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RF5632

SINGLE 5.0V, 2.3 TO 2.7 GHZ

rfmd.com
LINEAR POWER AMPLIFIER
Package Style: QFN, 24-Pin, 4mmx4mmx0.9mm
RFMD
RF5632
RFMD
N/C 18| RF ouT
Features

= 34dB Small Signal Gain (Typ.)
» High Gain; 34dB

n 2.5% EVM WIiMAX
+28.5dBm, 5.0V

» 2.5% EVM WLAN at 28.5dBm,
5.0V

= Multiple Frequency Ranges
= High Efficiency

Applications
» |[EEE 802.11b/g/n WiFi Systems
» 2.4GHz ISM Band Applications

= Commercial and Consumer
Systems

= WiBro 2.3GHz to 2.4GHz Band
Applications

= WiFi 2.4GHz to 2.5GHz Band
Applications

= WIMAX 2.5GHz to 2.7GHz Band
Applications
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Product Description

The RF5632 is a linear power amplifier IC designed specifically for WiMAX
or WLAN final or driver stage applications. The device is manufactured on
an advanced InGaP Heterojunction Bipolar Transistor (HBT) process, and
is provided in a leadless chip carrier with a backside ground. The RF5632
is designed to maintain linearity over a wide range of temperatures and
power outputs. The external match offers tunability for output power over
multiple bands. RF5632 features internal input and interstage match, Low

Gain mode, and output power detector.

Optimum Technology Matching® Applied

[ GaAs HBT [ siGe BicMOS [0 GaAs pHEMT [ GaN HEMT
[J GaAs MESFET [ Si BiCMOS ] sicmos ] rRF MEMS
InGaP HBT [] siGe HBT O siBIT
RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless PowerStar®, POLARIS™ TOTAL RADIO™ and UltimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other ademarks and registered trademarks are the property of their respective owners. ©2006, RF Micro Devices, Inc.
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Absolute Maximum Ratings @
Parameter Rating Unit Caution! ESD sensitive device.
Supply Voltage, RF Applied -0.5to +5.25 Vbe Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
Supply Voltage, no RF Applied 0510+6.0V | Vg | helngcondiorstohe deves ey cuce cevceelabl, Spetd yal e
tions is not implied.
DC Supply Current (RMS) 1200 mA
RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
Input RF Power with 50Q Output Load +10 dBm
P P The information in this publication is believed to be accurate and reliable. However, no
i | + responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
lnpUt RF Power with non-50Q OUtpUt Load 5 dBm infringement of patents, or other rights of third parties, resulting from its use. No
; i o license is granted by implication or otherwise under any patent or patent rights of
Operatmg Ambient Temperature -40 to +85 C RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.
Storage Temperature -40 to +150 °C
Moisture Sensitivity MSL2

Specification .
Parameter Condition

Min. Typ.

Nominal Condition T=25 °C, Voc=5.0V, Vgeg 1, 2,
WLAN IEEE802.11b/g/n and 3=5.0V, Frequency=2400MHz to 2500 MHz,
Duty Cycle 10% to 100% unless otherwise noted.
Frequency Range 2400 2500 MHz
Compliance IEEE802.11g/n and IEEE802.11b
Output Power 28 28.5 dBm With a standard IEEE802.11¢ waveform (54 Mbits),
Vee=5.0V
EVM 25 3 % 54 Mbps 11¢g Modulation: RMS, Mean; at Pgyr -
28dBm; Duty Cycle 100%
Gain 32 34 36 At rated Poy1
Low Gain Mode - Gain Reduction 26 dB Drop in gain versus high gain mode, by setting
Vreg2=0-0V
IEEE802.11b Poyr 30 30.5 dBm
ACP1 -33 dBc Using 11b waveform at 1 Mbps
ACP2 -53 dBc Using 11b waveform at 1Mbps
Input Return Loss -12 -8 dB
Power Detect Voltage 0.2 2.2 \ Pour=0 to 30dBm. Usable power detector range is
Pour=0 to 34dBm.
Noise Figure 5 dB
Power Supply
Operating Voltage 5 5.25 \% At Veets Vecor Vees: and Vgias
Vreg1 VrReg2r VRega Input Voltage 4.75 5 5.25 Vbe Operating
Current
Operating 800 1000 mA At Poyr=28dBm and Vg =5.0V
Quiescent 400 500 600 mA Vee=5.0V; VReg=5.0V
IReG 8 10 mA Vee=5.0V; VReg=5.0V

orndi @ nskiirol NC 27408- leffor, i
20f 18 , cit VP at[+1)3 -B57 @ . . DS120213
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Parameter

Min.

Specification

Typ.

Max.

RF5632

Condition

Nominal Condition T=25 °C, Voc=5.0V, Vgeg 1, 2,
WiMAX IEEE802.16e and 3=5.0V, Frequency=2500MHz to 2700 MHz.
Duty cycle 37% duty cycle unless otherwise noted.
Frequency Range 2500 2700 MHz
Compliance |IEEE802.16e
Output Power 28 28.5 dBm With a standard IEEE802.116e waveform
BW=10MHz, Vc=5.0V
EVM 2.5 3.25 % RMS, Mean; at Pg;r=28dBm
EVM 25 3.25 % RMS, Mean; at Pg;7=27 dBm over temperature
Gain 315 33.5 35.5 At nominal condition and Vc=5.0V
Gain Flatness 3 dB Peak-to-peak over 200 MHz bandwidth
Low Gain Mode - Gain Reduction 25 dB Drop in gain versus high gain mode, by setting
VReg2=0.0V
Input Return Loss -12 -7 dB
Power Detect Voltage 0.2 2.2 \% Pour=0 to 30dBm. Usable power detector range is
Pour=0 to 34dBm.
Noise Figure 4.5 dB
Power Supply
Operating Voltage 5 5.25 "
Vrea1r VrReg2: Vregs Input Voltage 4.75 5 5.25 Vpe Operating
Current
Operating 875 1000 mA At Poyr=28dBm and Vc=5.0V
Quiescent 375 450 525 mA Vee=5.0V; Vpeg=5.0V
IREG 8 10 mA Vee=5.0V; VRgg=5.0V
Specifications - WL, WM, WB
Tunes
Shutdown 0.2 0.6 uA Vee=5V, VRgg=0V, T=25°C
6 pA Vee=5V, Vrgg=0V, T=85°C
Turn-on Time From Setting Vgeg 400 nsec Output stable to within 90% of final gain
ESD Withstand Capability 500 " HBM, all pin combinations
Stability 0 34 dBm
Stable into Output VSWR 4:1 No spurs above -47dBm
Thermal Resistance 21 °C/W Junction to evaluation board. Maintain board
temp<85°C
Duty cycle 75 % Max recommended duty cycle is 75% for long term reli-
able operation at max board temperature=85°C.
100% duty cycles can be used if the board tempera-
ture is not above 65°C
Thor reef sbpro, NC 2710 -Far sfle idal
DS120213 s\pportgC at (411) 678 a porl@ifnid.c 30f 18
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Parameter - Condition
Min. Typ. Max.
Nominal Condition T=25 °C, Vgc=5.0V, VRgg 1, 2, and
WiBro 3=5.0V, Frequency=2300MHz to 2400 MHz. Duty
cycle 37% duty cycle unless otherwise noted.
Frequency Range 2300 2400 MHz
Compliance |IEEE802.16e
Output Power 28 28.5 dBm With a standard IEEE802.116e waveform
BW=10MHz, Vc=5.0V
EVM 2.75 3.5 % RMS, Mean; at Pg;r=28dBm
Gain 33 35 37.5 At rated Pyt
Low Gain Mode - Gain Reduction 28 dB Drop in gain versus high gain mode, by setting
Vreg2=0-0V
Input Return Loss -20 -12 dB
Power Detect Voltage 0.2 2.2 \ Pour=0 to 30dBm. Usable power detector range is
Pour=0 to 34dBm.
Noise Figure 5 dB
Power Supply
Operating Voltage 5 5.25 Y
VreG1 VrReg2: VRegs Input Voltage 4.75 5 5.25 Vbe Operating
Current
Operating 800 950 mA At Poyr=28dBm and V=5.0V
Quiescent 400 500 600 mA Vee=5.0V; VRgg=5.0V
IREG 8 10 mA Vee=5.0V; VReg=5.0V
orndi @ areenskiirof NC 27400- leffor, i
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Pin Function Description
3 RFIN RF input. This pin is matched to 50Q and in DC-blocked internally.
6 VREG1 First stage input bias voltage. This pin requires a regulated supply to maintain nominal bias current.
7 VREG2 Second stage input bias voltage. This pin requires a regulated supply to maintain nominal bias current.
9 VREG3 Third stage input bias voltage. This pin requires a regulated supply to maintain nominal bias current.
10 PDET Power detector provides and output voltage proportional to the RF level VCC3/RF OUT.

15-18 VCC3/RFOUT | RF output and bias for the third stage. Output is externally matched to 502 and needs DC block.

19 VCC2 Second stage supply voltage.

21 VCC1i First stage supply voltage.

22 VBIAS Supply voltage for te bias reference and control circuits. May be connected with VCC1, VCC2, VCC3 as

long as appropriate isolation is provided.
1,2, 4, N/C No internal connection. May be connected to ground.
5,8, 11,
12,13, 14,
20, 23,24
Pkg Base GND Ground connection. The back side of the package should be connected to the ground plane through as
short a connection as possible, e.g., PCB vias under the device.
Wit oambRi=ND
DS120213 s\pportgC at (1) 678- a pori@ifnid.c 50f 18




RF5632

4.000+ 0.1

)

RFMD &)

rfmd.com
Package Drawing
B ] 2.7000.100 1
0.2870.05 9 20 21 22 23 24
T‘IT A-T r P % I/ r
% 9 0 4 Y
18 7 | #
17| ZIE
4.000+ 0.1 16 @ 3
2.7000.100
15 2|
j—w | s
0500 BSC

1—]_} 7 @ 6

B 200
035040 050 ==l 1211 10 9 SJ7Lﬂmmm

0.203+0.050
=

NN N KN

0.850+0.05

}

0.030 J

A = 0,230 x 0,287 (mm)
B = 0,287 x 0,230 (mm)
C = 2.700 x 2.700 (mm)

10,
020t T
i 6x1.793
12x 0.300
77 I [B]—2x 1.250
10x 0.270
‘ [B]—2x0750
12x0.300 =
T qﬁ [B]—2x 0250
— — - ———0000
[B]—2x0.250
‘ [B]—2x0.750
! [B]—2x 1250
[ R R R
g 8 B 8§58 & & R
= £ S5 sS85 s ¢ ¢
8 & & ds&d & & &
PCB METAL LAND PATTERN

N
N\

|
mxz}:z:} . ‘
12xuw!a —~t r
. [o]—2oz0 »
—— + — — [=———0.000 208326 ——

6x 1.793

A = 0380 x 0,437 (mm)
B = 0437 x 0.380 (mm)
C = 2.850 x 2.850 (mm)

1
=)
2

2x1 2504!

I

3 8 B18 g

& R dga8 B

< o o585 o

x x xS x x

& & dsd &

PCB SOLDER MASK PATTERN

,207 x 0,258 (mm)
,258 x 0,207 (mm)
425 x 1,125 (mm)

ow>
[
~oo

6x 1.793

6x 1.793

72><1 250 -
10x 0.293

72><0 750
12x 0.377

P 12x0.377

[ooi
| [B]—2x1.250

72xUZSU I
2x0.725
72x0750 ¢ ¢ ﬂﬁ?xﬂ750

77”?50 ! [B]—2x 1250
%&1793 éw ‘ (%] 6x1.793
| | | | | |
2 g 8 BLfglgee g 8
8 £ 8 EE8g8RE 8 B
- x x x x x 2 x x x x x
. 5 X XXX5%%% X &
3
PCB STENCIL PATTERN

Thermal vias for center slug “C” should be incorporated into the PCB design. The number and size of thermal
vias will depend on the application, the power dissipation, and the electrical requirements. Example of the num-
ber and size of vias can be found on the RFMD evaluation board layout.
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RF5632

Evaluation Board Schematic - WLAN 2.4GHz to 2.5GHz
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Evaluation Board Schematic - WiMAX 2.5GHz to 2.7 GHz
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RF5632

Evaluation Board Schematic - WiBro 2.3GHz to 2.4GHz
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Evaluation Board Layout
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EVM(%) vs. Pout(dBm)
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WLAN Performance Plots
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WiMax Performance Plots
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WiBro Performance Plots
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Ordering Information

Part Number Description
RF5632 Standard 25 piece bag
RF5632SB Standard 5 piece bag
RF5632SR Standard 100 piece bag
RF5632TR13 Standard 2500 piece reel

RF5632PCK-410 | Fully assembled RF5632 PCBA and 5 loose pcs for WiBro tune 2.3GHz to 2.4GHz
RF5632PCK-411 | Fully assembled RF5632 PCBA and 5 loose pcs for WLAN tune 2.4GHz to 2.5GHz
RF5632PCK-412 | Fully assembled RF5632 PCBA and 5 loose pcs for WiMAX tune 2.5GHz to 2.7GHz
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