RFDA0047
r f m d» DIGITAL CONTROLLED VARIABLE GAIN

AMPLIFIER 400MHZ TO 2700MHZ
Package: MCM 32-Pin, 7.0mm x 7.0mm
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Product Description
RFMD’s RFDAOOA47 is a dual channel digital controlled variable gain amplifier fea-

+39/19dBm at 900MHz turing high Iinea.rity overlthe entire gain‘ control rangg w‘itr‘w noise figure less than
6.5dB in its maximum gain state. The gains of two 6-bit digital step attenuators are

= Single + 5V Supply programmed with a serial mode control interface (SPI). The RFDAO047 is packaged
= Small 32-Pin, 7.0mm x in a small 7.0mm x 7.0mm leadless laminate MCM, which contains plated through
7.0mm, MCM thermal vias for ultra-low thermal resistance. This module is easy to use with no

. external matching components required.
= Power-up Programming g comp a

Applications
» Cellular, 3G Infrastructure
= WiBro, WiMAX, LTE

= Microwave Radio ] .
Ordering Information

= High Linearity Power Control  pepan0477R13 137 Reel with 2500 pieces

RFDAOO47TR7 7" Reel with 750 pieces
RFDAOO47SR 7” Reel with 100 pieces
RFDA0047SQ Sample Bag with 25 pieces

RFDAOO47PCK-410 400MHz to 2700MHz PCBA with 5-piece sample bag

Optimum Technology Matching® Applied

[ GaAs HBT [ siGe BicMOS GaAs pHEMT [ GaN HEMT
[] GaAs MESFET [ Si BiCMOS MSi CMO0S [ BIiFET HBT
InGaP HBT [] siGe HBT O siBIT O sol

RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, PowerStar®, POLARIS™ TOTAL RADIO™ and UttimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., US.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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Absolute Maximum Ratings

rfmd O

A Caution! ESD sensitive device.

Parameter Rating Unit
Supply Voltage +5.5 Ve ot pemmancat dommga v tha devies. Btodad 3 of Abesiite Mo,
Rating itions to the device may reduce device reliability. Specified typical
DS Supply Current 205 mA performance or functional operation of the device under Absolute Maximum Rating
conditions is not implied.
Power Dissipation 1100 mwW RoHS status based on EU  Directive 2011/65/EU (at time of this document revision).
Maximum Input RF Power 24 dBm The information in this publication is believed to be accurate and reliable. However, no
resp ibility is assumed by RF MiFro Device_s, Inc. ('1RFMD”) fgr its use, nor for any
Operating Temperature (Tcasg) -40to +85 °C et 8 Goaat by oo st oA ArAlSG Uncler Sy BatonCof aatent Rahts oF
RFMD. RFMD reserves the right to change component circuitry, recommended
Storage Temperature -40 to +150 °C application circuitry and specifications at any time without prior notice.
Junction Temperature 165 " N e e e
materials and re orus at me retardant, an 2% antimony in
ESD Rating (HBM) 1000 (Class 1C) v Wi phosphorus asa flame retardant, and < Y
Moisture Sensitivity Level MSL 3 rfmd>»
MTTF = 1.0E6 hours at 165 °C junction temperature
pE c O
Para ete onditio
D d
Overall Temp=25°C, V¢ = Vpp = 5V, standard application circuit
Frequency 400 2700 MHz
Max Gain 13 dB Attenuation = 0dB
Gain Control Range 31.5 dB
Step Accuracy +/- (0.15+5% attenuation setting) dB Major state error up to 2700MHz
P1dB 19 dBm Attenuation = 0dB at 900MHz
Output IP3 39 dBm Pour =0dBm/tone, 1MHz spacing at 900MHz
Control Interface 12 bit SPl interface
Settling Time 250 ns tON, tOFF (10%/90% RF)
Noise Figure 7 dB Attenuation = 0dB
Channel-to-Channel Isolation 50 dB Input at RFIN1 (or RFIN2), the isolation between two
outputs
Impedance 50 Q
Input Return Loss -18 dB 900MHz
Output Return Loss -18 dB 900MHz
Total Supply Voltage 4.75 5.0 5.25 Vv
Supply Current 170 mA From Vee_SPI, Ve _AMP1 and Ve AMP2
Thermal Resistance 40 °C/W Junction to backside of device
Parameter Unit 680MHz 900MHz 1700MHz 2300MHz 2550MHz 2700MHz
Max Small Signal Gain dB 13.5 13.5 13.3 13 13 13
Output P1dB dBm 19 19 19 18 18 17.5
Output IP3* dBm 40 39.5 35 325 315 31
Noise Figure dB 6.5 6.5 7 75 75 7.5
* Note: OIP3 is tested at Po;r = 0dBm/Tone and 1MHz spacing
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
2of 11 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. DS140513
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RFDAO0047

Typical Broadband Performance V¢ = 5.0V, Igec = 170mA
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Typical Broadband Performance V¢ = 5.0V, Igc = 170mA
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Typical Broadband Performance V¢ = 5.0V, Igec = 170mA

RFDAO0047
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Truth Table

Channel 1 Control Bit

Gain Relative to Maximum Gain

D11 D10 D9 D8 D7 D6

1 1 1 1 1 1 0dB
1 1 1 1 1 0 -0.5dB
1 1 1 1 0 1 -1dB
1 1 1 0 1 1 -2dB
1 1 0 1 1 1 -4dB
1 0 1 1 1 1 -8dB
0 1 1 1 1 1 -16dB
0 0 0 0 0 0 -31.5dB

Channel 2 Control Bit Gain Relative to Maximum Gain

D5 D4 D3 D2 D1 DO

1 1 1 1 1 1 0dB

1 1 1 1 1 0 -0.5dB

1 1 1 1 0 1 -1dB

1 1 1 0 1 1 -2dB

1 1 0 1 1 1 -4dB

1 0 1 1 1 1 -8dB

0 1 1 1 1 1 -16dB

0 0 0 0 0 0 -31.5dB

Power-up Programming Truth Table Logic Voltage Levels

PUP Attenuator Setting State Logic
High Attenuation at min, 0dB Low OV to 0.8V
Low Attenuation at max, 31.5dB High 2.0V to 5.0V

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
6of 11 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. DS140513
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Serial Port Interface

SPI Timing Diagram
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Programming Example - 12 bit
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SPI Timing Diagram Specifications

Parameter Limit Unit Comment
tl 25 MHz max CLK Frequency
12 20 ns min CLK High
t3 20 ns min CLK Low
t4 ns min DATA to CLK Setup Time
t5 5 ns min DATA to CLK Hold Time
t6 30 ns min DATA Valid
t7 5 ns min LE to CLK Setup Time
t8 5 ns min CLK to LE Setup Time
t9 10 ns min LE Pulse Width
t10 20 ns max Output Set

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS140513 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com.
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Pin Names and Descriptions

rfmd O

Pin Name Description

1 RFIN_1 AMP 1 RF Input

2 GND RF/DC Ground Connection

3 SPI_VCC Supply Voltage for SPI Chip

4 SPI_LE Serial Latch Enable Input

5 SPI_DATA Serial Data Input

6 SPI_CLK Serial Clock Input

7 PUP Power-up Programming Pin

8 RFIN_2 AMP 2 RF Input

9 GND RF/DC Ground Connection
10 DSA2_VCC Supply Voltage for DSA2 Chip
11 GND RF/DC Ground Connection
12 GND RF/DC Ground Connection
13 NC No Connection
14 GND RF/DC Ground Connection
15 AMP2_VCC Supply Voltage for Amplifier 2
16 GND RF/DC Ground Connection
17 RFOUT_2 AMP 2 RF Output
18 GND RF/DC Ground Connection
19 GND RF/DC Ground Connection
20 GND RF/DC Ground Connection
21 GND RF/DC Ground Connection
22 GND RF/DC Ground Connection
23 GND RF/DC Ground Connection
24 RFOUT_1 AMP 1 RF Output
25 GND RF/DC Ground Connection
26 AMP1_VCC Supply Voltage for Amplifier 1
27 GND RF/DC Ground Connection
28 NC No Connection
29 GND RF/DC Ground Connection
30 GND RF/DC Ground Connection
31 DSA1_VCC Supply Voltage for DSA1 Chip
32 GND RF/DC Ground Connection

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
8of 11 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. DS140513
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Evaluation Board Schematic

400MHz to 2700MHz Application Circuit
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Evaluation Board Build of Materials (BOM)
400MHz to 2700MHz Application Circuit

TMIR

MAIN_HEADER

Description Reference Designator Manufacturer | Manufacturer’'s P/N

RFDAxOx7, PCB DDI RFDAXxOx7410
RFDAO0O47SB U1 RFMD RFDAOO47

RES, 0Q3, 0402 C14-C17,R5 Kamaya, Inc RMC1/16SJPTH
CAP, 1000pF, 10%, 50V, X7R, 0402 C1-C3, C5-C6, C8-C10, C13 Murata Electronics | GRM155R71H102KA01E
CAP, 0.1uF, 10%, 16V, X7R, 0603 C4,C7,C11-C12 Murata Electronics | GRM188R71C104KA01D
FER, BEAD, 709, 4A, 0603 L1-L5 Murata Electronics BLM18SG700TN1D
RES, 1K, 5%, 1/16W, 0402 R1-R3 KOA Speer RK73B1ETTP102)J
CONN, SMA, END LNCH, RND PIN, 0.059" J1-)4 Gigalane PSF-S01-006
CONN, HDR, ST, PLRZD, 5-PIN, 0.100" P1 ITW Pancon MPSS100-5-C

DNP R4, R6-R7, J5-J6, P2 N/A N/A

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Evaluation Board Assembly Drawing
400MHz to 2700MHz Application Circuit
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Package Drawing
7.0mm x 7.0mm Laminate Module
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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