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NXP's RF Manual is one of the most important reference tools on the market for today's
RF designers. It features our complete range of RF products, from low- to high-power signal
conditioning, organized by application and function, and with a focus on design-in support.

When it comes to RF, the first thing on the designer's mind is to meet the
specified performance. NXP brings clarity to every aspect of your design
challenge, so you can unleash the performance of your RF and microwave
designs. NXP delivers a portfolio of high-performance RF technology that
allows you to differentiate your product — no matter where in the RF world
you are. That's why customers trust us with their mission-critical designs.
Whether it's LDMOS and GaN for high-power RF applications or Si and
SiGe:C BiCMOS for your small-signal needs, we've got you covered.

Our broad portfolio of far-reaching technologies gives you the freedom

to design with confidence.

Shipping more than four billion RF products annually, NXP is a clear industry
leader in High Performance RF. From satellite receivers, cellular base
stations, and broadcast transmitters to ISM (industrial, scientific, medical)
and aerospace and defense applications, you will find the High Performance
RF products that will help you realize a clear advantage in your products,

your reputation, and your business.

So if you're looking to improve your RF performance, design a highly
efficient signal chain, or break new ground with an innovative ISM
application, NXP will help you unleash the performance of your
next-generation RF and microwave designs.



This RF Manual provides updated information on RF applications that are
grouped as follows: wireless and broadband communication infrastructure, TV
and satellite, portable devices, automotive, ISM, and aerospace and defense.

We describe in detail the new developments in our core technologies, QUBIC4
(SiGe:C) and LDMOS. We have also added GaN technology to our product
offering; this key technology lets high-power amplifiers deliver very high
efficiency in next-generation wireless communication systems.

New products include GaN power amplifiers, a complete line of overmolded
plastic (OMP) RF power transistors and MMICs, and our eighth generation
LDMOS transistors (Gen8). Next-generation devices and improved products
include GPS LNAs, medium power amplifiers, IF gain blocks, satellite LNB ICs
and CATV modules.

Our portfolio for the wireless communication infrastructure has expanded, with
a comprehensive set of amplifiers (low noise, variable gain, medium power, and
high power Doherty amplifiers), mixers, IQ modulators and synthesizers, so you
can build a highly efficient signal chain for transmit line-ups and receive chains.

The Design Support section is updated and includes all available tools,
documents, materials and links that ease the design-in of our products.

Kind regards,

John Croteau

Sr. Vice President & General Manager

Business Line High Performance RF

www.nxp.com/rfmanual
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See also brochure: "Your partner in Mobile Communication Infrastructure design', NXP document number 9397 750 16837.
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The block diagram above shows transmit (upper part, Tx) and receive (lower part, Rx) functions of a base station, and includes the Tx feedback function (middle part, Tx feedback).

The signals generated in the "Digital Baseband & Control" block follow the requirements of the air-interface standard. These signals are interfaced to the DAC via
serial interface SER. The SER can use the LVDS or JEDEC standard. After the signals are fed to the I-DAC and Q-DAC, they are converted to the analog domain.
Before the | and Q signals enter the IQ modulator, they are first low-pass filtered to remove any aliasing signals. At the IQ modulator, the signals are up-converted to
RF using an LO signal coming from the PLL/VCO device, typically called the LO generator. Due to device aging and variation in cell load, the up-converted signals
are fed to the VGA to control the power level. An additional band-pass filter is needed to remove the out-of-band spurs. The clean signal is fed to the RF power
board, where the desired transmit power is made. Finally, the RF power signal is fed to the antenna via a duplexer.

Directly after the final-stage amplifier, a signal coupler picks up a certain amount of the RF signal, which is attenuated and then down-mixed using the IF mixer.

This signal is called the observation signal, and is used to derive coefficients for the digital pre-distortion algorithm. Since power levels vary, the observation is first
fed to the VGA to control the power level, and after band-pass filtering, the signal is converted to the digital domain using an ADC. The same serial interface is used
to send the digital signals to the baseband processor.

At the receiver, the received signal directly after the duplexer is fed to the LNA for direct amplification, since the received signal level is quite low. If the first LNA

is mounted in the tower top, a long RF cable is used to interface the RF signals with a base transceiver station (BTS). A second LNA is used to amplify the received
signals. Band-pass filtering is applied to reduce the out-of-band signals levels before these signals are applied to the IF mixer. Signal levels that change dramatically
require a VGA to maintain the full scale ranges of the I-ADC and Q-ADC for optimal conversion performance. Low-pass filtering is used before the ADC to remove
the aliasing signals. These digital signals are interfaced to the baseband using a serial interface such as JEDEC.

The sample clocks and LO signals are derived from clock cleaners and PLLs respectively. This is denoted as Clock and PLL / VCO in the block diagram. This set-up
is required to make a synchronized system. Typically denoted in SNRs, and in order to improve reception quality, the receive function is equipped with a second
receiver, called a diversity receiver.



Driver 700 2200 10 - SOT1179 BLP7G22-10*

X § 2110 2170 40 1/O SOT1121 BLF6G22L(S)-40P
Driver/final
2500 2700 40 1/0O SOT1121 BLF6G27L(S)-40P
MMIC 2000 2200 60 1/0 SOT1212  BLM7G22S-60PB(G)*
700 1000 160 - SOT467 BLF6H10L(S)-160
700 1000 200 1/0O SOT1244C  BLF8G10LS-200GV
700 1000 270 1/0 SOT1244C  BLF8G10LS-270GV
850 960 300 110 SOT539 BLF8G10L(S)-300P*
900 1000 140 O SOT1224  BLP7G09S-140P(G)*
920 960 160 1/0O SOT502 BLF8G10L(S)-160*
HPA 920 960 250 1/0 SOT502 BLF7G10L(S)-250
Final 1800 1900 260 1/O SOT539B BLF7G20LS-260A*
1805 1880 250 1/0 SOT539 BLF7G20L(S)-250P
2000 2200 160 1/0O SOT502B BLF7G22L(S)-160*
2000 2200 200 1/0 SOT1244C  BLF8G22LS-200GV*
2000 2200 270 1/O SOT1244C  BLF8G22LS-270GV*
2500 2700 100 1/0 SOT502 BLF7G27L(S)-100
2500 2700 140 1/0 SOT502 BLF7G27L(S)-140
3400 3600 100 1/0 SOT502 BLF6G38(LS)-100
Integrated Doherty 2010 2025 50 O SOT1130  BLD6G21L(S)-50

* Check status in section 3.1, as this type is not yet released for mass production

Excellent ruggedness
High efficiency
Low R, providing excellent thermal stability
160 W LDMOS power transistor for base W-CDMA base station and Designed for broadband operation (920 to 960 MHz)
multi-carrier applications at frequencies from 920 to 960 MHz. Lower output capacitance for improved performance in Doherty
applications
Low memory effects for excellent pre-distortability
Internally matched for ease of use
Integrated ESD protection
Compliant to Restriction of Hazardous Substances (RoHS) Directive
2002/95/EC
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* Check status in section 3.1, as this type is not yet released for mass production

for mass production

A SOD523, SOD323, SOT23 & SOT323

These 6-bit digital VGAs offer high linearity (35 dBm @ 2.2-2.8 GHz)

and high output power (23 dBm @ 2.2-2.8 GHz) across a large
bandwidth without external matching. Smart routing with no

connection crosses simplifies design and decreases footprint by 25%.
The unique power-save mode can effectively reduce the current
consumption in TDD systems up to 45%. The BGA7210 adds flexible

current distribution across its two amplifiers, depending on the

attenuation state, to save current.

Internally matched for 50 Q

- BGA7204 = 0.4 to 2.75 GHz

-BGA7210 = 0.7 to 3.8 GHz

High maximum power gain

- BGA7204 = 18.5 dB

- BGA7210 = 30 dB

High output third-order intercept, IP3

- BGA7204 = 38 dB

- BGA7210 = 39 dB

Attenuation range of 31.5 dB, 0.5 dB step size (6 bit)
Fast switching power-save mode (power-down pin)
Digitally controlled current setting from 120 to 195 mA with an
optimum at 185mA (BGA7210 only)

Simple control interfaces (SPI)

ESD protection on all pins (HBM 4 kV; CDM 2 kV)
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The BGA7350 MMIC is a dual independent digitally controlled IF

variable-gain amplifier (VGA) operating from 50 to 250 MHz. Each IF

VGA amplifies with a gain range of 24 dB and, at its maximum gain
setting, delivers 17 dBm output power at 1 dB gain compression
with superior linear performance. The BGA7350 is optimized for a
differential gain error of less than =0.1 dB for accurate gain control

and has a total integrated gain error of less than +0.4 dB. It is housed

in a 32-pin leadless HVQFN package (5 x 5 mm).
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* Check status in section 3.1, as this type is not yet released for mass
production

Dual independent digitally controlled 24 dB gain range VGAs,
with 5-bit control interface

50 to 250 MHz frequency operating range
Gain step size: 1 dB + 0.1 dB

18.5 dB power gain
Fast gain stage switching capability

17 dBm output power at 1 dB gain compression

5V single supply operation with power-down control

Logic-level shutdown control pin reduces supply current

ESD protection at all pins

Unconditionally stable


http://www.nxp.com/pip/BGA7210.html
http://www.nxp.com/pip/BGA7350.html
http://www.nxp.com/package/SOT617-2.html
http://www.nxp.com/package/SOT617-2.html
http://www.nxp.com/pip/BGA7204.html
http://www.nxp.com/pip/BGA7351.html
http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/package/SOT617-2.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/pip/BGA7130.html
http://www.nxp.com/pip/BFG424W.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG425W.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/pip/BGA2800.html
http://www.nxp.com/pip/BGA2801.html
http://www.nxp.com/pip/BGA2815.html
http://www.nxp.com/pip/BGA2816.html
http://www.nxp.com/pip/BGA2850.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2865.html
http://www.nxp.com/pip/BGA2866.html
http://www.nxp.com/pip/BGM1014.html
http://www.nxp.com/pip/BGM1013.html
http://www.nxp.com/pip/BGM1012.html
http://www.nxp.com/pip/BGA2714.html
http://www.nxp.com/pip/BGA7350.html
http://www.nxp.com/pip/BGA7350.html
http://www.nxp.com/pip/BGA7350.html

Dual mixer Dual DAC Dual ADC Dual VGA Dual mixer LNA Rx0

mixer LPF LPF VGA mixer RF SAW LNA J
<G R e T e A E << R <
T DDILDJ((::/ 1 Rx1
l LPF Filtering LPF VGA RFSAW | LNA J
L<—C0 M H<Gaone - oo > HE < H<t- ) <
PLL
VvCO
R:(:Z\'j:ry LO Signal
jitter
cleaner brb631
Driver 700 2200 10 - SOT1179  BLP7G22-10*
2300 2700 10 [ SOT975  BLF6G27-10(G)
700 1000 45 [ SOT608  BLF6G10(S)-45
1450 1550 40 1/0 SOT1135  BLF6G15L(S)-40RN
HPA e 1800 2000 45 1/0 SOT608  BLF6G20(S)-45
riveriina 2110 2170 40 1/0 SOT1121  BLF6G22L(S)-40P
2500 2700 40 1/0 SOT1121  BLF6G27L(S)-40P
3400 3800 50 1/0 SOT502  BLF6G38(LS)-50
- 2010 2025 50 o SOT1130  BLD6G21L(S)-50
9 Y 2110 2170 50 1/0 SOT1130  BLD6G22L(S)-50
24 dBm BGA7024
MPA 28 dBm SO BGA7027
(medium power amplifier) ibilE 25 dBm SooliZ
P P 28 dBm SOT908 BGA7127
30 dBm BGA7130
24 dB BGA7350
et MMIC SOTé17
(variable-gain amplifier) 28 dB BGA7351
) 1.7 - 2.7 GHz BGX7220
Dual mixer MMIC 07-1.2 GHz SOT1092 BGX7221
BGU7051
SOT650 BGU7052
BGU7053
LNA SiGe:C MMIC BGU7060
BGU7061
SOT1301 EED
BGU7063
PLL + VCO 131 dBc/Hz @ 1 MHz .
(LO generator) AlE offset @ 5.3 GHz SOTe17 BGX7300

* Check status in section 3.1, as this type is not yet released for mass production

8.5 dB conversion gain over all bands

13 dBm input, 1 dB compression point

25.5 dBm input third-order intercept point

10 dB (typ) small signal noise figure

Integrated active biasing

Single +5 V supply operation

i Power-down per mixer with hardware control pins

behavior. Low bias current in power-down mode
Matched 50 Q single-ended RF and LO input impedances
ESD protection at all pins

The BGX7221 combines a pair of high performance, high linearity
down-mixers for use in receivers that have a common local oscillator
used with, for example, main and diversity paths. The device covers
frequency bands from 1700 to 2700 MHz with an extremely flat


http://www.nxp.com/package/SOT1179-1.html
http://www.nxp.com/pip/BLP7G22-10.html
http://www.nxp.com/package/SOT975C.html
http://www.nxp.com/pip/BLF6G27-10G.html
http://www.nxp.com/package/SOT608B.html
http://www.nxp.com/package/SOT1135A.html
http://www.nxp.com/package/SOT608B.html
http://www.nxp.com/package/SOT1121A.html
http://www.nxp.com/package/SOT1121A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT1130A.html
http://www.nxp.com/package/SOT1130A.html
http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/pip/BGA7130.html
http://www.nxp.com/pip/BGA7350.html
http://www.nxp.com/package/SOT617-2.html
http://www.nxp.com/pip/BGA7351.html
http://www.nxp.com/package/SOT1092-2.html
http://www.nxp.com/pip/BGU7051.html
http://www.nxp.com/package/SOT650-1.html
http://www.nxp.com/pip/BGU7052.html
http://www.nxp.com/pip/BGU7053.html
http://www.nxp.com/pip/BGU7061.html
http://www.nxp.com/package/HLQFN16R.html
http://www.nxp.com/pip/BGU7062.html
http://www.nxp.com/pip/BGU7063.html
http://www.nxp.com/package/SOT617-2.html

1.2 Broadband communication infrastructure

1.2.1  CATV optical (optical node with multiple out-ports)

Application diagram

c
"8
=
duplex _‘g_&
RF power filter S g
amplifier 1 a®
=~ >
¢ coax out £l
x| ot
; ~
R;::c;?g:rrd RF pre- splitter S\;_C coax out
ifi R ort 2
fiber in amplifier ~ P!
At
3 coax out
" ,\7';_ port 3
~
¢ coax out
= ,\7';_ port 4
brag52
Recommended products
[Function | Product | Froquency | Package | Type |
RF forward Forward 470 MK SOT115 BGO807C
receiver  path receiver  somis BGOBO7CE
[ Function | Product | Frequency | Gain (dB)
Power doubler 870 MHz 18.2-18.8 BGD812
18-19 BGY885A
re-aﬁ\F lifier Push-pull o 21-22 BGY8s
et SRR Jen 23-24.5 CGY1043
2 27-285 CGY1047
| Function | Product | Frequency | Gain (dB)
22-24 CGD942C
RF power Power BOMHz o) 26 CGD944C
amplifier doublers 1GH 22-235 CGD1042Hi
z 26.5-28 CGD1046Hi
Product highlight: Features
BGO807CE optical receiver b Excellent linearity

> Low noise

) Excellent flatness

» Standard CATV outline

» Rugged construction

» Gold metallization ensures excellent reliability
» High optical input power range

The BGO807CE is an integrated optical receiver module that
provides high output levels and includes an integrated temperature-
compensated circuitry. In your optical node design, BGO807CE
enables a high performance/ price ratio and ruggedness. When
upgrading an HFC network from analog to digital, our BGO807CE

is the perfect fit.
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http://www.nxp.com/package/SOT115J.html
http://www.nxp.com/pip/BGO807C.html
http://www.nxp.com/package/SOT115J.html
http://www.nxp.com/pip/BGO807CE.html
http://www.nxp.com/pip/BGD812.html
http://www.nxp.com/pip/BGY885A.html
http://www.nxp.com/pip/BGY887.html
http://www.nxp.com/pip/CGY1043.html
http://www.nxp.com/pip/CGY1047.html
http://www.nxp.com/pip/CGD942C.html
http://www.nxp.com/pip/CGD944C.html
http://www.nxp.com/pip/CGD1042HI.html
http://www.nxp.com/pip/CGD1046HI.html
http://www.nxp.com/pip/BGO807CE.html
http://www.nxp.com/pip/BGO807CE.html
http://www.nxp.com/pip/BGO807CE.html
http://www.nxp.com/pip/BGO807CE.html

duplex RF pre- RF power duplex
filter amplifier amplifier filter
/\/ /\./
coax in ) Va | | Va ( coax out
[\ | N
RF reverse
amplifier bras05
550 MHz 33.5-355 BGY588C 18.2-18.8
33.2-35.2 BGE788C 750 MHz 18.2-18.8
750 MHz 18-19 BGY785A 20-20.6
21-22 BGY787 18.2-18.8
18-19 BGY885A 19.7-20.3
870 Mk 21-22 BGY887 L >, 23
RF Push-oulls z 33.5-345 BGY888 24-26
pre-amplifier P 345-365 CGY888C RF power Power 22-24
18-19 BGY1085A amplifier doublers 24 -26
21-225 CGY1041 19.5-22
23-24.5 CGY1043 22-235
1003MHz o7 25 CGY1047 1003MHz ~ 23.5-255
29-31 CGY1049 26-28
32-34 CGY1032 22-24
23.5-255
26 -28
RF reverse Reverse 5-75 MHz 29.2-30.8 BGYé68
amplifier hobrids 5-120 MHz 245-255 BGY66B
P y 5200MHz  23.5-24.5 BGY67A

All available in SOT115 package

Capable of supporting high output power, the CGD1046H; is
primarily designed for use in fiber deep-optical-node applications
(N+1/2/3). This 1 GHz hybrid amplifier solution offers an extended
temperature range, high-power overstress capabilities in case of
surges, and high ESD levels. The result is a low cost of ownership,

with durability and superior ruggedness.

High output power

High power gain for power doublers
Extremely low noise

Dark Green products

GaAs HFET dies for high-end applications

Rugged construction
Superior levels of ESD protection
Integrated ringwave protection

Design optimized for digital channel loading

Temperature-compensated gain response

Optimized heat management
Excellent temperature resistance

BGD712
BGD712C
BGD714
BGD812
BGD814
CGD942C
CGD944C
CGD1042H
CGD1044H
CGD1040Hi
CGD1042Hi
CGD1044Hi
CGD1046Hi
CGD982HCi
CGD985HCi
CGD987HCi


http://www.nxp.com/pip/BGY588C.html
http://www.nxp.com/pip/BGD712.html
http://www.nxp.com/pip/BGE788C.html
http://www.nxp.com/pip/BGD712C.html
http://www.nxp.com/pip/BGY785A.html
http://www.nxp.com/pip/BGD714.html
http://www.nxp.com/pip/BGY787.html
http://www.nxp.com/pip/BGD812.html
http://www.nxp.com/pip/BGY885A.html
http://www.nxp.com/pip/BGD814.html
http://www.nxp.com/pip/BGY887.html
http://www.nxp.com/pip/CGD942C.html
http://www.nxp.com/pip/BGY888.html
http://www.nxp.com/pip/CGD944C.html
http://www.nxp.com/pip/CGY888C.html
http://www.nxp.com/pip/CGD1042H.html
http://www.nxp.com/pip/BGY1085A.html
http://www.nxp.com/pip/CGD1044H.html
http://www.nxp.com/pip/CGY1041.html
http://www.nxp.com/pip/CGD1040HI.html
http://www.nxp.com/pip/CGY1043.html
http://www.nxp.com/pip/CGD1042HI.html
http://www.nxp.com/pip/CGY1047.html
http://www.nxp.com/pip/CGD1044HI.html
http://www.nxp.com/pip/CGY1049.html
http://www.nxp.com/pip/CGD1046HI.html
http://www.nxp.com/pip/CGY1032.html
http://www.nxp.com/pip/CGD982HCI.html
http://www.nxp.com/pip/CGD985HCI.html
http://www.nxp.com/pip/CGD987HCI.html
http://www.nxp.com/pip/BGY68.html
http://www.nxp.com/pip/BGY66B.html
http://www.nxp.com/pip/BGY67A.html
http://www.nxp.com/package/SOT115J.html
http://www.nxp.com/pip/CGD1046HI.html
http://www.nxp.com/pip/CGD1046HI.html

Looking for more information on our wideband LNAs supporting multi-tuner applications in TVs, DVR/PVRs, and STBs?

See section 2.3.1 LNAs with programmable gain & bypass option for improved tuner performance.

1.3 TV and satellite

1.3.1  Network interface module (NIM) for TV reception

Application diagram

surge

VGA

RF input >

RF SW\

WB LNA

RF output >

Recommended products

| Function | Product | V.(V) | Gain (db) | Package | Type

5 10
10
5
2
10
5 5
LNA MMIC 33 10
10
33
2
33 14
14
33
2

Product highlight:

SOT363

SOT363

SOT363

SOT363

SOT363

SOT363

SOT363

BGU7031

BGU7032

BGU7033

BGU7041

BGU7042

BGU7044

BGU7045

Make a high-performance active splitter in a NIM tuner

with the BGU703x/ BGU704x

Today's TV tuners require complicated signal handling and benefit
from flexibility in design. The front-end of a TV signal receiver is
no longer just a tuned receiver, but has evolved into an RF network
interface module (NIM) with tuned demodulators, active splitters,

CONVENTIONAL
TUNER OR
SILICON TUNER

brb403

and remodulators. The active splitter requires an LNA with excellent
linearity. NXP has developed two new series of LNA/VGA MMICs
(BGU703x/BGU704x), designed especially for high linearity (P30

of 29 dBm) in low-noise applications such as an active splitter in a
NIM tuner. The BGU703x family operates at a supply voltage of 5V
and is intended for use with normal can tuners. The BGU704x family
operates at 3.3 V and works seamlessly with our Si tuner ICs, which
also operate at 3.3 V.

NXP Semiconductors RF Manual 16 edition 17

[ =
"
£
32
o8
1

o ©
>
e}



http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7031.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7032.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7033.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7041.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7042.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7044.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGU7045.html

SOT23 BF1107
» SOT143B BF1108
> VS"'AiO; RF somiasr BF1108R
Gt swite SOT343 BF1108W
BLT o .:ch MOSFET SOT343R BF1108WR
Wi SOT143B BF1118
33Vsilicon  SOT143R BF1118R
RF switch SOT343 BF1118W
SOT343R BF1118WR
2-in-1 with
band switch  SOT363 BF1215
@5V
pecaiel | e 2in-1@5V  SOT363 BF1216
amplifier
5V SOT343 BF1217

Note: given that there is now an LNA before the MOSFET, the gain of these
MOSFETs is made slightly lower and the cross-modulation somewhat higher.
That way, the MOSFET is not under AGC even under nominal RF input level.

The BF11x8 series are small-signal, RF-switching MOSFETs that can
be used to switch RF signals up to 1 GHz. Using the BF11x8 series

as an RF switch saves a considerable amount of energy. When a
recording device (DVD-R, HDD-R, VCR, DVR) is powered off, viewers
can still watch TV, although the antenna is looped via the recording
device. Without the BF11x8, the antenna signal is lost. When power

to the recording device is on, the BF11x8 is open, so the RF signal
travels via the recording device to the TV tuner. When power to the
recording device is off, the BF11x8 closes. This ensures that the RF
signal is looped through directly to the TV tuner and guarantees TV
reception. This saves energy because the recording device can be
powered off.


http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/BF1107.html
http://www.nxp.com/package/SOT143B.html
http://www.nxp.com/pip/BF1108.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1108R.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/package/SOT143B.html
http://www.nxp.com/pip/BF1118.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1118R.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BF1118W.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BF1118WR.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1215.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1216.html
http://www.nxp.com/package/SOT343R.html

MOSFET
RF input +———> 5 IREIGE <—@
== IC

A

I
From antenna, !
cable, active splitter, | | — T L L l”: L
etc. . Vi Vage A A A
JI» - >
!. - > bra500
VHE low SOD323 BB152 SOD523 BA277
SOD523 BB182 Bandswitching Bandswitch diode SOD523 BA8?1
SOD323 BB153 SOD523 BAS591
SOD523 BB178
ez VHF high SOD523 BB187
Input filter diode SOD882D BB178LX VHF low SOD323 BB152
SOD882D BB187LX SOD523 BB182
SOD323 BB149A SOD323 BB153
UHF SOD882D BB179LX SOD882D BB178LX
SOD523 BB179 Varicap VHF high SOD523 BB178
SOD523 BB189 Bandpass filter diode SOD882D BB187LX
SOD523 BB187
SOD323 BB149A
SOT143 BF1201 UHF SOD882D BB179LX
SOT143 BF1202 SOD523 BB179
5V SOT143 BF1105 SOD523 BB189
SOT143 BF1211
SOT143 BF1212
SOT363 BF1102R VHE low SOD323 BB152
RE SOT363 BF1203 SOD523 BB182
s MOSFET SOT363 BF1204 SOD323 BB153
pre-amplifier SOT363 BF1206 SOD882D  BBI78LX
2:in1 @5V SOT363 BF1207 T — VHF high SOD523 BB178
SOT666 BF1208 Oscillator diode SOD882D BB187LX
SOT666 BF1208D SOD523 BB187
SOT363 BF1210 SOD323 BB149A
SOT363 BF1214 UHE SOD882D BB179LX
SOT363 BF1218 SOD523 BB179
SOD523 BB189
2-in-1 with
band switch  SOT363 BF1215
@5V
RF MOSFET
pre-amplifier 2-in-1@5V  SOT363 BF1216
5V SOT343 BF1217
Internally biased
Noise figure of 2.8 dB
High linearity with an IP3 of 29 dBm
75 Q input and output impedance
The BGU7045 MMIC is a 3.3 V wideband amplifier with bypass mode. Power-down during bypass mode
It is designed specifically for high-linearity, low-noise applications Bypass mode current consumption < 5 mA ]
over a frequency range of 40 MHz to 1 GHz. It is especially suited ESD protection > 2 kV HBM and >1.5 kV CDM on all pins

to set-top box applications. The LNA is housed in a 6-pin SOT363
plastic SMD package.


http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB152.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BA277.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB182.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BA891.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB153.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BA591.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB178.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB187.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB152.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB178LX.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB182.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB187LX.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB153.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB149A.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB179LX.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB178LX.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB179.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB178.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB189.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB187LX.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB187.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB149A.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1201.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB179LX.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1202.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB179.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1105.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB189.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1211.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BF1212.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB152.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1102R.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB182.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1203.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB153.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1204.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB178LX.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1206.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB178.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BF1207.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BB187LX.html
http://www.nxp.com/package/SOT666.html
http://www.nxp.com/pip/BF1208.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB187.html
http://www.nxp.com/package/SOT666.html
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1.3.3 Satellite outdoor unit, twin low-noise block (LNB) with discrete components

Looking for fully integrated mixer/oscillator/downconverter for universal single LNB?

See section 2.3.2 Complete satellite portfolio for all LNB architectures

Application diagram

horizontal

qst ond 3rd
antenna  gia06  stage  stage
LNA LNA LNA mixer
IF amplifier
low oscillator —D— IF out 1
IF
@x2) amplifier
" IF
BIAS IC mier T 2mPlfer | swireh
H high
vertical IF amplifier
antenna high oscillator —| >—— IF out 2
IF
: E D V high amplifier
Jst ond g mixer IF amplifier brb022
stage stage stage
LNA LNA LNA
Recommended products
[Function | Product | Package | Type |
2nd & 3rd . SiGe:C BFU710F
stage LNA A s Eier transistor SOT343F BFU730F
| Function | Product [ Package [Type |
RF bipolar Wideband ~ SOT343 BFG424W
transistor transistor SOT343F BFG424F
Oscillator SiGe:C BFU660F
RF transistor tralnsies'tor SOT343F BFU710F
BFU730F
| Function | Product [ Package |Type |
Various BAP&64N SOT363 BGA2800
Various BAP51A SOT363 BGA2801
IF switch RF diode PIN diode Various BAP13217 SOT363 BGA2815
Various BAP50/A SOT363 BGA2816
Various BAP63A SOT363 BGA2818
. SOT363 BGA2850
| Function | Product [ Package | Type | 0“"9‘;; MMIC IF gainblock  ¢5r343 BGA2865
SOT363 BGA2800 Stagl‘?f, SOT363 BGA2866
SOT363 BGA2801 ampiitier SOT363 BGA2867
SOT363 BGA2802 SOT363 BGA2870
SOT363 BGA2803 SOT363 BGA2874
SOT363 BGA2815 SOT363 BGM1014
1¢t stage MMIC IF gain block  SOT363 BGA2816 RF bipolar Wideband
IF SOT363 BGA2817 transistor transistor SO AL
lifi
amprtier gggzg Egﬁgg;ﬁ 2rd stage LNA  RF transistor SiGe:C  SOT343F giﬂggi
SOT363 BGA2851
SOT363 BGA2866 | Function [ Product | Package [Type |
RF bipolar Wideband SOT343 BFG424W . ) SiGe:C BFU710F
transistor transistor SOT343F BFG424F WiIECT R Emssier transistor SOTEREIF BFU730F
A Also available in ultra-small leadless package SOD882D
Product highlight: Features

BGA28xx-family of IF gain blocks

The BGA28xx IF gain blocks are silicon Monolitic Microwave
Integrated Circuit (MMIC) wideband amplifiers with internal
matching circuitry in a 6-pin SOT363 plastic SMD package.

20 | NXP Semiconductors RF Manual 16" edition

» No output inductor necessary when used at the output stage
b Internally matched to 50 Q

» Reverse isolation > 30 dB up to 2 GHz

» Good linearity with low second- and third-order products

» Unconditionally stable (K > 1)
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2nd & 3rd g SiGe:C BFU710F
stage LNA HEgEmsisier transistor SOTRREIE BFU730F
Mixer/
oscillator/ RFIC SOT763 TFF1014HN
downconverter

Ultra-low current consumption (I
Low phase noise (1.5° RMS typ)
Integration bandwidth from 10 kHz to 13 MHz
Small PCB footprint

- DHVQFN16 package (2.5 x 3.5 x 0.85 mm)

- Only 7 external components

- No inductors necessary

. =52mA)

C

These Universal DVB-S compliant Ku-band downconverters consume
about 50% less current (52 mA) than other integrated solutions.

They are fully integrated (PLL synthesizer/mixer/IF gain block) and RF
tested — which results in significantly decreased manufacturing time.
Stability of the local oscillator is guaranteed, which improves overall
system reliability over temperature and time, and eliminates the need
for manual alignment in production.
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General BGA6289
Input purpose BGA6489
amplifier MMIC edi | SO BGAG589
terrestrial power BGA7024
amplifier 507908 BGA7124
SOT363 BGA2771
MIC Rl SOT363 BGA2866
p”rpl,?fe SOT363 BGA2867
amplitier
SOT363 BGA2818
Input SOT343 BFG325
amplifier Wideband  SOT343 BFG425W
LNB RF biool transistor SOT143 BFG520
[potar SOT143 BFG540
transistor General
- BFU660F purpose
tralnsieétor SOT343F BFU725F/N1 i
BFU730F MM power
c amplifier
General
BAP50/ Output purpose
BAPS1A amplifier amplifier
. . . BAP63A
Switch RF diode PIN diode Various BAPGAA Wideband
matrix BAP70A RF bipolar transistor
BAP1321A transistor
. SiGe:C BFU725F/N1 SiGe:C
RF transistor transistor SOTeT BFU730F transistor

A Also available in ultra-small leadless package SOD882D

In addition to delivering outstanding RF performance, this component
simplifies design-in because of its extremely low forward resistance,
diode capacitance, and series inductance. Significant board space

is saved by supplying a range of highly compact package options,
including SOD523, SOD323 and leadless SOD882D.

SOT89

SOT908
SOT363

SOT363
SOT223
SOT223
SOT223
SOT143

SOT343F

High isolation, low distortion, low insertion loss

Low forward resistance (Rd) and diode capacitance (Cd)
Ultra-small package options

BGA6289
BGA6489
BGA6589
BGA7024
BGA7124

BGM1011

BGA2869

BFG135
BFG 591
BFG198
BFG540
BFU725F/N1
BFU730F
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SOT343F

SOT343R
SOT143R
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LNA1

BGA2714
BGA2748
BGA2771

BGA2800
BGA2801

BGA2815
BGA2816
BGM1012

BFU725F/N1
BFU710F
BFU725F/N1
BFU730F
BFG425W
BFG424W
BFG325/XR

The TFF1003HN is a Ku-band frequency generator intended for

low phase noise local-oscillator (LO) circuits for Ku-band VSAT

transmitters and transceivers. The specified phase noise complies

with IESS-308 from Intelsat.

Phase noise compliant with [ESS-308 (Intelsat)

LO generator with VCO range: 12.8 to 13.05 GHz
Input signal 50 to 816 MHz

Divider settings: 16, 32, 64, 128, or 256

Output level =5 dBm); stability +2 dB

Third- or fourth-order

Internally stabilized voltage references for loop filter

EMT «> ANTENNA

brb405
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IF MMIC IF gain block SOT363
LNA2 RF transistor SiGe:C transistor SOT343F
MMIC SiGe:C MMIC SOT891
PLL RFIC SiGe:CIC SOT616
lanaimor  SOTAR
Oscillator RF transistor

SiGe:C transistor SOT343F

Synth RF diode Varicap diode SOD523

Buffer RF transistor SiGe:C transistor ~ SOT343F

A 17 different types with LO ranges: 7-15 GHz, see 3.4.4

The TFF1007HN is a Ku-band frequency generator intended for
low phase noise local-oscillator (LO) circuits for Ku-band VSAT
transmitters and transceivers. The specified phase noise complies
with IESS-308 from Intelsat.

BGA2800
BGA2801
BGA2815
BGA2816
BGA2850
BGA2865
BGA2866
BGM1014
BGM1013
BGM1012
BGA2714

BFU610F
BFU630F
BFU660F
BFU690F
BFU710F
BFU725F/N1
BFU730F
BFU760F
BFU790F
BGU7003

TFF1003HN
TFF1007HN
TEF1TxxxHNA

BFG424W
BFG425W
BFU610F
BFU630F
BFU660F
BFU690F
BFU710F
BFU725F/N1
BFU730F
BFU760F
BFU790F

BB202

BFUG10F
BFU630F
BFU6LOF >
BFU690F y_
BFU710F
BFU725F/N1
BFU730F
BFU760F
BFU790F

Divider settings: 64

Input signal 230.46 to 234.38 MHz

Internally stabalized voltage references for loop filter and output
power level

LO generator with VCO range: 14.75 to 15 GHz

Output level -4 dBm minimum

Phase noise compliant with [ESS-308 (Intelsat)

Third- or fourth-order PLL
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SPDT switch RF diode PIN diode Various BAP1321/
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BGU7003W
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A Also available in ultra-small leadless package SOD882D

The BGU8O0O7 is a low-noise amplifier (LNA) for GNSS receiver
applications in a plastic leadless 6-pin extremely-small SOT886
package. It requires only one external matching inductor and one
external decoupling capacitor.

Covers full GNSS L1 band, from 1559 to 1610 MHz
Noise figure (NF) = 0.75 dB

Gain = 19.5dB

High 1 dB compression point of -12 dBm

High out-of-band IP3, of 4 dBm

Supply voltage 1.5 to 2.85 V

Power-down mode current consumption < 1 pA
Optimized performance at low supply current of 4.8 mA
Integrated temperature stabilized bias for easy design
Requires only one input matching inductor and one supply
decoupling capacitor
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BGU6101
LNA SiGe-C SOT1209 BGU6102
MMIC TG BGU6104
SOT891 BGU7003
SOT886 BGU7003W
A Also available in ultra-small leadless package SOD882D
Applicable between 40 MHz and 4 GHz
High ohmic FM LNA: 13 dB gain and 1.0 dB NF at 100 MHz
The BGU6102 is an unmatched MMIC featuring an integrated bias- 50 O FM LNA: 15 dB gain and 1.3 dB NF at 100 MHz
enable function and a wide supply voltage. It is part of a family of Integrated temperature-stabilized bias for easy design
three products (BGU6101, BGU6102, BGU6104), and is optimized for Bias current configurable with externgl resistor
2 mA operation. Power-down mode current consumption < é pA

ESD protection > 1 kV Human Body Model (HBM) on all pins
Supply voltage from 1.5 to 5V
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http://www.nxp.com/package/SOT1209.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/pip/BGU6104.html
http://www.nxp.com/package/SOT891.html
http://www.nxp.com/pip/BGU7003.html
http://www.nxp.com/package/SOT886.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/pip/BGU6101.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/pip/BGU6104.html
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SiGe:C MMIC

The BGU7003W MMIC is a wideband amplifier in SiGe:C technology

CHIPSET
001aan959
SOT891 BGU7003
SOT886 BGU7003W
BGU6101
SOT1209 BGU6102
BGU6104

for high-speed, low-noise applications. It is housed in a plastic
leadless 6-pin extremely thin small outline SOT886 package.

Low-noise, high-gain microwave MMIC

Bias current configurable with external resistor

Noise figure NF = 1.2 dB at 600 MHz

Insertion power gain = 19.5 dB at 600 MHz
Power-down mode current consumption < 1 pA
Optimized performance at low supply current of 5 mA
ESD protection > 1 kV HBM on all pins


http://www.nxp.com/package/SOT891.html
http://www.nxp.com/pip/BGU7003.html
http://www.nxp.com/package/SOT886.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/pip/BGU6101.html
http://www.nxp.com/package/SOT1209.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/pip/BGU6104.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/package/SOT886.html
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LNA MMIC SiGe:C MMIC SOT886 BGU7003W

The BGU7003 MMIC is a wideband amplifier in SiGe:C technology for
high-speed, low-noise applications. It is housed in a plastic leadless
6-pin extremely thin small outline SOT886 package.

Applicable between 40 MHz and 6 GHz

LTE LNA: 1 dB NF, 18.5 dB gain and -5 dBm [IP3 at 750 MHz
Integrated temperature-stabilized bias for easy design

Bias current configurable with external resistor

Power-down mode current consumption < 1 pA

ESD protection > 1 kV Human Body Model (HBM) on all pins


http://www.nxp.com/package/SOT891.html
http://www.nxp.com/pip/BGU7003.html
http://www.nxp.com/package/SOT886.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/pip/BGU7003.html
http://www.nxp.com/pip/BGU7003.html
http://www.nxp.com/package/SOT886.html
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medium
power
|~ | sPOT amplifier APPLICATION
— | switch CHIPSET
A [
N {>—> Rx
bandpass  LNA SPDT
filter
A4
bra502
e _ SOTE9 BGA7024
Medium power BGA7027
power MMIC lifi BGA7124
lifier amPIET 557908
amp BGA7127
A SiGe:C BFU730F
LNA AP e transistor SOT343F BFU760F
MMIC SiGe:C MMIC  SOT883C BFU730LX

The BGU760F is part of the family of é* (Si) and 7* (SiGe:C)
generation RF transistors and can be used to perform nearly any RF
function. These next-generation wideband transistors offer the best
RF noise figure versus gain performance, drawing the lowest current.
This performance allows for better signal reception at low power and
enables RF receivers to operate more robustly in noisy environments.

System optimized gain of 12.5 dB @ 2.4 GHz and 11 dB @ 5.5 GHz
Low noise figure (NF) of 1.1 dB @ 2.4 GHz and 5.5 GHz

High input 1 dB gain compression (P, ) of -8 dBm @ 2.4 GHz and
-5dBm @ 5.5 GHz

High input third order intercept point IP3 of +3 dBm @ 2.4 GHz and
+8 dBm @ 5.5 GHz

Only 8 external components required

1dB)


http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BFU730LX.html
http://www.nxp.com/pip/BFU760F.html
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|~~~ |sPDT VCO | FREQUENCY
switch CHIP SET

filter PA driver VCO
bra850
Bandswitch ~ SOD523 BA277 . ; SOT343 BFG410W
SPDT switch RF diode diode SOl BAS9 Mixer T::a}rfls;ijsifrr \i\:;ﬁl’]esi?czf SOIERY EHER A
PIN diod Various BAP51A SOT343 BFG480W
foce Various BAP1321A MMIC Linear mixer  SOT363 BGA2022
Wideband SOT23 PBR951 SOT23 PBR951
tr;ne;i:t‘gr SOT323 PRF957 - RF bipolar Wideband ~ SOT323 PRF957
SOT323 PRF947 urer transistor transistor SOT323 PRF947
BFU610F SOT416 PRF949
BFU630F
RF bipolar BFU660F
transistor SiGe:C BFU690F G | BGA6289
LNA e SOT343F BFU710F . eneral- e
BFU725F/N1 °"|“,f,’ MMIC PZ'F’bose ", SOT89 BGAG6589
BFU730F ampiier w el_?n BGA7024
BFU760F ampiten BGA7027
BFU790F
Low-noise BGU6101
W- } . .
MMIC itclelbama el SOT1209 BGU6102 VCO Vérlcap VCQ varicap  SOD523 BB198
BGU6104 diodes diodes SOD323 BB156
RF bipolar Wideband SOT323 PRF957
Driver transistor transistor SOT23 PBR951
MMIC Gen-purp SOT363 BGA2771
wideband amp SOT363 BGA2866

A Also available in ultra-small leadless package SOD882D

Low-noise, high-linearity microwave transistor
110 GHz f_ silicon germanium technology
High maximum output power at 1 dB compression of 20 dBm

Silicon NPN germanium microwave transistor for high-speed, low- at 1.8 GHz

noise applications in a plastic, 4-pin dual-emitter SOT343F package.


http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG410W.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BA277.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG425W.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BA591.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG480W.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2022.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/PBR951.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/PBR951.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF957.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF957.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF947.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF947.html
http://www.nxp.com/package/SOT416.html
http://www.nxp.com/pip/PRF949.html
http://www.nxp.com/pip/BFU610F.html
http://www.nxp.com/pip/BFU630F.html
http://www.nxp.com/pip/BFU660F.html
http://www.nxp.com/pip/BFU690F.html
http://www.nxp.com/pip/BGA6289.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU710F.html
http://www.nxp.com/pip/BGA6489.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA6589.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/pip/BGU6101.html
http://www.nxp.com/package/SOT1209.html
http://www.nxp.com/pip/BGU6102.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB198.html
http://www.nxp.com/pip/BGU6104.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB156.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF957.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/PBR951.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2771.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2866.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/package/SOT343F.html
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1+ stage MMIC Fonrielbe aeltniel || araer BFU730F
LNA amplifier
SOT343F BFU690F
2 stage MMIC General-purpose BGA2869
LNA wideband amplifier  SOT363 BGA2851
BGA2803
et BFU&9OF
LsNaAge RF transistor SiGe:C transistor SOT343F BFU725F/N1
BFU790F
At 2.3 GHz
High maximum power gain (Gp) of 17.6 dB
The BGU730F is part of the family of 6" (Si) and 7% (SiGe:C) NS N D CHOTEL

Input 1dB gain compression (P, ) of -15 dBm

generation RF transistors and can be used to perform nearly any RF Input third order intercept point IP3, of +4.7 dBm

function. These next-generation wideband transistors offer the best

RF noise figure versus gain performance, drawing the lowest current.
This performance allows for better signal reception at low power and
enables RF receivers to operate more robustly in noisy environments.
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http://www.nxp.com/pip/BFU730F.html
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CHIP SET
bra851
. . SOT23 PBR951 . .
TF bly_ailar \iVldebatnd SOT323 PRE957 Mixer TF blpotlar \iVldebatnd
ransistor ransistor SOT323 PRFO47 ransistor ransistor
LNA Low-noise BGU6101
o SOT1209 BGU6102
MMIC wideband ampl. BGUSI04
SiGe:C MMIC  SOT886 BGU7003W Buffer RF bipolar Wideband
ute transistor transistor
RF bipolar Wideband SOT323 PRF957
Driver transistor transistor SOT23 PBR951
MMIC Gen-purp SOT363 BGA2771 RF bipolar Wideband
widebandamp SOT363 BGA2866 Power transistor transistor
w
. General-purpose
B MMIC wideband
SOD323 BB148 amplifier
VCO Varicap VCO varicap  SOD323 BB149A
diodes diodes SOD523 BB198
SOD323 BB156

A AEC-Q101 qualified (some limitations apply)

Varicap diodes are principally used as voltage varicap capacitors,
with their diode function a secondary option. These devices are ideal
for voltage controlled oscillators (VCOs) in ISM band applications.

Excellent linearity
Excellent matching

Very low series resistance

High capacitance ratio

SOT343
SOT343
SOT343

SOT23

SOT323
SOT323
SOT416

SOT323
SOT23

SOT363
SOT363
SOT908

BFG410W
BFG425W
BFG480W

PBR%51
PRF957
PRF947
PRF949

PRF957
PBR951
BGA2771
BGA2866
BGA7124
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SOT323 BFR93AW
SOT323 BFR4AWA
RF bipolar Wideband SOT323 PRF957
transistor transistor SOT23 PBR951
Driver Amplifier SOT363 BGA2031/1
MMIC Gen-purp SOT363 BGA2771
wideband amp SOT363 BGA2866
. . ) . SOD523 BB198
VCO Varicap diodes VCO varicap diodes SOD323 BB156
A AEC-Q101 qualified (some limitations apply)
Applicable between 40 MHz and 6 GHz
13 dB gain and 0.8 dB NF at 450 MHz
The BGU6101 is an unmatched MMIC featuring an integrated bias- F%O F'\t/l lc_j’\iA: 15 dEi ga'ntald|.1'4ddb3 N'; at 100 '\d/lHZ
enable function and a wide supply voltage. It is part of a family of Er; egrate tempfgra urbel—s a_ﬂl}lzet |as| orietasy esign
three products (BGU6101, BGU6102, BGU6104), and is optimized for P'as Cuge” con égura N ‘;V' ex e"‘t‘?‘ rezﬁ °rA
2 mA operation. ower-down mode current consumption v

ESD protection > 1 kV Human Body Model (HBM) on all pins
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http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF957.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/PBR951.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2031.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2771.html
http://www.nxp.com/package/SOT363.html
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filter st bandpass 2 variable IF limiter FM de-
& AGC mixer filter mixer  BW filter amplifier modulator
2 001E9E e
~ | AGC&
| hum filter . )
oscillator oscillator

AM LNA
X \>_</ = \>_</ = | — AM audio

RF input st IF 2nd IF IF AM de-
filter mixer bandpass mixer bandpass amplifier modulator

filter filter brab01
AM LNA RF transistor JFET SOT23 BF862 AGC & —— T P —— —
hum filter
Varicap SOT23 BB201A
FM input : diode SOT23 BB207 . . Varicap SOD323 BB156
filter & AGC [ diode oINdiode | SOD523 BAP70-02 T I diode  SOD523 BB208-02
SOD323 BAP70-03
A OIRT
Note 1: Note 2:

The following recommended discrete products are applicable for
NICEPACS, CCC and DDICE: NICE:TEA6840H,TEA6845H,TEA684
6H, NICEPACS:TEA6848H,TEA6849H; CCC:TEF6901H,TEF6903H;
DDICE:TEA6721HL. All recommended discrete products are
applicable, excluding AM LNA in: DICE2:TEF6730HWCE.

Our tuning portfolio contains advanced products for car radio
reception applications and in-vehicle media platforms. The NXP
devices for this application ensure excellent reception quality and

ease of design-in. Performance is demonstrated in reference designs.

The high-performance junction FET BG862 is specially designed for
AM radio amplifiers.

Phones and portable radios (IC:;TEA5767/68) use varicap BB202 as the
FM oscillator.

High transition frequency and optimized input capacitance for
excellent sensitivity

High transfer admittance resulting in high gain

Encapsulated in the versatile and easy-to-use SOT23 package


http://www.nxp.com/pip/TEF6862HL.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/BF862.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BAP70AM.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/BB201.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/BB207.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB156.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BAP70-02.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB208-02.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BAP70-03.html
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l typ. 5 KW DVB-T
TV excite ‘[> ?Q);Q» output power
DVB-T filter
~[> power
monitor
-ampliﬁe-rs
10 500 20 50
Driver
1 1400 35 32
1 1000 100 40
1 1000 140 50
10 1400 200 32
HPA
10 128 1200 50
Final
470 860 500 42
470 860 300 50
470 860 600 50
470 860 600 50
Driver 1 2500 12
10 128 600 _
10 128 1400 )
10 500 200 B
10 500 600 R
HPA Final 10 500 1400 _
ne 1300 1300 250 |
2400 2500 180 /O
2400 2500 140 Ve
2400 2500 200 /O
2400 2500 250 /O

DDA

Driver stages

70
63
60
49
70

47
46
46
46

50
50
28
28
28
28

* Check status in section 3.1, as this type is not yet released for mass production

Designed for broadband operation, this 1400 W extremely rugged
LDMOS power transistor supports broadcast and industrial
applications in the HF to 500 MHz band. This product is an enhanced
version of the BLF578. It uses NXP's XR process to provide maximum
ruggedness capability in the most severe applications without
compromising RF performance.

typ. 0.5 kW
DVB-T
.

8xfinal

brb339

27.5 CWwW SOT467C BLF571
19 CwW SOT467C BLF642
21 CwW SOT467 BLF871(S)
21 Cw SOT467 BLF881(S)
18 pulsed SOT1121 BLF647P(S)*
28.5 pulsed SOT539A BLF178P
21 CwW SOT539A BLF879P
21 CwW SOT1121 BLF884P(S)
21 CW SOT539 BLF888A(S)
21 CW SOT539 BLF888B(S)
60 19 CwW SOT975 BLF25M612(G)*
75 28 pulsed SOT539 BLF174XR(S)*
72 29 pulsed SOT539 BLF178XR(S)
70 24 pulsed SOT1121 BLF572XR(S)*
70 26 pulsed SOT539 BLF574XR(S)*
69 23 pulsed SOT539 BLF578XR(S)
56 17 Cw SOT1121 BLF6G13L(S)-250P
55 12 Cw SOT539 BLF2425M6L(S)180P*
52 17.5 CW SOT502 BLF2425M7L(S)140*
52 15 CW SOT502 BLF2425M7L(S)200*
55 15 Cw SOT539 BLF2425M7L(S)250P*

Qutput power = 1400 W
Power gain = 23 dB

High Efficiency = 69 %
Integrated ESD protection
Excellent ruggedness
Excellent thermal stability
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http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF178XRS.html
http://www.nxp.com/package/SOT1121A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF574XRS.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF578XRS.html
http://www.nxp.com/package/SOT1121A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M6LS180P.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF2425M7LS140.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M7LS250P.html
http://www.nxp.com/pip/BLF578XR.html
http://www.nxp.com/pip/BLF578.html

1.6.2 E-metering, RF generic front-end with a single antenna / ZigBee

Application diagram

Looking for a wireless microcontroller platform with chipsets, modules and supporting software?

See section 2.5.6 Setting the benchmark for ultra low-power and high-performance wireless

connectivity solutions.

antenna filter LNA filter mixer
’X,AI/ ~ X
buffer
LOW
o~ |sPOT vCO | FREQUENCY
— | switch CHIP SET
filter PA driver VCO
T—<<-O—
bra850

Recommended products

| Function | Product________| Package [ Type ____|

Bandswitch SOD523 BA277
SPDT Switch  RF diode diode .
PIN diode Various BAP51
Various BAP1321/

| Function [ Product | Package |Type |

BFU610F
BFU630F
BFU660F
X BFU690F
LNA REtransistor  qiGe.C transistor  SOT343F  BFU710F
BFU725F/N1
BFU730F
BFU760F
BFU790F
MMIC SiGe:C MMIC  SOT886 BGU7003W
| Function [ Product [ Package |Type |
RFbipolar  Wideband " gqr343  grgazsw
. transistor transistor
Driver
MMIC Gen-purp SOT363 BGA2771
wideband amp  SOT363 BGA2866

A Also available in ultra-small leadless package SOD882D

Product highlight:
BGA7127 MMIC medium power amplifier

The BGA7127 MMIC is a one-stage driver amplifier offered in a
low-cost, ultra-small SOT908 leadless package. It delivers 27 dBm
output power at 1 dB gain compression and superior performance
for various narrowband-tuned application circuits at frequencies up
to 2700 MHz.
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[ Function | Product____| Package __|Type |

SOT343 BFG410W
RF bipolar Wi n
Mixer tralr:'n)s?si:r tradnes?sato‘lfJ =CIEL BEC 2ol
SOT343 BFG480W
MMIC Linear mixer  SOT363 BGA2022
| Function | Product [ Package  [Type |
SOT23 PBR951
Buffer RF bipolar Wideband SOT323 PRF957
transistor transistor SOT323 PRF947
SOT416 PRF949
| Function | Product [ Package  [Type |
RF blpolar Wldeband SOT343 BEG21W
transistor transistor
Medium power General- Baco20y
amplifier purpose SOT8Y BGAGAEY
MMIC wideband BGA6589
o SOT908 BGA7124
amplifier
SOT908 BGA7127

[ Function | Product | Package | Type |
VCOo Varicap VCO varicap  SOD523 BB198
diodes diodes SOD323 BB156

Features

» Operating range: 400 to 2700 MHz

> 16 dB small signal gain at 2 GHz

» 27 dBm output power at 1 dB gain compression
» Integrated active biasing

» 3.3/ 5 Vsingle-supply operation

» Simple quiescent current adjustment

> 1 pA shutdown mode


http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG410W.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BA277.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG425W.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BA591.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG480W.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2022.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/PBR951.html
http://www.nxp.com/pip/BFU610F.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF957.html
http://www.nxp.com/pip/BFU630F.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/PRF947.html
http://www.nxp.com/pip/BFU660F.html
http://www.nxp.com/package/SOT416.html
http://www.nxp.com/pip/PRF949.html
http://www.nxp.com/pip/BFU690F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU710F.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG21W.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BGA6289.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA6489.html
http://www.nxp.com/package/SOT886.html
http://www.nxp.com/pip/BGU7003W.html
http://www.nxp.com/pip/BGA6589.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG425W.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2771.html
http://www.nxp.com/package/SOD523.html
http://www.nxp.com/pip/BB198.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BGA2866.html
http://www.nxp.com/package/SOD323.html
http://www.nxp.com/pip/BB156.html
http://www.nxp.com/package/SOD882D.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/package/SOT908-2.html

1.6.3 RF microwave furnace application

Application diagram

antenna
oscillator MPA HPA
CONTROLLER isolator
brb418

Recommended products

| Function [ Product  |Package  |Type |
BFG410W
SOT343R BFG424W
BFG425W
BFG424F
BFU610F
BFU630F
Oscillator RF transistor BFU660F
BFU690F
SOT343F BEU710F
BFU725F/N1
BFU730F
BFU760F
BFU790F

| Function [ Product ______________[Package ___[Type |

BGA6289

SOT89 BGA6489

MPA BGA6589
(medium MMIC SOT908 BGA7124
power SOT89 BGA7024
amplifier) SOT908 BGA7127
SOT89 BGA7027

SOT908 BGA7130

* Check status in section 3.1, as this type is not yet released for mass production

Fnction Jproduc i b, M a8 R e T

Driver SOT975
2400 2500 180 SOT539
HPA Final 2400 2500 140 52 17.5 CW SOT502
@ 2400 2500 200 52 15 CW SOT502
2400 2500 250 55 15 Cw SOT539
Product highlight: Features
New family for ISM 2.45 GHz - Dellent uggeehess

BLF25Mé612(G)
BLF2425M6L(S
BLF2425M7L(S
BLF2425M7L(S
BLF2425M7L(S

180P
140*
200
250P*

» Consistent device performance

NXP's 6" and 7t generation LDMOS technology, along with advanced
packaging concepts, enables power amplifiers that deliver best-in-class
performance at 2.45 GHz. The unsurpassed ruggedness and low thermal
resistance, along with the intrinsic efficiency of the LDMOS process,
make these transistors ideally suited for furnace applications.

) Ease of design

» Low thermal resistance for unrivalled reliability

NXP Semiconductors RF Manual 16 edition
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http://www.nxp.com/pip/BFG410W.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG424W.html
http://www.nxp.com/pip/BFG425W.html
http://www.nxp.com/pip/BFG424F.html
http://www.nxp.com/pip/BFU610F.html
http://www.nxp.com/pip/BFU630F.html
http://www.nxp.com/pip/BFU660F.html
http://www.nxp.com/pip/BFU690F.html
http://www.nxp.com/package/SOT343F.html
http://www.nxp.com/pip/BFU710F.html
http://www.nxp.com/pip/BFU725F.html
http://www.nxp.com/pip/BFU730F.html
http://www.nxp.com/pip/BFU760F.html
http://www.nxp.com/pip/BFU790F.html
http://www.nxp.com/pip/BGA6289.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA6489.html
http://www.nxp.com/pip/BGA6589.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7130.html
http://www.nxp.com/package/SOT975C.html
http://www.nxp.com/pip/BLF25M612G.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M6LS180P.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF2425M7LS140.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M7LS250P.html

1.6.4 RF plasma lighting

Looking for more information on RF plasma lighting?

See section 2.5.2 RF-driven plasma lighting: The next revolution in light

sources are powered by solid-state RF technology

Application diagram

oscillator ~ MPA

CONTROLLER

Recommended products

RF (plasma) bulb

A4

o
S

!

brb436

T e [ S

SOT143
SOT143
SOT23

SOT323
SOT323
SOT323
SOT343
SOT343
SOT363
SOT416

Oscillator RF transistor

T L S

SOT89
ey SOT908
medium
: power MMIC SOT89
amplifier) SOT908
SOT89
SOT908

BFG520
BFG325/XR
BFR520
BFR92AW
BFRI3AW
BFS520
BFG520W
BFG325W/XR
BFM520
BFR520T

BGA6289
BGA6489
BGA6589
BGA7124
BGA7024
BGA7127
BGA7027
BGA7130

Driver 200
10 500

1 1000

10 500

10 500

10 500

10 500

HPA 10 500
Final 688 1000
700 1000

700 1000

2400 2500

2400 2500

2400 2500

2400 2500

20
100
300
600
600
1200
1400
200
135
160
180
140
200
250

SOT975
SOT467C
SOT467
SOT502
SOT53%9A
SOT539
SOT53%9A
SOT539
SOT502
SOT502
SOT502
SOT539
SOT502
SOT502
SOT539

* Check status in section 3.1, as this type is not yet released for mass production

Product highlight:
LDMOS enables RF lighting

NXP's 50 V high-voltage LDMOS process enables highest power at
the extreme ruggedness levels necessary for this kind of application.

BLF578: 1200 W CW operation - highest power LDMOS
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BLF25M612(G

BLF571

BLF871(S)

BLF573(S)

BLF574
BLF574XR(S)*
BLF578

BLF578XR(S)
BLF6G10(LS)-200RN
BLF6G10(LS)-135RN
BLF6G10(LS)-160RN
BLF2425M6L(S)180P*
BLF2425M7L(S)140
BLF2425M7L(S)200*
BLF2425M7L(S)250P

Features

» Highest power device

» Unprecedented ruggedness

) Low thermal resistance for reliable operation
» Consistent device performance

» Broadband device for flexible use


http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BFG520.html
http://www.nxp.com/package/SOT143R.html
http://www.nxp.com/pip/BFG325.html
http://www.nxp.com/package/SOT23.html
http://www.nxp.com/pip/BFR520.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/BFR92AW.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/BFR93AW.html
http://www.nxp.com/package/SOT323.html
http://www.nxp.com/pip/BFS520.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG520W.html
http://www.nxp.com/package/SOT343R.html
http://www.nxp.com/pip/BFG325W.html
http://www.nxp.com/package/SOT363.html
http://www.nxp.com/pip/BFM520.html
http://www.nxp.com/package/SOT416.html
http://www.nxp.com/pip/BFR520T.html
http://www.nxp.com/pip/BGA6289.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA6489.html
http://www.nxp.com/pip/BGA6589.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7124.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7024.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7127.html
http://www.nxp.com/package/SOT89.html
http://www.nxp.com/pip/BGA7027.html
http://www.nxp.com/package/SOT908-2.html
http://www.nxp.com/pip/BGA7130.html
http://www.nxp.com/package/SOT975C.html
http://www.nxp.com/pip/BLF25M612G.html
http://www.nxp.com/package/SOT467C.html
http://www.nxp.com/pip/BLF571.html
http://www.nxp.com/package/SOT467A.html
http://www.nxp.com/pip/BLF871S.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF573S.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF574.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF574XRS.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF578.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF578XRS.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M6LS180P.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF2425M7LS140.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M7LS250P.html
http://www.nxp.com/pip/BLF578.html

1.6.5 Medical imaging

Looking for more information on medical applications?

See section 2.5.1 Medical applications driven by RF power: From imaging
to cancer treatment, a flexible and versatile technology in the doctor’s toolbox

Application diagram

c
58
38
o ©
>
Magnet -
Gradient coils XA(:AF;tﬁ:lﬁ;’:(T <
RF coils
Y GRADIENT |
AMPLIFIER WAVEFORM
7y GENERATOR
Z GRADIENT |
AMPLIFIER
RF amplifier
I
|
*
L RF | apc > compUTER
ELECTRONICS
v
IMAGE
DISPLAY

brb434

Recommended products

O e e T S S

Driver 2500 SOT975 BLF25Mé612(G
’IO 500 20 SOT467C BLF571
1 1000 100 SOT467 BLF871(S)
10 500 300 SOT502 BLF573(S)
10 500 600 SOT539A BLF574
10 500 600 SOT539 BLF574XR(S)*
10 500 1200 SOT539A BLF578
HPA 10 500 1400 SOT539 BLF578XR(S)
Final 688 1000 200 SOT502 BLF6G10(LS)-200RN
700 1000 135 SOT502 BLF6G10(LS)-135RN
700 1000 160 SOT502 BLF6G10(LS)-160RN
2400 2500 140 SOT502 BLF2425M7L(S)140
2400 2500 180 SOT539 BLF2425M6L(S)180P*
2400 2500 200 SOT502 BLF2425M7L(S)200*
2400 2500 250 SOT539 BLF2425M7L(S)250P

* Check status in section 3.1, as this type is not yet released for mass production

Product highlight: Features
) Best broadband efficiency
» Highest power (density) devices

NXP’s line of 50 V high-voltage LDMOS devices enables highest < Wnivellee fuggreelness
» Consistent device performance
power output and features unequalled ruggedness for pulsed
operation in MRl and NMR applications. The high power densities
enable compact amplifier design.

LDMOS in emerging medical applications
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http://www.nxp.com/package/SOT975C.html
http://www.nxp.com/pip/BLF25M612G.html
http://www.nxp.com/package/SOT467C.html
http://www.nxp.com/pip/BLF571.html
http://www.nxp.com/package/SOT467A.html
http://www.nxp.com/pip/BLF871S.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF573S.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF574.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF574XRS.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF578.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF578XRS.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLF2425M7LS140.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M6LS180P.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLF2425M7LS250P.html

- - RF signals

— I-f signals P

video, timing, bias voltage,
control and data

D RF small signal
D RF power

PLL VCO @

Y
" I
local oscillator |

mixer

A4
DISPLAY WAVEFORM
AND GENERATOR
CONTROL 7y

control and timing

HPA

>

500
1030
1030
2700
2700
3100
400
500
960
960
1030
1030
1200
1200
1200
2700
2700
2900
3100
3100

Driver

Final

1400
1090
1090
3100
3500
3500
1000
1400
1215
1215
1090
1090
1400
1400
1400
3100
2900
3300
3500

-1-2 | ‘ ‘ ‘
1
1
| @
Y 1
RF POWER BOARD ANTENNA
MPA HPA  ISOLATOR DRIVE
—>D—> D—o[n>—> -—- ?
! |
VGA : !
\ 1
X v
|
I 2.9
- duplexer
local oscillator signal
oo oeaoseiEll ek S . > |PLLVCO| =
1
1
|
. 1
mixer ¥
- - _ _
IF amplifier LNA brb410
25 50 50 19 SOT467C BLL6HO0514-25
10 36 40 16 SOT467C BLA1011-10
2 36 - 16 SOT538A BLA1011-2
) 32 33 15 SOT975C BLS6G2731-6G
30 32 50 13 SOT1135 BLS6G2735L(S)-30
20 32 45 15.5 SOT608 BLS6G3135(S)-20
600 50 57 20 SOT539 BLU6H0410L(S)-600P
130 50 50 17 SOT1135 BLL6HO514L(S)-130
250 36 50 13.5 SOT502A BLA0912-250R
500 50 50 17 SOT634A BLA6H0912-500
200 28 65 20 SOT502 BLA6G1011LS-200RG
600 48 52 17 SOT53%9A BLA6H1011-600
250 36 45 15 SOT502A BLL6G1214L-250
500 50 50 17 SOT539A BLL6H1214-500
250 50 55 17 SOT502 BLL6H1214L(S)-250
130 32 50 12 SOT922-1 BLS6G2731S-130
350 32 50 13.5 SOT539 BLS7G2729L(S)-350P
150 32 47 13.5 SOT922-1 BLS7G2933S-150
120 32 43 1 SOT502 BLS6G3135(S)-120
350 32 43 10 SOT539 BLS7G3135L(S)-350P*

3500

* Check status in section 3.1, as this type is not yet released for mass production

Designed for S-band operation (2.7 to 2.9 GHz), this internally
matched LDMOS power transistor for rader applications delivers an
output power of 350 W and a power gain of 13.5 dB at an efficiency

of 50 %.

Easy power control

Integrated ESD protection

High flexibility with respect to pulse formats
Excellent ruggedness

Excellent thermal stability


http://www.nxp.com/package/SOT467C.html
http://www.nxp.com/pip/BLL6H0514-25.html
http://www.nxp.com/package/SOT467C.html
http://www.nxp.com/pip/BLA1011-10.html
http://www.nxp.com/package/SOT538A.html
http://www.nxp.com/pip/BLA1011-2.html
http://www.nxp.com/package/SOT975C.html
http://www.nxp.com/pip/BLS6G2731-6G.html
http://www.nxp.com/package/SOT1135A.html
http://www.nxp.com/package/SOT608B.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/package/SOT1135A.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLA0912-250R.html
http://www.nxp.com/package/SOT634A.html
http://www.nxp.com/pip/BLA6H0912-500.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLA6G1011LS-200RG.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLA6H1011-600.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/pip/BLL6G1214L-250.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLL6H1214-500.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT922-1.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/package/SOT922-1.html
http://www.nxp.com/pip/BLS7G2933S-150.html
http://www.nxp.com/package/SOT502A.html
http://www.nxp.com/package/SOT539A.html
http://www.nxp.com/pip/BLS7G2729L-350P.html

[Fncton oot taga—[pa |

LNA (low-noise

amplifier) & Mixer SiGe:C transistor

RF transistor

BFU710F
BFU725F/N1
BFU730F

N T T

BGA2800
BGA2801
BGA2815
MMIC BGA2816
BGA2850 c
. S
IF amplifier MMIC BGA2845 %g
BGA2866 3 e
General-purpose BGM1014 o &
wideband BGM1013 o :
amplifiers BGM1012 )
TFF1003HN
L(;Ll;/nve(:aotor RFIC SiGe:CIC SOT616 TFF1007HN
9 TFF11xxxHNA
it rrodus L anrmge L puckoge [0 |
Single VGA (variable- BGA7210
gain amplifier) MMIC 3148 SoTer/ BGA7204
S T S T [T D
Dual VGA (variable- 24 dB BGA7350
gain amplifier) MMIC 28dB sorer7 BGA7351
24 dBm BGA7024
MPA 28 dBm SIS BGA7027
(medium power MMIC 25 dBm BGA7124
amplifier) 28 dBm SOT?08 BGA7127
30dBm BGA7130

A 17 different types with LO ranges: 7-15 GHz, see 3.4.4

Product highlight:
BGA28xx-family of IF gain blocks

Features

» No output inductor necessary when used at the output stage
b Internally matched to 50 Q

» Reverse isolation > 30 dB up to 2 GHz

» Good linearity with low second order

The BGA28xx IF gain blocks are silicon Monolitic Microwave
Integrated Circuit (MMIC) wideband amplifiers with internal
matching circuitry in a 6-pin SOT363 plastic SMD package.
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NXP’s industry-leading QUBIC4 technology, available since
2002, has been widely deployed in the field and offers

more consistent parameter performance compared to GaAs
technology. It speeds the migration from GaAs to silicon and
delivers more functionality in less space. High integration
reduces the design footprint and enables more cost-
competitive designs. It also improves reliability and offers
significant savings in manufacturing expenditures.

The block diagram below shows base station transmit (upper

part, Tx) and receive (lower part, Rx) functions, and includes

the Tx feedback function (middle part, Tx feedback).
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These 6-bit digital VGAs (BGA7204 & BGA7210) offer high
linearity (35 dBm @ 2.2-2.8 GHz) and high output power

(23 dBm @ 2.2-2.8 GHz) across a large bandwidth without
external matching. Smart routing with no connection crosses
simplifies design and decreases footprint by 25%.

The unique power-save mode can effectively reduce the current
consumption in TDD systems up to 45%. The BGA7210 adds

flexible current distribution across its two amplifiers, depending

on the attenuation state, to save current.


http://www.nxp.com/pip/BGA7210.html
http://www.nxp.com/pip/BGA7204.html
http://www.nxp.com/pip/BGA7210.html

The BGA7350 and BGA7351 are dual, independently controlled
receive IF VGAs that operate from 50 to 250 MHz. Integrated
matching improves performance in the receiver chain, because
the VGA can drive the filter directly into the analog-to-digital
converter to ensure a constant input level. The BGA7350 has a
gain range of 24 dB, while the BGA7351 has a range of 28 dB.
For both devices, the maximum gain setting delivers at least

16 dBm output power at 1 dB gain
compression (P1dB). For gain control,
each amplifier uses a separate digital
gain-control code, which is provided
externally through two sets of five
bits. The resulting gain flatness

is 0.1 dB.

The NXP MPAs (BGA7x2x/BGA7x3x) are based on a one-stage
amplifier, available in a low-cost surface-mount package.

It delivers a set of available output power from 24 to 30 dBm.
All cover the frequency range from 400 to 2700 MHz.

Designed for high linearity and low noise, these monolithic
SiGe:C BiCMOS LNAs (BGU7051, BUG7052 & BGU7053) deliver
18-24 dB gain, 3-5 dB more gain than equivalents, along with
low power consumption. The RF input power overdrive of

20 dBm and the high ESD protection

(HBM 4 kV; CDM 2 kV) make these
devices extremely rugged.

Integrated biasing circuitry,

3.3 V supply voltage and low
external component count (only
6 capacitors) ensures easy system
integration.

NXP provides the industry’s only fully Integrated base station
LNA that can be tailored to the needs of individual OEMs for
optimal fit in their Rx line-ups. By integrating three stages in

one monolithic design, these SiGe:C BICMOS LNAs (BGU706x)
deliver the industry’s lowest noise figure for a receive chain

(0.9 dB), while saving up to 80% in component cost. Additionally,
the analog gain control up to 35 dB, RF input power overdrive
of 10-15 dBm, and high linearity (0.9-2.5 dBm IP3I at maximum
gain) make them very suitable in small cell sizes.

The BGX7100 and BGX7101 devices combine high performance,
high linearity | and Q modulation paths for use in radio
frequency up-conversion. It supports RF frequency outputs in
the range from 400 to 4000 MHz. The BGX710x IQ modulator

is performance-independent of the IQ common mode voltage.
The modulator provides a typical output 1 dB compression point
(PL(1dB)) value of 12 dBm and a typical 27 dBm output third-
order intercept point (IP3,). Unadjusted sideband suppression
and carrier feed through are 50 dBc and —45 dBm respectively.
A hardware control pin
provides a fast power-down/
power-up mode functionality
which allows significant
power saving. The BGX7101
is 4 dB higher gain compared
to the BGX7100.

The BGX722x device combines a pair of high-performance,
high-linearity down-mixers for use in receivers having a common
local oscillator (e.g. having main and diversity paths). Each mixer
provides an input 1 dB compression point

(P1dB) above 13 dBm, with an input third-
order intercept point (IIP3) of 26 dBm.
The small-signal noise figure (NF) is below
10 dB whereas under large signal blocking
conditions the NF is typically 19 dB.
Isolation between mixers is at least 40 dB.

The BGX7300 is a low phase noise wideband synthesizer

with an integrated VCO which allows the implementation of

an integer-N or fractional-N Phase-Locked Loop (PLL). The
integrated voltage controlled oscillator (VCO) supports a
fundamental frequency range from 2.2 GHz up to 4.4 GHz.

The BGX7300 has dual differential RF outputs, each with output
power up to +5 dBm. The VCO frequency can by divided by
1/2/4/8/16/32 before being fed to the RF outputs. Hence the
generated output frequency can be as low as 68.75MHz. For
isolation purpose, each RF output can be muted or forced into
power-down mode using a hardware pin or SPI sofware control.
A dedicated differential input stage lets the BGX7300 work with
an external VCO. Most of the characteristics are programmable
via a 3- or 4-wire Serial Peripheral Interface bus (SPI). Each VCO
is powered from an internally regulated voltage source providing
sufficient power supply rejection. The device is designed to
operate from 3.3 V nominal supply voltage connected to the

supply pins.
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» Internally matched for 50 Q
- BGA7204 = 0.4 t0 2.75 GHz
-BGA7210=0.7 t0 3.8 GHz
» High maximum power gain
- BGA7204 = 18.5dB
-BGA7210 = 30dB
» High output third-order intercept, IP3
- BGA7204 = 38 dBm
- BGA7210 = 39 dBm
» Attenuation range of 31.5 dB, 0.5 dB step size (6 bit)
» High output power, P
- BGA7204 = 21 dBm
-BGA7210 = 23 dBm
» Fast switching power-save mode (power down pin)

1dB)

» Digitally controlled current setting from 120 to 195 mA with

an optimum at 185mA (BGA7210 only)
» Simple control interfaces

- BGA7204 SPI and parallel

- BGA7210 SPI
» ESD protection on all pins (HBM 4 kV; CDM 2 kV)
» HVQFN32 (5 x5 x 0.85 mm)

» Wideband operation supports platforms with multiple
frequency ranges

» Smart lead routing produces simpler design, decreases
footprint by 25%

» Power-save mode can reduce current consumption in
TDD systems up to 45%

» Flexible current setting (BGA7210) saves power

» Monolithic design enables high quality

» GSM, W-CDMA, WiMAX, LTE base stations
» Wireless point-to-point and repeaters

» Cable modem termination systems

» Temperature-compensation circuits
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The NXP BGA7204 and BGA7210 are monolithic digital
variable-gain amplifiers (VGAs) that operate over an extremely
wide range with high linearity and high output power.

Designed for the transmit path of wireless architectures, these
VGAs can be used to control the power level to the power
amplifier. The up-converted signals are fed to the VGA, and
thus help compensate for variations in cell load and the
presence of aging infrastructure equipment.

The BGA7204 operates in the range between 0.4 and 2.75 GHz,
while the BGA7210 operates between 0.7 and 3.8 GHz. By
supporting more than 2 GHz of bandwidth, these devices can
be used to populate several frequency bands.

An integrated power-save mode makes it possible to reduce
consumption even more, to just 15 mA during a receive slot.
This can effectively reduce the current consumption in Time
Division Duplexing (TDD) systems up to 45%.

The BGA7210 builds on the BGA7204 by adding flexible
current setting across its two amplifiers, depending on the
attenuation state. The serial peripheral interface is used to set
the attenuation state, and, using a similar method, to set the
current through the first and second amplifiers. The desired
configuration is set by software and enables current savings of
as much as 75 mA.

Higher output power, higher peak gain, and smaller attenuator
step sizes enable engineers to use fewer components and
provide greater control to maintain and optimize performance
in the transmit chain.

Smart routing (with no connection crosses) reduces the number
of board connections, simplifies design-in, and decreases the
design footprint by 25%. The monolithic design increases
reliability and ensures high quality.
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2.1.3  Doherty amplifier technology for state-of-the-art wireless infrastructure

Best-in-class PA designs enable considerable energy savings

NXP’s latest power amplifier designs let the wireless infrastructure run with significantly higher energy
efficiency — towards “Green Base Stations”. In order to achieve the highest efficiencies currently possible,
NXP combines its latest generations of LDMOS technology (Gen7 & 8) with the Doherty concept. The high
performance of our LDMOS technology, matched with the efficiency of the Doherty technology, creates
power amplifiers that offer high efficiency and high gain, are easily linearizable, and are more cost-effective

to operate.

Developed by W.H. Doherty in 1936, the Doherty amplifier remained largely unused because the dominant
mobile communication system modulation techniques (FM, GMSK, and EDGE) did not require high peak-to-
average ratio (PAR) signals. For today's base stations, however, transmitting 3G, 4G, and multi-carrier signals
makes the high power and added efficiency of the Doherty approach the preferred option for most service

providers.

NXP’s Doherty designs ensure high efficiency while maintaining a very similar peak power capability of two
transistors combined. The input and output sections are internally matched, benefiting the amplifiers with

high gain, good gain flatness, and phase linearity over a wide frequency band.

Integrated Doherty Key features & benefits

NXP offers the world’s first fully integrated Doherty designs. > Contains splitter, main and peak amplifier, delay lines,

From the outside these devices look like ordinary transistors. and combiner in one package

In fact, they are completely integrated Doherty amplifiers that - 40% efficiency @ 10 W average power

readily deliver the associated high efficiency levels for base - No additional tuning in manufacturing

station applications. With the ease of design-in of an ordinary > Design is as easy as with a single Class AB transistor

Class AB transistor, they also provide significant » Ideally suited for space-constrained applications
(e.g. remote radio heads, antenna arrays)
» Currently available for TD-SCDMA (BLD6G21L(S)-50) and

W-CDMA (BLD22L(S)-50); see section 3.7.1.4 for details

space and cost savings.
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In addition to the integrated versions, NXP offers product » Most efficient Doherty amplifier designs available to date
demonstrators for very efficient, high-power, discrete two- and  » Production-proven, consistent designs

three-way Doherty amplifiers. The two-way designs, based on  » NXP’s LDMOS provides unsurpassed ruggedness

the BLF7G22LS-130 device, deliver 47.0 dBm (50 W) with 43% » Currently available for the following frequency bands:
efficiency and 15.7 dB gain for W-CDMA applications. - 728 to 821 MHz

- 869 to 960 MHz

- 1805 to 1880 MHz (DCS)

- 1930 to 1990 MHz (PCS)

- 1880 to 2025 MHz (TD-SCDMA)

- 2110 to 2170 MHz (UMTS / LTE)

- 2300 to 2400 MHz (WiBRO / LTE)

- 2500 to 2700 MHz (WiMAX / LTE)

- 3300 to 3800 MHz (WiMAX)

All of our product demonstrators are supported by
comprehensive documentation and hardware.
Please see section 3.7.1.8 for a complete list of available

designs.

Our flagship three-way Doherty demonstrator achieves

48% efficiency at 48 dBm (63 W) average output power and

15.0 dB gain with a two-carrier W-CDMA signal. The current

design covers the W-CDMA standard for band 1 operation

and is tailored towards high-yield, minimum-tuning, volume

manufacturing.
869-894 59.2 50.4 28 16 52 3-WAY BLF7G10LS-250 2x BLF7G10LS-250
920-960 573 49.3 30 16 50 ASYM BLF8G10LS-160 BLF7G10LS-250
1526-1555 56.6 48.6 28 18.4 42 SYM BLF7G15LS-200 BLF7G15LS-200
1805-1880 58.6 51 28 16 47.6 3-WAY BLF7G20LS-200 2x BLF7G20LS-200
1930-1990 58.2 50 28 16 40 SYM BLF7G20LS-250P BLF7G20LS-250P
2010-2025 52.2 44 28 15.6 43 SYM 1/2 BLF7G21LS-160P 1/2 BLF7G21LS-160P
2110-2170 56.5 49 28 14.2 46 ASYM BLF7G22LS-160 BLF7G22LS-200
2110-2170 57.2 49.2 28 16 47 3-WAY BLF7G22LS-160 2x BLF7G22L(S)-160
2300-2400 56.8 48.5 30 15 42 3-WAY BLF7G24LS-100 2x BLF7G24LS-100

2620-2690 55.2 47.2 30 15 4 ASYM BLF7G27LS-100 BLF7G27LS-140


http://www.nxp.com/pip/BLF7G22LS-130.html
http://www.nxp.com/pip/BLF7G10LS-250.html
http://www.nxp.com/pip/BLF7G10LS-250.html
http://www.nxp.com/pip/BLF8G10LS-160.html
http://www.nxp.com/pip/BLF7G10LS-250.html
http://www.nxp.com/pip/BLF7G20LS-200.html
http://www.nxp.com/pip/BLF7G20LS-200.html
http://www.nxp.com/pip/BLF7G21LS-160P.html
http://www.nxp.com/pip/BLF7G22LS-160.html
http://www.nxp.com/pip/BLF7G22LS-200.html
http://www.nxp.com/pip/BLF7G22LS-160.html
http://www.nxp.com/pip/BLF7G24LS-100.html
http://www.nxp.com/pip/BLF7G24LS-100.html

Gen8 is the answer to all these often conflicting requirements.

The package and die design, as well as the input and output

» Increasing signal bandwidths up to 100 MHz to enable match structures, have been optimized to enable wideband,
full-band operation affordable, compact, multi-standard, and highly efficient

» Cost sensitivity: peak powers up to 270 Watts in SOT502- Doherty power amplifiers. Solutions for all cellular frequency
sized packages bands are currently being sampled and are in production or

» Reduction in the size/weight/volume of the cabinet will be released throughout 2012.

» The ongoing need for greater electrical efficiency to reduce
cooling requirements and operational expenditures

» Ever-increasing output power

» The need to deploy multi-standard and future-proof

solutions
BLF8G10L(S)-160 920 960 160 1/0 SOT502 Released
BLF8G10L(S)-160V 700 1000 160 1/0 SOT1244 Released
BLF8G10LS-200GV 700 1000 200 1/0 SOT1244C Q412
BLF8G10LS-270GV 700 1000 270 1/0 SOT1244C Q412
BLF8G10L(S)-300P 850 960 300 1/0 SOT539 Q312
BLF8G10LS-400PGV 700 1000 400 1/0 SOT1242C Q412
BLF8G20L(S)-200V 1800 2000 200 1/0 SOT1120 Released
BLF8G20LS-270GV 1800 2000 270 1/0 SOT1244C Q412
BLF8G20LS-270PGV 1800 2000 270 1/0 SOT1242C Q412
BLF8G22LS-160BV 2000 2200 160 1/0 SOT1120B Released
BLF8G22LS-200GV 2000 2200 200 1/0 SOT1244C Q312
BLF8G22LS-270GV 2000 2200 270 1/0 SOT1244C Q312
BLF8G22LS-400PGV 2000 2200 400 1/0 SOT1242C Q312
BLF8G24L(S)-200P 2300 2400 200 1/0 SOT539 Q312
BLF8G27LS-140G 2500 2700 140 1/0 SOT502E Q412
BLF8G27LS-140V 2600 2700 140 1/0 SOT1244B Q412
BLF8G27LS-200PGV 2500 2700 200 1/0 SOT1242C Q412
BLF8G27LS-280PGV 2500 2700 280 1/0 SOT1242C Q412

Note: All devices are internally matched (I/0O)

,

5 u_&mm_s.\&ﬁ
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Gen8 ceramic LDMOS transistor for GSM, WCDMA &
LTE applications

Gen8 ceramic LDMOS transistor for GSM, WCDMA &
LTE applications

Gen8 ceramic LDMOS transistor for GSM, WCDMA &
LTE applications (gull-wing)

Gen8 ceramic LDMOS transistor for GSM, WCDMA &
LTE applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for GSM,
WCDMA & LTE applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for GSM,
WCDMA & LTE applications (gull-wing)

Gen8 ceramic LDMOS transistor for GSM & LTE
applications

Gen8 ceramic LDMOS transistor for GSM & LTE
applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for GSM &
LTE applications (gull-wing)

Gen8 ceramic LDMOS transistor for WCDMA & LTE
applications

Gen8 ceramic LDMOS transistor for WCDMA & LTE
applications (gull-wing)

Gen8 ceramic LDMOS transistor for WCDMA & LTE
applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for
WCDMA & LTE applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for
WCDMA & LTE applications

Gen8 ceramic LDMOS transistor for WCDMA & LTE
applications (gull-wing)

Gen8 ceramic LDMOS transistor for WCDMA & LTE
applications

Gen8 ceramic push-pull LDMOS transistor for
WCDMA & LTE applications (gull-wing)

Gen8 ceramic push-pull LDMOS transistor for
WCDMA & LTE applications (gull-wing)
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The BGY588C, BGE788C and BGD712C devices cover

» BGY588C, BGE788C and CGY888C push-pull amplifiers the frequency range from 550 MHz to 750 MHz. Extending
» BGD712C, CGD944C, CGD942C, CGD982HCi, CGD985HCi the C-family portfolio into the high-end segment, the

and CGD987HCi power doublers CGD944C, CGD?42C, CGY888C and BGO807C operate
» BGO807C, BGO807CE optical receivers between 40 and 870 MHz and have been specifically tested

under Chinese raster conditions. Manufactured using our GaAs
HFET die process, the CGD942C and CGD944C are high-gain,

» Compliant with Chinese SARFT HFC networks standard high-performance 870 MHz power doublers. The CGD982HC;,

» Transparent cap allows confirmation of product authenticity CGD985HCi and CGD987HCi operate from 40 to 1003 MHz

» Rugged construction and are specified for 870 MHz and 1 GHz. These power

» Highest by Design internal ESD protection doublers are optimized for the Chinese SARFT standard. They
are capable of satisfying the demanding requirements of top-
end applications, including high-power optical nodes.

» Excellent linearity, stability, and reliability

» High power gain Our GaAs HFET MMIC dies are designed to provide the best

» Extremely low noise ESD protection levels, without the external TVS components

» Silicon nitride passivity normally used with GaAs pHEMT devices.

» GaAs HFET dies for high-end devices

All CATV C-type devices feature a transparent cap that makes
it easy to distinguish them from counterfeit products.

CGD982HCi
BGO807C CGD942C

Application BGY588C BGE788C CGY888C BGD712C CGD985HCi
BGO807CE CGD944C

CGD987HCi
Optical node . . . .
Optical receiver . . . .
Distribution amplifier . . . .
Line-extender amplifier . . . .

Terminating amplifier B B o
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The last stage of an HFC network structure is called

a 'terminating amplifier’ or, since it's close to the subscriber, a plcl)\lrt S > S (gg;

"user amplifier." terminating amplifier requires a single module BGY588C
such as the BGY588C for 550 MHz, the BGE788C for 750 MHz BGE788C bra20
CGY888C

and the CGY888C for 870 MHz systems. These modules fit
perfectly in the Chinese "Connecting to Every Village" projects.

The BGD712C is a 750 MHz, 18 dB power doubler module.

It has been designed for 750 MHz optical nodes including plc',\‘rt O } Q gﬁﬂ

ordinary or optical receivers and distribution amplifiers. BGY785A BGD712C
BGY787 bras21
It can also be used in line-extender amplifiers together with
a 750 MHz push-pull module, such as the BGY785A or the
BGY787. As such it can be used widely in Chinese "Connecting

to Every Village" projects.

Our full GaAs power doubler modules, the CGD942C and
the CGD944C offer high output power and better CTB
and CSO than other modules. Designed for high-end HFC
networks containing optical nodes with multiple out-ports,

CGD94xC / CGD98xHCi

these modules enable each port to directly cover at least CGD94xC / CGDIBXHCI

125 subscribers. These two devices are ideal when used in
upgrading HFC networks to 870 MHz.

2 CGD94xC / CGD98xXHCi
BGO807C

BGO807CE

Our newest GaAs power doubler modules, the CGD982HCi, @ /’igojz
the CGD985HCi and the CGD987HCi are customized designs . BGouITCE
for CATV hybrid fiber coax Chinese networks operating in the

40 to 1003 MHz bandwidth, and specified with the Chinese

cable TV network official loading raster on top of the

traditional NTSC loading rasters. For use in optical notes for

fiber deep applications where the output power level needs

to be at its highest.

The BGO807C is an integrated optical receiver module that

BGD812

provides high output levels with integrated temperature-

out
port 1

compensated circuitry. In an optical node design, the
BGOB807C enables a high performance / price ratio (2= ’/ZF ‘[>‘

] BGO807C
and ruggedness. When upgrading an HFC network from BGOB07CE
analog to digital, the BGO807C is the perfect fit.

BGY885A

ouT
port 2

bra823
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Connecting people, protecting your network
NXP CATV C-family for the Chinese SARFT standard

Push-pull amplifiers

Power gain (dB) 34.5 34.2 355
Slope cable equivalent (dB) Range 0.2-17 0.3-23 1.5 typ.
Composite triple beat (dB) Max -57 -49 -68 typ.
Composite 2nd order distortion (dB) Max -62 -52 -66 typ.
Noise (@f_ ) (dB) Max 8 8 4 typ.
Total current consumption (mA) Typ 325 305 280
wn
Frequency range (MHz) Range 40 - 550 40-750 40 - 870 m_'g,
53
8
52
S
Power doublers 3¢
o3
- BGD712C CGD942C CGD944C CGD982HCi CGD985HCi CGD987HCi — o
o
Power gain (dB) 18.5 24.5
Slope cable equivalent (dB) Range 0.5-1.5 1-2 1-2 0.5-2 0.5-2 07-2
Composite triple beat (dB) Max -62 -66 typ. -66 typ. -66 -66 -66
Composite 2" order distortion (dB) Max -63 -66 typ. -66 typ. -69 -69 -66
Noise (@f ) (dB) Max 7 5 5 5.5 5.5 5.5
Total current consumption (mA) Typ 395 450 450 440 440 440
Frequency range (MHz) Range 40-750 40 - 870 40 - 870 40 - 1003 40 - 1003 40 - 1003

Optical receiver

Responsivity (R )

Slope cable equivalent (dB) Range 0-2 0-2
Composite triple beat (dB) Max 71 -69
Composite 2nd order distortion (dB) Typ -54 =53
Noise (@f ) (dB) Max 8.5 8.5
Total current consumption (mA) Typ 190 190
Frequency range (MHz) Range 40 - 870 40 - 870
Connector -/SCO0/FCO
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Excellent linearity, stability, and reliability
High power gain for power doublers
Extremely low noise

Dark Green products

GaAs HFET dies for high-end applications
Rugged construction

Superior levels of ESD protection
Integrated ringwave protection

Design optimized for digital channel loading
Temperature compensated gain response
Optimized heat management

Excellent temperature resistance

Simple upgrade to 1-GHz capable networks
Low total cost of ownership

High power-stress capability

Highly automated assembly

Hybrid Fiber Coax (HFC) applications
Line extenders

Trunk amplifiers

Fiber deep-optical-node (N+0/1/2)
Bridgers

New CATV GaAs platform layout

The NXP power doublers CGD104xH and CGD104xHi are ideal
for use in line extenders and trunk amplifiers. They support
fiber deep-optical-node applications (N+0/1/2), delivering

the highest output power on the market today. The GaAs HFET
die process delivers high gain, excellent CTB and CSO ratings,
and lower current.

The new NXP CGY104x push-pull family is the first line-up on
the market to combine very low noise, best-in-class distortion
parameters, and low, “carbon footprint” capabilities. It delivers
the best performance for the lowest power consumption,

so it reduces OPEX and CO, emissions

All of NXP’s 1 GHz solutions are designed for durability and
offer superior ruggedness, an extended temperature range,
high-power overstress capabilities, and extremely high ESD
levels. As a result, they also reduce the cost of ownership.

The GaAs die is inserted in an HVQFN package that is then
mounted on thermal vias that manage heat transfer to the
heat sink. Temperature-control circuitry keeps the module's
high performance stable over a wide range of temperature.
Assembly is fully automated and requires almost no human
intervention, so repeatability remains very high.



Additional push-pulls, currently under development, will 32 dB. NXP is also developing a new, highly integrated power

extend the capabilities of the power doublers even further, doubler. The CGD1046Hi will deliver, in one IC, a 26 dB power
supporting almost all modern HFC applications. The push-pull  gain with 60 dBmV output power and excellent ESD protection,
CGY1041 will deliver a gain of 21 dB, the CGY1043 a gain of for the ultimate in high-quality, distortionless devices.

23 dB, the CGY1049 a gain of 29 dB and the CGY1032 a gain of

Power gain (dB) Tyo 21 23 23 25 25 27
Slope cable equivalent (dB) Typ 1.5 1.5 1.5 1 1.5 0.5-2.0
Composite triple beat (dB) Typ -69 -69 -69 -69 -69 -73
Composite 2" order distortion (dB)  Typ -68 -68 -68 -68 -68 -68
Noise (@f ) (dB) Max 6 6 6 6 6 5
Total current consumption (mA) Typ 440 450 440 450 440 460
Frequency range (MHz) Range 40-1003 40-1003 40-1003 40-1003 40-1003 40- 1003
Power gain (dB) Typ 22 24 28 30 B8
Slope cable equivalent (dB) Typ 2 2 2 1.6 1.8
Composite triple beat (dB) Typ -62 -62 -64 -62 -62
Composite 2" order distortion (dB) ~ Typ -64 -64 -66 -64 -64
Noise (@f_) (dB) Max 5 5 4.5 5 5
Total current consumption (mA) Typ 250 250 250 250 265
Frequency range (MHz) Range 40-1003 40- 1003 40-1003 40-1003 40-1003
CGD104xHi
T ouT
L port 1

CGD104xHi

CGD104xHi

\I?RF switch H ouT
(N+1) L port 3
PR o -
1
| D CGD104xHi
& - ’/Z'i ‘| >t -
| | H ouT
""""" L port 4

An optical node with multiple out-ports using the CGD1040Hi / CGD1042Hi / CGD1044Hi / CGD1046Hi
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P Internally biased

P Fixed G = 10 dB: BGU7031 (5 V), BGU7041 (3.3 V), and
Fixed Gp =14 dB: BGU7044 (3.3 V)

P Programmable between G = 10 dB and
bypass: BGU7032 (5 V), BGU7042 (3.3 V), and programmable
between Gp = 14 dB and bypass: BGU7045 (3.3 V)

» Programmable between Gp = 10 dB, 5 dB and bypass:
BGU7033 (5 V)

P Flat gain between 40 MHz and 1 GHz

Output power at 1 dB gain compression (P

from 9 to 14 dBm

Noise figure as low as 2.8 dB

High linearity with an OIP3 of 29 dBm

75 Q input and output impedance

v

L dB)) ranging

Power-down during bypass mode
ESD protection >2 kV HBM, >1.5 kV CDM on all pins

v v v v W

» Multiple tuners in TV, DVR/PVR, and set-top box
applications, requiring improved signal handling

P Use of 3.3 V Si tuner ICs, perfect match with our 3.3 V LNAs
(BGU704x)

P Terrestrial and cable set-top boxes (STBs)

» Silicon and can tuners

» Personal and digital video recorders (PVRs and DVRs)
» Home networking and in-house signal distribution

NXP’s BGU703x and BGU704x low-noise amplifiers (LNAs)
upgrade overall picture quality with improved signal handling
(NF, dynamic range), while reducing the number of external
components.

Produced in NXP’s own QUBiIC4+ Si BICMOS process, they
improve signal handling by compensating for the signal loss at
the tuner switch. This can improve system performance by as
much as 7 to 10 dB.

The BGU7031, BGU7041, and BGU7044 are LNAs with fixed gain.
The BGU7032, BGU7042, and BGU7045 have an additional
bypass mode, and the BGU7033 adds two gain levels along
with the bypass mode. In bypass mode, the devices consume
less than 5 mA of current. Integrated biasing and 75 Q
matching reduces footprint by eliminating as many as 15
components compared to discrete solutions.

All the devices can be used with discrete or Si can tuners, as
well as with on-board tuners. They deliver more robust ESD
performance compared to GaAs solutions, withstanding >2 kV
human body model (HBM) and >1.5 kV charged device model
(CDM).
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LNAs for set-top boxes (75 Q)

Freq uency FL@
Type Package range Proan

—mmmmm

’ BGU7031 SOT363 40 - 1000 G, 10 dB 5 43 10 45 14 29 0.2 12 18
G, 10dB 5 43 10 45 14 29 0.2 12 18
BGU7032  SOT363 40 - 1000
Bypass 5 4 2 25 - 29 0.2 8 8
G, 10 dB 5 43 10 45 14 29 0.2 12 18
BGU7033  SOT363 40 - 1000 G,5dB 5 43 5 6 9 29 0.2 12 17
Bypass 5 4 -2 25 - 29 -0.2 8 8
’ BGU7041 SOT363 40 - 1000 G,10dB 33 38 10 4 12 29 0.2 12 21
G, 10dB 33 38 10 4 12 29 0.2 12 21 o
BGU7042  SOT363 40 - 1000 .2
Bypass 33 3 -2 2.5 - 29 -0.2 10 10 g g’
O o
®E
Q BGU7044  SOT363 40 - 1000 G, 14 dB 33 34 14 238 13 29 0.2 12 20 e
[o X1
2o
G, 14 dB 33 34 14 28 13 29 0.2 12 20 28
BGU7045  SOT363 40 - 1000 oY
Bypass 33 3 2 25 - 27 02 10 9 23
£
S

Application diagram of an active splitter

Block diagram with passive loop-through
Voo
BGU703xBGU704x | CONVENTIONAL
VGA TUNER OR
SILICON TUNER

surge

RF input

RF_IN -9_| a RF SW ‘\
BF1108 or BF1118
RF output 4

WB LNA
BGU7031/BGU7041/BGU7044(optional) brb403
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The TFF101xHN is a family of fully integrated downconverters
for Ku-band LNBs. They give the best RF performance in terms
of phase noise, gain, and noise figure at the lowest current
consumption in the market.

» Typical application: Universal single LNB & twin LNB
Ultra-low current consumption: 52 mA over PVT
Only 7 external components

No inductors

Single supply domain: 5V

Uses low-cost fundamental 25 MHz crystal

High PL1dBo = 6 dBm / 30IPo = 16 dBm
Best-in-class PN < 1.4 deg RMS

- 10 kHz to 13 MHz integration bandwidth

» Multiple gain types available

- TFF1014HN/N1 36 dB

- TFF1015HN/N1 39 dB

- TFF1017HN/N1 42 dB

- TFF1018HN/N1 45 dB

Flat gain over frequency (< 2 dBpp)

Input & output matched 50 Q

Small leadless DHVQFN16 package (2.5 x 3.5 x 0.85 mm)

v v v v v v Vv

v v v

The BFU710F and BFU730F are wideband RF transistors that can
be used as an LNA or as a mixer for a DBS LNB in the Ku-band.
In either application, they deliver good noise and linearity, a
higher gain at a lower current consumption compared to their
GaAs pHEMT equivalents, and the cost advantage of silicon.

» Typical application: LNA2 for single-output LNB

» Overall similar RF performance to GaAs pHemt LNAs
» Power consumption: 3.5 mA

» Single supply: 3/5/6 V

» High RF gain: 13.5 dB

» Low noise figure: 1.6 dB

» Linearity (OIP3): 12 dBm

» Typical application: Active mixer for single-output LNB
Single supply 3/5/6 V

Low power consumption: 2.5 mA

LO drive < 0 dBm

SSB noise figure < 8 dB (including BPF at the input)
SSB conversion gain > 5 dB (including BPF at the input)
Linearity (OIP3) > 0 dBm

LO-RF isolation min 20 dB

RF match better than 10 dB

IF match better than 8 dB

Vv Vv VvV VvV VvV VvV VvV v v

Typical application: LNA2 and LNA3 for multi-output LNB
Overall similar RF performance to GaAs pHemt LNAs
Power consumption: 11 mA

Single supply 3/5/6 V

Very high RF gain: 11.5 dB

Low noise figure: 1.25 dB

Linearity (OIP3) > 17 dBm

Return loss > 10 dB

v v v v vV v v Vv

For compatibility with existing designs, the series uses market
standard packages: the SOT363 and the pin-compliant
SOT363F. The pinning is identical to NXP’s current gain

block family, and the blocks deliver similar noise figures. New
features include flatter gain, a positive gain slope, improved
P1dB vs lcc, and no necessity for an output inductor.

» Internally matched at 50 Q
» Gain slope > 0.5 dB
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Single supply voltage: 3.3 or 5V

Reverse isolation: > 30 dB up to 2 GHz

Best-in-class power vs current consumption

Noise figure: 4 to 6 dB at 1 GHz

Unconditionally stable (K > 1)

High-compression-point models work without output inductor
6-pin SOT363 plastic SMD package

These products — the integrated downconverters TFF101xHN,
the wideband transistors BFU710F/730F for LNA and mixer
functionality, and the BGA28xx series of IF MMICs - are

the most recent additions to NXP’s leading portfolio for
satellite LNB. They join the other discrete products, including
oscillators, amplifiers, and switches, to provide complete
coverage for all LNB architectures.

Since the ICs, transistors, and the