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InGaP HBT POWER AMPLIFIER
0.25W, 50MHz to 2700MHz

RFMD &0
RFPA2089

Package: SOT-89

: GND
Y
4
Features
» -60dBc ACPR at 13dBm WCDMA
= 0.25W Output Power (P1dB)
= Excellent Linearity to DC Power
Ratio
= High Gain: 17.5dB at 2.65GHz
= Single-Supply 5V Operation
= Class 2 (2000V) HBM ESD
1 2 3
Applications
= Driver Amplifier for Base Station RF Input GND RF Output

Transceivers

Functional Block Diagram

= PA Stage for Commercial
Wireless Infrastructure Product Description

= IF Amplifier

The RFPA2089 is a single-stage InGaP HBT power amplifier specifically designed

a GSM. DCS. PCS. UMTS. WiMAX for wireless infrastructure applications. It offers high-gain linear operation at a com-
LTE Transceiver Applications parably low DC power making it ideal for next generation radios requiring high effi-

ciency. Its external matching allows for use across various radio platforms.

Ordering Information

RFPA2089SR 7" Reel with 100 pieces
RFPA2089SQ Sample bag with 25 pieces
RFPA2089TR7 7" Reel with 750 pieces

RFPA2089TR13 13” Reel with 2500 pieces

RFPA2089PCK-410 2.11GHzto 2.17GHz PCBA with 5-piece sample bag
RFPA2089PCK-411 2.6GHz to 2.7GHz PCBA with 5-piece sample bag
RFPA2089PCK-412 869MHz to 894MHz PCBA with 5-piece sample bag

Optimum Technology Matching® Applied

L] GaAs HBT ] siGe BiICMOS ] GaAs pHEMT [ GaN HEMT
[ ] GaAs MESFET  [] Si BiCMOS [] si cMOS [] BiFET HBT
InGaP HBT [ SiGe HBT LIsiBJT

DS120620

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. ©2012, RF Micro Devices, Inc.
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Parameter Rating Unit Caution! ESD sensitive device.
Exceeding any one or a combination of the Absolute Maximum Rating conditions may
Supply Voltage (Vp) 6.0 Vv cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the de\_/ice may redug:e device reliability. Spgcified typi_cal perfqr—
DC Supply Current (ID) 185 mA ?:ngcgzgﬁxﬁl?;dél operation of the device under Absolute Maximum Rating condi-
CW Input Power, 2:1 Output VSWR 20 dBm 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
Output Load VSWR at P3dB 5:1 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
i H ° RFMD. RFMD the right to ch: t circuitry, ded li-
Operatmg Junction Temperature 150 C cation circuitr;zsnedrvsepsecif?cg%ionsoact ::yggmcgn\’::i)tc;]r:)ir: pcrlig:rurz(;{icﬁcommen e apel
Operating Temperature Range (T)) -40 to +85 °C
RFMD Green: RoHS compliant per EU Directive 2002/95/EC, halogen free
Storage Temperature -55 to +150 °C k per [EC 61249-2-21, < 1000 ppm each of antimony trioxide in polymeric
ST materials and red phosphorus as a flame retardant, and <2% antimony in
ESD Rating - Human Body Model Class 2 solder.
(HBM)
Moisture Sensitivity Level MSL 2
Notes:
1. The maximum ratings must all be met simultaneously.
2. Ppiss = Ppc *+ Prein - Prrout
3.Ty=T_+Ppsss * Ry
DE a
Paramete onditio
D d
860MHz to 894MHz Vee = 5.0V, Igg = 138mA
Frequency 860 880 894 MHz EVB tuned for optimum 60dBc ACPR
Input Power (Pin) 6 dBm Max recommended continuous input power,
Ve < 5.25V, Load VSWR < 2:1
Gain (S21) 23.2 dB
P1dB 24 dBm EVB tuned for linear operation
Input Return Loss (S11) 20 dB
Output Return Loss (S22) 13 dB
Noise Figure 5.9 dB
WCDMA Channel Power at -60dBc 12 dBm 3GPP 3.5, Test Model 1, 64 DPCH
ACPR
UMTS 2100MHz Ve = 5.0V, Igg = 138mA
Frequency 211 2.14 217 GHz EVB tuned for optimum 60dBc ACPR
Input Power (Pin) 11 dBm Max recommended continuous input power,
Ve < 5.25V, Load VSWR < 2:1
Gain (S21) 19.2 dB
P1dB 24.7 dBm EVB tuned for linear operation
Input Return Loss (S11) 17 dB
Output Return Loss (S22) 12 dB
Noise Figure 3.7 dB
WCDMA Channel Power at -60dBc 13 dBm 3GPP 3.5, Test Model 1, 64 DPCH
ACPR

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Specification

Parameter - Condition
Typ. Max.

LTE Bands 7, 15, 16 Vee = 5.0V, Igg = 138mA

(2.58GHz to 2.69GHz)

Frequency 2.58 2.64 2.69 GHz EVB tuned for optimum 60dBc ACPR

Input Power (Pin) 11 dBm Max recommended continuous input power,
Vee < 5.25V, Load VSWR < 2:1

Gain (S21) 17.5 dB

P1dB 24.7 dBm EVB tuned for linear operation

Input Return Loss (S11) 20 dB

Output Return Loss (S22) 9.5 dB

Noise Figure 3.9 dB

WCDMA Channel Power at -60dBc 13.3 dBm 3GPP 3.5, Test Model 1, 64 DPCH

ACPR

Power Supply

Operating Current (Quiescent) 138 mA At Vg = 5.0V with dropping R = 3.9Q

Operating Voltage (V¢c) 5.0 5.25 \" Max recommended collector voltage for contin-
uous operation

Thermal Resistance (Ryy) 52 C/W Junction to Pin 4

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS120620 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. 30f 16
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Typical Performance - 860MHz to 894MHz Application Circuit

Input Return Loss versus Frequency Gain versus Frequency
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Typical Performance - 860MHz to 894MHz Application Circuit

Output IP3 versus Frequency Output Power and Current versus Input Power
(11dBm Tones, 1MHz Spacing) at 880MHz
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Evaluation Board Schematic
860MHz to 894MHz Application Circuit
VCC=50V
RI
39 Om
Ct
R4 R3 T
300 Ohn 470 Onn | (
-||| AAN AAA | €
T c4
'——I_T‘ 1000 pF _| |_|||
RS
91 Ohm Ul
Lt L2
Cil 8 nH | RFIN  GND RFOUT 10 nH Co4
- 77 |DF [ : JE_ ’ ig |DF ;
RFIN | | | 1 wa\ J_ [ ] © ) RFOUT
13 013 - 33 rH o
EM oH 62 pf GND l 33 oF
Evaluation Board Bill of Materials (BOM)
860MHz to 894MHz Application Circuit
Description Reference Designhator Manufacturer Manufacturer's P/N
Evaluation Board PA2089-411(A)
0.25W Linear PA in SOT89 U1 RFMD PA2089
CAP, 1uF, 20%, 20V, TANT-A Cc1 AVX Corporation TAJA105MO20R
CAP, 1000pF, 10%, 50V, X7R, 0402 c4 Taiyo Yuden (USA), Inc. RM UMK105BJ102KV-F
CAP, 27pF, 5%, 50V, CG, 0402 c11 Taiyo Yuden (USA), Inc. RM UMK105CG270JV-F
CAP, 6.2pF, +/-0.5pF, 50V, COG, 0402 c13 Taiyo Yuden (USA), Inc. RM UMK105CG6R2DW
CAP, 3.3pF, +/-0.25pF, 50V, COG, 0402 c22 Taiyo Yuden (USA), Inc. RM UMK105CG3R3CW
CAP, 68pF, 5%, 50V, CG, 0402 C24 Taiyo Yuden (USA), Inc. RM UMK105CG680JV-F
CONN, SMA, END LNCH, MINI, FLT, 0.068" J1)2 Emerson Networks 142-0741-851
IND, 82nH, 5%, M/L, 0603 L1 Toko LL1608-FSL82NJ
IND, 10nH, 5%, M/L, 0603 L2 Toko LL1608-FSL10NJ
IND, 4.7nH, +/-0.3nH, M/L, 0402 L3 TOKO INC. LL1005-FHANTS
IND, 3.3nH, +/-0.3nH, M/L, 0402 L4 TOKO INC. LL1005-FHL3N3S
RES, 3.9Q, 5%, 1/10W, 0603 R1 Panasonic ERJ-3GEYJ3ROV
RES, 470Q, 5%, 1/16W, 0402 R3 Kamaya, Inc RMC1/16S-471JTH
RES, 3009, 5%, 1/16W, 0402 R4 Panasonic ERJ-2GEJ301
RES, 91Q, 5%, 1/16W, 0402 R5 Kamaya, Inc RMC1/16S-910JTH

Do Not Place (DNP)

C2-C3, C5-C10, C12,

C14-C21, C23, R2

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com.
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Evaluation Board Assembly Drawing
860MHz to 894MHz Application Circuit
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Typical Performance - 2.11GHz to 2.17GHz Application Circuit

Input Return Loss versus Frequency Gain versus Frequency
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Typical Performance - 2.11GHz to 2.17GHz Application Circuit

Output IP3 versus Frequency Output Power and Current versus Input Power
(11dBm Tones, 1MHz Spacing) at 2140 MHz
4 28 T T 7 180
4 26 L[——Pout@5°C) o
4 [+ ««eePout (-40°C) ==
= =Pout (85°C) o
S e e 22 |0 =P 1%
g ................ cecefecscece cesdoce & " _"'~~Icc(-40°C) ,-", 7 o
o4 2 - =lcc (85°C) 174 E
e [ Ve'd -
= g2 L=l (= = = e e =
s I S R G IR R PR £ e eeee 19
839 = [ P A g
8 = 18 130 O
* S 16 120
37 —25C | |
eeeee-40°C
14 110
36 - =85°C [
35 I 12 100
2.1 212 213 2.14 2.15 2.16 217 5 4 3 -2 1 0 1 2 3 4 5 6 7 8 9 10 11
Frequency (GHz) Input Power (dBm)
ACPR versus WCDMA Output Power (25°C) ACPR versus WCDMA Output Power (2140MHz)
-35 -35
I I I T T T T
[wepma_Tm1_e4DPCH_1c] [ WCDMA_TM1_64DPCH_1GC
-40 -40 -
, .
7 .
45 /’ 45 n /{ .
—~ - <
@ -50 / 8 -50 < /
= rd = 7
& pd % A4
-55 -55 AL
e o Q 7 A
4' .
-60 -60 - z -
Cd .
e 2.14GHz L e 25°C
65 /’/ teees2.41GHz |—] 65 - ;4:('/ veened0C —]
e = =217GHz L — :«“ g - =85°C
70 | | 70 I I
8 9 10 1 12 13 14 15 16 17 18 8 9 10 11 12 13 14 15 16 17 18
Output Channel Power (dBm) Output Channel Power (dBm)

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS120620 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. 9 of 16



RFPA2089

FIN

Evaluation Board Schematic
2.11GHz to 2.17GHz Application Circuit
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Evaluation Board Bill of Materials (BOM)

2.11GHz to 2.17GHz Application Circuit

RFOUT

o)
1

Description Reference Designator Manufacturer Manufacturer's P/N
Evaluation Board PA2089-410(A)
0.25W Linear PA in SOT89 u1 RFMD PA2089
CAP, 1uF, 20%, 20V, TANT-A C1 AVX Corporation TAJA105MO20R
CAP, 1000pF, 10%, 50V, X7R, 0402 Cc4 Taiyo Yuden (USA), Inc. RM UMK105BJ102KV-F
CAP, 1.8pF, +/-0.25pF, 50V, COG, 0402 C10 Taiyo Yuden (USA), Inc. RM UMK105CG1R8CW
CAP, 2.7pF, +/-0.25pF, 50V, COG, 0402 C13 Taiyo Yuden (USA), Inc. RM UMK105CG2R7CW
CAP, 7.5pF, +/-0.1pF, 50V, COG, 0402 C15 Murata Electronics GRM1555C1H7R5BZ01E
CAP, 1.2pF, +/-0.25pF, 50V, COG, 0402 C25 Taiyo Yuden (USA), Inc. RM UMK105CG1R2CW
CAP, 18pF, 5%, 50V, CG, 0402 C26 Taiyo Yuden (USA), Inc. RM UMK105 CG180JV-F
CONN, SMA, END LNCH, MINI, FLT, 0.068" J1-J2 Emerson Network Power 142-0741-851
IND, 27nH, 5%, M/L, 0603 L1 TOKO INC. LL1608-FSL27NJ
IND, 10nH, 5%, M/L, 0603 L2 TOKO INC. LL1608-FSL10NJ
RES, 3.9Q, 5%, 1/10W, 0603 R1 Panasonic ERJ-3GEYJ3R9V
RES, 470%2, 5%, 1/16W, 0402 R3 Kamaya, Inc RMC1/16S-471JTH
RES, 300Q, 5%, 1/16W, 0402 R4 Panasonic ERJ-2GEJ301
RES, 62Q, 1%, 1/16W, 0402 R6 Rohm Electronics MCRO1MZPF62RO
Do Not Place (DNP) C2-C3, C5-C9, C11-C12, C14,

C16-C24, C27,R2, R5
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
10 of 16 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. DS120620
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Evaluation Board Assembly Drawing
2.11GHz to 2.17GHz Application Circuit
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Typical Performance - 2.58GHz to 2.69GHz Application Circuit

Input Return Loss versus Frequency

Gain versus Frequency
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Typical Performance - 2.58GHz to 2.69GHz Application Circuit

Output IP3 versus Frequency Output Power and Current versus Input Power
(11dBm Tones, 1MHz Spacing) at 2640MHz
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Evaluation Board Schematic
2.58GHz to 2.69GHz Application Circuit
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Evaluation Board Bill of Materials (BOM)
2.58GHz to 2.69GHz Application Circuit

I

Description Reference Designator Manufacturer Manufacturer's P/N
Evaluation Board PA2089-410(A)
0.25W Linear PA in SOT89 U1 RFMD PA2089
CAP, 1uF, 20%, 20V, TANT-A C1 AVX Corporation TAJA105MO20R
CAP, 1000pF, 10%, 50V, X7R, 0402 C4 Taiyo Yuden (USA), Inc. RM UMK105BJ102KV-F
CAP, 1pF, +/-0.25pF, 50V, CG, 0402 C12,C13 Taiyo Yuden (USA), Inc. RM UMK105CGO10CW-F
CAP, 7.5pF, +/-0.1pF, 50V, COG, 0402 C15 Murata Electronics GRM1555C1H7R5BZ01E
CAP, 1.2pF, +/-0.25pF, 50V, COG, 0402 C22 Taiyo Yuden (USA), Inc. RM UMK105CG1R2CW
CAP, 15pF, 5%, 50V, CG, 0402 C26 Taiyo Yuden (USA), Inc. RM UMK105 CG150JV-F
CONN, SMA, END LNCH, MINI, FLT, 0.068" J1-J2 Emerson Network Power 142-0741-851
IND, 27nH, 5%, M/L, 0603 L1 Toko LL1608-FSL27NJ
IND, 10nH, 5%, M/L, 0603 L2 Toko LL1608-FSL10NJ
RES, 3.9Q, 5%, 1/10W, 0603 R1 Panasonic ERJ-3GEYJ3R9V
RES, 470Q, 5%, 1/16W, 0402 R3 Kamaya, Inc RMC1/16S-471JTH
RES, 3002, 5%, 1/16W, 0402 R4 Panasonic ERJ-2GEJ301
RES, 3K, 5%, 1/16W, 0402 R5 Kamaya, Inc RMC1/16S-302JTH
RES, 47Q, 5%, 1/16W, 0402 R6 Kamaya, Inc RMC1/16S-470JTH
Do Not Place (DNP) C2-C3, C5-C11, C14,

C16-C21, C23-C25, C27, R2
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RFPA2089

Evaluation Board Assembly Drawing
2.58GHz to 2.69GHz Application Circuit
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Pin Names and Descriptions

Pin Name Description
1 RF IN RF Input. External DC Block is Required.
2 GND DC and RF Ground
3 RF OUT/VCC RF Output, Device Collector
4 GND DC and RF Ground. Must be soldered to EVB ground plane over a bed of vias for thermal and RF
performance.
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS120620 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com.




RFPA2089 RFMD B

rfmd.com

Branding Diagram
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Trace Code to be assigned PA2089
by the assembly SubCon. Trace Code
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Package Drawing
Dimensions in inches [millimeters]
Refer to drawing posted at www.rfmd.com for tolerances.
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