2% | 9.8% 0.03
19 33.3 14.3 1700.00 10.00 12.5% || 12.1% 0.07
20 34.2 14.2 1810.00 10.00 14.4% || 13.8% 0.20
21 35.2 14.2 1900.00 10.00 17.4% || 16.7% 0.16
22 36.0 14.0 1990.00 10.00 20.1% || 19.3% 0.32
23 36.8 13.8 1990.00 10.00 23.9% || 22.9% 0.57
24 374 13.4 2100.00 10.00 26.4% || 25.2% 091
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FRD3500X230

3.5 GHz WIMAX REFERENCE DESIGN (1 W)
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Filtronic l

10 mil DIA, PLATED THRU

21 PLACES, FILL WITH DUPONT
CB100 CONDUCTIVE VIA
PLUGGING MATERIAL

T

2 REVISIONS

= SescRPTOn B

DATE

APPROVED

A

10 mil DIA
PLATED THRU (8 places>

VD2 ¥+ All the components values are subject to change
| 4 Component —
R1 Resistor 0.06 x 0,03 6.2Q1/4W
s R2 Resistor 0.06 x 0.03 34Q1/4W
cio C1 Cap. 1.1pF  500S
2 Cap.  2.0pF 5005
3 Cop. 1.0pF 5008
c C4 Cop. 1.5pF 5005
ce C5 Cap. 0.6pF  600S
RFIN RF ouT c6 Cap. 100pF  600S
- — c7 Cap. 0.01UF  600S
c8 Cop. 24pF 6005
€9, €10, C13 Cop. 100pF  600S
> C11, C12, C14, C15 Cap. 10uF l—
L1 Ind.  9.5nH  06CS
L2 Ind.  10nH 03CS
Notes P1, P2 Edge Mount RF Connecter B
P3, P4 2 Pin Header .
. 1. Back Side is Ground Q1 FPD4000AS ;
N 2 FPD10000AF
2. Plate with ﬁj\ﬁmoq @oa front & back PCB : RO 4003 30mil thick
3, Substrate Roger RO 4003  thickness: 0.030” Bose Flote + T80
4. Please see Hole Schedule
HOLE SCHEDULE
A 0.100 DIA, Thru Plated ,
A B 0.010 DIA, Thru Plated 21 places, fill with dupont CB100 conductive via pluging material R e |_wrmons ] o _e_"__.qmo_‘_m_ A
- — 08/05/2005.
elsewhere 0.015 DIA, Thru Plated - 7 s
MATERIAL /s
. i
CAD ND. DO NOT SCALE DRAWING [5; Mcnw_ud REV B TImmd QOF
8 7 6 5 4 4 3 2 I 1

All information and specifications are subject to change without notice.
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