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RFUV1002

GaAs MMIC IQ UpConverter
9GHz to 14GHz

RFMD's RFUV1002 is a 9GHz to 14GHz GaAs pHEMT up-
converter, incorporating an integrated LO buffer amplifier, a
balanced single-side band(image rejection) mixer followed by
a variable gain amplifier and a DC decoupling capacitor. The
combination of high performance and low cost packaging
makes the RFUV1002 a cost effective solution, ideally suited
to both current and next generation Point-to-Point and VSAT
applications. RFUV1002 is packaged in a 5mm x 5mm QFN
to simplify both system level board design and volume
assembly.
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Functional Block Diagram

Ordering Information

RFUV1002S2 Sample bag with 2 pieces
RFUV1002SB Bag with 5 pieces
RFUV1002SQ Bag with 25 pieces
RFUV1002SR 7" Reel with 100 pieces
RFUV1002TR7 7" Reel with 750 pieces
RFUV1002TR13 13" Reel with 2500 pieces

RFUV1002PCK-410  Evaluation Board with 2-piece sample bag
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Package: QFN, 32-pin,
5mm x 5mm x 0.95mm

Features

RF Frequency: 9GHz to 14GHz
IF Frequency: DC to 4Ghz
Maximum Conversion Gain: 23dB
Minimum Conversion Gain: -15dB

Noise Figure (Maximum Gain):
12dB

OIP3 (Maximum Gain): +28dBm
Image Rejection: 20dBc
LO Leakage at RF Port: -5dBm

Applications

Point-to-Point Radio
VSAT
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AbSO | ute Maxi mum Rati ng S Caution! ESD sensitive device.
Parameter Rating Unit
LPA Drain Voltage Vd +6.0 \%
RFMD Green: RoHS status based on EU
LOA Drain Voltage +6.0 \% Directive 2011/65/EU (at time of this
document revision), halogen free per IEC
RF Input Power +15 dBm 61249-2-21, < 1000ppm each of antimony
trioxide in polymeric materials and red
LO Input Power +15 dBm phosphorus as a flame retardant, and
Operating Temperature Range -40 to +85 °C <2% antimony in solder.
Storage Temperature Range -40 to +150 °C Exceeding any one or a combination of the Absolute
- Maximum Rating conditions may cause permanent
ESD Rating - Human Body Model (HBM) Class 1A \ damage to the device. Extended application of Absolute

Maximum Rating conditions to the device may reduce
device reliability. Specified typical performance or
functional operation of the device under Absolute
Maximum Rating conditions is not implied.

Electrical Specifications

Parameter Specification Condition

Test conditions unless otherwise noted: IF = 2.5GHz, IF Power = -10dBm, LO Power = 0 dBm, IIP3 is measured with a 2-tone
input of -13dBm power for each tone and Af = 10MHz, VLOAL = VLOA2 =5V, VLPA1 = VLPA2 = 5V, VMPA =5V, 50 Q system

RF Frequency Range 9 14 GHz
LO Frequency Range 5 18 GHz
IF Frequency Range DC 4.0 GHz
LO Input Power 0 dBm
Conversion Gain (Max.)
RF Freq = 11to 13 GHz 20 23 dB
RF Freq = 9 to 14 GHz 15 20 dB
Conversion Gain (Min.)
RF Freq = 11to 13 GHz -15 dB
RF Freq = 9 to 14 GHz -18 dB
NF (max. Gain) 12 dB
NF (min. Gain) 17 dB
OIP3 (max. Gain)
RF Freq = 11to 13 GHz 25 28 dBm
RF Freq =9 to 14 GHz 20 25 dBm
OIP3 (min. Gain)
RF Freq =11to 13 GHz 9 14 dBm
RF Freq = 9 to 14 GHz 6 11 dBm
Image Rejection 15 20 dB
LO-to-RF Leakage (max. Gain) -5 +5 dBm With 1Q bias
LO Return Loss 10 daB
RF Return Loss 10 daB
Vb +5 \
) 380 500 mA
VVA -4 0 \
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Typical Performance

Measurements performed on part soldered on evaluation board with SMA connectors and IF ports connected to an external 90°
Hybrid Combiner and LO Power of 0 dBm and at 25°C, unless otherwise noted.

IF = 2.5GHz, IF Power = -10dBm, LO Power = 0 dBm, IIP3 is measured with a 2-tone input of -13dBm power for each tone and
Af = 10MHz, VLOA1 = VLOA2 =5V, VLPAL = VLPA2 = 5V, VMPA =5V, 50 Q system.
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LO Leakage versus LO Frequency LO Leakage versus LO Frequency
Over Temperature (USB 10GHz Band) Over Temperature (USB 11GHz Band)
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Typical Performance (continued)
OIP3 versus Conversion Gain at 25°C OIP3 versus Conversion Gain at 25°C
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Typical Performance (continued)

OIP3 versus Conversion Gain at -40°C 0OIP3 versus Conversion Gain at -40°C
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0IP3 versus Conversion Gain at 85°C

OIP3 versus Conversion Gain at 85°C
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Noise Figure versus RF Frequency at 20dB Gain
Bias Sequence 2 is used

Noise Figure versus RF Frequency at -5dB Gain
Bias Sequence 2 is used
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Typical Performance (continued)
Spur tables are M x f.o = N x fir mixer spurious products for -10 dBm IF input power.
All values in dBc below the RF output power level.

M x N Spurious Outputs for LSB,
IF=35GHz, RF=LO-IF

M x N Spurious Outputs for USB,
IF=3.5GHz, RF=LO + IF
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Evaluation Board Schematic
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Typical Bias Sequence and Gain Control

Optimum linearity versus gain is achieved using sequential bias. At maximum gain (Vcl ,Vc4), Vc2 and Vc3 are set at -4V.
(Vcl ,Vc4), Vc2 and Vc3 are biased in sequence. The first dynamic range is achieved by setting Vc2 and Vc3 at -4V and
varying (Vcl ,Vc4) over the (-4V to -1.25V) range as shown in the table below. Similarly second dynamic range is achieved
by setting (Vcl ,Vc4) at -1V, setting Vc3 to -4V and varying Vc2 over the (-2.5V to -1.25V) range. Finally third dynamic
range is achieved by setting (Vcl ,Vc4) and Vc2 at -1V, and varying Vc3 over the (-2.5V to -1V) range.

Bias Sequence 1 (Typical)

[N i N T T .

ey 4 |25|225) 2 |a7s|as|a2s| 4 | 2| 2| 1| a2 1| 2| 2] 2| 1]
\VC2 -4 -4 -4 -4 -4 -4 -4 |-25(-2.25( -2 |[-1.75|-1.5 |[-1.25| -1 -1 -1 -1 -1 -1
VC3 4 | 4| -a4a|-a4a|-4a|-4|-4|-a4a|-4)|-4|-a4|-4|-4|25|22|-2|[175-15]| -1
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Evaluation Board Assembly Drawing

RFUVLI002-
JL LD

Evaluation Board Bill of Materials (BOM)

Description

CAP, 1uF, 10%, 6.3V, X5R, 0402

Reference Designator

C1, C3, C5, C6, C7,C8, C9

Manufacturer

Taiyo Yuden (USA), Inc.

Manufacturer's P/N

RM JMK105BJ105KVLF

CAP, 0.1uF, 10%, 10V, X5R, 0402

C10, C11, C12, C14, C15,

Taiyo Yuden (USA), Inc.

RM LMK105 BJ104KV-F

C16, C17,C18

CAP, 100pF, 5%, 50V, COG, 0402 C19, C20, C21, C23, C24, Taiyo Yuden (USA), Inc. RM UMK105 CG101JV-F
C25, C26, C27

CONN, SMA, HI-FREQ END LNCH, SQ J1,J3,J4 Emerson Network Power 142-0761-811

4-HOLE

CONN, 2.92MM, END LAUNCH, 40GHz, J2 Southwest Microwave, Inc 1092-01A-5

SQ FLG

RFUV1002 U1 Qorvo
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Pin Name Description
1 N/C Not Connected
GND Ground
LO Local oscillator input. AC coupled and matched to 50Q
GND Ground
5-7 N/C Not Connected
8 VLOAL LOA stage 1 drain bias
9 VLOA2 LOA stage 2 drain bias
10 VMPA MPA drain bias
11 N/C Not Connected
12 GND Ground
13 RFOUT RF output. AC coupled and matched to 50Q
14 GND Ground
15 N/C Not Connected
16 VC3 Control line number 3 (See bias sequence description)
17 VC2 Control line number 2 (See bias sequence description)
18-20 N/C Not Connected
21 VC1 Control line number 1 (See bias sequence description)
22 VLPAL, VLPA2 LPA stage 1,2 drain bias
23 N/C Not Connected
24 VC4 Control line number 4 (See bias sequence description)
25 N/C Not Connected
26 Q IF Q input
27 GND Ground
28-29 N/C Not Connected
30 | If I input
31 GND Ground
32 N/C Not Connected
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Contact Information

For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.rfmd.com Tel: 1-844-890-8163
Email: customer.support@gorvo.com

For information about the merger of RFMD and TriQuint as Qorvo:

Web: www.qorvo.com

Important Notice

The information contained herein is believed to be reliable. RFMD makes no warranties regarding the information
contained herein. RFMD assumes no responsibility or liability whatsoever for any of the information contained herein.
RFMD assumes no responsibility or liability whatsoever for the use of the information contained herein. The information
contained herein is provided "AS IS, WHERE IS" and with all faults, and the entire risk associated with such information is
entirely with the user. All information contained herein is subject to change without notice. Customers should obtain and
verify the latest relevant information before placing orders for RFMD products. The information contained herein or any use
of such information does not grant, explicitly or implicitly, to any party any patent rights, licenses, or any other intellectual
property rights, whether with regard to such information itself or anything described by such information.

RFMD products are not warranted or authorized for use as critical components in medical, life-saving, or life-sustaining
applications, or other applications where a failure would reasonably be expected to cause severe personal injury or death.
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