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DUAL-BAND CDMA 800MHz/1900 MHz

rfmd.com TRI-MODE POWER AMPLIFIER MODULE
RoHS Compliant & Pb-Free Product
Package Style: QFN, 24-Pin, 4 x 4
RF
RFS?L%
Features
= Input/Output Internally VREG-PCS NC
Matched@50Q REIN .- PCS 7| ne
= 28dBm Output Power
= 41% Peak Linear Efficiency for VREG- CELL REOUT-PCS
Cell Band VMODE - CELL NC
= -51dBc ACPR @ 885kHz for Cell
Band RFIN - CELL RF OUT - CELL
n -50dBc ACPR@1.25MHz for PCS VCC1 - CELL NC
Band

= 40% Peak Linear Efficiency for
PCS Band

Applications

= 3V CDMA/AMPS Cellular Hand-
set

= 3V CDMA2000/1XRTT Cellular
Handset

= 3V CDMA US-PCS Handset

= 3V CDMA2000/1XRTT US-PCS
Handset

Product Description

The RF5144 is a high-power, high-efficiency linear amplifier module specifically
designed for 3V handheld systems. The device is manufactured on an advanced
third generation GaAs HBT process, and was designed for use as the final RF ampli-
fier in 3V IS-95/CDMA20001X/AMPS handheld digital cellular equipment, spread-
spectrum systems, and other applications in the 824 MHz to 849MHz band and
1850MHz to 1910MHz band. The RF5144 has a digital control line for low power
applications to lower quiescent current. The RF5144 is assembled in a 24-pin,
Ammx4mm, QFN package.

Ordering Information

RF5144 Dual-Band CDMA 800 MHz/1900MHz Tri-Mode Power Ampli-
fier Module
RF5144PCBA-410  Fully Assembled Evaluation Board
Optimum Technology Matching® Applied
™ GaAs HBT L] siGe BiCMOS L] GaAs pHEMT [ GaN HEMT
] GaAs MESFET [ Si BiCMOS [ sicmos
L] InGaP HBT [] siGe HBT Ol siBJT
RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, 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 trade names, trademarks and registered trademarks are the property of their respective owners. ©2006, RF Micro Devices, Inc.
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RF5144

Absolute Maximum Ratings

Parameter Rating Unit
Supply Voltage (RF off) +8.0 \
Supply Voltage (Poyr<31dBm) +5.2 Vv
Control Voltage (Vgreg) +3.9 \%
Input RF Power +10 dBm
Mode Voltage (Vpope) +3.9 \%
Operating Temperature -30to +110 °C
Storage Temperature -40 to +150 °C

RFMD &)

rfmd.com

AN

Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the device may reduce device reliability. Specified typical perfor-
mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.

Caution! ESD sensitive device.

RoHS status based on EUDirective 2002/95/EC (at time of this document revision).

The information in this publication is believed to be accurate and reliable. However, no
responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
infringement of patents, or other rights of third parties, resulting from its use. No
license is granted by implication or otherwise under any patent or patent rights of
RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.

Specification .
Parameter Typ Condition
ngh Power Mode - CDMA T=25°C Ambient, VCC=3.4V, VREG=2'8V1
Cell Band (Vyopg Low) Vmope=0V, and POPT=28dI.3r.n for all parame-
ters (unless otherwise specified).
Operating Frequency Range 824 849 MHz
Linear Gain 26.5 28.5 30.5 dB
Maximum Linear Output 28 dBm
Linear Efficiency 37 41 44 %
Maximum lec 421 455 501 mA
ACPR @ 885kHz -51 -46 dBc
ACPR @ 1.98 MHz -58 -55 dBc
Input VSWR 2:1
Stability in Band 6:1 No oscillation>-70dBc
Stability out of Band 10:1 No damage
Noise Power -133 dBm/Hz At 45MHz offset.
Low Power Mode - CDMA T=25°02Ag1bient, VCC=3.;|-6V, VRE(f5=2.8V,
, V =2.8V, and Pgr=16dBm for all param-
Cell Band (VMODE High) ereorgiunless othervc)ig; specified). i
Operating Frequency Range 824 849 MHz
Linear Gain 25 27 30 dB
Maximum Linear Output 16 dBm
Linear Efficiency 8.1 9.0 9.8 %
Maximum I 120 130 145 mA
ACPR @885kHz -50 -46 dBc
ACPR @1.98 MHz -65 -58 dBc
Input VSWR 2:1
Output VSWR Stability 6:1 No oscillation>-70dBc
10:1 No damage
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Specification

RF5144

Parameter Condition
Typ. Max.
T=25°C Ambient, Vgc=3.4V, Vgeg=2.8V,
FM Mode - Cell Band Vmope=0V, and Poyr=30.5dBm for all param-
eters (unless otherwise specified).
Operating Frequency Range 824 849 MHz
AMPS Maximum Output Power 30.5 31.0 dBm
AMPS Efficiency 45 52 56 %
AMPS Gain 26 28 30
AMPS Second Harmonics -50 -35 dBc
AMPS Third Harmonics -60 -35 dBc
High Gain Mode - CDMA T=25°C Ambient, Vec=3.4V, V=28V,
PCS Band (Vyope Low) Vmope=0V, and P09T=28dll3fn for all parame-
ters (unless otherwise specified).
Operating Frequency Range 1850 1910 MHz
Linear Gain 26.0 28.0 30.5 dB
Second Harmonics -45 -35 dBc
Third Harmonics -60 -35 dBc
Maximum Linear Output 28 dBm
Linear Efficiency 37 40 45 %
Maximum lgc 412 465 501 mA
ACPR @ 1.25MHz -50 -46 dBc
ACPR @ 1.98 MHz -54.0 -51.5 dBc
Input VSWR 2:1
Output VSWR Stability 6:1 No oscillation>-70dBc
10:1 No damage
Noise Power -137 dBm/Hz At 80 MHz offset.
Low Gain Mode - CDMA T=25°C Ambient, VCC=3.4V, VREG=2.8V,
PCS Band (Viyope High) Vmope=2-8V, and Po_UT=16d_B_m for all param-
eters (unless otherwise specified).
Operating Frequency Range 1850 1910 MHz
Linear Gain 25.0 27.0 29.5 dB
Maximum Linear Output 16 dBm
ACPR @ 1.25MHz -55 -48 dBc
ACPR @ 1.98 MHz -63 -56 dBc
Linear Efficiency 7.8 9.0 10.6 %
Maximum I 110 130 150 mA
Input VSWR 2:1
Output VSWR Stability 6:1 No oscillation>-70dBc
10:1 No damage
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Power Supply
Supply Voltage 3.2 3.4 4.2 \
Veerias 2.9 3.4 4.2 v
High Gain Idle Current - Cell 45 60 75 mA VReG_ceLL=2.8V
Low Gain Idle Current - Cell 34 45 64 mA VRreg_ceLL=2.8V
Vgeg Current - Cell 15 2.5 3.0 mA VReg_ceLL =28V
High Gain Idle Current - PCS 45 75 95 mA VRreg_pcs=2.8V
Low Gain Idle Current - PCS 40 65 85 mA VRreg_pcs=2.8V
Vgeg Current - PCS 1.5 2.0 3.0 mA VReg_pcs=2.8V
Vmope Current - Cell 200 250 uA
Vmope Current - PCS 150 250 uA
RF Turn On/Off Time 1.2 6 uS
DC Turn On/Off Time 2 40 uS
Total Current (Power Down) 0.2 2.0 UuA
Vgeg Low Voltage (Power Down) 0 0.5
Vgeg High Voltage 2.75 2.8 2.95
(Recommended)
Vgeg High Voltage (Operational) 2.7 3.0
Vmope Voltage 0 0.5 High Gain Mode
Vmope Voltage 2.0 3.0 Low Gain Mode
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
4 of 10 support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com. Rev A2 DS080807
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Pin Function Description Interface Schematic
1 VREG_PCS | Regulated voltage supply for PCS band amplifier bias circuit. In power down
mode, both Vgeg pes @and Viyope_pes need to be LOW (<0.5V).
2 RFIN_PCS PCS band RF input internally matched to 50Q. This input is internally AC-
coupled.
3 VREG_Cell Regulated voltage supply for Cell band ampilifier bias circuit. In power down
mode, both VREG_CeII and VMODE_CeII need to be LOW (<0.5V).
4 VMODE_ Cell band mode control pin. For nominal operation (High Power mode),
Cell VMoDE_cell IS set LOW. When set HIGH, devices are biased lower to improve
efficiency.
5 RFIN_Cell Cell band RF input internally matched to 50Q. This input is internally AC-
coupled.
6 VCC1_Cell Cell band first stage collector supply. A 2200uF and a 4.7 puF decoupling
capacitors are required.
7 NC No connection. Do not connect this pin to any external circuit.
8 NC No connection. Do not connect this pin to any external circuit.
9 VCC2_Cell Cell band output stage collector supply. Please see the schematic for
required external components.
10 VCC2_Cell Same as Pin 9.
11 VCC2_Cell Same as Pin 9.
12 NC No connection. Do not connect this pin to any external circuit.
13 NC No connection. Do not connect this pin to any external circuit.
14 RFOUT_Cell | Cell band RF output. Internally AC-coupled.
15 NC No connection. Do not connect this pin to any external circuit.
16 RFOUT_ PCS band RF output. Internally AC-coupled.
PCS
17 NC No connection. Do not connect this pin to any external circuit.
18 NC No connection. Do not connect this pin to any external circuit.
19 VCC2_PCS PCS band output stage collector supply. Please see the schematic for
required external components.
20 VCC2_PCS |Same as Pin 19.
21 VCC2_PCS Same as Pin 19.
22 VCC1_PCS PCS band first stage collector supply. A 4.7 uF decoupling capacitor is
required.
23 VCC BIAS Bias circuit supply voltage.
24 VMODE_ PCS band mode control pin. For nominal operation (High Power mode),
VMODE_PCS is set Low. When set HIGH, devices are biased lower to
PCS
improve efficiency.
Pkg GND The backside of the package should be soldered to a top side ground pad
Base which is connected to the ground plane with multiple vias. The pad should
have a short thermal path to the ground plane.
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Package Drawing
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Evaluation Board Schematic - CDMA
VCC BIAS VCC1_PCS
(@) @]
VMODE_PCS O
c6 t—
4.7 uF C c6
= | 47#F 4.7 uF
e
VREG_PCS O 2200 pF 2200 pF
c2 _L c13 _L { —n QOVCC2_PCS
47 uF:I:ZZOO pF:I: J_ co _]_ c1

50 Q pstrip

RF IN - PCS ?_‘:'—L PCS
|

—t—
\:2|5| 21| [20] |19

Ilooo pF Izz uF
@

7]
50 Q pstrip
L
|1__5 =

50 Q pstrip

RF OUT_PCS

RF OUT_Cell

o] [of [2] L“’_IE

e

VREG_Cell O |
Cc7 _]_ Ci4 _l_ Bias
4.7 uF:I: 2200 pF:I: Cell
(o273
4.7 uF —
i 7 [7]
t—
VMODE_Cell O Ci11
2200 pF
50 Q pstrip 1 h
RF IN_Cell cs8
4.7 uF
- o “H
VCC1_Cell

9] [wo] [11] [12]
E— —

L2*
A

OVCC2_Cell
J_ c12 _l_ cs

Izzoo pF Izz uF

*The current rating for component L2 needs to be 1A. On the evaluation board, the parasitic
inductance of a 0603 0 Q resistor (Panasonic part #ERJ-3GEYORO0O0) is used to realize the required
inductance. An inductor with value between 1 nH and 1.5 nH can also be used for L2. Different
inductance will give slight tradeoff between ACPR and efficiency. The 0 Q resistor is chosen on the
evaluation board for the reason of low BOM cost.
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PCB Design Requirements

PCB Surface Finish
The PCB surface finish used for RFMD's qualification process is electroless nickel, immersion gold. Typical thickness is 3 pinch
to 8uinch gold over 180 pinch nickel.

PCB Land Pattern Recommendation

PCB land patterns are based on IPC-SM-782 standards when possible. The pad pattern shown has been developed and tested
for optimized assembly at RFMD; however, it may require some modifications to address company specific assembly pro-
cesses. The PCB land pattern has been developed to accommodate lead and package tolerances.

PCB Metal Land Pattern

A =0.64x0.28 Typ.
B =0.28 x 0.64 Typ.
C =2.50 Sq.

D =1.28 x 0.64 Typ.

Dimensions in mm.

—1.00
0.50«—»‘
Pin 24
H D
i Pin1 Pin 18

05T
A L be
. 250
Typ-
L [A]
0.55 Typ.
e L S
0.55 Typ. ] Pin 12
«—1.80 Typ.—

—2.05

3.05

Figure 1. PCB Metal Land Pattern (Top View)
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PCB Solder Mask Pattern

Liquid Photo-Imageable (LPI) solder mask is recommended. The solder mask footprint will match what is shown for the PCB
metal land pattern with a 2mil to 3mil expansion to accommodate solder mask registration clearance around all pads. The
center-grounding pad shall also have a solder mask clearance. Expansion of the pads to create solder mask clearance can be
provided in the master data or requested from the PCB fabrication supplier.

A =0.74 x 0.38 (mm) Typ.
B =0.38 x 0.74 (mm) Typ.
C =2.60 (mm) Sq.

2.50 Typ.
0.50 Typ. k
Pin 24 Dimensions in mm.
Pin 1 I Pin 18
[A]

0.50 Typ.
f

Typ.

(@]
N
ul
o

|

0.55 Typ.
f

0.55 Typ.

g

OEEAER

1.25

el
=
-
N

Figure 2. PCB Solder Mask (Top View)
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RoHS* Banned Material Content
RoHS Compliant: yes
Package total weight in grams (, 0.044
Compliance Date Code: N/A
Bill of Materials Revision: B
Pb Free Category: e3
P Per Million (PPM
Bill of Materials arts Per Million (PPM)
Pb Cd Hg CrVi PBB PBDE
Die 0 0 0 0 0 0
Molding Compound 0 0 0 0 0 0
Lead Frame 0 0 0 0 0 0
Die Attach Epoxy 0 0 0 0 0 0
Wire 0 0 0 0 0 0
Solder Plating 0 0 0 0 0 0
This RoHS banned material content declaration was prepared solely on information, including analytical data, provided to RFMD by its
suppliers, and applies to the Bill of Materials (BOM) revision noted above.

* DIRECTIVE 2002/95/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 27 January 2003 on the restriction of the use of
certain hazardous substances in electrical and electronic equipment
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