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Introduction

1000+ Ways to Drive RF and Microwave Performance

A unique combination of design skills. Deep systems know-how. A diverse range of process technologies including
GaAs, GaN, SiGe, SOI, and CMOS. Thats the difference behind the industry’s broadest portfolio of RF ICs, covering
the entire RF signal chain from bits to beams, and from DC to beyond 100 GHz. With over 1000 high performance

RF ICs, and a wide range of single-chip and module package options, Analog Devices offers a rich selection of high
performance RF function blocks, as well as highly integrated transceiver solutions for virtually every application
serving the communications, test and measurement instrumentation, industrial, commercial, and military/
aerospace markets.

These products are supported by a full complement of RF design and development resources, including free
design tools, FMC rapid prototyping platforms, Circuits from the Lab® reference designs, and EngineerZone®
technical forums.

ADI'is committed to providing the best possible long-term support and service to our customers for a positive,
successful engagement experience. We are pleased to have the opportunity to provide innovative solutions to
help you develop a smarter and more connected world.

LPF
Variable
Gainand 1 M Abc
Attenuator Attenuator . | | Driver RS ADC

Mixer
% % _>®_>‘ : >_> 1/
b L Den?od

| H >
Beamformer X ADC > (
» | | Driver » ADpC

Antenna Array l -
OOoond — /
oood —1 PLL/VCO Clock
oooo - ~| 2
D D D D RF Switch Tunable

Filter

N

Variable '
Gainand
Attenuator

/
1/Q
[0 <ﬂ ® @ o,
Mixer
—h Gain/Phase
m Adjust/Detect

X
N [N

X}

RF
Detector

4 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
EEEEmEmEEmEmEmRmRmRmRmRRRRAAARRSSSQSDSDSDSDSDDGDessssssssee



What's New in This Edition

Low Noise Amplifiers

Max RF

Part Description Frequency Input Power Device | Vs s Package ECCN Ordering
Number (GHz) (dBm) Match | (V) (mm) Code Part Number
HMC8413 LNA 001to 9 Intermal 5 95  2x2LFCSP EAR99 HMCBA4I3LP2FE
HMC84M LNA 0.01to 10 20 15 20 34 17 Internal 5 55 2x2LFCSP EAR99 HMCB4NTCPZ-EP-PT
ADL8I21 LNA 0.025 to 12 32 16.5 2 36 25 Internal 5 95  2x2LFCSP EAR99 ADL8121ACPZN
ADL8107 LNA 6to18 22 24 18.5 29 1 Intermal 5 90  2x2LFCSP EAR99 ADL8107ACPZN
ADL8142 LNA 23t0 31 20 29 8.5 175 18 Internal 2 25  2x2LFCSP  3A00Lb.2.d ADL8142ACPZN

Low Phase Noise Amplifiers

Additive

Frequency | Gain | Output Output Noise Phase Noise | Device | Vs ls Package Ordering

(6H2) | (dB) | P1dB(dBm) | IP3 (dBm) | Figure (dB) | (10 kHzOffset) | Match | (V) [ (mA)| —(mm) | ECNCO% | part Number
(dBc/Hz)

HMCB4M 001to10 15 20 34 17 -161 Internal 5 55 2x2LFCSP EAR99 HMCB4NTCPZ-EP-PT

Wideband Distributed Amplifiers

e il [ . Frequency | Gain [ Output P1dB | Output IP3 Noise Device Vs Package ECCN Ordering
P (GHz) (GL3)) (dBm) (dBm) Flgure(dB) Match (V) (mm) Code Part Number

HMCT126 Distributed 0.4 to 52 175 285 Internal 5x51GA_CAV ~ 3A001.b.2.d HMCT126ACEZ

Linear and Power Amplifiers

Frequel a|n Output Ou Noise Device Vs |S Package Ordering

e (682 PMB(dBm) IP3 (dBm) | Figure (dB) EEEE | part fumber

ADPA7005 Btoks 155 Internal 1400 7x7LCC_HS 3A001.b.2.d ADPA7005AEHZ
poweramp

GaN Power Amplifiers

. Frequency Gain . S,ﬂ Vg 8 Package Ordering

ADPATI06 40W,GaNPA  27t03.5 345 = = = Pulsed 300 5xb5LFCSP  3A001.b.2.a.3  ADPATIOBACGZN

Digital Step Attenuators

Part . Frequency VIS Step P0.1dB Se?“'”g Contiol Package ECCN Ordering
N Description Loss Time Input
umber (GHz) (dB) (dB) (dBm) I (Vs (mm) Code Part Number
nc

ADRF5473 6-bit DSA 0.1to 40 3.2 0to 315 0.5 50 3l 250 ns 0/3.3 Die EAR99 ADRFb5473BCZ
ADRF5474 4-bit DSA 0.1to 60 18 0to022 2 45 255 175ns  CMOS/LVTTL Die EAR99 ADRF5474BCZ

|/Q Downconverters/Receivers

Conversion i LO Drive .
Part . RF L0 IF . ) . . Vermm [ Package ECCN Ordering

K-band quad ZIF

ADMVAS40  downconverter  Tt022  Tto2l5 0to08 57 -3 30 5 Memal 33 93y 7.7LGA  5A99Lb  ADMVASLOACC
. VCo
with PLL/VCO
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
VISIT ANALOG.COM/RF 5
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[/Q Upconverters/Downconverters/Transceivers

Upconversion Mode Downconversion Mode

Output Un;alibrated Uncalibrated L0 Drive Pwr .
Part Description RF | LO 3 CG I3 Sideband Image Nominal Vswry | Consu- | Package Ordering
Number (6Hz) | (6Hz) | (GHz2) | (dB) (dBm) Rejection Reject (dBm) (V) mption | (mm) Part Number
(dBc) (dBc) (W)

TTIR 56 mmW e l@ 6ebs
ADMVTI2Z8  microwave up/ to to 2 2% 53 (IF) 15 max 24 -10 18 1 "~ 5A99Lb  ADMVTI28BBCZ
3to7 . BGA
downconverter 235 15 (IF) gain (IF)

[/Q0 Demodulators with Integrated LO

PLL Phase

RE Noise @ PLL Phase . . Baseband
Part Descrintion eI 10 kHz Noise @ . Bandwidth | Vs s Package Ordering
Number P guency 1MHz Offset @3dB Part Number
(GHz) Offset (dBe/H WH
(dBe/Hz) clz iz

K-band quad
ADMVA4540 ZIF demod 17t0 22 -96 -115 05 16 5 -19 -3 900 3.3 980 TxTLGA  5A991.b ADMV4540ACCZ

w/PLL/VCO

V-Band Transmitters/Receivers

T max | R s Image/ -y Power
Part - Frequency : : Control | Control IP3 | Sideband | . P1dB - Package | ECCN Ordering
Description Bandwidth | Gain L Dissipation
Number (GHz) Range | Range | (dBm) | Rejection (dBm) (mm) | Code | PartNumber
(GHz) (dB) (dB) (dB) ) (W)

High speed
ADMVI6II/ wireless 60 Contact  Contact Contact Contact Contact Contact Contact Contact  Contact 34.70 x 5A991b ADMVIBTAPCZ/
ADMV9621  interconnect ADI ADI ADI ADI ADI ADI ADI ADI ADI 29.89 PCA " ADMV9621APCZ
solution

Integer-N PLLs with Integrated VCOs

Open-Loop
VCO Phase . Figure
ziﬁ]ber Description Fre(gl:lezr;cy Noise @ %E%‘ Divider v?r?dlﬁ?[;?q of Merit ?;E{';“) (\\IIS) (nllsA) P?ﬁ]kni()}e Ordering Part Number
100 kHz (dBc/Hz)
(dBe/Hz)

Ivlaltt_f:\l \I;[I:_[IJ. 0.8t012.8 -108 0 /Nto/8 Internal -239 3.3/5 370/145 TxTLGA  EAR99 ADF4377BCCZ

ADFA377
Analog Tunable Low-Pass/Band-Pass Filters

Part . Frequency e ditalEsns Iy Insertion Loss Package ECCN Ordering
Number Description (GH2) Control Freq Range Frequency Response (dB) [t Code Part Number
(MHz) (Rej > 20 dB) (ns)

ADMVBA20  Tunable band-pass fiter 1010228  OVtol5V  20% ?Z;E 200 5 Die EARID  ADMVBL20CHIPS

Digital Tunable Filters

Wideband BP Insertion
Part s Frequency Number e TR Return Loss Loss @ Package ECCN Ordering
Number P (GHz) of Bands J(dB) (dB) Mid-Band (mm) Code Part Number
(GL3)]
ADMVB526 D R D e | 1 2 Pl 2 7 10<10L6A EARSS  ADMVE526ACCZ
band-pass filter
6 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
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SPDT Switches

Frequency NS Isolation On/ Control Package ECCN Ordering

0ff Time
(ns)

Loss
(dB)

ADRF5424 Reflective 0.1to 60 13 35 28 27 50 10/10 0/3.3 Die EAR99 ADRF5424BCZ

Part Number Description

(GHz) (dB) Input (Vye) (mm) Code Part Number

SP3T, SP4T, SP6T, SP8T Switches

Insertion

Part - Frequency Isolation On/0ff Control Package ECCN .
Number ke I I e ) : Time | put(Vig) | (mm) | Code | Ordering Part Number
50 (LTE 140 ps/ 5
ADRF5345 SP4T 1.8t03.8 0.35 32 10 dB PAR) 84 140 s 0/3.45 4x4|1GA  EAR99 ADRF5345BCCZN
Beamformers

Phase FIEER o] Ampl Adj Range Ampl Adj Package
Adj Range Step Step
(GHZ) (0) (0) (dB) (dB) (mm)

Part . Frequency
Ml Description

ECCN Code | Ordering Part Number

4-beam/16-channel

ADAR3000 1710 22 Contact ADI  Contact ADI Contact ADI Contact ADI Contact ADI 5A991.b ADAR3000ABCZ
Ka-band beamformer

ADMRI00 rbeam/I6-channel 775t031  ContactADl  ContactADl  Contact ADI Contact o act Al 5AQGb ADARSOOTABCZ
Ka-band beamformer ADI

aDMysggg  1/Rx dual polarization 4500 360 5,625 34(Tx), 28 (Rx) 05 10x7B6A  5A%9lb ADMV4928BBCZ

beamformer

High Speed Analog-to-Digital Converters >20 MSPS
V,, Range

Part il Resolution SFDR SNR INL Data Output | Power Package ECCN Code Ordering
Number (Bits) ample Rate | (dBc) | (dBFS) | (LSB) (Vp-p) Interface (W) (mm) Part Number

AD9699 3.0 GSPS 60.2 6 17 JESD204B 12x12BGA_ED ~ 3A00l.ab.a4  AD9699BBPZ-3000

Clock Generators and Synchronizers

Number of Number | On-Chip | Max Output Wideband .
Number | Number of Output Random 1/0 Package | ECCN Ordering Part
Reference Ad of Delay Frequency s "
of Outputs | Dividers . Logic Jitter | Interface | (mm) Code Number
Inputs Lines (MHz) i)

. CML, HCSL,
2 diff or 8 ! ! See 12C, 48-lead
AD9546 18 single-end 10 2 0 Yes 2415 ol;vs?r?g data sheet serial SPI LFCSP EAR99 AD9546BCPZ

New 5G mmWave Network Radio Solution and Massive MIMO Solution

ADI strives to provide the most advanced and most complete system solution whenever possible. Solutions may come in a combination of reference designs, single-chip
functionality, multichip partitioning, module form, and/or with software algorithm. Our goal is to provide the optimal solution that enables our customers to solve their
most challenging problems, add distinct features and values to differentiate themselves, and get to market with a competitive product at the fastest time.

For more information, please visit analog.com/rf. For design resources, visit analog.com/en/design-center.

VISIT ANALOG.COM/RF 7
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Most Complete 24 GHz to 29.5 GHz MMW 5G Network Radio Solution in the Industry

» 16-channel beamformer chip provides the highest density for small size

> Integrated up/downconverter offers highest performance and

> Quad RF ADC and RF DAC support >2 GHz bandwidth for multigigabit

and low cost

unmatched feature set

wireless datalink

MXFE 4T4R Radio

Applications

> Highest channel count for cost-effective scalability

> Smallest size for compact active antenna systems

> Flexible options for single polarization or

horizontal and vertical polarization

MXFE

RF DAC >

ADL5335

12dB

ADL5335

12dB
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12dB
HMC7044

;;

N\ ADL5335
AT
o 12dB

;

ADF4372

Clock
Distribution:
LO Ref,
BR66,
SYSREF,
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ADS9

e
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=—'| O

D_ Gen
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Z 90"
RF ADC E % JiL Hybrid
ADL5569
90"
RF ADC E g X iH
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mmW Front End
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Highest Channel Count Beamformer

FMC+ Connector

12V DC Power

AD9081: MxFE Quad, 16-Bit,
12 GSPS RF DAC and Quad,

12-Bit, 4 GSPS RF ADC

> Flexible reconfigurable radio

common platform

» RF DAC/RF ADC BW of 5.2 GHz and 7.5 GHz >

> On-chip PLL with multichip synchronization >

> JESD204B (8b/10b,
16 Gbps) and
JESD204C

2GHz to 8 GHz IF

ADMV1128: 24 GHz to 29.5 GHz
Single-Chip Up/Downconverter

» CMOS up/downconverter for industry leading
efficiency and linear Py,

> 1.5 GHz I/0 bandwidth
2 GHz to 8 GHz IF bandwidth

Optional on chip switch port between
TXand RX

> Optional on on-chip hybrid for IF mode

» L0 doubler (x2) and quadrupler (x4) modes

RIB( Interface B

dary)

ADMV4828: 24 GHz to 29.5 GHz,
16-Channel Beamformer

>

16 selectable transmit/receive channels
dual polarization

Addressing n257, n258, and n261 bands in
one footprint

Fast TDD switching time using external pins
High resolution phase control
High resolution DGAs for amplitude control

Memory for transmitter and receiver
beam positions

Compact package
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Most Complete 37 GHz to 43.5 GHz MMW 5G Network Radio Solution in the Industry

I
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ADMV1139: 37 GHz to 48.2 GHz Single-Chip
Up/Downconverter
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CMOS up/downconverter for industry leading efficiency and linear P,
1.5 GHz 1/Q bandwidth

2 GHz to 8 GHz IF bandwidth

Optional on chip switch port between TX and RX

Optional on on-chip hybrid for IF mode

L0 quadrupler (x4) mode
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ADMV4928: 37 GHz to 43.5 GHz,
16-Channel Beamformer

|

>

|

16 selectable transmit/receive channels dual polarization

Addressing n260 and future 40 GHz to 43.5 GHz bands in one footprint
Fast TDD switching time using external pins

High resolution phase control

High resolution DGAs for amplitude control

Memory for transmitter and receiver
beam positions

Compact package
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Massive MIMO (M-MIMO): A Fast Track to the 5G Speed Race
A Complete 3.5 GHz M-MIMO Transceiver with RF Front-End Reference Design

ADRV9026 4T4R20rx Transceiver

ORXx Input
ORx1...4

pFIR, DC Offset, QEC, Tuning, Overload I
I
|
>
o
o
A\ A

Tx Input
Tx1...4

Coupler Circulator

JESD204B/JESD204C Serial Interface

500
Termination

Rx Input
Rx1...4

AAA

I Decimation, pFIR, AGC, DC Offset, QEC, Tuning, RSSI, Overload I IpFIR, LO Leakage, QEC, Tuning, |

10 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
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Dual-Channel Receiver Front Ends
> ADRF5545A: 2.4 GHz to 4.2 GHz

> ADRF5547: 3.7 GHz to 5.3 GHz

> ADRF5549: 1.8 GHz to 2.8 GHz

> ADRF5515 3.3 GHz to 4.0 GHz

> ADRF5515A 3.3 GHz to 4.0 GHz (Higher Gain)
> ADRF5519 2.3 GHz to 2.8 GHz

First Generation 10 W Dual-Channel SPDT and
2 Stage LNA

> High power handling SPDT switch for LNA protection, solving a huge
problem of protecting the receiver's front end in the presence of
damaging RF power, while maintaining robust receiver performance

= 10 W continuous wave at 105°C, lifetime operation

= 10 W LTE average power (3 dB PAR) at 105°C, lifetime operation
= 20 W LTE average power (9 dB PAR) at 105°C, single event

> Low noise figure: 1.45 dB at 3.6 GHz at receiver operation

> Low insertion loss: 0.65 dB at 3.6 GHz

> High channel isolation

- - =
> Integrated bias and matching : g a
. 2202928008
circuits GH2588522°S
IBBEBRINSs
Next-Generation 20 W Dual-Channel SPDT and | LA RAA AR RAS |
. . GND 1[ 130GND
Lower Noise Figure 2 Stage LNA GND 2[ 29 RXOUT-C1
ANT-CHA 28 GND
> ADRFB515: 3.3 GHz to 4.0 GHz WCTRLCHAB & g 76 PD-CHAB

»n

SWVDD-CHAB 6

!

"

» 20 W LTE average power (3 dB PAR) at 105°C, lifetime operation

™ T
R
NN,

»,

GND 7
ANT-CHB 8 [
GND 9 [

23 GND
L . . -122RxouT-C1
> Low noise figure: 1.0 dB at 3.6 GHz at receiver operation GND 10 21 GND

\

Vi e Vi Ve Vi Vet Vit Vank Vit
T T T A T T T
I R R R

» Low insertion loss: 0.45 dB at 3.6 GHz -

—_eERreE=

. L cmuooomep
> High channel isolation §5285552=2

D2-CHB 20

> Integrated bias and matching circuits

ADRV9026: Wideband Integrated Quad RF
Transceiver with Observation Path

> Center frequency: 75 MHz to 6 GHz
> Four differential transmitters and receivers
» Two observation receivers with two inputs each

> Fully integrated fractional-N synthesizer and supports multichip LO
phase synchronization

> Support for TDD and FDD applications

> Bandwidth: 200 MHz receiver, 450 MHz transmitter synthesis, and
450 MHz observation receiver

> Integrated AGC, DC offset, and quadrature error correction
> Interface: 24.33 Gbps JESD204B/JESD204C
» Package: 14 mm = 14 mm chip scale BGA

» Pin-compatible part ADRV3029 includes internal DPD and crest factor
reduction capabilities

VISIT ANALOG.COM/RF n
e,
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

RX3+
RX3-
RX4+
RX4-
RX1+
RX1-
RX2+
RX2-

TX3+
TX3-
TX4+
TX4-
TX+

TX1-
TX2+
TX2-

ORX3+
ORX3-
ORX4+
ORX4-
ORX2+
ORX2-
ORX1+

ORX1-

VDDA_1P8'
VDDA_1P3?
VDDA_1PO?

12

VIF
VDIG-1PO

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/ORX2
> Rx1 |
— ADC > D
Programmable
& FIR, SERDOUTA%
> x [0 AGC, | | SERDOUTB:
= = DC Offset, SERDOUTCz
=z EC > SERDOUTD:
QEC,
Tuning, RSSI,
L | / : ADC - Overload
- Tx1 |
- Tx2
JESD204B/ N~
DAC (= JESD204C *
— PFIR, : SYNCIN3:
- I LO7 | LOLeakage Senal
- oA = 9e, Interface
- P4 £ QEC, Tuning,
1 LO2 | Interpolation |* SERDINA:
{ < SERDINBz
DAC SERDINC%
— SERDINDz
ORX1/0RX2 '
N "‘ ; ; Apc > Decimation, -
. Ly PFIR, ~ SYNCOUT1:
P4 ] DC Offset, SYNCOUT2+
> > = Lo3 QEC, Tuning,
| Overload
l| 7‘< ADC =
8
— GPIO [<+—~%() GPIO_ANA_x
Power Auxiliary ADC 2 AUXADC_x
— Auxiliary DAC 19
Management uxifiary l«—<»() GPIO_x
—| .
Microprocessor Clock Generation DEVCLK:
S SYSREF%
G Synchronization
3 SPI_CLK
RF Synth SPI_EN
RF Synth SRilPort SPI_DO
@ L0 [—() sPI_DIO
GPINT1
T GPINT2
RXx_EN
Loz Control L
TXx_EN
Interface 4
ORX_CTRL_x
RESET
TEST_EN

' VDDA_1P8 represents VCONV1_1P8, VCONV2_1P8, VANA1_1P8,VANA2_1P8,VANA3_1P8, VANA4_1P8, and VJVCO_1P8.

2VDDA_1P3 represents VANA1_1P3, VANA2_1P3, VCONV1-1P3, VCONV2_1P3, VRFVCO1_1P3, VRFVC02_1P3, VAUXVCO_1P3, VCLKVCO_1P3,
RFSYNI_1P3, VRFSYN2_1P3, VCLKSYN_1P3,VAUXSYN_1P3, VRXLO_1P3, and VTXLO_-1P3.

*VDDA_1PO represents VJSYN_1PO, VDES_1PO, VTT_DES, and VSER_1PO.


https://www.analog.com/ADRV9026

All Product Listings

RF and microwave technology is all around us—connecting us (ubiquitous mobility), quiding us (GPS/autonomous vehicle),
moving us (aircraft), healing us (healthcare, MRI scanners), and elevating us by making our everyday lives more efficient.
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RF Amplifiers

RF/IF Differential Amplifiers

o038 Noise
" Frequency . Figure Vs ls Package ECCN .
Description (MHz) Harmonic at Max ) (mA) T Code Ordering Part Number
(dBc) .
Gain (dB)
LTI994C0D#TRPBF
LTI994IDD#TRPBF
R/R output, resistor _ L _ 3= 3 DFN LT1994HDD#TRPBF
LT1994 rogramimed 0to70  Oto40 88/-84 3,545 148 et EARY | 110000 MPDDHTRPEF
LT19994CMS8# TRPBF
LT19994IMSB# TRPBF
AD8372 Dual DVGA, TdBstep  1to130  -9to+32 35 -78/-85 79 5 72 G5x5LFCSP  EAR9Y ADB372ACPZ-RT
) LTC6403CUD-1#TRPBF
LTC6403-1 Resistor programmed 0to 200 0to 40 28 -76/-14 10.8 3,5 1 3x30FN EAR99 LTC4031UD-14TRPBF
i ) LT6402CUD-6#TRPBF
LT6402-6 Fixed 6 dB gain 0 to 300 8 36 -84/-84 126 5 30 Ix30FN  EARSY  rwon euhop
. ) LT6402CUD-124TRPBF
LT6402-12 Fixed 12 dB gain 0 to 300 12 37 -82/-T3 151 5 30 IR3OPN  EARSY  r o o TRRRE
: ; LT6402CUD-204TRPBF
LT6402-20 Fixed 20 dB gain 0 to 300 20 365 -80/-80 125 5 30 Ix3O0FN  EARSY | jomoo o0uTRORF
Unity-gain stable LTCB404CUD-1#TRPBF
LTCB404-1 resistg’rg ey 010500 0 Qs -102/-90 134 35 218 3x30FN  EAR9D  LTC4Q4IUD-THTRPBF
prog LTCB404HUD-T#TRPBF
AD8375 Dual DVGA 1dBstep  15t0630 -4to+20 50 -85/-92 83 5 125  Lx4LFCSP  EAR9Y ADS375ACPZ-RT
) LTBATICUD#TRPBF
L7640 Dual selectable gain 01t 650  +1,-2,-1 30 -83/-52 %7 51 18 3x30FN  EAR99 TeLTIUDATRPBF
) LTCB405CUDHTRPBF
LTC6405 Resistor programmed 0 to 700 0to 40 234 -82/-65 15 5 18 3x30FN EAR99 LTC6405IUDHTRPBE
) ) LTI993CUD-104#TRPBF
LT1993-10 Fixed 20 dB gain 0to 700 20 40 -711-67 127 5 100 3«30PN EARY |jrgoqmniuroope
AD8376 Dual DVGA, TdBstep  15t0700 -hto+20 50 -82/-91 87 5 250  5xG5LFCSP  EAR99 AD837BACPZ-RT
AD8370 DVGA, <1 dB step 0t70 -8to+34 35 -85/-62 72 3,5 79 TSSOP  EAR99 ADB370AREZ-RLT
) ) LT1993CUD-2#TRPBF
111993-2 Fixed 6 dB gain 0to 800 6 38 -72/-69 12.3 5 100 3x30FN EAR99 LTI993/UD-24TRPBF
) ) LT1993CUD-4#TRPBF
LT1993-4 Fixed 12 dB gain 0to 900 12 40 -76/-70 145 5 100 3x30FN  EAR®D oo erponr
o LTCB404CUD-24TRPBF
TCBA042 mqramme ;0900 >6 45 -98/-98 10 35 304 3x30FN  EAR9Y  LTCGLOLIUD-24#TRPBF
prog LTC64O4HUD-24TRPBF
AD8350 Fixed gain Tto 900 15 28 -86/-65 6.8 5 28,30 soic EARSY  ADB3BOARMZIG-REELT
AD8350 Fixed gain Tt0 900 20 28 -66/-65 6.8 5 28,30 MSOP EAR9Y  ADS350ARMZ20-REELT
) . LTCB401CUD-204#TRPBF
LTCBA4O1-20 Fixed 20 dB gain 0 to 1300 20 305 -80/-57 8.4 3 50 Ix3ORN  EARSY  re o TRoRE
Dual matched LTC6421CUDC-20#TRPBF
UCBAZH0 cerenvinl amplfiers 010 1900 20 332 ~74/-78 62 3 80 Sx4OFN  EARSY [k roopr
! LTC64I0CUD-6#TRPBF
LTCBA10-6 Configurable Ry 0 to 1400 8 36 -85/-69 8 3,5 125 Gl | R i
LTC6432-15 Ll 6 01t01400 159 503 -92.2/-90 32 5 166 Lx4OFN  EARSY  LTCB432AIUF-IS#TRPBF
100 kHz, fixed gain
LTCB432-15 Lownoise to 01to1400 159 ] -92.2/-90 32 5 166 Lx4QOFN  EARSY  LTC6432BIUF-154TRPBF
100 kHz, fixed gain
) . LTC6401CUD-26#TRPBF
LTCBA401-26 Fixed 26 dB gain 0 to 1600 2 40 -81/-54 65 3 45 3x30FN  EARSY e oeroopr
Differential buffer LTCBLI7TCUDCHTRPBF
LTCBA4T7 with fast clamp 0 to 1600 0 39 -100/-86 13 5 123 IxhOFN  EARSY  [qleon o ooer
apiszs  DualDVGAparalleland g, 200 9005 485 75/-875 66 33,5 175 Gx6LFCSP 5A9%lb  ADL5205ACPZ-R7

serial control, 1dB step

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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RF/IF Differential Amplifiers (Continued)

Part Number

Description

>12 dB gain resistor

Frequency
(MHz)

Output IP3
(dBm)

2nd/3rd
Harmonic
(dBc)

Noise

Figure

at Max
Gain (dB)

Package
(mm)

Ordering Part Number

LTC6404CUD-4#TRPBF

LTC6404-4 odrammed 010 1700 >12 455 -100/-100 8 3,5 3 3x30FN  EAR9Y  LTC6404IUD-4HTRPBF
prog LTCB404HUD-4#TRPBF
Dual matched LTC6420CUDC-204#TRPBF
TCBA20-20  pecoremcol amplifiers 00 1800 20 372 -80/-88 6.2 3 160 3x40FN  EARSY | rowonins o TRPRE
) ) LTC6400CUD-204TRPBF
LTC6400-20 Fixed 20 dB gain 0 0 1800 20 45 ~Thi-Th 6.5 3 90 Ix3O0FN  EARSD |t oD o04TRARE
LTC6400-14 Fixed 14 dB gain 0 to 1900 14 38 -78/-74 77 3 85 3x30FN  EAR9Y  LTC6400CUD-14#TRPBF
) ) LTC6400CUD-264TRPBF
LTC6400-26 Fixed 26 dB gain 0 to 1900 26 38 -83/-72 6.9 3 85 3x30FN  EARSO oo o ek TRAEE
. ' LTC6401CUD-144#TRPBF
LTC6401-14 Fixed 14 dB gain 0 to 2000 14 33 -79/-57 T4 3 45 30PN EARSD oo o Toner
Differential buffer
! LTC6416CDDBHTRPBF
LTC6416 with programmed 0.1to 2000 0 40 -75/-59 6.4 3 42 3x2DEN EAR99 LTC6416IDDBHTRPBE
output clamp
LTC6430-15 Fixed152dBgain  20t02000 152 50 -80.5/-87 3 5 160 Lx4OFN  EAR9Y  LTC6430AIUF-154TRPBF
LTC6430-15 Fixed152dBgain ~ 20t02000 152 47 -80.5/-87 3 5 160 4x40FN  EAR9Y  LTC6430BIUF-154TRPBF
LTC6430-20 Fixed 20 dB gain 20t0 2060 208 51 _-7896% 29 5 170 Lx4QFN  EAR99  LTC6430AIUF-20#TRPBF
LTC6430-20 Fixed 20 dB gain 20t02060 208 47 _-739689/ 29 5 170 Lx4OFN  EAR9Q  LTC6430BIUF-20#TRPBF
) . LTC6400CUD-8#TRPBF
LTC6400-8 Fixed 8 dB gain 0to 2200 8 375 -86/-T1 17 3 85 33 0FN EAR99 LTC64001UD-8HTRPBE
) . LTC6401CUD-8#TRPBF
LTC6401-8 Fixed 8 dB gain 0 to 2200 8 335 -78/-59 123 3 45 3<30FN. [ EARSS | e i oo
AD8351 Resistor programmed ~ 10t02200  0to 26 31 -79/-81 15.5 3,5 28 MSOP EAR99 AD8351ACPZ-R7
AD8352 Resistor programmed ~ 10t02200  3to25 4 -83/-82 155 35 37 3x3LFCSP  EAR99 AD8352ACPZ-R7
ADL5561 Pin strap 10t02900 6,12,155 49 -95/-87 8 33 40 3x3LFCSP  EAR9Y ADL5561ACPZ-R7
LTC6406CUD#TRPBF
) 3x30FN LTC64061UD#TRPBF
LTC6406 Resistor programmed 0 to 3000 0to 40 244 -77/-65 15 3 18 MSOP EAR99 LTC6406CMSSE#TRPBF
LTC6406IMSBE#TRPBF
ADAGGE] DVOA paralleland 1003000 3148 50 -8w-100 56 35 150  A4x4LFCSP  EARS)  ADAIGIACPIN-RT
serial control, 1dB step
ADL5562 Pin strap 0to3300 6,12,155 47 -104/-87 73 33 80 3x3JLFCSP  EAR99 ADL5562ACPZ-R7
ADLG567 Dual 0 to 4300 20 498 -94/-103 71 335 148 4x4LFCSP  EAR99 ADL5567ACPZN-R7
ADL5566 Dual 0to500 16 51 9{65’ 658 3,5 140,160 4x4LFCSP  EARS) ~  ADLSGBBACPZRT
ADL5569 ”"f”i’[‘]‘gaﬂj fh',‘;‘:"“e” 0to6500 20 i 78171 93 5 86  25x3LFCSP  EAR9S ADLE569BCPZ
ADLB565* Pin strap 0to7000 612,155 53 -108/-103 8.7 3,5 70,80  3x3LFCSP  EAR99 ADL5565ACPZ-R7
ADL5580 Resistor programmed 0010000  0to 10 403 -66.4/-66.1 1.2 5/-18 276/-224  4x41GA  EAR99 ADL5580BCCZ-R7
LTC6409CUDBHTRPBF
LTC6409 Resistor programmed ~ 0t0 10,000 0 to 52 39 -88/-93 6.9 3,5 52 3x20FN  EAR9Y  LTC64091UDB#TRPBF
LTC6409HUDBHTRPBF
Dual, resistor . LTC64191V#PBF
LTC6419 orogrammed 0to10000 0to52 335 -85/-83 6.9 3,5 104 4x3L0FN  EAR99 LTCBI9HVEPBE
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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Low Noise Amplifiers

Max RF

Part P, Frequency T Device | Vg s Package ECCN Ordering
Number P (GHz) p(dBm) Match | (V) | (mA) (mm) Code Part Number
HMC356 LNA 0.35 t0 055 External 5 104 3x3LFCSP  EAR99 HMC356LP3E
HMC3T3 LNA 07101 30 W2 35 1 intenal 5 90  3x3LFCSP  EAR99 HMC373LP3E
HMC376n LNA 07101 3 5 2 36 07 Intemal 5 75 3<3LFCSP  EAR%S HMC376LP3E
HMHCEIBAN LNA 121022 ) Y, 3% 075 Exemal 5 W 3«3LFCSP  EAR9S HMCEIBALP3E
ADRFsseg  Duakchannel, a0 % B 0 3 14  Extenal 5 85  6xGLFCSP  EARSY | ADRFSSA9BCPZN
bypassable LNA
HMC374 LNA 03103 15 5 ® 3 15 Internal 5 90 SOT-26 EARYY HMC3T4E
HMC374* LNA 03103 5 5 7 35 16 Intemal 33 7T SC70 EARYY HMC374SCTOE
HMCG39* LNA 02104 13 B ® 38 23 Intemal 5 T0  SOT-89 EARYY HMCE39ST89E
ADL55ZP LNA 04104 0 08 2 37 08  External 5 60  3x3LFCSP  5A99lb | ADLS62IACPZ-R7
ADLB523* LNA 04tk 7 A5 7 3 08  External 5 60  3x3LFCSP  5A99lb  ADLG523ACPZ-R7
HMCB09 LNA 2ok 5 205 2 36 3 Itemal 6 10 Die EARYY HMCB09
HMC609 LNA 2tk 3 20 75 365 35 ntemal 6 10 4x4LFCSP  EARYS HMCB09LCA
aDRFogls  Duakchamnel ipio0 BR300 3 1 Intemal 5 86  6x6LFCSP  5A99lb  ADRFSSISBCPZN
bypassable LNA
ADRFoGisA | Dual-channel 55,0, g 43 % 01 35 105 Intenal 5 95  GxBLFCSP  5A99lb  ADRFSSISABCPZN
bypassable LNA
ADRFs545a  Duakchannel o, 0, % W 3 145  Extermnal 5 86 GxBLFCSP  EARSD  ADRFSSASABCPIN
bypassable LNA
ADRFogyy  Dualchammel - p0 g % 3 1. 3 16 Extenal 5 85  6xGLFCSP  EARY  ADRFS5A7BCPZN
bypassable LNA
HMCTI7A LNA 48106 0 W5 8 295 13 Extemal 5 68 3x3LFCSP  EAR99 HMCTI7ALP3E
HMC39201 LNA 35107 0 m2 W85 325 17 Intemal 5 59 Die EAR99 HMC392A
MIBI0A  HighOP2LNA  O4to75 % 52 3 35 Itemnal 5 150 3x3LFCSP  EARS9 ADLBIOLACPZN
ADLSTI LNA 001t 8 3 w5 om 34 28  Itemnal 5 70 6xB6LGA  EARS9 ADLBITIACCZN
HMC3g28%A LNA 35108 2 nw %5 18  Internal 5 61 4x4LFCSP  EAR99 HMC3924LC4
ADLST21 LNA 591085 20 259 166 299 16  Intenal 33 865 2x2LFCSP  EARSS  ADLSTZIACPIN-RY
:258‘”3 LNA 001t0 9 % W5 215 3 19 Internal 5 95  2x20FCSP  EAR%S HMCBAT3LP2FE
HMHCBAI0* LNA 0011010 20 185 275 33 1 Intenal 5 65  2x2LFCSP  EAR9S HMCBAIOLP2FE
HMHCBA410 LNA 00Tto 10 2 19 L 33 13 Internal 5 65 Die EARYS HMCB410
HMCB A LNA 0011010 2 52 3 17 Internal 3,5 55  2x2LFCSP  EAR99 HMCBATILP2FE
;":EISZ*”A LNA 001t0 10 2 5 2 34 17 Intemal 5 55  2x2LFCSP  EARS  HMCBAIITCPZ-EP-PT
HMCBLI2M LNA 04toTl % 5 1B 33 15 Internal 5 80  2x2LFCSP  EAR% HMCBA4I2LP2FE
HMC902+ LNA 51010 10 0 B 2 16 Internal 35 80 Die EARSS HMC02
HMCg0Z*A LNA 5010 10 9B 2 18 Intemal 35 80  3x3LFCSP  EAR%S HMCI02LP3E
HMCBI2A LNA 041010 % 51 3 15 Internl 5 60 Die EARYY HMCBLI2CHIPS
HMCT53* LNA TtoT 2 moB 30 15 Internal 5 55 A4x4LFCSP  EARYS HMCT53LPLE
ADLS723 LNA 101t 117 ~ 45 W5 267 22 Inemal 33 1001 2x2LFCSP  EARSY  ADLST23ACPIN-RT
:\‘[;fm LNA 005wl 32 B85 2 36 25  Intemnal 5 95  2x2LFCSP  EARSD ADLBIZIACPZN
HMC-ALHA44* LNA Tto12 1 7w 2 5 Internal 5 55 Die EARSY HMC-ALHA4
HMCTT2* LNA 2to12 5 5 0B % 18 Intemal 4 45  4x4LFCSP  EAR%S HMCT72LC4
HMC564 LNA TtoTh 5 mon 2% 18 Intemal 3 Die EAR99 HMCEB4
HMCE6L* LNA Ttolh 5 nooB % 18 Intemal 3 51 4x4LFCSP  EAR%S HMCSB4LCk
ADL5724 LNA Wltol54 - 264 54 284 21  Internal 33 1007 2x2LFCSP  EARIS  ADLST24ACPIN-R
HMCA90 LNA 2to16 10 7% 3% 25  Internal 5 200 5x5LFCSP  EAR99 HMCA9OLPSE
HMCg03* LNA BtoT7 2 8 T % 17 Internal 35 80  3x3LFCSP  EAR99 HMCI03LP3E
HMCA90 LNA RtoT7 10 7 % 3 2 Intemal 5 200 Die EARSY HMC490

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. # = Offered in extended temperature range. » = Part supports single positive supply operation.
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Low Noise Amplifiers (Continued)

;art Description Frequency Max RF Device | Vs ls Package ECCN Ordering
umber (GHz) Input Power Match | (V) | (mA) (mm) Code Part Number
HMC903 LNA 6to18 20 19 15 21 16 Internal 35 90 Die EAR99 HMC303
ADL8107 New LNA 6to18 22 24 18.5 29 1.3 Internal 5 90 2x2 LFCSP EAR99 ADL8I07ACPZN
HMC516* LNA 9to18 5 2 13 20 2 Internal 3 65 Die EAR99 HMC516
HMC516*A LNA 9to18 5 20 13 25 2 Internal 3 65 5 x5 LFCSP EAR99 HMC516LC5
ADL5725 LNA 177t019.7 = 218 13.8 26.3 2.4 Internal 3.3 108 2x2 LFCSP EAR99 ADL5725ACPZN-R7
s N g1 B BT 27 25  ntemal 5 63 Die EARS HMCA462
HMCL62*" tNAand g 14 99 18 B 2% 25 Intemal 5 66 5x5LFCSP  EARY HMCA462LP5
distributed
HMC-ALH435 LNA 51020 15 13 16 25 22 Internal 5 30 Die EAR99 HMC-ALH435
HMC565" LNA 6to 20 0 22 10 20 2.3 Internal 3 53 Die EAR99 HMC565
HMC565*A LNA 6to 20 0 2 10 20 25 Internal 3 53 5 x5 LFCSP EAR99 HMC565LC5
ADL5726 LNA 212 to 23.6 = 247 15.2 257 3.3 Internal 3.3 924 2 x2LFCSP EAR99 ADL5726ACPZN-R7
HMC3427 LNA 13to 25 -5 20 5 13 3.5 Internal 3 43 Die EAR99 HMC342
HMC342*A LNA 131025 0 22 9 20 315, Internal 3 43 3 x 3 LFCSP EAR99 HMC342LC4
HMCBT7A LNA 17 to 26 2 20 il 23 2 Internal 3 65 Die EAR99 HMC517
HMC517* LNA 17 to 26 2 19 13 23 25 Internal 3 67 4 x 4 LFCSP EAR99 HMCH17LC4
ADL9005* LNA 0.01to 26.5 22 18.5 13.5 25 2.5 Internal 5 80 4 x 4 LFCSP EAR99 ADLI005ACPZN
HMC963** LNA 610265 0 22 10 18 25 Internal 35 45 4 x4 FCSP EAR99 HMC963LC4
HMC962*~ LNA 7510 26.5 10 13 13 23 25 Internal 35 70 4 x 4 LFCSP EAR99 HMC962LC4
HMC-ALH216 LNA 1410 27 6 18 14 - 25 Internal 4 90 Die 5A991.h HMC-ALH216
HMC-ALH476 LNA 1410 27 =/ 20 14 = 2 Internal 4 90 Die 5A991.h HMC-ALH476
HMC504 LNA 14 to 27 6 19.5 17 26 22 Internal 4 90 4 x 4 LFCSP 5A991.h HMC504LC4B
HMC751* LNA 17t0 27 5 25 13 25 22 Internal 4 73 4x4CC EAR99 HMC751LC4
HMC8401 LNA 0.01t0 28 20 14.5 16.5 26 15 Internal 75 60 Die EAR99 HMC8401
HMC7950*A LNA 21028 20 15 16 26 2 Internal 5 64 6x 6 OFN EAR99 HMC7950LS6
ADLS006" LNA 21020 20 15.5 18 23 25 Internal 5 53 LFCES;’_BCAV EAR99 ADLI00BACGZN
ADL9006" LNA 2t028 20 15.5 17 2 25 Internal 5 55 Die EAR99 ADLI006CHIPS
HMC752* LNA 2410 28 B 25 13 26 2.5 Internal 3 70 4= 4 LFCSP EAR99 HMC752LC4
HMC34*A LNA 21t0 29 3 13 6 16 25 Internal 3 30 Die EAR99 HMC341
HMC34r*A LNA 21t029 5 13 8 19 25 Internal 3 35 3 x 3 LFCSP EAR99 HMC341LC3B
HMC84007 LNA 0.2t0 30 23 13.5 145 26.5 2 Internal 5 67 Die 3A001.b.2.d HMC8400
HMC8402*/ LNA 21030 20 13.5 215 26 2 Internal 7 68 Die 3A001.b.2.d HMC8402
HMC519* LNA 18 to 31 8 15 14 23 3 Internal 3 75 Die EAR99 HMC519
HMC519*A LNA 18 to 31 8 144 1 23 3 Internal 3 75 4 x4 LFCSP EAR99 HMC519LC4
ADL8142 New LNA 2310 31 20 29 8.5 175 18 Internal 2 25 2x2LFCSP  3A001.b.2.d ADL8142ACPZN
HMC518 LNA 20 to 32 2 15 12 23 3 Internal 3 65 Die 3A001.b.2.d HMC518
HMC-ALH364 LNA 2410 32 -9 2 1 - 2 Internal 5 68 Die 3A001.b.2.d HMC-ALH364
HMC2637 LNA 24 t0 36 5 22 8 7 2 Internal 3 58 Die 3A001.b.2.d HMC263
HMC263** LNA 24 to 36 =5 20 8 18 2.2 Internal 3 58 3x3LFCSP  3A001.b.2d HMC263LP4E
HMC566 LNA 29 to 36 5 20 12 24 2.8 Internal 3 80 Die 3A001.b.2.d HMC566
HMC566* LNA 29 to 36 5 2 12 24 2.8 Internal 3 82 4x4|FCSP  3A001.b.2.d HMC566LP4E
HMC-ALHA445A LNA 18 to 40 10 10 12 = 39 Internal 5 45 Die 3A001.b.2.d HMC-ALH445
HMC-ALH140 LNA 24 to 40 6 1.5 15 - 4 Internal 4 60 Die 3A001.b.2.d HMC-ALH140
HMC-ALH244 LNA 24 to 40 6 12 13 = 35 Internal 4 ) Die 3A001.b.2.d HMC-ALH244
HMC-ALH369* LNA 24 to 40 5 22 il = 2 Internal 5 66 Die 3A001.b.2.d HMC-ALH369
HMC1040*A LNA 2410 43.5 5 22 12 22 217 Internal 25 70 3x3LFCSP  3A001.b.2d HMC1040LP3CE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. * = Part supports single positive supply operation.

VISIT ANALOG.COM/RF 17
e,


https://www.analog.com/RF
https://www.analog.com/en/products/hmc903-die.html
https://www.analog.com/HMC903
https://www.analog.com/ADL8107
https://www.analog.com/en/products/hmc516-die.html
https://www.analog.com/HMC516
https://www.analog.com/en/products/hmc516lc5.html
https://www.analog.com/ADL5725
https://www.analog.com/en/products/hmc462-die.html
https://www.analog.com/HMC462
https://www.analog.com/en/products/hmc462lp5.html
https://www.analog.com/en/products/hmc-alh435-die.html
https://www.analog.com/en/products/hmc565-die.html
https://www.analog.com/HMC565
https://www.analog.com/en/products/hmc565lc5.html
https://www.analog.com/ADL5726
https://www.analog.com/en/products/hmc342-die.html
https://www.analog.com/HMC342
https://www.analog.com/en/products/hmc342lc4.html
https://www.analog.com/en/products/hmc517-die.html
https://www.analog.com/HMC517
https://www.analog.com/en/products/hmc517lc4.html
https://www.analog.com/ADL9005
https://www.analog.com/HMC963
https://www.analog.com/HMC962
https://www.analog.com/en/products/hmc-alh216-die.html
https://www.analog.com/en/products/hmc-alh476-die.html
https://www.analog.com/HMC504
https://www.analog.com/HMC751
https://www.analog.com/HMC8401
https://www.analog.com/HMC8401
https://www.analog.com/HMC7950
https://www.analog.com/ADL9006
https://www.analog.com/ADL9006
https://www.analog.com/HMC752
https://www.analog.com/en/products/hmc341-die.html
https://www.analog.com/HMC341
https://www.analog.com/en/products/hmc341lc3b.html
https://www.analog.com/en/products/hmc8400-die.html
https://www.analog.com/HMC8400
https://www.analog.com/HMC8402
https://www.analog.com/HMC8402
https://www.analog.com/en/products/hmc519-die.html
https://www.analog.com/HMC519
https://www.analog.com/en/products/hmc519lc4.html
https://www.analog.com/en/products/adl8142.html
https://www.analog.com/HMC518
https://www.analog.com/HMC518
https://www.analog.com/en/products/hmc-alh364-die.html
https://www.analog.com/en/products/hmc263-die.html
https://www.analog.com/HMC263
https://www.analog.com/en/products/hmc263lp4e.html
https://www.analog.com/HMC566
https://www.analog.com/HMC566
https://www.analog.com/HMC566
https://www.analog.com/HMC-ALH445
https://www.analog.com/en/products/hmc-alh140-die.html
https://www.analog.com/en/products/hmc-alh244-die.html
https://www.analog.com/en/products/hmc-alh369-die.html
https://www.analog.com/en/products/hmc1040lp3ce.html

Low Noise Amplifiers (Continued)

Part Frequency Max RF Gain Ui (i N0|se Device VS I Package ECCN Ordering
Number EEaliiion (GHz) Input Power | (dB) HiB e AT Match (mA) (mm) Code Part Number
(dBm) | (dBm) (dB)
14

HMC1040*A 20 to 44 255 25 Internal 3A001.b.2.d HMC1040CHIPS
HMC-ALH376 LNA 35to 45 = 16 6 = 2 Internal 4 87 Die 3A001.b.2.d HMC-ALH376
HMC-ALH382* LNA 57 to 65 4 2 12 = 4 Internal 25 64 Die EAR99 HMC-ALH382
HMC8325* LNA Tlto 86 = 2 13 22 36 Internal 3 50 Die 3A001.b.2.9 HMC8325
ADL7003* LNA 50 to 95 15 14 14 2 5 Internal 3 120 Die 3A001.b.2.h ADL7003CHIPS

ADL8107: Miniature Ultralow Noise Amplifier, 6 GHz to 18 GHz

Key Features

> Single positive supply (self biased)

> RF bandwidth: 6 GHz to 18 GHz

> 0IP3: 29 dBm typical at 7 GHz to 16 GHz

> High gain: 24 dB typical at 7 GHz to 16 GHz

> Saturated output power: 20 dBm typical
at 10 GHz

> Low noise figure: 1.3 dB typical at 7 GHz
to 16 GHz

> Supply voltage: Vy, =5V at 90 mA
> 8-lead, 2 mm x 2 mm LFCSP

Applications RBIAS 1 |-> <-{ s vbD

> Test instrumentation GND 2} <-{7 GND
. Lo RFIN 3 |=° }—<-18 RFOUT

> Military communications OND & IB {5 onp

» Radar

HMC1126: Ultrawideband, Low Noise SMT Amplifier 0.4 GHz to 52 GHz

Key Features

> Wide RF bandwidth: 0.4 GHz to 52 GHz

> 0IP3: 27 dBm typical at 26 GHz to 40 GHz
> Gain: 12 dB typical at 0.4 GHz to 52 GHz

> Saturated output power: 20 dBm typical at

26 GHz to 40 GHz

> Noise figure: 4.5 dB typical at 26 GHz
to 40 GHz

> Supply voltage: Vy; =5V at 85 mA

HMC8413: Wideband High Linearity, Low Noise Amplifier, 0.01 GHz to 9 GHz

Key Features
> Single positive supply (self biased)
> RF bandwidth: 0.01 GHz to 9 GHz

> High OIP3: 35 dBm typical at 0.01 GHz to 7 GHz

> Gain: 19.5 dB typical at 0.01 GHz to 7 GHz

> Saturated output power: 22 dBm typical
at7GHz

> Low noise figure: 1.9 dB typical at 0.01 GHz
to 7 GHz

* = X-Microwave. * = Part supports single positive supply operation.

18

> No external passives required 2222 32
o o o o > o
> 24-lead, 5 mm x 5 mm LGA_CAV & R 8 & R =
> 12-pad, 1.456 mm = 2.3 mm die also - ; B
available (CHIP) s = e
GND 2| " |17 GND
Applications 6ND 3| :~~|16 RFOUT
> Test instrumentation RFIN4 | |15 6ND
> Military communications GNDS5| |14 GND
» Radar GND B[ “|13eND
~ e o 2 = o
o T 8 o a o
=z o Z o Z =z
6 > o L o ©
> Supply voltage: Vy; =5V at 95 mA
> 8-lead, 2 mm x 2 mm LFCSP
Applications
» Test instrumentation RBIAS 1| 7| aNc
> Military communications RFIN1 2 :IAD[: 5 RFOUT/VDD
> Radar GND 3 | | seND

» Telecommunications
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ADLB8104: Wideband, High Linearity, Low Noise Amplifier, 0.4 GHz to 7.5 GHz

Key Features
» Single positive supply (self biased)

2]

: , o8 ¢

> High 0IP2: 52 dBm typical at 0.6 GHz to 7.5 GHz 2 x>z

@ e 3R

> High gain: 15 dB typical at 0.6 GHz to 6 GHz SIS
> High 0IP3: 32 dBm typical GND 1 f-° {12 nc

o . RFIN 2[>> <-{11 RrFouT

> Low noise figure: 3.5 dB typical at 0.4 GHz to 6 GHz NC 3 :;|—| |J—:: 10 GND
> RoHS-compliant, 3 mm x 3 mm, 16-lead LFCSP NC &l 19 nNC

Applications —

> Test instrumentation g2¢2¢g

> Military communications

Gain Blocks and Driver Amplifiers

Frequency Gain | Output P1dB | Output | Noise Figure | Device Vs ls Package ECCN
) (@) | (aBm) | IP3(dBm) (dB) Match | (V) | (md) | (mm) | Ccode | Ordering PartNumber

ADL5534* Gain block 0.02t0 0.5 2.5 Internal 5 98 LFCSP* EAR99 ADL5534ACPZ-R7
ADL553T* Gain block 0.02t0 0.5 209 20 4 2.5 Internal 5 100 LSFES3P EAR99 ADL5531ACPZ-R7
ADL5530* Gain block Otol 16.8 22 31 3 Internal 3 10 LZFESSP EAR99 ADL5530ACPZ-WP
ADL5536* Gain block 0.02to1 20 20 45 2.6 Internal 5 105 S0T-89 EAR99 ADL5536ARKZ-R7
ADL5535* Gain block 0.02to1 16 19 46 3.2 Internal 5 97 SOT-89 EAR99 ADL5535ARKZ-R7
W bx
ADL5605 driver amp 0.7to1 23 31 Lty 48 External 5 307 LFCSP EAR99 ADL5605ACPZ-R7
LTC6433-15 Gain block 0.0001to 1.4 15.9 19.2 47 3.22 Internal 5 95  4x4QFN  EAR99 LTC6433AIUF-15#TRPBF
LTC6433-15 Gain block 0.0001 to 1.4 15.9 19.2 45 3.22 Internal 5 95  4x40FN  EAR99 LTC6433BIUF-154# TRPBF
LTC6431-20 Gain block 0.02to 1.4 20.8 22 46.2 2.6 Internal 5 93  4x4QFN  EAR99 LTC643TAIUF-20#TRPBF
LTC6431-20 Gain block 0.02to 1.4 20.8 22 457 2.6 Internal 5 93  4x4QFN  EAR99 LTC6431BIUF-20#TRPBF
LTC6431-15 Gain block 0.02t0 17 15.5 20.6 47 3.33 Internal 5 85.1 4x40FN  EAR99 LTCB43TAIUF-154# TRPBF
LTC6431-15 Gain block 0.02t017 15.5 20.6 455 3.33 Internal 5 851 4x4QFN  EAR99 LTC6431BIUF-15#TRPBF
AD8354* Gain block 0.001t0 2.7 20 5 19 42 Internal 3 25 L2FES$P EAR99 AD8354ACPZ-REEL7
ADB353* Gain block 0.001t0 2.7 20 9 24 5.6 Internal 3 42 LzF(x:SSP EAR99 AD8353ACPZ-REEL7
ADLE320* e 041027 132 % & 44 Extemal 33 4 SOT89  EAR9O ADL320ARKZ-R7
river amp
ADL5606 . UL 181027 243 3l 46 47 External 5 362 i EAR99 ADL5606ACPZ-R7
driver amp LFCSP
HMC789* 9'25 b 07t028 18 25 42 3.8 External b 125 SOT-89 EAR99 HMC789ST89E
driver amp
HMC741* Gain block 0.05t0 3 20 19 42 2.5 Internal 5 96 S0T-89 EAR99 HMC741ST89E
HMC740* Gain block 0.05t0 3 15 18 40 #5 Internal 5 88 SOT-89 EAR99 HMC740ST89E
HMC395 Gain block Oto4 15 15 28 45 Internal 5 b4 Die EAR99 HMC395
HMC589A* Gain block Oto4 21 2 33 45 Internal 5 82 S0T-89 EAR99 HMC589AST8IE
ADL560T* Gain block 0.05to 4 15 19 43 3.7 Internal b 83 SOT-89 EAR99 ADL5601ARKZ-R7
ADL5602* Gain block 0.05to 4 19.3 19 42 3.3 Internal 5 89 SOT-89 EAR99 ADL5602ARKZ-R7
HMCB36* Gain block 02to4 13 22 40 2.2 Internal 5 155 SOT-89 EAR99 HMC636ST89
ADL5324* .0'5 . 04to4 14 29 b 3.5 External 3.3 60 SOT-89 EAR99 ADL5324ARKZ-R7
driver amp
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.* = X-Microwave.
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Gain Blocks and Driver Amplifiers (Continued)

Frequency Gain | Output P1dB | Output | Noise Figure | Device | Vs Iy Package ECCN
(6Ha) @) | (dBm | P3(Bm | (dB) Mach | ) [ (ma)| (mm) | coge | OrderingPart Number

0.25W

ADLB32M 23to k4 External SOT-89  EAR99 ADL5321ARKZ-R7
driver amp
HMC326 ; Ui 3t045 2 2 3 5 Itenal 5 130 MSOP  EARS HMC326MS86
river amp
HMC480* Gain black Oto5 19 20 3 29 Internal 8 82 SOT-83  EAR99 HMC480ST89
HMC313 Gain black 0to6 17 i 27 65 Internal 5 50  SOT-26  EAR99 HMC313
HMC3T Gain block Oto6 1 16 3 5 External 5 55  SOT-89  EAR99 HMC3TISTB9E
HMC3T Gain block Oto6 145 16 32 45 External 5 55 L3FESSP EARS9 HMC3TILP3E
ADLB545* Gainblock  003to6 241 18 36 29 Internal 5 56 SOT-89  EAR99 ADLB545ARKZ-RT
ADLBBA4* Gainblock  003to6 174 18 35 29 Internal 5 55  SOT-89  EARSS ADLBSL4ARKZ-RT
ADLG6T* Gainblock  003to6 2] i 39 21 Internal 5 91 SOT-83  EAR9Y ADL5GTIARKZ-RT
ADLBB4Z* Gainblock  005t06 187 18 39 32 Internal 5 93 SFESP EAR9 ADLE542ACPZ-RT
ADLB54T* Gainblock  005t06 7 16 39 38 Internal 5 90 LBFESP EAR9Y ADLE54IACPZ-RT
HMC3T Gain block 0to8 15 15 30 5 External 5 55 SC70  EAR9 HMC3TISCT0E
HMC396 Gain block Oto8 12 i 30 8 Internal 5 56 Die EAR9 HMC396
HMC405 Gain block 0to10 16 13 25 4 Internal 5 50 Die EAR9 HMCA405
HMC397 Gain black 0to10 15 1 2% 45 Internal 5 56 Die EAR9Y HMC397
HMC788A* Gain block 0to10 i 20 33 7 Internal 5 76 LZFESZP EAR9S HMC788ALP2E
HMC3567* Gain block 41010 15 1 % 35 temal 5 4 L3FES3P EARS9 HMC3587LP3BE
ADLBI50A L°‘:1’0‘?2:se BtoTh 13 19 315 35 Internal 5 76 Die EAR99 ADLSIS0ACHIP
ADLSIS0A Lt g Btolh 12 18 30 36 ntemal 5 74 22 EARe ADLSIS0ACPZN
noise LFCSP
HMC3653* Gain black Tto15 15 15 28 4 Internal 5 4 L3FES3P EAR99 HMC3653LP3BE

ADLB8150: GaAs, HBT, MMIC, Low Phase Noise Amplifier, 6 GHz to 14 GHz

Key Features
> 0OP1dB: 18 dBm (typical at 7 GHz to 12 GHz)

> PSAT: 22 dBm (typical at 7 GHz to 12 GHz)

> Gain: 12 dB (typical at 7 GHz to 12 GHz)
> 0IP3: 30 dBm typical ADLB8150ACHIP

> Phase noise: =172 dBc/Hz at L
10 kHz offset Dl RFOUT/Vg,

> Supply voltage: 5 V at 74 mA El%

> 6-lead, 2 mm x 2 mm LFCSP

-
L

Applications

> Military and space

» Test instrumentation

» Communications

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. * = Part supports single positive supply operation.
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Low Phase Noise Amplifiers

Description

Frequency

(GHz)

Gain
(GL)

Additive

Phase Noise
(10 kHz Offset)

(dBc/Hz)

Package
(mm)

Ordering Part
Number

LTC6431-20
LTC6431-15
LTC6430-15
LTC6430-20
HMC589A*
ADL5602*

HMC326

HMC3IM*
HMC31r*
ADL56ITT*
ADL5544*
HMC637BA*
HMC31r*
HMC788A*
HMC8410*
HMC8410

HMCBA4TT™

HMCBATIA*
New

HMC3587*
ADL8150
ADL8150
HMC3653*

HMC606”

HMC606"*

HMC460
HMC460*

HMC797A

HMC797A*

HMC994A*

HMC994A

HMC5194*
HMC519

Wideband Distributed Amplifiers

Gain Block
Gain Block
Differential Amp
Differential Amp
Gain block
Gain block

0.25W
driver amp

Gain block
Gain block
Gain block
Gain block
Distributed
Gain block
Gain block
LNA
LNA

LNA

LNA

Gain block
Low phase noise
Low phase noise

Gain block

Low phase
noise

Low phase
noise

Distributed
Distributed

W,
distributed

1w,
distributed

0.8W,
distributed

05W,
distributed

LNA
LNA

0.02 to 1.4
0.02t017
0.02t02
0.02 to 2.06
Oto4
0.05to 4

Jto kb

Otob
0to6
003 to 6
0.03to 6
0to75
Oto8
0to10
0.01to 10
001t 10

0.01t0 10

0.01to 10

41010
6to 14
6 to 14
Tto15

2t018

2t018

0to20
0t020

0to22

0to22

0to28

0to 30

18to 31
18to 3l

20.8
155
15.2
20.8
2
19.3

2

15
14.5
221
174
155

125

135

14
14

145

a4

25
2

20

20

29

29

28

28

m
14

45
45
46
48
33
42

36

32
32
39
35
39
30
33
33
33

34

34

25
315
30
28

22

29
30

4]

4]

38

39

23
23

35
35
36

25
25

35

3.5

3.5

-172
-162

-167

-165
-165
-156
-156
-163
-165
-153
-157
-157

-161

-161

-172
-172
-160

-166

-166

-155
-155

-161

-161

-161

-161

-150
-150

Internal
Internal
Internal
Internal
Internal

Internal

Internal

External
External
Internal
Internal
Internal
External
Internal
Internal

Internal

Internal

Internal

Internal
Internal
Internal

Internal

Internal

Internal

Internal

Internal

Internal

Internal

Internal

Internal

Internal

ol ol ol ol ol

(2]
Ty o o1 o1 o

o

(SIS L RS L G 1

10

10

10

10

130

55
55
]
55
345
55
76
65
65

55

55

44
76
74
44

64

75
75

400

400

250

250

75
75

b4 OFN
bk OFN
bx 4 OFN
bk OFN
S0T-89
S0T-89

MSOP

S0T-89
3x 3 LFCSP
S0T-89
S0T-89
5x5 LFCSP
SC70
2x2LFCSP
2x2 LFCSP
Die
2x2 LFCSP

2x2 LFCSP

3 x3 LFCSP
Die
2x2 LFCSP
3 x3 LFCSP

Die

5 x5 LFCSP
Die

5 x5 LFCSP
Die

5 x5 LFCSP

5 x5 LFCSP
Die

4 x 4 | FCSP
Die

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

EAR99

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

EAR99

EAR99

EAR99
EAR99
EAR99
EAR99

EAR99

EAR99

EAR99
EAR99

EAR99

EAR99

EAR99

EAR99

EAR99
EAR99

LTC6431AIUF-20#PBF
LTC6431AIUF-15#PBF
LTC6430AIUF-15#PBF
LTC6430AIUF-20#PBF
HMC589ASTBIE
ADL5602ARKZ-R7

HMC326MS86

HMC3MST89E
HMC3MLP3E
ADL56TIARKZ-R7
ADL5544ARKZ-R7
HMCB37BPMSE
HMC3MSC70E
HMC788ALP2E
HMCB4I0LP2FE
HMC8410

HMCBATLP2FE

HMCB4NTCPZ-EP-PT

HMC3587LP3BE
ADLB150ACHIP
ADL8150ACPZN
HMC3653LP3BE

HMCE06

HMC60BLCS

HMC460
HMCA460LC5

HMC797A

HMC797APMSE

HMC994APMSE

HMC994A

HMC519LC4
HMC519

Part Number DL Frequency | Gain | Output P1dB | Output IP3 Noise Device Vs I Package ECCN Ordering
P (GHz) (dB) (dBm) (dBm) Flgure(dB) Match (V) | (mA) (mm) Code Part Number

HMCB37A*
HMC637A

HMC637B
HMC659
HMCB59*
HMC633

Distributed

1W, output
distributed

Distributed
Distributed
Distributed
Distributed

0to6

0to6

0to75
Oto15
0to1b
5to17

14

155
19
19
29

30.5

28
27
28
23

4

39
35
35
30

A

35
2
25
8

Internal

Internal

Internal
Internal
Internal

Internal

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. * = Part supports single positive supply operation.
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400

345
300
300
180

5 x5 LFCSP
Die

5 x5 LFCSP
Die

5 x5 LFCSP
Die

EAR99

EAR99

EAR99
EAR99
EAR99
EAR99

HMCB37ALPSE
HMCB37A

HMCB37BPMSE
HMCB59
HMCB59LC5
HMCB33
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https://www.analog.com/RF
https://www.analog.com/LTC6431-20
https://www.analog.com/LTC6431-15
https://www.analog.com/LTC6430-15
https://www.analog.com/LTC6430-20
https://www.analog.com/HMC589A
https://www.analog.com/ADL5602
https://www.analog.com/HMC326
https://www.analog.com/en/products/hmc311st89.html
https://www.analog.com/HMC311
https://www.analog.com/ADL5611
https://www.analog.com/ADL5544
https://www.analog.com/en/products/hmc637bpm5e.html
https://www.analog.com/en/products/hmc311sc70.html
https://www.analog.com/HMC788A
https://www.analog.com/en/products/hmc8410lp2fe.html
https://www.analog.com/en/products/hmc8410-die.html
https://www.analog.com/HMC8410
https://www.analog.com/HMC8411
https://www.analog.com/HMC8411
https://www.analog.com/HMC3587
https://www.analog.com/ADL8150
https://www.analog.com/ADL8150
https://www.analog.com/HMC3653
https://www.analog.com/en/products/hmc606-die.html
https://www.analog.com/HMC606
https://www.analog.com/en/products/hmc606lc5.html
https://www.analog.com/en/products/hmc460-die.html
https://www.analog.com/HMC460
https://www.analog.com/en/products/hmc460lc5.html
https://www.analog.com/en/products/hmc797a-die.html
https://www.analog.com/HMC797A
https://www.analog.com/en/products/hmc797apm5e.html
https://www.analog.com/en/products/hmc994apm5e.html
https://www.analog.com/en/products/hmc994a-die.html
https://www.analog.com/HMC994A
https://www.analog.com/en/products/hmc519lc4.html
https://www.analog.com/en/products/hmc519-die.html
https://www.analog.com/HMC519
https://www.analog.com/HMC637A
https://www.analog.com/HMC637A
https://www.analog.com/HMC637A
https://www.analog.com/HMC637B
https://www.analog.com/en/search.html?q=HMC659
https://www.analog.com/HMC659
https://www.analog.com/en/search.html?q=HMC659
https://www.analog.com/HMC633
https://www.analog.com/HMC633

Wideband Distributed Amplifiers (Continued)

Frequency | Gain Output Output Noise Device Vs ls Package Ordering
(GH2) | (@B) | P1oB(dBm) | IP3 (dBm) quure(dB) Mach | (V) | (ma) | (mm) | EEONCOOR | parumber

HMCB33*
HMC459
HMC606*
HMCB0BM*
HMC1049
HMC559
HMC460
HMC460*
HMC465
HMC465*
HMC1049*
HMC-ALH482
HMC-ALH102
HMC464
HMC464*
HMC463
HMC463*
HMCA463
HMC4621*
HMC462/*
HMC634
HMCB34*
HMC998A*
HMC998A*

HMC797A

HMC797A*
HMCI07A7
HMCI07AM*
HMC994A*
HMC994A
HMC562
HMCI30A
HMC5805A*
HMC635*
HMCB35*
HMC1022A
HMC127
HMCT26*

HMC1126
New

HMC-AUH312

Distributed
Distributed
Low phase noise
Low phase noise
LNA and distributed
Distributed
Distributed
Distributed
Distributed
Distributed
LNA and distributed
LNA and distributed
Distributed
Distributed
Distributed
Distributed
Distributed
Distributed
Distributed
Distributed
Distributed
Distributed
2 W, distributed
2 W, distributed

1W, distributed

1W, distributed
0.6 W, distributed
0.6 W, distributed
0.8 W, distributed
0.5 W, distributed
Distributed
0.25 W, distributed
0.25 W, distributed
Distributed
Distributed
Power amp
Distributed
Distributed

Distributed

Distributed

55t0 17
0to18
2t018
2t018

0.3t019
0t020
0to20
0t020
0t020
0t020

0.3 t0 20
2t020
2t020
21020
2t020
21020
21020
2t020
21020
21020
51020
51020
0to22
0to22

0to22

0to22

0.2t022
0.2t0 22
0to28

0to30

210 35

0to 40

0to 40

18 to 40
18 to 40
0to 48

2t050

2t050

0.4 to 52

0.5 to 65

145

325
32
29
29
28
28
28
28

22
245

32
22
21
36
29
30
30
28
29

30
30
28
26
28
27
25
3l
29
43
42

4

4
4
40
38
39
21
335
29
29
27
29
22
28

285

Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

Internal
Internal

Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

Internal

Internal

Internal

8 290
- B4
770
0 400
8 75
8 75
8 160
8 160
71
445
2 5%
8 290
8 290
5 60
5 60
5 60
5 63
5 66
5 180
5 180
5 500
5 500
0 400
0 400
0 350
0 350
0 250
0 250
8 80
0
0
5 280
5 280
0 150
5 65
5 66
5 85
8 60

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. * = Part supports single positive supply operation.
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4 x4 LFCSP
Die
Die

5x 5 LFCSP
Die
Die
Die

5x 5 LFCSP
Die

5x 5 LFCSP

5x5 LFCSP
Die
Die
Die

5x5 LFCSP
Die

5x 5 LFCSP

LFCSP

Die

5 x5 LFCSP
Die

4 x 4 LFCSP
Die

5 x5 LFCSP
Die

5 x5 LFCSP
Die

5x5 LFCSP

5 x5 LFCSP
Die
Die
Die

6 x 6 LFCSP
Die

4 x4 LFCSP
Die
Die
Die

5 x5 LGA_CAV

Die

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

EAR99

EAR99
EAR99
EAR99
EAR99
EAR99
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d

3A001.b.2.d

3A001.b.2.f

HMCB33LCA
HMC459
HMCB06

HMCBOBLCH
HMC1049
HMC559
HMC460

HMC460LC5
HMC465

HMCA4B5LP5

HMC1049LP5E

HMC-ALH482

HMC-ALH102
HMCA464

HMC464LPSE
HMC463
HMC463LP5
HMC463LH250
HMC462

HMCA462LP5
HMCB34

HMCE34LCA
HMC998A

HMC998APMSE

HMC797A

HMC797APMSE
HMC907A
HMC907APMSE
HMC994APMSE
HMC994A
HMC562
HMCY30A
HMC5805ALS6
HMCB35
HMCB35LCA
HMC1022ACHIPS
HMCT27
HMCTI26

HMCT26ACEZ

HMC-AUH312
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https://www.analog.com/en/products/hmc633lc4.html
https://www.analog.com/HMC459
https://www.analog.com/HMC459
https://www.analog.com/en/products/hmc606-die.html
https://www.analog.com/HMC606
https://www.analog.com/en/products/hmc606lc5.html
https://www.analog.com/en/products/hmc1049-die.html
https://www.analog.com/HMC1049
https://www.analog.com/HMC559
https://www.analog.com/HMC559
https://www.analog.com/en/products/hmc460-die.html
https://www.analog.com/HMC460
https://www.analog.com/en/products/hmc460lc5.html
https://www.analog.com/en/products/hmc465-die.html
https://www.analog.com/HMC465
https://www.analog.com/en/products/hmc465lp5.html
https://www.analog.com/en/products/hmc1049lp5e.html
https://www.analog.com/en/products/hmc-alh482-die.html
https://www.analog.com/en/products/hmc-alh102-die.html
https://www.analog.com/en/products/hmc464-die.html
https://www.analog.com/HMC464
https://www.analog.com/en/products/hmc464lp5.html
https://www.analog.com/en/products/hmc463-die.html
https://www.analog.com/HMC463
https://www.analog.com/en/products/hmc463lp5.html
https://www.analog.com/en/products/hmc463lh250.html
https://www.analog.com/en/products/hmc462-die.html
https://www.analog.com/HMC462
https://www.analog.com/en/products/hmc462lp5.html
https://www.analog.com/en/products/hmc634-die.html
https://www.analog.com/HMC634
https://www.analog.com/en/products/hmc634lc4.html
https://www.analog.com/en/products/hmc998a-die.html
https://www.analog.com/HMC998A
https://www.analog.com/en/products/hmc998apm5e.html
https://www.analog.com/en/products/hmc797a-die.html
https://www.analog.com/HMC797A
https://www.analog.com/en/products/hmc797apm5e.html
https://www.analog.com/en/products/hmc907a-die.html
https://www.analog.com/HMC907A
https://www.analog.com/en/products/hmc907apm5e.html
https://www.analog.com/en/products/hmc994apm5e.html
https://www.analog.com/en/products/hmc994a-die.html
https://www.analog.com/HMC994A
https://www.analog.com/HMC562
https://www.analog.com/HMC562
https://www.analog.com/en/products/hmc930a-die.html
https://www.analog.com/HMC930A
https://www.analog.com/en/products/hmc5805a.html
https://www.analog.com/en/products/hmc635-die.html
https://www.analog.com/HMC635
https://www.analog.com/en/products/hmc635lc4.html
https://www.analog.com/en/products/hmc1022a-die.html
https://www.analog.com/HMC1127
https://www.analog.com/HMC1127
https://www.analog.com/HMC1126
https://www.analog.com/HMC1126
https://www.analog.com/HMC1126
https://www.analog.com/en/products/hmc-auh312-die.html

Linear and Power Amplifiers

s | rrpion | "4 e | o |y | e || e
HMC450 07Wdriver  08to1 26 External 5 30 0S0P EAR99 HMC4500S166E
HMC453 16WPA  04t022 22 33 50 65 External 5 725 0S0P EAR99 HMC4530S16GE
HMC452* TWPA 041022 2 30 49 75 External 5 510 S07-89 EAR99 HMCA4525T89
HMC452 TW PA 04t022 23 30 48 7 External 5§ 485 0S0P EAR99 HMC4520S16GE
HMC453* T6WPA  045t022 2 32 49 6.5 External 5 725 S07-89 EAR99 HMC453ST89
HMCA454* 0O5WPA  04to25 13 27 1) 6 External 5 150 S0T-89 EAR99 HMCA454ST89
HMC455 05WPA  17t025 13 27 4 = External & 180 3x3LFCSP EAR99 HMCA455LP3E
HMCA14 TW PA 22t028 20 27 39 = External 5 300 MSOP EAR99 HMC414MS8GE
HMCA409 TW PA 33t038 3 3 46 58 External 5 615  3x3LFCSP EAR99 HMC409LP4E
HMC327* 0.5 W PA 3toh 2 27 40 5 Internal 5 250 MSOP EAR99 HMC327MS8GE
HMCA15 0.2Wdriver  49t059 20 2 32 6 External 3 285  3x3LFCSP EAR99 HMCAI5LP3E
HMC408* TW PA 51to59 20 30 43 6 External & 750 3= 3 0FN EAR99 HMC408LP3E
HMC406* 0.25 W PA bta6 17 27 38 6 Internal 5 300 MSOP EAR99 HMC40BMSBGE
HMC407* 0.32 W PA 5to7 15 25 40 55 Internal 5 230 MSOP EAR99 HMC407MSBGE
HMCB37BA* Distributed ~ 0to75 165 28 39 35 Internal 12 345 5x5LFCSP EAR99 HMC637BPMSE
HMCTIZI 4WPA  55to85 27 36 b = Internal 7 2200  6xBLFCSP  3A00Lb.2.b HMCTIZILPGGE
HMC7357 2WPA 55t085 29 35 4 = Internal 8 1200 4x40QFN EAR99 HMC7357LP5GE
HMC59T* 2W PA 6to95 18 33 4 = Internal 7 1340 5x5QFN EAR99 HMCB91LPSE
ADPA9002A Poweramp ~ 0tol0 165 28 405 4 Internal 10 385 LF[ISSFX’_SCAV EAR99 ADPAGO02ACGZN
HMC591 2 W PA 6tol0 23 33 43 = Internal 7 1340 Die EAR99 HMC51
HMC590 TWPA 6to10 25 3 4 = Internal 7 820 Die EAR99 HMC590
HMC590 TW PA 6tal0 2 3 40 = Internal 7 820 5 x5 OFN EAR99 HMC590LPSE
HMC608* 05Wdriver 95toT5 29 27 33 6 Internal 5 30 bx 4 OFN EAR99 HMCB0BLC4
HMC487* 2 W PA 9012 2 3 36 8 Internal 7 1300 5x50FN EAR99 HMC4BTLPSE
HMCA4L1M 0.06 W driver 65t0135 14 18 29 45 Internal 5 95 33 0FN EAR99 HMCA441LP3
HMC952A 2W PA 9tols 33 36 43 = Internal 6 1400 5x5LFCSP EAR99 HMC952ALP5GE
HMCA441 008 Wdriver 7to155 16 19 30 45 Internal 5 90 1x10FN EAR99 HMC44TLMI
HMCL41A 0.08 Wdriver 7to155 15 20 32 48 Internal 5 90  5x5LFCSP EAR99 HMCA4TLHS
HMCA5IA dr?\',]ezfa‘f’np 58 8 195 2 7 lternal 5 120 3x3LFCSP EAR99 HMCASILP3E
HMC1082* Driveramp ~ 55t018 24 255 36 = Internal 5 220 Die EAR99 HMCI082CHIP
HMC1082* 0.25Wdriver 55t018 22 2% 35 = Internal 5 220 4x 4 OFN EAR99 HMCI082LP4E
HMC441A 0.08 W driver 6to18 16 20 32 45 Internal 5 95 Die EAR99 HMC441
HMCA441M 01Wdriver ~ 6t018 17 20 32 45 Internal 5 95 3= 3 0FN EAR99 HMCA44ILC3B
HMC45IA 01Wdriver  5t020 22 20 30 = Internal 5 127 Die EAR99 HMC451
HMC45IN 008 Wdriver 5t020 19 19 30 7 Internal 5 | 3% 3 0FN EAR99 HMCA451LC3
HMCB98 2WPA Bto20 26 34 b = External 6 100 6% 6 OFN EAR99 HMCB98ILSE
HMC498 0.25Wdriver 17to24 24 25 34 = Internal 5 250 Die EAR99 HMC498
HMC498* 0.3Wdriver  17to 24 22 25 36 4 Internal 5 250 4x4QFN EAR99 HMC498LC4
HMCL42 O1Wdriver T75to24 14 2 28 6.5 Internal 5 85 135 LCC EAR99 HMCA4L2LMT
HMC442 014 W driver 175t0255 16 2 28 55 Internal 5 84 Die EAR99 HMCA442
HMC442 016 W driver 175t0255 13 2 21 8 Internal 5 84 3= 3 0FN EAR99 HMC442LC3B
HMCBB3A O5WPA  24t0295 24 27 385 45 Internal 5.5 350 4x 4 OFN EAR99 HMCBB3ALCA
HMC383* 004Wdriver 12t030 16 16 25 7 Internal 5 100 Die EAR99 HMC383
HMC383* 0.04 W driver  12to 30 15 7 25 15 Internal 5 100 b x4 QFN EAR99 HMC383LC4
HMC7441 2WPA  275t0315 23 34 38 = Internal 6 1000 Die 3A001.b.2.c HMCT7441
HMC499 0.25Wdriver 21t032 16 2% 33 = Internal 5 200 Die 3A001.b.2.d HMCA499
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. A = Part supports single positive supply operation.
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https://www.analog.com/HMC415
https://www.analog.com/HMC408
https://www.analog.com/HMC406
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https://www.analog.com/en/products/hmc637bpm5e.html
https://www.analog.com/HMC1121
https://www.analog.com/HMC7357
https://www.analog.com/en/products/hmc591lp5.html
https://www.analog.com/ADPA9002
https://www.analog.com/en/products/hmc591-die.html
https://www.analog.com/HMC591
https://www.analog.com/en/products/hmc590-die.html
https://www.analog.com/HMC590
https://www.analog.com/en/products/hmc590lp5.html
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https://www.analog.com/HMC487
https://www.analog.com/en/products/hmc441lp3.html
https://www.analog.com/HMC952A
https://www.analog.com/en/products/hmc441lm1.html
https://www.analog.com/en/products/hmc441lh5.html
https://www.analog.com/en/products/hmc451lp3.html
https://www.analog.com/HMC1082
https://www.analog.com/HMC1082
https://www.analog.com/en/products/hmc441-die.html
https://www.analog.com/HMC441
https://www.analog.com/en/products/hmc441lc3b.html
https://www.analog.com/en/products/hmc451-die.html
https://www.analog.com/HMC451
https://www.analog.com/en/products/hmc451lc3.html
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https://www.analog.com/en/products/hmc498-die.html
https://www.analog.com/HMC498
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https://www.analog.com/en/products/hmc442lc3b.html
https://www.analog.com/en/products/hmc863alc4.html
https://www.analog.com/en/products/hmc383-die.html
https://www.analog.com/HMC383
https://www.analog.com/en/products/hmc383lc4.html
https://www.analog.com/HMC7441
https://www.analog.com/HMC7441
https://www.analog.com/en/products/hmc499-die.html
https://www.analog.com/HMC499

Linear and Power Amplifiers (Continued)

k| bt | T e | 41 | | | o
HMCA9* 02Wdiver 203 T 2% 3 5 hternal 5 200 A4x4OFN  3A00Lb2d HMCA99LCH
HMCTI32 WPA 2R % 2 3 55  Inemal 5 650  5x5LFCSP  3A001b2d HMCTT32PMSE
HMC-APHEOB*  0.25Wdriver T6t033 T 2 33 ~ ltemal 5 400 Die 5991 HMC-APHE96
HMCO08A JWPA 230335 265 33 43 ~ lemal 5 1200 Die 30001524 HMC306A
HMCQ43A JWPA w3 23 3 375 —  lnemal 55 1300  5x5LFCSP  3A00Lb2d HMCOL3APME
HMCT™ 02Wdriver 241035 2 2% 35 ~ ltemal 5 225 4x4LFCSP  3A00Lb2d HMCTIZILCH
HMC7229 IWPA 3340 %5 35 36 ~ lemal 6 1200 Die 30001024 HMCT229
HMCT229 WPA T4 % 3 40 —  lemal 6 1200 6xGLFCSP  3A00Lb2d HHCT229LS6
HMCAUH2S6  O1Wdrver TStod 21 20 27 ~ lemal 5 295 Die 30001024 HMC-AUH256
HMCABHOS4  006Wdriver 34tok2 18 18 2 65  Inemal 5 120 Die 30001524 HMC-ABH284
ADPATO02 05WPA B4 T 28 38 5 Iternal 5 700 6xBLCCHS  3A0OLb.2d ADPATO02AEHZ
AOPAOS New  TWPA  TBtodh T4 30 40 ~ ltemal 5 400 7x7LCCHS  3A00Lb2d ADPATOOSAEHZ
ADPATO06 05WPA ok 23 29 375 7 Iternal 5 800  6x6LCCLHS  3A00Lb.2d ADPATOOBAEHZ
ADPATOOT* WPA  TBtokk 2 30 i 55 Itemal 5 1400 Die 30001b.24 ADPATOOTCHIP
AOPAO0S OSWWBPA TBtokh 235 29 38 ~  emal 5 800 Die 30001524 ADPATOOBCHIP
ADPATO05 New pUWL‘r”amp Btoks 15 3 40 7 mternal 5 1400 7x7LCCHS  3A00Tb2d ADPATOOSAEHZ
ADPATO05 WPA Wtk T3 Q 7 ternal 5 1200 Die 30001b.24 ADPATOOSCHIP
ADPAT002* O5WPA  20toks B 28 40 5 nternal 5 600 Die 30001b.24 ADPATO02CHIP
ADPATO07 IWWBPA  20toks 25 30 125 55  nemal 5 1400 7x7LCCHS  3A00Lb2d ADPATOOTAEH
ADPATO08 IWPA  20to5 18 305 38 6 ternal 5 1500 Die 30001b.24 ADPATOOSCHIP
ADPATO08 1WPA 2t U5 30 37 7 Iternal 5 1500 7x7LCC.HS  3A00Lb.2d ADPATOOBAEHZ
ADPATO08 05WPA  20to54 185 285 35 55  Inemal 5 750 Die 30001524 ADPATODSCHIP
HMC-ABH20*  OO4Wdriver 55to65 13 16 2 ~ htemal 5 80 Die 30001b.2 HMC-ABH209
HMCTIAG* MRV wwum w2 2 - ternal 4 320 Die 3A001b.2f HMCTI44
HMCT543 Poweramp  Tite76 A5 % 30 ~ lntemal 4 450 Die 599 HMCT543
ADMVTTIO® WPA  Tiw7 2% % 3 ~ ema 4 800 Die 5A01b, EARIS  ADMVTTIOCHIPS
ADPA7004 Poweramp  40to80 185 22 3 = Internal 3.5 550 Die 3A001.b.2.9 ADPA7004CHIPS
HMC8142 Poweramp  8to8s 21 % 29 ~ lntemal 4 450 Die 5991 HMCBIL2
ADMV78I0 1WPA o8 20 28 33 ~ lemal 4 800 Die 5A01b, EARIS  ADMVSIOCHIPS
ADPATOOT* 00S6WPA 50t095 45 T % ~ lemal 35 350 Die 30001b2g  ADPATODICHIPS

ADPA7005: GaAs pHEMT 18 GHz to 44 GHz, >1W MMIC Power Amplifier

Key Features Applications -

> High P1dB: 31 dBm > Millimeter wave 56 network radios f § E § %

> Py 32 dBm » Transmit PA modules ° % _1P_ i ; %

> Gain:15.5dB > Military radar 3 - - 3

> Output IP3: 425 dBm Voor 11 A T

> Supply: 5V at 1400 mA Voos 21 E——ft N T Vo

» 50 () matched input and output Vous 32— 2 J_ X v

> 18-terminal, 7mm x 7 mm LCC_HS package Voar 4= — = Vo
la [l

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.

24 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS



https://www.analog.com/en/products/hmc499lc4.html
https://www.analog.com/en/products/hmc1132pm5e.html
https://www.analog.com/en/products/hmc-aph596-die.html
https://www.analog.com/HMC906A
https://www.analog.com/HMC906A
https://www.analog.com/en/products/hmc943apm5e.html
https://www.analog.com/HMC1131
https://www.analog.com/en/products/hmc7229-die.html
https://www.analog.com/HMC7229
https://www.analog.com/en/products/hmc7229ls6.html
https://www.analog.com/en/products/hmc-auh256-die.html
https://www.analog.com/en/products/hmc-abh264-die.html
https://www.analog.com/en/products/adpa7002.html
https://www.analog.com/ADPA7005
https://www.analog.com/en/products/adpa7006.html
https://www.analog.com/en/products/adpa7007.html
https://www.analog.com/ADPA7006
https://www.analog.com/ADPA7005
https://www.analog.com/en/products/adpa7005.html
https://www.analog.com/ADPA7002
https://www.analog.com/en/products/adpa7007.html
https://www.analog.com/en/products/adpa7008.html
https://www.analog.com/en/products/adpa7008.html
https://www.analog.com/en/products/adpa7009.html
https://www.analog.com/en/products/hmc-abh209-die.html
https://www.analog.com/HMC1144
https://www.analog.com/HMC1144
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ADPA7004: 40 GHz to 80 GHz, GaAs, pHEMT, MMIC, Wideband Power Amplifier

Key Features Applications
> (Gain:18.5 dB typical at 45 GHz to 75 GHz » Testinstrumentation

3

8

> Input return loss: 20.0 dB typical at > Military and space >
[2]

45 BHz to 75 GHz » Telecommunications 9

> Qutput return loss: 22.0 dB typical at infrastructure
45 GHz to 75 GHz

> Output P1dB: 22.0 dBm typical at ADPA7004CHIPS
45 GHz to 75 GHz

> Py 24.0 dBm typical at 45 GHz to 75 GHz

> Qutput IP3: 31.0 dBm typical at
45 GHz to 75 GHz

> Supply voltage: 3.5V at 550 mA

[8][| rRFOUT

O

RFIN

O

» 50 0 matched input and output
> Die size: 2.940 mm x 3.320 mm x 0.05 mm

Vgo1234B
Vyo1B
Vy2B
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ADPA7008/ADPA7009: 22 GHz to 54 GHz, GaAs, pHEMT, MMIC, Wideband Power Amplifier

Key Features

> Frequency range: 22 GHz to 54 GHz £ 2 £ $
;\ 71 i‘ = : | = : i\ /:
|
ADPA7008 - el e
> P1dB: 30.5 dBm NiC ) ] vRer
. S T A
> Py 31dBm GND i—_‘_‘L‘ U] = JT-_L_{—‘ GND
> Typgain: 18 dB RFIN [~ ——— A" rrour
. -1 1= /]
> Vi 5Vatl5A e ] Li_Jow
> Integrated power detector ne )| = - | voer
. I e B O
» 50 ( matched input and output b gl !
e, L= 178 12D
> 3.61 mm = 3.61 mm die and 7 mm x 7 mm leadless chip carrier ¥ 2 B % Package
> > > ase
ADPA7009 GND

> P1dB: 28.5 dBm
> Py 29 dBm 9
> Typgain:19.5dB
> V5 Vat 750 mA
> Integrated power detector | | RFIN
» 50 () matched input and output

L

> 2.750 mm = 1.845 mm die, upcoming SMT

Applications ADPA7009CHIP
» Test instrumentation

> Military and space Vee2 = =

» Telecommunications infrastructure
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GaN Power Amplifiers

" Frequency Gain . P Vg I Package Ordering
Part Number | Description ) (dB) Operation @8m) | v | (ma) i ECCN Code Part Number
HHCIOS9  T0W,GaNPA  00Ttoll 18 30 45 5 CW 4 28 100 G5x5LFCSP  EAR% HMCI099PMSE

5B
ADPNIOS  4OW,GaNPA  09tol6 345 - - ~ Pused 46 50 400 S50, EARS9  ADPAMOSACGIN
HHCBSOD*  TOW,GaNPA  001t028 15 40 i 45 CW 40 28 100 5x5LFCSP  EAR% HMCB500PM5E
ADPATIOS New  4OW,GaNPA  27t035 345 - - —  Pused 4 50 300 5x5LFCSP 3A00Lb.2a3  ADPATIOBACGZN
HMCTIS OW,CaNPA 271038 2 45 44 5 CW 45 28 150 5x5LFCSP  EAR99 HMCTII&PMSE
HHCB205  35W,CaNPA  03to6 20 i i - OWend e 5y g0 L sao0iboas | HMCB205BFID
pulsed (flange)

HHCB205  35W,GaNPA  04to§ 20 4 i - ?ZI:;;‘ 4% 50 100  Die  3A00Lb2a4  HMCB205BCHIPS
HMCIOSS*  25W,GaNPA  2tof 22 4 48 N OW 45 28 700 Die  3A001b2a4 | HMCIO86
HNCIOS5*  25W,GaNPA  2tof 22 4 4 N OW 445 28 700  Flange  3A00Tb2a4  HMCIOBGFIO
ADPATIOT JWPA 48106 305 Py +i5dBm - —  Pused 455 28 350 GxGLFCSP 3A00Lb2ah  ADPATIOTACPZN
HHCB45  4OW,GaNPA 910105 23 3% - —  Pused 4 28 1000 6xGLFCSP 3A00Lb2d  HMCB4ISLPGGE
HNCTLO  4OW,GaNPA  Btol8 20 3% 395 - oW 40 28 680 Die  3A00Lb2c HMCTI4
HHCIOS*  8W,GaNPA 21020 38 W 55 oW 33 28 850 Die  3A00Lb2c HMCI087
HHCIOST 8W,GaNPA  2t020 T 38 " 55 OW 39 28 850  Flange  3A001b2c | HMCIOB7FIO

ADPAT1105: 46 dBm (40 W), 0.9 GHz to 1.6 GHz, GaN Power Amplifier

Key Features Applications
> Qutput power with P,, =19 dBm: » Weather radar
46 dBm typical > Marine radar
> Small signal gain: 34.5 dB typical at > Military radar GND 1 124 oND
0.9 GHz to 1.4 GHz NC 2 |23 Nc
NC 3 |22 NC
> Power gain with P, =19 dBm: 27 dB typical RFIN 4 <"|21 RFOUT
RFIN 5 __|20 RFOUT
> Bandwidth: 0.9 GHz to 1.6 GHz GND 6 |13 GND
NC 7 |18 NC
> PAE with P, =19 dBm: 60% typical at GND 8 2|17 eND
0.9 GHz to 1.4 GHz )
> Supply voltage: V,, =50 V at 400 mA on - 2 = ,c;: n s a c,e Package
o = Base
10% duty cycle %;ﬁ 2 E Eg GND
> 32-lead, 5 mm x5 mm, LFSCP_CAV package
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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ADPAT107: 45 dBm (35 W), 4.8 GHz to 6.0 GHz, GaN Power Amplifier

Key Features Applications
> Output power with PIN = 27 dBm: 45 dBm > Weather radar § ‘é g
> > >

O V661

typical at 6 GHz > Marine radar

O VREF

> Small signal gain: 30.5 dB typical at 5 GHz > Military radar
6ND O O GND

> RF bandwidth 4.8 GHz to 6.0 GHz REIN &5 & rrout
> PAE with PIN = 27 dBm: 35.5% typical at 6 GHz GND O O GND

> Supply voltage: Vi, = 28 V at 350 mA on 10% Q voET
duty cycle
ase

GND

VDDIB
vbp2B O
VDD2B

> 40-lead, 6 mm x 6 mm LFCSP

Active Bias Controllers

- Vsyeeuy Vsupry Iy lgye Drive Vo Over/Under Low Package ECCN Ordering
Drain (V) (mA) (maA) (V) lorun Alarm | Ve Alarm (mm) Code Part Number
No No Die

HMCa8] Al bk 41012 4to12 2010200 -08to+08  -25t0+2 EAR99 HMCIgT
controller
HMC98T* Ag:}‘{fo?l':f 4to12  4tol2 2010200 -08to+08  -25t0+2 No No 3x3LFCSP  EARSY  HMCOBILP3E
HMC920* A;J:]‘{fotl’l':rs 5to65 3to’s 00500  -hto+h  -25t0+2 Yes Yes 5x5LFCSP  EARSS  HMC920LPSE
HMC980 A;;:]‘{fotl’l':f Btol65 50’65 005101600  -4to+h  -246t0+204  Yes No Die EARSS  HMCI8O
" Active bias
HMC980 e 5to165 5t0165 005t01600  -4to+h  -246t0+204  Yes No 4x4LFCSP  EAR9S  HMCIBOLPAE
Limiting Amplifiers
DataRate | BW3dB | Gain | VySensitivity | Vo Diff V-Loss BW ity v Package | ECCN | Ordering
Part Number Random
(Gbps) (GHz) ()] (mV p-p) (mV p-p) (mV) Select RMS (max) (mm) Code | Part Number
HMC865* 32 % 30 - Yes 03p 347 3x3LFCSP  EAR9Y  HMCBB5LC3
HMC866 43 2% 29 = Yes 03p 347 3x3LFCSP  EAR9Y  HMCBBALC3
* = X-Microwave
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Variable Gain Amplifiers

Analog Controlled VGAs

Part Number

AD8367
AD8368

LTC6412

ADL5331
ADL5330

ADRF6521

HMC996*
HMCB94
HMCE94
HMC997
HMC6187
HMC8120
HMC8121

Description

Single-ended, with AGC
Single-ended, with AGC

Analog VGA

Differential Tx VGA
Differential Tx VGA

Dual analog VGA

Analog VGA
Analog VGA
Analog VGA
Analog VGA
Analog VGA
Analog VGA/driver amp
Analog VGA/driver amp

Digitally Controlled VGAs

Part Number

AD8372

LT5524

ADB366
AD8369
AD8375
AD8376
AD8370

LT5514

LT5554

ADL6316

ADL5206

ADL6317

HMC742A

ADL5335

HMC625B

Description

Programmable, dual
Diff VGA with parallel control

Diff VGA
Diff VGA
Dual diff VGA
Diff VGA parallel/serial control
5-bit diff VGA

Diff VGA with parallel control

Diff VGA with parallel control

Differential in, single-ended
out, serial control

Diff VGA SPI/parallel control

Differential in, single-ended
out, serial control

6-bit VGA serial/parallel control

Differential-in, single-ended
out, serial control

Gain block/VGA/driver amp
parallel/serial control

Bandwidth

(GHz)

LFto 0.5
LFto 0.8

LFto 0.8

0001t 1.2

001to 3

0.01t0 3

5to0 12

6to17

6to17

17t 27
27t0 315
T'to 76
81to 86

Bandwidth

(GHz)

LF to 0.13

LF to 0.54

LF to 0.6
LF to 0.63
LFto 0.7
LFto 0.8
LF to 0.75

LFto 0.85

LFto1

05to01

0to17

15t03

05to4

0.7to 4.2

0tob

Gain Range
(dB)

-2.5t0 +42.5
-12 to +22

=149 to +17.1

-32to +21
-3to +18

-35t0 +18.5
0to +23
0to +23

5510205
6t019
15
17

Gain
Range (dB)

-9to +32
45t027

4510 20.25
-5 to +40
-4 to +20
-4 to +20
-8 to +34

10.5 to 33
1725 to 17.6
-3.4 to +31.1

0to032
-24t0 +33.6
-19.5 to +12

-8 to +12

-13.5to0 +18

36.5
34

38

47
315

259
(dBV)

Step
(G1)]

1
15

0.25
3
1
1

Variable
15
0.125

0.45

0.5
0.5

0.5

0.5

6.2
95

10

9
9

10.5

35
45

40

45
18.5
50
50

47

47

418

39.6

38.4

39

33

33

Vs
)

3tob

8.6

.4

8.3
8.7
12

14

5.95

513

5.4

10

240
215

200

120
170
170
170
230
250
265

5
Jtob

Package

(mm)

TSSOP
4 x4 LFCSP

bx 4 OFN

4 x4 LFCSP
4 x4 LFCSP

3= 3 LFCSP

4 x4 LFCSP

ECCN Code

EAR99

EAR99

EAR99

EAR99
EAR99

5A991.b

EAR99

Die EAR99

4 x4 LFCSP
4 x4 LFCSP
4 x4 LFCSP

EAR99
EAR99
3A001.b.2.d

Die 5A991.b
Die 5A991.b

I Package
(mA) (mm)

2x106 5x5LFCSP

20-lead
TSSOP

5 x5 LFCSP
37 TSSOP
125  4x4LFCSP

2x126 5x5LFCSP
I TSSOP

20-lead
TSSOP

110 5x50FN

75

148

435 10.5x55LGA

1

=

2 8x8LFCSP

435  10.5x5.5LGA

150  5x5LFCSP

125 4x4LFCSP

875  5x5LFCSP

ECCN
Code

EAR99
EAR99

EAR99
EAR99
EAR99
EAR99
EAR99

EAR99
EAR99
5A991.b
EAR99
5A991.b
EAR99

5A991.g

EAR99

Ordering Part Number

ADB367ARUZ
ADB368ACPZ-REEL7

LTC6412CUF#TRPBF
LTC6412IUF#TRPBF

ADL5331ACPZ-R7
ADL5330ACPZ-R2

ADRF6521ACPZ

HMCO96LPAE
HMCB94
HMCBI4LP4E
HMCO97LC4
HMC6187LP4E
HMC8120
HMC8121

Ordering

Part Number

ADB372ACPZ-R7
LT5524EFE#TRPBF

ADB366ACPZ-R7
AD8369ARUZ
ADB375ACPZ-R7
ADB376ACPZ-R7
ADB370AREZ

LTS514EFEH#TRPBF
LT5554IUH#TRPBF
ADLB3IBACCZ
ADL5206ACPZ
ADLB317ACCZ
HMC742ALPSE

ADL5335ACPZN

HMC625BLP5E

Baseband Programmable VGA Filters

Bandwidth Package

- Vs :
Part Number Description (MHz) ) ECCN Code | Ordering Part Number
AD8366 Dual LF to 600 4510 20.25 38 5 180 5x5 LFCSP EAR99 AD8366ACPZ-R7
ADRF6520 Dual with selectable LPF for E-band ~ LF to 1250 -6 to +54 27 dBV 1 3.3 420 5x5 LFCSP EAR99 ADRF6520ACPZ-R7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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Attenuators

Digital Step Attenuators

Insertion Settling Control

Part Description Frequency [T Step P0.1dB Time Input Package ECCN Ordering
Number (GHz) (dB) (dB) (dBm) i (V) (mm) Code Part Number
HMCATON 5-bit DSA 0to3 7 R3] 27 0745 3<3LFCSP  EARSY | HMCATOALP3E
HMCIOg5 6-bit DSA 0to3 13 Owd5 05 5 30 90 0745  4x4LFCSP  EARSS | HMCIOSSLP4E
HMCA24A 6-bit DSA 0lto3 3 035 05 4 23 50 0/-5 MSOP  EARGD | HMC424AGIE
HMCB073" G-bitserial DS\ 06to3 22 O35 05 5 28 260 0745 3<3LFCSP  EARS  HMCBOT3LP3DE
HMC273A 5-bit DSA 071037 28 03 1 48 - 100 0/ MSOP  EARSS | HMC273AMSIOGE
HMCL72A 6-bit DSA 0038 17 O35 05 5 30 60 0145 Lx4LFCSP  EARSD | HMCHT2ALPLE
HMC306A 5-bit DSA 07138 15  OwhB5 05 5 25 600 0/+5 MSOP  EARSD  HMC3OBAMSIO
HMC539A 5-bit DSA Otod 1 00845 025 5 28 5 05 3x3LFCSP  EARSY | HMCG3OALP3E
HMC5428 6-bitserial DA Otod 7 035 05 50 30 100 075 4x4LFCSP  EARSY | HMCSA2BLPAE
HMC2gTS" 2-bit DSA 07t04 08 O] 4 5 2 300  33t5  SOT26  EARS  HMC2WISE
HMCLG8A 3-bit DSA 0to6 07 07 1 55 26 80 0745 3<3LFCSP  EARSS | HMCAGBALP3E
HMC829A gat;:”fj’[')‘;'{\ 0to6 25 Otod5 3 50 - 10 0/+5  4x4LFCSP  EARS)  HMCG29ALPAE
HMCTa2A G-bitserial DS\ 0to6 18 Ow®BB 025 5 3 150 0745 4x4LFCSP  EARSS | HMCT92ALPAE
HMCB24A# ﬁ;;:lfefr[']‘;’\ 0tob 22 035 05 55 30 90 0145 4x4LFCSP  EARSS  HMCG24ALPAE
HCT2* 6-bit DSA 016 12 0wd5 05 5% 30 200 0145 4x4LFCSP  EARSS | HMCII22LPAME
HMCTIg™ Z]at;g”se‘l’r['f;'l’\ 01to6 15 0t335 025 5 30 200  TTL/CMOS  4x4LFCSP  EARSS  HMCTIOLPAME
HMC305S" g|itcr15-}?ieté b 04t7 14 OwES 05 B 28 0145 4x4LFCSP  EARSS | HMC30SSLPAE
HMCBA0S™ GbitparalllDSA Q1t08 08 05 1 5% 3 19 0745 3<3LFCSP  EARSY  HMCGAOSLP3E
HMCA25A 6-bit DSA 22108 36  Ow35 05 45 2% 420 0745 3<3LFCSP  EARSY | HMCAZSALP3E
HMC802A T-bit DSA 0l 15 0020 20 5% 30 90 0/+5  3<3LFCSP  EARSS | HMCBO2ALP3E
HMCL24A* 6-bit DSA 0 34 O35 05 4 2% 50 0/-5 Die EARSD | HMCA24A
HMCL24A* 6-bit DSA 0l 33 O35 05 4 23 50 0/5  3x30FN  EARSD | HMCA24ALP3E
HMCL24A 6-bit DSA 0l 33 0wdS 05 40 B 5% 0/5  5x5QFN  EARSD | HMC24ALHS
HMCIOTgA® 5-bit DSA 030 4 05 05 45 25 90 0145 4x4LFCSP  EARSY | HMCIOIGALPE
HMCIOTgA® 5-bit DSA 01030 55  O0w3®5 1 & 2 9 0145 4x4LFCSP  EARSS | HMCIOIBALP4E
HMCQ4IA 5-bit DSA 0030 4 0l 05 4 % 50 0/45 Die EARSD  HMCO4IA
HMCgA* 5-bit DSA 03 4 0’8 05 4 2% 50 0145 Lx4LFCSP  EARSS | HMCOWIALPAE
HMCQ30*# 5-bit DSA 01033 55 03 1 & 23 80 0145  4x4LFCSP  EARSS | HMCO3GALPAE
ADRF5720* BbitDSA  OkHzto40 45 O35 05 50 30 8us  CMOSIVITL  4x4LGA  EARSO | ADRF6720BCCZN
ADRF5727* 4bitDSA  9KHztod0 34 0t30 2 50 30 85us CMOS/VITL 25<25L6A EARS)  ADRFS7ZIBCCZN
HMCg39A 5-bit DSA 0tk 7 03 1 4 % T 0/45 Die EARSD  HMCO39A
ADRF5730* 6-bit DSA 01040 48 O35 05 50 30 250  CMOS/AVITL 4=4L6A  EARSY  ADRFS730BCCZN
ADRF573T* 4-bit DAS 0lto40 35  0w30 2 50 30 230 CMOS/AVITL 25<25LGA EARSS | ADRFG73IBCCZN
ADRF5475 New 6-bit DSA 01040 32 Ow3N5 05 50 3 20ms 033 Die EARSD  ADRFBAT3BCZ
ADRF5740* 4-bit DSA 01060 22 Qw2 2 4 255 U5  CMOS/AVITL 25<25L6A EARSY | ADRF5740BCCZN
ADRF5474 New 4bit DSA 01060 18 022 2 4 255 TSns CMOS/AVITL  Die EARS)  ADRFBA7ABCZ

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. # = Offered in extended temperature range.” = Non-negative supply voltage operation.
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ADRF5473: Die on Carrier, 6-Bit Silicon Digital Attenuator, 0.5 dB LSB, 100 MHz to 40 GHz

Key Features

>

Die on carrier design enables wire bonding of
silicon attenuator

Ultrawideband RF bandwidth: 100 MHz
to 40 GHz

Atten range: 31.5 dB typical with 0.5 dB min
step size

Step error: +0.60 dB typical at 40 GHz

Atten. accuracy: +(0.30 +1.5% of attenuation
state) typical up to 40 GHz

Low ref insertion loss: 3.2 dB typical up
to 40 GHz

High linearity: 50 dBm typical IIP3
RF power handling: 28 dBm typical P0.1dB

> RF settling time: 250 ns typical
(50% Vi, to 0.1dB of final RF output)

> 18-pad, 3.171 mm = 1.616 mm
die on carrier (CHIP)

> 24-terminal, &4 mm x 4 mm LGA version
available (ADRF5730)

Applications
> Test and instrumentation
> Military radio and radar

» Military electronic warfare (EW) and
signal intelligence (SIGINT)

> Microwave point-to-point radio and
satcom

LE
PS
Serial/Parallel
Interface
6-Bit Digital
ATTN O——— Auenugtor I

D5/CLK
D4/SERIN

D3/SEROUT

D2
D1
Do

) ATTOUT

ADRF5474: Die on Carrier, 4-Bit Silicon Digital Attenuator, 2 dB LSB 4-Bit, 100 MHz to 60 GHz

Key Features

| 2

Die on carrier design enables wire bonding of
silicon attenuator

Ultrawideband RF bandwidth: 100 MHz
to 60 GHz

Atten range: 22 dB typical with 2 dB min
step size

Step error: +0.64 dB typical at 50 GHz

Atten. accuracy: +{0.40 + 4.0% of attenuation
state) typical up to 55 GHz

Low ref insertion loss: 2.1dB typical up
to 50 GHz

High linearity: 45 dBm typical IIP3
RF power handling: 25.5 dBm typical P0.1dB

VISIT ANALOG.COM/RF

> RF settling time: 175 ns typical
(50% Vi, to 0.1dB of final RF Output)

> 16-pad, 2.79 mm x 1.64 mm die on
carrier (CHIP)

> 16-lead, 2.5 mm x 2.5 mm LGA version also
available (ADRF5740)

Applications

» Test and instrumentation

> Military radio and radar

» Military electronic warfare (EW) and
signal intelligence (SIGINT)

> Microwave point-to-point radio and
satcom

D4

D5

ATTIN

2] o w
[=] (=] -
_L Parallel I
Interface
4-Bit/Digital
Attenuator

VDD

vss

10 GND

ATTOUT
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Voltage Variable Attenuators

Insertion Attenuation Settling Control

Part Number Description Fre(gl:lir;cy Loss Range Time Input P?;kni?e EEJEE Ordering Part Number
(dB) (dB) (ns) (Vye)
HMCI73A™ Analog VVA 05t06 35 3510295 35 = 0to+b 3 x 3 LFCSP EAR99 HMCY73ALP3E
HMC346A* Analog VVA 0to8 21 5t029 30 16 0to-5 MsoP EAR99 HMC346AMS8GE
HMC346A* Analog VVA 0tol4 27 5t0 30 30 16 0to-5 3 x 3 LFCSP EAR99 HMC34BALP3E
HMC346A* Analog VVA 0to18 28 5t0 30 30 16 0to-5 3 x 3 LFCSP EAR99 HMC346ALC3B
HMCTI2A* Analog VWA 5t026.5 815 10 to 42 i - 0to-5 3 x 3 LFCSP EAR99 HMCT712ALP3CE
HMC8124* Analog VVA 5t0 30 22 31033 28 = Oto-5 4 x4 L FCSP EAR99 HMC812ALC4
HMC985A Analog VWA 10 to 40 3 3t033 33 — 0to-3 4 x4 LFCSP EAR99 HMCY85ALP4KE
HMC985A Analog VWA 20to 50 35 31033 30 - 0to-3 Die EAR99 HMC985A

Fixed Attenuators

Frequency Nominal Attenuation Attenuation Max Input Package Ordering
(GHz) Range (GL3)) Power (dBm) (mm) S Bt Part Number

HMCB52* Fixed passive 0to25 +0.5 2x20FN EAR99 HMCB52LP2E
HMCB53* Fixed passive 0to25 g +0.5 26 2x20FN EAR99 HMCB53LP2E
HMCB54* Fixed passive 0to25 4 +0.5 25 2x20FN EAR99 HMCB54LP2E
HMC655 Fixed passive 0to25 6 +0.5 25 2x20FN EAR99 HMCB55LP2E
HMCB56* Fixed passive 0to25 10 £15 25 2x20FN EAR99 HMCB56LP2E
HMCB57* Fixed passive 0to25 15 +) 25 2x20FN EAR99 HMCB57LP2E
HMCB58* Fixed passive 0to25 20 +2 25 2x20FN EAR99 HMC658LP2E
HMCB50* Through line 0t050 0.15 +0.2 - Die EAR99 HMC650
HMCB51 Through line 0to50 0.15 0.2 - Die EAR99 HMCB51
HMCB52* Fixed passive 0to 50 2 +0.2 27 Die EAR99 HMC652
HMCB53* Fixed passive 0to50 3 +0.2 26 Die EAR99 HMCB53
HMCB54* Fixed passive 0to50 4 0.2 25 Die EAR99 HMC654
HMCB55* Fixed passive 0to50 6 +0.5 25 Die EAR99 HMCB55
HMCB56* Fixed passive 0to 50 10 +0. 25 Die EAR99 HMCB56
HMCEB57* Fixed passive 0to50 15 +0.4 25 Die EAR99 HMC657
HMCB58 Fixed passive 0to50 20 +0.5 25 Die EAR99 HMC658

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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RF Mixers

Single, Double, and Triple Balanced Mixers

Part bescriotion | FF Lo IF C°”[;’ae{:‘°“ ISLU?;E; Package | ECCN Ordering
Number P (GHz) (GHz) (GHz) (mm) Code Part Number
(dB) (dB)

AD83I Active 0to05 0t05 0to02 0 % 70 300103 10 -0 PLCC  EAR9S ADS3IAPZ

AD8344 ActiveR«  04tol2 047tol6 007to04 45 % 48 23 105 2% 0 EFESP EARSY  ADB3LLACPZ-REELT
Passive, bxbh

LTC5540 .  06t013 07tol2 0005t005 79 %9 33 £ 99 0 EAR9  LTCH54OIUH#TRPBF
with IF gain OFN
Active hxk

LT5519 upconverting  07tol4 03tol8 LFto04  -06 171 39 3 136 55 -5 oy EARSY  LTSSIOEUFATRPBF
mixer

Icssgp  Dualpasshe gei97 071015 00051005 87 26 3 28 97 W07 0 5x5  EARG  LTCH5QOIUHATRPBF
with IF gain OFN

|T5526 Activelow 0001109 00000 ooomtor 04 w1 S0 3% BI 1 5 **% EAReg  (TS526EUFHTRPBF
power mixer to 2.5 OFN
Active b

LT5520 upconverting 131023  09t027  OCto 0.4 - 53 36 30 B 4 -5 on EARIS  LTS20EURHTRPGF
mixer
Passive, 5x5h

LTC554] !  13t023  14to2 0005t005 78 264 33 33 96 13 0 EAR9D  LTCS5ANUHHTRPBF
with IF gain OFN

LTC5591 Dualpassive, 47093 141021 00051005 85 262 37 0 99 107 0 x5 FAReY  LTCHEQNUHHTRPBF
with IF gain OFN

AD8343 Active 0025 0t025 0to25 7 17 18 W W3 -10 TSSP  EAR9S ADS343ARUZ

LT5525 Active low 51095 05103  LFtol = 76 40 0 Bl 4 -5 x4 tARgg  |T5625EUFHTRPBF
power mixer OFN
Active 5 x5

LT5578 upconversion  O4to27  04to3  LFto08  -07 25 49 22 105 10 0 on EARSY LTSSTBIUHATRPBF
mixer

LT5522 Active 04t027 04t027  LFtol 01 A5 45 80 139 8 -5 ‘['JFN" EARS  LTSB22EUF#TRPBF
Passive, bxb

LTC5542 ! _ 16t027 17t025 0005t005 8 268 35 45 99 13 0 EARY9  LTCH542IUHH#TRPBF
with IF gain OFN

ITcssgy  Dualpassve yey09 15125 0005105 83 273 % 38 98 M 0 %5 EARGY  LTCHSO2IUHATRPBF
with IF gain OFN

LT5512 Active 0to3 0to3 0to?2 0 A4 35 moo101 -0 %FN" EARYY  LTSGI2EUF#TRPBF
Active

LTS5 upconverting  001to3  003t027 0001003 0 17 36 - B 53 -0 TSSOP  EAR9Y  LTSSTIEFEHTRPBF
mixer
Ultrahigh hxk

LTC555! dynamic  03to35 02t035 0005to1 24 355 27 30 97 18 0 oy EARSY LTCSBSIUFHTRPEF
range passive

LT5527 Active 04t037 038t035 LFto0.6 23 B5 45 80 125 9 0 ZEJFB? EARSY  LTH527EUF#TRPBF

AD8342 Active  0001to3.8 000Tto4] Oto24 37 23 55 27 12 8 0 EFESP EARSY | ADB3L2ACPZ-R2
Active, hxk

LT5557 medium  04to38 038to42 DCto06 29 W7 46 50 N7 88 0 oy EARSY  LTSBSTEUFHTRPBF
power
Active 5x5

LT5579 upconversion 09t038 075t043  LFtol 13 275 36 % 0 BI 0 on EARID  LTSBTSIUHATRPBF
mixer
Active, 3x3

LT5560 Otod Oto Otok 24 9 52 a4 93 -28 -2 EARSY  LTS560EDDHTRPBF
low power DFN

ADL5350 Passive  0001to4 000to4 000lto4  -67 % 1B 29 64 19 4 LZFESP EARSY | ADL5350ACPZ-R2

LTC5569 Dualactive  03to4 035tok5 LFtol8 2 268 54 K m7 102 0 "mj' EARSY  LTC55691UF#TRPBF

LTC5567 Active 03to4  03to45 0005t025 19 269 60 £ Ng 101 0 %Hj' EARY  LTCSS67IUFATRPBF

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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Single, Double, and Triple Balanced Mixers (Continued)

. ]
Part Description RF L0 IF Corgl:irﬁlon Ist)[I]z:EEn IstgtliZn Drive | Package | ECCN Ordering
Number (GHz) (GHz) (GHz) Nominal |  (mm) Code Part Number
(dB) (dB) (dB)
(dBm)
Passive, 5x5h
LTC5543 N . 22t0 4 24t03.6 0.005t00.6 8.4 245 29 37 102 109 0 EAR9  LTC5543IUH#TRPBF
with IF gain OFN
HMC213B* Passive 15t045  15to4b Oto15 -10 2 32 30 10 il 13 MSOP EAR99 HMC213BMS8GE
LTC5593 Dual passive, 55y 45 911038 0005t006 85 217 35 4 95 04 0 %5 EARgY  LTCH5Q3IUHATRPBF
with IF gain OFN
LTC5510 Active 0.001to 6 0.001to 6.5 0.001to 6 11 25 65 35 1.6 1.5 0 lE];Nl' EAR99  LTC5510IUF#TRPBF
ADL5801 Active 0.001to 6 0.001to 6 0.001to0 0.6 1.8 29 31 21 9.75 13 0 I}E;P 5A991.b = ADL5801ACPZ-R7
ADL5802 Dual active 0.1to 6 0.1to 6 0to3d 15 28 30 37 1 12 0 I}EgP EAR99 ADL5802ACPZ-R7
LTC5577 Active 0.3t06 03to6  0.001to15 0.7 30.2 67 35 ng 152 0 la;,\:' EAR99  LTC5577IUF#TRPBF
Dual active 18 el 53
LTC5566 with IF VGA 0.3t06 0.5to 6 0.001to 0.5 t0 +106 24] b8 47 13 1;03 0 OFN EAR99  LTC5566IUH#TRPBF
Passive, 5x5
LTC5544 N . Lto 6 42t058 0005to1 T4 259 30 28 1.3 N4 0 EAR9  LTC5544IUFH#TRPBF
with IF gain OFN
Active, 2x2
LTC5562 LFto7 DCto9 DCto7 1 18 3h 38 14.6 5 -1 EAR9  LTC5562IUCHTRPBF
low power OFN
Active 4x5b
LTC5555 . 15t07 05to8 0.001to 0.9 -62t0+92 226 50 55 15.1 10.8 0 EAR99  LTC5555IUFD#TRPBF
with VGA OFN
iessss Dvelaclveeig 058 00011008 61w0+81 23 4 - B2 108 0 %5 EARag  LTCEGSGIUHATRPBF
with VGA OFN
HMC557A Passive 25t07 25t07 Oto3 -7 22 47 34 1 10 15 Lll'-'ESl'P EAR99 HMC557ALCA
HMC219B Passive 25t07 25t07 Oto3d -9 18 40 35 9 1 13 MSOP EAR99 HMC219BMS8GE
Active A
LTC5576 upconversion 3to8 1to 8 0.03to 6 -0.6 25.6 40 35 141 104 0 OFN EAR99  LTC5576IUF#TRPBF
mixer
HMC218B Passive 35t08 35t08 0to1.6 -7 i 38 32 1 10 13 MSOP EAR99 HMC218BMS8GE
HMC129A Passive 4to8 Lto8 Oto3 -1 i 40 40 1 10 15 Lll'-'ESl'P EAR99 HMC129ALC4
HMC787A* Passive 3t010 3to10 Oto4 -9 24 43 26 9 7 13 L:i'[XISSP EAR99 HMC787ALC3B
HMC787A Passive Sto10 3to10 Otok -8 22 47 44 8 15 17 Die EAR99 HMC787AG
HMC220B* Passive 5to12 5t012 Oto4 -10 18 57 38 10 95 10 MSOP EAR99 HMC220BMS8GE
LTC5548 With 2x LO 21014 1t0 12 DC to 6 -10.2 18.7 29 32 96 152 0 %;NZ EAR99  LTC5548IUDB#TRPBF
LTC5549 With 2x LO 21014 1to 12 05t06 -10.8 22.8 30 23 104 143 0 30;N2 EAR9  LTC5549IUDB#TRPBF
HMCH58A* Passive b5tol4 55to 14 0to6 -9 22 33 33 15 1.5 15 L3FES3P EAR99 HMC558ALC3B
HMC558A Passive 55to 14 b5to 14 DCto 6 -9 2 33 35 8.5 12 15 Die EAR99 HMC558A
HMC553A* Passive 6to 14 6to14 0tob -15 175 37 33 75 1.5 13 LSFESBP EAR99 HMC553ALC3B
HMC553A* Passive 6 to 14 6to 14 DCto 5 -8 7 37 33 8 105 13 Die EAR99 HMC553AG
HMC412B* Passive 8to15 8to15 0to25 -8.4 18 44 4 8.4 1 13 MSOP EAR99 HMC412BMS8GE
HMC1048A* Passive 225t018 2.25t018 Otosk -10 20 30 30 10 1 13 LZ;-'ESP EAR99 HMC1048ALC3B
With 5
LTC5553* integrated 3t020 1t0 20 05t09 -1.6 215 32 20 121 148 0 OFN EAR99  LTC5553IUDB#TRPBF
LO buffer
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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Single, Double, and Triple Balanced Mixers (Continued)

. L0
— L0 IF Conve.r Sion LU/RF LU/I.F Drive | Package Ordering
Description Gain Isolation | Isolation .
(GHz) (GHz) Nominal |  (mm) Part Number
(dB) (dB) (dB)
(dBm)
With 3%2
LTC5552 integrated 31020 1t0 20 DC to 6 -10.8 18.5 24 19 n7 148 0 OFN EARI9  LTC5552IUDB#TRPBF
L0 buffer
HMC554A Passive 10 to 20 10 to 20 Oto6 -85 20 38 52 8.5 12 13 Die EAR99 HMC554A
HMC554A* Passive 10 to 20 10 to 20 Oto6 -85 20 31 4 95 2 13 L3FES3P EAR99 HMC554ALC3B
HMC773A* Passive 6to 26 6to 26 Oto8 -9 19 371 37 9 10 13 L3F[x383P EAR99 HMC773ALC3B
HMCT73A Passive 6to 26 6 to 26 0to10 -10 2 39 33 10 12 13 Die EAR99 HMC773A
HMC260A* Passive 10 to 26 10 to 26 Oto8 -9 23 40 43 10 13 13 L3FES3P EAR99 HMC260ALC3B
HMC260A Passive 10 to 26 10 to 26 0to8 -85 22 40 31 n5 12 13 Die EAR99 HMC260A
HMC2924*  Passive  Tto30  T4to30  Oto8 9w @ w0 w5 1B S5 ERN HMC2ZALC
HMC292A Passive 1410 32 14 o 32 0to8 = 20 46 34 il 12 13 Die EAR99 HMC292A
HMC329A* Passive 24 t0 32 24 t0 32 Oto8 -105 20 36.5 35.5 10.5 12 13 3=x30FN EAR99 HMC329ALC3B
HMCT74A* Passive 7to 34 7to 34 Oto8 -12 20 30 23 12 12 15 LSngsp EAR99 HMC774ALC3B
HMCTI06* Passive 15 to 36 20 to 50 0to24 - 16 38 32 9 0 15 Die EAR99 HMC1106
HMC560A* Passive 22 to 38 22 to 38 0to18 -M 19.5 38 3l n5 M5 13 5x5LGA EARY9 HMC560ALM3
HMC329A* Passive 22 to 38 22 to 38 Oto8 - 2 36 21 14 13.5 13 Die EAR99 HMC329A
HMC560A Passive 2410 38 22 to 38 DCto 18 -10.5 2 3l 35 105 14 - Die EAR99 HMC560A
HMCT774A* Passive 7to0 40 Tto 40 0to10 -M 20 32 50 12 12 13 Die EAR99 HMCT74A
ADAR2004 Axirt]ﬁ rLrle|I_[I]? X 10to40 34010 0t00.8 20 -M — -80 1 -20 20 TxTLGA EAR99 ADAR2004ACCZ
HMC-MDB169 Passive 54 to 64 54 to 64 0tob -8 13 30 25 8 4 13 Die 5A991.h HMC-MDB169
ADMV1550 .
. Passive 15 to 67 15 to 67 DC to 20 -7 20 40 40 - 12 15 L4x4]1GA EAR9 ADMV1550ACCZ
Upcoming
HMC1081 Passive 50 to 75 40 to 85 0to 26 -15 16 30 20 15 10 12 Die EAR99 HMC1081
HMC-MDB277 Passive 70 t0 90 70 to 90 0to18 -12 - - - - - 14 Die 5A991.h HMC-MDB277
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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ADMV1550: 15 GHz to 67 GHz, GaAs, MMIC, Double Balanced Mixer

Upcoming
Key Features Applications &8 « & 3§
> Conversion loss (downconverter): 7dB typical > Microwave and very small aperture terminal ' :
I : (VSAT) radios oNe | NP
> L0 to RF isolation: 40 dB typical onp |- | o
> 1IP3 (downconverter): 20 dBm typical > Testequipment oo | | oo
> 18-terminal, RoHS compliant, & mm x4 mm > Miltary elecronic warfare (EW) GND | | enp
LGA package > Electronic countermeasure (ECM)
LO |: ;| GND
» Command, control, communications, e 7 igt fal
and intelligence (C31) e & o o | Package
] b b F Base
GND
HMC8192: 20 GHz to 42 GHz Passive, Wideband 1/Q Mixer
Key Features Applications 2 o, 22 2 2 g
o - o o o o o
> Image rejection: 25 dB > Point-to-point microwave links = i ) & B
> Conversion loss: 9 dB > 50 test and measurement instrumentation ool E v Twlleno
> Wide IF bandwidth: DC to 5 GHz » Military/aerospace radars and radio GND || enD
> RF and L0 range: 20 GHz to 42 GHz GND 6] |RF
> High LO to RF isolation: 42 dB GND Sl GND
> High LO to IF isolation: 45 dB oND o
GND GND
> 1IP3 (downconverter): 24 dBm
> 25-terminal, 4.0 mm x 4.0 mm
LGA package
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I/Q Mixers and Image Reject Mixers

;?Jrngber Description (GRHFZ) (GLI-[I]z) (Glﬁz) Cong:ir: - Rtle?;?:'t;i?)n Islzl[I];tRiEn Ist?::tlizn lb-l[(llnmvasi Pz(a;k;;;e EEJE’: Pa?trdl\? L:imnger
(dB) (dB) (dB) (dB) (dBm)

HMC8193* I/QandRM  25t085 25t085 Otos 4x4 | FCSP  EARS  HMC8193LCA4
HMC525A* 110 and IRM 4t085 4to85 DCtodb -8 20 30 47 23 8.5 18 Die EAR99 HMC525A
HMC525A* 1/0 and IRM 4085 4t085 O0to35 -8 20 30 47 23 13 15  4x4[FCSP EAR99  HMC525ALCA4
HMC520A* 110 and IRM 6t010 6to10 0to3b -8 19 23 43 25 10 15 4x4LFCSP  EARSS  HMCH20ALC4
HMC1056 110 and IRM 8t012 8to12 Oto4 -8 18 2 40 37 9 10 4x4LFCSP  EAR  HMCI056LP4BE
HMC521A* I/0andIRM  85t0135 85t0135 0to35 -7 17 27 39 18.5 8.3 15 4x4LFCSP EARIS  HMCH2IALCA
HMC521A* I/Qand IRM  85t0135 85t0135 0todb -7 17 2 38 18 8 15 Die EAR99  HMC52IACHIPS
HMC8191* 110 and IRM 6t0265 6t0265 0Otob -9 24 25 40 40 15 18 4x4LFCSP  EARI  HMCSI9ILC4
HMC8197* 1/0 and IRM 6t0265 6t0265 DCtob -95 22 295 435 42 15 18 Die EAR99 HMC8191
HMC1063* 1/0 and IRM 24t028 24t028 Otod -95 17 2 38 40 8 10 3x3LFCSP EARSY | HMCIO63LP3E
HMC524A* 1/0 and IRM 21032 22t032 0tokb -9 18 26 35 25 17 17 3x3LFCSP EAR99  HMC524ALC3B
HMC-MDB172 1/0 and IRM Yto33 19t033 0Otob -8 17 25 35 23 8 16 Die 5A991.h  HMC-MDBI72
HMC8192* 1/0 and IRM 20to42 20to42 Otob -8 24 25 42 55 16 18 Die EAR99 HMC8192
HMCB8192* 1/0 and IRM 20to42 20to42 Otob -85 22 25 45 - - 18 4x4LFCSP  EAR99 HMC8192LG
HMC-MDBI71 ~ Subharmonic I/)  35to45 35to45 Otob -12.5 17 25 35 20 8 16 Die 5A991h  HMC-MDBITI
HMC-MDBZI8  Subharmonic I/Q  b4to64 27t032 Oto3 -125 7 30 30 30 -2 10 Die 5A991.h  HMC-MDB218

Subharmonic Mixers

Conversion LO/RF LO/IF Image
Gain Isolation | Isolation Rejection

Part L0 IF

RF Package | ECCN Ordering
(GHz) (GHz) (GHz)

Description (mm) Code Part Number

Number

(dB) (dB) (dB) (dB)

HMC337 Subharmonic 17to 25 9t012 Oto3d Die EAR99 HMC337
HMC264 Subharmonic  20to30 10to15 Oto4 -9 12 35 40 4 - -4 3x30FN EAR99 HMC264LM3
HMC265 Subharmonic  20to31 10to155 0.7to3 3 10 28 41 2 - -4 3x30FN EAR99 HMC265LM3
HMC264 Subharmonic 21to31 105to155 0tob -9 12 30 40 3 - 4 |, 3 Lzl'-'CSP EAR99 HMC264LC3B
HMC264 Subharmonic  20to32 10to16 Oto6 -10 13 37 40 4 - -4 Die EAR99 HMC264
HMC265 Subharmonic  20to32 10to16 0.7to3 3 10 30 55 2 - -4 Die EAR99 HMC265
HMC338 Subharmonic  26t033 13to16.5 0to25 -9 10 32 40 1 - -b Die 5A991.b HMC338
HMC404  Subharmonic /) 26t033 13to16.5 0Oto3 -1 16 35 35 6 22 2 Die EAR99 HMC404
HMC338 Subharmonic  24to 34 12t0165 Oto3d -1 13 33 50 5 - -5 3 Lzl’:CSP 5A991.b HMC338LC3B
HMC798A  Subharmonic  24to34  12t018  Oto4 -10.5 20 36 21 6 - 4 3 g.gLXCC EAR99 HMC798ALC4
HMC339 Subharmonic  33to42 165t021 Oto3d -10 10 37 40 0 - 2 Die EAR99 HMC339
HMCI093*  Subharmonic  37to 465 85toT 0to75 - 26 15 18 18 - -1 Die EAR99 HMC1093
HMCI057 ~ Subharmonic /) 71to 86  29to43 0to12 -12 13 50 30 0 16 13 Die EAR99 HMC1057
HMC1058 Subharmonic  71t0 86  29to43 0to12 -1 6 28 20 0 - 9 Die EAR99 HMC1058

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC404
https://www.analog.com/HMC404
https://www.analog.com/en/products/hmc338lc3b.html
https://www.analog.com/HMC798A
https://www.analog.com/HMC339
https://www.analog.com/HMC339
https://www.analog.com/HMC1093
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[/Q Downconverters/Receivers

Conversion Image L0 Drive .
Description (GRHFZ) (GLF[IJZ) (GII-FIz) Gain Rejection Nominal Vi‘;;'i“ l(sl‘;;’;\[; P?rcr]ﬁ?e EEE’: Pa[a{dlfurmer
(dB) (dBc) (dBm)

Wvcgsin  Lownoise 0 ool 06 4Btol] DCto35 13 3 32 2 0 5 155 bLxh EARSY  HMCOSIALPA4E
downconverter
HMCO5B 1O downcomverter 56088 561088 0035 T3 1 2 2 2 35 180  hx4LFCSP EARYY  HMCOSIBLPAE
HMCBI08 /0 downconverter 9to0 91010  002to1 13 § 20 2 5 3,315 20,3040 5x5LFCSP EARSY  HMCSIOSLCS
HMCI0BA /0 downcomverter 9to2 8510155 0to35 T 0 % 4 2% -8 1 4x4CICC  EAR9D  HMCOOBALCS
ADMVIOIO 10 downconverter 126to154 9to126 27t035 15 1% 20 4 180  49x49LCC EAR9S  ADMVIDIOAEZ
HMCTI3 /0 downconverter 10to8  10to16 O0to35 12 1 2% 2 8 34 10 5x5LFCSP EARS | HMCWISLPSE
HMCOBE* 1/ downcomverter Tt020 750075 0035 14 0 w3 6 35 160  4x4LFCSP EAR9D | HMCOBBLPAE
HMC570 |/Q downconverter 17 to 21 Tto12 0to3.5 12 1 22 4 35 3.5 125 Die EAR99 HMC570
HMCS0 /0 downconverter Tto2l TR 0t35 10 2 "W 3 4 35 15  G5x5LFCSP EARY  HMCSTOLCS
K-band quad ZIF
ADMVASSDGowncomverter 1022  Tto2l5 0108 5 -3 30 5 Memal g5 geg 7.706A  5AI9LD  ADMVAS40ACC
New N VCO
with PLL/VCO
K-band
MMV downcomverter 090 MB35 gqi0n 3 o - 7 Memal o aeh ELGIFCSP 5AMLh  ADMVAL20ACPZ
: 02205  to2lT5 Ve
with PLL and VCO
HMCO04 I/ downconverter TTto24 T5t0123 035 1 0 3 3 4 35 180 5x5LFCSP EARSY | HMCO04LCS
ADMVIOI2 1O downconverter 175102 Tto135 25t035 15 325 21 0 33 238  49x4ILCC EARYY  ADMVIOI2AEZ
HMCO67 10 downcomverter 21102  88to135 0035 15 1% 3 6 35  T0  4x4LFCSP EARSD | HMCOGTLPAE
HMCST /0 downcomverter 211025 Qtol4  0to35 T 5 % 3 4 35 15 Die  EARS | HMCSTI
HMCST /0 downconverter 211025 9to¥  0to35 T 6§ 25 3 4 35 15 G5x5LFCSP EARSY  HMCSTILCS
HHCOT™ 10 downcomverter 201028 83to’57 O0to35 T4 2 a3 § 35  T0  4x4LFCSP EARSD | HMCOTILP4E
HMCS2 /0 downconverter 231028 9tols5  0to35 10 6 2 4 4 35 15 G5x5LFCSP EAR9Y | HMCST2LCS
WMCIOB5  1/0 downcomverter  27to34 M5t 04 12 2 73 2 3 240 4x4LFCSP EAR9Y | HMCIOBSLPAE
Wideband 1/0
ADMVIOI*  downcomverter 241044 54101025 Oto6 17 0 30 55 0 33 43 5x5IGA  EARYY  ADMVIOMGACCZ
with 4x L0
HMCGI4ZA /0 downconverter 37tok4 185022 Otoh 13 2 x4 3 3 25 5x5LFCSP  EAR9Y | HMCEIAZALCSA
HMCG7898 1/ downconverter  37tok4  185t02% Otoh % -1 W 35 3 33 150,75 5x5LFCSP EARID  HMCG789BLCSA
wiesgs EOANVD mgg o TS g s a4 8 5 2 4153 TH8050  Die  5A9lb  HMCTSE6
downconverter to 14.33
E-band I/0 T3
wmao ERMEO s nse w2 B 13 5 4 4215 67580 g 0 EARI  ADMVIAIDRCEZ
pomvrsgp | EBandlO ek B2t0746 DCto2 10 130 5 4 4215 66758 "B Eareg  ADMV7420BCEZ
downconverter SiP LGA_CAV
wmersgy Ebandl0 i es M8 pew w0 2 30 s 2 4153 58050  Die  5A9Lb  HMCT567
downconverter to 14.33

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC1113
https://www.analog.com/HMC966
https://www.analog.com/en/products/hmc570-die.html
https://www.analog.com/HMC570
https://www.analog.com/en/products/hmc570lc5.html
https://www.analog.com/ADMV4540
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https://www.analog.com/HMC904
https://www.analog.com/ADMV1012
https://www.analog.com/HMC967
https://www.analog.com/en/products/hmc571-die.html
https://www.analog.com/HMC571
https://www.analog.com/en/products/hmc571lc5.html
https://www.analog.com/HMC977
https://www.analog.com/HMC572
https://www.analog.com/HMC1065
https://www.analog.com/ADMV1014
https://www.analog.com/HMC6147A
https://www.analog.com/HMC6789B
https://www.analog.com/HMC7586
https://www.analog.com/HMC7586
https://www.analog.com/ADMV7410
https://www.analog.com/ADMV7420
https://www.analog.com/HMC7587
https://www.analog.com/HMC7587

ADMV4420: K-Band Downconverter with Integrated PLL/VCO

Key Features Applications
> RF input frequency: 16.95 GHz to 22.05 GHz > Microwave point-to-point radios
> IF input frequency range: 900 MHz to 2.5 GHz > K-band satellite communications

> RF front end with integrated RF balun and LNA

> Integrated low phase noise fractional-N PLL/VCO
> Programmable via 4-wire SPI

> Output P1dB: 7 dBm

> Noise figure: 7dB

> Conversion gain: 36 dB

> Single-ended 50 0 input and 75 O IF output

> 32-lead, 5 mm x 5 mm LFCSP package

& &
wn - =y w
d [=] g 8 § f =
w 4 o o - |U) Q0
(=] (Z} = > > o n n
GND Il
ADMV4420
[24] spo
GND [25] enp
GND 16.75 GHz to 21.15 GHz
: : CPOUT
RFIN "E
GND
E VPOS3_CP
GND
[20] ENBLY
Third-Order [19 | ensLo
Fractional
Interpolator 8.375 GHz to 10.575 GHz
[18] eNp
[17] enp
DECLI1_VCO1 7 .
Reference Reference Reference
DECL2-vCO2 8 . Divide-by-2 Divider Doubler
o - - o : = [=]
g z z z = 3 &
> a [3 < @
VISIT ANALOG.COM/RF 39


https://www.analog.com/RF
https://www.analog.com/en/products/admv4420.html

I/Q Upconverters/Transmitters

RF L0 F Conversion | Output | Sideband | LO Drive v | Package

H SUPPLY SUPPLY H

Part Number | Description (GHz) (GHz) (GHz) ) (mA) T ECCN Code | Ordering Part Number
5 x5 2

HMCB505A I/0 upconverter 561086 25t0M6 0to3 15 35 22 4 LFCSP EAR99 HMC6505ALCS
apMviogg  Differential 0 g7 ii6s 91016 28104 21 B 2 0«51 25060 252 EARsg ADMVIOOSAEZ
upconverter LFCSP
HMC791 I/Q upconverter  17t020 85toM.75 0to35 18 33 30 b 5 320 LEFESBP EAR99 HMC79TLP5E
.+ Wideband I/0 5x5 i
ADRF6780 upconverter 5910236 b54tols O0todb 13 26 25 0 3.3,5 400,160 LFCSP 5A991.h ADRFB780ACPZN-R7
+3.5, 49x49
ADMVIOT 1/0 upconverter  17to0 24 8t012 2t04 2 33 32 0 5 18 160,220, 75 Lce EAR99 ADMV10TIAEZ
HMC7912 I/Q upconverter  21to24 875t012 0to3.5 15 33 22 4 5 320 LBFESSP EAR99 HMC7912LP5E
HMC815B* I/Q upconverter ~ 21t027 10.5to145 0to3.75 12 21 22 4 45 350 LEI‘:ESSP EAR99 HMC815BLCS
HMC6787A I/Q upconverter  37to40 165t022 Otok 10 26 7 4 3 350 LSFESBP EAR99 HMC6787ALC5A
Wideband 1/0 54
ADMV1013* upconverter  24to 44 : Oto6 18 23 26 0 3.3 550 6x 6 LGA EAR99 ADMV1013ACCZ
N t010.25
with 4x LO
HMC6146B I/Q upconverter  40to44 18t022 Otok 1 28 18 4 3 350 LSFESSP EAR99 HMC6146BLC5A
HMCaTI8 Eband 0~ qyg T8 g ) 2 415 T580  De  5A%9LDb HMCan8
upconverter t0 14.33
E-band I/ 16 x 14
ADMV7310 upconverter SiP Tto76 TN8to127 DCto2 35 31 20 4 - - LGA_CAV EAR99 ADMV7310BCEZ
HMCaTg Ebandl0 — gi0g T8 g 10 - 2 2 415 T580  De  5A%9LD HMCBM9
upconverter t0 14.33
E-band I/ 16 x 14
ADMV7320 upconverter SiP 81to86 134to146 DCto2 33 31 - 4 - - LGA_CAV EAR99 ADMV7320BCEZ
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC8119
https://www.analog.com/ADMV7320

I/Q Upconverters with Integrated LO

1dB I/ 3 Sideband .
Gy |y | smton | sasn ot |V | fy | P | €00 | e,
(MHz) (GHz) (dBc)
Ka-band

ADMV4530 upconverter  27to 31  25.6 to 30 500 2t03 2 29 -35 4 520 6x6LGA 5A991.b  ADMVA4530ACCZ
with LO

ADMV4530: Dual-Mode Ka-Band Upconverter with Integrated PLL/VCO

Key Features Applications
> RF output frequency: 27 GHz to 31 GHz » Microwave point-to-point radios
» Two upconverter modes > Ka-band satellite communications

> Direct upconversion from differential baseband 1/Q (1/Q mode)
> Single upper sideband upconversion (IF mode)

> 1/01dB bandwidth: 500 MHz

> |IF input frequency range: 2 GHz to 3 GHz

> Combined RF and IF gain dynamic range: 70 dB

> Sideband rejection and carrier feedthrough optimization

> Integrated low phase noise frac-N PLL/VCO

> Programmable via 3-wire or 4-wire SPI

> 40-terminal, 6 mm x 6 mm LGA package
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I/Q Upconverters/Downconverters/Transceivers

Upconversion Mode Downconversion Mode

Uncalibrated Uncalibrated L0 Drive Pwr
Descrintion RF | LO IF Sideband Image Nominal Consu- | Package Ordering
P (GHz) | (6Hz) | (GHz) Rejection Reject (dBm) mption |  (mm) Part Number
i) (dBc) " )
24 5

TR 56 mmW o

; 15(BB) 22(BB)  37(BB) -1(BB) 37(BB) 331 9x8
ADMVIOI7  microwaveup/ to  to 310105 29 25 (IF) 71(1F) 18 10F) 35 (1F) -8 18/15 175 LGA EARI9  ADMVI0T7BCCZ
downconverter 295 15 (IF)
DC to
TMR5G mmW 24 5 0@ N
ADMVIB  eoweveund to to D08 g9 n | GBF) B max 2 0 18 1 8285 eagqy omvnoseeez
New Sto7 . BGA
downconverter 235 15 (IF) gain (IF)
DC to
TMR5G mmW 24 5
5 15(BB) 22(BB)  37(BB) -2 (BB) 37(BB) 33/ 9x8
ADMVIO18  microwaveup/ to  to 91095 32 25(IF) 52 (IF) 19 0P 35 (IF) -8 18/15 175 LGA EARS  ADMV1018BCCZ
downconverter 295 15 (IF)
TRSGmmW 37 725 00 4@ 6e6s
ADMVII39  microwaveup/ to  to 5 9 18 31 19 maxgain 26 -10 18 1 ~~ 5A991.b ADMVTI39BBCZ
2108 BGA
downconverter 48.2 12.05 (IF) (IF)
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ADMV1128: 24 GHz to 29.5 GHz, 5G, Microwave Upconverter and Downconverter
ADMV1139: 37 GHz to 48.2 GHz, 5G, Microwave Upconverter and Downconverter

Key Features > Fast TDD switching time via external pins
> Integration of upconverter, downconverter, and LO chain with > Programmable via a 3-wire or 4-wire SPI interface, compatible
multiplier in one chip with ADMV4928 and ADMV4828 interface
> [j‘M[]S up/doYvnconverter with industry-leading efficiency and Applications
linear Py with 56 NR
> 56 mmW communications
> RF Input/output frequency ranges : 24 GHz to 29.5 GHz and
37 6Hz to 48.2 GHz > Satcomms
> Integrated RF switch > Military
> Test and measurement

> Supports both half- and full-duplex operation
» Two operation mades for both up and downconverter configurations:
= Direct conversion of differential baseband I/0 (baseband mode)
= Single-ended complex-IF operation (IF mode)
> |F mode supports both internal or external hybrid
» Programmable baseband I/) common-mode voltage
> Matched, 50 ) impedance, single-ended RF input and output
> Matched, 50 ( impedance single-ended L0 input
> Low phase variation vs. gain control
> Upconversion mode
= Sideband rejection and carrier feedthrough optimization
= Envelope detector for automatic, on-chip calibration
» Downconversion mode
= |mage rejection and I/Q imbalance optimization
= Baseband /0 DC offset correction
= Receiver mixer power detector for receiver gain setting
> L0 chain features
= Variable gain to accommodate various LO drive strength values
= 360° phase control shifter for LO synchronization
= Programmable LO harmonic reject filter

= |/Q phase correction

Mixers with Integrated LO

Dual Rx with

Pr\&ti::a@ie VCO Phase
Part Descrintion RF L0 IF 10 kHz Noise @ Verrr i Package | ECCN Ordering
Number P (GHz) (GHz) | (GHz) Offsat 1MHz Offset (V) (mA) (mm) Code Part Number
(dBc/Ha) (dBc/Hz)
8x8

ADRFGG50  DVBAand 045to27 040t 005t 30 -86 33 - 95 5 50 8 Eaggib  ADRFGG50ACPZ
29 05 LFCSP
PLL/VCO
Dual Rx Programmable Selectable  7x7 g
RFSSSS e 0BW38 - - o - ~ nww B 33 o 15l Gigglg ADRFESSEBCPZALT
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|/Q Modulators and Demodulators

[/Q Modulators

> Sideband Baseband
N?Jrngber Description Frequency Suppression Bzdgm&%th P Egﬁg Ordering Part Number
(GHz) (dBc) (MH2)
ADL5590  Narrow-band  0.869 to 0.9 = -50 -157 16 29 250 5 170 6x6LFCSP  5A991b  ADL5590ACPZ-R7
AD8345 Low power 04t01 -42 -42 -155 25 25 80 3,5 58,62 TSSOP 5A991.b AD8345AREZ
ADL5370  Narrow-band 0.3to1 -50 -4l -160 n 24 500 5 205 L4x4|FCSP  5A991b  ADL5370ACPZ-R7
LT5568 Wideband 0.7 to 1.05 -43 -4 -160.3 8.3 229 380 5 7 4x40FN EARS  LTH568EUF#TRPBF
LT5568-2  GSM optimized 0.7 to 1.05 -43 =62 -159.4 8.6 229 380 5 10 4x40FN EAR9S  LT5568-2EUF#TRPBF
L5558 Narrow-band 0.6t011 -437 -49 -158 18 224 400 5 108 Lx4QFN EAR99  LT5558EUF#TRPBF
LT5571 Narrow-band ~ 0.62to 11 -42 -53 -159 8.1 27 400 5 97 4x40FN EAR9  LT557IEUF#TRPBF
LTC5599 Low power 003013 -515 -52.6 -156.7 5 20.8 57 343 28 4x40FN EARSS  LTC5599I1UF#TRPBF
ADL5371 Narrow-band 05t015 -50 -55 -159 145 27 500 5 175 4x 4| FCSP  5A991b ADL5371ACPZ-R7
LTC5598 Wideband 0.005to 1.6 =51 -5 -160.9 8.4 255 400 5 165 4x40FN EAR9S  LTC5598IUF#TRPBF
ADL5591 Narrow-band  0.805t01905  — -47 -157 16 30 250 5 170 6x6LFCSP  5A991b  ADLS5591ACPZ-R7
ADL5385 Broadband 0.3t02.2 -4 -50 -159 m 26 500 5 215 4x4|FCSP  5A991b  ADL5385ACPZ-R7
LT5528 Narrow-band 15t024 -42 -4b -159.3 79 28 400 5 125 4x4QFN EARS  LT5528EUF#TRPBF
AD8346 Low power 0.8t025 -42 -36 147 -3 20 70 35 43,45 TSSOP 5A991.b AD8346ARUZ
LT5572 Narrow-band 15t025 -394 -41.2 -158.6 9.3 21.6 460 5 120 4x4QFN EARS  LT5572EUF#TRPBF
ADL5372  Narrow-band 15t025 -45 -45 -158 14.2 27 500 5 165 4xB5LFCSP  5A891b  ADL5372ACPZ-R2
AD8349 Low power 0.7t027 -45 -35 -155 76 21 160 5 135 TSSOP 5A991.b ADB349AREZ
ADL5373  Narrow-band 23103 -32 -57 -157 13.8 26 500 5 174 4x4LFCSP  5A991Lb  ADL5373ACPZ-WP
LTC5588-1  Wideband 02t06 -39.6 -56.6 -160.6 12 31 600 33 303 4x4QFN EAR99  LTC5588IPF-1#TRPBF
ADL5375#  Broadband 04to6 -46 -52 -160 9.4 26.8 750 5 200 4x4LFCSP  5A991b  ADL5375-05ACPZ-R2
LTC5589 Low power 0.7to 6 -40.2 -41.5 -158.1 39 175 167 33 295 4x4QFN EARS  LTC5589IUF#TRPBF
ADRF6780  Wideband 59to 23.6 -25 25 147 1 27 750 33,5 490,160 5x5LFCSP  5A99Lh  ADRF6780ACPZN-R7

|/Q Demodulators

RE Baseband
e Description Frequency R el s L Ordering Part Number
Number @ 3dB (mm) Code
(GHz)
(MHz)
Low power, y y 18to 5
LT5546 210, 55 dB VGA 004to05 0.4 0.6 78 10 1 17 5.95 2% 4x 4 QFN EAR99 LT5546EUF#TRPBF
Low power, B ~ 18to .
LT5506 2% 10, 55 dB VGA 004to05 02 0.6 6.8 1.5 0.5 8.8 5.95 266  4x40QFN EAR99 LT5506EUF#TRPBF
LT5517 _— 0.04t009 003 0.7 12.4 10 2 130 B 90 4 x4 QFN EAR99 LT5517EUF#TRPBF
frequency, 2x LO
AD8348 B;,?fhd?,ﬁﬁd 0.05t01 0.25 05 10.75 13 28 125 3,5 47,51 TSSOP 5A991.b AD8348ARUZ
LTC5584 Broadband 0.03to14 001 0.7 10 131 28 530 5 200  4x4QFN EAR99 LTC5584IUF #TRPBF
LT5516 Narrow-band 08t015 0.2 1 12.8 6.6 215 260 5 m 4 x4 QFN EAR99 LT5516EUF# TRPBF
ADL5387  2x L0, broadband ~ 003to2  0.05 0.2 12 13 3l 240 5 180 4x4LFCSP  5A991b ADL5387ACPZ-WP
LT5515 Narrow-band 15t025 0.3 1 16.8 9 20 260 B 125 b x4 QFN EAR99 LT5515EUF# TRPBF
ADL5382 Broadband 07t027 005 0.2 15.6 a4 305 370 5 220  4x4LFCSP  5A99Lb ADL5382ACPZ-WP
agzg  VOOEMOBERT pgrgr 03 i 9 15 65 35 6468 4x4LFCSP  5A99LD ADG3TARUZ
LT5575 Broadband 08t027 001 0.4 12.7 n.2 22.6 490 5 132 L4x4QFN EAR99 LT5575EUF #TRPBF
LTC5585 Broadband 04to04 0.05 0.7 127 16 257 530 5 200  4x40FN EAR99 LTC5585IUF#TRPBF
# = Offered in extended temperature range.
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|/Q0 Demodulators (Continued)

RF Baseband
Part — Bandwidth Vs Package ECCN .
il Description Frequency @3d8 W) i Code Ordering Part Number
(GHz) (MHz)
5

Tcosge  Ultrawidebandwith 20 0 ae 0o 195 13 30 1000 40 5x5QFN  EARSD  LTCEG8GIUHATRPBF
VGA, digital IR cal

ADLS380*  Broadband 0408 007 02 M7 TE 278 390 5 245 4x4LFCSP 5A99Lb  ADL53BOACPZ-WP

Tcosgy  Utrawidebandwith 52 o e g 22 4 78 1000 5 410 5«50PN EARSY  LTCHSOLIUHATRPBF

VGA, digital IR cal

I/Q Modulators with Integrated LO

PLL PLL

Phase Phase Sideband Baseband
Noise @ | Noise Suppression Noise Bandwidth | Vs | g Package Ordering
10kHz | @1MHz (dBo) (dBm/Hz) @3dB | (V) | (mA) (mm) Part Number
Offset Offset (MHz)

(dBc/Hz) | (dBc/Hz)

RF
Description | Frequency
(GHz)

Part

Number

With

ADF9010 integrated tgoda;ﬁo -85 -141 -40 -46 -158 10 24 20 3.3 360 7xTLFCSP  EAR99 ADFS010BCPZ
L0 ’
With 0.5

ADRF6750 integrated toi 575 -93 -133 -45 -4 -162 8.5 23 600 5 310 8x8LFCSP 5A991b  ADRF6750ACPZ-R7
L0 ’
With 01

ADRF6755 integrated W 2 4 -93 133 45 -45 -162 8 2 600 5 380 8x8LFCSP 5A991b  ADRF6755ACPZ
L0 )

I/Q Demodulators with Integrated LO

RE Plhtizszge PLL Phase Baseband
Part A RRTIER 10 kHz Noise @ Bandwidth | Vs s Package ECCN Ordering
Number P Fuensy 1MHz Offset @ 3dB (mm) Code Part Number
(BHz) [ Offset 1% 4pe/iy) (MH2)
(dBc/Hz)
With frac-N
ADRF6850 0.1to1 -98 -136 0.1 0.5 m 12 225 300 3 350  8x8LFCSP 5A991.b ADRF6850BCPZ
PLL and VCO
ADRFggy)  DPDrecehverwith o0y 08 g7 g8 02 <05 T 2 2% 500 33 273,303 8x8LFCSP 5AS9Lb  ADRFE82IACPZ
frac-N PLL/VCO
ADMVAS40 K-band quad
ZIF demod 171022 -96 -115 0.5 1.6 by -19 -3 900 3 980 T=TLGA  5A991.b ADMV4540ACCZ
New
w/PLL/VCO
* = X-Microwave.
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Integrated Transceivers, Transmitters, and Receivers

Microwave and Millimeter Wave Integrated Transmitters/Receivers

V-Band Transmitters/Receivers

110 Max b v L Power
Part — Freq . . Control | Control IP3 Sideband P1dB o Package | ECCN Ordering
escription Bandwidth Gain o Dissipation
Number (GHz) ) (dB) Range Range | (dBm) | Rejection (dBm) w) (mm) Code | Part Number
(dB) (dB) (dBc)
apmvagry  Hidn speed
ADMVIET wireless 60 Contact ~ Contact Contact Contact Contact Contact Contact  Contact Contact 34.70 x 5A991h ADMVIBTIAPCZ/
New interconnect ADI ADI ADI ADI ADI ADI ADI ADI ADI 29.89 PCA ~  ADMV9621APCZ
solution
60 CHz 12 0.88
HHCES0D  integrated L0 18 35 2 h (U"I’E3) 40 (Slngllesend)/ (smq|1909"d)/ BGA  5A99Lb  HMCG300BG4S
transmitter (balanced)  (balanced)
g | o |E2] g 67 6 (a";'z"‘”’ . 35 30 (Si“"o'ész"d)’ BGA  5ASOLh  HMCG30BG4
recgeiver B4 : B (IP3) 057 :
(digital) (external LO)
E-Band Transmitters/Receivers
Conversion UiERE w
Part D - RF ] IF Gain IP3 Sideband Drive | Vsypory K Package | ECCN Ordering
Number P (GHz) (GHz) (GHz) (dB) (dBm) | Rejection Nominal | (V) (mA) (mm) | Code Part Number
(dBc) (dBm)
E-band I/Q 1.83 to .
HMC7586 ——- Tto 76 1433 0to10 125 -1(1IP3) 28 5 2 4,15,3 175,80,50 Die 5A991.b HMC7586
E-band I/Q 1.5 to Mx13
ADMV7410 E mem———, T to 76 3 DCto2 13 1 30 5 4 4,2,15 66,175,80 LGA_CAV EARI  ADMV7410BCEZ
HMCas =Y om0 g | - 2 ~ 2 415 B8 Die 5Ab  HMCENS
upconverter 14.33
E-band I/0 N8 to 16 x 14
ADMV7310 upconverter SiP Tto 76 07 DCto2 35 3l 20 26 4 - - LGA_CAV EARI9  ADMV7310BCEZ
E-band I/0 13.2t0 =13
ADMV7420 I —— 81to 86 16 DCto2 10 1 30 5 4 4,2,15 66,175,80 LGA_CAV EARI9  ADMV7420BCEZ
E-band 1/0 B4t _ B _ B o Txl
ADMV7320 upconverter SiP 81to 86 16 DCto2 33 31 LGA_CAV EARI9  ADMV7320BCEZ
wersgr BRI ggs MBI g w0 20rm) 30 6 2 4153 T58050 Die 5099Lb  HMCT567
Receiver 14.33
HMC8TI9 Eband g i95 ML g g - 2 ~ 2 415 T80 Die 5A9b  HMCENo
upconverter 14.33
mmWave Imaging Chipset
[0 Output Frequency Power Package
Part Number Description Frequency (GH2) W) - ECCN Code | Ordering Part Number
(GHz)
ADAR200T WEEIRZD R, (e e 251010 10 to 40 045  6xBLGA AR ADAR200TACCZ
4x frequency multiplier/filter
ADAR2004 10 GHz to 40 GHz, 4-channel Rx mixer with 4x LO 10 to 40 0t00.8 0.910 7xT7LGA EAR99 ADAR2004ACCZ
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ADAR2004 and ADAR2001: Millimeter Wave Imaging Applications

ADAR2004 AD9083
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ADAR2001: 10 GHz to 40 GHz, 1:4 Channel, 4x Frequency Multiplier/Filter

Key Features Applications
> RFinput frequency: 2.5 GHz to 10 GHz > Millimeter wave imaging equipment
> RF output frequency: 10 GHz to 40 GHz » Military radio, radar, and ECM equipment

> (Quad differential output PAs with enable function

> Integrated harmonic filter (25 dB to 30 dB rejection)
» 3-wire and 4-wire SPI control of all functions

> Typical input power: -20 dBm single ended (50 0)

> DC power: 450 mW (2.5 V supply)

> On-chip temperature sensor, power detector, and ADC
» Used with ADAR2004 quad-channel receiver/mixer

> 40-terminal, 6 mm x 6 mm LGA package

ADAR2001

% RFOUT1+
(O RFOUTI-
RFIN C
g RFOUT2+
RFOUT2-
% RFOUT3+
cs { )RFOUT3-
sbio
SCLK Control
SDO — % RFOUT4+
L () RFOUT4-
Multiplier/Filter Transmitter
State Machine State Machine
(16 States) (70 States)
MRST MADV TxRST TxADV
48 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS


https://www.analog.com/ADAR2001

ADAR2004: 10 GHz to 40 GHz, 4-Channel Receiver Mixer with 4x LO Multiplier

Key Features Applications
> Quad LNA, mixer, IF VGA > Millimeter wave imaging equipment
» 4x L0 multiplier with programmable harmonic filter > Military radio, radar, and ECM equipment

> Input frequency range: 10 GHz to 40 GHz

> |F frequency range: 0 MHz to 700 MHz

ADAR2I_091_| ____________________________________________________
» L0 frequency range: 2.5 GHz to 10 GHz Receiver Sequencer
i . RFIN1+ IFOUT1+
> Gain range: 20 dB to 40 dB > @
> IP1dB: -17.5 dBm (at min gain) RFINT- IFOUTI-
> Noise figure: 7.5 dB at max gain RFIN2+ IFOUT2+
» Filtered LO harmonics: 20 dB to 30 dB at RFIN2- IFoUT2-
all frequencies RFINGs IFOUT3+
> 3-wire or 4-wire SPI control RFIN3- IFOUT3-
» On-chip [Tro.gran}mahle state .machln.es f.or RFINGs FOUTAs
fast multiplier/filter and receiver switching
and control RFIN4- IFOUT4-
> On-chip temperature sensor and ADC
> DC power: 985 mW I AT N
> Package: 7mm = 7 mm, 48-lead LGA package
LOIN
cs
sDIo SPI - —
SCLK Control 1 >
sDo JL
V Temp
Multiplier/Filter Receiver Sensor =
State Machine State Machine -
(16 States) (16 States)
MRST MADV RxRST RxADV
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ADS9083: 16-Channel, 125 MHz Bandwidth, JESD204B, Analog-to-Digital Converter

v

Key Features Digital processor features

v

» 125 MHz usable analog input bandwidth CIC decimation filter

> Sample rate: 2 GSPS
> Noise density: -147 dBFS/Hz > Data gating and FIFO with 32 sample depth
> SNR: 66 dBFS in 125 MHz BW, 2 GSPS encode
> SFDR: 70 dBc in 125 MHz BW, 2 GSPS encode
> Power per channel: 90 mW at 2 GSPS

v

Programmable DDCs (three per ADC channel) and FIR filter

v

100-ball, 9 mm x 9 mm BGA package

Applications

> Millimeter wave imaging

> Flexible input range: 0.5V p-p to 1.5V p-p differential > Electronic beamforming and phased array

> Isolation/crosstalk: >80 dB » Multichannel wideband communication receivers
> Supply voltages: 1.0 Vand 1.8 V

» JESD204B subclass 1encoded outputs

> Supports up to 16 Gbps/lane

> Flexible JES204B lane configuration and sample data processing

AVDD AVDD1P8 DVDD DVDD1P8
(1ov) (1.8V) (1ov) (1.8v)
—O O O O
AD9083
VINI+ () /
< ADC —() SEROUTO%
VINI- O \
A —() SEROUT1:
Programmable
DSP: JESD204B+
CIC +DDC + LPF Tx () SEROUT2:
Outputs
—() SEROUT3%
VIN1e+ () /
< ADC
VINe- O \
. \
A
) SYNCINBz
Triggert PLL,
JESD204B
Sysreft Sub 1
Control
Clock
CLK%
Distribution SPland SCLK
Control CcSB
Registers )
) )
\ 1Y%
AGND DGND

Intermediate Frequency Subsystems

. RF VGA IF VGA Image .
umber | 225000 | i ) | Gan) | Damic | Dynamic Reecton i | T | code | par Number
Range (dB) | Range (dB) (dBc)
Intermediate 800 80to
HMCBI00  frequency  to 200 85 47 49 18 36 5 33 600  6x6BLFCSP  5A99Lb  HMCBIOOLP6JE

receiver 4000

Intermediate 800 200
HMC8200  frequency to to 34 35 - 31 15 6 39 540 5x5LFCSP  5A99Lb  HMC8200LP5ME
transmitter 4000 700
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24 GHz ADAS Radar Solutions

Ramp Generator

Part Frequency | Figure of Merit PFDyuy Vg ls Package Ordering
(GHz) (dBc/Hz) (MHz) (V) (mA) (mm) R (002 Part Number

g | PRSI - B e e 716 4xLLIFCSP  EAR9D ADF4I58CCPZ
ramping PLL generator
13 GHz, frac-N Ramp

ADF4159 FMCW ramping PLL  generator

05t013 -224 10 3 33 4 x4 LFCSP EAR99 ADF4158CCPZ

Transmit MMIC

Signal Phase Noise
Part — . RF . @ 10 MHz ADC Viwe | Power Package ECCN Ordering
Number e (GHz) Ba(nﬁ:'dth Offset L Resolution | (V) (W) (mm) Code Part Number
7)
(dBc/Hz)
ISM band, Single
ADF5901 2-ch FMCW TxMMIC 24 to 24.25 250 -128 2t010 en dge d 8-bit 1t028 0002 5x5LFCSP  EAR99 ADF5301WCCPZ
transmitter
ISM band,
2-ch FMCW Single
ADF5902  transmitter ~ Tx MMIC 24 to 24.25 250 -128 2t012 en dge d 8-bit 1t028 0002 5x5LFCSP  EAR99 ADF5902WCCPZ
with integrated
FMCW PLL
Receiver MMIC
Signal RF/IF .
Part Number | Description | Function il Bandwidth E C_hannel Hil Isolation . 0D ol ECCN Code | Ordering Part Number
(GHz) (MHz) Gain (dB) (dBm) ) Figure (dB) (mm)
ADF504 ISMband, o e 2410 250 2 0 30 ) 5x5LFCSP  EARSS ADF5304ACPZ
4-ch receiver 24.25

Analog Front End with ADC

Package Ordering
(mm) Part Number

Part e - Function Sample i lI}?I‘:’erPEW Noise | Antialiasing | Power
Number P Rate (MSPS) i (V) [ Filter | (W)

4-ch, 16-bit,
ADART25)  Somtinuous ANFE 03012 Otosi - = | = 24 ok 04 7x7LFCSP —  ADAR725IWBCSZ
time data (programmable) required

acquisition ADC
8-ch, LNA/PGA/ 17to35 9to15 10

L7 VA g b AFE 8 (rogammeble) (programmable) & 08 35 Inclded 0345 o ADB284WCSVZ
6-ch, LNA/PGA/ 16 to 34 Tto12 10x

L7 A g b AFE 2 rogammable) (programmable) & 08 35 Included 07 0 e AD8283WBCPZ

Digital Signal Processor (DSP)

Part Operating On-Chip | On-Chip L2 Package
Description Function | Frequency | Core
Number (MH2) (mm)

Ordering

Part Number

. 0010 32bit,

ADSP-7I4T% ADSP-2147x SHARC® DSP DSP S -
Low power ADSP-BF70x ADSP-BF702/
series of Blackfin+* ADSP-BF703/
embedded DSP 200t0  16-bit, 1212 LFCSP, ADSP-BF704/
ADSPBFIOX  cessorswith5I2kB D7 400 32-bit 190 &b i - =< paneea M2C o gros
L2 SRAM and DDRY/ ADSP-BF706/
LPDDR interface ADSP-BF707
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RadioVerse Integrated Transceivers
Part

. Rx Image .
Product Features Functionality | R-TUMN0 | pondwidth & | Rejection | RxNFip3ex | TXOIPS | Package Size | non by, | SERDES
Number Range (dBef* (dBm) (mm) Lanes

General-purpose SDR, low 325 MHz p .
AD9363 power, CMOS/LVDS digital 2Rx, 2 Tx t0 3.8 GHz 20 MHz 50 3 dB/-14 dBm 19 10x10
. . Yes Yes
Narrow-/wideband SDR, high L L
. 2Rx, 2Tx 30 MHz 12 kHz 12 dB/ N linearization pins on
AORER0z - dynamicrange, CHOSILOS — (ropyenp)  tosGHe  tossomie P00 7gem % =1 Rx  eachTxand
BW 40 MHz  Rx channels
Narrow-/wideband SOR, high 1l
. ! 2Rx, 1Tx 30 MHz 12 kHz 12 dB/ pins on
ADRV9003 dynamic range, CMOS/LVDS (TDD/FDD) to 6 GHz to 540 MHz 80 to 90 27 dBm 28 1212 No each Tx and
interface
Rx channels
Narrow-/wideband SOR, high e
. ! 2Rx, 2Tx 30 MHz 12 kHz 12 dB/ pins on
ADRV9004 dynamic range, CMOS/LVDS (TDD/FOD) to 6 CHz to >40 MHz 80 to 90 27 dBm 28 12x12 No each Tx and
interface
Rx channels
General-purpose SDR, low 70 MHz P . _ _
AD3361 power, JESD207 CMOS/LVDS 2Rx, 2 Tx to 6 GHz 56 MHz 50 3 dB/-14 dBm 19 10=10
General-purpose SDR, low 70 MHz y . _ _
AD9364 power, JESD207 CHOS/LVDS 1R, 1Tx to 6 GHz 56 MHz 50 3 dB/-14 dBm 19 10x10
Improved dynamic range,
ADG3TI scalable MIND, 6 Gbps 22 R DRk 09 0CHHE R g o ) - 4Rx 4 Tx
JESD204B '
Improved dynamic range, low Linearization
ADS3TS power DPD,scalable Miup, 6 22 RxcDRx - 3081z - ZORHRZRK. g S m 2«12 bandwidth 4R 4Tx
Gbps JESD204B up to 40 MHz
Multichip sync for massive
ADRV008-1/ MIMO, integrated AGC, DC 2Rx, 2Tx1 100 MHz 200 MHz Rx, 75 12 dB/ 97 ") _ 4R 4 Tx
ADRVI008-2  offset, QEC correction, digital ORx (FDD) to6GHz 450 MHz Tx/ORx +15 dBm '
filters, 12 Gbps JESD204B
Multichip sync for massive
MIMO, integrated AGC, DC 100 MHz 200 MHz Rx, 12 dB/ . _
ADRVS00S e, O correction digital 2 2P0 g ssommzTxoRe T wmggm 2 122 AR AT
filters, 12 Gbps JESD204B
36/46/56 quad-channel, 650 MHz 200 MHz 1 dB/
ADRV9010 massive MIMO/small cell TDD 4 Tx, 4 Rx, 2 ORx 0 6 GHz Rx, 450 MHz 75 22 dBm 29 14 x 14 = 8 Rx, 8 Tx
RF transceiver Tx and ORx
36/46/56 quad-channel,
ADRVGO2S  massive MIMO TODJFOD RF 4T 4Ry 20Rx gtz 200 WKz R 75 By s hxTh - 4R, 4 Tx
transceiver
36/46/56 quad-channel, L
. 200 MHz Linearization
ApRvaoze | massiveHMIMO/fsmall cell TOD -, ¢\ oo g~ 75 MHZ b e Wi T5 Ul 2 T x 14 wto 4Rx 4T
and FDD RF transceiver with to 6 GHz +21 dBm
. Tx and ORx 200 MHz BW
integrated DPD
* Typical performance at 2.6 GHz. ** Typical performance at 2.6 GHz, ADI361 assumes internal LNA; AD337x and ADRV3009 no internal LNA.
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ADRV9002/ADRV9003/ADRV9004: Single- and Dual-Channel Narrow-Band and
Wideband RF Transceiver Family

Key Features > Fully integrated low phase noise fractional-N Applications

> Wide RF bandwidth: 30 MHz to 6000 MHz RF synthesizers > Mission critical communications

» Transmitter and receiver bandwidth: > Multichip synchronization capabilities » VHF, UHF, and narrow-band cellular
12 kHz to 40 MHz > Fast frequency hopping operation to 6 GHz

> LVDS and CMOS synchronous serial data > Integrated DPD for narrow-band and wideband > TDD and FDD applications
interface options waveform: ADRV9002

> 2 Tx/2 Rx channel configuration: ADRV3002 > Low power and sleep modes
and ADRVI004 > Fully programmable via a 4-wire SP!

> 1Tx/1Rx and 1Tx/2 Rx channel configurations: 19 m x 12 mm, 196-ball CSP_BGA
ADRV9003

| p—

RX1A+ ¥ 4
RX1A-
RX2A+ t‘%! < Ape
RX2A- Y DDC, DEC,
Offset OEC CMOS SSIORLVDS SSI
RX1B+ DACs DC-Offset, RX DATA PORT
RX1B- V7 TONE-DET
RX2B+
RX2B !%! Qe
Digital
Tx1 |
TXA+
A ™2 X
: | T < e
INTs, OEC, CMOS SSIORLVDS SSI
RX2+ ‘ LOL, DPD TX DATA PORT
RX2- | —=— * i
) g | { DAc

Tx1_LO Tx2_LO Rx1_LO Rx2_LO ?

GPIO BB
AUXADC PLL
AUXDAC
Mux Mux Mux Mux ArmM4
|—> GPIOs

Calibration
Control
Gain Control
Sleep Control
DPD,

RF
PLL2 GPIO, Pl
a CIRLY PORT
SPI

CONTROL

EXT_LO-1

EXT_LO-2
DEV_CLK
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

Key Features Applications

» Center frequency: 75 MHz to 6 GHz » Macro base stations

> Four differential transmitters and receivers » 56 massive MIMO

> Two observation receivers with two inputs each > Small cell designs

> Fully integrated frac-N synthesizer and supports multichip LO phase » Software-defined radios
synchronization > Military EW and ECM equipment

> Support for TDD and FDD applications

» Bandwidth: 200 MHz receiver, 450 MHz transmitter synthesis, and
450 MHz abservation receiver

> Integrated AGC, DC offset, and quadrature error correction

> Interface: 24.33 Gbps JESD204B/JESD204C

> Package: 14 mm x 14 mm chip scale BGA

> Pin-compatible part ADRV9029 includes internal DPD and crest factor
reduction capabilities
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/0RX2
RX3+ >
RX3- = Rxl |
RX4+ >
RX4- > o D
RX1+ > Programmable
RX1- o FIR, SERDOUTA:
RX2+ - x [0 AGC, -~ SERDOUTB%
RX2- B~ = DC Offset, o SERDOUTC:
| <—L0o = SERDOUTD:
QEC,
Tuning, RSSI,
L | ADC = Overload
TX3+
TX5- e ™ |
TX4+ -
TX4- - Tx2 SYNCIN1x
X oAC JESD204B/ SYNGINZ+
JESD204C
TX1- pFIR, q SYNCIN3:
I LO7 | LO Leakage Senal
™2+ O= - = ol Interface
TX2- ~3 QEC, Tuning,
] LO2 | Interpolation SERDINA#
SERDINBz%
DAC SERDINCt
| SERDINDz
ORX3+
gs))((z: ORX1/ORX2
g::’;‘z" N ADC o Decimation, ]
" ~
— PFIR, SYNCOUT1:
ORX2- x DC Offset, o SYNCOUT2¢
ORX1+ > = Lo3 QEC, Tuning,
ORX1- >
|/ Overload
ADC >
8
VDDA_1P8' GPIO [<«—<>() GPIO_ANA_x
VDDA_1P3? Power Auxiliary ADC 4 AUXADC_x
VDDA_1CIIJF’ Honee AuxiliaryDAC | 18 o () 6PI0_x
VDIG-1P q
6-1P0 Microprocessor Clock Generation DEVCLK:
a SYSREF%
0 Synchronization
3 SPI_CLK
RF Synth SPI_LEN
RF Synth SPIPort SPI_DO
® LOq <—() SPI_DIO
GPINT1
P’ GPINT2
RXx_-EN
LO2 Control 4
TXx_EN
Interface 4
ORX_-CTRL_x
RESET
TEST_-EN

' VDDA_1P8 represents VCONV1_1P8, VCONV2_1P8, VANA1_1P8,VANA2_1P8,VANA3_1P8, VANA4_1P8, and VJVCO_1P8.

2VDDA_1P3 represents VANAI_1P3, VANA2_1P3, VCONV1_1P3, VCONV2_1P3, VRFVCO1_1P3, VRFVC02_1P3, VAUXVCO_1P3, VCLKVCO_1P3,
RFSYN1_1P3, VRFSYN2_1P3, VCLKSYN_1P3,VAUXSYN_1P3, VRXLO_1P3, and VTXLO_1P3.

3VDDA_1PO represents VJSYN_1PO, VDES_1PO, VTT_DES, and VSER_1PO.
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PLL/Synthesizers

Integer-N PLLs

Frequency Figure of Merit PFD Vg ls Package
) (dBc/Hz) (MHz) W) (mA) il ECCN Code | Ordering Part Number

ADF4001 Integer-N 001t0 0.2 =217 271055 4 x4 LFCSP EAR99 ADF4001BCPZ-RL7
ADF4002*# Integer-N 0.005 to 0.4 -222 104 3 5 4 x4 LFCSP EAR99 ADF4002BCPZ-RL7
ADF4TI0 Integer-N 0.05 to 0.55 =213 = 271055 45 4 x4 LFCSP EAR99 ADF4MOBCPZ-RL7
ADF4TIB Integer-N 0.08 to 0.55 Al 55 27t05.5 45 TSSOP EAR99 ADF4TI6BRUZ-REEL7
ADF4M Integer-N 0081012 -213 = 271055 45 TSSOP EAR99 ADF4TMBRUZ-RL7
ADF4117 Integer-N 01t01.2 -213 55 27t05.5 45 TSSOP EAR99 ADF4117BRUZ
ADFA212L Integer-N 0.2to 24 -215 75 3 15 TSSOP EAR99 ADF4212LBRUZ
HMC440 Integer-N 001to 2.8 -233 1300 5 250 0sop EAR99 HMC4400816GE
HMC4069 Integer-N 001t0 2.9 -233 1300 5 295 4 x4 LFCSP EAR99 HMC4069LP4E
ADF4TI8 Integer-N 0.1to 3 -216 55 271055 6.5 TSSOP EAR99 ADFA4TIBYRUZ-RL7
ADF4M3 Integer-N 02t037 =217 = 271055 8.5 4 x 4 LFCSP EAR99 ADF4T3BCPZ-RL7
ADFA4TI3HV Integer-N 02t037 =212 5 27t055 il 4 x4 LFCSP 5A991.b ADF4TI3HVBCPZ-RL7
LTC6945 Integer-N 0.35t0 6 -226 100 33 10 4 x5 LFCSP EAR99 LTC6945IUFD#TRPBF
ADF4106# Integer-N 05t06 -223 104 3 13 4 x4 LFCSP EAR99 ADF4106BCPZ-R7
HMC698 Integer-N 008t 7 -233 1300 5 310 5 x5 LFCSP EAR99 HMCB98LP5E
HMC699 Integer-N 0.16to7 -233 1300 5 310 5 x5 LFCSP EAR99 HMCB99LPSE
ADF4107 Integer-N 1to7 -223 104 3 17 4 x4 LFCSP EAR99 ADF4107BCPZ-REEL7
ADF4007 Integer-N 1to 75 -219 120 3 15 4 x 4 LFCSP EAR99 ADF4007BCPZ-RL7
ADFA4108 Integer-N 1to 8 -223 104 3 15 4 x4 LFCSP EAR99 ADF4108BCPZ-RL7

Fractional-N/Integer-N PLLs

Frequency Figure of Merit AR Vs ls Package
(GH2) (dBc/Hz) (MHz) ) (mA) i ECCN Code | Ordering Part Number

ADFA252 Frac-N/int-N PLLs 02503 TFF F'fFF[[]’ 53;] 4xLLFCSP  EAR99 ADF4252BCPZ-RT
ADFLIS0HV gga\f&’a‘:‘g‘e”pz%p 03t03 13 % 33 50 G5xG5LFCSP  EARSY  ADFAISOHVBCPZ-RLY
ADFA193 Frac-N/int-N PLLs 041035 716 30 3 68  5x5LFCSP  EARSD  ADFAIS3BCPZ-RLY
ADFAT Int-N and frac-N 051035 971 3 33 4  5x5LFCSP  EARY | ADFAISIBCPZRLT
ADFAI53A Frac-N/int-N PLLs 05104 993 3 3 2 TSS0P EAR99 ADFAIS3ABRUZ
ADFAIS3A Frac-N/int-N PLLs 05104 993 3 3 20 4x4LFCSP  EAR9D | ADFAIS3ABCPZ-RL
ADFA153 Frac-N/int-N PLLs 05104 220 3 3 2 TSS0P EARSS  ADFAIS3BRUZ-RLY
ADFAI53 Frac-N/int-N PLLs 05104 220 3 3 20 4x4LFCSP  EARSD | ADFAIS3BCPZRLY
ADFAi54 Frac-N/int-N PLLs 05104 220 3 3 2 TSS0P EARIS  ADFAISLBRUZ-RLY
ADFEi54 Frac-N/int-N PLLs 05t0 4 220 2 3 20 4<4LFCSP  EARSD | ADFAISLBCPZRLY
ADFAI50 Frac-N/int-N PLLs 0.0 to 44 993 2 33 50 4x4LFCSP  EARSY | ADFAISOBCPZ-RLT
ADFAIS2HY Ao 05105 23 2 33 50 G«5LFCSP  EARS9 | ADFAISZHVBCPZ-RL7
LTC6947 Frac-N/int-N PLLs 0.35t0 6 226 100 33 T0  4x5LFCSP  EARS  LTCBOATIUFDATRPBF
ADFE196 Int-N and frac-N 04106 716 % 3 68  G5x5LFCSP  5A99lb | ADFAISBBCPZ-RLY
ADFAIST Frac-N/int-N PLLs 05106 1 2 3 2 TSSOP EARIS  ADFWISTBRUZ-RLY
ADFAI57 Frac-N/int-N PLLs 05t06 71 3 3 23 4x4LFCSP  EARSD | ADFAISTBCPZ-RLY
ADFAT58 Int-N and frac-N 05106 716 2 3 23 4<4LFCSP  EARSD  ADFAISBCCPZ-RLY
ADFAT56 Frac-N 051062 220 3 3 % TSP EARIS  ADFAISBBRUZ-RLY
ADFAI56 Frac-N 05062 220 3 3 % 4x4LFCSP  EARSD  ADFAISGBCPZ-RLY
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation toals. * = X-Microwave. # = Offered in extended temperature range.
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Fractional-N/Integer-N PLLs (Continued)

Frequency Figure of Merit PFD Vs Package

ADF4155 Int-N and frac-N 05t08 -223 lx 4 LFCSP EAR99 ADFAI55BCPZ-RLY

ADFA159* LU 051013 224, 10 3 33 4x s LFCSP EAR99 ADF4159CCPZ-RLT
int-N and frac-N

ADFL169* Frac-N/int-N PLLs 0510135 224, 130 33 85 lx 4y LFCSP EAR99 ADFL169CCPZ-RLT

ADFA41513 Frac-N/int-N 1t0 265 -235 250 33 950 hLx4LFCSP EAR99 ADFLI513BCPZ

Integer-N PLLs with Integrated VCOs

Open-Loop

VCO Phase . Figure
Noise @ Divider | ‘SO TUNNG | of e
100 kHz (dBc/Hz)
(dBc/Hz)

Part " Frequency

Package

Description i

Ordering Part Number

Number (GHz)

wrisogr MENPLL 0002 0 016 2w ERLSES o m g 33 201040 4x4LFCSP  EARSS  ADF4360-SBCPZRLT
with VCO frequency range
norsz-gr MENPLLonerto04 a0 06 ExtLsels o g 33 201040 4~4LFCSP  EARSY ~ ADFA3B0-8BCPZRLY
with VCO frequency range
ADFA4360-6* 'xfﬂwc% 0510125 -0 15 /12 Internal 26 8 33 25tok5 L4x4LFCSP EARSS  ADFA4360-GBCPZRLT
ADFA360-5* 'V’th”éé 121014 Mo 13 N2 Internal 26 8 33 25t0k5 4x4LFCSP  EAR9S  ADFA4360-5BCPZRLT
ADFL360-4* Ivr;:n?\fc% 450175 0 16 /72 Internal 26 8 33 25t50 4~4LFCSP EARSY  ADFA3B0-4BCPZRLY
wriggo MENPLLoseiots e o5 g2 EXLSES e g 33 95t045  4x4LFCSP  EARS | ADF4360-TBCPZRLY
with VCO frequency range
ADFA360-3* 'v';fﬂ?‘\% 160195 -0 18 A2 Internal 26 8 33 25t50 4x4LFCSP EARSY  ADFA360-3BCPZRLY
ADFA360-2* 'vcltﬂ:“ \fCLUL 18510217 -0 2 R Internal 26 8 33 25t050 4x4LFCSP EAR9Y | ADF4360-2BCPZRLY
ADFA4360-1* 'v';fﬂ:“ \fCLUL 20510245 M0 225 /172 Internal 6 8 33 25150 4x4LFCSP EARSS  ADF4360-TBCPZRLY
ADFA360-0% "zfﬂ'f\% 2410275 -0 26 /172 Internal 26 8 33 25t050 4x4LFCSP EAR9S  ADFA360-OBCPZRLT
LTC6946-1 'v’;fﬂ:“ \;)c% 037310374  -T0 3 /lto/6 Internal 2% 100 33/5 80/40 4~5LFCSP EARSY  LTCBO4GIUFD-THTRPBF
LTC6946-2 Ivsfn?vpc% 0531049 -106 4  Mtof6  Internal 2% 100 33/5 80/40 4~5LFCSP  EARSY  LTCG94BIUFD-2HTRPBF
LTC6946-3 'v’;ft”éé 064010579  -I03 5  /lto/6 Internal 2% 100 33/5 B80/40 4~5LFCSP  EARYY  LTCG94BIUFD-3HTRPBF
LTC6946-4 'vr;fﬂ'f\fCLUL 070010639 101 6 /lt0/6 Internal 2% 100 33/5 80/40 4~5LFCSP  EARYY  LTCG94BIUFD-4HTRPBF
ADFST? - ItNPLL g aiopg 08 0 /to/8  Internal 239 500 33/5 3M0/45  7x7L6A  EAR%S ADF43TTBCCZ
New with VCO

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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ADF4377: Microwave Wideband Integer-N Synthesizer with Integrated VCO

Key Features > Max phase detector frequency: 500 MHz > 48-lead, 7mm x 7 mm LGA
> RF operating bandwidth: 0.8 GHz t0 12.8 GHz > Max input reference frequency: 1GHz Applications
> Integrated jitter: 18 f;rms (100 Hz to 100 MHz) > PFD spurs: -100 dBc typical » Test and measurement
> Fundamental VCO frequency: 6.4 GHz to > Reference to output delay, temp drift: » Wireless infrastructure

12.8 GHz 0.03 ps/°C .

» High performance data converter

> Wideband noise floor: -160 dBc/Hz at 12 GHz > Reference to output delay, step size adjust: and MxFE clocking
» Normalized in-band PLL noise floor: <t0.1ps

-239 dBc/Hz > Multichip output phase alignment
> Normalized in-band 1/f noise: -147 dBc/Hz > Power supply voltages: 5V and 3.3 V

5V SUPPLY GROUPS 3.3V SUPPLY GROUPS
V5_CAL V5_VCO V5_CP V3_NDIV VSRPFD V3_REF V3_IN V3_LDO V3_LS V3_VCO V3_CLKDIV V3_CLK1 V3_CLK2

Phase Frequency

Detector
REFP D o—| EN',%DBLR |—o . I}_DESLt Charge
g : - > <1ps Steps Pum|
REFN | TR | 0.79mA to
= N_INT N_DEL MN.1mA
+1T0 4095 | |128 <1 ps Steps é Bleedt
urren

CcP

VTUNE
CLKIP

csB CLKIN
SCLK CLKOUT_DIV ENCLK1
sbio Serial Port CLK2P
SDO Q=+-——"— and
CE Digital CLK2N
LKDET INV_CLKOUT ENCLK2
MUXOUT 0°or 180°
DOLBIAS ADF4377
) ) )
NC GND GND
(2 Pins) (15 Pins) PAD
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ADF4372: 62.5 MHz to 16.0 GHz PLL and Ultralow Phase Noise VCO
ADF4371: 62.5 MHz to 32.0 GHz PLL and Ultralow Phase Noise VCO

Best Harmonics, Excellent Phase Noise, Lowest Spurs, Widest Frequency Ranges,
Integrated LO Supply Regulators
Key Features > Low spurs: -100 dBc PFD spurs, -60 dBc IBS
» RF bandwidth: » High max PFD frequency: 155 MHz
® 625 MHz to 16 GHz (ADFA372) (fractional-N), 250 MHz (integer-N)
= 62.5 MHz to 32 GHz (ADF437) > Phase adjust and resync
> Low phase noise VCO:
= -T11 dBc/Hz at 100 kHz offset at 8 GHz
m 134 dBc/Hz at 1 MHz offset at 8 GHz

> Lock time: <30 ps with autocalibration bypassed
> Power supply: 3.3Vand5V

> 48-terminal, 7mm x 7 mm LGA package

= -105 dBc/Hz at 100 kHz offset at 16 GHz Applications
= 128 dBc/Hz at 1 MHz offset at 16 GHz » Microwave point-to-point and millimeter wave 56 radios
= -98 dBc/Hz at 100 kHz offset at 32 GHz (ADF4371 only) » Electronic test and measurement
®  -122 dBc/Hz at 1 MHz offset at 32 GHz (ADF4371 only) » Wideband military radio, radar, ECM, VSAT,
> Integrated jitter: 38 f and EW

(1kHz to 100 MHz integration bandwidth)

> FOM: -234 dBc/Hz (integer-N),
-232 dBc/Hz (fractional-N)

> 1/f FOM: -127.4 dBc/Hz
> Integrated tracking filters to reduce subharmonics:
= -55 dBc nominal 0.5 harmonic at 16 GHz
= -30 dBc nominal 0.5 harmonic at 32 GHz (ADF4371 only)

VCC_CAL VDCVCO VCC_LDO VCCX'I VCCXZ VCCMUX VCC3V VDDNDIV VDD_LS VCCLD03V VCCREF VDD_PFD VDD_VP

O—oO O O Oo0—O O O—=O

ADF4372
5BItR =2 Multiplexer ,|> MUXouT
REFP Counter Doubler oK R2_SW
ot
[ VCCpeOUT

SCLK
SDIO Data Register c::;? CPoyr

cs

f) VTUNE
Tracking
Filter

Output RF16P
Stage RF16N
8 GHz to 16 GHz

62.5 MHz to 8000 MHz

1/2/4/8/ Output RF8P
* v 16/32/64 Stage RF8N

vy

Y

| Mux
Yy 62.5 MHz to 8000 MHz
M Output RF AUX8P
::] o Stage RF AUX8N
G\NJD
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Wideband Fractional-N/Integer-N PLLs with Integrated VCOs

LTC6948-1

ADF4351

ADF4355-2*

ADF4350

LTC6948-2

LTC6948-3

LTC6948-4

ADF4355-3*

ADF4356*

ADF4355*

ADF4368
Upcoming

ADF5355*

ADF5356*

ADF4372*

ADF4371*

Description

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
int-N PLL and VCO

Open-
Loop VCO
Frequency Phase
(GHz) Noise @
100 kHz
(dBc/Hz)
0.373 to 3.74 -0
0.035 to 4.4 T4
0.055 to 4.4 -120
0.1375 to 4.4 -4
0.513 to 4.91 -105
0.640to 579  -103
0700t06.33  -100
5.156 to 6.6 -8
0.053 to 6.8 -5
0.055 t0 6.8 -6
0.8t012.8 -2
0.053 to 13.6 -107
0.053 to 13.6 -107
0.062 to 16.0 -116
0062t0320  -100

Translation Loop PLL+VCO Module

Part Number

ADF4401A

Description

Translation loop
PLL+VCO module

Frequency

(GHz)

0.0625 t

08

Open-Loop
VCO Phase
Noise
@ 1MHz
(dBc/Hz)

-130

-134

-142

134

-128

-125

-122

-140

-137

-138

-133

-129

-129

-137

-123

Integrated
VCo

Yes

Figure

of Merit
(dBc/Hz)

@ FOUT
(GHz)
3

-225 76

22 =221 32
22 -223 125
22 -220 32
b -225 76
5 -225 76
6 -225 76
22 -223 125
3.4 =221 125
22 -223 125
6.8 -237 250
10 =221 125
10 -221 125
8 -234 160
24 -234 160

Phase

Frequency | Noise @
Ref Input
(MHz) 6.45 GHz
(dBc/Hz)

10 to 500 -135

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.

10 kHz Offset,

Vg ls
(V) (mA)

3.3/5

33

3.3/5

3.

(]

3.3/5

3.3/5

3.3/5

33

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

3.3/5

s Ve Package ECCN
(mA) (V) (mm) Code

18x18

Package
(mm)

Q0/40  4x5LFCSP
o sx5LACsP
M0/80  5x5LFCSP

2136  5x5LFCSP
90/40  4x5LFCSP
9040 45 LFCSP
9040 4x5LFCSP

146 x5 LFCSP
M0/80 55 LFCSP
M0/80 55 LFCSP

395067 7x7L6A
M0/B0 55 LFCSP
M0/80 55 LFCSP

e 7x7L6A
e 7x7L6A

0.34/0.43
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EEEEmEmEEmEmEmRmRmRmRmRRRRAAARRSSSQSDSDSDSDSDDGDessssssssee

50/3.3

LGA_CAV

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

Ordering Part

Number

LTC6948IUFD-1#TRPBF

ADF4351BCPZ

ADF4355-2BCPZ

ADF4350BCPZ

LTC6948IUFD-2#TRPBF

LTC6948IUFD-3#TRPBF

LTC6948IUFD-4#TRPBF

ADF4355-3BCPZ

ADF4356BCPZ

ADF4355BCPZ

ADF4368BCCZ

ADF5355BCPZ

ADF5356BCPZ

ADF4372BCCZ

ADF4371BCCZ

Ordering Part
Number

ADF4401ABCEZ
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https://www.analog.com/ADF4371
https://www.analog.com/ADF4401A

ADF4401A: Translation Loop, PLL, VCO Module

Key Features
> RF output frequency range: 62.5 MHz to

8000 MHz
RF8P, RF8N
> 9 f;rmsjitter at 8 GHz output o0
» 17 dBm IF output power at 6 GHz RF output | |
> 90 dBc LO_IN to RF output iy

> 90 dBc spurious-free dynamic range

. . Mixer
> Low phase noise, voltage controlled oscillator

VTUNE |_£ RF LO LO_IN
> Programmable divide by 1,2, 4 8,16, 32, or ™~ I wer &’ @ —O

64 output IF

» 3.3V analog, digital, and mixer

. VvCco
power supplies OcPOUT | calibration b«—

» 5V amplifier and VCO power supply L2

> RF output mute function OREFP.REFN

> 18.00 mm x18.00 mm, 80-terminal LGA_CAV D_
> Supported in the ADIsimPLL design tool

IFoUT (L ADF4401A

Applications
> Instrumentation and measurement
> Automated test equipment

> Aerospace and defense

VISIT ANALOG.COM/RF 61
e


https://www.analog.com/RF
https://www.analog.com/ADF4401A

ADF4368: Microwave Wideband Fractional-N Synthesizer with Integrated VCO

Upcoming

Key Features > Normalized in-band PLL noise floor: -237dBc/ > Reference to output delay, step size

> RF operating bandwidth: 0.8 GHz to 12.8 GHz Hz (frac-N mode) adjust: <1 ps

> Integrated jitter: 30 f, rms (100 Hz to 100 MHz) > Normalized in-band 1/f noise: -147 dBc/Hz > Multichip output phase alignment

> Fundamental VCO frequency: 6.4 GHz to > Max phase detector frequency: 250 MHz > Power supply voltages: 5 Vand 3.3V
12.8 GHz (frac-N mode) > 48-lead, 7mm x 7 mm LGA

> 25-bit fixed, 42-bit combined fractional > Maxinput reference frequency: 4 GHz Applications
modulus > PFD spurs: -95 dBc typical

> Test and measurement

> Wideband noise floor: -160 dBc/Hz at12.8 GHz ~ » Reference to output delay, temp drift: . .
> Wireless infrastructure

0.06 ps/°C
> Aerospace and defense
5V Supply Groups 3.3V Supply Groups
V5_CALV5_VCO V5_CP V3_NDIV V3_PFD V3_REF V3_SYNC V3_LDO V3_LS V3_VCO V3_OUTDIV V3_RFOUT1 V3_RFOUT2
U S O ) ) \J L L O
Phase
REFP Comparator T
EN_RDBLR RDIV | arge
REFN £2 H G 0.75mA to cp
M.1mA
*
SYNCP Phase ot
SYNCN Synchronization VTUNE
Sigma-Delta RFOUTIP
RFOUT_DIV
cSB +1/2/4/8 RFOUTIN
SSC[;-Ig s ENRFOUT1
erial Port
SDo e RFOUT2P
CE Digital RFOUT2N
LKDET INV_RFOUT ENRFOUT2
MUXOUT 0° or 180°
ADF4368
) ) )
NC GND GND
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Voltage Controlled Oscillators

Lowest Bias Current Narrow-Band VCOs

Part Frequency peliitiazaNo SR RVEOIRzsalk 0155 @ B V V | Package Ordering
Description @ 10 kHz 100 kHz o AL £ o ECCN Code
Number (GHz) (dBc/Hz) (dBc/Hz) (dBm) (V) (V) | (mA) (mm) Part Number
35

HMC384  With buffer 2.05t0 2.25 -89 -12 35 0tol0 3 4 x4 LFCSP EAR99 HMC384LPAE
HMC385  With buffer 225t025 -89 -115 45 0Oto10 3 35 4 x4 LFCSP EAR99 HMC385LP4E
HMC386  With buffer 26028 -88 -5 5 Oto10 3 35 4 x4 LFCSP EAR99 HMC386LP4E
HMCA416 With buffer 275103 -89 T4 45 0tol0 3 37 4 x4 LFCSP EAR99 HMCA16LP4E
HMC388  With buffer 315to 3.4 -88 113 49 0tol0 3 39 4 x4 LFCSP EAR99 HMC388LP4E
HMC389  With buffer 3.35t0 3.55 -89 112 47 0to10 3 4 4 x 4 LFCSP EAR99 HMC389LP4E
HMC390  With buffer 3.55t03.9 -87 -2 47 0Otol0 3 42 4 x4 LFCSP EAR99 HMC390LP4E
HMC391 With buffer 3.9 to 4.45 -81 -106 5 Oto10 3 30 4 x4 LFCSP EAR99 HMC391LP4E
HMC429 With buffer 4h5toh -19 -105 4 Oto10 3 30 4 x4 LFCSP EAR99 HMC429LP4E
HMC430  With buffer 5t05.5 -80 -103 2 O0to10 3 27 4 x4 LFCSP EAR99 HMCA430LPAE
HMC431 With buffer 55t0 6.1 -80 -102 2 Oto10 3 27 4 x4 LFCSP EAR99 HMCA43ILP4E
HMC466*  With buffer 6.1t0 6.72 -13 -101 45 0to10 3 13 4 x 4 LFCSP EAR99 HMC466LP4E
HMC358  With buffer 5.8t06.8 -82 -0 il O0to10 3 100 MSOP EAR99 HMC358MS8GE
HMC505*  With buffer 6.8to 7.4 -80 -106 1 Ttol 3 80 4 x4 LFCSP EAR99 HMC505LP4E
HMCH32  With buffer 71t079 -80 -101 14 1013 3 85 4 x4 LFCSP EAR99 HMC532LP4E
HMC506*  With buffer 181087 -80 -103 14 Tt 3 1 4 x4 LFCSP EAR99 HMC50BLPAE

Highest Performance and Lowest Phase Noise Narrow-Band VCOs

VCO Phase | VCO Phase
Noise @ Noise @
10 kHz 100 kHz

(dBc/Hz) (dBc/Hz)

Primary
Divide Output
(GHz)

Part Frequency

Descriotion Package ECCN Ordering
Number P (GHz)

VTUNE
Pour (dBm) V) (mm) Code Part Number

HHCSOT Withfy2  665t0765 3325103825  -90 6 16 2t013 5 230 5x5LFCSP  EARS  HMCSO7LPSE
HHCS0S*  With /2 731082  365t04] 90 6 m 203 5 240 5x5LFCSP  EARSY | HMCSOBLPSE
HMCS0S* Wit /2 781088  39tokk 90 6 15 203 5 250 5x5LFCSP  EARYY  HMCHOSLPSE
HHCTBO*  Withf/2 8451093  42%5tohss -9 16 m 2t03 5 260 5x5LFCSP  EARSY | HMCTIBOLPSE
HMCSI0* “glta[j;’ f] ;’2” 84510955 420510475 92 16 3 21013 5 35 5x5LFCSP  EARSY  HMCGIOLPSE
HHCTEX  Withfy2 87110955  4355to475  -90 6 1 2t03 5 250 5x5LFCSP  EARSY | HMCTIGILPSE
WHCTBZ  Withf/2 92510100 46510505  -86 6 1 203 5 230 5x5LFCSP  EARSY  HMCTIB2LPSE
WS Withfy2 905101015 4525105075 -8 5 16 2t013 5 265 5x5LFCSP  EARSY | HMCSTILPSE
HHCTES  Withfy2  965t01041 4825105205 87 N 1 2t03 5 205 5x5LFCSP  EARSY  HMCTIBBLPSE
HMC530* “gfclégl f] ;‘2“ 9510108  475t054 -85 -0 n 2013 5 350 5x5LFCSP  EAR9Y | HMCS3OLPSE
HMCSI2* “glta[j;’ f] ;’2” 9610108 481054 -85 A 3 21013 5 330 5x5LFCSP  EAR9Y  HMCHILPSE
HHCTBS*  Withfy2  1038to73  519to565 86 N 8 2t03 5 200 5x5LFCSP  EARSY | HMCTIBALPSE
HMCST3* “glta;;’ f] ;‘2“ 1043107146 52150573 -85 ) 0 2t03 5 275 5x5LFCSP  EARD | HMCSISLPSE
HHCTBS  Withfy2  TOTtoT62 553510581 -88 3 8 2013 5 20 5x5LFCSP  EARSY | HMCTIBSLPSE
HMHCE34* Vﬂf?.éz’ ﬁfzd 06178  53t059 82 ) " 2to3 5 350 5x5LFCSP  EARSY  HMCS3ALPSE
. Withf/2and
o VERUEOR R0 6585t 60 87 -0 10 203 3 275 5x5LFCSP  3A00Lailb | HMCSI4LPSE
HMCE82* “glta;;’ f] ;’2” Titol24 5551062 83 ) 1 21013 5 350 5x5LFCSP  EAR9Y  HMCHB2LPSE
HMC5T5* V‘gmg f] ;2“ M5t0125  575t0625 83 10 13 21073 5 200 5x5LFCSP  EAR9Y | HMCGISLPSE
HHCTBS*  Withf2  T4t01262  5705t0 631 -89 6 1 2t03 5 220 5x5LFCSP  EARSY  HMCTIBGLPSE
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.* = X-Microwave.
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Highest Performance and Lowest Phase Noise Narrow-Band VCOs (Continued)

Primary VCO.Phase VCO‘Phase :
A Frig‘;ﬁ’)‘cy Divif(igHUZL;tput Noe @ [ N2 | by (dBim) V(W Ve ( r';b Pf(’;k;‘fe ECCN Code Pa?:dNeunger
(dBc/Hz) (dBc/Hz)
ncsase Wi %;2" M5t0128  575tob4 -80 10 B 21013 5 350 5x5LFCSP  EARS | HMCGB3LPSE
HMCTE?  Withfy2  RI77to133 608510665  -86 13 105 213 5 200 5x5LFCSP  EARSY | HMCTIG7LPSE
pcszgr Wi 1 f)yazd R4toT3h 621067 83 0 10 2t013 5 260 5<5LFCSP  EARSS | HMC529LPSE
HMCTBE  Withfy2 — T47to1372 623510686 -85 3 10 2113 5 190 5<5LFCSP  EARSS | HMCTIGBLPSE
fncsge V1o %;Zd 15t139 625695 8l o n 2t013 5 330 G5<5LFCSP  EAR  HMCGBALPSE
HMCTBS*  Withf2  1292t01407 646107035 86 3 M5 2t13 5 220 5x5LFCSP  EARY  HMCTIBOLPSE
sz Vi o f)yazd By 6810745 8l o 10 2t013 5 330 5<5LFCSP  EARSS | HMCS3ILPSE
mcgzze Vi 1o %y"zd W25t 1585 7125107825 80 07 205 5 350 5<5LFCSP  EARSS  HMOG32LPSE

Highest Output Power and Highest Frequency Narrow-Band VCOs

Frequenc Hrimany U vﬁgi::a@sbe | Package Orderin
Description QUENCY ) pivide Qutput | Noise @ 10 kHz c 9 g
(GHz) (GHz) (dBc/Hz) 100 kHz (mA) (mm) Part Number
(dBc/Hz)
HMCT3*  Withdivideby4 8610102  215t0 256 70 100 2 o3 5 78 5x5LFCSP  EARSD | HMCT34LPSE
HMCTSS* Withdivideby4 10510122 2625 to 305 75 100 N 103 5 27  5x5LFCSP  EARIS  HMC73GLPSE
HMCTI* Withfy2  W45tols  725t075 80 105 9 1wl 42 150 4~4LFCSP  EARSS | HMCT3BLPAE
mersgs Wi df;’gya]%d 0910239 1045 t0 195 65 95 B Ttl 5 200 4~4LFCSP  EARSS  HMCT3BLPAE
HMCS33*  With divideby 16 23810248 14875 to 155 70 95 ? Tl 5 220 4~4LFCSP  EARSS | HMCB33LP4E
A df;’ﬁya%d 23810268  T9to134 B4 93 W 1o 5 200 4x4LFCSP  EARSY  HMCTBOLPLE
Ultrawideband VCOs with Octave Bandwidth Coverage
VCO Phase VCO Phase .
Description Fr‘;g‘;l‘;r)‘cy Noise @ 10 kHz | Noise @100 khz | dPBﬂg) V(T\;gf ("\;3 (r'ﬁ;\) P?m‘)}e ECCNCode | OO Pt
(dBc/Hz) (dBc/Hz)

WB VCO
HMC8475 . 391075 79 106 5 012 5 53 4x4ClCC  EARSS HMCB475LC4B

with buffer
HMCS85*  WidebandVCO 4108 75 100 5 0t 5 55 4x4LFCSP  EAR99 HMC586LC4B
HMCS87*  WidebandVCO  5to10 65 95 5 0to8 5 55 4x4LFCSP  EAR99 HMC5B7LC4B
HMCT3* WidebandVCO  6to12 65 95 1 0025 5 57 Lx4LFCSP  EAR9 HMCT32LC4B
HMCBO74  Quad-band VCO 8.3 to16.2 68 98 0 0501 (5";;) B0 Gx6LFCSP  EARYS HMCBO7ALPSGE

. WBVCO
HMC6380 . 8106 64 ) 6§ 012 5 75 4x4CLCC  EARSY HMC6380LCA4B

with buffer
HMCE362  Quad-band VO 119 to 183 70 975 41048 1035 5 T2 6x60FN  EAR HMCB362LPEGE
HMCT3S*  Wideband VO 10t 20 60 90 3 02t+23 5 70 4x4LFCSP  EARSS HMCT33LC4B
wrsig NEERNY g g610 905 5 83 0 05123 5 70 39<39LCC  EARSD ADFST09BEZ
HMCS364  Quad-band VCO  181to 26.6 635 95 Btovs  Tt015 5 99 Gx6OFN  EAR99 HMCB364LPBGE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.* = X-Microwave.
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https://www.analog.com/HMC8364

Quad-Band VCOs for Improved Phase Noise

VCO Phase VCO Phase .
et | Description Fre(gfzf)‘cy Noise @ 10 kHz | Noise @ 100 kiz V(T\;')'E ("\;3 (r'ﬁ;) P?m;}e ECCN Coge | ering Part
(dBc/Hz) (dBc/Hz)
60

HMCBO74  Quad-band VO 8.3 to 152 -68 98 0 05t1 (SAngx) 6x6LFCSP  EAR9S HMCBO74LPGGE
HMCB362  Quad-band VCO T3 to18.3 10 975 4to+8 Tto”35 5 72 6xBOFN  EARYS HMC8362LP6GE
HMCB364  Quad-band VGO 181 to 266 635 95 Sto+h 10B5 5 99 GxBOFN  EARM HMC364LPEGE

HMC8362: 11.90 GHz to 18.30 GHz Quad-Band VCO
HMC8364: 18.10 GHz to 26.60 GHz Quad-Band VCO

Key Features

> Set of four narrow-band VCOs with consistent sensitivity vs. frequency

> RF and tuning ports common to all four VCOs RF output operate from

. . . B 0 2 2 2 L Qo oo
fundamental oscillators with no subharmonic oscillations Z zZ z z z z z z z z
> Up to 8 dBm RF output power (HMC8362) l &EEEE & D
Ne N HMC8362 /30 Nic
> Up to 4 dBm RF output power (HMC8364) oo 2 190 GHz to ver
. Dy, 13.70 GHz
> Power mute capability Y D) GND
> No external resonator required GND D@ (’\512'?.33?.‘“ [ Vrune
p Afbhe GND
> 40-lead, 6 mm x 6 mm LFCSP RFouT [£>—

L oND (63, ) 15.20GHzto | | vez
Applications NIC [D 17.15 GHz GND
> Electronic test and measurement veB I8 |_ _é ves

ustil nd il nsromen e D ek
> Industrial and medical instrumentation e 7 < ne
> Point-to-point and multipoint radios ICI m @ m @ @ ﬂ @ @ h
> Aerospace and defense g 2g2ggg2¢g¢g¢g¢g \:IB"S‘;

> Wireless communication infrastructure
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Frequency Dividers, Multipliers, and Detectors

Frequency Dividers, Prescalers, and Counters

Input Phase Noise
Part L Output @100 kHz | Vg ls Package Ordering
Number Description Frequency Frequency (GHz) Offset (V) | (mA) (mm) ECCN Code Part Number
(GHz) |
(dBc/Hz)
5-bit counter,
HMC394 divide by 01t022 Variable 15 to +10 4 153 5194 4x4LFCSP EAR99 HMC394LP4E
n=2to 32
WMcgoss Frogrammable 04106 Variable 0to +10 3 58 33 100 3x3LFCSP  EAR%S HMC905LP3E
dividebyn=1to 4
W5+ Frogrammable 0.1t065 Variable 15t +10 0 153 5 190 4x4LFCSP EAR9Y HMC705LP4E
divide byn=1to 17
HMCA37* Fixed divide by 3 Oto7 0t 2.334 12t +12 K| 153 5 69 MSOP EAR39 HMCA37MSBGE
HMCA38*  Fixed divide by 5 Oto7 Otolh 15 to +10 ) 153 5 80 MSOP EAR9S HMC438MS8GE
HMC432X Fixed divide by 2 Oto8 Oto 2t +12 -3 -148 34 S0T-26 EAR39 HMC432E
HMCA33*  Fixed divide by 4 Oto8 Oto?2 Wto+2 2 -150 353 S0T-26 EAR99 HMC433
HMCL34 % Fixed divide by 8 Oto8 Otol -10 to +12 -2 -150 3R S0T-26 EAR39 HMC434E
HMC36*  Fixed divide by 2 0to0 Oto5 15t +10 3 -148 5 83 soIC EAR39 HMC361S8GE
HMC361 Fixed divide by 2 Oto12 0to6 15t +10 3 148 5 83 Die EAR39 HMC361
HMC362¢  Fixed divide by 4 0to12 Oto3 15 to +10 -6 149 5 68 soiC EAR9S HMC362S8GE
HMC362 Fixed divide by 4 Oto12 Oto3 15t +10 -6 149 5 68 Die EAR39 HMC362
HMC363*  Fixed divide by 8 0to12 0to15 15 to +10 -6 153 590 Die EAR99 HMC363
. . - Hermetic
HMC363 Fixed divide by 8 0to12 Oto15 -15 to +10 4 -153 b 90 SMT EAR99 HMC36368
HMC363*  Fixed divide by 8 0to12 0to15 15t +10 -6 153 590 soic EAR39 HMC363S8GE
HHCIE® Fixeddivideby?  OtoT3 0t065 50 +10 4 w5 g el EAR99 HMC36168
HMC365 Fixed divide by 4 0to13 0to3.25 -15to +10 5 151 5 120 Die EAR39 HMC365
HMC365¢  Fixed divide by 4 0to13 0to3.25 -15 to +10 7 151 5 120 Heg’;‘?ic EAR39 HMC36568
HMC365¢  Fixed divide by 4 0to13 0to3.25 15t +10 5 151 5 120 soIC EAR39 HMC365S8GE
HMCA92*  Fixed divide by 2 0to18 0to9 20 to +10 -4 -150 5 78  3x3LFCSP EAR99 HMCA92LP3E
HMCH93*  Fixed divide by 4 0to18 Oto45 20 to +10 -4 -150 5 96 3x3LFCSP EAR39 HMC493LP3E
HMCL94*  Fixed divide by 8 Oto18 0t02.25 -20 to +10 -4 -150 5 103 3x3LFCSP EAR39 HMC44LP3E
ADFS000*  Fixed divide by 2 Lto18 2t09 -10 to +10 5 4 3330 3x3LFCSP EARSY  ADF5000BCPZ-RL7
ADFS00T*  Fixed divide by 4 Lto18 2to 45 -10 to +10 5 50 33 30 3x3LFCSP EARSY  ADFSO001BCPZ-RLY
ADFS002%  Fixed divide by 8 4018 05t0 2.25 -10 to +10 5 B3 33 30 3x3LFCSP EARSY  ADF5002BCPZ-RLT
Hcgsoar  Pregrammable gy, Variable Bto+l0  -3to+b 53 5 T3 3x3LFCSP  EAR9 HMCBB2ALP3E
dividern=1to 8
HMCW4T*  Fixed divideby4  10to 26 251055 15t +10 -4 -150 5 96  3x3LFCSP EAR39 HMCA47LC3
* = X-Microwave. # = Offered in extended temperature range.
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Frequency Multipliers—Active

Output

Part Number | Description Input Frequency Output 1[][_] kHz Phase Vs ls Package ECCN Ordering
Frequency (GHz) (GHz) | Power (dBm) | Noise (dBc/Hz) [ (V) (mA) (mm) [Code Part Number
HMCIO96 Qactive 191028 371056 0 " ) 5 100 3<3LFCSP EARSD  HMCIO9GLP3E
HMCST5 «Qactive  3to45 6tod 3 1 140 5 90  4x4LFCSP EARSD  HMCH7SLPAE
HMCL45* Aactve oo 99t 5 7 130 5 78 4x4LFCSP  EARID  HMCAASLPAE
HMCL43* “hactive 2451028 91012 5 4 2 5 52 4x4LFCSP  EARID  HMCAASLPE
HMCA44* Bactve  123%5tol4 9902 5 6 136 5 88 Lx4LFCSP  EARS  HMCHAALPAE
HMC369 «active 49510635  99to127 0 4 2 5 46  3«3LFCSP EARSD  HMC369LP3E
HMCB95* “hactive 2851033 ThtoB2 5 7 40 5 60  4x4LFCSP  EARSD  HMCBOSLPLE
HMC368 Qactive 45108 9106 2 13 40 5 75 Lx4LFCSP  EARSS  HMC36BLPAE
HMC370* shactive  36todl] Thhto 164 5 0 40 5 55 4x4LFCSP EARSD  HNC37OLPLE
HMCE! actve 40105 8107 5 1 139 5 98 Die EAR9O HMCS6]
HMCS6T* Qactive  htol05 81021 5 m 139 5 98  3«3LFCSP EARSD  HMCSGILP3E
HMCB73* 2 active 4ol 81022 5 1 34 5 9  3«3LFCSP EARSD  HMCS7ILC3B
HMCET4 «active  65t0123 1310 246 4 m 13 5 88 Die EAR9 HMCBIA
HMCgI4* Qactive 650123 1310 246 4 m 136 5 88 3x3LFCSP EARS  HMCBI4LC3B
HMCA48 «active  95t0125 1t0 25 0 1 13 5 u8 Die EAR9O HMC448
HMCA4E* «active  10to125 0102 0 1 13 5 48 3x3LCC  EARSD  HMCA4BLC3B
HMHC576* Qactive  9tolh5 181029 3 m a3 5 8 Die EAR9 HMC576
HMCS76* actve  9toTh5 18 t0 29 3 m 3 5 8  3«3LFCSP EARSD  HMCS7BLC3B
HMCg42* «active  12toT55 %103 3 m - 45 T 4x4LFCSP  EARSD  HMCQU2LPLE
HMCS77* «active 1350155 o3 5 2 18 5 23 Lx4LFCSP  EARS  HMCSTILCAB
HMCS78* Qactive 1210765 241033 3 m 13 5 gl Die EAR9O HMCS78
HMCS78* Qactive  12t0165 241033 3 m 3 5 8  3«3LFCSP EARSD  HMCG78LC3B
ADMR00T hwactive 251010 10t0 40 20 5 10 25 180 6x6LGA  EARSY  ADAR20OTACCE
HMC8342 2 active Mto2! 2ok 5 5 138 5 169  6x6LCC  EARSD  HMC8342LS6
HMC59g* Qactive  Tto23 21046 5 5 - 515 Die EARSY HMC598
HMCS79* Qactive 161023 32 t0 46 3 9 27 570 Die EAR9 HMC5T9
HMCTTIO® Gactive 18301433 Tito86 3 B - Lo % Die EARSY HHCTIO

HMC8342: GaAs MMIC x2 Active Frequency Multiplier, 22 GHz to 42 GHz Output

Key Features Applications o o g s o

> High output power: 15 dBm typical at RFIN > High speed clock generation 2 & T 9 2
=16 GHz > Point-to-point, MMW 56 and VSAT radios o W _L s

> Low input power drive: 5 dBm typical » Test instrumentation = =

> Fundamental RF input isolation: I -

v

Military radar /DD3 1f7 2 n vee2
at RF output: -23 dBc at 30 GHz W
/DD2 2 [ ZZJ10NIC

> 16-lead, 6 mm x 6 mm LCC_HS

vDD1 3 [ /"2\ 219 VG661
- -'lf T '.[‘. =
AR I A
< 10 © ~ © Package
(2] ] z 2 <] Base
Z © g © = GND

* = X-Microwave.
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Frequency Multipliers—Passive

Conversion .
i Nl Description Input Output Frequency .Input e 1'F[] 4.FU Package ECCN Ordering
Frequency (GHz) (GHz) | Drive (dBm) (dB) Isolation (dB) | Isolation (dB) (mm) Code Part Number
HMC-XDBTI2 x2 passive 10to15 20 to 30 10to15 Die 5A991.h HMC-XDBT2
HMCTI05* x2 passive 20 to 40 40 to 80 Tto 15 1 4 46 Die EAR99 HMC1105
HMC-XTBTIO =3 passive 24 to 30 72 t0 90 10to15 19 - - Die 5A991.h HMC-XTB110

Phase Frequency Detectors

Input 10 kHz .
wa Description Frequency [ Phase Noise g € FELEns ECCN Code Dty
Number (GH2) Power (dBm) (dBe/Hz) Level (mA) (mA) (mm) Part Number

|
HMC439 Ultralow phase noise 0.01t013 -10 to +10 -153 2V p-p 5 96 0sop EAR99 HMC4390S166E

HMC3716* Ultralow phase noise 001to1.3 -10to +5 -163 2V p-p 5 15 4 x4 LFCSP EAR99 HMC3716LP4E
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Tunable Filters

Analog Tunable Low-Pass/Band-Pass Filters

Cutoff Stop Band Tuning

Part Description Frequency Control Freq Range R Response Insertion Loss Package ECCN Ordering
Number (GHz) (MHz) (Rej > 20 dB) (ns) (dB) (mm) Code Part Number
f; and
HMCBY0A  Tumable band-passfilter  1to19  BW,analog  10%f, £10% f, 200 12 5x5LFCSP  EAR9S  HMCS9OALPSE
0VitolsV
f; and
HMC831A Tunable band-pass filter ~ 1.95to 3.4  BW, analog 9% f; £10% f; 200 8 5x5LFCSP  EAR99 HMC891ALP5E
0VtolsV
HMCS8IA  Tunable low-pass filter ~ Oto4 g'ivi'o‘a]'l‘:‘{l 2htok 135 % fygp 200 3 5x5LFCSP  EAR9S  HMCBSIALPSE
f; and
HMCBI2A  Tunable band-pass filter 34510625 BW,analog  87%f, +10% f, 200 95 5x5LFCSP  EAR99  HMCB92ALPSE
0Vtol4V
HMC82A  Tunable low-pass filter ~ 3.95to 6.9 Jﬂvi’;‘m 395t0 6.9 128 % fyp 200 3 5x5LFCSP  EAR9S  HMCB82ALPSE
fu0Vto
ADMVB4I6*  Tunable band-passfilter ~ Bto18  15V,high/  16%f,  08xf,117xf, 200 8 BxBLFCSP  EARYD  ADMVBLIBACPZ
low band
) ) fo, analog o 0.72 x f, .
ADMV8420  Tunable band-pass filter 10 to 21.7 0Vtol5V 20% 124 x f, 200 5 4x4|FCSP  EARY9  ADMV8420ACPZ
ADMV8420 L . fo, analog 3 0.72 x f;, .
New Tunable band-pass filter 1010228 % %20 20% 12in { 200 5 Die EARYS  ADMV8420CHIPS
f, 0Vt
ADMV8432*  Tunable band-pass filter 161032 15V, high/ 7%f,  0T5xf,125xf, 200 9 BxBLFCSP  EAR9S  ADMVB432ACPZ
low band

Digital Tunable Filters

Wideband BP Insertion
Part Descrintion Frequency Number Reiection Interface Return Loss Loss @ Package ECCN Ordering
Number P (GHz) of Bands J(dB) (dB) Mid-Band (mm) Code Part Number
(dB)

ADMV8052 Digital tunable .
G e 003 t0 0.52 3 2 Pl 2 1 2222 1GA AR  ADMVBOS52ACCZ
ADIVEE25 Digital tnable 495 5969 1 2 Pl 2 4 10x10LGA EARG9  ADMVE526ACC
New band-pass filter
ADMVBST3# Ll izl 65 t0 19 1 >35 sPl, parallel 165 53 6x3LGA  EAR9Y  ADMVSQI3SCCZ-EP

band-pass filter
ADMVSSIBH el et 3 21018 4 >35 Pl 10 9 9«9LGA  EARSD  ADMVSSISCCZ

BP/LP/HP filter

# = Offered in extended temperature range. * = X-Microwave.
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ADMV8818: 2 GHz to 18 GHz, Digitally Tunable, High-Pass and Low-Pass Filter

Key Features Applications

> Digitally tunable, multioctave, high-pass and low-pass tuning > Test and measurement equipment

» Independent 3 dB frequency control for up to 4 GHz of bandwidth > Military radar, electronic warfare, and electronic countermeasures
> Optimal wideband rejection: 35 dB > Satellite communications and space

> Single chip replacement for discrete filter banks > Industrial and medical equipment

> Compact 9 mm x 9 mm, 56-terminal LGA package

2 2 2 Q2 Q0 0 o a0 Q0 aQ a9 a0 9 a9
zZ Zz2 Z2 Z2 Z2Z Z2Z Z2Z Z Z Z Z Z ZzZ Zz
0O 0O O 0O 0O 0O O O O O 0O 0o 0o o
2] ] 31 el 1 =] <1 [ o] e e [
enof[ 1] ADMV8818 GND
GND([27] Vss1(-2.5V)
6ND ([ 3] GND
6ND £ 1 VDD2(+3.3V)
6ND|[5 ] /1 1\ GND
6ND|[ 6 ] / T a T 4 GND
RFIN ‘ /2 2 \ [36] | RFOUT
GND T T 4 [35 ]| enD
eND|[(8] T =\ GND
GND — — [33]|eno
GND ([T ] [32]|enD
en|[12 | _,‘ L _, MY [31]| vopi(s25v)
enp|[33] GND
RsT| 4 —] SPI GND
eEEEEEEEEEEER
£ 321B8232532¢c2¢2¢%22¢2
o 8 © & o &6 2 &5 v & 65 6 &
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ADMV8526: 1.25 GHz to 2.60 GHz Digitally Tunable Band-Pass Filter

Key Features
> Digitally tunable, octave, band-pass tuning
> 3 dBbandwidth: 7% to 1%

> Low insertion loss: 4 dB at 9% BW |5 2 », 2 5 8 E 2 e
o o o (L} " " w (7] o

> Excellent rejection: 20 dB 16% away

GND m@@@ [33] [32] [31] | eno

from Feeures EL

25V) Chi SPI Logi VSS (+3.3V)
> High linearity: 43 dBm IIP3 [ e odle @ 5]

ono | [3] GND

> Input power handling: 24 dBm P0.1dB

GND GND

RF1 :I_ —. RF1
»Single chip replacement for discrete solutions oND E| @@ @ oND
> Compact 10 mm = 10 mm LGA oND oND
Applications ono | [7] |——{ GND
> Land mobile radio GND Q GND
» Test and measurement equipment @ND El GND

» Military radar and electronic

owo |[=] (8] [3] 5]

warfare/electronic countermeasures ono | [] [12] 3] [34][38] [e] [17] GND
> Satellite communications 2 2 2 2 2 2 2 2 2
o o o o o o o o (=}
> Industrial and medical equipment
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ADMV8052: 30 MHz to 520 MHz Digitally Tunable Band-Pass Filter

Upcoming

Key Features Applications

> Digitally tunable, multioctave, band-pass tuning > Land mabile radio

» 3 dB bandwidth (BW): 7% to 1% » Test and measurement equipment

> Low insertion loss: 4 dB @ 9% BW > Military radar and electranic

> Excellent rejection: 20 dB @ 2 x BW warfare/electronic countermeasures

> Great linearity » Satellite communications

> Single chip replacement for discrete solutions > Industrial and medical equipment

» Compact 22 mm x 22 mm x 5.73 mm LGA package

«“AEEEEEEH -
o |[2]
0

GND

[\
GND "4
/[2\

o [ / 5] -
pa
= [ B ] -
Reset 7

GND

GND

vssi25v
- Mode
e -
SDO |E| GND
5 5 % £ % £ 3
>
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RF Power Detectors

TruPwr RMS Responding Detectors

Input

Dynamic

Part Number Description Fre(rét:;r)]cy Ranlgnep(u dth) R(adnt)e Ei;Z/{Sll) (\\/;) (nllsA) P?;kma‘);e Eggg UrdNeurimngeF;art
DB Linear in VIV rms [Flo25  -2to-g 55 305 1 SOT23  EARI  ADGSGARTZAL
ADg36 Linear in V/V rms IFlo25  Zog 0 55 35 1 SOC  EARSD  ADSIEIARMZ-REEL?
ADB34 Dual fnear in 0B Fo27 5810+ 60 - 5 70 G5LFCSP  EAROS  ADG3GAACPZ-WP
ADB3E2 Linear in 6B IFlo38  -G6to+2 6 004604 5 20 TSP EARSY  ADBIEARUZ-REELT
HCT20 Linear in dB With 00039 B0+ 72 020 370 4x4LFCSP EARSY  HMCTI2OLPE

envelope detector

ADLSTI Hezel P s i 0to6 “30t0 +17 i 09/11 5 2715 Lx4LFCSP  EARSY  ADLSSTACPZ-R7
envelope detector

ADL5904 Lieay 8 its ik Oto6 3010 +15 45 0.5/6 33 3 3«x3LFCSP  EARSY  ADLG304ACPIN-RT
threshold detector

ADG363 Linear in dB 0to6 040 B 3115 5 60 4x4LFCSP  EARSD  ADB3GACPZ-WP
LTS56] Linear in dB 00Tto 6 e 40 U8 27t5 14 3x2D0FN  EARSY  LTSGGIIDDBHTRPBF
LTCS567 Lnear 1 08 Weareted  agitos B8 40 8 333 3«30PN EARSD  LTCEGGTIDDATRPBF
Dual-channel,
LTC5583 linear in dB, 004106 STt0+3 60 W05 33 805  Lx4OFN  EAR®S  LTCSSBBIUFHTRPBF
VSWR, peak detect
ADL5S01 Linear in V/V rms 00506 W 30 6/6 3t05 1 2x2SC70  EARSS  ADLSSOIAKSZ-R2
ADL5500 Linear in V/V rms 01to6 0t+0 30 - 305 1 1<IWICSP  EAR®9  ADLSSO0ACBZ-P7
ADL5903 Linear in dB 02106 NwE B 0111 3t5 25 2x2LFCSP  EARSS  ADLSGO3ACPZN-RT

ADL5502 ezl T ) s 2 045 10 6 ) 3 20 3 3 3«3WLCSP  EAR9)  ADL5502ACBZ-P7
peak/envelope detector

Linear in V/V rms

ADL5504 el e 04610 N+ 3 33 3 18 12-08WLCSP EARIS  ADLSSO4ACBZ-PT
ADL5505 Linear in V/V rms 045106 N 3 26 3 18 08~08WLCSP EARSY  ADLSSOACEZ-P7
ADL5920 E L 0to7 20t0+30 50 18/75 5 160  5x5LFCSP  EARSS  ADLG920ACPZ-R
ADL502 Linear in dB 0.05 09 210+3 65 3/25 5 T3 4x4LFCSP  EARS  ADLSQO2ACPZ-WP
ADL5906# Linear in dB 00Tt 10 8010 +5 65 0I/145 5 10 4x4LFCSP  EARSD  ADLGQOBACPZN-R2
LTC5582* Linear in dB 0.04t010 5t0 +1 §  0000/5 33 48  330FN  EARSY  LTCS5B2IDDHTRPBF
LTC5596 Linear in dB 0110 40 321043 35 29/82 33 30 2x2DFN  EARS)  LTCHG9BIDCHTRPBF
LTC5597 Linear in dB 01070 40 t0+] 3 2062 271036 35 220 EAReg LI MNCHTRHPEE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation toals. * = X-Microwave. # = Offered in extended temperature range.
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ADL5920: 9 kHz to 7 GHz Bidirectional RMS and VSWR Detector

Key Features
> Input range: 49 dB (19 dBm min at 1GHz)

GND6

®) onns

» Max input power: 30 dBm (open or short termination)
> Input and output return loss and VSWR

> 1G6Hz: 22 dB/1.15:1

> 3 GHz: 14 dB/1.5:1

> 6G6Hz:12dB/1.7:1

> Linear in dB rms outputs
(crest factor insensitive)

> Directivity: 29 dB at 1GHz, 13 dB at 3 GHz
> Supply voltage: 5 V at 160 mA

> 32-lead, 5.0 mm x 5.0 mm LFCSP
package

VTEMP (8
Applications
> Broadband inline power and return loss measurement
. - . (& ®)

> Power control and automatic level control in diverse wireless and o \(‘XJ Loz P

electronic test and measurement systems § § & & g

> > >

» Condition-based monitoring in system modules and cables
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LTC5597: 100 MHz to 70 GHz Linear in dB RMS Power Detector

Key Features

» Linear dynamic range: >35 dB (+ 1dB error) 1

Wy 33V
100 nF

Hi-

> Flat response: <+2 dB from 0.1 GHz to 60 GHz Enable — EN Ve J
LTC5597

> Logarithmic slope: 29 mV/dB GND out ADC

Ceirr

> High crest factor (up to 12 dB) modulated

. RFy FLTR
waveform, rms power measurement capability

1l

@
z
S

GND

1

> Low supply current: 33 mA at 3.3V

> Low power shutdown mode

> 8-lead, 2.0 mm x 2.0 mm LFCSP package

Applications 125°C

105°C

> Receiver and transmitter gain and 12 — 85°C 3
power control \ — zzocjc ﬁ
10 - 7 2

> High crest factor rms power measurements = \ -55°C §
. T 08 1§
> Electronic test and measurement g fmmbomkagm = A I
5 TEERRARE L g
instrumentation 2 s RSP PO S & -
3 . A 7 7 |- - N M o
. . . 2 V7.7 o R I~y 2
> Satellite and point-to-point 3 M -~ / s \Q“:‘ 3
. . . A \ - o
communication links 0.4 N 1 5
it
0.2 ‘\ﬁ -2

0
-45 -40 -35 -30 -25 -20 -15 -10 -5 O 5 10
Input Power (dBm)

Log Detectors/Amplifiers

Input Dynamic . .
I Description Frequency LG Range GG ¥e s FEEE ECCN Code | Ordering Part Number
Number (dBm) (ns) (V) | (ma) (mm)
(GHz) (dB)
16 Die

AD8306  Log/limiting amplifier ~ 0.005 to 0.4 -91to +9 100 13173 3tob EAR99 AD8306ACHIPS
AD8306  Log/limiting amplifir ~ 0.005t0 04  -91to+8 100 73173 305 18 SOP EAR9 ADS306ARZ-RLY
AD8310 Log detector 0 to 0.4k -90 to +5 95 15/30 3to5 8 Die EAR9 ADS3I0ACHIPS
ADS310 Log detector 0 to 0.44 90 to +5 95 15/30 305 8 MSOP EAR99 ADB310ARMZ-REELT
AD8307 Log detector 0to 05 75 to +17 92 400/400  3to5 8 s0iC EAR99 AD8307ARZ-RLT
AD8307 Log detector 0to 0.5 75 to +17 9 400/400  3to5 8 PDIP EAR9 ADS307ANZ
AD8309  Log/limiter amplifier 0005005  -76to+20 100 400/400  3to5 16 TSSOP EARSD  ADS309ARUZ-REELT
LT5537 Log detector <007to1 Tito+12 83 /M5 27to5 135 3x2DFN EARSD  LTS537EDDBHTRPBF
AD833  Log detector/controller  0.1t0 2.5 “T2t00 70 80/60 3to5 137 MSOP EAR9 ADB313ARMZ-REELT
AD8302 Ga";:t':’ct‘;';ase 0to27 60t 0 60 50/60 3to5 19 TSSOP EAR9Y ADB302ARUZ-RLT
AD8314  Log detector/controller 0.1t02.7 -65 to -14 4b 100/140 Jtob 45 MSOP EAR99 AD8314ARMZ-REELT
ADS34  Log detector/controller  0.1to 27 -85 to -14 45 100/150  3to5 45  2x3LFCSP  EAR9Y AD83I4ACPZ-RLT
LT5534 Log detector 00503 5510 -3 60 K0 27t05 7 2x2SC70 EARSD  LTH53LESCE#TRPBF
AD8312 Log detector 0.05 t0 35 50 to +2 45 85/120 3to5 42 1x15WLCSP  EAR9Y AD8312ACBZ-P2
LT5538 Log detector 0041038 -85 to +1 70 100180 3to5 29 3% 3 DFN EAR99 LT5538IDD#TRPBF
ADLSST3  Log detector/controller  0.001 to 4 -84 to +6 80 20/ 3to5 31 3x3WLCSP  EAR9Y ADL5513ACPZ-WP
ADL5506 Log detector 003 to 45 Uit +2 45 85/145 3to5 375 08x12WLCSP  EAR9Y ADL5506ACBZ-R7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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Log Detectors/Amplifiers (Continued)

Part
Number

AD8318#
AD8319
AD8317
ADB317

ADL5519

HMC1094

HMC948

HMC662

HMC7447

Description

Log detector/controller
Log detector/controller
Log detector/controller

Log detector/controller

Dual log detector/
controller

Millimeter wave log
detector

Millimeter wave log
detector

Millimeter wave log
detector

E-band detector

Input

Frequency
(GHz)

0.001t0 8
0.001to 10
0.001to 10
0.001to 10

0.001t0 10

1to 23

1to 23

8 to 30

Tl'to 86

Envelope and Peak Detectors

Part
Number

LTC5507

LTC5509

LTC5505-1

LTC5505-2

HMCTI20

ADL5910

ADLB51

ADL5502

LTC5530

LTC5531

LTC5532

LTC5508

LTC5536
LTC5535
LTC5533

LTC5564

ADL6010

ADL6010

ADL6012*

# = Offered in extended temperature range. * = X-Microwave.
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Description

Frequency

(GHz)

Input
Range (dBm)

-60to -3
-bh to -4
59 to -4
-59 to -4

-60 to -5
-47t0 0
-40to +10

-42 to +10

-05t0+235

Envelope
Bandwidth
(MHz)

Schottky peak detector with
gain compression

Schottky peak detector with
no gain compression

Schottky peak detector with
gain compression

Schottky peak detector with
gain compression

Linear in dB with envelope
detector
Threshold detector

RMS linear in V/V with
envelope detector

RMS crest factor detector
Schottky peak detector with
gain adjust

Schottky peak detector with
offset adjust

Schottky peak detector with
gain and offset adjust

Schottky peak detector with
gain compression

Schottky peak detector and
20 ns comparator

Schottky peak detector
Dual Schottky peak detector
Ultrafast Schottky peak
detector with 9 ns
comparator
Envelope detector

Envelope detector

Envelope detector

0.0001to 1

03t03

03t03

0.3t035

0.1t0 3.9

0to6

0tob

045t0 6

03t07

03t07

03to7

03t07

06to7
06to7
03t

0.6t015

0.5t0 43.5

0.5t0 43.5

2.0to 67

150

100

130

Dynamic Range

(dB)

60
45
55
55

62

50

54

54

-18 to +14

-18 to +7

-20 to +18

-20 to +12

-60 to +10

-30 to +15

-30 to +17

=25 to +12

=24 to +7

=24 to +7

-24 to +7

-24 to +12

-20 to +12
-20to +9
-20 to +7

-10 to +16

-30 to +15

-30 to +15

-10 to +25

(ns)

10/12
10/6
10/6.1
10/6.1

8/6

12/65

5/7

5/10

Dynamic

Range
(dB)

32

25

38

32

45

47

37

30

30

30

36

32
30
30

26

45

45

40

Rise/Fall Time Vs

(V) (mA
5 68
33t0s 22
33toh 22
33t0h 22
33t05 60
3.3 85
3.3 91
3.3 88
Vs
(V)
- 27106
- 27t06
- 27106
- 27106
200 3
12 3.3
4 5
3000 3
- 27t055
-  27t055
-  27to55
- 27106
20 27to55
40  27tob5
- 27t06
1 3t05.5
4 5
4 5
2 5

Package

4 x

2 x

2 x

5 x

3 x

3 x

3 x

0.5

0.5

70

35

215

0.55

21

09

4

(3]

28.6

4 LFCSP
3 LFCSP
2 LFCSP
Die

5 LFCSP
3 LFCSP
3 LFCSP

3 LFCSP

Die

Package

(mm)

TSO0T-23

SC70

S0T-23

S0T-23
4
x 4 | FCSP

3
x § LFCSP

4
x 4 LFCSP

3
x 3 WLCSP

TSO0T-23

TS0T-23

TSO0T-23

SC70

TSO0T-23

TSO0T-23
4x3DFN

3= 30N

2x2
LFCSP

Die
3x2
LFCSP

ECCN Code

EAR99
EAR99
EAR99
EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

ECCN
Code

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99
EAR99
EAR99

EAR99

5A991.b

EAR99

5A991.b

Ordering Part Number

ADB3I1BACPZ-WP

ADB319ACPZ-WP

ADB3I7ACPZ-WP
ADB3I7ACHIPS

ADL5519ACPZ-WP

HMC1094LP3E

HMCY48LP3E

HMCB62LP3E

HMC7447

Ordering Part Number

LTC5507ES6#TRPBF

LTC5509ESC6#TRPBF

LTC5505-1ES5#TRPBF

LTC5505-2ES5#TRPBF

HMCTI20LP4E

ADL5910ACPZN-R7

ADL55TIACPZ-R7

ADL5502ACBZ-P7

LTC5530ES6#TRPBF

LTC5531ES6#TRPBF

LTC5532ES6#TRPBF

LTC5508ESC6#TRPBF

LTC5536ES6# TRPBF
LTC5535ES6# TRPBF
LTC5533EDE#TRPBF

LTC55641UD#TRPBF

ADLBOT0ACPZN-R7

ADLBOT0CHIPS

ADLBO012ACPZN
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https://www.analog.com/AD8318
https://www.analog.com/AD8319
https://www.analog.com/AD8317
https://www.analog.com/AD8317
https://www.analog.com/ADL5519
https://www.analog.com/HMC1094
https://www.analog.com/HMC948
https://www.analog.com/HMC662
https://www.analog.com/HMC7447
https://www.analog.com/HMC7447
https://www.analog.com/LTC5507
https://www.analog.com/LTC5509
https://www.analog.com/LTC5505
https://www.analog.com/LTC5505
https://www.analog.com/LTC5505
https://www.analog.com/LTC5505
https://www.analog.com/HMC1120
https://www.analog.com/ADL5910
https://www.analog.com/ADL5511
https://www.analog.com/ADL5502
https://www.analog.com/LTC5530
https://www.analog.com/LTC5531
https://www.analog.com/LTC5532
https://www.analog.com/LTC5508
https://www.analog.com/LTC5536
https://www.analog.com/LTC5535
https://www.analog.com/LTC5533
https://www.analog.com/LTC5564
https://www.analog.com/ADL6010
https://www.analog.com/ADL6010
https://www.analog.com/ADL6012

ADLG6012: 2 GHz to 67 GHz Ultrawideband Envelope Detector

Key Features

. ENBL
> Envelope bandwidth: 500 MHz ®
> Fast response times RFCM ADL6012 (i0) ncpL

= (0.6 ns output rise time = (@) VENV+
RFIN
= 13 nsfall time at 10 dBm to no RF input -1+ (8) VENV-

RFCM

= 0.5 ns output propagation delay (rising edge) (@) vocm
= 10 ns propagation delay at 10 dBm (falling edge) ® ®

> Adjustable common-mode output voltage VPos ocort

> Flat frequency response: <+ 1dB error up to 43.5 GHz 0 —\5dBm —+5dBm — 5dBm -15dBm — -25dBm

=—+0dBm =—0dBm =—-10dBm =—— -20dBm - -30dBm

» Dynamic range: 40 dB at 43.5 GHz

> Adjustable supply voltage: 3.15V t0 5.25 V
> 10-lead, 3.0 mm x 2.0 mm LFCSP package

Differential V,, + Output Voltage (V)

Applications

. . /
» Wideband envelope tracking //
» Electronic test and measurement —

—
» Wideband PA linearization ?
» Pulsed radar and microwave communication systems 0-0011 o 7
Input Frequency (GHz)

Vector Power Measurement

Directivity .
— Frequency Phase Vg Package ECCN Ordering
LESEIHEN (GHz) @(;S)HZ Range (°) HESISIE Code Part Number

ADS302  Gainand phasedetector  LFto27  -60to0 - 010180 No  3to5 19 5x64TSSOP EARS  ADS302ARUZ-RLY
g | Cles s (Fto7  -20t0+30 2 - - 5 180  5x50FN  EARSD  ADLGO20ACPZRT
VSWR detector
AL | IGIBENGAN NN | g o | i 27 5360 Yes 5 200  3x40FN  EARSD  ADL59GOACRZ-R7
Upcoming analyzer front end
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https://www.analog.com/RF
https://www.analog.com/ADL6012
https://www.analog.com/AD8302
https://www.analog.com/ADL5920
https://www.analog.com/ADL5960

ADL5960: Integrated Vector Network Analyzer Front End
Upcoming

Key Features =

& soio
®) ovop

> Integrated wideband bidirectional bridge:

> High directivity >15 dB up to 15 GHz avee (1)

> |F signal path: AGND (2)

Bidirectional Bridge

= Wideband, high sensitivity mixers A';':: :: izt::
= |F amplifiers with individually programmable gain cap (5
> Multiconfiguration LO chain: Te';:::'r“’e
= L0 multipliers and dividers: to operate from 6 GHz LO s4|;|5
= (Optional built-in frequency offset mixer enables zero-offset -
frequency sweeps (RF = L0) SPI
. v L
> Very small size: 3 mm x 4 mm, 26-lead QFN [ —° T 1
A SPI
> Low power shutdown €A — J_l7(
> SPI readable 5-bit temperature sensor P
SPI SPI Y
(1) vem

Applications FEm (6 3
> Automated test equipment (ATE) IFFP 4 () IFRP
> Portable equipment ovce (8 (1) ovce

ADL5960

> Industrial metering (electromagnetic spectroscopy)

SDLVAs
Rise/ Dynamic .
i | Do | e | | | oty | Th BB S
HMC1013 High range SDLVA 0.5t0 185 4/10 -57 to +10 67 10 -62 33 183 4x4LFCSP  EARY9 HMC10T3LP4E
HMCE13 SDLVA 0.1t020 4/18 -b4 to +5 59 14 -b4 3.3 83 x4 | FCSP EAR99 HMC613LC4B
HMCI13 SDLVA 0.6 to 20 5/10 -b4to +b 59 14 -b4 33 80 Die EAR99 HMC913
HMCI13 SDLVA 0.6 to 20 5/10 -b4 to +5 59 14 -b4 33 80  4x4LFCSP  EAR99 HMCI13LC4B
HMC813 SDLVA with limited output 1t0 26 410 -48 to +5 55 15 -b3 3.3 150 Die EAR99 HMC813
HMCBT3 ~ SDLVA with limited output 1to 26 5/10 -41to +10 55 15 -53 33 10  4x4LFCSP  EAR99 HMCB13LC4B
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https://www.analog.com/HMC1013
https://www.analog.com/HMC613
https://www.analog.com/en/products/hmc913-die.html
https://www.analog.com/HMC913
https://www.analog.com/en/products/hmc913lc4b.html
https://www.analog.com/en/products/hmc813-die.html
https://www.analog.com/HMC813
https://www.analog.com/en/products/hmc813lc4b.html
https://www.analog.com/ADL5960

RF Switches

Massive MIMO RF Front Ends

Continuous

N (e N e ) [ U R PO e
Dual-channel 2-stage LNA,
ADRF5549 opassatle S gy M 06 40 35 14 GxGLFCSP  EARSY  ADRFGASBCPZN
ADRF5519 Dual channel Z'SI;f;‘jfer“;ﬁb'}igh 231028 05 83 35 1 6xGLFCSP  5a09lb  ADRFSSI9BCPZ
ADRF5515 Dt;];;iﬁ%:%g?: | z's;f]‘afe}'géb'}iqh 33040 0.45 I 33 1 6xGLFCSP  5A99Lb  ADRFS5ISBCPZ
ADRFSSSA Dual channel 2*;?”2}5:,‘6?9“ 33t0 40 05 83 36 105  6xGLFCSP  5A99Lb  ADRFSSISACBPZN
J— Déjal-channel 2-stage LNA,
wesalle Gy 2Atod2 0.65 40 3 145 6xGLFCSP  EARS)  ADRFSGASABCPZN
Dual-channel
ADRFS5547 bypassable h.z‘Stage L, 37t053 05 40 33 16 6xBLFCSP  EAR9Y  ADRF5547BCPIN
LNA igh power SPDT
SPST Switches
RF Insertion . 0On/0ff .

it | oo | cngs | | | e Lt | | || |t
ADGI0T  Absorptive  0to25 08 40 1 - 3 3658 CMOSILVITL MSOP  EAR9S | ADGOOTBRMZ
06907 Reflectve  0to25 08 40 1 - 3 3658 CMOSIVITL  MSOP  EARSD | ADGYO2BRMZ
HMCIOSS  Nonreflective  0to35 06 36 3 2 63 50 03 SOT26  EAR  HMCIOSSLPOCE
HMCSS0A  Failsafe  Oto6 07 % - 3 52 30/30  022te5  SOT-26  EARSS HMCE50AE
SPDT Switches

I I el e ot | Sote | Pl | ) vy
ADGgI8* Absorptive 0to2 08 83 m - 3 66/65 CMOSAVITL  MSOP  EARSS  ADGOIBBRMZ
ADGIIg* Reflective 0to2 08 53 7 - 3 66/65 CMOSAVITL  MSOP  EAR9D | ADGSI9BRMZ
ADGI36 Dual absorptive~ Oto2 09 3 16 - 32 W0 CMOS/AVITL  TSSOP  EAR9S  ADGI3GBRUZ
M696R Dualreflective 0to2 09 36 16 - 3 W0 CMOS/VITL  TSSOP  EARSS | ADG3GBRUZR
HMCB46 WWTR 012l 07 3 - 4 T4 30320  0/3t8  2x2LFCSP EARIS  HMCGAGLP2E
HMCIg0A* Dualswitch 0025 04 % 2 27 55 40/40 05 MSOP  EARSS  HMCIS9AMSSE
HMC546* 0W, fai-safe  02t027 03 27 - 2 45 1023  0/3t8  2x20FN  EARIS | HMCSAGLP2E
HMCB46* 0W fai-safe 02t027 04 2 - 4 64 1023  0/3to8 MSOP  EARS9 | HMCGAGMSBGE
HMCI90B Reflective Oto3 04 30 30 27 55 10/10 03 8leadMSOP EARSY | HMCISOBMSSE
HMCI96A Highisolation ~ 0to3 05 55 30 2 55 20/20 /5 8leadMSOP EARSS | HMCISAMSSE
HMCI97B Reflective Oto3 04 2 30 2 5 1010 03 SOT-26  EARS9 HMCI97BE
HMC221B Reflective Oto3 04 2 30 27 55 10/10 0/3 SOT-26  EARS HMC221BE
HMC545A Reflective 0to3 027 3 30 27 46 90/  0/33t5  0SOP  EARSY  HMCSABAE
HMCS 74 5 W, T/R Oto3 025 30 38 3 63 7070  O/3to8  8leadMSOP EAR9Y | HMCST4AMSSE
HMC595A IW, TR Oto3 025 30 38 36 64 10000 O0/3t10  SOT-26  EARSD  HMCSOBAE
HMC284A Nonreflective 0to3.5 05 45 29 21 50 5 0/5 8-lead MSOP  EAR99 HMC284AMS8GE
AORFSIS0* 44 Wreflective  07t035 07 0 - 4 65 750750  TTLICMOS  3<3LFCSP EARSY  ADRFS130BCPZ
HMC349A Highiisolation  0to4 12 57 34 30 55 150/50  O/5  4x4LFCSP EAR9D | HMC3AOALPACE
HMC349A Highiisolation  0to4 18 4 34 ) 55 16060 O/5 MSOP  EARSS | HMC3ASAMSSGE
HMCA35A Nonreflective  Oto 12 40 30 27 5 60/60 05 MSOP  EARSS | HMCA3GAMSSGE
HMCS44A R Otoh 025 23 39 37 55  50/50  0/3to5  SOT-26  EAR9D  HMCSAAAE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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https://www.analog.com/RF
https://www.analog.com/ADRF5549
https://www.analog.com/ADRF5519
https://www.analog.com/ADRF5515
https://www.analog.com/ADRF5515a
https://www.analog.com/ADRF5545A
https://www.analog.com/ADRF5547
https://www.analog.com/ADG901
https://www.analog.com/ADG902
https://www.analog.com/HMC1055
https://www.analog.com/HMC550A
https://www.analog.com/ADG918
https://www.analog.com/ADG919
https://www.analog.com/ADG936
https://www.analog.com/ADG936BRUZ
https://www.analog.com/ADG936
https://www.analog.com/ADG936BRUZ
https://www.analog.com/HMC646
https://www.analog.com/HMC199A
https://www.analog.com/HMC199AMS8E
https://www.analog.com/en/products/hmc546lp2e.html
https://www.analog.com/HMC546LP2E
https://www.analog.com/en/products/hmc546ms8g.html
https://www.analog.com/HMC546MS8GE
https://www.analog.com/HMC190B
https://www.analog.com/HMC194A
https://www.analog.com/HMC197B
https://www.analog.com/HMC197BE
https://www.analog.com/HMC221B
https://www.analog.com/HMC545A
https://www.analog.com/HMC545AE
https://www.analog.com/HMC574A
https://www.analog.com/HMC595A
https://www.analog.com/HMC595AE
https://www.analog.com/HMC284A
https://www.analog.com/ADRF5130
https://www.analog.com/en/products/hmc349alp4ce.html
https://www.analog.com/en/products/hmc349ams8g.html
https://www.analog.com/HMC435A
https://www.analog.com/HMC544A
https://www.analog.com/HMC544AE

SPDT Switches (Continued)

Part Number

HMC784A
ADRF5160*
ADRF5132*
HMC536
HMC536
HMCBA9A

HMC8038*

HMC270A
HMC232A*

ADRF5141
Upcoming

HMCTg*A
ADRF5019*A
HMC347A*
HMCBA47A*
HMC347A
HMC347B*
ADRF5144
Upcoming
HMC547A*
ADRF5021*A
ADRF5020*A

ADRF53007
ADRF5025*
ADRF5027*
ADRF5024*#

ADRF5026*#

ADRF5301
Upcoming
HMC986A

ADRF5424
New

Description

10w, T/R
80 W, reflective
20 W, reflective
TIR
TR

Nonreflective
Nonreflective

Nonreflective
High isolation

High power T/R
silicon switch
with integrated
Rx limiter

Nonreflective
Nonreflective
Nonreflective
Nonreflective
Nonreflective
Nonreflective

Broadband
high power
silicon switch

Nonreflective
Nonreflective
Nonreflective
SPDT with
neg. supply
SPDT, reflective

SPDT,
nonreflective

SPDT, reflective

SPDT,
nonreflective

SPDT with
neg. supply
Reflective

Reflective

Frequency
(GHz)

0.1to4
0.7t 4
0.7to5
Otob
Oto6
Otob

0.1to 6

Oto8
0to12

6012

9kHz to 13
01to 13
0.1to 14
0to20
0.1t020
0.1t020

0.7t0 20

0to28
9 kHz to 30
0.1to 30

24 to 32

9 kHz to 44

9 kHz to 44

0.1to 44

0.1to 44

35 to 44

0.1t 50

0.1to 60

Insertion

Loss (dB)

0.8
0.65
07
0.5
09

0.8
1
15

0.9
Tx/1.3 Rx

0.68
0.8
21

2
17
17

0.85

19

1.4

Isolation
(dB)

40

30
27
60

60

45
57

50

45
46
45
45
45

48

45

56

38

36

48

36

50

28

36

35

34

36

28
30

17 Rx

37

39

29

23

29
25

22

27

26

25

28

36
4
425
34
33
3

35

27

4 Tx

35
38

4

27

37

27

27

37

2

21

70

52
52
52

60

4
4

62
60
41
47
45
4

»

8

4

50

65

ol

0

50

53

52

40

50

On/0ff Control
Time (ns) | Input (V)
n2m2 0/3t0 8
1212 ps  TTL/CMOS
550/550  TTL/CMOS
70/70 0/3tob
30/30 0/3tob
150/150 0/3tob
5Vto
150/150 18V logic
50/50 0/-5
25/25 0/-5
50/50  CMOS/LVTTL
27/2.7ps  CMOS/LVTTL
150 CMOS/LVTTL
10710 0/-5
10/10 0/-5
10710 0/-5
10710 -
630/630  CMOS/LVTTL
6/6 0/-5
110 ps  CMOS/LVTTL
10/10 CMOS/LVTTL
60/60 CMUS/L\{TTL
compatible
171.7ps  CMOS/LVTTL
3.6/3.6 s CMOS/LVTTL

10/10  CMOS/LVTTL

14114 CMOS/LVTTL

35/35 CMUS/L\(TTL
compatible
nm 0/-3
10710 0/3.3

Package
(mm)

MSOP
5x5 LFCSP
3= 3 LFCSP

2x2DFN
8-lead MSOP
4x 4 |FCSP

4 x4 LFCSP

MSOP
4 x4 LFCSP

3= 3L6GA

3= 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
3= 3 LFCSP
Die
Die

3= 3L6GA
3 x 3 LFCSP

3x3LGA
33 LGA

3= 3 LGA

2.25 %
2.25 LGA

33 LGA

2.25 %
2.25 LGA

3x3LGA
3x 3 LGA
Die

Die

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. # = Offered in extended temperature range. * = Part supports single positive supply operation.
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ECCN Ordering
Code Part Number
EAR99 HMC784AMS8GE
EAR99 ~ ADRF5160BCPZ-R7
EAR99 ADRF5132BCPZN
EAR99 HMC536LP2E
EAR99 HMC536MS8GE
EAR99 HMC849ALP4CE
EAR99 HMC8038LP4CE
EAR99 HMC270AMS8GE
EAR99 HMC232ALP4E
EAR99 ADRF5141BCCZN
EAR99 HMCTIBLP3DE
EAR99 ADRF5019BCPZN
EAR99 HMC347ALP3E
EAR99 HMC547ALP3E
EAR99 HMC347A
EAR99 HMC347B
EAR99 ADRF5144BCCZN
EAR99 HMC547ALC3
EAR99 ADRF5021BCCZN
EAR99 ADRF5020BCCZN
EAR99 ADRF5300BCCZN
EAR99 ADRF5025BCCZN
EAR99 ADRF5027BCCZN
EAR99 ADRF5024BCCZN
EAR99 ADRF5026BCCZN
EAR99 ADRF5301BCCZN
EAR99 HMC986A
EAR99 ADRF5424BCZ


https://www.analog.com/HMC784A
https://www.analog.com/ADRF5160
https://www.analog.com/ADRF5132
https://www.analog.com/en/products/hmc536lp2.html
https://www.analog.com/en/products/hmc536ms8g.html
https://www.analog.com/HMC849A
https://www.analog.com/en/products/hmc8038.html
https://www.analog.com/HMC270A
https://www.analog.com/HMC232A
https://www.analog.com/ADRF5141
https://www.analog.com/HMC1118
https://www.analog.com/ADRF5019
https://www.analog.com/en/products/hmc347alp3e.html
https://www.analog.com/en/products/hmc547alp3e.html
https://www.analog.com/en/products/hmc347a-die.html
https://www.analog.com/HMC347A
https://www.analog.com/HMC347B
https://www.analog.com/HMC347B
https://www.analog.com/ADRF5144
https://www.analog.com/en/products/hmc547alc3.html
https://www.analog.com/ADRF5021
https://www.analog.com/ADRF5020
https://www.analog.com/ADRF5300
https://www.analog.com/ADRF5025
https://www.analog.com/ADRF5027
https://www.analog.com/ADRF5024
https://www.analog.com/ADRF5026
https://www.analog.com/ADRF5301
https://www.analog.com/HMC986A
https://www.analog.com/HMC986A
https://www.analog.com/en/products/adrf5424.html
https://www.analog.com/en/products/adrf5424.html

ADRF5424: Die on Carrier, Silicon SPDT Switch, 100 MHz to 60 GHz

Key Features

>

Die on carrier design enables wire bonding of
silicon switch

Ultrawideband RF bandwidth:
100 MHz to 60 GHz

Reflective type switch design

Very low insertion loss: 1.5 dB typical up
to 55 GHz

Isolation: 35 dB typical up to 55 GHz
High linearity: 50 dBm typical IIP3
RF power handling: 27 dBm typical P0.1dB

> Fast RF settling time: 17 ns typical
(50% V. to 0.1dB of final RF output)

> 14-pad, 2.471 mm x 2.571 die on carrier (CHIP)

Applications
» Test and instrumentation
> Military radio and radar

» Military electronic warfare (EW) and
signal intelligence (SIGINT)

> Microwave point to point radio and
satcom

RFC C

RF2
O
Vss
Driver Verre
VDD
S
RF1

ADRF5141: High Power 20 W Peak T/R Switch with Integrated Limiter, 6 GHz to 12 GHz
Upcoming

Key Features

>

Unique high power T/R switch with integrated
limiter on receiver

RF bandwidth: 6 GHz to 12 GHz
Reflective type switch design

Transmit path insertion loss: 0.9 dB typical
at10 GHz

Receive path insertion loss: 1.3 dB typical
at 10 GHz

Transmit to receive isolation: 50 dB typical
(transmit selected)

Transmit to antenna isolation: 28 dB typical
(receive selected)

Receive to antenna isolation: 52 dB typical
(transmit selected)

Transmit peak power handling: 43 dBm typical
(2% duty cycle, 100 ns pulse)

VISIT ANALOG.COM/RF
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> Antenna pulsed power handling:
40 dBm typical (15% duty cycle,

X

100 ps pulse)
> Receive output leakage power:

22 dBm typical (ANT input power

=40 dBm) GND
> RF Tou/Tger time: 50 ns typical

(50% V¢r, to 90% of RF) GND
> Power supply: Vyp 3.3V, Vg =-3.3V ANT
> 20-lead, 3 mm x 3 mm LGA

GND

Applications
» Test and instrumentation GND
> Military radio, satcom, and

Elver
Limiter

H GND

4

LT

phased array radar

> Military electronic warfare (EW)
and signal intelligence (SIGINT)

GND H
onp | [S]
oo | ]
e | [e]
ono | [3]

GND

Vss

VDD

CTRL

GND
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ADRF5144: High Power 20 W Peak, 10 W Average, Wideband Switch, 0.7 GHz to 20 GHz
Upcoming

Key Features

>

>

>

Unique broadband high power silicon switch
RF bandwidth: 0.7 GHz to 20 GHz

Reflective type switch design

Low insertion loss: 0.85 dB typical at 20 GHz
High isolation: 48 dB typical at 20 GHz

High linearity: 68 dBm IIP3

Peak power handling: 43 dBm typical
(2% duty cycle, 100 ns Pulse)

Average power handling: 40 dBm

RF Ton/ Tger Time: 630 ns typical
(50% Vey, to 90% of RF)

> Power supply: Vyy=3.3V, Vg =-3.3V

>

20-lead, 3 mm x 3 mm LGA

Applications

>

>

>

Test and instrumentation
Cellular infrastructure

Military radio, satcom, and phased
array radar

Military electronic warfare (EW) and
signal intelligence (SIGINT)

GND

GND

RFC

GND

GND

ADRF5300: 24 GHz to 32 GHz Silicon SPDT Switch Released
ADRF5301: 35 GHz to 44 GHz Silicon SPDT Switch Upcoming

Key Features

>

>

Reflective design

Very low insertion loss:

= 1.1dB at 30 GHz (ADRF5300)

= 1.8 dB at 44 GHz (ADRF5301)
Single supply (internal negative supply)
High IP3: 52 dBm
28 dBm switch power handling
<52 ns switch settling time

3 mm x 3 mm LGA package

SP3T, SP4T, SPBT, SP8T Switches

Insertion

Part — Frequency

Wi Description ) Loss
(dB)

HMC245A SP3T 0to25 0.5

ADGI04 SP['T’. 0to25 0.4

absorptive
SPAT,

ADG904-R reflective 0to25 0.4

HMC252A SPET 0to3d 0.8

HMC253A SP8T 0to3.5 12

HMC253A SP8T 0t03.5 12

ADRF5345 New SP4T 1810 3.8 0.35

HMC241A# SP4T Oto4 0.7

HMC241A SP4T 0to4 0.8

Isolation

(dB)
4

31

31

45
36
36

32

43
A

Applications
> Industrial scanners

> Test instrumentation

> Milimeter wave 56 network radios

> Military radios, radars, and ECM

> Microwave radios

» Satellite communications

2 % 4
1 - 3
16 - 3
% - W
% 2 53
% 2 53
50

(TE0dBPAR) O
30 2 i
2 % 4

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. # = Offered in extended temperature range.
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On/0ff
Time
(ns)

150/150

8.5/13

8.5/13

70
100/100
90/90

140 ps

100/100
150/150

[=] [=] [=] (=]
E§ & & & &
[7]
1] GND
] [ @
[ | L[] [emm
[5] [m] |eno
[=] <]
[=] [=] [=] N [=]
& & F e 3
RF2
O
VDD
RFC ( Driver CTRL
GND

Control
Input (Vye)

TTL/CMOS

CMOS/LVTTL

CMOS/LVTTL

0/33t05
TTL/CMOS
TTL/CMOS

0/3.45

TTL/CMOS
TTL/CMOS

Package
(mm)
TSSOP

TSSOP
LFCSP

TSSOP
LFCSP

0sop
4 x4 LFCSP
0sop

4 x4 GA

3 x 3 LFCSP
TSSOP

RF1

ECCN .
Code Ordering Part Number
EARID  HMC245AQSIE
ADGI04BCP?
EAR) ADGIO4BRUZ
ADGI04BCPZ-R-REEL
EARSS " \DG90LBRUZ-R
EARSD  HMC2S2AOSO4E
EARS HMC253ALCA
EARID  HMCZS3AQS24E
EARI9  ADRFS3LSBCCIN
EARS HMC2LALP3E
EARIS  HMC24IAOSIGE
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SP3T, SP4T, SP6T, SP8T Switches (Continued)

Part

Frequency

Description (GH2)

Number

HMC244A SP4T Otod
HMC7992 SP4T 0.1to 6
ADRF5250/ SP5T 0.1to 6
HMC322A SP8T Oto8
HMC345A SP4T Oto8
HMC344AH SP4T 0.1to8
HMC321A SP8T 0.1to 8
ADRF5040 SP4T ~0to 12
HMCB41A SP4T 0.1to 18
HMCB4IAH SP4T 0to 20
HMCBA4IA SP4T 0to 20
ADRF5045* SP4T ~0to 30
ADRF5044 SP4T 0.1t0 30
HMC1084 SP4T 23t0 30
SP4T, 9 kHz
ALY nonreflective  to 44 GHz
- SP4T, 9 kHz
AR reflective to 44 GHz
ADRF5042 S . 0.1to 44
nonreflective
ADRF5046* SPAT 0110 44
reflective
ADRF5301 SP4T,
Upcoming reflective R

Insertion .

Loss NEL

0.7 40 26 22
0.7 45 35 33
15 50 - 34
2.5 35 26 22
22 32 2 19
21 32 28 19
2.5 35 23 -
0.8 34 - 34
21 42 25 -
2.3 43 22 -
23 4 22 -
29 45 28 26
29 43 28 26
2.8 26 - -
24 39 21 26
27 31 - 26.5
2.8 39 - 26
25 33 - 215
1.8 28 - 37

41

50

52

On/
0ff Time
(ns)

150/150

150/150

150/150
150/150
100/100
75/75
150/150
3.5/3.5 s
95/95
100/100
100/100
4fh s
1819
53/53

28 s

3.4/3.4 ps

14

16/16

35/35

Control
Input (Vye)

TTL/CMOS
5Vto
1.8 V logic
1.8 V logic
0/-5
0/5
0/-5
0/5
CMOS/LVTTL
0/-5
0/-5
0/-5
CMOS/LVTTL
CMOS/LVTTL
0/-3

0/3.3

CMOS/LVTTL

0/3.3

CMOS/LVTTL

0/3.3

ECCN
Code

Package
(mm)

Hermetic

SMT EAR99

§x3LFCSP  EAR99

L x 4 LFCSP
x4 L FCSP
3 x 3 LFCSP
3 x3 LFCSP
L4 x 4 LFCSP
4 x 4 LFCSP
Die
x4 | FCSP
4 x 4 LFCSP
b x4 | GA
bx 4| GA
4 x 4 LFCSP

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

3x316A  EAR99

3x3L6A  EAR99
3x3L6A  EAR99
3x316A  EAR99

3x3L6A  EAR99

ADRF5042 and ADRF5043: 9 kHz to 44 GHz Silicon Nonreflective SP4T Switch

Key Features
» Ultrawide bandwidth
» Nonreflective 50 Q designs
> Low insertion loss:
= 19dBto18 GHz
= 2.6dBto40GHz
= 3.0dBto44GHz
> High isolation: 40 dB
> High IP3: 50 dBm
> PO0.1dB: 26 dBm
> Fast switching and settling time:
> 25nsto 0.1dB (ADRF5042)

ADRF5042 and ADRF5043 are pin-compatible.

> 5.2 psto0.1dB(ADRF5043)
» Positive logic control

> 3 mm x 3 mm LGA package

Applications

> Industrial millimeter
wave scanners

> Electronic test and measurement
instrumentation

> Military radios, radars, and
ECM equipment

RF1

Ordering Part Number

HMC244AG16

HMC7992LP3DE

ADRF5250BCPZ
HMC322ALP4E
HMC345ALP3E
HMC344ALP3E
HMC321ALP4E

ADRF5040
HMCBA4TA
HMCBA4TALCA
HMCBATALP4E
ADRF5045BCCZN
ADRF5044BCCZN
HMC1084LC4

ADRF5043BCCZN

ADRF5047BCCZN

ADRF5042BCCZN

ADRF5046BCCZN

ADRF5301BCCZN

EN

vi

GND

8

[ i |
|

[20] |enp

5

o
o
o
1
——O

RFC

GND

Vvss

LS

500

&

El B E EEEE

GND

RF2

GND

GND

GND

RF3

GND

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave. # = Offered in extended temperature range.
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Bypass, Diversity, Matrix, and Transfer

Part D . Frequency | Insertion Isolation Input Input PO.1 Input On/0ff Control Input | Package ECCN Ordering
Number p (GHz) Loss (dB) (GL3)) P1dB (dBm) dB(dBm) | IP3( Time (ns) (Vge) (mm) Code Part Number

HMC596  4x2matrix  0.2t03 6.5/6.5 0/3t05 4x4|FCSP EAR99 ~ HMC596LPAE
HMC427A Transfer 0.1t0 8 16 38 30 = 47 10/10 0/5 3x3LFCSP  EARSS ~ HMC427ALP3E
MEMS Switches
. . . Specified @
Part Device . Leakage | Frequency | Insertion | Off Isolation | Input IP3 Package .
Configuration Switch0ff |  (6Hz) | Loss(dB) (dB) (dBm) Fre(g‘fzr)‘cy (mm) Dt 1 Aoty
ADGM1004* (4:1)x1 18 500 p 0to13 0.45 24 67 32 25 5x4LFCSP EARS9  ADGM1004JCPZ-RL7
ADGM1304 * (4:1)x1 1.6 500 p 0tol4 0.26 24 69 36 25 5x4LFCSP EARS9  ADGM1304JCPZ-RL7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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Beamformers, Phase Shifters, and Vector Modulators

Beamformers
Phase Phase Adj . Ampl Adj
s Description N Adj Range Step ATl Step e ECCN Code | Ordering Part Number
Number (GHz) ©) ©) (dB) (dB) (mm)
aparipgg*  “Ch X-/Ku-band with 81076 360 28 3 05 7x7L6A  EAR9 ADARTO00ACCZN
unswitched Tx/Rx FE
ADAR3000 4-beam/16-channel
New [N 1710 22 Contact ADI  Contact ADI Contact ADI Contact ADI  Contact ADI 5A991.b ADAR3000ABCZ
ADMVABO1  T6TIGR beamformer 2410295 360 5,625 33.4 T R 05 101016A  5A%Tb ADMVABOTBCCZ
ADMy4g  6TIBR dual polarization 59 ¢ 360 5625 32.4(Tx) 171 (RX) 05 10x10L6A  5A%Lb ADMVA4S21BCCZ
beamformer
ADMvagog  107Ch dual polarization o\ 5 5 360 5625 345 (Tx), 28 (Rx) 05 1085860 5A99Tb ADMVA4828BBCZ
beamformer
ADARSOOT | “rheam/16-channel | o765 | gonactADI | (ContactADI Contact ADI Contact  oonactADI  5A%91D ADAR300TABCZ
New Ka-band beamformer ADI
AR | DU T JOETEEE | g 360 5,625 34(Tx), 28 (Rx) 05 10x786A  5A991b ADMVA3288BCZ
New beamformer
iR DA D s e 360 5,625 ContactADl  ContactADI  ContactADl  5A99Lb ADMVAT28BBC
Upcoming beamformer

ADMV4828: 24 GHz to 29.5 GHz Tx/Rx Dual Polarization Beamformer

Fully Released

ADMV4928: 37 GHz to 43.5 GHz Tx/Rx Dual Polarization Beamformer

Fully Released

ADMV4728: 47.2 GHz to 48.2 GHz Tx/Rx Dual Polarization Beamformer

Upcoming

Key Features > 3GPP specification compliant

> ADMV4828: RF frequency range: 24 GHz to 29.5 GHz, addressing n257, » Common SPI register map across ADMV4828/ADMV4928/ADMV4728

n258, and n261 bands in one footprint

> ADMV4928: RF frequency range: 37 GHz to 43.5 GHz, addressing n260 and
future 40 GHz to 43.5 GHz bands in one footprint

> ADMV4728: RF frequency range: 47.2 GHz to 48.2 GHz

» CMOS beamformer with industry-leading efficiency and linear Py
with 56 NR > Test and measurement

Applications
56 mmW communications
> Satellite communications

» Phased array radar

> No degradation in EVM at wide 56 NR channel bandwidths

> 16 configurable transmit and receive channels

> Dual polarization: eight horizontal and eight vertical channels
> Fast TDD switching time using external pins

> Integrated transmitter power detectors and temperature sensor
> Efficient heat transfer package

» Matched 50 0 single-ended RF inputs and outputs

> Nonvolatile memory for full-array phase and gain calibration
> High resolution vector modulators for phase control

> High resolution DGAs for amplitude control

> Temperature compensation

> Memory for transmitter and receiver beam positions

* = X-Microwave.
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ADAR3000 and ADAR3001: Ka-/K-Band Beamformers

Key Features
> ADAR3000: 17 GHz to 22 GHz frequency range
> ADAR3001: 27.5 GHz to 31 GHz frequency range
> >31dB gain adjustment range
> <0.5 dB gain resolution
> Memory for 256 prestored beam positions
= B4 beamstates/beam x 4 beams
» User-programmable sequencer for beamstate selection
> FIFO memory for 64 beam positions
= 16 beamstates/beam x 4 beams
> Variable SPI length for flexible and efficient beam commands
= Update, reset, and mute from 1up to 16 beams
> Integrated temperature sensor
> Integrated 8-bit ADC for
= Temperature sensor
= General analog inputs
> Programmable bias modes
> L-wire SPlinterface

> Ball grid array package

Applications

> GEOHTS

> LEO constellations

> Mobile terminals (land, air, sea)

» Terrestrial/airborne/sat
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ADAR1000: 4-Channel X-/Ku-Band Beamformer

Key Features

> 8 GHz to 16 GHz frequency range > Single-ended RF pins > +10° temperature sensor
> Half-duplex to transmit and receive > Bias and contol for external transmit/ > Auxiliary 8-bit ADC for power detectors
> Single pin transmit/receive control receive modules and temperature sensors
> 360° phase control, <2.8° phase resolution Memory for prestored beam positions > Supports low power modes
> 31dB gain control, 0.5 dB resolution > +2 dB power detector > L-wire SPl interface
2
2 4
5 8 8 5883 5 2
R & & & & @
g < < o o - -
09 --- -

il

LNA_BIAS
PA_BIAS2 PA_BIAS a"d Control PA_BIAS PA_BIAS3
LNA Bias

Q( /P( AD! <<]—H—( DET3
rad—< =
DET2 (‘—H—[>—> ADC
RX1 O I @1

™I c>—<]%—&\—<r

DET1 ()—H—D—» ADC
SPI SPI <—| ADC
PA_BIAS1 C PA_BIAS RS PA_BIAS4
Temp
Sensor

RX2 O I

>3

RX3

DET4

\
/

X4

RX4

2E X29%8E322 S
[}
58 8°°° %33 &
EE
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ADTR1107: 6 GHz to 18 GHz Transmit and Receiver Front-End IC

Key Features > Amplifier supply: 5V at 220 mA (PA), 3.3 V at 80 mA (LNA),
> Front-end IC with integrated power amplifier, LNA, and SPDT > Switch supply : -3.3 V/+3.3V
> Transceiver Pgy: 25 dBm > |deal front-end IC for ADAR1000 beamformer
> Transceiver gain: 22 dB > 50 () matched input and output
> Receiver gain: 18 dBm > 24-terminal, 5 mm x 5 mm LGA package
> Receiver output IP3: 26 dBm Applications
> Receiver P1dB: 14 dBm > Military and weather radar
> Receiver noise figure: 2.5 dB > X-band and Ku-band phased array antennas
> Fast switching time: 10 ns Toy/ Ty > Military EW and ECM equipment
-5V +33V gl
AVDD1 AVDD3 &
TBO_PA ¢ ADAR1000
Loo as DET3
100k0 3 o iass VGG_PA Zsﬁl - L:PLR_OUT

PABIAS

TXZIN

TX3

ADTR1107

RX3 RX_OUT I A

=
)

J

VGG_LNA

LNA_BIAS'
LNA BIAS === I
1 VDD_LNA VSS_sw

VDD_sSW

i
1
; =
1
1 M ﬁ
1 o_ |
| £z PRI -
1 S 1 )
1 g‘g TR_SW_POS |
[ =T
1 £2 1
| 2y $ommmeeees

(]

S \ -
: Pl S O ;o Additional LNA
1 ] ates
| 7 :
=] cogpxomoxaoan =]
i EES288F33% 3
o F] ERd - - T LNA_BIAS is a single pin that can drive up to four gates and is an optional

ﬁ é connection that can be used to vary the bias current of the ADTR1107.
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Phased Array RF Front-End ICs

Tx Gain TX Py Tx PAE Rx Gain Rx P1dB Rx NF Rx 0IP3 Package
(dB) (dBm) (%) (dB) (GE) (dB) (dBm) ECCN Code | Ordering Part Number
ADTRTIO7* 25 20 18 14 5x51GA EAR99 ADTRTI07ACCZ

Analog Phase Shifters

Phase Range @ | Phase Range @ | 2" Harmonic @ Control .
G Description BTG Loss (dB) | Min Frequency Max Frequency Lead =-10 dBm Voltage Range PO ECEY Uity
Number (GHz) ©) ) (dBc) V) (mm) Code | Part Number

HMC247* — 51018 4 400 120 -80 3 0to-10 Die EARSS  HMC247
phase shifter
Analog

HMC8T7 time delay/ 8t0 23 - 504 485 -35 - 271039  3x3SMT EAR9S  HMCBTILC3

phase shifter

Digital Phase Shifters

Part e Frequency PI;ra:eulz?]r;ge Phase Adjust Phasglgrror Input Input Package ECCN Ordering

Number P (GHz) q(o) y Resolution ©) IP3 (dBm) | P1dB (dBm) (mm) Code Part Number
HMCI36A*  B-bit digital phase shifter 1.2 to 14 5 6-bit, 5.625° : 6x6LFCSP  EAR99 HMC936ALPGE
HMCBATA* 6-bit digital phase shifter ~ 2.5t0 3.1 4 360 6-bit, 5.625° 15 50 31 6x6LFCSP  EARY9 HMCB47ALPGE
HMCB48A*  B-bit digital phase shifter 2.9 to 3.9 5 360 6-bit, 5.625° 12 45 3 6x6LFCSP  EAR99 HMC648ALPGE
HMCB49A*  6-bit digital phase shifter 3to6 8 360 6-bit, 5.625° 4 40 31 6x6LFCSP  EAR99 HMC649ALPGE
HMCT33* 6-bit digital phase shifter 5t06 5 360 6-bit, 5.625° 2.8 46 30 5x5LFCSP  EARY9 HMCTI33LP5E
HMC543A 4-bit digital phase shifter 81012 6.5 360 4-bit, 22.5° 4 40 245 4x4|FCSP  EAR99 HMC543ALC4B
HMCB42A*  B-bit digital phase shifter ~ 9t012.5 1 360 6-bit, 5.625° 45 35 30 5x5LFCSP  EAR99 HMC642ALCS
HMCB44A 5-bit digital phase shifter 15t 185 75 360 5-bit, 11.25° WD 40 23 5x5LFCSP  EARY9 HMCB44ALCS

Vector Modulators

;?Jrnzber Description Fre(gl:lir;cy Banljlvl\]lidth h;?olzf (Z]BdnEi) (\\lf) ¥ P?rcnk;?e Egg’: Ordering Part Number
(MHz) (dBm/Hz)

HMCB30  Vector modulator ~ 0.7to1 180 -162 40 360 17 8 92 3x3LFCSP  EAR99 HMCB30LP3E
AD8340  Vector modulator 0.7to1 230 -149 = 360 = il 5 130 4x4|FCSP  5A99Lb AD8340ACPZ-WP
HMC500  Vector modulator 1.8 to 2.2 150 -162 40 360 33 16 8 90  3x3LFCSP  EARY9 HMC500LP3E
ADL5390  Vector modulator  0.02 to 2.4 230 -150 - 360 - 13 5 130 4x4LFCSP  5A991Lb  ADL5390ACPZ-REEL7
AD8341 Vector modulator  1.5t0 2.4 230 -151 = 360 = 8.5 5 130 4x4|LFCSP  5A99Lb AD8341ACPZ-WP
HMCB31  Vector modulator 1.8t 2.7 160 -160 40 360 35 2 8 93  3x3LFCSP  EARY9 HMCB3ILP3E

* = X-Microwave.
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High Speed Data Converters

High Speed Analog-to-Digital Converters >20 MSPS

Part el Resolution Max SFDR SNR INL V., Range | Data Output | Power Package ECCN Code Ordering
Number (Bits) Sample Rate | (dBc) | (dBFS) | (LSB) (Vp-p) Interface (W) (mm) Part Number
4 14 82 67.1 1

AD9BS 500 MSPS 18 JESD2048 166  T0xTOLFCSP  300LaSah  AD9BOABCPZ-500
AD9630 i n 106SPS 88 62 25 17 JESD204B 2 9<OLFCSP  3AQ0laSak  ADSG9OBCPZ-1000
ADSD34 2 1 106SPS 88 642 35 134 JESD2048 33  9xQLFCSP  3A00laBa3  AD9234BCPZ-1000
AD9680 2 n 106PS 88 62 25 17 JESD04B 07 7<7LFCSP  3AQ0laSah  ADSGBOBCPZ-1000
AD309% 4 8 106PS T 492 0 14 JESD204B 16 9<OLFCSP  3A%9lc2  ADSOS4BCPZ-1000
AD3BS1 2 1t 12565 77 634 26 15 JESD20AB 38  12<TLFCSP  3AO0laSa4  ADSGOIBCPZ-I250
AD9580 2 14 1256555 84 636 3 158 JESD204B 37  9<OLFCSP  3AODlaSa4  ADIBOBCPZ-I250
AD9635 2 14 1368 T 656 1 159 JESD204B 16 9<OLFCSP  3AO0laSa4  ADSB9SBCPZ-1300
AD3697 1 14 136PS 80 656 1 159 JESDZ0MB 101  9xQLFCSP  3AODlaSak  ADGOTRCPZ-I300
AD3083 16 1 2065 80 8 -  05t020 JESD204B 09  9~9CSPBGA  3A991c2 AD3083BBCZ
AD9625 1 2 20635 80 595 09 11 JESD204B 348 W«12BGAED 3AO0laSa3  ADS25BBPZ-20
AD3669 2 1 20655 T 627 2 150 JESD204B 25 T2x12BGAED 3AO0Labak  ADOGRIBBPZ-20
AD9625 1 1 2568 T 583 1 1 JESD204B 39  12<12BGAED 3A00la5a3  ADIG2SBBPZ-25
AD9625 1 2 26635 805 581 1 1 UESD204B 4  T212BGAED 3A00la5a3  ADG2SBBPZ-26
AD3669 2 1 26655 6 B3 6 159 JESD204B 31 T2«T2BGAED 3AO0laSak  ADSGRIBBPZ-26
096 New 1 14 3065 7 602 6 17 JESDZ048 2 12<T2BGAED 3A00Labah  ADI699BBPZ-3000
ADS208 2 14 3PS T 602 6 17 JESDZ04B 33 12«T2BGAED 3AO0labah  ADS208BBPZ-30
AD3209 4 1 4LOGSPS 80 5 7 15 DI o L 5BGAED  3A00la5a3  ADS209BBPZ-46
JESD204C

ADS2T3 1 1 BOGSPS 78 582 24 14 JESD20AB 51 T«12BGAED 300La5a3  ADOZIBBPZ-6G
ADS217 1 1 BOGSPS 8 5 24 14 DS 42 Tx12BGAED 3A00la5a3  ADS2ITBBPZ-65
AD9207 2 1 60GSPS 80 59 7 15 SO0 5 BxISBBAED A0la5a3  ADS20TBEPZ-GG
ADST3 ] ©  0256PS 78 55 24 14 JESD204B 51 1212BGAED 3AO0laSa3  ADG2I3BBPZ-IOG
ADS217 1 © 0BGPS 7B 5 24 14 DS 42 12<12BGAED 3A00la5a3  AD92ITBBPZ-I0B

High Speed Digital-to-Analog Converters 230 MSPS

Part Device Primary Nur;]fber Resqlution Sg:;real Data Input Power Package ECCN Ordering
Number Function Channels (Bits) Density Interface (W) (mm) Code Part Number
(dBm/Hz)
AD9ITI High speed DAC 2 16 6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball EAR99 ADI171BBPZ
AD9161 High speed DAC 1 1 12 155 65 4.3 JESD204B, SPI 2.35  T1=T1 CSPBGA EAR99 AD9161BBCZ
AD9162 High speed DAC 1 16 12 164 70 4.3 JESD204B, SPI 235 T =T CSPBGA 3A001.a.5.b.2  AD9162BBCAZ
AD9163 High speed DAC 1 16 12 164 70 4.3 JESD204B, SPI 2.65  11x11CSPBGA EAR99 AD9163BBCZ
AD9164 High speed DAC 1 16 12 164 70 4.3 JESD204B, SPI 235 T xTCSPBGA 3A001.a.5.b.1  AD9164BBCAZ
ADI166 Dli\igrlst?uefﬁr 1 16 12 145 70 163 JESD204B,SPI 49 15xT5CSPBGA 3A00La5hbl  ADSI66BBPZ
ADI177 High speed DAC 4 16 12 163 80 40 JESD204B/C, SPI 85  15x15BGA_ED 3A001.abb2a  AD9177BBPZ
AD9172 High speed DAC -2 16 12.6 165 72 26 JESD204B, SPI - 2.55 10x10 ball ~ 3A001.a5b2a  AD9172BBPZ
AD9173 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 255 10 < 10 ball EAR99 AD9173BBPZ
AD9T74 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI -~ 2.55 10x10 ball ~ 3A001.a.5.b.2  AD9174BBPZ
AD9175 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI - 2.55 10 < 10 ball EAR99 AD9175BBPZ
ADI176 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 255 10x10 ball ~ 3A001.abb2a  AD9176BBPZ
920 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
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Direct Digital Synthesis

o Number of DAC Resolution Tuning Power Package ECCN .
CIDCk |an|t (GHZ) WUrd Wldth Ordermg Part Number

DDS, impedence

AD5933 calculator: 1 1 0.016 27 33 ol EARYY AD5933VRSZ
530 SSOP
DDS core
DDS, impedence
AD5934 calculator: 1 1 0.1 27 33 620x530SS0P  EAR99 ADS934YRSZ
DDS core
AD9837 s, L 1 10 0.016 2 22 3« 3LFCSP EARYS ADIBITACPZ-RLT
generator
ADB38 L, v ! 10 0.016 2 18 b 4LFCSP EARS ADIBIBACPZ-RLT
generator
ADSS3! oS ! 0 0025 3 40 7%7TOFP EARS ADIB3IASTZ
ADIB3 oS ! 10 0025 3 §75  64Ox5TSSOP  EARYS ADIB32BRUZ
AD9833 S Wareioim 1 10 0025 28 14.85 3% 3 MSOP EAR99 AD3833BRMZ
generator
DDS, waveform 6.50 x
AD5930 et ! 10 0.05 % 0z S EARS ADS930VRUZ
AD5932 I, el ! 10 0.05 2 2026 5x440TSSOP  EARYS AD5932YRUZ
generator
ADB30 oS ! 10 0.05 3 20 7xTLOFP EARS ADIB30ASTZ
ADB35 oS ! 10 0.05 3 T35 Gx44OTSSOP  EAR9D AD935BRUZ
DDS, waveform 6.50 x
ADB34 o ! 10 0075 2 W EAR9 ADIB34BRUZ
AD9B50 DS 1 10 0125 3 380 2t EARSY ADIB50BRSZ
: 5.30 SSOP
ADSSS1 oS 1 10 018 3 555 10.20 EARSY ADIBSIBRS?
: 5.30 SSOP
ADS102 UUSE BRI 1 1 08 2% 96 5x 5 LFCSP EAR39 ADS102BCPZ
generatﬂr
ADS106 Ll 4 1 018 2 35 5x GLFCSP EAR9 ADSI06BCPZ
generator
ADYIT3 DS 1 10 025 3 B0 5x 5LFCSP EAR9 ADSI3BCPZ
AD9B59 oS 1 10 04 3 B 7x7T0FP EAR9 ADIBEOYSVZ
ADOGS DS 1 N 04 3 182 7x7T0FP EAR9 ADIGSIYSVZ
AD952 DS 1 N 04 3 82 7x7T0FP EAR9 ADYG52YSVZ
ADS953 oS 1 n 04 3 82 7x7T0FP EAR9 ADIY3YSVZ
ADI54 DS 1 N 04 3 82 7x7T0FP EAR9 ADIYBLYSVZ
AD956 DS 1 N 04 48 40 TxTLFCSP EAR9 ADYGSBYCP?
ADSGN oS 1 10 05 3 2 BxBLFCSP EAR9 ADIGTIBCPZ
ADI58 DS 2 10 05 3 30 8x BLFCSP EAR9 ADISSBBCPZ
ADY959 DS 4 10 05 3 580 8xBLFCSP EAR9 AD3959BCPZ
AD9B58 oS 1 10 1 3 2000 Thx T4 TOFP EAR9 ADIBBBSVZ
ADYGI0 DS 1 N 1 3 T Vx14TOFP EAR9 ADSGI0BSVZ
ADYI2 DS 1 N 1 48 637 9x 9LFCSP EAR9 ADIYIZABCPZ
ADSGTS oS 1 1 25 3 200 WxI2LFCSP  3A00T.aT3b ADYYISBCP?
ADOGIG oS 1 1 35 3 2400 12x12LFCSP  3A00T.al3b ADYSI4BCP?
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High Speed RF DAC and Direct Digital Synthesis

Device Ll
Part Primar Resolution | Update Rate | Spectral
Number Functio);] (Bits) (GSPS) Density
(dBm/Hz)
Y
AD164 speed RF 1 16 12 164
DAC and DDS
Vector
AD9166 signal 1 16 12 154
generator
High
AD174 speed RF 2 16 12.6 165
DAC and DDS

Data Input | Power | Package ECCN Ordering Part
Interface (W) (mm) Code Number

=1

41.3 JESD204B, SPI - 2.35 3A001.a.5.b.1  AD9164BBCAZ

CSP_BGA
43 JESD2048 488 1°°P® 3a001a5b1  ADYI6EBBPZ
. . e a5,
10 %10
% JESD204B, SPI 255 30001a5b2  ADII74BBPI

BGA_ED

AD9166: Wideband DC to 9 GHz, Vector Signal Generator

Key Features
> DC-coupled, 50 0 matched output
> Up to 4 dBm output power, with a -3 dB bandwidth of >6 GHz
> Instantaneous (complex) signal bandwidth
= 1.8 GHz in NRZ mode
= 15 G6Hz in mix mode
> DAC core update rate up to 12 GSPS (minimum)
= DC to 2.5 GHz in baseband mode
= 0C to 9 GHz in 2x NRZ mode
= 1GHz to 9 GHz in mix mode
> Bypassable data path interpolation
m o 2x, 3x, bx, Bx, Bx, 12x, 16x, 24x

E
Og
o
5
L=}

> Fast frequency hopping

> Integrated BiCMOS buffer amplifier

> 324-ball, 15 mm = 15 mm, 0.8 mm pitch CSP_BGA package
Applications

» High speed instrumentation and automated test equipment

v

Broadband communications systems

» EW, ECM, and radar jamming equipment

v

Local oscillator driver

DAC_ISET  DAC_VREF
N N

o]

SDO0 ()-=—— sp|
CS_AMP/CS_DAC
SCLK

SERDIND:. FIR85

SERDIN7:
SYNCOUTZ

SYSREFz ()1

AD9166

NRZ RZ MIX

FSC Wideband

Amp
Matching [
Network _»D—VC )RFOUT

Distribution

Notes
1. FSCis full-scale current.

2. |, is the input common-mode current of the buffer amplifier.

Mixed-Signal Front Ends

DAC/ADC
Part Device Rneégllﬁt[?gn Sample AU LR
Number Configuration Rate

(Bits)

4 x ch IF/IF-to-bits

e e, B2 24 0w

apgogy  AxChIFIFtobits e pie g
Tx/Rx subsystem

92

Product Description

MxFE quad, 16-bit, 12 GSPS
RF DAC, and quad 12-bit,
4 GSPS RF ADC

MxFE quad, 16-bit, 12 GSPS RF
DAC and dual, 12-bit,
6 GSPS RF ADC

TX_ENABLE CLKt

Data Output | Package Ordering
Interface (mm) ) (e Part Number

JESD204B, 15 x15

JESD204C BGALED 3A001.a.5.a.3  AD908IBBPZ-4D4AC

JESD204B, 15x15

JESD204C BGALED 3A001.a5.a.5 AD9I082BBPZ-4D2AC

RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS



https://www.analog.com/AD9164
https://www.analog.com/AD9166
https://www.analog.com/AD9174
https://www.analog.com/AD9081
https://www.analog.com/AD9082
https://www.analog.com/AD9166

MxFE AD9081and AD9082: Software-Defined Radio Platform Low Power, Wide Bandwidth

RF ADCs Provide the High Dynamic Range Across Multiband Signal Capture

Key Features
> AD9081: four 12-bit, & GSPS RF ADCs
= Core power: 800 mW
= NSD of -151 dBFs/Hz up to 2.7 GHz AIN
= SFDR<-70 dBc at 2.7 GHz at -7 dBFs
= SFDR(excl. H2, H3, I/L) < -90 dBc
> AD9082: two 12-bit, 6 GSPS RF ADCs
> RFinput range up to 7.2 GHz
= On-chip input programmable input buffer

= 100 0 termination

= 1V common mode; 1.4V p-p full scale

4
3
&
o™
a
a
>
7
O

O SVDDI_PLL
O svDD1

(O DvVDD1P8

O pvDD1

(O DCLKVDD1

v

v

v

v

Voltage supplies: 2V and 1V
GPIO voltage of 1.8 Vto 2V
ADC to ADC isolation > 75 dBc
ADC to DAC isolation > 75 dBc

(O DVDD1_RT

= (Channel BW table and isolation

(O AvDD1

(O DAVDD1

(O PLLCLKVDD1
(O CLKVDD1

(O FvDD1

(O AVDDI_ADC

(O AvDD1

(O RvVDD2

O AvDD2

(O AVDD2_PLL

AD9082
Fine Digital Delay _,_ x DACOP
SERDINO: _MI_» Adjust PA Coarse Digital Ramp o %
= Fine Digital Delay Protect Upconversion Up/Down T g () DACON
SERDINI b Upconversion Adjust [ °3
) £ Fine Digital Delay — « DACIP
SERDIN2+ a| x Upconversion Adjust = . P‘A . Soarse Dlg!tal T Rla[;np |_>
= 5 = rotect [ conversion | own
3 £ Fine Digital Delay £ s B L | ODACIN
SERDIN3+ I o Upconversion Adjust 5
3 a j 3 FineDigital | .| Delay 2 QIsET
SERDIN4x 2 = _>| Upconversion Adjust |_> =
o s ] DAC2P
SERDINS+ 3 ‘g _>| Fine Digital Delay |_> ‘g PA Coarse Digital Ramp
= S Upconversion [ Adjust Protect Upconversion Up/Down o (ODAC2N
SERDING# a > Fine Digital »| Dela 2
5 Upconvegrsion Adjusyt ™ m 5 AT 5 .2}.:.
2 ——— oarse Digital amp DAC3P
SERDIN7+ Fine Digital Delay | | Protect H Upconversion H Up/Down e §
Upconversion Adjust L | [ ODAC3N
SYNCOUTBOzx LI L
SYNCOUTB1: ] B
_ 4_I Fine Digital I__| Delay |<__ — | Logpback vemo
Upconversion Adjust Coarse Dig!tal ——
SERDOUTO: () Fine Digital Dela g Upconversion
S <-I Upconveqrsion Adjugt § x ?‘g‘ O ApcoP
+ (3 o5
SERDOUTI: £ <_I Jfine Digital o] Peotay |<_ 2 = ﬁoarse Digital ag 5 (O ADCON
3 pconversion ljus pconversion =
SERDOUT2: g é pmr— — = é ; y ADCx_FD1
o ine Digital elay o Fast Detect ADCx_FD2
serDOUT3: | | 4 | & | 41 <-| Upconversion |“| Adjust | 5 & ~| Signal Monitor [ ADCx_SMONT
@ 3 —— — 3 ] ADCx_SMONO
sErpouT4: | [N 4 N & fine Digital Delay 3 2 1
~ pconversion Adjust
g & g Coarse Digital £ E ADCIP
SERDOUTS: ) a FineDigital | [ Delay El 8 5
B <-I Upconversion Adjust l" o3 . ° () ADCIN
SERDOUT6: @ — Dol ES 32"
= ine Digita elay ]
SERDOUT7: O 4-I Upconversion || Adjust I" = Coarse Digital S Qvemt
- S oOlic e Downconversion L |
L “I Upconversion |“| Adjust l“_ ToDAC (O VDD1_NVG
SYNCINBO: < = Clock ONVGI_oUT
SYNCINBT — Peak Value A -
Ppr— i (O VNN1
RXENO Syner Clock Distribution <_|LA£E<_|
Logic and BVNN1
RXEN1 2 Control Logic \ [ Q
f PLL (OBVNN2
TXENO
TXEN [ Microprocessor [ ePIOMux |—] SPI Sysref Y QBvDD3
A Clock Clock Clock
Receiver Receiver Driver
Y
QO (I)—é O
I 828 s 2 8 3 E £ s z % 2
g 8 g 5z & o © 3 g 2 £ = -
] [ [ © & 73 & a ] 7] 3
u & > > o =] a
« Cd < <
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Timing ICs and Clocks

Clock Distribution

Part Number

AD95T3

ADN4670

LTC6954-1

LTC6954-2

LTC6954-3

LTC6954-4

AD9515

AD9514

AD3508

HMC7043

LTC6953

ADCLK948

ADCLK950

ADCLK944

Clock
Function

Distribution
Distribution
Distribution

Distribution

Distribution
Distribution

Distribution

Distribution

Distribution

Distribution
Clock
distribution
with sync

Distribution

Distribution

Distribution

Configuration/

Programming
CE

Pin select
Serial
SPI

SPI

SPI
SPI

Pin select

Pin select

SPI, pin select,
[C

SPI

SPI

Pin select,
serial

Pin select,
serial

Serial

Multioutput Clock Generators

Part
Number

AD9522-0

AD510

AD95TI

AD9528

AD9576

LTC6950

AD9516-4

AD9517-4
AD9518-4
AD9522-4
AD9520-3

AD9516-3

94

33

33

33

33

3.3

33

33

3.3

33

33

33

33

Number
of

Ref
Inputs

2

1

2

Number | Number
of of
Outputs | Dividers
24/12 4

8 8
5 5
14 14
1 5
5 5
14 5
12 6
6 3
12/24 4
12/24 4
14 5

10

Number
of Outputs

Number

of

Delay Lines

Output
Frequency
(MHz)

250

100

1400

1400

1400

1400

1600

1600

1650

3200

4500

4800

4800

7000

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Power Input
Output Logic | Dissipation | Frequency
(W) (MHz)
CMOS, LVDS 0.46 0 to 1600
LVDS 0.350 1to 1100
LVPECL 1 1to 1400
CMOS,
LVDS, LVPECL 0.94 1to 1400
CMOS,
Los,LvpecL 09 1107400
CMOS, LVDS 0.9 1to 1400
CMOS,
Los, LvpecL 0¥ 0101600
CMOS,
LVDS, LVPECL 0.525 0 to 1600
LvDS,
HSTL, CHOS 0.5 0 to 1650
CMOS, LVDS,
LVPECL, CML 15 200 to 6000
CML 18 LF to 4500
4500 to
LVPECL 12 4800
4500 to
LVPECL 14 4800
6200 to
LVPECL 0.5 7000

Package ECCN
(mm) Code
5x5LFCSP  EAR9D
55
trcspwg  EARSY
4xTLFCSP  EAR99
4xTLFCSP  EAR99
4xTLFCSP  EAR99
4xTLFCSP  EAR99
5x5LFCSP  EAR9Y
55
Lrcspvp  EAR99
4xLLFCSP  EARSD
TxTLFCSP  EAR9Y
7<8LFCSP  EAR99
5x5LFCSP  EAR9D
6xGLFCSP  EAR99
519
Lrcspwp  FARSS

Max
Output .
Frequency Output Logic
(MHz)
800 LVDS,CMOS
oMHOS,
1200 yps, LvpECL
CMOS,
1200 yps, LpECL
150 HSTLLVDS
CMOS, HCSL
1250 i, Lvos
oMOS,
100 yps, LpECL
oMOS,
1800\ ypg, LypeCL
oMOS,
1800\ yps, LpECL
1800 LVPECL
1800 LVPECL CMOS
1800,2250  CMOS, LVPECL
50 oMoS

LVDS, LVPECL

Wideband
Random 1/0 serliema
Jitter Interface 9
(ps rms)
Serial with
<0.4 EEPROM 64-lead LFCSP
0.225 Serial 64-lead LFCSP
0.225 Serial  48-lead LFCSP
0160 K 72-lead LFCSP
’ serial, SPI
’C,
<0.3 pin select,  9x9 LFCSP
serial, SPI
0.115 Serial  48-lead LFCSP
<0.4 Serial  B4-lead LFCSP
0.275 Serial  48-lead LFCSP
0.225 Serial  48-lead LFCSP
Serial with 9x9
L EEPROM LFCSP
0.225 Serial  64-lead LFCSP
<04 Serial  64-lead LFCSP

Ordering Part Number

AD8513BCPZ-REELT

ADN4670BCPZ

LTC6954IUFF-1#TRPBF

LTC6954IUFF-2#TRPBF

LTC6954IUFF-3#TRPBF

LTC6954IUFF-4#TRPBF

AD8515BCPZ-REEL7

AD9514BCPZ

AD9508BCPZ

HMC7043LPTFE

LTC6953IUKGH#TRPBF

ADCLK948BCPZ

ADCLK950BCPZ

ADCLK944BCPZ-R7

ECCN
Code

Ordering Part Number

EAR9S  AD9522-0BCPZ-REEL7

EARS  AD9510BCPZ-REEL7

EARS  AD95TIBCPZ-REEL7

EAR99 AD8528BCPZ

EAR99 AD8576BCPZ

EAR99  LTCE950IUHH#TRPBF

EAR99  AD9516-4BCPZ-REEL7

EAR99  AD9517-4ABCPZ-RL7

EAR99  AD9518-4ABCPZ-RL7
EAR99  AD9522-4BCPZ-REEL7
EAR99  AD9520-3BCPZ-REEL7

EAR99  AD9516-3BCPZ-REEL7

RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
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Multioutput Clock Generators (Continued)

Y Wideband
Output . Random 1/0 Package ECCN .
Number i W Frequency ULzl Jitter | Interface (mm) Code it Pt ntv
(MHz) (ps rms)
CMOS, .
ADOST3 33 2 2 6 4 ves a0 oMU 025 Serldl  4deadLFCSP EARSS  ADSSIT-BABCPI-RLT
ADOSIB3 33 2 6 3 0 Yes 2250 LVPECL 0225  Serial  48-ead LFCSP EARS9  ADI5IS-3ABCPZ-RLY
Serial with 9x9
AG523 33 1 W 4 4 Yes 250 LPECLCMOS 0242 erop S5 EARSS AD9G2-3BCPZ-REELT
ADOSIB2 33 2 N 5 4 Yes 2335 C”&%ngs' <04  Serial  Gilead LFCSP EARSD  AD95I6-2BCPZ-REELT
CMOS, .
AOST2 33 2 ) 6 4 ves a5 oMU 025 el 4deadUFCSP EARSS  ADSSIT-2ABCPI-RLT
ADOSIB2 33 2 6 3 0 Yes 233 LVPECL 025  Serial  48-lead LFCSP EARSD  AD95IS-2ABCPZ-RLY
ADIS202 33 2 w4 0 Yes 2335  CMOSLVPECL 0225  Serial  G4-lead LFCSP EAR99 AD520-2BCPZ-REELY
oMOS, .
565 33 2 N 5 4 No 200 N <04 Seral  Ghlead LFCSP EARS9  ADYSIG-SBCPZ-REELT
AG5205 33 2 WM 4 0 No 2400  CMOSLVPECL 0225  Serial  6i-lead LFCSP EARSQ  AD9520-5BCPZ-REELT
Serial with 9x9
9522 33 1 W 4 4 fes 2400 LWECLCHOS 0242 qoool' S EARSS  AD520-2BCPZ-REELT
Serial with 9x9
AR5 33 1 w4 4 No 2400  LECLCHOS 0242 oot S5 ARG AD9S2-GBCPZ-REELT
ITeesl 335 1 5 5 0 Yes 2500  LVDS,CML 0105  Serial  40-lead LFCSP EAR99  LTCG9SIIUHFATRPBF
oMo, .
AOST1 33 2 ) 6 4 tes 2650 o 025 Seridl  48-ead LFCSP EARSD  ADSSIT-IBCPZ-RLT
oMo, .
A 33 2 N 5 4 fes 2650 el <04 Serial  Gélead LFCSP EARS9  ADSSIE-IBCPZ-REELT
A% 33 2 6 3 0 Yes 2650 LVPECL 0225  Serfal  48-lead LFCSP EARSQ  ADOSIS-IABCPZ-RLT
D920 33 1 2 4 4 Yes 2650  LVPECLCMOS 033  Serial LQFESQP EARSY  AD9520-1BCPZ-REELT
Serial with 9x9
D952 33 1 W 4 4 Yes 2680  LWECLCHOS 008 oot e EARIS AD9S22-IBCPZ-REELT
(TCB5H1 335 1 5 5 5 Yes 2700 LVDS,CML 05 Serial LEFES7P EARSQ  LTCBOSTIUHF-T#TRPBF
ADGSIE0 33 1 N 5 5 No 2950 CHOS, 04 Serial 93 EARYY  AD95I-OBCPZ-REELY
' LVDS, LVPECL : LFCSP
A0 33 1 1 4 4 Yes 2950 il 0275 Serial 71 EARSY  AD5IT-OABCPZ-RLT
: os,Lveec. & LFCSP
ADOSIB0 33 1 3 3 3 Yes 2950 LVPECL 025  Serial L7FES7P EARSS  ADI5I8-OABCPZ-RLT
Serial with 9x9
ADIE200 33 ! w4 4 Yes 250  LWECLCHMOS 025 oo’ Sl EARSS  AD9520-0BCPZ-REELT
LVPECL, Serialwith 10 <10 e
W31 33 2 W9 T Yes 3100 A oms PR Nel EARID AD9G3-IBCPZ-REELT
WMCTOW4 33 4 n T T Yes 3200 ik, 004 Seria 1010 £rReg  HMCTO44LPIOBETR
: Los, LveEcL O LFCSP
M5B 33 3 9 0 0 No 3600  LVPECLCMOS 008  Serial L7FES7P EARYS  ADY525BCPZ-REELT
ITeB92 335 1 1 1 No 4500 oML 0.065 Wifﬁr;;'nc 7<8LFCSP  EARSY  LTCBOS2IUKGHPBF
DR s |1 ) 1 1 Yes  1gop rogrammable o SPI 7«7(6A  EARSD  ADFA3TIBCCZ
New oML
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Clock Generators and Synchronizers

Part
Number

AD9547

AD9548

AD3545

AD546
New

AD9549

AD9550

AD9553

AD3552

AD9557

AD9558

AD9559

18,33

18,3.3

1.8

18

18,3.3

18,33

18, 3.3

18, 3.3

18,33

18, 3.3

18,3.3

Clock Buffers

Part
Number

LTC6957-1
LTC6957-2
LTC6957-3
LTC6957-4
ADCLK846
ADCLK854
ADCLK946
ADCLK954

ADCLK905

ADCLK907

ADCLK925

ADCLK914
LTC6955
LTC6955-1

33
3.3
33
33
18
18
3.3
3.3

25t03.3

25t03.3

25t03.3

3.3
3.3
3.3

Clock Dividers

Part

Number

HMC859
HMC959

96

Data/
Description Clock Rate
(Gbps/GHz)
Clock divide by 8 —/26
Clock divide by 4 —/26

Number of

Reference
Inputs

2 diff or 8
single-end

of Inputs | of Outputs

1

2

1

Number
of Outputs

Number of
Dividers

Fall Time

Number Max Output Outout
of Delay Frequency Lo pic
Lines (MHz) 9
2 1 Yes 450 LVDS, LVPE
LVDS,
b 1 Yes 450 LVPECL,
CMOS
CML, HCSL,
5 5 Yes 500 LVDS
CML, HCSL,
2 0 Yes 2415 LVDS,
or sing.
1 0 Yes 750 CMOS, HSTL
2 0 Yes 810 LVPECL, LV
2 0 Yes 810 LVDS, LVPE
2 0 Yes 900 LVDS, LVPE
2 0 Yes 1250 HSTL, LVDS
4 0 Yes 1250 HSTL, LVDS
[ 0 Yes 1250 HSTL, LVDS

AU \Arlzlgr?ggr?\d 10
Fr?allj-ls;r)]cy Jitter Interface
(ps rms)

300 LVPECL 0 -
300 LVDS 01 -
300 CMOS 01 -
300 CMOS 01 -
1200 LVDS, CMOS 05 -
1200 LVDS, CHOS 0l -
4800 LVPECL 0.075 -
4800 LVPECL 0.075 -
W00 ety 008 -
EL] PECL,EE\L/PECL bty -
EL00 PECLF[I:.\LI'PEEL bl -
7500 HVDS, CML o -
7500 oML 0045 Pinselect
7500 oML 0045 Pinselect

Deterministic Differential DC Power

Jitter Output Swing | Consumption
(ps) (VPPD) (mW)

2 08t018 520
2 08t018 281

Wideband

Random 1/0 Package Ordering Part

Jitter | Interface | (mm) Number

(ps rms)
. 64-lead

0.7 Serial LFCSP EARY9  AD9547BCPZ-REEL7
. 88-lead

0.7 Serial LFCSP EAR99  AD9548BCPZ-REEL7

0220 O 5T Eargy  AD9BLSBCPZ

’ Serial, SPI  LFCSP

See 12C, 48-lead

datasheet serial SPl  LFCsp MRS ADISABBCPZ
. 64-lead

0.6 Serial LFCSP EAR99  ADI549ABCPZ-REELT

32-lead

05 - LFCSP EAR99  AD9550BCPZ-REEL7
. 32-lead

05 Serial LFCSP EAR99  AD9553BCPZ-REEL7
. 32-lead

05 Serial LFCSP EAR99  AD9552BCPZ-REEL7
. 40-lead

05 Serial LFCSP EAR99  AD9557BCPZ-REEL7
. 64-lead

05 Serial LFCSP EARY9  AD9558BCPZ-REEL7
. T2-lead

0.5 Serial LFCSP EAR99  AD9559BCPZ-REEL7

ECCN
Code

Package
(mm)

Ordering Part Number

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

LTC6957IDD-1#TRPBF
LTC6957IDD-2#TRPBF
LTC6957IDD-3#TRPBF
LTC6957IDD-4#TRPBF
ADCLK846BCPZ-REEL7
ADCLK854BCPZ-REEL7
ADCLK946BCPZ-REEL7
ADCLK954BCPZ-REEL7

12-lead QFN, LFCSP
12-lead QFN, LFCSP
12-lead QFN, LFCSP
12-lead QFN, LFCSP
24-lead LFCSP
48-lead LFCSP
24-lead LFCSP
40-lead LFCSP

16-lead LFCSP EARS  ADCLK905BCPZ-WP
16-lead LFCSP EARS  ADCLK907BCPZ-WP
16-lead LFCSP EARS  ADCLK925BCPZ-WP
16-lead LFCSP EARIS  ADCLK914BCPZ-WP
7= 8 LFCSP EAR99  LTC6955IUKGHTRPBF
7= 8 LFCSP EAR99  LTC6955IUKG-1#TRPBF

DC Power

Supply P?;kn:?e Egﬁg Ordering Part Number
(voe)
-3.30r+3.3 3x3LFCSP EAR99 HMC859LC3
-3.30r+3.3 3x3LFCSP EAR99 HMC959LC3
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RF Design Tools

ADI supports its broad product portfolio with a comprehensive suite of design
tools. These tools reduce design risk and time to market by making the overall
RF-to-digital design pracess simpler, faster, more accurate, and more robust.

ADIsimRF

ADIsimRF™ provides calculations for the most important parameters within the RF signal chain, including cascaded gain, noise figure, IP3, P1dB, and total power consumption.

Visit analog.com/adisimrf

ADIsimPLL
ADIsimPLL" enables the rapid and reliable evaluation of ADI's high performance PLL synthesizers. It is the most comprehensive PLL design tool available today.
It performs simulations of all key nonlinear effects that impact PLL performance and removes iterations from the design process, thereby speeding design times.

Visit analog.com/adisimpll

ADlIsimFrequencyPlanner

ADIsimFrequencyPlanner enables fast, accurate simulation and elimination of integer boundary spurs from Analog Devices PLL synthesizers. The tool analyzes the user’s
output requirements, and then optimizes the PFD frequency for each output step to give the best integer boundary spur performance. The optimum PFD frequency is
selected by changing the output divider of the clock generation chip and changing the reference input divider
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Why ADI?

We're the Only Company in the Industry That Offers You the Benefits of a Complete
Signal Chain Solution

< K&

Quicker Time to Market Software, Tools, and Support Reduced Supply Chain Improved Experience with
Beyond Just Components Management Costs with ADI Single Point of Contact
as Your Single Supplier

We Have the Broadest Selection of High Performance, High Frequency, and Wideband Parts

Industry-Leading Easier to Find Wideband and Integrated Parts
Performance to Engineer the the Right Part to Simplify Your Design and
Next Generation of Fit Your Specific Reduce BOM Cost
Breakthrough Applications Design Needs

We Offer the Proven Quality and the Reliability of an Industry Leader

Proven
Quality and
Reliability Complete
Signal
Chain
Solution
Industry-Leading
Performance
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