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Introduction

1000+ Ways to Drive RF and Microwave Performance

A unique combination of design skills. Deep systems knowhow. A diverse range of process technologies including GaAs, GaN, SiGe, SOI, and CMOS. That's
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.
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What'’s New in This Edition

Low Noise Amplifiers

Part Frequency Galn Output QOutput IP3 NIRE! Device lgy Package Ordering Part
P1dB (dBm) (dBm) Flgure (dB) | Match (V) (mA (mm) AL il Number

ADL8111 LNA 0. 01 to8 125 17 Internal
HMC8411 LNA 001t010 155 20 34 1.7 Internal
HMC1040 LNA 10 to 44 21 14 255 25 Internal

Wideband Distributed Amplifiers

3, b
25

55
70

6 x 6 LGA
2 x 2 LFCSP
Die

EAR99 ADL8111ACCZN
EAR99 HMC8411LP2FE
3A001.b.2.d HMC1040

Part Frequency Galn Output Output Noise Device Package Ordering Part
(612 P18 (dBm) IP3(dBm Flgure(dB Match (v) (mA) mm) | ECCNCode | ey

HMC1022A Power amp 01048 1. 5 21

Linear and Power Amplifiers

Internal

Die

3A001.b.2.d HMC1022A

Part Frequency aln Output Output IP3 N0|se Device Vs lsy Package Ordering Part

HMC1082
HMC1132
HMC943A
ADPA7002

ADPA7006

ADPA7001

GaN Power Amplifiers

Part
Number

HMC1099

HMC8500

HMC1114
HMC8205

HMCB8415

Driver amp 55t018 24 255
Power amp 27 t0 32 24 29
Power amp 24t034 23 33
0.5WPA 20to44 15 28
05WWBPA  20to44 235 29
0.125WWBPA 50t095 145 17
: Output
Description Frt?gLIJ_lezl;cy ((E;é')] P1dB
(dBm)
10W,GaNPA 001t 1.1 18 30
>10 W, GaN
PA 001t028 15 40
10W,GaNPA 271038 24 415
3BW,GaNPA 04to6 20 45
40W,GaNPA  9t0 105 23 35

Digital Step Attenuators

Frequency Insertion

HMC939A
ADRF5720
ADRF5721
ADRF5730
ADRF5731

Single, Double, and Triple Balanced Mixers

o Description - g
Number P (GHZ) (GH2) (GH2)

LTC5555
HMC773A
HMC329A

HMC329A
HMC774A
HMC560A

5-bit DSA
6-bit DSA
4-bit DSA
6-bit DSA
4-bit DAS

0.1t040
9 kHz to 40
9 kHz to 40

0.1t0 40

0.1t0 40

Active with 0. 001 to
VGA 15t07 05t08
Passive 6t026 6t026 0 to 10
Passie 240 241032 0108
Passive L 22t038 0to8
38

Passive 7t040 7t040 0to10
Passive Zigo %1040 0to17

45
34
48
35

37
375
40

38
25

Output IP3

(dBm)

47.5

47

44
47

Atten

0to 31
0to315
01030
00315
01030

Range (dB)

5

5

Internal
Internal
Internal
Internal

Internal

Internal

Device

Match

Internal Al
Internal 40
Internal 41,5
Internal 46
Internal 46

3
BB
3

®
8i5

28

28

28
50

28

650
1300
600

800
350

100

150
1300

1000

5x5 LFCSP
5x 5 LFCSP
Die
Die
Die

Package
(mm)

5x5
LFCSP

5xb
LFCSP

5x5
LFCSP

Die

6x6
LFCSP

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

3A001.b4e.1,
DL3A001b4e1

3A001.6.2.9

ECCN Code

EAR99
EARS9

3A001.b.2.a.4

3A001.b.2.0.4

3A001.b.2b.2,

DL3A001b2b2,
EAR93

HMC1082CHIP
HMC1132PM5E
HMC943APMGE
ADPA7002CHIP

ADPA7006CHIP
ADPA7001CHIPS

Ordering Part

Number

HMC1099PM5E

HMC8500PM5E

HMC1114PM5E
HMC8205BCHIPS

HMCB8415LP6GE

Step Input IP3 P[]1dB Control Package
(dBm) Input(Vw) ECCN Code | Ordering Part Number

Conversion
Gain
(dB)
—62t0+92 226
-10 21
-105 20
-1 21
-n 20
-10.5 21

1

05

2

05

2

LO/RF

Isolation

(dB)
50
39

36.5

36
32
31

LO/IF
Isolation
(dB)

30
30
30
30

0/343
0/3.3
0/3.3
0/3.3

EAR99
4x4 LGA EAR99
25x25LGA  EAR99
4 x4 GA EAR99
25x25LGA  EAR99
WO | g |
o] (mm) | Code
(dBm)
4x5
0 QN EAR99
13 Die EAR99
3x3
13 OFN EAR99
13 Die EAR99
13 Die EAR99
5x5
13 LFCSP EAR99

HMC939A
ADRF5720BCCZN
ADRF5721BCCZN
ADRF5730BCCZN
ADRF5731BCCZN

Ordering Part Number

LTC5555IUFD#TRPBF
HMC773A
HMC329ALC3B

HMC329A
HMC774A
HMC560ALM3
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1/Q Mixers and Image Reject Mixers

Part » RF 10 [ | s Image { LORF [ LO/F LD o gom | Dbt
Number Description (GH2) (GH2) (GHz) Gain Rejection | Isolation | Isolation Nominal - Code Number
(dB) (dB) (dB) (dB) (dBm)

1/Q 8510 4x4

HMCO0BA (e 91012 0L 01035 11 0 25 46 26 -8 12 Glce  EARSS  HMCAOBALCS
8510 8510 44

HMCS21A 1/Qand RM %2 ¢ 135 0035 -8 16 275 39 185 83 15 Ljosp EARSS  HMC521ALCA
HMCsZIA - YaandRM 520 850 gpas 17 21 38 8 8 15 Die  EARSS HMC521ACHIPS
HMC8192 [/QandIRM  20t042 20t042 O0to5 -85 22 25 45 — — 18 ljzési EAR99  HMCB8192LG

Subharmonic Mixers

LO/RF LO/IF

Conversion

Image

Part - RF L0 IF ) . . .- Package Ordering Part
Description Gain Isolation | Isolation Rejection ECCN Code
Number - (GHz) (GHz2 | (GH2) (B) (B) (dB) @) (mm) Number
HMC798A  Subharmonic 24t034 12t018 O0to4 -105 20 36 27 6 — 4 3'8:02'9 EAR93  HMC798ALCA

1/Q Downconverters/Receivers

Conversion Image LO Drive .
Part _ RF L0 IF b Input IP3 o . lswey | Package | ECCN Ordering Part
Description Gain Rejection Nominal
Number - (GHz) (GHz) | (GHz) (dB) (dBm) (dB) (dBm) (mA) | (mm) Code Number
NG 16951t 1635t0 09to Internal 5x5
ADMV4420  downconverter ; y ; 36 —20 — 7 5 380 5A991b ADMV4420ACPZ
- 22.05 21.15 25 VCO LFCSP
with PLL and VCO
Wideband 1/Q
ADMV1014  downconverter Liig a1 0to6 17 0 30 55 0 33 437 ot EAR99  ADMV1014ACCZ
; 44 10.25 LGA
with 4x LO
E-band 1/Q 66
71to 11510 DC 4,2, 1M x13
ADMV7410 down%oigverter 7 13 02 13 1 30 5 4 15 1;05 LGA_CAV EAR99  ADMV7410BCEZ
E-band I/Q 66
81to  132to DC W2, 1M1x13
ADMV7420 downcsc:gverter 8 1456 02 10 1 30 5 4 15 1;3 LGA_CAV EAR99  ADMV7420BCEZ

1/Q Upconverters/Transmitters

Sideband

Conversion

Part Descrintion RF L0 Gain Output Reicction LO Drive Package (mm) ECCN Ordering Part
Number . (GHz) | (GHz) W) | 1P3tcEm) (J \go) | Nominal g Code Number
Wideband 1/Q 5410
ADMV1013  upconverter 24 to 44 1‘0 2% Oto6 18 23 26 0 33 550 6 x 6 LGA EAR99  ADMV1013ACCZ
with 4x LO ’
E-band 1/Q
11810 DC 16 x 14
ADMV7310 upcoSni\llaerter 711076 127 02 35 31 20 4 — LGA_CAV EAR99 ~ ADMV7310BCEZ
E-band 1/Q
13410 DC 16 x 14
ADMV7320 upcogi\lljerter 81t0 86 146 02 33 31 — 4 — LGA. CAV EAR99  ADMV7320BCEZ

1/Q Upconverters/Downconverters/Transceivers

Part RF L0 IF L0 Drlve Vsupry suppty Ordering Part

Integrated mmW 5G up/ 2410 Contact DCto 1.5(BB),
AbMvioT7 downconverter 295  ADl  35t0105(F] §xBFCCSP Fei |

N
S

6 // RF, Microwave, and Millimeter Wave Products Selection Guide 2020


https://www.analog.com/HMC908A
https://www.analog.com/HMC908ALC5
https://www.analog.com/HMC521A
https://www.analog.com/HMC521ALC4
https://www.analog.com/HMC521A
https://www.analog.com/HMC521ACHIPS
https://www.analog.com/HMC8192
https://www.analog.com/HMC8192LG
https://www.analog.com/HMC798A
https://www.analog.com/HMC798ALC4
https://www.analog.com/ADMV4420
https://www.analog.com/ADMV4420ACPZ
https://www.analog.com/ADMV1014
https://www.analog.com/ADMV1014ACCZ
https://www.analog.com/ADMV7410
https://www.analog.com/ADMV7410BCEZ
https://www.analog.com/ADMV7420
https://www.analog.com/ADMV7420BCEZ
https://www.analog.com/ADMV1013
https://www.analog.com/ADMV1013ACCZ
https://www.analog.com/ADMV7310
https://www.analog.com/ADMV7310BCEZ
https://www.analog.com/ADMV7320
https://www.analog.com/ADMV7320BCEZ
https://www.analog.com/ADMV1017
https://www.analog.com/ADMV1017BCCZ

24 GHz ADAS Radar Solutions

Phase
Signal Noise @ | Output :
Elar‘[ Description | Function it Bandwidth 10MHz | Power | Input AU U | Batter || ped ECCH Oelentiy
umber (GH2) (MHz) Offset (dBm) Resolution (V) (W) (mm) Code Number
(dBc/Hz)

ISM band,
2-ch FMCW Sindle
ADF5902  transmitter ~ Tx MMIC 24 to 24.25 250 -128 21012 dg d 8-bit 1t028 0002 5x5LFCSP EAR99  ADF5902WCCPZ
with integrated ende
FMCW PLL

Fractional-N/Integer-N PLLs

Frequency Figure of Merit PFDjax Package

|\
ADF41513 Frac-N/int-N 110265 -235 95 1 4 x 4 LFCSP 5A991.b ADF41513BCPZ

Wideband Fractional-N/Integer-N PLLs with Integrated VCO

Open-Loop Open-Loop

Figure of
Part o Frequency VCQ Ak VCO. Plizsts Merit - s 8 Package Ordering Part
Number Description (GH2) Noise @ Noise @ (dBc/ Number
100 kHz 1 MHz Ha)
(dBc/Hz) (dBc/Hz)

Wideband frac-N/
ADF5610 int-N PLL and VGO 0.057 to 14.6 114 -135 10 -229 100 3.3/5 126.7/110  7x7LGA EAR93  ADF5610BCCZ

Wideband frac-N/
ADF4372 int-N PLL and VCO 0.062 to 16.0 -109 -133 8 -234 160 3.3/5 190/135  7x7LGA EAR99  ADF4372BCCZ

Wideband frac-N/
ADF4371 int-N PLL and VCO 0.062 to 32.0 -100 -123 24 —234 160 8K 190/135 7x7LGA EAR99  ADF4371BCCZ

Ultrawideband VCOs
VCO Phase VCO Phase
Part Number Description Fre(guHezr;cy Noise @ 10 kHz | Noise @ 100 kHz (5&%) V(T\%“E (rLCEA) Pa(;k;?e %%%2‘ Ordering Part Number
(dBc/Hz) (dBc/Hz)
HMC6380 WB VCO with buffer 81016 —64 -92 6 0to23 5 75 4x4CLCC EAR99 HMC6380LC4B
HMC8074 Quad-band VCO 8.31015.2 —68 -98 0 051013 475 60 6x6LFCSP EAR99 HMCB8074LP6GE
Wideband VCOs
Frequenc VICO Phase VCO Phase P v ] ) Packade
Part Number | Description (gHz) V' Noise@10kHz | Noise @ 100 kHz (dEU;;) M‘E e o (mm? ECCN Code | Ordering Part Number
(dBc/Hz) (dBc/Hz)
HMC8475 R | egimm 79 106 5 02 5 53 4x4CLCC  EARS9 HMCB475LC4B
with buffer

Tunable Low-Pass/Band-Pass Filters

Part Descrioti Frequency Control CU;Oﬁ e E‘[op-Band RTumng Insertion Package ECCN Ordering Part
Number escription (GHz) ontro ange requency GONSE 1 Loss (dB) (mm) Code Number
(MHz) (Rej > 20 dB) (ns)

HMCB90A T“S:i)s'eﬁ?g;d' 11019 analf[;;(”]det‘éva sy 0% £10%1, 200 10 5x5LFCSP EARSQ  HMCBI0ALPSE

HMC891A T“S::ﬁﬁ;’;d' 19510 3.4 anarS;(anvBr\évﬁ o 9% 1. +£10%1, 200 10 5xG5LFCSP EARSS  HMCB9TALPSE
Tunable low-

HMCS81A iy 004 fanog0Vio1aV 24104 135 % g 200 165  5x5LFCSP EARSY  HMCBBTALPSE

HMC892A T“S:Es'ii?fe’;d’ 3'542;0 ana|f5 ;ngBt\gVa sy 7% £10%1, 200 96 5x5LFCSP EARSY  HMCB92ALPSE
Tunable low-

HMC882A iy 39169 f,amcog0Vio14V 395169 128xfe 200 13 5x5LFCSP EARSS  HMCBB2ALPSE

ADMVB416 T“S::s'eﬁtl’g;d’ 7016 0 \ﬁvaerah'gh/ 16%  08xf,117xf, 200 8  GxBLFCSP EARSY  ADMVBA16ACPZ

ADMV8420 T“S:;]S'eﬁ?f;d' 11020 f,analog0Vto14V  20%f,  08xfto12xf, 200 5 4x4LFCSP  EARY3  ADMV8420ACPZ

ADMV8432 T“S::S'ii?g;d' 161032 0 VIJ\‘,’V Lir\]’ah'gh/ 17% 075xf,125xf. 200 9 Bx6LFCSP  EARGS  ADMV8432ACPZ
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TruPwr rms Responding Detectors

Part Input Frequency InputRange Dynamic Range lsy Package

Directional bridge,
ADL5920 e i i ~0to7 —20t0 +30 160 5x 5 LFCSP EAR99 ADL5920ACPZ-R2

SPDT Switches
Insertion . : .
Part Do Frequency Loss Isolation | Input P1dB ] Input IP3 Control Package ECCN Ordering Part
Number p (GHz) (@B (dB) (dBm) (dBm) Input (Vog) (mm) Code Number
ADRF5019 Nonreflective 0.1t013 0.8 45 39 38 60 CL'\VA'IQI'SL/ 3x 3 LFCSP EAR99  ADRF5019BCPZN
ADRF5027 ~ SPDT, nonreflective 9 kHz to 44 22 48 — — 54 0/3.3 3x3LGA EAR99  ADRF5027BCCZN
ADRF5026  SPODT, nonreflective  0.1to 44 24 50 26 — 53 0/33 3x3LGA EAR99  ADRF5026BCCZN

SP3T, SP4T, SPET, SP8T Switches

Frequency Insertion Loss | Isolation E%UBT Control Input Package Ordering Part

Fat ey Vestilpion (GH2) (dB) (dB) (dBm) (Vo) (mm) Number

ADRF5046 SPAT, reflective 0.1to 44 d 275 50 0/3.3 3x3LGA ADRF5046BCCZN

Massive MIMO RF Front Ends

DeV|ce Frequency Insertion Input Package ECCN Ordering Part

ADRF5549 Dual-channel 2-stage LNA, high power SPDT ~ 1.8t02.8 6x6LFCSP  EAR99  ADRF5549BCPZN
ADRF5545A Dual-channel 2-stage LNA, high power SPDT ~ 2.4t0 4.2 0.65 49 32 1.45 6x6LFCSP  EAR99 ADRF5545ABCPZN
Beamformers

Frequency | Phase Adj | Phase Adj | Ampl Adj Ampl Adj Ordering Part
(GHz) Range() Step() Range(dB) Step (dB) szl | EHH Gt Number

ADAR1000 4-ch, X-/Ku-band with unswitched Tx/Rx FE 81016 05 7x7LGA EAR99 ADAR1000ACCZN

Clock Dividers and Distribution

Configuration/ Output Power Input

l’zlirrtnber Clock Function Programming NSTE;SO]( Frequency Output Logic |  Dissipation Frequency P?rcnk;?e EC%%’: Ordering Part Number
Interface p (MHz) (W) (MHz)

TCB953 C'Ocvlflifr'fts’\'lﬁgm” SPl 1 4500 CML 18 LFto4500 7x8LFCSP EAR9Y  LTCE953IUKGATRPBF

Multioutput Clock Generators

. Max Wideband
Part L e R Output Output Random 1/0 Package | ECCN Ordering Part
Reference of of of Delay . ;
Number - . Frequency | Logic Jitter Interface (mm) Code Number
Inputs Qutputs | Dividers Lines
(MHz) (ps rms)

Serial with ~ 7x8

LTC6952 33/5 1 1 1 11 No 4500 CML 0.065 EAR99  LTC6952IUKG#PBF
sync LFCSP
Clock Buffers
Max Output Wideband
Number of Number of Output Random 1/0 Package ECCN :
Part Number Frequency : . Ordering Part Number
Inputs Outputs (MH2) Logic Jitter Interface (mm) Code
(ps rms)
LTC6955 33 1 " 7500 CML 0.045 Pinselect  7x8LFCSP ~ EAR99 LTC6955IUKG#TRPBF
LTC6955-1 33 1 10/1 7500 CML 0.045 Pinselect ~ 7x8LFCSP  EAR99 LTC6955IUKG-1#TRPBF
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https://www.analog.com/LTC6955
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https://www.analog.com/en/products/ltc6955.html

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. Qur 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.

All Product Listings

RF and microwave technology is all around us—connecting us (ubiquitous mobility), guiding 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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Most Complete, Scalable 28 GHz 5G Network Radio Solution in the Industry

» Integrated up/downconverter offers highest
performance and unmatched feature set

» 16-channel beamformer chip provides the
highest density for small size and low cost
wireless datalink

Advantages

> Highest channel count for cost-
effective scalability

» Smallest size for compact active
antenna systems

MXFE 4T4R Radio

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

> Flexible options for single polarization or
horizontal and vertical polarization

— MXFE :
ADL5335 mmW Front End ADMV4801
RF DAC> Amp ; L
i —2 —
_ \\_ADL5335 : QE
RF DAC> Amp :
> 12 dB H Integrated
! Up/Down- ° o
i converter o El o—°
»\ADL5335 : ADMV1017 q
RFDAC Amp ; I
5 | "
_ \_ADL5335 ; 4
RF DAC> Amp Quad of 4 x 4
> 12 dB : Subarrays
R : o—2 Oooofooog
El oooofoooo
@ Clock = o oooooooo
§ EI i E ' o2 _ _|Dooofoooo
" 1 L
o e TR a2 W
" D '
FPGA [0 ; — oooo|oooo
Ij Ij ; q . oooofoooo
ADL5569 : [e] b
H o
RF DAC ; Z 4—@4—[ : o o
/. ~N2 H qlzl
ADLS569
RF DAC E g o e
ADL5569 : QE
A H 90°
RF DAC A; < 4—@4—[] 'L
: o— s
ADL5569 ; QE
RF DAC AN ‘L s
) A 1: Hybrid
i Highest Channel Count Beamformer
—=[oeromm 01
o
FMC+
Connector 13‘/ DC RIB
ower 100 MHz to 6 GHz IF (Radiated Interface Boundary)

ADS081: MxFE™ Quad, 16-Bit, ADMV1017: 24 GHz to 29.5 GHz ADMV4801/ADMV4821: 24 GHz to
12 GSPS RF DAC and Quad, 12-Bit,  Single-Chip Up/Downconverter 29.5 GHz, 16-Channel Beamformer
4 GSPS RF ADC > Addressing n257, n258, n261 bands > 16 selectable transmit/receive channels

> Flexible reconfigurable radio 1.5 GHz RF bandwidth = ADMV4801: single polarization

> ;(;mniztt):n:FlaAﬁDO:éw 5.2 GHz and 7.5 GH fwo p/downconversion modes " ol st e
/ ofo.£5hzand /.5 5k LO doubler (x2) and quadrupler (x4) modes vertical polarization

» (On-chip PLL with multichip synchronization » Independent transmitter and receiver

» JESD204B (8b/10b, 16 Gbps) and JESD204C vector modulation control
» High resolution phase control

» High resolution DGAs for amplitude control
» Compact package

v vy

N
>
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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

In Development Available Q4, 2019

RF FE Board
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HPC Carrier Board Connector 1

4 x GTH (USB3.0, Displayport, 1 Gb ETH)

8 x GTHTx/Rx (x8 PCle Gen3)

SPI/GPIOs

U.FLI/F, Balun,

RF1
ADRV9009
2TX, 2RX, 20Rx

4 x GTHTx/Rx

Matching

U.FLI/F, Balun,

2 RF2
'.E ADRV9009
é 2TX, 2RX, 20Rx R ey R pel 1

Sync In/Out

HMC7044
Sync

an
Refelk ctrl

!

Ext Osc
Option

d !

Xilinx®
Zyng®
MPSoC

R5 Dual Core R-TPU

=]
[
<
e
]
o
°
«
S
(<]
o
o)
<

PMU, SYS Functions

PMU, SYS
Functions

General 10
High Speed 10

HPC Carrier Board Connector 2

\
10/100/1000
Ethernet Phy

(RGMII)

A

\

Sync In/Out

4 x GTHTx/Rx
(QSFP+)

1 x GTHTx/Rx
(SFP+)

4 x GTH Tx/Rx
(RF3)

4 x GTH Tx/Rx
(RF3)
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Dual-Channel Receiver Front Ends Integrated High Power SPDT and 2-Stage LNA

> ADRF5545A: 2.4 GHz 10 4.2 GHz per Channel
» ADRF5547: 3.7 GHz to 5.3 GHz » High power handling SPDT = 20 W LTE average power
switch for LNA protection, (9 dB PAR) at 105°C,

» ADRF5549: 1.8 GHz to 2.8 GHz

solving a huge problem of
protecting the receiver's
front end in the presence of
damaging RF power, while
maintaining robust receiver

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
_ - performance. > b ch solat
Q; QQQE § = 10 W continuous wave at ighc anne' Isofation
328359222 105°C, lifetime operation Integrated bias and
S3BEERINBNS = 10 W LTE average power matching circuits
R :""‘1'""'""":"""'"‘ ,':_,'l_,'l H (9 dB PAR) at 1050C,
GND 1L__ . . .
GND 2[5 lifetime operation

WCTRL CHAB 5 [
SWVDD-CHAB 6 |
GND 7§

P §
VAT T
[ nonon

ATy
Houon

ADRV9009 SoM Development Platform: Wideband
Integrated 2 x 2 Transceiver Can Multichannel Sync

to Scale M-MIMO

» Operating frequency:
100 MHz to 6 GHz

Bandwidth: 200 MHz receiver,
450 MHz transmitter and

FomInereag
(=) JéYaYaYa). . [SYST.\] . i i
3522225225 » Dual transmitters, dual observation receiver
5' 5 g receivers and observation Integrated AGC, dc offset and
receivers with shared inputs quadrature error correction
» Supports multichip LO phase Interface: 12 Gbps JESD204B
synchronization » Rich suite of software
» (Optimized for TDD operation support available
Package: 12 mm x 12 mm BGA
RX1
RX1_IN+ T RX2
RX1_IN-[—»> i@:
b
RX2_IN+ —~ _®: I 7‘(\ g ADC
RX2_IN- = L H
RX1 | S ~<—| SYNCINBI0-1]+
ORX1_IN >
ORXT_IN- —» ij i@: N »| SERDOUTI[0-3]+
2 | 7‘(\ ADC <—| SERDIN[0-3]+
ORX2_IN+ —~ _®: - P »| SYNCOUTB[0-1}x
ORX2_IN- >
<—| SYSREF:
Digital
e - ARM P ] GP_INTERRUPT
RF_EXT_LO- | »| Synth M3 Dec'i;plf;{ﬁo" <— RX_EN
AGC -
DC-offset | TX_EN
QEC
LOL < RESETB
JESD
X | CIF/RIF  |<—| TEST
TX1_OUT+ | = TX2
TX1_OUT- | <— SCLK
( ADC
- CSB
TX2_OUT+ | LFP
> spo
TX2_OUT- |
<+ SDIO
7{ ADC
T LFP
| GPIOS, AuxADCs, and AuxDACs | - Clock - REF_CLK_IN+
eneration - .
1 ‘t \ <—| REF_CLK_IN-
A \ Y
GPIO_3P3 GPIO AUXADC  AUXDAC

N
>
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RF Amplifiers

RF/IF Differential Amplifiers

Part Number

LT1994

AD8372
LTC6403-1

LT6402-6

LT6402-12

LT6402-20

LTC6404-1

AD8375
LT6411

LTC6405

LT1993-10

ADL5201

ADL5202

AD8376
AD8370

LT1993-2

LT1993-4

LTC6404-2

AD8350
AD8350

LTC6401-20

LTC6421-20

LTC6432-15

LTC6432-15

LTC6410-6

LTC6401-26

LTC6417

LTC6420-20

ADL5205

LTC6404-4

LTC6400-20

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

Description

R/R output, resistor
programmed

Dual DVGA, 1 dB step

Resistor programmed
Fixed 6 dB gain
Fixed 12 dB gain
Fixed 20 dB gain

Unity-gain stable,
resistor programmed

Dual DVGA, 1 dB step

Dual selectable gain
Resistor programmed

Fixed 20 dB gain
DVGA, parallel and serial
control, 0.5 dB step

Dual DVGA, parallel
and serial control,
0.5dB step

Dual DVGA, 1 dB step
DVGA, <1 dB step

Fixed 6 dB gain
Fixed 12 dB gain

>6 dB gain
resistor programmed
Fixed-gain
Fixed-gain
Fixed 20 dB gain
Dual matched

differential amplifiers

Low noise to
100 kHz, fixed gain
Low noise to
100 kHz, fixed gain

Configurable Ry

Fixed 26 dB gain
Differential buffer
with fast clamp

Dual matched
differential amplifiers

Dual DVGA, parallel and
serial control, 1 dB step

>12 dB gain resistor
programmed

Fixed 20 dB gain

Frequency

(MHz)

0to70

110 130
0 to 200

0 to 300

0to 300

0 to 300

0 to 500

15 t0 630
0.1 to 650

0to 700

0to 700

10 to 700

10 to 700

1510 700
10 to 750

0 to 800

0to 900

0 to 900

110 900
110900

0 to 1300

0to 1300

0.1 to 1400

0.1 to 1400

0 to 1400

0 to 1600

0 to 1600

0 to 1800

0to 1700

0 to 1700

0 to 1800

Gain Range
(dB)

0to 40

—91t0+32
0to 40

—4 t0 +20
+1,-2,-1

0to 40

20

-11.5t0
+20

-115t0
+20

—4 t0 +20
—8to+34

6

12

>6

15
20

20
20
159

15.9

26

20

-9 to +26

>12

20

Output IP3
(dBm)

35
28

36

37

415

50
30

234
40

51

50

50
35

38

40

45

28
28

305
332
503
47
36
40
89
372

48.5

455

415

2!\1/3“1
Harmonic
(dBc)

—88/-84

~78/-85
—76/-74

~84/-84

—82/-73

—80/-80

-102/-90

—85/-92
—63/-52

—82/-65

—77/-67

—89/-97

—86/-105

—82/-91
—65/-62

—712/-69

—76/-10

-98/-98

—66/-65
—66/-65

—80/-57
—74/-78
-92.2/-90
-92.2/-90
—85/-69
—81/-54
—100/-66
—80/-88

—75/-875

-100/-100

—74/-74

Noise
Figure at
Max Gain

(dB)

79
10.8

12.6
15.1

12.5

134

8.3
241

15
12.7

75

15

8.7
12

12.3

14.5

6.8
6.8

6.4
6.2
32

32

6.5

6.2

6.6

6.5

3,545 14.8
9 212
585 1"
9 30
9 30
9 30
3,5 278
9 125
5,12 16
9 18
8 100
9 110
5 210
9 250
3,5 79
5 100
5 100
3,18 30.4
9 28,30
5 28,30
3 50
3 80
9 166
5 166
585 125
3 45
9 123
3 160
44,8 175
3,5 31
3 90

Package ECCN
(mm) Code
o EAR%
5x5LFCSP  EAR99
3x30FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
4x41FCSP  EAR99
3x30FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
4x4|FCSP  EAR99
6x6LFCSP  EAR99
5x5LFCSP  EAR99
TSSOP EAR99
3x30FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
Soic EAR99
MSQP EAR99
3x30FN  EAR99
3x40FN  EAR99
4x40FN  EAR99
4x40FN  EAR99
3x30FN  EAR99
3x30FN  EAR99
3x40FN  EAR99
3x40QFN  EAR99

6x6LFCSP  5A991.b
3x30QFN  EAR99

3x30FN  EAR99

Ordering Part Number

LT1994CDD#TRPBF

LT1994IDD#TRPBF

LT1994HDD#TRPBF
LT19994MPDD#TRPBF
LT19994CMS8#TRPBF
LT19994IMS8#TRPBF

AD8372ACPZ-R7

LTC6403CUD-1#TRPBF
LTC6403IUD-1#TRPBF

LT6402CUD-6#TRPBF
LT6402IUD-6#TRPBF

LT6402CUD-12#TRPBF
LT64021UD-12#TRPBF

LT6402CUD-20#TRPBF
LTC64021UD-20#TRPBF

LTC6404CUD-1#TRPBF
LTC64041UD-1#TRPBF
LTC6404HUD-1#TRPBF

AD8375ACPZ-R7

LT6411CUD#TRPBF
LT64111UD#TRPBF

LTC6405CUD#TRPBF
LTC6405IUD#TRPBF

LT1993CUD-10#TRPBF
LT199931UD-10#TRPBF

ADL5201ACPZ-R7

ADL5202ACPZ-R7

AD8376ACPZ-R7
AD8370AREZ-RL7

LT1993CUD-2#TRPBF
LT19931UD-2#TRPBF

LT1993CUD-4#TRPBF
LT1993IUD-4#TRPBF

LTC6404CUD-2#TRPBF
LTC64041UD-2#TRPBF
LTC6404HUD-2#TRPBF

AD8350ARMZ15-REEL7
AD8350ARMZ20-REEL7

LTC6401CUD-20#TRPBF
LTC64011UD-20#TRPBF

LTC6421CUDC-20#TRPBF
LTC64211UDC-20#TRPBF

LTC6432AIUF-15#TRPBF

LTC6432BIUF-15#TRPBF

LTC6410CUD-6#TRPBF
LTC64101UD-6#TRPBF
LTC6401CUD-26#TRPBF
LTC64011UD-26#TRPBF
LTC6417CUDC#TRPBF
LTC64171UDC#TRPBF

LTC6420CUDC-20#TRPBF
LTC64201UDC-20#TRPBF

ADL5205ACPZ-R7

LTC6404CUD-4#TRPBF
LTC64041UD-4#TRPBF
LTC6404HUD-4#TRPBF

LTC6400CUD-20#TRPBF
LTC64001UD-20#TRPBF
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http://www.analog.com/AD8372
http://www.analog.com/AD8372ACPZ-R7
http://www.analog.com/LTC6403-1
http://www.analog.com/LTC6403CUD-1
http://www.analog.com/LTC6403IUD-1
http://www.analog.com/LT6402-6
http://www.analog.com/LT6402CUD-6
https://www.analog.com/LT6402IUD-6
http://www.analog.com/LT6402-12
https://www.analog.com/LT6402CUD-12
http://www.analog.com/LT6402IUD-12
http://www.analog.com/LT6402-20
http://www.analog.com/LT6402CUD-20
https://www.analog.com/en/products/lt6402-20.html
http://www.analog.com/LTC6404
http://www.analog.com/LTC6404CUD-1
http://www.analog.com/LTC6404IUD-1
http://www.analog.com/LTC6404HUD-1
http://www.analog.com/AD8375
http://www.analog.com/AD8375ACPZ-R7
http://www.analog.com/LT6411
http://www.analog.com/LT6411CUD
http://www.analog.com/LT6411IUD
http://www.analog.com/LTC6405
http://www.analog.com/LTC6405CUD
http://www.analog.com/LTC6405IUD
http://www.analog.com/LT1993-10
http://www.analog.com/LT1993CUD-10
https://www.analog.com/en/products/lt1993-10.html
http://www.analog.com/ADL5201
http://www.analog.com/ADL5201ACPZ-R7
http://www.analog.com/ADL5202
http://www.analog.com/ADL5202ACPZ-R7
http://www.analog.com/AD8376
http://www.analog.com/AD8376ACPZ-R7
http://www.analog.com/AD8370
http://www.analog.com/AD8370AREZ-RL7
http://www.analog.com/LT1993-2
http://www.analog.com/LT1993CUD-2
http://www.analog.com/LT1993IUD-2
http://www.analog.com/LT1993-4
http://www.analog.com/LT1993CUD-4
http://www.analog.com/LT1993IUD-4
http://www.analog.com/LTC6404
http://www.analog.com/LTC6404CUD-2
http://www.analog.com/LTC6404IUD-2
http://www.analog.com/LTC6404HUD-2
http://www.analog.com/AD8350
http://www.analog.com/AD8350ARMZ15-REEL7
http://www.analog.com/AD8350
http://www.analog.com/AD8350ARMZ20-REEL7
http://www.analog.com/LTC6401-20
http://www.analog.com/LTC6401CUD-20
http://www.analog.com/LTC6401IUD-20
http://www.analog.com/LTC6421-20
http://www.analog.com/LTC6421CUDC-20
http://www.analog.com/LTC6421IUDC-20
http://www.analog.com/LTC6432-15
http://www.analog.com/LTC6432AIUF-15
http://www.analog.com/LTC6432-15
http://www.analog.com/LTC6432BIUF-15
http://www.analog.com/LTC6410-6
http://www.analog.com/LTC6410CUD-6
http://www.analog.com/LTC6410IUD-6
http://www.analog.com/LTC6401-26
http://www.analog.com/LTC6401CUD-26
http://www.analog.com/LTC6401IUD-26
http://www.analog.com/LTC6417
http://www.analog.com/LTC6417CUDC
http://www.analog.com/LTC6417IUDC
http://www.analog.com/LTC6420-20
http://www.analog.com/LTC6420CUDC-20
http://www.analog.com/LTC6420IUDC-20
http://www.analog.com/ADL5205
http://www.analog.com/ADL5205ACPZ-R7
http://www.analog.com/LTC6404
http://www.analog.com/LTC6404CUD-4
http://www.analog.com/LTC6404IUD-4
http://www.analog.com/LTC6404HUD-4
http://www.analog.com/LTC6400-20
http://www.analog.com/LTC6400CUD-20
http://www.analog.com/LTC6400IUD-20

RF/IF Differential Amplifiers (Continued)

2nd/3rd Noise
o Frequency | Gain Range | Output IP3 . Figure at Package ECCN .
Part Number Description (MH2) (dB) (dBm) Harmonic Max Gain (mm) Code Ordering Part Number
(dBc)
(dB)
LTC6400-14 Fixed 14 dB gain 0to 1900 —78/-74 . 3x30FN EAR99  LTC6400CUD-14#TRPBF
' ) LTC6400CUD-26#TRPBF
LTC6400-26 Fixed 26 dB gain 0to 1900 26 38 —83/-72 6.9 8 85 3x30FN  EAR99 LTC64001UD-264TRPRE
' ) LTC6401CUD-14#TRPBF
LTC6401-14 Fixed 14 dB gain 0to 2000 14 g8 —79/-57 14 3 45 3x30FN  EAR99 LTC64011UD-144TRPRE
LTC6430-15 Fixed 15.2 dB gain 20 to 2000 15.2 50 -80.5/-87 3 5 160 4x40QFN  EAR99  LTC6430AIUF-15#TRPBF
LTC6430-15 Fixed 15.2 dB gain 20 to 2000 15.2 47 -80.5/-87 3 5 160 4xA4QFN ~ EAR99  LTCG430BIUF-15#TRPBF
LTC6430-20 Fixed 20 dB gain 20 to 2060 20.8 51 _—78%%/ 29 5 170 4x4QFN  EAR99  LTC6430AIUF-20#TRPBF
LTC6430-20 Fixed 20 dB gain 20 to 2060 208 47 __78%89/ 29 5 170 4xA4QFN ~ EAR99  LTCG430BIUF-20#TRPBF
Differential buffer with LTC6416CDDB#TRPBF
LTC6416 R et s 0.1 to 2000 0 40 —75/-59 6.4 3 42 3x2DFN  EAR99 TC6416/DDB#TRPBF
) : LTC6400CUD-8#TRPBF
LTC6400-8 Fixed 8 dB gain 0to 2200 8 375 —86/-71 77 3 85 3x30FN  EAR99 LTC64001UD-8#TRPBF
) . L TC6401CUD-8#TRPBF
LTC6401-8 Fixed 8 dB gain 0to 2200 8 335 —78/-59 12.3 8 45 3x30FN  EAR99 [TC64011UD-B#TRPBF
AD8351 Resistor programmed 10 to 2200 0to 26 31 —79/-81 15.5 3,5 28 MSOP EAR99 AD8351ACPZ-R7
AD8352 Resistor programmed 10 to 2200 3t025 | —83/-82 15.5 3,5 37 3x3LFCSP  EAR99 ADB352ACPZ-R7
ADL5561 Pin strap 10t02900 6,12, 15.5 49 —95/-87 8 33 40 3x3LFCSP  EAR99 ADL5561ACPZ-R7
LTC6406CUD#TRPBF
) 3x30QFN LTC6406|UD#TRPBF
LTC6406 Resistor programmed 0 to 3000 0to40 24.4 —77/-65 75 3 18 MSOP EAR99 [TCB406CMSSE#TRPBF
LTC6406IMSBE#TRPBF
DVGA, parallel and
ADA4961 serial control, 1 dB step 10t03200 -3to+18 50 —-84/-100 56 35 150 4x4|FCSP  EAR99 ADA4961ACPZN-R7
ADL5562 Pin strap 0t03300 6,12,155 47 —104/-87 13 33 80 3x3LFCSP  EAR99 ADL5562ACPZ-R7
ADL5567 Dual 0to 4300 20 498 —94/-103 71 38,8 148 4x4|FCSP  EAR99 ADL5567ACPZN-R7
ADLS566 Dual 0to 4500 16 51 O/ 65 35 10160 4x4LFCSP EARS  ADLSSGBACPZAY
Differential amplifier/ 25x3
ADL5569 ADC driver 0 to 6500 20 41 —78/-11 93 5 86 LFCSP EAR99 ADL5569BCPZ
ADL5565 Pin strap 0to7000 6,12, 155 53 -108/-103 8.7 3,5 70,80 3x3LFCSP  EAR99 ADL5565ACPZ-R7
LTC6409CUDB#TRPBF
LTC6409 Resistor programmed 0to 10,000 0to52 39 —88/-93 6.9 3,5 52 3x20QFN  EAR99 LTC64091UDB#TRPBF
LTC6409HUDB#TRPBF
Dual, resistor LTC6419IV#PBF
LTC6419 e 0 to 10,000 0to52 335 —85/-83 6.9 3,5 104 4x3LQFN  EAR99 I TC6419HV4PRF

Low Noise Amplifiers

Frequency Galn Output Output IP3 Noise Device k; Package Ordering Part
(GHz) P1dB (dBm) (dBm) Flgure (dB) [ Match ( ) (mA) (mm) ECCN Code Number
104

HMC356 0.351t0 0.55 21 External 5 3 x3LFCSP EAR99 HMC356LP3E
HMC549 LNA 004t009%6 5 12 27 35 Internal 9 120 MSOP EAR99 HMC549MS8GE
HMC373 LNA 07t01 14 20 35 1 Internal 9 90 3 x 3 LFCSP EAR99 HMC373LP3E
HMC376 LNA 07t01 15 21 36 0.7 Internal 5 73 3 x 3LFCSP EAR99 HMC376LP3E
HMC372 LNA 07t01 15 21 34 1 External 5 100 3 x 3 LFCSP EAR99 HMC372LP3E
HMC618A LNA 121022 19 20 36 0.75 External 5 17 3 x 3 LFCSP EAR99 HMC618ALP3E
HMC375 LNA 171022 17 18 34 0.9 External 5 136 3 x 3 LFCSP EAR99 HMC375LP3E
HMC382 LNA 171022 17 16 30 1 Internal 5 67 3 x 3 LFCSP EAR99 HMC382LP3E
HMC374 LNA 03t03 15 22 37 1.5 Internal 5 90 S0T-26 EAR99 HMC374E
HMC374* LNA 03103 15 17 35 1.6 Internal 3.3 75 SC70 EAR99 HMC374SC70E
ADL5521 LNA 04t04 208 22 37 09 External 5 60 3 x 3 LFCSP 5A991.b ADL5521ACPZ-R7
ADL5523 LNA 04t04 215 21 34 0.8 External 5 60 3 x 3 LFCSP 5A991.b ADL5523ACPZ-R7
HMC717A LNA 48106 14.5 18 295 1.3 External 5 68 3 x 3 LFCSP EAR99 HMC717ALP3E
HMC392A LNA 35t07 17.2 19.5 325 1.7 Internal 5 59 Die EAR99 HMC392A
HMC392A LNA 35t08 17 19 345 18 Internal 5 61 4 x4 LFCSP EAR99 HMC392ALC4

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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Low Noise Amplifiers (Continued)

Frequency Galn Output Output IP3 Noise Device ks Package Ordering Part
(GHy P19 (cBm) | (dBm) | Figure (dB) | Match v | mm] | FCON Code Number

ADL8111

oy 001108 125 Internal 6 x 6 LGA EARSD  ADLBTT1ACCZN
ADL5721 INA 59185 259 166 299 16  Intemal 33 865  2x2LFCSP  EARSS  ADL5721ACPZN-R7
HMC8410 INA 0011010 195 215 3 11 Intemal 5 65 2x2(FCSP EARS  HMCBATOLP2FE
HMC8410 INA 0011010 19 2 3 13 Intemal & 65 Die FAR99 HMCB410
’Hv'\‘fff‘m W"L’m"’“d 0011010 15 2 3 17 Intemal 3,5 55 2x21FCSP  EAR99 HMC8411LP2FE
HMCI02* LNA 51010 19 16 28 18 Intemal 35 80 3x3LFCSP  EAR99 HMC902LP3E
HMC902 LNA 5010 20 16 28 16 Intemal 35 80 Die FAR99 HMC902
HMC753 LNA o1l 17 18 30 15 Intemal 5 55 4x4(FCSP EAR99 HMC753LP4E
ADL5723 INA 10110117 245 145 %7 22 Intemal 33 1091  2x2LFCSP  EARSS  ADL5723ACPZN-R7
HMCALHA44  [NA 1012 17 19 28 15 Intemal & 55 Die FAR99 HMC-ALHa44
HMC772 LNA 21012 15 13 % 18 Intemal 4 15 AxA4LFCSP  EAR99 HMC772LC4
HMCS64 LNA 7014 17 12 2 18 Intemal 3 51 Die EAR99 HMC564
HMCB64* LNA 7014 17 13 % 18 Intemal 3 51 4x4(FCSP EAR99 HMC564LC4
ADL5724 INA 12710154 264 154 284 21 Intemal 33 1097  2x2LFCSP  EARS  ADL5724ACPZN-R7
HMICA90 LNA 121016 27 2 % 25  Intemal 5 200  5x5LFCSP  EAR99 HMCA9OLPSE
HMICA90 LNA 2117 27 % % 2 Inemal & 200 Die FAR99 HMC490
HMC903* LNA 61017 18 14 2% 17 Inemal 35 80 3x3LFCSP  EAR99 HMC03LP3E
HMC303 LNA 1018 19 15 77 16  Intemal 35 %0 Die FAR99 HMC903
HMC516* LNA 91018 20 13 % 2 Intemal 3 65 5x5LFCSP  FAR99 HMC516L.C5
HMC516 LNA 90018 21 13 2 2 nemal 3 65 Die FAR99 HMC516
ADL5725 INA 17710197 278 138 %3 24 Intemal 33 108 2x2LFCSP  EAR9S  ADL5725ACPZN-R7
HMC-ALHA35  LNA 51020 13 16 % 22 Internal 5 30 Die EAR99 HMC-ALH435
HMCS65 LNA 6020 21 10 2 25  Intemal 3 53 5x5LFCSP  FARS HMC565LC5
HMC565 LNA bo20 22 10 2 23 Intemal 3 53 Die EAR99 HMC565
ADL5726 INA 21210236 247 152 257 33 Intemal 33 924  2x2LFCSP  EAR9S  ADL5726ACPZN-R7
HMC342 LNA 13t025 20 5 13 35  Intemal 3 13 Die FAR99 HMC342
HMC342* LNA Bos 2 9 2 35  Intemal 3 13 3x3LFCSP  EAR99 HMC342L.C4
HMIC517* LNA 17102 19 13 23 25  Intemal 3 67 4x4lFCSP FAR9S HMC517L.C4
HMC517 LNA 7102 20 1 23 2 ntemal 3 65 Die FAR99 HMC517
HMC963* INA 610265 22 10 18 25  Intemal 35 15 Ax4LFCSP  EAR99 HMC963LCA
HIMICI62* INA 7510265 13 13 va) 25  Intemal 35 70 4x4(FCSP FAR9S HMC962LCA
HMCALH311  [NA 2210265 25 12 — 3 Intemal 25 54 Die 5A991 HMC-ALH311
HMC-ALH216  LNA 027 18 14 — 25  Internal 4 90 Die 5A991 HMC-ALH216
HMC504 LNA 027 195 17 % 22 Intemal 4 %0 4x41FCSP  5A991h  HMCSOALCAB
HMC-ALHAT6  LNA 027 2 14 _ 2 Intemal 4 90 Die 5A991 HMC-ALH476
HMC751 LNA 7027 25 13 % 22 Intemal 4 73 4x41CC FAR99 HMC751LC4
HMC8401 INA 0011028 145 165 % 15 Intemal 75 60 Die EAR99 HMCB401
HMC7950 LNA 21028 15 16 % 2 Intemal 5 64 6x 6 QFN EAR99 HMC7950LS6
HMC752 LNA U028 25 13 % 25  Intemal 3 70 4x4lFCSP EAR%S HMC752LC4
HMC341 LNA N2 13 6 16 25  Intemal 3 30 Die EAR99 HMC341
HMC341 LNA 21029 13 8 19 25  Intemal 3 35 3x3LFCSP  EAR9 HMC341LC3B
HMC8400 LNA 021030 135 145 %5 2 ntemal 5 67 Die 3A001.b.2.d HMC8400
HMCB402 [NA 21030 135 215 % 2 Intemal 7 68 Die 3A001 b.2.d HMCB402
HMC519* LNA 181031 144 11 2 3 Inemal 3 75 4x4[FCSP FAR99 HMC519LC4
HMC519 LNA 181031 15 14 23 3 ntemal 3 75 Die FAR99 HMC519
HMC518 LNA 0132 15 12 2 3 Intemal 3 65 Die 3001 b.2.d HMC518
HMCALH364  LNA %0 N 7 — 2 Inemal 5 68 Die 38001b2d  HMC-ALH364
HMCALH313  LNA 71033 2 12 — 3 Intemal 25 52 Die 3000162d  HMC-ALH313
HMC263 LNA U103 20 8 18 22 Intemal 3 58 3x3LFCSP  3A001b2d  HMC2G3LPAE
HMC263 LNA M0 2 8 17 2 Inemal 3 58 Die 3A001.b.2.d HMC263
HMC566 LNA 21036 20 12 2 28 Internal 3 80 Die 3A001 b.2.d HMC566
HMC566 LNA P03 2 12 2 28 Inemal 3 8 4x4LFCSP  3A001b2d  HMCSG6LPAE
HMC-ALH445  (NA 181040 10 12 _ 39 Intemal 5 15 Die 30001b2d  HMC-ALHA45
HMC-ALH140  LNA X040 M5 15 — 4 Intemal 4 60 Die 3M001b2d  HMC-ALH140
HMC-ALH244  (NA U080 12 13 — 35 Inemal 4 45 Die 3A001b2d  HMC-ALH244
HMC-ALH369  LNA U100 2 1" — 2 ntemal 5 66 Die 3M001b2d  HMC-ALH369
HMC1040 INA 2010435 22 12 2 27 Intemal 25 70 3x3LFCSP  3A001b2d ~ HMCI0A0LP3CE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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Low Noise Amplifiers (Continued)

Frequency Galn Output Output IP3 N0|se Device ks Package Ordering Part
10 10t0 44 Internal 30001024 HMC1040
ew
HMC-ALH376 LNA 351045 16 6 — 2 Internal 4 87 Die 3A001.b.2.d HMC-ALH376
HMC-ALH382 LNA 57 to 65 21 12 — 4 Internal 2.5 64 Die EAR99 HMC-ALH382
HMC-ALH508 LNA 71 to 86 13 7 — 9 Internal 2.4 30 Die EAR99 HMC-ALH508
HMC-ALH509 LNA 71 to 86 14 7 — ® Internal 2 50 Die EAR99 HMC-ALH509
HMC8325 LNA 7110 86 21 13 22 36 Internal 3 50 Die 3A001.b.2.g HMC8325
ADL7003 LNA 50 to 95 14 14 21 B Internal 3 120 Die 3A001.b.2.7 ADL7003CHIPS
HMCB8411: 10 MHz to 10 GHz Wideband LNA
Key Features 2
» Low noise figure: 1.7 dB
I
» 50 Q wideband matched input and output 10 ™~
» Low power, single 2 V to 6 V supply, 55 mA—
no negative bias supply required 8 o — g;} \\
. : . — N
» High gain: 15.5 dB typical > —S22 A
> High OIP3: 34 dBm typical 2 - /
> Small size: 2 mm x 2 mm LFCSP package & /
-20 T~ \/‘
Rops 1 [ i1 eaND \ /
RF,, 2 —D— 5 RF,,1/Vpp %
NC3 [} il 4NC 0 2 4 6 8 10 12 14 16
Frequency (GHz)
ADL8111: 10 MHz to 8 GHz Switchable Bypass Wideband LNA
Key Features <
: 2 £ 2 2 g < g
» Wideband matched to 8 GHz 5 3 5 35 5 2 3
» Single-ended input/output 8 &8 & 8 & ] W
> 12.5dB LNA gain
» 2.8dBNF VDD_PA 1 —Q'l l\o- 21 GND
> 34 dBm OIP3 VBIAS 2 %50 Q soag 20 GND
> Fast, low insertion loss SOI nonreflective internal bypass switch GND 3 204 w O 19 GND
» Can switch off internal signal path for multiband LNA select RFIN4|  —1 $s00 %007 ¢— [18 RFOUT
» 6 mm x6 mm LGA package GND 5 1o o 17 GND
Aoplicati 1ZY] B o0 s003 § |16 voo_sw
ications -
AR vB7| '°f6-§3£ f_é’w?-é‘* y~__ |15 vss_sw
> Millimeter wave 5G network radios z g
» Microwave links > o & £ § o = Package
» Transmit PA modules g m 2 g2 g a g Base
- . 6 5 0o o o 2 © GND
» Military radios 5]
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Gain Blocks and Driver Amplifiers

Output

Part .. Frequency Gain Output IP3 Device Vs Package ECCN .
Number Deseription (GHz) (dB) (318?5) (dBm) Match (V) (mm) Code Ordering Part Number
ADL5534  Gainblock  0.02t005 21 2 40 25 Internal 5 % L?:ES?’ EAR99 ADLB534ACPZ-R7
ADL5531 Gainblock 0021005 209 20 M 25 Internal 5 100 &gsp EAR99 ADLS531ACPZ-R7
ADL5536*  Gainblock  0.02to1 20 2 45 26 Internal 5 105 SOT89  EAR99 ADL5536ARKZ-R7
ADL5535*  Gainblock  0.02to1 16 19 46 32 Internal 5 97 SOT83  EAR99 ADL5535ARKZ-R7
ADLS530  Gainblock 0t 16.8 2 37 3 Internal 3 110 LZFESP EAR99 ADL5530ACPZ-WP
(TCB433-15  Gain block 0'0[1)041 0 5 192 7 322 Intemal 5 9%  4x4QFN  EARSO  (TC6433AIUF-15#TRPBF
(TCB433-15  Gain block 0'0?041 0 5 192 15 322 Intemal 5 %5  4x4QFN FARSS  (TCGA33BIUF-I5#TRPBF
70643120  Gainblock 002to14 208 2 462 26 Intemal 5 93 4x4QFN  EAR9S  LTCB431AIUF-20#TRPBF
70643120 Gainblock 002to14 208 2 457 26 Internal 5 93 4x4QFN  EAR9S  LTCG431BIUF-20#TRPBF
(70843115  Gainblock 002to17 155 206 47 333 Intemal 5 851  4x4QFN EARS9  LTCB431AIUF-15#TRPBF
(70643115  Gainblock 002to17 155 206 455 333 Intemal 5 851  4x4QFN  EAR9S  LTCB431BIUF-15#TRPBF
AD8354 Gainblock 0001t027 20 5 19 42 Intenal 3 25 LZFESSP EARS9 AD8354ACPZ-REEL7
AD8353 Gainblock 0001t027 20 9 2% 56 Intenal 3 0 LZFESSP EAR99 AD8353ACPZ-REEL7
HMC741*  Gainblock  0.05t03 20 19 Iy 25 Internal 5 % SOT83  EAR99 HMC741ST89E
HMC740%  Gainblock  0.05t03 15 18 40 35 Intenal 5 88 SOT89  EAR99 HMC740ST89E
ADLS60T*  Gainblock 005104 15 19 03 37 Internal 5 83 SOT83  EAR99 ADL5601ARKZ-R7
ADL5602*  Gainblock 005104 193 19 Iy 33 Internal 5 89 SOT83  EAR99 ADL5602ARKZ-R7
HMC395 Gain block Oto4 15 15 28 45 Internal 5 54 Die EAR99 HMC395
HMVC589A%  Gainblock  Otod 21 21 3 45 Internal 5 82 SOT83  EAR99 HMC589ASTEYE
HMCB36*  Gainblock 02104 13 2 40 22 Internal 5 155 SOT89  EAR99 HMCB36ST8Y
HMC480* Gain block Otob 19 20 34 29 Internal 8 82 SO0T-89 EAR99 HMC480ST89
HMC313 Gainblock  0t06 17 14 27 65 Intemal 5 50 SOT26  EAR99 HMC313
ADL5545%  Gainblock 003106 2.1 18 36 29 Intemal 5 56 SOT89  EAR99 ADL5545ARKZ-R7
ADLS544%  Gainblock 003106 17.4 18 35 29 Internal 5 55 SOT83  EARS9 ADLS544ARKZ-R7
ADLSB10%*  Gainblock  003t06 184 21 33 21 Internal 5 9 SOT83  EAR99 ADLS610ARKZ-R7
ADLS611*  Gainblock 003106 221 21 39 21 Internal 5 91 SOT83  EAR99 ADL5611ARKZ-R7
ADL5542  Gainblock 005106 187 18 39 32 Internal 5 %3 EFESSP EAR99 ADL5542ACPZ-R7
ADL5541 Gainblock 005106 147 16 39 38 Intemal 5 90 LS'FESSP EAR99 ADL5541ACPZ-R7
HMC311* Gain block Otob 15 16 32 5 External 5 55 SOT-89 EAR99 HMC311ST89E
HMC311*  Gainblock 0106 145 16 2 45  Extemal 5 55 LB'FESP FAR99 HMC311LP3E
HMC311*  Gainblock  Oto8 15 15 30 5 External 5 55 SC70 EARYY HMC311SC70E
HMC396 Gainblock  0to8 12 14 30 6 Intemal 5 56 Die EARS9 HMC396
HMC405 Gain block 0to 10 16 13 25 4 Internal 5 50 Die EAR99 HMC405
HMC397 Gain block 0to 10 15 13 24 45 Internal 5 56 Die EAR99 HMC397
HVC788A  Gainblock  0to10 14 2 3 7 Internal 5 76 LZFESZP EAR99 HMC788ALP2E
HMC3587  Gainblock  ~0to 10 145 11 25 35 Internal 5 44 L?’FES3P EAR99 HMC3587LP3BE
HMC3653*  Gainblock 0.007t015 15 15 28 4 Internal 5 4 L?’FESP EAR99 HMC3653LP3BE
ADIsBos | Wdrver  g0i04 2 31 1 18 Extemal 5 307 4x4 EARgg ADLSB0SACPZ-R7

amp LFCSP
ADlsazox 0% ;’r‘]’m 041027 132 2 12 44 Extemal 33 47 SOTE  EARSY | ADLS320ARKZA7

1 W driver 4x4

ADL5604 07t027 122 29 4 46 External 5 318 EAR99 ADL5604ACPZ-RT

amp LFCSP
ADL5606 (=g e 23 31 46 47 Extenal 5 362 i EAR99 ADL5606ACPZ-R7

amp LFCSP
HMC789* 05W 491928 18 25 4 38 External 5 125 SOT83  EARS9 HMC789ST83E

driver amp

ADLsazax 09 \;Vm(:)river 04t04 14 29 44 35 External 33 60 SOT83  EARS9 ADL5324ARKZ-R7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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Gain Blocks and Driver Amplifiers (Continued)

Part o Frequency Gain Qutput IP3 . - Device Package ECCN :
Number D (GHz) (dB) (dBm) Match (mm) Code iz sl HUriey
025 W
ADL5321* . 23t04 14 26 4 4 External 33 37 SOT-89 EAR99 ADL5321ARKZ-R7
driver amp
HMIC326 WY | o 2 2 3% 5 ltemal 5 130 MSOP  EAR%9 HMC326MS8G
driver amp

Wideband Distributed Amplifiers

Frequency Galn Output Output Noise Device Package Ordering Part
(GH2 P1dB (dBm) | IP3 (dBm) | Figure (dB) | Match b | | | o Cote Number

5xb

HMCB37A* Distributed 0t06 13 Internal 0 e EAR99 HMCB37ALPSE
HMCB37A ! di\g} l%‘dttg‘ét 0to6 14 305 M 4 Internal 12 400 Die EAR99 HMCB37A
HMC8378 Distributed 0t075 155 28 39 35 Internal 12 345 Ligsi EAR99 HMCB37BPMSE
HMC859 Distributed 0to15 19 27 35 2 Internal 8 300 Die EAR99 HMCB59
HMCB59* Distributed 0to15 19 28 35 25 Internal 8 300 LEFESSP EAR99 HMCB59LC5
HMC633 Distributed 51017 29 23 30 8 Intermal 5 180 Die EAR99 HMC633
HMCE33* Distributed 551017 30 23 30 8 Intermal 5 180 ngS“P EAR99 HMC633LC4
HMC459 Distributed 0to0 18 17 25 32 3 Internal 8 290 Die EAR99 HMC459
HMC606 Low phase noise 21018 125 13 22 7 Internal — 64 Die EAR99 HMC606
HMVCG06*  Lowphasenoise  2t018 135 15 — — — — — L5FES5P EAR99 HMCB06LCS
HMC1049  LNA distributed  03t019 16 15 27 17 Internal 7 70 Die EAR99 HMC1049
HMC1049%  LNA distributed 031020 15 15 29 18 Internal 7 70 Ligsi, EAR99 HMC1049LP5E
HMC559 Distributed 0020 14 28 36 4 Internal 10 400 Die EAR99 HMC559
HMC460 Distributed 0to 20 14 16 29 25 Internal 8 75 Die EAR99 HMC460
HMCA60* Distributed 0020 14 17 30 25 Internal 8 75 L5F()3(85P EAR99 HMC460LC5
HMC465 Distributed 0t020 17 2 30 25 Internal 8 160 Die EAR99 HMC465
HMCA65* Distributed 01020 15 23 28 3 Internal 8 160 LSFCXSSP EAR99 HMCA65LP5
HMC-ALHAS2  LNA, distributed  2t020 16 14 — 17 Internal 4 45 Die EAR99 HMC-ALH482
HMC-ALH102  Distributed 210020 10 10 — 25 Internal 2 55 Die EAR99 HMC-ALH102
HMC464 Distributed 210020 16 2 30 4 Internal 8 290 Die EAR99 HMCA64
HMCA64* Distributed 21020 14 2 30 4 Internal 8 290 Ligsi EAR99 HMCABALPSE
HMC463 Distributed 21020 14 16 28 25 Internal 5 60 Die EAR99 HMC463
HMCA63* Distributed 21020 13 18 2% 3 Intermal 5 60 L5FES5P EAR99 HMC463LP5
HMC463 Distributed 2020 14 18 28 25 Intermal 5 60  LFCSP EAR99 HMCA63LH250
HMC462 Distributed 21020 15 15 27 25 Internal 5 63 Die EAR99 HMC462
HMCA462* Distributed 21020 13 14 25 25 Internal 5 86 LSFESF;? EAR9 HMC462LP5
HMC634 Distributed 51020 22 23 31 75 Interal 5 180 Die EAR99 HMC634
HMCB34* Distributed 50020 21 2 2 75 Itemal 5 8 e EAR99 HMCB34LC4
HMCI98A  2W,distibuted 01022 145 325 3 25 Internal 15 500 Die EAR99 HMC998A
HMVCI98A 2 W, distributed 01022 15 32 a2 3 Internal 15 500 L5FSS5P EAR99 HMCI98APMSE
HMC797A  1W, distributed 010 22 15 29 M 3 Internal 10 400 Die EAR99 HMC797A
HMC797A%  1W, distributed 01022 15 29 I 35  Intemal 10 400 LE’FSSE’P EAR99 HMC797APMSE
HMC07A digtﬁb\l’ﬁ'e p 021022 14 28 I 3 Internal 10 350 Die EAR99 HMCI07A
HMCI07A digtﬁb\l’}i'e ;202 2 40 3 btemal 10 B0 xS EARIS  HMCI07APMSE
HMCa94A L 028 15 2 38 35 Itemal 10 250 2% EARSS  HMCI94APMSE
distributed LFCSP

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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Wideband Distributed Amplifiers (Continued)

Frequency Galn Output Output Noise Device ls; Package Ordering Part
(GHY P1dB (dBm) | 3 (dBm) | Figure (dB) | Match v | | e | o cose Number

05W,

HMC994A 0to 30 14.5 35 Internal EAR99 HMC994A
distributed
HMC562 Distributed 21035 125 18 27 3 Internal 8 80 Die 3A001.b.2d HMC562
HMC-AUH249 Distributed 0t035 15 21 — — Internal 5 200 Die 3A001.b.2d HMC-AUH249
HMCI30A Lz 0040 13 /) 85 5 Internal 10 175 Die  3A001b2d  HMCI30A
distributed
Hvcsosax W 0040 115 245 2 4 Intemal 10 75 Sx% 3A01b2d  HMCSEOSALSS
HMC635 Distributed 18 t0 40 195 23 29 8 Internal 3 280 Die 3A001.b.2d HMC635
HMC635 Distributed 18 to 40 185 22 27 8 Internal 3 280 S:E;P 3A001.b.2d HMC635LC4
HMC-AUH232 Distributed 0to45 14 17 — 42 Internal 5 180 Die 3A001.b.2d HMC-AUH232
:I’\;lg 0L Power amp 0to48 115 21 29 55 Internal 10 150 Die DSI_AS[}-\DJU?Ebgd HMC1022A
HMC1127 Distributed 21050 14 12 22 — — 5 65 Die 3A001.b.2d HMC1127
HMC1126 Distributed 21050 " 15 28 — — 5 66 Die 3A001.b.2d HMC1126
HMC-AUH312 Distributed 0.5t0 65 10 — — — Internal 8 60 Die 3A001.b.2 f HMC-AUH312
Linear and Power Amplifiers

o Frequency | Gain Output Output IP3 Noise Device Package Ordering Part
Part Number Description (GHz) (dB) (?B?E) (dBm) Figure (dB) | Match (mrm ECCN Code NUtibE
HMC450 0.7 W driver 08to1 26 40 8 External 5 310 QS0P EAR99 HMC450QS16GE
HMC453 16 W PA 041022 22 50 6.5 External 5 725 Qsop EAR99 HMC453QS16GE
HMC452* 1 W PA 041022 21 49 15 External 5 510 S0T-89 EAR99 HMC452ST89
HMC452 1 W PA 041022 23 48 7 External 5 485 QsopP EAR99 HMC452QS16GE
HMC453* 1.6 W PA 045t02.2 21 49 6.5 External 5 725 SOT-89 EAR99 HMC453ST89
HMC457 1 W PA 171022 21 31 46 5 External 5 500 QsopP EAR99 HMC457QS16G
HMC454* 0.5WPA 04t025 13 21 42 6 External 5 150 S0T-89 EAR99 HMC454ST89
HMC455 0.5WPA 171025 13 27 42 — External 5 150 3 x3LFCSP EAR99 HMC455LP3E
HMC414 1WPA 22t028 20 27 39 — External 5 300 MSQOP EAR99 HMC414MS8GE
HMC409 1WPA 331038 31 31 46 538 External 5 615  3x3LFCSP EAR99 HMC409LP4E
HMC327* 0.5WPA 3tod 21 27 40 5 Internal 5 250 MSOP EAR99 HMC327MS8GE
HMC415 0.2 W driver 491059 20 22 32 6 External 3 285 3 x3LFCSP EAR99 HMC415LP3E
HMC408 1WPA 51t059 20 30 43 6 External 5 750 3x3QFN EAR99 HMC408LP3E

3A001.a.11.b,
HMC406* 0.25 W PA 5t06 17 27 38 6 Internal 5 300 MSOP DL3A001a11b,  HMC406MS8GE
EAR99

HMC407 0.32 W PA 5to7 15 25 40 55 Internal 5 230 MSQP EAR99 HMC407MS8GE
HMC1121 4 W PA 55t085 27 36 44 — Internal 7 2200 6x6LFCSP  3A001.b.2.d HMC1121LP6GE
HMC7357 2 W PA 55t085 29 35 42 — Internal 8 1200 4 x4 QFN EAR99 HMC7357LP5GE
HMC591 2 W PA 6095 18 33 4 — Internal 7 1340 5x50QFN EAR99 HMC591LP5E
HMC591 2 W PA 61010 23 33 43 — Internal 7 1340 Die EAR99 HMC591
HMC530 1WPA 61010 25 32 41 — Internal 7 820 Die EAR99 HMC590
HMC590 1 W PA 61010 21 31 40 — Internal 7 820 5x50FN EAR99 HMC530LP5E
HMC608 0.5Wdriver 9510 11.5 29 27 33 6 Internal 5 310 4 x4 QFN EAR99 HMCB08LC4
HMC487 2 W PA 91012 20 32 36 8 Internal 7 1300 5x50FN EAR99 HMC487LP5E
HMC441 0.06 W driver  6.51t013.5 14 18 29 45 Internal 5 95 3x30FN EAR99 HMC441LP3
HMC952A 2 W PA 9to 14 33 36 43 — Internal 6 1400  5x5LFCSP EAR99 HMC952ALP5GE
HMC441 0.08 W driver 710155 16 19 30 45 Internal 5 90 1x1QFN EAR99 HMC441LM1
HMC441 0.08 W driver ~ 7t015.5 15 20 32 48 Internal 5 90 5x 5 LFCSP EAR99 HMC441LH5
HMC1082* 0.25 W driver 551018 22 24 35 — Internal 5 220 4x4QFN EAR99 HMC1082LP4E
HMC441 0.08 W driver 61018 16 20 32 45 Internal 5 95 Die EAR99 HMC441
HMC441* 0.1 W driver 61018 17 20 32 45 Internal 5 95 3x30FN EAR99 HMC441LC3B
HMC451 0.1 W driver 51020 22 20 30 — Internal ® 127 Die EAR99 HMC451
HMC451* 0.08 W driver 51020 19 19 30 7 Internal 5 14 3x30FN EAR99 HMC451LC3
HMC6981 2WPA 1510 20 26 34 44 — External 6 1100 6x 6 QFN EAR99 HMC6981LS6
HMC498 0.25 W driver 17 to 24 24 25 34 — Internal 5 250 Die EAR99 HMC498
HMCA498* 0.3 W driver 171024 22 25 36 4 Internal 5 250 4x4QFN EAR99 HMC498LC4
HMC442 0.1 Wdriver  17.5t024 14 22 28 6.5 Internal 5 85 1.35LCC EAR99 HMC442LM1

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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https://www.analog.com/en/products/hmc591-die.html
http://www.analog.com/HMC590
http://www.analog.com/HMC590
https://www.analog.com/en/products/hmc590lp5.html
https://www.analog.com/en/products/hmc590lp5.html
http://www.analog.com/HMC608
http://www.analog.com/HMC608LC4
http://www.analog.com/HMC487
http://www.analog.com/HMC487LP5E
https://www.analog.com/en/products/hmc441lp3.html
http://www.analog.com/HMC441LP3
http://www.analog.com/HMC952A
http://www.analog.com/HMC952ALP5GE
https://www.analog.com/en/products/hmc441lm1.html
http://www.analog.com/HMC441LM1
https://www.analog.com/en/products/hmc441lh5.html
http://www.analog.com/HMC441LH5
http://www.analog.com/HMC1082
http://www.analog.com/HMC1082LP4E
http://www.analog.com/HMC441
http://www.analog.com/HMC441
https://www.analog.com/en/products/hmc441lc3b.html
http://www.analog.com/HMC441LC3B
https://www.analog.com/en/products/hmc451-die.html
https://www.analog.com/en/products/hmc451-die.html
http://www.analog.com/HMC451
http://www.analog.com/HMC451LC3
http://www.analog.com/HMC6981
http://www.analog.com/HMC6981LS6
https://www.analog.com/en/products/hmc498-die.html
https://www.analog.com/en/products/hmc498-die.html
http://www.analog.com/HMC498
http://www.analog.com/HMC498LC4
https://www.analog.com/en/products/hmc442lm1.html
http://www.analog.com/HMC442LM1
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Linear and Power Amplifiers (Continued)

Part Number

HMC-APH518
HMC442
HMC442
HMC-APH462
HMC863A
HMC383
HMC383*

HMC-APH196

HMC943A
New

HMC-APH460
HMC7441
HMC499
HMC499*

HMC1132
New

HMC-APH596*
HMC906A
HMC1131
HMC7229
HMC7229
HMC-AUH256
HMC-ABH264
ADPA7002

ADPA7006
New

HMC-ABH209
HMC-ABH241

HMC1144
ADMV7710
HMC-AUH318

HMC-AUH320
ADMV7810

HMC-AUH317
ADPA7001

Description

1WPA
0.14 W driver
0.16 W driver

1WPA

0.5WPA
0.04 W driver
0.04 W driver

0.016 W
driver

2WPA

0.5WPA

2 W PA
0.25 W driver
0.2 W driver

1WPA

0.25 W driver
2 W PA
0.2 W driver
1 W PA
1 W PA
0.1 W driver
0.06 W driver
0.5W PA

0.5W WB PA

0.04 W driver
0.05 W driver

0126 W
driver

TWPA

0.056 W
driver

0.03 W driver
1 W PA

0.056 W
driver

0.056 W PA

Frequency

(GH2)

211024
17510 25.5
17510 25.5

15 to 27
2410 29.5

12t0 30

1210 30

17 t0 30

2410 34

27 t031.5
27510315
211032
211032

27 t0 32

16 to 33
27310335
2410 35
331040
371040
175t0 41
3410 42
20 to 44

20to 44

5510 65
50 to 66

401070
711076
711076

7110 86
811086

811086
50 to 95

17
26.5
22
245
24
21
19
15

235

13
24

19
24
24

15
20

22
145

27

33

28
34
24
23

29

24
33
24
315
32
20
18
28

29

Output IP3

(dBm)

385
25
25

31

375

37
38
33
34

37

33
43
35
395
40
27
29
40

38

25
25

28
34

33

25

Noise
Figure (dB)

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

ol o1 o1 o o o1 o1 o1 o1 o1 g o O

o1

o o1

B

8i5

1440
350
100
100

400

1300

900
1000
200
200

650

400
1200
225
1200
1200
295
120
600

800

80
220

320
800
130

130
800

160
350

Package
(mm)

Die
Die
3x30FN
Die
4 x4 QFN
Die
4 x4 QFN
Die
5x 5 LFCSP
Die
Die
Die
4 x4 QFN
5 x 5 LFCSP
Die
Die
4 x 4 LFCSP
Die
6 x 6 LFCSP
Die
Die
Die
Die
Die
Die
Die
Die
Die
Die
Die
Die
Die

ECCN Code

3A001.b.2.c
EARS9
EAR99
EAR99
EARS9
EAR99
EARS9

EARS9

3A001.b.2.d

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

3A001.b.2.d

5A991.h
3A001.b.2.d
3A001.b.2d
3A001.b.2.d
3A001.b.2d
3A001.b.2d
3A001.b.2d
3A001.b.2d

3A001.b.4.e.1,
DL3A001b4e1

3A001.b.2.f
3A001.b.2.f

3A001.b.2.f

Ordering Part

Number

HMC-APH518
HMC442
HMC442LC3B
HMC-APH462
HMCB63ALCA
HMC383
HMC383LC4

HMC-APH196

HMC943APMSE

HMC-APH460
HMC7441
HMC499

HMC499LC4

HMC1132PM5E

HMC-APH596
HMC906A
HMC1131LC4
HMC7229
HMC7229LS6
HMC-AUH256
HMC-ABH264
ADPA7002CHIP

ADPA7006CHIP

HMC-ABH209
HMC-ABH241

HMC1144

5A991.b, EAR99  ADMV7710CHIPS

3A001.b.2.g HMC-AUH318
3A001.b.2.f HMC-AUH320
5A991.b, EAR99  ADMV7810CHIPS
3A001.b.2.g HMC-AUH317
3A001.b.2.g ADPA7001CHIPS

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. ¥ = X-Microwave
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http://www.analog.com/HMC-APH518
http://www.analog.com/HMC-APH518
https://www.analog.com/en/products/hmc442-die.html
https://www.analog.com/en/products/hmc442-die.html
http://www.analog.com/HMC442
http://www.analog.com/HMC442LC3B
http://www.analog.com/HMC-APH462
http://www.analog.com/HMC-APH462
https://www.analog.com/en/products/hmc863alc4.html
http://www.analog.com/HMC863ALC4
https://www.analog.com/en/products/hmc383-die.html
https://www.analog.com/en/products/hmc383-die.html
http://www.analog.com/HMC383
http://www.analog.com/HMC383LC4
http://www.analog.com/HMC-APH196
http://www.analog.com/HMC-APH196
https://www.analog.com/en/products/hmc943apm5e.html
http://www.analog.com/HMC943APM5E
http://www.analog.com/HMC-APH460
http://www.analog.com/HMC-APH460
http://www.analog.com/HMC7441
http://www.analog.com/HMC7441
https://www.analog.com/en/products/hmc499-die.html
https://www.analog.com/en/products/hmc499-die.html
http://www.analog.com/HMC499
http://www.analog.com/HMC499LC4
https://www.analog.com/en/products/hmc1132pm5e.html
http://www.analog.com/HMC1132PM5E
http://www.analog.com/HMC-APH596
http://www.analog.com/HMC-APH596
http://www.analog.com/HMC906A
http://www.analog.com/HMC906A
http://www.analog.com/HMC1131
http://www.analog.com/HMC1131LC4
https://www.analog.com/en/products/hmc7229-die.html
https://www.analog.com/en/products/hmc7229-die.html
https://www.analog.com/en/products/hmc7229ls6.html
http://www.analog.com/HMC7229LS6
http://www.analog.com/HMC-AUH256
http://www.analog.com/HMC-AUH256
http://www.analog.com/HMC-ABH264
http://www.analog.com/HMC-ABH264
http://www.analog.com/ADPA7002
http://www.analog.com/ADPA7002CHIP
https://www.analog.com/en/products/adpa7006.html
https://www.analog.com/en/products/adpa7006.html
http://www.analog.com/HMC-ABH209
http://www.analog.com/HMC-ABH209
http://www.analog.com/HMC-ABH241
http://www.analog.com/HMC-ABH241
http://www.analog.com/HMC1144
http://www.analog.com/HMC1144
http://www.analog.com/ADMV7710
http://www.analog.com/ADMV7710CHIPS
http://www.analog.com/HMC-AUH318
http://www.analog.com/HMC-AUH318
http://www.analog.com/HMC-AUH320
http://www.analog.com/HMC-AUH320
http://www.analog.com/ADMV7810
http://www.analog.com/ADMV7810CHIPS
http://www.analog.com/HMC-AUH317
http://www.analog.com/HMC-AUH317
https://www.analog.com/en/products/adpa7001-die.html
http://www.analog.com/ADPA7001CHIPS

ADPA7006: GaAs pHEMT 20 GHz to 44 GHz, 0.5 W Power Amplifier (Die)

Key Features

» High P1dB: 29 dBm
» Py 29.5dBm
» (Gain: 23.5dB 0o oo O o O
» Qutput IP3: 38 dBm VGGB| VDD1B L‘__‘Vnnzs Vpp3B VDDJ%I VREF
» Supply: 5V at 800 mA =
» 50 Q matched input and output
. - \\ _ED
Applications D RFIN I : | RFOUT
» Millimeter wave 5G network radios D:'- L(//
» Microwave links =
» Transmit PA modules
» Military radios VGGA| VDD1A IJ__lvDDZA VDD3A VDDM% VDET
| oo O o

GaN Power Amplifiers

Noise "
Frequency Gam Output IP3 . Device ks Package Ordering Part
Part Number Description (GH2) (dBm) Fzglér)e Match Al (mm) ECCN Code Number

HMC1099 40\ GaNPA 0011011 30 475 5 Intemal 41 2y EARSY  HMC1099PMSE

New LFCSP

*
HMCSS00% 10w GaNPA 0011028 15 40 47 45  Itemal 40 28 100 @ 2X2 EARSY  HMCB500PMSE
New LFCSP
HMCTTIA 40w GaNPA 271038 24 415 14 5 Intemal 415 28 150 2% 3A001b2a4  HMCI114PMSE
New LFCSP
HMCB205  35W.GaNPA 03106 20 45 7 —  ntemal 46 50 1300 (ffr%%) 3A001b2a4  HMCB2058FI0
HMCB205 .
o BW.GaNPA 04106 20 45 7 —  ntemal 4 50 1300  Die  3A001b2a4  HMCS205BCHIPS
HMCI085 ~ 25W.GaNPA  2to6 22 41 18 14 Inemal 445 28 1100  Die  3A001b2a4  HMCI086
HMCI085 ~ 25W.GaNPA  2to6 22 41 16 14 Intemal 445 28 1100  Flange  3A001b2a4  HMCIOBGFIO0
30001 b.2b.2,
HN'Z'EEM AW, GaNPA 910105 23 35 — —  Intemal 46 28 1000 LBFSSBP DL3A00Tb2b2,  HMCB415LPGGE
EAR99

HMCI087  8W,GaNPA 21020 11 38 1 55  Intemal 39 28 850 Dic  3A001b2c | HMCI087
HMC1087 8 W, GaN PA 21020 " 38 44 55 Internal 39 28 850 Flange 3A001.b.2.c HMC1087F10

Active Bias Controllers

Vurmy Vsumy IoRamy Igare Drive ; Low Vgppry Package Ordering Part
(V) Drain (V) (mA) (mA) a Alarm (mm) Number

Part Number Description

HMC320 /*C%tr']‘{foﬁfrs 510165 3t015 0t0500  —4to+4 251042 Yes Yes 5x 5 LFCSP EAR9Y  HMC920LPSE

HMC80 stivelbiasE Bt 6158 N6 10 15i5 ) (o2 [ ERr RN bl Yes No Die EARSS  HMCI80
controller 1600 +2.04

HMC980* AELENES e | e | R g | BRI Yes No Ax4LFCSP  EARSS  HMCIBOLPAE
controller 1600 +2.04

HMCI81 Ac%trl]foﬁfrs 41012 41012 20t0200 -08t0+08 251042 No No Die EARS9 HMC981
Active bias

HMCg81* e 4t012 41012 2010200 0810408 251042 No No 3x3LFCSP  EARSS  HMCI8ILP3E

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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https://www.analog.com/en/products/hmc1099pm5e.html
http://www.analog.com/HMC1099PM5E
https://www.analog.com/en/products/hmc8500pm5e.html
http://www.analog.com/HMC8500PM5E
https://www.analog.com/en/products/hmc1114pm5e.html
http://www.analog.com/HMC1114PM5E
http://www.analog.com/HMC8205
http://www.analog.com/HMC8205BF10
http://www.analog.com/HMC8205
http://www.analog.com/HMC8205BCHIPS
http://www.analog.com/HMC1086
http://www.analog.com/HMC1086
https://www.analog.com/en/products/hmc1086f10.html
http://www.analog.com/HMC1086F10
http://www.analog.com/HMC8415
http://www.analog.com/HMC8415LP6GE
https://www.analog.com/en/products/hmc1087-die.html
https://www.analog.com/en/products/hmc1087-die.html
http://www.analog.com/HMC1087
http://www.analog.com/HMC1087F10
http://www.analog.com/HMC920
http://www.analog.com/HMC920LP5E
http://www.analog.com/HMC980
http://www.analog.com/HMC980
https://www.analog.com/en/products/hmc980lp4e.html
http://www.analog.com/HMC980LP4E
http://www.analog.com/HMC981
http://www.analog.com/HMC981
https://www.analog.com/en/products/hmc981lp3e.html
http://www.analog.com/HMC981LP3E
https://www.analog.com/en/products/adpa7006.html

HMC8205BF10: 0.3 GHz to 6 GHz, 35 W GaN Power Amplifier

Key Features

» Wide instantaneous bandwidth: 300 MHz to 6 GHz (2 dB flatness)
» High saturated power (Pgy) of >45.5 dBm (35 W) typical
» Supports pulsed and CW output power O O
> Typical PAE of 38%
> Output IP3 (0IP3) of 47 dBm v % 10
> Return loss: Voo3d 2 N dég
= 12dB(03103 GH2) \ [\ .
= 10dB (3 to 6 GHz) R I/ S
» 10-lead flange mount packaging NIC ig
5 ~—
Applications NiC e
> Military jammers Package
> Test and measurement O P O

Wireless infrastructure NIC = Not Internally Connected

>
» Commercial and military radars
» General-purpose transmitter amplifiers

35 50 2000
— s21
— s11
/\ /\__//_\\_ S22 45 T 1925
25 —
\ < 4 7 1850
< /
w 35 1775
_ 15 o
if:, E 30 1700
> 3 <
g 5 £ 25 / 74 1625
S
g \ g 2 ~ — | 1550
o< 5 @ /
J/\ S 15 1475
2
, > ?J \ © 10 — Poyr | 1400
- ~ = Gain
( \.// 5 — PAE | 1325
— Ipp
-25 0 - 1250
0 1 2 3 4 5 6 7 10 12 14 16 18 20 22 24 26 28
Frequency (GHz) Input Power (dBm)
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http://www.analog.com/HMC8205

Variable Gain Amplifiers
Analog Controlled VGAs

Part Bandwidth Gain Range | Output IP3 N0|se Package

AD8367 Single-ended, with AGC LFto 05 -25t0+425 36.5 6.2 3t05 TSSOP EAR99 AD8367ARUZ

ADB368 Single-ended, with AGC LFto 0.8 —12 to +22 34 el 5 60 4 x 4 | FCSP EAR99 ADB368ACPZ-REEL7
LTC6412CUF#TRPBF

LTC6412 Analog VGA LFto 0.8 -14.9t0 +17.1 38 10 33 110 4x4QFN EAR99 [TC64121UF#TRPBE

Cascadable, with

ADL5336 LFto1 —25.4t0 +34.7 28 7.1 5 80 5 x5 LFCSP 5A991.g ADL5336ACPZ-R7
programmable rms detector
ADL5331 Differential Tx VGA [Fto 1.2 — 47 9 ® 240 4 x 4 |FCSP EAR99 ADL5331ACPZ-R7
ADL5330 Differential Tx VGA LFto3 —32 to +21 315 9 5 215 4 x 4 LFCSP EAR99 ADL5330ACPZ-R2
ADLs2g  Variable gzir:‘]pLNA/ LI 06103  —12104315 37 18 335 141,270 5x5LFCSP  5A99Th  ADL5246ACPZN-R7
HMC996 Analog VGA 5t0 12 -351t0 +185 34 2 5 120 4 x 4 | FCSP EAR99 HMC996LP4E
HMC694 Analog VGA 6to17 0to+23 30 5 B 170 Die EAR99 HMC694
HMC694 Analog VGA 6to17 0to+23 30 6 5 170 4 x 4 LFCSP EAR99 HMC694LP4E
HMC997 Analog VGA 17 to 27 5510205 30 35 5 170 4 x 4 | FCSP EAR99 HMC997LC4
HMC6187 Analog VGA 2710315 6to19 31 45 5 230 4 x 4 LFCSP 3A001.b.2.d HMC6187LPAE
HMC8120 Analog VGA/driver amp 711076 15 30 = 4 250 Die 5A991.b HMC8120
HMC8121 Analog VGA/driver amp 81t0 86 17 275 — 4 265 Die 5A991.b HMC8121

Digitally Controlled VGAs

Part T Bandwidth | Gain Range Output IP3 . s 5 Package ECCN Ordering Part
Number P (GH2) (dB) (dBm) (mm) Code Number
HMC960 Programmable, dual LFto 0.13 0to+40 0.5 30 6 5 70 4 x 4 LFCSP EAR99 HMC960LP4E
ADga7y  Duakchannel dif VGAwIth 09 gyg 43 1 % 79 5  2x106 5x5LFCSP  EARS9  ADB372ACPZR7

serial/parallel control

(75524 Diff VGA with parallel control  LFto0.54 451027 15 | 86 5 75 ZT%'SE’;S EAR9Y  LTS524EFE#TRPBF

AD8366 Diff VGA [Ft006 45t02025 025 45 114 5  2x90 5x5LFCSP  EARSY | ADB36BACPZR7

AD8369 Diff VGA [F10083  —5t0+40 3 195 7 3t05 37 TSSOP EAR9  AD839ARUZ

AD8375 Dual diff VGA [Fto07  —4t0+20 1 50 83 5 125  4x4LFCSP FEAR9Y | ADB375ACPZR7

AD8376 LI bEei A el [Ft008  —4t0+20 1 50 87 5  2x125 G5x5LFCSP  FEAR9Y  ADS3/6ACPZR7
serial control

ADL5201 Dual diff VBA parallel/ ey 09 1151420 05 50 75 5 110  4x4LFCSP FARSY  ADL5201ACPZ-R7
serial control

IT5514  Diff VGA with parallel control  LF100.85 1051033 15 ] 74 5 148 2%'88;3 EARSQ  LT5514EFEATRPBF

ADL5202 Diff VGA [F10075 11510420 05 50 75 5  2x110 6xBLFCSP  EARIY | ADL5202ACPZR7

AD8370 5-hit diff VGA 003t004 -8to+34  Variable 35 72 3t5 79 TSSOP EARSY  ADS370AREZ

(75554 Diff VGA with parallel control ~ LFto1  1725t0176 0125 47 10 5 110 5x50FN  EAR93  LT5554/UH#TRPBF

HMCB80 Dual VGA [F1006  —4to+19 1 40 5 5 250  4x4LFCSP  EARSS  HMCBSOLPAE

HMC628 5-bit VGA 0051008 -8to+15 1 35 5 5 65  Ax4LFCSP  EAR93  HMICG28LPAE

ADlspap  CainblockVBAparallel/ g0 s 311048 05 38 49 5 9 5x5LFCSP  5A991b | ADLS240ACPZ-R7
serial control

ADlspa3 ~ Bain blockVGAfdriveramp oy 0 19404313 05 40 3.1 5 1755  5x5LFCSP  5A991.b  ADL5243ACPZ-R7

parallel/serial control
HMc7aza DIt VG/? ;rirrigl'/ el 05t04 -195t0412 05 39 4 5 150 5x5LFCSP  EARAY  HMC742ALPSE
ADlsggs ~ Differentiahin, single-ended o000 00 gi412 g 3 54 5 125  4x4LFCSP 5A99Tg  ADLE335ACPZN
out, serial control
Hmcszsg | GainblockNGA/driveramp 0 gapi0 8 g5 3 6 5 875  5xG5LFCSP  EAR9Y  HMCB25BLPSE

parallel/serial control

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com/AD8367
http://www.analog.com/AD8367ARUZ
http://www.analog.com/AD8368
http://www.analog.com/AD8368ACPZ-REEL7
http://www.analog.com/LTC6412
http://www.analog.com/LTC6412CUF
http://www.analog.com/LTC6412IUF
http://www.analog.com/ADL5336
http://www.analog.com/ADL5336ACPZ-R7
http://www.analog.com/ADL5331
http://www.analog.com/ADL5331ACPZ-R7
http://www.analog.com/ADL5330
http://www.analog.com/ADL5330ACPZ-R2
http://www.analog.com/ADL5246
http://www.analog.com/ADL5246ACPZN-R7
http://www.analog.com/HMC996
http://www.analog.com/HMC996LP4E
https://www.analog.com/en/products/hmc694-die.html
https://www.analog.com/en/products/hmc694-die.html
http://www.analog.com/HMC694
http://www.analog.com/HMC694LP4E
http://www.analog.com/HMC997
http://www.analog.com/HMC997LC4
http://www.analog.com/HMC6187
http://www.analog.com/HMC6187LP4E
http://www.analog.com/HMC8120
http://www.analog.com/HMC8120
http://www.analog.com/HMC8121
http://www.analog.com/HMC8121
http://www.analog.com/HMC960
http://www.analog.com/HMC960LP4E
http://www.analog.com/AD8372
http://www.analog.com/AD8372ACPZ-R7
http://www.analog.com/LT5524
http://www.analog.com/LT5524EFE
http://www.analog.com/AD8366
http://www.analog.com/AD8366ACPZ-R7
http://www.analog.com/AD8369
http://www.analog.com/AD8369ARUZ
http://www.analog.com/AD8375
http://www.analog.com/AD8375ACPZ-R7
http://www.analog.com/AD8376
http://www.analog.com/AD8376ACPZ-R7
http://www.analog.com/ADL5201
http://www.analog.com/ADL5201ACPZ-R7
http://www.analog.com/LT5514
http://www.analog.com/LT5514EFE
http://www.analog.com/ADL5202
http://www.analog.com/ADL5202ACPZ-R7
http://www.analog.com/AD8370
http://www.analog.com/AD8370AREZ
http://www.analog.com/LT5554
http://www.analog.com/LT5554IUH
http://www.analog.com/HMC680
http://www.analog.com/HMC680LP4E
http://www.analog.com/HMC628
http://www.analog.com/HMC628LP4E
http://www.analog.com/ADL5240
http://www.analog.com/ADL5240ACPZ-R7
http://www.analog.com/ADL5243
http://www.analog.com/ADL5243ACPZ-R7
http://www.analog.com/HMC742A
http://www.analog.com/HMC742ALP5E
http://www.analog.com/ADL5335
http://www.analog.com/ADL5335ACPZN
http://www.analog.com/HMC625B
http://www.analog.com/HMC625BLP5E

Baseband Programmable VGA Filters

Part Descrintion Bandwidth Gain Range Output | Noise Figure Package ECCN Ordering Part
Number P (MHz) (dB) IP3 1dBm (dBl (V) (mA) (mm) Code Number

ADRF6516 Dual, with variable LPF LFto 31 510 +45 360 5 x5 LFCSP EAR99 ADRF6516ACPZ-R7
ADRF6510 Dual, with variable LPF LFto 31 510 +45 27 28 5 258 5x 5 LFCSP EAR99  ADRF6510ACPZ-R7
HMC900 Dual, with programmable LPF 351050 0/10 30 12 ® 130 5 x5 LFCSP EAR99 HMC900LP5E
HMC1023 Dual, with programmable LPF 51072 0/10 30 10 5 240 5 x 5 LFCSP EAR99 HMC1023LP5E
AD8366 Dual LF to 600 4510 20.25 38 14 5 180 5x 5 LFCSP EAR99 ADB366ACPZ-R7
ADRF6518 Dual, with variable LPF LF to 1100 —36 to +66 36 16 33 360 5x 5 LFCSP EAR99  ADRF6518ACPZ-R7
ADRFE520  Dual, with selectable LPF for E-band LF to 1250 -6 to +54 27 dBV " 33 420 5x5LFCSP  5A991.b | ADRF6520ACPZ-R7

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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Attenuators
Digital Step Attenuators

Bt Wi ettt Frequency Insertion Atten Step Input IP3 | P0.1dB | Control Input Package ECCN Ordering Part
P (GHz) Loss(dB) Range (dB) | (dB) (dBm) (dBm) (vbe) (mm) Code Number

HMC759 Tbitserial DSA 0011003 01035 025 045  3x3LFCSP EAR99  HIMC/S9LPSE
HMC470A 5-bit DSA 0t03 17 003 1 8 7 045 3x3LFCSP EAR9Y  HMOCA7OALPSE
HMCA24A 6-bit DSA 01103 35 0w315 05 4% 23 0/-5 MSOP  EARS9 | HMICAZ4AGI6
HMC1095 6-bit DSA 0to3 13 00328 05 & 0 045 Ax4LFCSP EAR9D  HMC1095PAE
HMC8073 6-bit serial DSA 0603 11  0w34 05 52 28  TI/CMOS 3x3LFCSP EARSY  HMC8O73LP3DE
HMC273A 5-bit DSA 071037 28  0w329 1 48  — 3305  MSOP  EARSS HIVC2/3AMISIOGE
HMC306A 5-bit DSA 071038 15 0168 05 5 25 3305  MSOP  EAR99  HMC30BAMSIO
HMCA72A 6-bit DSA 01038 17 010329 05 5 30 0/45  AxALFCSP EAR9Y | HMCA72ALPAE
HMC291S 2-bit DSA 07t04 09  O0w127 4 54 26 33105  SOT26  EARSY  HMC291SE

HMC539A 5-bit DSA 0104 1 0845 025 5 28 0/#5  3x3LFCSP EAR9Y | HMCS39ALPSE
HMC5428 6-bit serial DSA 0to4 17 0t3®9 05 50 30 045  4xA4LFCSP EAR99  HIVCGAZBLPAE
HMCAG8A 3t DSA 0106 07 0077 1 % % 045 3x3LFCSP EAR9  HIVICAGBALP3E
HMCB29A Kbt serial/parallel DSA 0106 25 O0w4 3 s — 045  AxALFCSP EAR9Y | HMCG29ALPAE
HMC1122 6-bit DSA 0116 12 0033 05 5 30 33105  4x4LFCSP EAR9Y  HVCI122LPAME
HMC732A 6-bit serial DSA 0106 18 00175 025 5B 3 045 Ax4LFCSP EAR99  HIVC/92ALPAE
HMCB24A 6-bit serial/parallel DSA 0106 22 003 05 % W@ 0/45  AxALFCSP EARGY  HMCB24ALPAE
HMC111 Thitserial/parallel DSA 01106 15 010335 025 5 30  TI/CMOS  4x4LFCSP EAR9S | HIICIT19LPAME
HMC3055 5bit glichfree DSA  04to7 14 017 05 52 28  TI/OMOS 4xALFCSP EAR9S  HIVC0SSLPAE
HMCS40 AbitparalelDSA  01t08 08  Oto157 1 5 31 TI/OMOS 3x3LFCSP EARSS | HMCSA0SLPSE
HMCA25 6-bit DSA 22108 36 00315 05 45 24 0/45  3x3LFCSP EAR9Y  HIVCAZGALPSE
HMCB02A 1-bit DSA 01010 15 002 20 5 30 0/45  3x3LFCSP EARGY | HMCBOZALP3E
HMCA24A 6-bit DSA 01013 33 04 05 42« 0/-5 Die  EARSS  HMCAZ4A

HMCA24A 6-bit DSA 01013 33 Ot¥5 05 2 23 0/5  3x3QFN  EAR99  HIVICAZ4ALPSE
HMCA24A 6-bit DSA 011013 33 0043 05 42 23 0/-5  5x5QFN  EAR9Y  HMICAZ4ALHS
HMC1019A* 5-bit DSA 011030 4 0wi1s5 05 45 % 045 Ax4LFCSP EAR99  HMICIOI9ALPAE
HMC1018A% 5-bit DSA 01103 55 0w3%5 1 &  2n 0445 AxALFCSP EAR9Y  HMCIOIBALPAE
HMCS41A 5.bit DSA 011030 4 0w18 05 43 2 0/45 Die  EARS9 | HIMIC9AIA

HMC41A 5-bit DSA 011033 4 owi8 05 43 045 Ax4LFCSP EAR9D  HIVCOTALPAE
HMCS39A 5-bit DSA 01103 55 003 1 43 23 045  AxALFCSP EAR99  HIVICISALPAE
HNICI39A New 5-bit DSA 011040 7 003 1 4 2 0/45 Die  EARS9  HIMIC939A

ADRF5720% New 6-bit DSA 9kHztod0 45  Ot315 05 50 30 CMOSAVITL 4x4LGA EARSS | ADRFS7208CCZN
ADRFS721% New 4-bit DSA gkHzto40 34 030 2 50 30  CMOSAVITL 25x25(6A EARGY  ADAFS/21B0CZN
ADRF5730% New 6-bit DSA 011040 48  0t315 05 50 30 CMOSAVITL 4x41GA EARS9 ~ADRFS/30BCCZN
ADRF5731% New 4-bit DAS 01t040 35 030 2 50 30 CMOSAVITL 25x25(GA EARS9 ADRFS731B0CZN
v 4-bit DSA 011060 24 02 2 4  TBD CMOSAVITL 25x25LGA EAR93 ~ADRFS/408CCZN
pcoming

Voltage Variable Attenuators

Attenuation

I L el B I o B vl Bl B
HMC973A* Analog VVA 05t06 815 3510295 35 0to+b 3x 3 LFCSP EAR99 HMC973ALP3E
HMC346A Analog VVA Oto8 2.1 51029 30 Oto-5 MSOP EAR99 HMC346AMSBGE
HMC346A Analog VWA Oto 14 2.7 5t030 30 0to-5 3 x 3 LFCSP EAR99 HMC346ALP3E
HMC346A Analog VVA 0to18 28 51030 30 0to-5 3 x 3 LFCSP EAR99 HMC346ALC3B
HMC712A Analog VVA 5t026.5 Bi5 10 to 42 32 0to-5 3 x 3 LFCSP EAR99 HMC712ALP3CE
HMC-VWD102 Analog VVA 17 to 27 15 1510195 17 —4to +4 Die 5A991.h HMC-VWD102
HMC812A Analog VWA 51030 22 31033 28 Oto-5 4 x 4 LFCSP EAR99 HMC812ALC4
HMC985A Analog VWA 10 to 40 3 3t033 B 0to-3 4 x 4 |LFCSP EAR99 HMC985ALPAKE
HMC985A Analog VVA 20 to 50 815 31033 30 O0to-3 Die EAR99 HMC985A
HMC-VWD106 Analog VVA 3510 50 15 1510235 17 Oto+4 Die 5A991.h HMC-VWD106
HMC-VWWD104 Analog VWA 70 to 86 2 2t016 — —51t0 45 Die 5A991.h HMC-VWD104

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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http://www.analog.com/HMC540S
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http://www.analog.com/HMC425A
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N
S

Fixed Attenuators

Frequency Nominal Attenuation Attenuation Max Input Power Package Ordering Part

HMC652*
HMC653*
HMC654*
HMC655
HMCG656*
HMCG657
HMCG658
HMCG650
HMC651
HMC652
HMC653
HMC654
HMC655
HMC656
HMC657
HMC658

Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Through line
Through line
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive
Fixed passive

0to25
0to 25
0to25
0to25
0to 25
0to 25
0to 25
0to 50
0to 50
0o 50
0to50
0to 50
0050
0to 50
0to 50
0to 50

0.5
0.5
0.5
0.5
1.5
+2
+2
+0.2
0.2
+0.2
+0.2
0.2
05
+0.1
0.4
+0.5

ADRF5740: 100 MHz to 60 GHz Wideband SOI Digital Attenuator

Key Features

» 22 dB attenuation range, 2 dB steps

» Low insertion loss:

= 1.7 dB up to 26 GHz
= 2.5dB upto 44 GHz
= 2.9dB upto 50 GHz
Accurate attenuation: 0.2 dB +4% of attenuation state
High IP3: 44 dBm
Input handling power: 24 dBm

vV V. v v v Y

+3 V supply, <110 pyA

Applications

» Millimeter wave 5G network radios
Test and instrumentation

Positive logic attenuation control

Tiny 2.5 mm x 2.5 mm LGA package

>
» Military/aerospace electronics
| 2

Satellite radio

2x2QFN EAR99 HMCB52LP2E
26 2x2QFN EAR99 HMC653LP2E
25 2x2QFN EAR99 HMC654LP2E
25 2x2QFN EAR99 HMCB55LP2E
25 2x2QFN EAR99 HMCB56LP2E
25 2x2QFN EAR99 HMC657LP2E
25 2x2QFN EAR99 HMC658LP2E
— Die EAR99 HMC650
— Die EAR99 HMCB51
27 Die EAR99 HMC652
26 Die EAR99 HMC653
25 Die EAR99 HMC6B54
25 Die EAR99 HMC655
25 Die EAR99 HMCB56
25 Die EAR99 HMC657
25 Die EAR99 HMC658
[=]
8 8 & 4
2 2 s b
°
D41 _L ‘ ‘ I 12 VDD
ps2| | ;f;::i — . |11vss
GND 3 10 GND
ATTING| | 4BitDigital [ |9 ATTOUT
Attenuator
g © ~ o Package
g g g 2 Base
] 7] ] ]
GND

= 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

Conversion LO/RF LO/IF LO Drive
Part Number Description (GRI-ilzz) (GLIEI)Z) (Glflz) Gain Isolation | Isolation Nominal Pzzrcnkrz:]g)]e %%%’: Ordering Part Number
(dB) (dB) (dB) (dBm)
05

ADS31 Atve 99 01005 0002 0 %70 30 103 10 -0 PLCC 5A91b  ADB3IAPZ
HMCS84  With L0 amp 3)71 06101 010045 7 R  n 7 % 0 &E;P EARSD  HMICEBALPAE
Dual Rx with 0.7 057t0  0.06to 6x6
HMC683 T I o 75 13 16 0 11N 0 ng EARS | HMCGB3IPGCE
. 04t0 04710 00710 3x3
AD8344 Acive R 010 047 0 45 4 48 23 105 % 0 333 5AISIb  ADBBMACPZREEL7
(TC5540 Fassliz, il | DE oo | DOIBE g gag | ay 2 99 M 0 %5 £rRgg  (TCS5A0IUHATRPBF
Fgan 13 05 QFN
Active 0710 4x4
(5519 weonerting */° 031018 F004 06 171 3 3 136 55 5 o' EARS  ITSGIEURFTRPBF
mixer ’
HMosss  Withloamp 070 080 4i05 95 @ 2 n 75 0 4% FARgy | HMCEBBLPAE
15 15 LFCSP
Dual passive, 0.6 to 0.005 to 5xb
LTC5590 il bl R e 87 % 29 8 97 107 0 o0 EARSD  LTCSSO0IUHTRPBF
T5526 e A N 04 141 50 34 137 1 -5 4x4  EApgg  |T5526EUFATRPBF
power mixer  to 2 QFN
HMCES™*  WithlOamp 5 171024 01005 -8 B @ 9 8 0 =) EARS  HMOCGSILPAE
HVCESS  WithlOamp 5 151022 01005 -8 % 2 N 8 0 %) EARS | HMOCGSSLPAE
Dual Rx with 1.7 to 0.06 to 6x6
HMCs82 D 170 1402 00 6 % 5 2 12 15 0 r0  EAR®  HMOBBLPECE
MENE e 4x4
(5520 weonerting '5.° 091027 DCto04 -1 159 3% 0 15 4 5t EARSY  (TSS20EURTRPBE
mixer '
LTC5541 R L T IV - 8 96 113 0 %5 ©rRgg  (TCS5ATIUH#TRPBF
IF gain 23 05 QFN
Dual passive, 1.3 to 0.005 to 5x5
1TC5591 e | o | i | G 85 262 37 0 99 107 0 ry  EARSD  LTCS501IUHATRPBF
AD8343 Active thé’ 01025 01025 7 17 18 w3 10 TSSP 5A991b  ADB343ARUZ
(75525 el o e e -2 176 40 0 151 4 5 4x4 " PrRog  |Ts525EUF#TRPBF
power mixer 2.5 QFN
o 5x5
IT5578 weomersion ' 0° 04103 LFo0s 07 %5 49 2 105 10 0 Ty EARSY  LTSS7BIUH#TRPBE
mixer :
. 0410 4x4
LT5522 Acive  0° 041027 LFol 01 215 4 60 139 8 5 oo EARSY  (TSZ2EUFATRPBF
(TC5542 sl Wil | B0 |1 550 i | WODDED %8 35 % 99 113 0 9x5  Fapag  |TC55421UHATRPBE
IF gain 2.7 05 QFN
Dual passive, 1.6 to 0.005 to 5x5
(TC5592 e | || 83 273 35 8 98 1 0 0 EARSD  LTCSS02IUHATRPBF
HMCS8  With L0 amp 22t7° 2103 0108 75 32 34 % 75 2 0 ‘5;,\“‘ EARSD  HMCGBILPAE
HMCS88  With L0 amp 22t7° 171024 0107 75 35 25 7 715 % 0 %;,j EARSD | HMCGBBLPAE
(5512 Acve  0to3 03 Oto2 0 20 4 B 1 101 10 ‘5;,\“‘ EARSQ  (T5512EUF#TRPBF
Active
LT5511 upconverting ?60; 0'237“) 0'“513 L 7 3% — 15 59 10 TSSOP FEARGQ  LTS511EFEATRPBF
mixer ’ ’
Ultrahigh
LTC5551 dynamic 0'33;0 021035 [13%5 24 BS5 7 2 97 18 0 Y5 EARSS  LTCSSSIIUFATRREF
range passive ’
ITs527 Active 040 0380 s 23 85 45 60 125 9 0 4% EAR9y  (TS527EURATRPBF
37 35 QFN
. 0001 0001 to 3x3
AD8342 Acive Db DO 0w024 37 3 5 7 122 8 0 luo 5A9b  ADB3ZACPZR2

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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http://www.analog.com/LTC5591
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http://www.analog.com/AD8343
http://www.analog.com/AD8343ARUZ
http://www.analog.com/LT5525
http://www.analog.com/LT5525EUF
http://www.analog.com/LT5578
http://www.analog.com/LT5578IUH
http://www.analog.com/LT5522
http://www.analog.com/LT5522EUF
http://www.analog.com/LTC5542
http://www.analog.com/LTC5542IUH
http://www.analog.com/LTC5592
http://www.analog.com/LTC5592IUH
http://www.analog.com/HMC689
http://www.analog.com/HMC689LP4E
http://www.analog.com/HMC688
http://www.analog.com/HMC688LP4E
http://www.analog.com/LT5512
http://www.analog.com/LT5512EUF
http://www.analog.com/LT5511
http://www.analog.com/LT5511EFE
http://www.analog.com/LTC5551
http://www.analog.com/LTC5551IUF
http://www.analog.com/LT5527
http://www.analog.com/LT5527EUF
http://www.analog.com/AD8342
http://www.analog.com/AD8342ACPZ-R2

Single, Double, and Triple Balanced Mixers (Continued)

Conversion LO/RF LO/IF LO Drive

Part Number | Description (GR:Z) ((IJ_I-Olz) (Glliz) Gain Isolation | Isolation Nominal PTranr?]?e Ordering Part Number
(dB) (dB) (dB) (dBm)
Active,
LT5557 medium 0;‘;" 0'382“’ DCto06 29 247 46 50 117 88 0 ‘B;,\“‘ EAR9Y  LTS557EUF#TRPBF
power ’ '
Active
(5579 upconversion 0'??8“’ 0'153“’ Flol 13 2715 3 % 12 137 0 % AR (TS579UHATRRBF
mixer : ’
. 3110 4x4
HMCE66 Withl0amp ;" 281036 01008 -9 31 27 29 9 23 0 Lo EARSS HIVICBBBLPAE
LT5560 sl peal moa | i 24 9 52 ] 93 28 2 8x3  rRog  (THSGOEDDATRPBF
power DFN
. 0001 0001 0001 23
ADL5350 Passive 14 o4 04 67 2% 13 29 64 19 4 lFogp  A91b | ADLSSS0ACPZR2
LTC5569 Dual activel ||| (MBI e 6t g %8 54 o 17 102 0 4x4  Eapgg  |TC55G9IUFATRPBF
tod 45 QFN
LTC5567 Active 03 031045 00910 4q 959 g 2 18 101 0 4x4  £apgg  |TC5567IUFATRPBF
to4 25 QFN
(TC5543 e o - L VR N 37 102 109 0 9x5  rRag  (TC55431UHATRPBE
IF gain tod 0.6 QFN
HMC2138 Passive | 45;0 151045 0to15  —10 2 2 30 10 11 13 MSOP EARS9  HMC213BMSSGE
Dual passive, 2.3 to 0.005 to 5x5
LTC5593 with Foan 45 211038 " gg 85 277 35 4 95 104 0 "ty EARS  LTCS593IUH#TRPBF
. 0001 0001to  0.001 4x4
LTC5510 Active e e 06 11 25 65 3% 116 115 0 oy EAR99  LTCSBI0URATRPEF
_ 0001 0001 0001to 4x4
ADL5801 Active T 05 18 29 31 27 975 13 0 lfogp  5A991b  ADLSBOTACPZ-R7
ADL5802 Dualactve 0! 01w6 0to3 15 28 30 37 11 12 0 4x4  crg91b | ADLSBOZACPZ-RT
t06 LFCSP
|TC8577 Active t%% 03106 0'01013 97 a2 @ % 18 152 0 ‘5;,\“‘ EARS9  (TC5577IUF#TRPBF
Dual active, 0.3 0.001 to -16to 6.1to 5x5
LTC5566 Ve g 01506 s 21 58 47 | s 0 SN FARSS LTCBB66IUHATRPGF
LTC5544 sl S| 6 s | 74 259 30 8 113 114 0 x5 Eapgg  ITCH5A4IUFATRPBF
IF gain to1 QFN
LTC5562 itvcloniy S NG ool e 1 18 34 38 146 5 -1 2x2  tapag  |TC55621UCHTRPBE
power to7 QFN
TC5555 Activewith 15 00010 —62to 4x5
N von oy 0508 oo oy 26 50 5 151 108 0 oy EARSS  LTCSSS5IUFDATRPBF
Dual active, 15 0001t0 —B.1to 5x5
TC5556 ven g 0508 oo iy 23 4 — 152 109 0 iy FARSS LTCBS5BIUH#TRPGF
HMCS57A Passive 22 25107 O0t03 -7 n W w710 15 4%% Eapog  HMCS57ALCA
to7 LFCSP
HMC2198 Passive é57 2517 0to3 -9 18 40 35 9 1 13 MSOP EARS9  HMC219BMSSGE
Active Axd
LTC5576 upconversion  3t08 1to8 003106 06 256 40 35 141 104 0 oy EARSS  LTCSSTBIUFATRPBE
mixer
HMC2188 Passive 3)% 35t08 0tol6 -7 17 38 2 7 10 13 MSOP EAR99 | HMC218BMSSGE
HMC129A Passive 4108 4t08  0to3 7 17 40 40 7 10 15 L‘FES‘L EAR9S |~ HMC129ALCA
HMC787A%  Passive 31 Y o300 ows -9 u 3 % 9 17 13 L?’FES3P EARSY  HMCT87ALC3B
HMC2208 Passive 51t2° 5t012 0to4 -10 18 57 38 10 95 10 MSOP EAR9S  HMCZ20BMSSGE
(TC5548 With 2x L0 2120 1012 DCto6  -102 187 29 32 96 152 0 30;Nz EAR99  LTC5548IUDB#TRPBF
(TC5549 With 2x L0 21 f 1012 05t06 -108 228 30 23 104 143 0 30?1\12 EAR99  LTC55491UDB#TRPBF
. 5510 D3
HMC558A% Passive S, 551014 0to8 -9 2 33 3 75 115 15 tegp ARG | HIMCSSBALC3B
HMC553A Passive 61 f 6to14 0to5 -9 2 37 33 75 115 13 L3FES3P EAR9  HMC553ALC3B

%: = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC666LP4E
http://www.analog.com/LT5560
http://www.analog.com/LT5560EDD
http://www.analog.com/ADL5350
http://www.analog.com/ADL5350ACPZ-R2
http://www.analog.com/LTC5569
http://www.analog.com/LTC5569IUF
http://www.analog.com/LTC5567
http://www.analog.com/LTC5567IUF
http://www.analog.com/LTC5543
http://www.analog.com/LTC5543IUH
http://www.analog.com/HMC213B
http://www.analog.com/HMC213BMS8GE
http://www.analog.com/LTC5593
http://www.analog.com/LTC5593IUH
http://www.analog.com/LTC5510
http://www.analog.com/LTC5510IUF
http://www.analog.com/ADL5801
http://www.analog.com/ADL5801ACPZ-R7
http://www.analog.com/ADL5802
http://www.analog.com/ADL5802ACPZ-R7
http://www.analog.com/LTC5577
http://www.analog.com/LTC5577IUF
http://www.analog.com/LTC5566
http://www.analog.com/LTC5566IUH
http://www.analog.com/LTC5544
http://www.analog.com/LTC5544IUF
http://www.analog.com/LTC5562
http://www.analog.com/LTC5562IUC
http://www.analog.com/LTC5555
http://www.analog.com/LTC5555IUFD
http://www.analog.com/LTC5556
http://www.analog.com/LTC5556IUH
http://www.analog.com/HMC557A
http://www.analog.com/HMC557ALC4
http://www.analog.com/HMC219B
http://www.analog.com/HMC219BMS8GE
http://www.analog.com/LTC5576
http://www.analog.com/LTC5576IUF
http://www.analog.com/HMC218B
http://www.analog.com/HMC218BMS8GE
https://www.analog.com/en/products/hmc129alc4.html
http://www.analog.com/HMC129ALC4
http://www.analog.com/HMC787A
http://www.analog.com/HMC787ALC3B
http://www.analog.com/HMC220B
http://www.analog.com/HMC220BMS8GE
http://www.analog.com/LTC5548
http://www.analog.com/LTC5548IUDB
http://www.analog.com/LTC5549
http://www.analog.com/LTC5549IUDB
http://www.analog.com/HMC558A
http://www.analog.com/HMC558ALC3B
https://www.analog.com/en/products/hmc553alc3b.html
http://www.analog.com/HMC553ALC3B

Single, Double, and Triple Balanced Mixers (Continued)

Conversion LO/RF LO/IF LO Drive

it 1 I Gain Isolation | Isolation Nominal

Package | ECCN

Part Number | Description

Ordering Part Number

(Ghe) | (GHd | (GH2) (dB) (dB) (dB) iggm) | mm) | Code
HMCA128 Passive 91})0 9015 025 -84 18 44 TR VIR 13 MSOP EARSS  HMCA12BMSSGE
. 225 2251 3x3

HVCIOBA*  Passive 2% PR gng 0w 3 10 1 13 B3 Eam HMCIossALCas

With integ 3to 3x2
(TC5553 nhines 30 iww 05wy M6 25 @ 20 121 148 0 S EARS9 LTCSSS3IUDBTRPBF

With integ 3to 3x2
(TC552 hnes 3P w1 DCwe 108 185 2 19 17 148 0 Sr EARS9  (TCSS52IUDBTRPBF
HMCS54A%  Passive 1%0 0020 06 -85 20 37 M 95 27 13 L?’FES3P EARSS | HMCS54ALC3B
HMC773A%  Passive GZTBO 61026 08 -9 9 3 37 9 10 13 LSFSSBP EARSS  HMC773ALC3B
HMCTZSA - passive 61 G256 ot -0 21 39 3 10 12 13 De  EARS  HMC773A
New 26
HMC260A*  Passive 1%0 101026 0w8 -9 23 40 B w0 13 13 L"f:gsi, EARSY  HMCZ60ALC3B
HMC260A Passive 1%0 0102 08 -85 22 40 7 15 12 13 Die  EAR99 HMC260A

. 1410 3x3

HVCZ92A%  Passive 30 141030 Ow8 -9 19 48 0 105 12 13 353 EAR® HMIC29ALCEB
HMC292A Passive 1‘3‘2“) 141032 08 -9 20 4 N1 13 Die  EAR99 HMC292A
ANCSZOAY passive 241 241032 o0w8  -105 20 365 35 105 12 13 SX3 EARey  HMC329ALC3B
New 2 QFN
HMC1106 Passive 13;" Mt050 024 -1 16 38 2 9 0 15 Die  FAR% HMC1106
HVCTZAA%  Passive DO 7034 Ow8 12 20 X B 12 1 15 L3FE<S3P EARSS  HMC774ALC3B
HMCTZAA*  passive 7D 71040 0t010 11 ) 00 12 12 13 Die  FAR99 HMC774A
New 40
HMCSB0A® pocive. | 21 21038  0w18 11 | 195 38 31 M5 15 13 °X5  EARgg  HMCSE0ALMS3
New 38 LGA
ST Passive 220 221038 0t08 -M 21 3 7 1 135 13 Die  EAR99 HMC329A
New 38
HVCMDBI6Y  Passive 52 2 5406 05 -8 13 30 % 8 4 13 Die  5A99Th  HMC-MDBI69
HMC1081 Passive 5%0 0108 002 75 16 30 0 75 10 12 Die  EAR99 HMC1081
HMCMDBZ77  Passive 7350 00090 018 -12 — — - — 14 Die 5M91h  HMC-MDBZ77

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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http://www.analog.com/HMC412B
http://www.analog.com/HMC412BMS8GE
http://www.analog.com/HMC1048A
http://www.analog.com/HMC1048ALC3B
http://www.analog.com/LTC5553
http://www.analog.com/LTC5553IUDB
http://www.analog.com/LTC5552
http://www.analog.com/LTC5552IUDB
https://www.analog.com/en/products/hmc554alc3b.html
http://www.analog.com/HMC554ALC3B
https://www.analog.com/en/products/hmc773alc3b.html
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https://www.analog.com/hmc773a-die
https://www.analog.com/en/products/hmc773a-die.html
https://www.analog.com/en/products/hmc260alc3b.html
http://www.analog.com/HMC260ALC3B
https://www.analog.com/en/products/hmc260a-die.html
https://www.analog.com/en/products/hmc260a-die.html
https://www.analog.com/en/products/hmc292alc3b.html
http://www.analog.com/HMC292ALC3B
https://www.analog.com/en/products/hmc292a-die.html
https://www.analog.com/en/products/hmc292a-die.html
https://www.analog.com/en/products/hmc329alc3b.html
http://www.analog.com/HMC329ALC3B
http://www.analog.com/HMC1106
http://www.analog.com/HMC1106
http://www.analog.com/HMC774ALC3B
http://www.analog.com/HMC774ALC3B
https://www.analog.com/en/products/hmc774a-die.html
https://www.analog.com/en/products/hmc774a-die.html
http://www.analog.com/HMC560A
http://www.analog.com/HMC560ALM3
https://www.analog.com/en/products/hmc329a-die.html
https://www.analog.com/en/products/hmc329a-die.html
http://www.analog.com/HMC-MDB169
http://www.analog.com/HMC-MDB169
http://www.analog.com/HMC1081
http://www.analog.com/HMC1081
http://www.analog.com/HMC-MDB277
http://www.analog.com/HMC-MDB277

LTC5552/LTC5553: 3 GHz to 20 GHz Wideband Mixer with LO Amp

Key Features
Integrated LO buffer: 0 dBm LO drive

v

» Ultrawideband matched over full RF and LO frequency range
» Bidirectional up/downconversion
» Tiny 3 mm x 2 mm solution

L1C5552 L1C5553

IF (GHz, 50 Q) DCto6 05t09

LO (50 Q matched) 1 GHz to 20 GHz 1 GHz to 20 GHz
Conversion loss 10.8 dB 11.6 dB
Input IP3 18.3 dBm 21.5dBm
Noise figure 11.7.dB 12.8dB
P1dB 14.6 dBm 16 dBm

LTC5552 LTC5553

Transformer Limits
IF to >500 MHz

GND Pins Are Not Shown

Conversion Loss and IIP3 vs. RF Frequency Conversion Loss and IIP3

(Low-Side LO, IF = 240 MHz) (Low-Side LO, IF = 1890 MHz)
25 —= 29
\ '1\ 7 Downmixing :\‘/\ Downmixing

23 { N N = = Upmixing 1 27 V\_‘_\\ T = = Upmixing
£ P3 \\\\ = 25 ~c H[\\ ‘
E 2 < E N\ \\"\ P3
=3 \ \ 3T 23 ™\
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HMC774A: 7 GHz to 34 GHz Ultrawideband Double Balanced Mixer

Key Features
Up/downconversion mixing

20 dBm 1IP3

10 dB noise figure

Wide IF bandwidth: dc to 8 GHz
High LO to RF isolation: 30 dB
2.9 mm x 2.9 mm ceramic LCC

vV V. v v v Y

GND 1
Applications Lo2
. o ) GND 3

» Point-to-point microwave links

» Point-to-multipoint very
small aperture terminals (VSAT)

> Test equipment
» Military/aerospace radars and radio

1/Q Mixers and Image Reject Mixers

Part Description RF L0 IF Con(;laeirr?ion
Number p GH) | (GH2 | (GH2) B)

2510 2510
HMC8193  1/Q and IRM 85 85 Oto4 -9

HMC525A  I/QandIRM  4t085 4t085 0to35

HVC520A  1/QandIRM  6t010 6t010 O0to35

HMC1056  1/QandIRM 8t012 8to12 Oto4

HMC521A 8510 8510

New I/Q and IRM 135 135 0to35 -9

HMC521A 8510 8510

New |/Q and IRM 135 135 0to35 -7

HMC8191* 1/QandIRM 6t0265 6t0265 0tob -9

HMC1063 I/Qand IRM  24t028 24t028 0to3 -95

HMC524A  I/Qand IRM  22t032 22t032 O0to4b -9

HMC-

VDB172 I/Qand IRM  19t033 19t033 O0Otob -8

SIS jQandRM 201042 201042 0105 -85
ew

HMC- Subharmonic

MDB171 1a 35t045 35t045  0Otob -125

HMC- Subharmonic

MDB218 1Q 54t064 27t032 0to3 -125

Subharmonic Mixers

Part — RF L0 F Coné/e.rsion
Number GSCrIpton 1 (GHg) (GH2 | (GH2) (S‘E'}r)‘

HMC337 Subharmonic 17 to 25 9to 12 O0to3 -9
HMC264 Subharmonic  20t030 10to15 Oto4 =
HMCZB  Subhamonic 211031 120 0to6 -9
HMC264 Subharmonic  20t032  10to16 0to6 -10

HMC265 Subharmonic  20to31 10to 155 0.7t03 3
HMC265 Subharmonic  20t032 10to16 0.7t03 3

HMC774ALC3B

12 GND

11 NIC
10 GND

=
&

|||—I

|||—

P
i

9 GND
8 RF
7 GND

1]

1]

10

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

GND 4

IF5
GND 6

Image LO/RF LO/IF Input | LO Drive .
Rejection | Isolation | Isolation | P1dB | Nominal Pz?rcnkrz:]g);e E%i’: Or?i:::geian
(dB) (dB) (dB) (dBm) | (dBm)
4x4
25 48 38 13 18 LFCSP EAR99  HMC8193LC4
4x4
30 47 23 13 15 LFCSP EAR99  HMC525ALC4
4x4
23 43 25 10 15 LFCSP EAR99  HMC520ALC4
4x4
21 40 37 9 10 LFCSP EAR99  HMC1056LP4BE
4x4
275 39 18.5 8.3 15 LFCSP EAR39  HMC521ALCA
21 38 18 8 15 Die EAR99  HMC521ACHIPS
% 40 40 15 18 4 Eapey  HMCs19ILCH
LFCSP
3x3
21 38 40 8 10 LFCSP EAR99 | HMC1063LP3E
3x3
26 35 25 17 17 LFCSP EAR99  HMC524ALC3B
25 35 23 8 16 Die  5A991.h  HMC-MDB172
5 5 — — 18 % Eapey  HMCB192LG
LFCSP
25 35 20 8 16 Die  5A991.h  HMC-MDB171
30 30 30 -2 10 Die  5A991.h HMC-MDB218
LO/RF LO/IF Image .
Isolation | Isolation Rejection Pa(!rcnkr?]g);e ECCN Code Or(’i\‘edlr:g:;art
(dB) (dB) (dB)
27 47 0 — -5 Die EAR99 HMC337
35 40 4 — —4 S EAR99 HMC264LM3
QFN
3x3
30 40 3 — —4 LFCSP EAR99 HMC264LC3B
37 40 4 — —4 Die EAR99 HMC264
28 47 2 — —4 S EAR99 HMC265LM3
QFN
30 55 2 — -4 Die EAR99 HMC265
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http://www.analog.com/HMC520A
http://www.analog.com/HMC520ALC4
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http://www.analog.com/HMC1056LP4BE
https://www.analog.com/en/products/hmc521a.html
http://www.analog.com/HMC521ALC4
https://www.analog.com/HMC521A
https://www.analog.com/HMC521A
http://www.analog.com/HMC8191
http://www.analog.com/HMC8191LC4
http://www.analog.com/HMC1063
http://www.analog.com/HMC1063LP3E
http://www.analog.com/HMC524A
http://www.analog.com/HMC524ALC3B
http://www.analog.com/HMC-MDB172
http://www.analog.com/HMC-MDB172
http://www.analog.com/HMC-MDB172
http://www.analog.com/HMC8192
http://www.analog.com/HMC8192LG
http://www.analog.com/HMC-MDB171
http://www.analog.com/HMC-MDB171
http://www.analog.com/HMC-MDB171
http://www.analog.com/HMC-MDB218
http://www.analog.com/HMC-MDB218
http://www.analog.com/HMC-MDB218
http://www.analog.com/HMC337
http://www.analog.com/HMC337
https://www.analog.com/en/products/hmc264lm3.html
http://www.analog.com/HMC264LM3
http://www.analog.com/HMC264
http://www.analog.com/HMC264LC3B
https://www.analog.com/en/products/hmc264-die.html
https://www.analog.com/en/products/hmc264-die.html
https://www.analog.com/en/products/hmc265lm3.html
http://www.analog.com/HMC265LM3
http://www.analog.com/HMC265
http://www.analog.com/HMC265
https://www.analog.com/en/products/hmc774a-die.html

Subharmonic Mixers (Continued)

Conversion | Input LO/RF LO/IF Input Image .
Eaur:nber Description (GHZ) (GLEiz) (Glliz) Gain IP3 | Isolation | Isolation | P1dB | Rejection Drlve P:?rcnknzig)]e ECCN Code Ortli\‘eunrrr:geF;art
(dB) (dBm) | (dB) (dB) | (dBm) | (dB) dBm)

HMC338  Subharmanic 261033 1310165 01025 -9 T 10 1 — Die  5A991b  HMC338
HMC338  Subharmanic 241034 1210165 03 -1 13 33 50 5 B L:?=(§83P 5A991h  HMC338LC3B
HMC738A o bharmonic 241034 121018 Oto4  —105 20 3 77 6 — 4 39x33  papag | HMC798ALCA
New ElICE

HMCA04 S”bhf/ré"“”'c %1033 1310165 0103 11 6 3 % 6 b 2 De  EAR®  HMOC0s
HMC339  Subharmonic 331042 1651021 0tw3  —10 0 3 10 0 — 2 Dic  EARS® | HMC339
HMC1083  Subharmonic 3476? 851011 075 -1 % 15 18 18 — -1 De  EARS  HMC10%3
HMC1057 S“bh%“”“'c 711085 29t043 0t012  —12 13 50 30 0 16 13 Die EAR99 HMC1057
HMC1058  Subharmonic 711086 291043 0to12  —11 6 28 2 0 _ 9 Dic  EAR®  HMCI0S8

1/Q Downconverters/Receivers

Conversion | Input | Image ise [ LO Drive
Part Number Description (GHz) (GLI(-)IZ) Gllflz Gain IP3 | Rejection | Figure | Nominal VP)P” ;;P/PAL)( P?fnk;?e %%g': OrdeLzlrgge}’rart
(dB) (dBm) | (dBc) (dB) (dBm)

Low noise, I/Q 56t0 4510 DCto

HMC951A 4x4 EAR99 HMC951ALPAE

downconverter 121
b6to 56to Oto 4x4
HMC951B 1/Q downconverter 86 86 35 13 1 24 2 2 315 160 LFCSP EAR99 HMC951BLP4E
0.02 3,3, 20,30, 5x5
HMC8108 I/Q downconverter 9t010 9to 10 01 13 6 20 2 -5 15 20 LFCSP EAR99 HMC8108LC5
HMC908A 85t0 0Oto 4x4
New 1/Q downconverter  9to 12 155 35 " 0 25 46 26 -8 12 cLee EAR99 HMCY08ALC5
126t0  9to 27to 49x49
ADMV1010  1/Q downconverter 154 126 35 15 1 25 2 0 4 160 LcC EAR99  ADMV1010AEZ
10 to 10 to Oto 5x5
HMC1113 1/Q downconverter 16 16 35 12 1 25 2 6 3.4 160 LFCSP EAR99 HMC1113LP5E
17t0  75t0 Oto 4x4
HMC966 1/Q downconverter 20 1175 35 14 0 40 3 6 35 160 LFCSP EAR99 HMC966LP4E
HMCSD  YQdowncomverter '3 w012 30 12 1 2 4 35 35 125  Die  EAR% HMC570
17 to 0to 5x5
HMC570 1/Q downconverter 21 7t012 35 10 2 17 3 4 35 125 LFCSP EAR99 HMC570LC5
kg 1852 | 1B 09to Internal 5%5
ADMV4420 downconverter to to 2 5 36 —20 — 7 \Co 5 380 LFCSP 5A991.b  ADMV4420ACPZ
with PLLand VCO 2205 21.15 i
175t0  7t0 25to 49x49
ADMV1012  1/Q downconverter % 135 35 15 3 25 2.1 0 33 238 Lce EAR99  ADMV1012AEZ
17t0  75t0 Oto 5x5
HMC904 1/Q downconverter n 123 35 12 0 32 3 4 35 160 LFCSP EAR99 HMC904LCH
21to  88to Oto 4x4
HMC967 1/Q downconverter 2% 135 35 15 1 25 3 6 35 170 LFCSP EAR99 HMC967LP4E
2110 Oto .
HMC571 1/Q downconverter 25 9t0 14 35 " 5 24 3 4 35 125 Die EAR99 HMC571
2110 Oto 5x5H
HMC571 1/Q downconverter 2% 9to0 14 35 " 6 23 3 4 Bi5) 125 LFCSP EAR99 HMC571LC5
2310 9to Oto 5x5
HMC572 1/Q downconverter 2% 155 35 10 6 20 4 4 35 125 LFCSP EAR99 HMC572LC5
20to 83to Oto 4x4
HMC977 1/Q downconverter 28 157 35 14 2 21 3 6 35 170 LFCSP EAR99 HMC977LP4E
27t0  115to0 4x4
HMC1065 1/Q downconverter 2 19 Otod 12 -2 17 3 2 3 240 LFCSP EAR99 HMC1065LP4E
Wideband 1/Q
AOMVIOTE - oanconverter 2410 5410 g0 g7 0 0 55 0 33 437 G5x5LGA EARS®  ADMVIOI4ACCZ
New . 44 10.25
with 4x LO
37t0  165t0 5x5
HMC6147A  1/Q downconverter " 2 Otod 13 2 25 4 3 3 225 LFCSP EAR99 | HMC6147ALC5A
37t0 16510 5x5
HMC67898 1/Q downconverter n 2 Otod 14 14 35 3 3,3 150,75 LFCSP EAR99  HMC6789BLC5A

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC798ALC4
http://www.analog.com/HMC404
http://www.analog.com/HMC404
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http://www.analog.com/HMC1058
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http://www.analog.com/HMC951A
http://www.analog.com/HMC951ALP4E
http://www.analog.com/HMC951B
http://www.analog.com/HMC951BLP4E
http://www.analog.com/HMC8108
http://www.analog.com/HMC8108LC5
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http://www.analog.com/ADMV1014
http://www.analog.com/ADMV1014ACCZ
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I/Q Downconverters/Receivers (Continued)

Conversion | Input | Image | Noise | LO Drive
Part Number Description GHz ((;32) GHz Gain IP3 | Rejection | Figure | Nominal &PF” l(l;']"R‘) P‘?li]k;?e E%(c:i': Or(’j\fur:gaeﬁart
(dB) (dBm) (dBc) (dB) (dBm)

11.83
HMC7585 Eband /0~ 71t0 St 000 g 4 g 5 2k VBB o gageih  HMCTSEs
downconverter 76 1433 10 15,3 50
EbandlQ  71to 115t 4 175,80, ..  5A991b,
Hmceaze oV D0 TR gy 1 1 30 6 e SP hege  HMCE326LG
ADMV7410 Eband/Q 71t 115t DC 42, 66,175, 11x13
New downcomverter SP 76 13 t02 E [ . g 5 s | o | | B[ ELE
11.83
HMC7567 Epband/0 810 T % 0 g, 2 % 6 2 4 TBBL g BAh HMCTSST
downconverter 86 1433 10 15,3 50
Ebandl/Q  8lto 132t 4 175,80, ..  5A991b,
HMCB3Z?  owncomerterSP. 86 146 002 8BS 2 L 8 4 453 w0 S | HERLE
ADMV7420 Eband/Q 81t 132to DC 42 66,175, 11x13
New downconverter SP - 86 146  t02 E [ il 9 5 5 | G e ey | B [ o AEE

1/Q Upconverters/Transmitters

Conversion | Output | Sideband

L0 IF LO Drive | Vg lsupey Package ECCN

" RF . B _
Part Number | Description Gain IP3 Rejection . Ordering Part Number
(GHz) (GHz2) | (GH2) (@) (dBm) (dBcl Nominal | (V) (mA) (mm) Code
HMCB505A va ity | 25 g 15 35 2 4 5 225  5xG5LFCSP  EAR9Y  HIMCBS0SALCS
upconverter 8.6 11.6
Differential
ADMV1009 1 LR L 2 % 2 0 > 25060 5x5LFCSP EARSS  ADMVIOO9AEZ
154 126  to4 =il
upconverter
HMC7911 VO 71q20 8510 [0f0 18 B 20 4 5 30  5x5LFCSP EARSQ | HMC7911LPSE
upconverter 11.75 35
ey | RN B B 13 % % 0 335 400,160 5x5LFCSP 5A991h ADRF6780ACPZN-R7
upconverter 236 14 815
1/Q 35 160,220, 49x49
ADMV1011 171024 81012 2to4 7 3 2 0 15, (220, RSXAS EARG  ADMVIOTIAEZ
upconverter 18 75 LCC
HMC7912 va Nz 8700 00 15 33 2 4 5 320 5xG5LFCSP EARSY  HMC7912LPSE
upconverter 12 315
HMC815B* Va A | LU | [ 12 27 2 4 45 350  5x5LFCSP  EARY HMC815BLC5
upconverter 14.5 3.75
HMCE787A i 040 1820 ggo4 10 2 17 4 3 350  5x5LFCSP EARGS | HMC6787ALCSA
upconverter 22
Wideband 1/Q
*
f\m\”m?’ upconverter 24 to 44 %‘ztg 06 18 2 % 0 33 550  6xG6LGA EARS  ADMVIOI3ACCZ
with 4x L0 :
HMC61468 /a 401044 181022 Otod 11 28 18 4 3 350  5x5LFCSP EAR9Y | HMCG146BLCSA
upconverter
HMC8118 ExbandlO &g | (183 tol R0ita 11 — 2 2 415 175,80 Die 5A991.b HMC8118
upconverter 14.33 10
E-band 1/Q
ADMV7310 118t DC 16x 14
New upcosni\;erter 71t0 76 127 02 35 31 20 4 — — LGA. CAV EAR99 ADMV7310BCEZ
E-band 1/Q
HMC7584  upconverter 711076 1157‘0 Oto2 2751039 31 20 g T g sp SAILD i ersaalg
& ] 115 EAR99
Hvcsiig  EDandlQ gy g 118310 Do 10 — 2 2 415 1758  De  5A991b HMC8119
upconverter 14.33 10
E-band I/Q
ADMV7320 134t0  DC 16x 14
New upcosni\l/aer‘[er 81 to 86 116 02 33 31 — 4 — — LGA._CAV EAR99 ADMV7320BCEZ
E-band 1/Q
HMC7585  upconverter 81086 1?2‘&" 02 275t33 30 2 T sip 5@22;5' HMC7585LG
SiP - 5,

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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https://www.analog.com/ADMV7420
https://www.analog.com/ADMV7420
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http://www.analog.com/ADRF6780
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http://www.analog.com/ADMV1011AEZ
http://www.analog.com/HMC7912
http://www.analog.com/HMC7912LP5E
http://www.analog.com/HMC815B
http://www.analog.com/HMC815BLC5
http://www.analog.com/HMC6787A
http://www.analog.com/HMC6787ALC5A
http://www.analog.com/ADMV1013
http://www.analog.com/ADMV1013ACCZ
http://www.analog.com/HMC6146B
http://www.analog.com/HMC6146BLC5A
http://www.analog.com/HMC8118
http://www.analog.com/HMC8118
https://www.analog.com/en/products/admv7310.html
https://www.analog.com/en/products/admv7310.html
http://www.analog.com/HMC7584
http://www.analog.com/HMC7584LG
http://www.analog.com/HMC8119
http://www.analog.com/HMC8119
https://www.analog.com/en/products/admv7320.html
https://www.analog.com/en/products/admv7320.html
http://www.analog.com/HMC7585
http://www.analog.com/HMC7585LG

ADMV1013: 245 to 435 GHz Wideband Microwave Upconverter
ADMV1014: 245 to 43.5 GHz Wideband Microwave Downconverter

ADMV1013 Key Features ADMV1014 Key Features
» DC to 6 GHz I/Q input bandwidth » DC to 6 GHz I/Q output bandwidth
» Two upconversion modes: » Two downconversion modes:
= Direct conversion from BB I/Q to RF = Direct conversion from RF to baseband 1/Q
= Single sideband upconversion from IF = Image-reject downconversion to complex IF
» 0dBm LO drive » (0dBm LO drive
» On-chip 4x LO input: 5.4 GHz to 11.75 GHz » On-chip 4x LO input: 5.4 GHz to 11.75 GHz
» Conversion gain: 14 dB » Conversion gain: 20 dB
» QOutput IP3: 24 dBm » NF:35dB
» Sideband suppression: 25 dB > Input IP3: =4 dBm
» SPI tunable sideband suppression, gain, and filter » Sideband suppression: 28 dB
» 6 mm x 6 mm CSP package » SPI tunable sideband suppression and gain
» 5mm x5 mm CSP package
ADMV1013 ADMV1014
d & S w s
RST O l SIF I F

0 VCC_QUAD

o BG_RBIAS

SCLK 0 LN
P ORST
SDI o o0 GND
IFI b VCC_BG
SDO o 0Q_P
GNDo & VCC_LNA
BG_RBIAS2 & S>Q_N
IF.Qd 4. I 6 GND
VCC_DRV & OIF Q
aPd L SRF_IN
GND dvce BG2 k‘i
Q_No 0 GND
RF P4 o VENV_P
A e e i =)
GND & & VENV_N
O O O O O O O O O O O O O O O O
- - - - o
z 0 o £ 2 2 &8 & 2 & 2 8 &5 g2 & £ S
s > > 5 E E = o O = o v 2 5 o 5 5 7
o o\ o o <‘ o <‘ = o' > o Q
8 o = = 9 8 9 8 o e g
> > g g g e >
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Mixers with Integrated LO

PLL Phase | VCO Phase
Noise @ Noise @

o RF L0 IF Power Gain Package | ECCN Ordering Part
Description 10 kHz 1 MHz
(GHz) | (GH2) | (GH2) (dB) Offset Offset (mm) Code Number
(dBc/Hz) (dBc/Hz)
Dual Rx
withfrac-N  0.7to 0.05to 0.05to 6x6
HMC1190A PLL and 239 1 035 89 -118 -139 27 9 R511313 — LFSCP 5A991.h HMC1190ALPENETR
VCO
WithPLL 0.1to 1.05to LFto 260 to 6x6
ADRF6655 and VCO 25 23 29 6 -83 -136 29 12 5 285 LFCSP 5A991b  ADRF6655ACPZ-R7
WithPLL  03to 0.75t0 253 to 6x6
ADRF6601 and VCO 25 116 0t005 6.7 -99 -135 309 135 5 281 LFCSP 5A991.b = ADRF6601ACPZ-R7
Rx mixer
with . 07t 03510 757
ADRF6620  DGA, frac-N ; — 9 -81 -110 40 19 5 260, 340 5A991.h  ADRF6620ACPZ-R7
25 285 LFCSP
PLL, and
VCO
Dual Rx
mixer with
ADRF6612  twnable 07 020 004w 93 80 138 28 13 536 260260 /X! 5A991g ADRFE612ACPZ-R7
to 3 2.7 05 LFCSP
balun, PLL,
and VCO
Dual Rx
mixer with
ADRF6614 tunable Ug | Wz | B0Zis 93 MC'GSM MC'G.SM 28 113 536 260,260 U 5A991.h  ADRF6614ACPZ-R7
to3 2.7 05 compliant ~ compliant LFCSP
balun, PLL,
and VCO
WithPLL  1to  155to 235t0 6x6
ADRF6602 and VO 3 215 0to05 6.5 -92 —-128 295 12 5 263 LFCSP 5A991.b ' ADRF6602ACPZ-R7
WithPLL  11t0  21to 235 to 6x6
ADRF6603 and VO 32 26 0t0 05 6.7 -88 128 293 156 5 261 LFCSP 5A991.b  ADRF6603ACPZ-R7
WithPLL  12t0 25to 13510 6x6
ADRF6604 and VO 36 29 0to05 6.8 -87 126 27 15.5 5 276 LFCSP 5A991.b ' ADRF6604ACPZ-R7
Dual Rx 0.69 Programmable 12 to Selectable Tx7
ADRF6658 [y T — %65 — — 29 13 33 26010440  LFCSP 5A991.h  ADRF6658BCPZ-RL7

ADMV1017: 24 GHz to 29.5 GHz Up/Downconverter for mmWave 5G Radios

Key Features Applications
» 3GPP 5G network compliant core supports n257, n258, » Millimeter wave 5G network radio
n261 bands radios » 5G microwave backhaul
» Best-in-class performance » Private communications networks
| 2

» 1.5 GHz RF bandwidth Millimeter wave test equipment

» Two conversion modes:

= Direct conversion |/Q baseband
= |F conversion I/Q
» High level integration eases design, reduces size

> Integrated LO doubler and quadrupler with harmonic filter

> Integrated variable gain controlled amplifiers

1/Q Upconverters/Downconverters/Transceivers

LO Drive
_ RF LO IF : Vaupry
Part Number Description (GHz) (GHz) (GHz) N((élgll]:)al ) Package (mm)

Integrated mmW 5G DC to 1.5(BB),
ADMV1017 New Ui 2410 29.5 Contact ADI 3510 105 (IF) — — — Contact ADI

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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I/Q Modulators and Demodulators
1/Q Modulators

. Baseband

Part » AE | Loigpur | Sidetiand | o, | Outout | Ouiput | oo vidh | Vs Package | ECCN :

Description Frequency Suppression P1dB IP3 Ordering Part Number
Number (dBm) (dBm/Hz) @3dB (V) (mm) Code

(GHz) (dBc) (dBm) (dBm)
(MHz)

ADLS50  Narrow-band 0'8(?3 L - 50 157 16 29 250 5 170 6xGLFCSP 5A991b  ADLSSI0ACPZ-R7
ADS345  Lowpower  014to1 42 ) 155 25 % 80 35 58,62 TSSOP 5A991b  ADB3SAREZ
ADIS370  Namow-band 03101 50 - 160 1" 2 500 5 205 AxALFCSP 5A991h  ADL5370ACPZ-R7
IT5568 Wideband 0710105 43 46 -1603 83 229 380 5 117 A4x4QFN FEARSS  (T5568EUF#TRPBF
IT5568-2 opﬁ%e , 070105 43 52 1594 86 229 380 5 110 4x4QFN FEARSS  LT5568-2EUFATRPBF
5558  Namowband 06t011 —437 49 S5 78 24 400 5 108 4xAQFN EARSS  (T5558EUR#TRPBF
5571 Namowband 0621011 42 53 59 81 217 400 5 97  Ax4QFN EARSY  LTS571EUFATRPBF
ITCs599  Llowpower 0031013 515  -526  —1567 & 208 5 33 28 Ax4QFN EARD  LTC5599IUFTRPBF
ADIS371  Namow-band 051015 50 55 59 45 27 500 5 175 4xALFCSP 5A991b  ADLS371ACPZ-R7
ITCs598  Wideband 0‘0102 o g5 55 -1609 84 255 400 5 165 4x4QFN EARSQ  LTCS598IUFATRPBF
ADLS591  Narrow-band Oﬁggg;" — 7 157 16 30 250 5 170 6x6LFCSP 5A991b  ADLSS91ACPZ-R7
ADIS386  WAand AGC 0051022 38 5 80 M1 % 700 5 230 6x6LFCSP 5A991b  ADLS386ACPZ-R7
ADIS385  Broadband 031022 46 50 159 1 % 500 5 215 4x4LFCSP 5A391b  ADLS385ACPZ-R7
5528 Namowdand 151024 42 45 1593 79 218 400 5 125 A4x4QFN EARYY  LTS52BEUFATRPBF
5572 Namowhand 15t025 -394  -412 1586 93 216 480 5 120 4x4QFN EARYY  LTS572EURATRPBF
ADIS372  Narow-band 15t025 45 5 58 142 27 500 5 165 Ax5LFCSP 5A991b  ADLS372ACPZ-R?
ADS36  lowpower 081025  —42 36 7 3 2 70 35 4345 TSSOP 5A%91b  ADB3AGARUZ
ADS3%9  lowpower 07027 45 35 155 76 21 160 5 135  TSSOP 5A%91b  ADS3A9AREZ
HMC795  WithVGA 0051028 — 53 156 1 % 40 335 127 5x5QFN EARS  HMC795LPSE
ADIS373  Namow-band 23103 32 57 57 138 % 500 5 174 AxALFCSP 5A991b  ADLS373ACPZ-WP
HMCI097  Wideband 01106 40 40 162 1 29 700 5 170 4xA4LFCSP EAR®)  HMCI097LPAE
(TC5568-1  Wideband 02106 306  -566  —1606 12 31 600 33 303 AxA4QFN FEAR9Y  (TCS588IPF-1#TRPBF
ADIS375  Broadband 04106  —46 52 60 94 28 750 5 200 4xALFCSP 5A991b ADL5375-05ACPZ-R2
(05589 Llowpower 07106  —402 415 1581 39 175 167 33 295 4x4QFN EARSS  LTCS589IUFATRPBF
ADRF6780  Wideband 5910236 25 % 147 1" 77 750 335 ﬁ%% 5x5LFCSP 5A991h ADRFG780ACPZN-RY

1/Q Demodulators

RF Baseband
Part _ Input IP3 | Bandwidth 5 Package ECCN .
Number Description Frequency (dBm) @3B (mm) Code Ordering Part Number
(GH2)
(MHz)
L5546 lowpower 4011005 014 06 78 10 4 17 ke, 4x4  £Apgg  (TS5AGEUFATRPBE
2x10,55dBVGA ' : : : : 5.25 QFN
Low power, 1810 4x4
TS506 510 BemvGa 0041005 02 0.6 68 -115  -05 8.8 e 2656 O EAR99  LT5506EUF#TRPBF
L5517 L ;rf‘ﬂ‘éency' 0041009 003 07 124 10 21 130 5 90 ‘B;,\j‘ EAR99  LT5517EUF#TRPBF
Broadband,
ADB348 s 005101 025 05 1075 13 28 125 3,5 47,51 TSSOP  5A991.b ADB348ARUZ
LTC5584 Broadband 003t014 001 07 10 13.1 28 530 5 200 ‘B;,\‘l‘ EAR99  LTC5584IUF#TRPBF
L7516 Narow-band 08t 15 02 1 12.8 6.6 215 260 5 17 ‘B;,\j‘ EAR99  LT5516EUF#TRPBF
ADL5387 2«10, broadband  0.03t02 005 02 12 13 31 240 5 180 L‘FES“P 5A991h  ADL5387ACPZ-WP
L5515 Narow-band 151025 03 1 16.8 9 20 260 5 125 ‘(‘)F,\f EAR99  LT5515EUF#TRPBF
ADL5382 Broadband 07t027 005 02 156 144 305 370 5 220 L4F(>3(S4P 5A991b  ADL5382ACPZ-WP
1/Q demodulator 4x4
AD8347 AT 08t027 03 1 11 -2 15 65 3,5 64,68  |ricp  BA99LD ADB347ARUZ

N
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I/Q Demodulators (Continued)

RF Phase SR
Part r Input IP3 | Bandwidth Package | ECCN -
Number Ui ailen EgLeY Er(r)or (dBm) @3dB (mm) Code Uicenalertitmbey
(GH2) ()
(MHz)
LT5575 Broadband 08t02.7 0.01 04 12.7 1.2 22.6 490 5 132 %;,\? EAR99 LT5575EUF#TRPBF
LTC5585 Broadband 04t04d 0.05 0.7 12.7 16 25.7 530 5 200 %;,\? EAR99 LTC5585IUF#TRPBF
ADL5380 Broadband 04t06 0.07 0.2 1.7 116 278 390 5 245 Ij:ESLIP 5A991b  ADL5380ACPZ-WP
Ultrawideband, 505
LTC5586 with VGA, 03to6 0.06 0.06 19.5 13 30 1000 5 440 EAR99  LTC5586IUH#TRPBF
it QFN
gital IR cal
Ultrawideband, 5x5
LTC5594 with VGA, 03t09 0.06 1.6 212 4 27.8 1000 5 470 EAR99  LTC5594|UH#TRPBF
digital IR cal arN

1/Q Modulators with Integrated LO

PLL Phase AL
) Phase . Baseband
» fE | s | LU ] S Oty ESE |t Package | ECCN |  Ordering Part
Part Number | Description | Frequency | 10 kHz Spur | Suppression P1dB IP3
1 MHz (@RI} (mm) Code Number
(GHz) Offset | (dBm) (dBc) (dBm) | (dBm) (MHa)
(dBo/Hz) | st ‘
(dBc/Hz)
With 66
ADRF6701 integrated 04t0125 -113 -135 45 40 -1597 112 317 750 5 290 LFCSP 5A991.b  ADRF6701ACPZ-R7
LO
Wit ag510 88
ADRF6750 integrated . -93 —133 —45 —45 -162 85 23 600 5 310 5A991.b ADRF6750ACPZ-R7
0 1575 LFCSP
With 8x8
ADRF6755 integrated  0.1t0 2.4 —93 -133 —45 —45 -162 8 21 600 5 380 LECSP 5A991b  ADRF6755ACPZ
L0
With Bx6
ADRF6702 integrated 12t024 1108 1246 40 -539 -1596 136 30.1 750 5 290 LFCSP 5A991.b ADRF6702ACPZ-R7
L0
With g5 10 G523
ADRF6703 integrated 2 6 -98.8 -1292 40 —44 -159.7 135 327 750 5 290 5A991.b ADRF6703ACPZ-R7
0 65 LFCSP
With Bx6
ADRF6720 integrated 0.7 to 3 -915 -136.8 40 -38 -157 127 35.7 1000 33 425 LFCSP 5A991.b ADRF6720ACPZ-R7
L0
With 6x6 ADRF6720-
ADRF6720-27* mte%ated 04103 -924 -136.8 44 —40.8 -1595 108 311 1000 33 425 LFCSP 5A991.b 97ACPZ-R7
With 66
ADRF6704 integrated  2.05to 3 -92.3 -1252 -4 =37.7 -1583 121 212 750 5 276 LECSP 5A991.b ADRF6704ACPZ-R7
LO
L0 5 757
HMC1197 integrated  0.1t0 4 -110 -1345 40 —45 -160 " 30 600 3 3 320 OFN 5A991.b  HMC1197LP7FE
L0 ’
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I/Q Demodulators with Integrated LO

PLL Phase | PLL Phase

. : Baseband
o b7 Noise @ | Noise @ I Bandwidth | Vs 5 Package | ECCN Ordering Part
Description | Frequency | 10 kHz 1 MHz IP3
@3dB Code Number
(GHz) Offset Offset (dBm) (MH2)
(dBc/Hz) | (dBe/Hz)
With frac-N 0.05to 86, 6x6
ADRF6806 PLL and VCO 0525 — — 0.1 05 12.2 122 285 170 3,5 270 LFCSP 5A991.b  ADRF6806ACPZ-R7
With frac-N 8x8
ADRF6850 PLL and VCO 0.1t01 -98 -136 0.1 05 N 12 225 300 3 350 LFCSP 5A991b  ADRF6850BCPZ
With frac-N 86, 6x6
ADRF6807 PLL and VCO 07t01.05  -107 —137 0.1 05 13.1 128 267 170 3,5 977 LFCSP 5A991.b ADRF6807ACPZ-R7
With frac-N 0.75to 6x6
ADRF6801 PLL and VCO 115 —88.3 -1386 005 03 14.3 125 25 275 5 262 LFCSP 5A991.b ADRF6801ACPZ-R7
With frac-N  0.695 to 38, | 68, 6x6
ADRF6820 PLL and VCO 27 —947 -1415 0.1 05 20 145 37 1400 5 310 LFCSP 5A991.b  ADRF6820ACPZ-R7
DPD receiver
ADRF6821  withfrac-N  045t02.8  -97 138 012 <05 17 2 24 500 33 oL LBFESBP 5@231'& ADRF6821ACPZ
PLLAVCO 303 99

LTC5594: 300 MHz to 9 GHz Ultrawideband Direct Conversion I/Q Demodulator

Key Features Direct Conversion 1/Q Receiver
» >1GHz I/Q bandwidth ~

>

~

> 37 dB image rejection,
adjustable to >60 dB LTC5594

» Ultrawideband matched input
500 MHz to 9 GHz

o' 2
> Superb OIP3: 37 dBm at 5.8 GHz = &‘
> On-chip adjustments via serial port

\/

= (ain with max gain of 11 dB, in
1 dB steps

= |/Q phase imbalance

P
AR

= |/Q gain imbalance ~
= |/Qdc offset null

) Gain, OIP3, and OIP2 vs.
= |0 frequency matchmg Temperature (T¢) (Unoptimized)
= |/QHD2 and IM2
= |/QHD3 and IM3

Applications

» 5@ base station fronthaul and backhaul

Military satellites and receivers

Software-defined radios

>
» Microwave point-to-point radios
>
>

DPD observation receivers

Gain, OIP3, OIP2 (dB, dBm, dBm)

10 /r
0
—-10 —
0 1 2 3 4 5 6 7 8 9 10
RF Frequency (GHz)

== == |,-40°C Q, -40°C

====1, +25°C — Q, +25°C
I, +85°C e Q, +85°C
I, +105°C  seeeeeee Q, +105°C

N
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Integrated Transceivers, Transmitters, and Receivers

Microwave and Millimeter Wave Integrated Transmitters/Receivers

V-Band Transmitters/Receivers

I/Q Image/
o Description Frequency | pandwidth IP3 [ Sideband
Number (GHz) (dBm) | Rejection
(dBc)
60 GHz 20
HMC6300 integrated 57 to 64 1.8 35 22 14 oP3) 40
transmitter
60 GHz (anzo g
HMC6301  integrated 57 to 64 18 67 6 159 e 35
receiver

(digital)

E-Band Transmitters/Receivers

Conversion Image/
Part Descrintion RF LO IF Gain IP3 | Sideband
Number P (GHz) | (GH2) (GH2) (dBm) | Rejection
(dB)
(dBc)
E-band I/Q 71t0  11.83to
HMC7586 ecaiver 76 1233 0to 10 125 -1 (IIP3) 28 5
E-band I/Q
LAY downconverter N e DCto2 13 1 30 3
New . 76 13
SiP
E-band I/Q
HMC8326  downconverter Mo [ s 0to2 12 1 (IIP3) 30 6
. 76 13
SiP
E-band I/Q 71t0  11.83t0
bt RS upconverter 76 1433 0010 i _ = _
E-band I/Q
ALY upconverter i e DCto2 35 31 20 26
New Sip 76 12.7
E-band I/Q
M58 upcomverter 10 1B gy g5 3 2 4
. 76 17
SiP
E-band I/Q
DA downconverter ol [ 182 DCto2 10 1 30 5
New Sip 86 14.6
E-band I/Q
ADMV7320 81t0 134to
New upcosni\;er‘[er 8 146 DCto2 33 31 — —
E-band I/Q 81to 11.83t0
HMC7587 Receiver 86 1433 O0to10 10 -2 (IIP3) 30 6
E-band I/Q
HMCE3Z7  downcomverter O 21 0w2 2 20P3) 30 6
SiP :
E-band I/Q 81to 11.83to0
HMC8119 upconverter 8 1433 0to10 10 — 22 —
E-band I/Q
HMC7585 upconverter Gl | 182 0to2 2 2 30 6
Sip 86 14.6

(single end)
15
(balanced)

30

LO Drive
Nominal
(dBm)
4,
2 453
4,2,
4 15
4,
Y s3
2 4,15
4 N
+4, +4,
+4, -1
4,2,
E 15
4,
2 453
4,
S T
2 4,15
— 4'
15,3

P1dB
(dBm)
12

Power
Dissipation
(W)

ECCN
Code

Package
(mm)

Ordering Part
Number

0.88
(single end)
1.0
(balanced)

BGA  5A991.h HMC6E300BG46

0.82
(single end)
0.57
(external LO)

BGA  5A991.h HMC6E301BG46

lswny | Package | ECCN Ordering Part
(mA) (mm) Code Number
172'080' Die  5A991b  HMC7586
66,175, 11x13
0 Lon cay FARSS ADVV7A10BCEZ
175,80, oo  5A991b,
2 SP ool HMCBIZBLG
175,80  Die  5A991h  HMCB118
1614
—  (GAcAy EARSS  ADNVI3IOBCEZ
_ 5A991b,
— sP o SoD crseaLs
86,175, 1113
0 Lon oy ARG ADMV7A420BCEZ
16x 14
—  loaCay AR ADMV7320BCEZ
17%080 Die  5A991b  HMC7587
175,80, oo  5A991h,
% SP LoD HMCBIZILG
175,80  Die  5A991b  HMCBI19
_ 5A991h,
_ SP el HMC75E5LG
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Intermediate Frequency Subsystems

Part RF EAERED [?\/Fn\égﬂAc [;\I;ri?nAlc Il . | Package Ordering Part
At N H 5 0 SU 'SUPPLY
Number Dl (MHz) el Range Range RiJchg)on (mA) | (mm) Number
(dB) (dB)

Intermediate 800 1o 8010 66
HMC8100 fr;(gzs/r;cry 4000 200 85 47 49 18 36 5 33 600 LFCSP 5A991b HMC8100LP6JE

Intermediate
HMCB200  frequency ~ Cooto  200to N % — 3 15 6 33 s %3

. 4000 700 5A991.b  HMCB8200LP5ME
transmitter

24 GHz ADAS Radar Solutions

Part Frequency Flgure of PFDyax Vs lsy Package Ordering Part

6 GHz, frac-N Ramp y
pOR1Se ST N oy 051061 216 Ax4LFCSP  5A391h  ADFA1580CPZ
ADFaisgx  13GHzfracN o Ramp g0y g 24 110 3 3 Ax4LFCSP  5A391h  ADFA1590CPZ

FMCW ramping PLL  generator

Signal i Output :
pat Description Function iiF Bandwidth Power | Input ADC. Ve | Power | Package AL Oeig
Number (GHz) (MHa) (dBm) Resolution | (V) (W) (mm) Code Number

ISM band, )
ADF5901  2-chFMCW ~ Tx MMIC 24 to 24.25 250 -128 21010 2::%3 8-bit 1t028 0002 5x5LFCSP EAR93  ADF5901WCCPZ
transmitter
ISM band,
ADFsgpz  Z°h FMCW Single
transmitter ~ Tx MMIC 24 to 24.25 250 -128 21012 9 8-bit 1t028 0002 5x5LFCSP EAR99  ADF5902WCCPZ
New o ended
with integrated
FMCW PLL
NE] Rx Channel RF/IF )
Part Number | Description | Function (GRI-FIz) Bandwidth Gain (ngn?) Isolation Fi ’:‘JSI;S(%B) P?;k;?e ECCN Code | Ordering Part Number
(MHz) (dB) (dB) .
aprsops oMband e e 24102425 250 2 10 20 10 5x5LFCSP  EARSS  ADFSO04ACPZ

4-ch receiver

Part Descrintion Function Gain IL:?I\tl;-rPEZ;\j\i SFDR | Noise | Antialiasing | Power | Package | ECCN Ordering Part
Number P (dB) (MHz (dB) | (nV/vHz) Filter (W) (mm) | Code Number
6-ch, LNA/PGA/ 16 to 34 1t0 12 10x10
AD8283 AAF with ADC 72 (programmable)  {programmablel 68 35 Included  0.17 LFCSP AD8283WBCPZ
6-ch, LNA/PGA/ 17 t0 35 9t0 15 10x10
AD8284 AAF with ADC AFE 60 bl | (e 67 68 Bl5 Included  0.345 TQFP AD8284WCSVZ
4-ch, 16-bit,
continuous 0.3t0 0to 45 Not 7x7
ADAR7251 s AFE 12 (e — — — 24 s 04 I ADAR7251WBCSZ
acquisition ADC
Operating On-Chip il On-Chip -Chip | On-Chip .
Part Number Description Function | Frequency | Core | L1 SRAM L2 ROM ROM P?vafr P?;klf]?e EC%?: Or(:\‘eurﬁg;ar‘[
(MHz) (kB) (kB) (MB)
Low power ADSP-BF70x ADSP-BF702/
series of Blackfin+" 12x 12 ADSP-BF703/
embedded DSP 16-bit LFCSP  5A992.c, ADSP-BF704/
I R kU B I - — <' 12.12 EAR9Y  ADSP-BF705/
L2 SRAM and DDR2/ BGA ADSP-BF706/
LPDDR interface ADSP-BF707
ADSP-2147x SHARC® 32-bit LFCSP
ADSP-2147x DSP DSP 200to 300 A0-bit — — — 2t05 4 — BGA — —

Additional PLLs can be found in the Clock Generation and Distribution section on page 71.
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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
» 31 dB gain control, 0.5 dB resolution » +2 dB power detector » 4-wire SPl interface
[©]
w
4
588 5383 5 2
gge W P @
T T < O 0O O O =
O—0O0—0O O—O
[ T T ] [ ]

LNA_BIAS

Regulators
LNA Bias

PA_BIAS

B 2

PA_BIAS2

et
DET2 c/—N—[>—> ADC
RX1 O I @( /P(

DETH (>—N—[>—> ADC
PA-BIAST (

SPI

T/R Bias
and Control PA BIAS
ADC =< '—K—/

D PA_BIAS3

) DET3

) RX4

) PA_BIAS4

Temp
== XxomoxoQ o}
TR EL | I
<< <ol
[l o
RadioVerse Integrated Transceivers
) Rx Image Tx .
HFRE';'QQ Bandwidth | Rejecton | RxNFAP3 | OIP3 %’Q{' Pac'f;?{i)s'ze DPD Engine
(dBm)
ADI361 pf;gfrj'ESpgrzpo‘);%l\S/l%Hs s 2Rz ORI s, 50 3dB/~14dBm 19 —40 10x 10 —
AD9364 pfngfrjéggrzpé’;f:,\sﬂ%z /llf)\}lleS 1R 1T MR g Mg 50 3dB~14dBm 19 —40 10x10 —
General-purpose SDR; low 325 MHz 2 P .
AD9363 power; CMOS/LVDS digital 2 Rx, 2 Tx 1038 GHz 20 MHz 50 3dB/~14dBm 19 34 10% 10
Improved dynamic range; 2Tx, 2Rx, 100 MHz Rx,
ADI371 scalable MIMO; 6 Gbps OReand  SOOMMT s0MHT, 75 DY a 825 —
JESD204B SnRx ORx
Improved dynamic range; low 2 Tx, 2 Rx, 300 MHz 100 MHz Rx, 135 dB/ Linearization
AD9375 power DPD; scalable MIMO; ORx, and 10 6 GHz 250 MHz Tx, 75 +2'2 4Bm 27 40 12x12 bandwidth up
6 Gbps JESD204B SnRx ORx to 40 MHz
Multichip sync for massive
. 200 MHz Rx
MIMO; integrated AGC, dc 2Tx, 2Rx, 100 MHz ’ 12 dB/
ADRVSOI ttcor, QEC correction; digital (DD}~ t06GHz ~ *° (“J"R")'(Z 1% i Asgem Y M [ -
filters; 12 Gbps JESD204B
Multichip sync for massive 200 MHz Rx
ADRV9008-1/ MIMO; integrated AGC, dc 2Rx2Tx,  100MHz - e0 e 1 75 12 dB/ 27 13 12x12 o
ADRV9008-2 offset, QEC correction; digital 1 ORx (FDD) ~ to 6 GHz ORx ’ +15 dBm

filters; 12 Gbps JESD204B
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ADRV90089: Widest Bandwidth, Highest Performance Integrated
Transceiver Supports Massively Parallel MIMO

Key Features
» QOperating frequency: 100 MHz to 6 GHz

» Functionality: dual transmitters, dual receivers, and observation
receivers with shared inputs

» Supports multichip LO phase synchronization
» Optimized for TDD operation

» Bandwidth: 200 MHz receiver,
450 MHz transmitter, and
observation receiver

» Integrated AGC, dc offset,

. Rx1
and quadrature error correction RX1IN+ | [rup
. RX1_IN - > j&:
» Integrated digital filtering - %’
Rx2IN+ | | %
> Interface: 12 Gbps JESD204B ReN-F—] [T R 7‘@
o . *—9 Ui~
» Power consumption: 4.6 W* fora ] LPF ~<—| SYNCINxx
. ORX1_IN + —» [ORx2 »| SERDOUTx+
> Package: 12 mm x 12 mm BGA ORXTIN - |—» %‘ i@; ? o
; : H - X+
» Single-chip TDD Sqlut|0n ' ORX2_IN + A‘ - ——
replaces over 20 discrete radio ORX2_IN-[—] | —®: -1 e o - =
components, reducing complex- ~+—| SYSREF_IN=
: Decimation [—»| GP_INTERRUPT
ity, SWaP, and costs RF_EXT_LO_I/O+ [ > 10 ARM pFIR -
L. .. _ |- »| Synth M3 AGC = RXx_ENABLE
» Multichip sync capability RF_EXT_LO_V/O Ve DC-Offset
. e . . E <
simplifies digital beamforming Eof TXx ENABLE
for massive MIMO and phased s | JESD20RB [ RESET
. TX1_OUT + | TEST
array designs X1 OUT - |- X2 < -
: b ( ‘. A. — <—{ scik
> Fast time to market D >
development TX2_OUT + < 1 LPF i
TX2_OUT - [ 9 »{ SDO
*For 50% transmit/receive duty cycle, '
', <+ SDIO
ORx on, 200 MHz/450 MHz bandwidih, ‘I ; K« —
0 dB attenuation | LPF
| GPIOS, Aux ADCs, and Aux DACs | Clock (g | REF CLK_IN +
Generation |

REF_CLK_IN -

N B B

GPIO_3P3_x GPIO_x AUXADC_ 0 AUXDAC_x
Through
AUXADC_3

N
>
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PLL/Synthesizers

Integer-N PLLs

Frequency Figure of Merit RED\ax sy Package
(GH2) (dBc/Ha) (MH2) (V) (mA) (mrm) ECCN Code | Ordering Part Number

ADF4001 Integer-N 0.01t00.2 =217 271055 45 4 x 4 LFCSP 5A991.b ADFA4001BCPZ-RL7
ADF4002 Integer-N 0.005t0 0.4 222 104 3 b 4 x 4 LFCSP 5A991.b ADF4002BCPZ-RL7
HMC1031 Integer-N 0to 0.5 -208 140 3 2 MSOP EAR99 HMC1031MS8E
ADF4110 Integer-N 0.05to 0.55 -213 = 271055 45 4 x 4 LFCSP 5A991.b ADF4110BCPZ-RL7
ADF4116 Integer-N 0.08 to 0.55 =211 55 271055 45 TSSOP 5A991.b ADF4116BRUZ-REEL7
ADF4111 Integer-N 0.08t0 1.2 -213 = 271055 45 TSSOP 5A991.b ADF4111BRUZ-RL7
ADF4117 Integer-N 0.1t012 =213 55 271055 45 TSSOP 5A991.b ADF4117BRUZ
ADF4212L Integer-N 02t024 -215 75 3 15 TSSOP 5A991.b ADF4212LBRUZ
HMC440 Integer-N 0.01t02.8 -233 1300 9 250 asop 3A001.a.11b HMC4400S16GE
HMC4069 Integer-N 0.01t029 233 1300 5 295 4 x4 LFCSP 3A001.a.11.b HMC4069LPAE
ADF4118 Integer-N 01t03 -216 55 271055 6.5 TSSOP 5A991.b ADF4118YRUZ-RL7
ADF4113 Integer-N 02t037 =217 = 271055 85 4 x 4 LFCSP 5A991.b ADF4113BCPZ-RL7
ADF4113HV Integer-N 021037 212 5 271055 11 4 x4 LFCSP 5A991.b ADF4113HVBCPZ-RL7
LTC6945 Integer-N 0.35t06 ~226 100 g8 110 4 x5 LFCSP EAR99 LTC6945|UFD#TRPBF
ADF4106 Integer-N 05to6 -223 104 3 13 4 x4 LFCSP 5A991.b ADF4106BCPZ-R7
HMC698 Integer-N 0.08to7 233 1300 5 310 5x5LFCSP  3A001.a.11.b HMCB98LP5E
HMC699 Integer-N 0.16t0 7 -233 1300 o) 310 5x5LFCSP  3A001.a.11.b HMCG99LPSE
ADF4107 Integer-N 1to7 -223 104 3 17 4 x4 LFCSP 5A991.b ADF4107BCPZ-REEL7
ADF4007 Integer-N 11075 =219 120 3 15 4 x 4 LFCSP 5A991.b ADF4007BCPZ-RL7
ADF4108 Integer-N 1t08 223 104 3 15 4 x 4 LFCSP 5A991.b ADF4108BCPZ-RL7
ADF41020 Integer-N 41018 =221 100 3 30 4 x4 LFCSP 5A991.b ADF41020BCPZ-RL7

Fractional-N/Integer-N PLLs

Frequency Figure of Merit PFDMA, I“ Package

Frac-N/int-N PLL,

ADF4150HV 03103 -213 5x5LFCSP  5A991.b  ADF4150HVBCPZRL7
30 V charge pump
ADF4252 Frac-N/int-N PLLs 025103 214 " P'Jlfg 33 13 4x4lFCSP  5A991b | ADFAZGZBCPZAT
ADF4193 Frac-N/int-N PLLs 04035 -216 30 3 B8  5x5LFCSP  5A991h  ADFA193BCPZAL7
ADF4151 Int-N and frac-N 05t035 221 32 33 42 5x5LFCSP  5A991b  ADF4151BCPZALY
ADF4153A Frac-N/int-N PLLs 05t04 -223 32 3 20 TSSOP 5A991.b ADF4153ABRUZ
ADF4153A Frac-N/int-N PLLs 05104 -223 32 3 20 4x4LFCSP  5A991b | ADF4153ABCPZRL7
ADF4153 Frac-N/int-N PLLs 05t04 -220 32 3 20 TSSOP 5A991b | ADF4153BRUZ-RL7
ADF4153 Frac-N/int-N PLLs 05t04 -220 32 3 20 4x4LFCSP  5A991b  ADFA153BCPZAL7
ADF4154 Frac-N/int-N PLLs 05t 4 -220 32 3 20 TSSOP 5A991b | ADF4154BRUZ-RL7
ADF4154 Frac-N/int-N PLLs 05t04 -220 32 3 20 4x4LFCSP  5A991b  ADFA154BCPZRL7
ADF4150 Frac-N/int-N PLLs 0,031 t0 4.4 -223 32 33 50  4x4LFCSP  5A991b  ADFA150BCPZRL7
ADF4152HV Frac/int:N PLL, 05t05 213 2% 33 B0 5x5LFCSP  5A991b  ADFAI5ZHVBCPZAL7
30 V charge pump
LTC6947 Frac-N/int-N PLLs 035106 -226 76/100 33 110 4x5LFCSP ~ EAR9S  LTC6947IUFD#TRPBF
ADF4196 Int-N and frac-N 04106 -216 25 3 88  5x5LFCSP  5A991b  ADF4196BCPZ-AL7
ADF4157 Frac-N/int-N PLLs 05t06 211 32 3 23 TSSOP 5A991b | ADF4157BRUZ-RLY
ADF4157 Frac-N/int-N PLLs 05t06 211 32 3 23 4xA4LFCSP  5A991b | ADFA157BCPZ-AL7
ADF4158 Int-N and frac-N 05t06.1 216 32 3 23 4x4LFCSP  5A991b  ADFA158CCPZ-AL7
ADF4156 Frac-N 051062 -220 32 3 2% TSSOP 5A991b | ADF4156BRUZRLY
ADF4156 Frac-N 05t06.2 —220 32 3 26 4x4LFCSP  5A991b  ADFA156BCPZ-AL7
HMC704 Frac-N ~0t08 —230 100 33,5 52,6  4xA4LFCSP  EAR99 HMC704LP4E
HMC703 Frac-N with sweeper 0108 -230 100 33,5 547  4xA4LFCSP  EAR99 HMC703LP4E
HMC701 Frac-N with sweeper 0t08 221 70 33,5 90,37 6x6LFCSP  EAR99 HMC701LPGCE
HMC700 Frac-N with sweeper ~0to8 221 70 33,5 90,55  4x4LFCSP EAR99 HMC700LPAE
ADF4155 Int-N and frac-N 05t08 -2723 125 33 38 4xA4LFCSP  5A991b  ADF4155BCPZAL7
ADF4159% Swept frequency 051013 —224 10 3 33 4xA4LFCSP  5A991.b  ADF4159CCPZ-RLY
int-N and frac-N
ADF4169* Frac-N/int-N PLLs 05t0135 —224 130 33 85  4x4LFCSP  5A991b  ADFAIB9CCPZAL7
HMC702 Frac-N with sweeper ~0to 14 -221 70 33,5 13526  6x6LFCSP EAR99 HMC702LP6CE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
Additional PLLs can be found in the Clock Generation and Distribution section on page 71
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Fractional- N/Integer N PLLs (Continued)

Frequency Flgure of Merit PFDW Package

ﬁf & Frac-N/int-N 110265 235 51  4x4lFCSP  5A991b  ADFA15138CPZ

Integer-N PLLs with Integrated VCOs

Open-
Loop
e VCOo VCO Figure of e
Part Number Description (GH2) Phase Divider | Tuning Merit (mrml Ordering Part Number
Noise @ Inductor | (dBe/Hz)
100 kHz
(dBc/Hz)
) Ext L sets
Int-N PLLs with /210 4x4
ADF4360-9* VCO ~0t00.2 -120 0.16 /62 frerglrjlgr;cy -218 8 33 20t040 LFCSP 5A991.b = ADF4360-9BCPZRL7
. Ext L sets
Int-N PLLs with ~ 0.065 to 4x4
g% = o I
ADF4360-8 Veo 04 120 0.16 No frerg:::gcy 216 8 33 20to40 LFCSP 5A991.b = ADF4360-8BCPZRL7
Int-N PLLs with ~ 1.05to0 4x4
ADF4360-6* VCO 125 -110 115 /1,/2  Internal -216 8 33 251045 LFCSP 5A991b | ADFA4360-6BCPZRL7
ADF4360-5% i) \I;Iélbs e 12t0 1.4 -110 13 /1,/2  Internal -216 8 33 251045 I_L::ESLIP 5A991.b = ADF4360-5BCPZRL7
Int-N PLLs with 1.45to 4x4
ADF4360-4* Veo 175 -110 1.6 /1./2  Internal -216 8 33 251050 LFCSP 5A991.b | ADF4360-4BCPZRL7
. Ext L sets
ADFaggo7* NN \';(Ebs with gs5118 <116 05  /1./2 fequency 216 8 33 251045 s 5A%S1b  ADFA360-7BCPZRLY
range
ADF4360-3* i) \I;gbs i 16019  -110 18 /1,/2  Internal -216 8 33 251050 |_4FCXS4P 5A991b | ADFA4360-3BCPZRL7
Int-N PLLs with ~ 1.85t0 4x4
ADF4360-2* Veo 217 -110 2 /1,/2  Internal -216 8 33 251050 LFCSP 5A991.b = ADF4360-2BCPZRL7
Int-N PLLs with ~ 2.05to 4x4
ADF4360-1* Veo 215 -110 225 /1,/2  Internal -216 8 33 251050 LFCSP 5A991.b | ADF4360-1BCPZRL7
ADF4360-0% i) Cgbs o 2410275 110 26 /1./2  Internal -216 8 33 251050 L4FES4P 5A991.b = ADF4360-0BCPZRL7
Int-N PLLs with ~ 0.373 to 4x5
LTC6946-1 Veo 374 -110 3 /1t0/6  Internal 226 100 33/5  80/40 LFCSP EAR99  LTC6946IUFD-1#TRPBF
Int-N PLLs with ~ 0.513 to 4x5
[TC6946-2 VO 191 -106 4 /1t0/6  Internal —226 100 33/5  80/40 LFCSP EAR99  LTC6946IUFD-2#TRPBF
Int-N PLLs with ~ 0.640 to 4x5
[TC6946-3 Veo 579 -103 5 /1t0/6  Internal -226 100 33/5  80/40 LFCSP EAR99  LTC6946|UFD-3#TRPBF
Int-N PLLs with  0.700 to 4x5
[TC6946-4 VCO 6.39 -101 6 /1t0/6  Internal -226 100 33/5  80/40 LFCSP EAR99  LTC6946|UFD-4#TRPBF

Narrow-Band RF Fractional-N/Integer-N PLLs with VCOs

Open-Loop | Open-Loop

VCO Phase | VCO Phase Figure of :
E?Jr;[nber Description FrEiglJHezr;cy Noise @ Noise @ Merit P?;k;?e %%Ej’: Or('J\‘eJIrggePrar‘[
100 kHz 1 MHz (dBc/Hz)
(dBc/Hz) (dBc/Hz)

HMC824  Frac-N PLL 0.78 t0 0.87 —123 -148 14 —229 FvC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC824LP6CE
Frac-N PLL 0.665 to 0.825 —124 -148 +11

HMC822 triband VCf’) 1.33 t0 1.65 -118 142 +6.5 —229 FvC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC822LP6CE
2661033 -112 -136 +4
Frac-N PLL 0.795 to 0.945 —123 -148 +10

HMC838 triband VCé 1.59 to 1.89 -118 -118 +75 —229 FVC0/20 3.3/5 51/77 6x6LFCSP  EAR99 HMCB838LP6CE
3.18103.78 -112 -112 —4
Frac-N PLL 0.86t0 1.04 —122 -147 +10

HMC821 triband VCb 1.72t02.08 -116 -141 +6.5 221 FVCO/20 BR/5 51/97 6x6LFCSP  EAR99 HMC821LP6CE
344t04.16 -110 -135 —4
Frac-N PLL 1.025t01.15 -120 147 +12

HMC837 triband VCé 205t02.3 -114 141 +10.5 230 FVC0/20 3.3/5 47/94  6x6LFCSP  EAR99 HMC837LP6CE
411046 -108 -135 -05
Frac-N PLL 1.05 to 1.205 121 -146 +10

HMC839 triband VCE’) 2110241 -116 -140 +1.5 —229 FvC0/20 3.3/5 51/78 6x6LFCSP  EAR99 HMC839LP6CE
4210482 -109 -135 —4

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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Narrow-Band RF Fractional-N/Integer-N PLLs with VCOs (Continued)

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

Open-Loop
VCO Phase
Noise @
100 kHz
(dBc/Hz)

Figure of
Merit
(dBc/Hz)

Part

Package
(mm)

Ordering Part
Number

Frequency

Description (GHa)

Number

FeoNplL  10BW0125 122 147 +10
HMCg20 PO en 21910255 -116 —141 165 -227 FVCO/20  33/5  51/97 6xG6LFCSP  EAR9S  HMCB20LPSCE
438105.1 -110 135 -4
FracNPLL,  131t01415 117 145 +10
HMCBI0 "5 eh 26710983 Rt 139 g -230 FVCO/20  33/5  47/97 6xGLFCSP  EARIY  HMICS40LPGCE
HMC826  FracNPLL  0.99to1.105 121 146 1 229 FVCO/20  33/5 51/97 6x6LFCSP  EARIY  HMC82BLPGCE
HMC828  FracNPLL  1285t01415 118 -143 10 -229 FVCO/20  33/5  51/97 6xG6LFCSP  EAR9S  HMCB28LPSCE
HMC831  FracNPLL 18150201 118 143 75 —229 FVCO/20  33/5 51/97 6xGLFCSP  EARIY  HMCS31LPGCE
HMC836  FracNPLL  3365t03705 111 136 0 277 FVCO/20  33/5  51/97 6x6LFCSP  FARIS  HMCS36LPGCE
Additional PLLs can be found in the Clock Generation and Distribution section on page 71.
Narrow-Band Fractional-N/Integer-N PLLs with Integrated VCOs
Open-Loop VCO Figure of RE :
mr:nber Description Fre(gtll_lezr)my Phase Noise @ (gé)l;; ) Merit Frac-N Mode P?ﬁ]kni?e E%i’: Orﬁ;ﬁgeﬁan
1 MHz (dBc/Hz) (dBc/Hz) (MHz)
HMC764 Fracv'v'?‘t/r:’l}'c'\[‘fu 731082 140 15 226 70 90/245 6xBLFCSP  EARIY  HIVIC/BALPGCE
HMC765 Fra:/’?‘t/r:r{}'c'\épu 7810838 140 13 2% 70 33/5 90/245 GxGLFCSP EARS  HMC7G5LPCE
HMC767 F’a‘il’v'i“t/h”{}gépu 8.45 10 955 138 12 230 100 33/5 54257 GxGLFCSP EAR9Y  HMC7ETLPECE
HMC769 F"”‘C\;,';‘t/h"{}g\(‘f“ 90510 1015 140 12 30 100 33/5 54272 6xGLFCSP EAR9Y  HMC76OLPECE
HMC778 Fra;’;‘t/h"{}'c'\(‘f“ 9610108 140 9 230 10 335 54272 GxGLFCSP EAR9Y | HMC778LPGCE
HMC783 Frac\;{'}‘tﬁr{}'c'\[‘jpu 11510125 134 10 2% 70 33/5 90/145 GxGLFCSP EARSS  HMC783LP6CE
HMC807 Fra‘;‘v';‘t{]"{}‘c'\[‘f“ 12410134 32 8 2% 70 33/5 90/205 6xGLFCSP EARS | HMCBO7LP6CE
Wideband Fractional-N/Integer-N PLLs with Integrated VCOs
Open-Loop VCO Figure of
Open-Loop VCO ; .
Part Number | Description ey Phase Noise @ PrEsslbse | @l | LETE Vs Felags | ELU Ordering Part Number
(GHz) 100 khz (dBo/Ha) 1 MHz (GHz) | (dBc/ (V) (mm) Code
(dBc/Hz) Hz)
Wideband 0.045t0 1.05 6x6
HMC829 fracN/intN 141021 108 134 4 221 100 335 52185 Lo EARSS  HMOCB29LPBGE
PllandVCO 281042
HIVC834 fracN/intN 0% 108 134 4 227 100 335 52185 EAR9Y | HMCB34LPGGE
281042 LFCSP
PLL and VCO
56t084
Wideband 6x6
HMC832 fracN/intN  0.025t0 3 -116 -139 2 26 10 33 219 5A991b | HMC832LPGGE
LFCSP
PLL and VCO
Wideband Bx6
HMC830 fracN/intN  0.025t0 3 ~116 14 2 227 100 335 52185 5A991b | HMCB30LPGGE
LFCSP
PLL and VCO
Wideband 4x5
LTC6948-1 fracN/intN 037310374 -110 130 3 25 76 33/5 90/40 EAR99 | LTC6948IUFD-1#TRPBF
LFCSP
PLL and VCO
Wideband 6x6
HMCS35*  frac-N/intN 003310 4.1 108 ~134 4 227 100 33/5 48220 5A991b | HMCB35LPGGE
LFCSP
PLL and VCO
Wideband 5x5
ADFA355-2%  fracN/intN 0055t 4.4 -120 142 22 =223 125 33/5 110/80 5A991g | ADFA355-2BCPZ
LFCSP
PLL and VCO
Wideband 112t 55
ADF4351 fracN/intN  0.035t0 4.4 114 134 22 - 32 33 0 9X°  cagaih | ADF4351BCPZ
143 LFCSP
PLL and VCO

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

* = X-Microwave
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Wideband Fractional-N/Integer-N PLLs with Integrated VCOs (Continued)

Open-Loop VCO | Open-Loop VCO

o Frequency Phase Noise @ | Phase Noise @ | @ Fyy; Vs Package | ECCN .
Part Number Description (GH2) 100 kHz 1 MHz (GH2) v il Code Ordering Part Number
(dBc/Hz) (dBc/Hz)
Wideband x5
ADF4350 frac-N/int-N  0.1375to 4.4 -114 —134 22 -220 32 33 LFCSP 5A991.b ADF4350BCPZ
PLL and VCO
Wideband 4x5
[TC6948-2 frac-N/int-N  0.513 to 4.91 -105 -128 4 —225 76 33/5 90/40 LECSP EAR99  LTC6948IUFD-2#TRPBF
PLL and VCO
Wideband Ax5
[TC6948-3 frac-N/int-N  0.640t0 5.79 -103 -125 5 225 76 33/5 90/40 LFCSP EAR99  LTC6948IUFD-3#TRPBF
PLL and VCO
Wideband 6x6
HMC833 frac-N/int-N 0.025t0 6 -116 141 2 -227 100 33/5 52/185 LFCSP EAR99 HMC833LP6GE
PLL and VCO
Wideband 4x5
[TC6948-4 frac-N/int-N  0.700 to 6.39 -100 -122 6 —225 76 33/5  90/40 LECSP EAR99 | LTC6948IUFD-4#TRPBF
PLL and VCO
Wideband 5x5
ADF4355-3* frac-N/int-N 5.156 to 6.6 -118 -140 2.2 -223 125 3.3 146 LFCSP 5A991.b ADF4355-3BCPZ
PLL and VCO
Wideband 55
ADF4355% frac-N/int-N 0.055t06.8 -116 -138 22 -223 125 3.3/5 110/80 LFCSP 5A991.b ADF4355BCPZ
PLL and VCO
Wideband 55
ADF4356* frac-N/int-N 0.053t0 6.8 =115 -137 34 227 125 3.3/5 110/80 LFCSP 5A991.b ADF4356BCPZ
PLL and VCO
Wideband 5x5
ADF5355* frac-N/int-N  0.053 to 13.6 -107 -129 10 -221 125 3.3/5 110/80 LFCSP 5A991.b ADF5355BCPZ
PLL and VCO
Wideband 55
ADF5356* frac-N/int-N  0.053 to 13.6 -107 -129 10 227 125 3.3/5 110/80 LECSP EAR99 ADF5356BCPZ
PLL and VCO
Wideband
ADFSBI0 e N/intN 0,057 to 146 114 135 10 29 10 335 27 7xT papag  ADFSBI0BCCZ
New 110 LGA
PLL and VCO
Wideband
ADFASTZ g NAintN. 0,062 10 16.0 116 437 8 24 160 335 W TxT pageg  ADR4372BCCZ
New 135 LGA
PLL and VCO
Wideband
<1 fracN/intN  0.062 0 32.0 100 an 2 234 180 335 W 7xT £rpeg | ADFA37IBCCZ
New PLL and VCO 135 LGA

Additional PLLs can be found in the Clock Generation and Distribution section on page 56.

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

46 // RF, Microwave, and Millimeter Wave Products Selection Guide 2020


http://www.analog.com/ADF4350
http://www.analog.com/ADF4350BCPZ
http://www.analog.com/LTC6948
http://www.analog.com/LTC6948IUFD-2
http://www.analog.com/LTC6948
http://www.analog.com/LTC6948IUFD-3
http://www.analog.com/HMC833
http://www.analog.com/HMC833LP6GE
http://www.analog.com/LTC6948
http://www.analog.com/LTC6948IUFD-4
http://www.analog.com/ADF4355-3
http://www.analog.com/ADF4355-3BCPZ
http://www.analog.com/ADF4355
http://www.analog.com/ADF4355BCPZ
http://www.analog.com/ADF4356
http://www.analog.com/ADF4356BCPZ
http://www.analog.com/ADF5355
http://www.analog.com/ADF5355BCPZ
http://www.analog.com/ADF5356
http://www.analog.com/ADF5356BCPZ
http://www.analog.com/ADF5610
http://www.analog.com/ADF5610BCCZ
http://www.analog.com/ADF4372
http://www.analog.com/ADF4372BCCZ
http://www.analog.com/ADF4371
http://www.analog.com/ADF4371BCCZ

ADF41513: 1 GHz to 26.5 GHz Integer-N/Fractional-N PLL/Synthesizer

Key Features

>
>

1 GHz to 26.5 GHz bandwidth

Ultralow noise PLL: synthesizer noise floor; integer-N: =234 dBc/Hz;

fractional-N: —231 dBc/Hz

High maximum PFD frequency; integer-N: 250 MHz;

fractional-N:125 MHz

25-bit fixed/49-bit variable fractional modulus
» Single-ended reference input

Phase resync

Digital lock detect

vV V. v v v Y

Integrated 1.8 V low drop out regulator

Programmable charge pump currents: 16x range

3-wire serial interface with register readback option
Hardware and software power-down mode

> 33V powersupply 33V harg punp sanoing
Now October 2018
VP AVDD1 AvDD1 AVDDZ AVDDG A\IDDA AVDDS RSET
O O O O O O O O
AFD41513
e
REF,, ¢ Doubler [~ R Counter —I
+2
- L > + ]
Divider Phase
Frequency (;r:‘ar:s)e ) CP
< Npw Detector
High-Z CSR
<«—— DGND
_ Lock
‘ Detect
MUXOUT Output | ay, o
LT * DC2
<«—— DVpp
DLD
<—— Rpyy & RF, A
- SDoyr | N C
- RF,\B
A IN'
CE 25-Bit Fixed/49-Bit Variable
Fractional Interpolator
TXDATA
CLK 32-Bit Fraction Modulus Integer
DATA Data Value 22 Value Value
LE Register i * 18V :I Crean
r'S Regulator
g CREGZ
o
O
GND

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

* = X-Microwave
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ADF4371: 625 MHz to 32 GHz PLL and Ultralow Phase Noise VCO
Best Harmonics, Excellent Phase Noise, Best Spurs, Widest Frequency Range, Integrated LDO Regulators

Key Features > 1/f FOM: —127.4 dBc/Hz
» RF bandwidth: 62.5 MHz to 32 GHz » Integrated tracking filters, integrated LDO regulators
» Low phase noise VCO: » —100 dBc PFD spurs; —60 dBc IBS; —30 dBc 0.5 harmonic
= —111 dBc/Hz at 100 kHz offset at 8 GHz » Max PFD frequency: 155 MHz (fractional-N); 250 MHz (integer-N)
= —134 dBc/Hz at 1 MHz offset at 8 GHz > Phase adjust and resync
= —105 dBc/Hz at 100 kHz offset at 16 GHz > 48-lead, 7. mm x 7 mm package
= 128 dBc/Hz at 1 MHz offset at 16 GHz Key Benefit and Applications
= -98 dBc/Hz at 100 kHz offset at 32 GHz > Excellent bandwidth, phase noise, spurs, harmonics, subharmonics

® —122 dBc/Hz at 1 MHz offset at 32 GHz
= High resolution 38-bit programmable modulus
» FOM: =234 dBc/Hz (integer-N); =232 dBc/Hz (fractional-N)

VCC,CAL VCCVCO VCC,LDO VCCX1 VCCXZ VCCX4 VCCMUX VCCSV VDDNDIVVDDiLS VCCLDOGV VCCREF VDDiPFD vDDfVP

O O
29 29 O—O O—0U 19

ADF4371
2 Multiplexer ,l> MUXOUT
REFP x2 lo Doubler R2_SW
REFN Doubler A -
VCCpecOUT
SCLK cP
SDIO Data Register Function our
csB | Latch 1 Phase
Comparator v
Tracking TUNE
o nt Fraction | | Modul Tt
Noise nteger raction odulus
Lo | Reg Reg Reg o [:]%'::I Output RF32P
~ Stage RF32N
i 18 GHz to 32 GHz
Third-Order Tr:if::rn 9
Fractional Interpolator w_
A 4
= Output RF16P
[ x2 %
= ~ Stage RF16N
{>— ‘;WY\_ » 8 GHz to 16 GHz
»>1 +1/2/4/8/ Output — RF4_16P
»| 16/32/64 Stage RF4_16N
vy 0.06 GHz to 8 GHz
] Mux [«
_ (R
Output RF8P
T Y i
0.08 GHz to 8 GHz
O)

N
>
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ADF5610: 55 MHz to 15 GHz Wideband Synthesizer with Integrated VCO
Low Spurious PLL Integrated with Lowest Phase Noise and Highest Output Power VCO

Key Features

RF output frequency range: 55 MHz to 15 GHz
Industry-leading voltage-controlled oscillator performance
Phase noise: =116 dBc/Hz typical at 100 kHz (7 GHz)
Phase noise: —114 dBc/Hz typical at 100 kHz (10 GHz)
Phase noise: —109 dBc/Hz max at 100 kHz (15 GHz)
Fractional-N synthesizer FOM: =226 dBc/Hz

Integer-N synthesizer FOM: =229 dBc/Hz

High resolution, 24-bit Z-A modulator

vV V.V vV v v v Y
vV V. V. vV v v v Y

GND

Analog and digital lock detect

VG
GND
vT

& a
g€ 2 8 2 % 2 5 &
x (O] =] (0] o 7] n (7]
GND
RVDD
GND
VDDLS )
_’|Divri‘der| | cal
GND
Fundamental
cp Output
GND \ ]
VPPCP Modulator
GND
AVDD
N
GND Peiectorn Divider
GND

Doubled
Output

/1/2/4/8/16
/32 /64 /128

o« o o o 9 a o
< 2 & z & 2 2 S
m 6 2 6 Q ©o o ©
a [3)
> >

VCCHF

GND
VDD1
GND

VCO power supplies: 5V, typical

GND
VPRST
VvDD2
vcovce
GND
RFOUT
GND
VvDD3
PDIV_OUT
NDIV_OUT
GND

GND

Phase frequency detector (PFD) operation to 100 MHz
Reference frequency operation to 350 MHz

Maintains frequency lock over -40°C to +85°C
Programmable = by 1, 2, 4, 8, 16, 32, 64, or 128 output
Analog and digital power supplies: 3.3V, 3.8V typical

Programmable output power level: up to 5 dBm
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LTC6952/LTC6953: Ultralow Jitter LF to 12 GHz JESD204B Converter Clock Distribution Solution

ADF4371
» 60 fs jitter (equivalent ADC SNR method)
LTC6952/LTC6953
) » Dual outputs <8 GHz
» 11 ultralow noise CML outputs » Pulsed and continuous SREF modes )
] » Single output 8 GHz to 16 GHz
» 11 ps phase adjustment per output » Reference clean up PLL (6952 only) o )
S » Output tracking filter for optimal
» Reference and SYSREF distribution  » T,./T.,, =45ps ADC SEDR results
< ADC
SYSREF T
Clock
fret Tret
~— ADF4371 ~
SYSREF | Clock
LTC6952/LTC6953 ADC
11 Output PLL/Clock :
Distribution with
Phase Adjustable
Reference and
SYSREF Distribution
DAC >
SYSREF T
Common Applications Clock
frot
» Test and measurement - ADF4371 -
» Aerospace and defense Clock
SYSREF |
» Communications
. DAC
» High performance FPGA Clock
transmitters and receivers
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Voltage Controlled Oscillators

Low Current VCOs
VCO Phase )
) V/CO Phase Noise @ )
Part o Frequency Noise @ Pour Vigne Package Ordering Part
Number Description (GHz) 10 kHz (L%OC/kI-HIzZ) (dBm) (V) (mm) ECCN Code Number
(dBc/Hz)
HMC384  Withbuffer  2.05t02.25 -89 -112 35 0to10 3 35  4x4LFCSP EAR99 HMC384LP4E
HMC385  Withbuffer 2251025 -89 -115 45 0t10 3 35  4x4LFCSP EAR99 HMC385LP4E
HMC386  Withbuffer — 2.6t0 2.8 -88 -115 5 0t10 3 35  4x4LFCSP EAR99 HMC386LPA4E
HMCA16  With buffer 275103 -89 114 45 0t10 3 37  4xA4LFCSP EAR99 HMCA416LP4E
HMC388  Withbuffer  3.15t0 3.4 -88 -13 49 0t10 3 39  4xA4LFCSP EAR99 HMC388LPAE
HMC389  Withbuffer 33510355 -89 —112 47 0to10 3 41  4xA4LFCSP EAR99 HMC389LP4E
HMC390  Withbuffer  3.55t03.9 -87 112 47 0to10 3 42 4xA4LFCSP EAR99 HMC390LP4E
HMVC391  Withbuffer  3.9t04.45 81 —106 5 0t10 3 30  4x4LFCSP EAR99 HMC391LP4E
HMC429  With buffer 445105 -79 ~105 4 0t10 3 30  4xA4LFCSP EAR99 HMCA429LP4E
HMC430  With buffer 51055 -80 -103 2 0t10 3 27  AxA4LFCSP EAR99 HMCA430LP4E
HMC431  Withbuffer ~ 55t06.1 -80 —102 2 0t10 3 27  4xA4LFCSP EAR99 HMCA431LP4E
HMC358  Withbuffer ~ 581t06.8 -82 -110 11 0t10 3 100 MSOP EAR99 HMC358MS8GE
HMC4E6  Withbuffer  6.1106.72 73 —101 45 0t10 3 13 4x4LFCSP EAR99 HMCA466LPAE
HMC505 — Withbuffer  6.8t0 7.4 -80 —106 1 1to11 3 80  4x4LFCSP EAR99 HMC505LP4E
HMC532  Withbuffer ~ 7.1t07.9 -80 —101 14 1113 3 8  4x4LFCSP EAR99 HMC532LP4E
HMC5068  Withbuffer ~ 7.81087 -80 -103 14 11 3 77 4x4LFCSP EAR99 HMC506LPAE
High Performance VCOs
ey Bt VCO Phase VCO Phase
Part . Frequency Noise @ Noise @ P Wi Vee Package Ordering Part
Number LTI (6H2) C(]éthz‘;t 10 kHz 100kH: | @Bm) | W) | W) (mm) | ECCNCode | nmber
(dBc/Hz) (dBc/Hz)
HMC507* With 0/2 6.65107.65 3.325103.825 -90 -115 13 2113 5 230 5x5LFCSP  EAR93 HMC507LP5E
HMC508* With f0/2 731082 36510 4.1 -90 ~116 15 2113 5 240 5x5LFCSP  EAR93 HMC508LP5E
HMC509* With 0/2 781088 391044 -90 -115 13 2113 5 250 5x5LFCSP  EAR9Y HMC509LP5E
HMC1160%  With f0/2 8451093  4.225t04.65 -90 ~116 12 2113 5 260 5x5LFCSP  EAR93 HMC1160LPSE
HMC510% V‘Qit\t‘iég/gyajd 84510955 4205104775 -2 16 13 21013 5 315 5x5LFCSP 3A001allb  HMCSIOLPSE
HMC1161%  With f0/2 87110955 4.355104.775 -90 -115 1 2113 5 250 5x5LFCSP  EAR93 HMC1161LP5E
HMC511* Withf0/2  9.05t010.15 4525105075 -88 -115 13 2113 5 265 G5x5LFCSP  EAR9Y HMC511LPSE
HMC1162%  With f0/2 92510101 462510505 -86 -115 11 2t13 5 230 5x5LFCSP  EAR93 HMC1162LP5E
HMC1163%*  Withf0/2  965t0 1041  4.825t0 5.205 g7 -114 1 2113 5 205 5x5LFCSP  EAR93 HMC1163LP5E
HMC530% \Agit\t‘igg/gya;d 9510108 4751054 -85 -110 11 2113 5 35 5x5LFCSP 3A001a.11b  HMC530LP5E
HMC512* V‘Qit\t‘iggfyajd 96100108 481054 85 11 9 2113 5 330 5x5LFCSP 3A000allb  HMCHIZLPSE
HMC1164%  Withf0/2 103810113 51910565 -86 -114 8 21013 5 200 5x5LFCSP  EAR9Y HMC1164LP5E
HMC513* V\Qlt\:(;g/gya:d 1043101146 521510573 -85 -110 7 21013 5 275 5x5LFCSP 3A001.a11b  HMC513LP5E
HMC1165%  Withf0/2  11.07t0 1162 5535 t0 5.81 -88 -113 8 2t013 5 210 5x5LFCSP  EAR93 HMC1165LPSE
HMC534* Wd'fajgfyaid 106t0118  53t059 -82 —110 11 2113 5 350 5x5LFCSP 3A001.a.11b  HMC534LPSE
HMC514* V‘gf\:gg/gya:d 111710 12.02 558510 6.01 -g7 -110 7 21013 3 275 5x5LFCSP 3A001.a11b  HMCH14LP5E
HMC582* V\Qlt\:(;gfya:d 11t0124 5551062 -83 -110 9 21013 5 350 5x5LFCSP 3A001.a.11b  HMCH82LP5E
HMC515* V\gm[e)/gya;d 11510125  575t06.25 -83 -110 10 2113 5 200 5x5LFCSP 3A001.a.11b  HMC515LP5E
HMC1166%  With 02 1141101262 570510 6.31 -89 -115 11 2113 5 220 5x5LFCSP  EAR93 HMC1166LP5E
HMC583* V\glt\mg/gya:d 115t 128  575t06.4 -80 -110 11 2113 5 350 5x5LFCSP 3A001.a.11b  HMC583LP5E
HMVC1167%  Withf0/2 121710133  6.0851t06.65 86 -13 10 2t13 5 200 5x5LFCSP  EAR93 HMC1167LP5E
HMC529% V\Qlt\t‘lgg/gya:d 12410134 621067 -83 -110 8 21013 5 260 5x5LFCSP 3A001.a.11b = HMC529LP5E
HMC1168%  Withf0/2 1247101372 6.235106.86 -85 -113 10 2t13 5 190 5x5LFCSP  EAR93 HMC1168LP5E
HMC5B4* V‘gmg/ﬁyajd 1250139 62510695 81 10 10 21013 5 330 5x5LFCSP 3A001allb | HMCSBALPSE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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High Performance VCOs (Continued)

VCO Phase VCO Phase

Primary Divide

Part . Frequency Noise @ Noise @ Vg Package Ordering Part
Number Deseription (GH2) C()gtl_rllzu)t 10 kHz GH (V) (mm) ECCN Code Number
(dBc/Hz) (dBc/Hz)
HVCTI69%  Withfo/2 1292101407 646107.035 86 13 M 21013 5 220 5x5LFCSP  EARIY  HMCI169LPSE
HMC531% V\gmg/gyazd 136100143 6810745 81 10 10 21013 5 330 5x5LFCSP 3A001ailb | HMCS31LPSE
HMCE32% V\gltcl;g/gyazd 1425101565 7125107825 80 107 9 21013 5 350 5x5LFCSP 3A001ai1b  HMCE32LP5E
Higher Power and Frequency VCOs
) - VCO Phase
Primary Divide VCO Phase . .
“a Description AU Output Noise @ 10 kHz e @ Par | Vune P ECCN Code DA ET o
Number (GHz) (GHa) (dBo/Ha) 100 kHz (dBm) | (V) (mm) Number
(dBc/Hz)

HMC734%  With divide by4 8610102  215t0 255 70 100 18 11;" 5 218 5x5LFCSP 3A007.a11b | HMC734LPSE
HMC735%  With divide by 4 10510122 262510 3.05 75 100 17 1120 5 217 5x5LFCSP 3A007.a11b  HMC735LP5E
HMC736%  Withfo2 1451015 7251075 80 10 9 11t3° 42 150 4x4LFCSP  EAR9Y  HMC736LPAE
Hvczsgx Wit f0/2and o5 940999 104510 11.95 65 %5 9 1® 5 900 4x4LFCSP 3A001a11b  HMC738LPAE

divide by 16 13

With divide 1to
HMC533 e 23810248 1487510155 70 %5 12 1O 5 20 4x4LFCSP 3A00Iailb  HMCS3BLPAE
HMe7ggx  Withf0/2and 000068 11910134 64 B 8 1© 5 200 4x4LFCSP 3A007allb  HMC739LPAE

divide by 16 13

Ultrawideband VCOs
Part Frequenc VOO Phase VOO Phase i V, Package
Number Description (gHz) Y | Noise @ 10kHz | Noise @ 100 kHz (dEU;;]) R;')‘E (mm? ECCN Code | Ordering Part Number
(dBc/Hz) (dBc/Hz)

HMCB475  WBVCO 49, 45 79 106 5 01023 5 53 4x4CLCC  EAR99 HMCB475LC4B
New with buffer
HMC586* W‘g%tg”d 4108 75 100 5  0to18 5 55 4xALFCSP  FAR99 HMC586LC4B
HMC587* W‘S%%a“d 5t010 65 95 5 0to 18 5 55 4xA4LFCSP  EAR99 HMC587LC4B
HMC732* W“\j/%%a“d 6012 65 %5 1 002 5 57 4x4LFCSP  EAR9 HMC732LC48
RICEURN Ul audy BeE IS 68 98 0 05013 7 60 6xGLFCSP AR HMCB074LPSGE
New \VCO (5 max)
HMCG380* ~ WBVCO o 46 64 - 6§ 0w 5 75 4x4CLCC  FARS HMC6380LC4B
New with buffer
HMC733% W'f/%t[’f“d 1010 20 60 90 2 {];zz% © 5 0 4x4LFCSP  FAR99 HMC733LC48

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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HMC6475: 39 GHz to 7.5 GHz Wideband VCO with Buffer Amp

Key Features

e g g 2 2 o
. . . > 2 2 2 2 >
» Wide tuning bandwidth T 2 8§ 5 § ¢@
> 5dBm output power
> ise: —
Low phase noise: —106 dBc/Hz at 100 kHz e BN/
» No external resonator
» Single supply: 5 V/53 mA N/e2 17N/C
» 4 mm x 4 mm ceramic LCC package N/C 3 16 N/C
Applications Vtune 4 ———_"| 15 rroUT
> Radars N/CS 14 GND
> Satcom
N/C 6 13 N/C
» Test and measurement
~ © o =) - ~ Package
Q Q Q o 5 o Base
GND

HMC8074: 8.3 GHz to 15.2 GHz Wideband VCO

Key Features

» Wideband tuning

» Dual output:
= RF1=-510+6 dBm NC 1
= RF2=-15t0—4 dBm

(] 4o0nc
(1 39nc
(1 3snc
(1 s7nc
(1 3enc
(13snc
(1 3anc
(1 33nc
(1 s2nc

30 NC

29 VC1
8.3-10.1 GHz

GND 2

qﬁ ﬂCmmc

» Four independent VCO with common tuning
) RF23 28 GND

» No external resonator required

GND 4 < 27 VT
» 6 mm x 6 mm LFCSP package

RF15 10.1-11.9 GHz 26 GND
Applications

GND 6 25 VC2

» Microwave point-to-point radios

NC 7 24 GND

11.9-13.6 GHz
13.6-15.2 GHz

Millimeter wave 5G network radios

VCB 8 23VC3

Satellite communications

NC9 22Vc4

Military and aerospace equipment

21 NC

UU%&U

v v.v Vv

Test and measurement NC 10

Package
Base

iy ] HW Hqﬁ ﬂqﬁ HW

NC11 [ )
NC12 [ )
NC13 [ )
NC14 | )
NC15 [ )
NC16 [ )
NC17 [ )
NC18 [ )
Nc19 [ )

GND
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Frequency Dividers, Multipliers, and Detectors

Frequency Dividers, Prescalers, and Counters

Phase Noise @ :
Part Description Input Frequency Output Input Power Output 100 kHz Offsat Package ECCN Code Ordering Part
Number (GHz) Frequency (GHz) (dBm) Power (dBm) (dBe/Ha) (mm) Number
HMc7gqs  Programmable 02102 Variable ~ ~2t0+10 10 -160 5 135 3x3LFCSP  EAR93  HMC794LP3E
dividebyn=1t04
HMC394 5'bt')ty°r?‘i”;et’6‘g;'de 011022 Variable  —15to+10 4 153 5 194 4x4LFCSP 3A0D1allb  HMC394LPAE
HMcgoge  Programmable 04106 Variable 010410 3 158 33 100 3x3LFCSP  EARSY  HMOCI0SLPGE
dividebyn=1t04
Programmable
HMC705%  divide by n =1 011065 Variable 1510 +10 0 153 5 190 4xALFCSP  EARSY  HMIC705LPAE
to 17
Hvcgsy ~ABditeA 0107 Variable  —15to-30 ZVPPIMO_iey 5 g4 5xsiFCSP EARSY  HIMCOBALPSE
programmable 100 Q 83
HMC432%  Fixed divide by 2 0to8 Otod  -12t0412 -3 148 3 42 SOT26  3A001allb  HMCA3ZE
HIVIC361%  Fixed divide by 2 0t0 10 Otos  —15t0+10 3 148 5 83 SOIC  3A001.allb  HMC361S8GE
HMC361  Fixed divide by 2 0t012 006  —15t0+10 3 148 5 83 Die  3A00Tallb  HMC36I
HMC361*  Fixed divide by 2 0t 13 01065  —15t0+10 4 148 5 83 Hes”l\r/ﬁ“c 3A001a.11b  HMC36168
HMCA92%  Fixed divide by 2 0to18 009  —0to+0 4 -150 5 78 3x3LFCSP 3A001.allb  HMCA92LP3E
ADFSO00*  Fixed divideby2 41018 209 -10to+0 -5 4733 3 3x3lCsP paeg 00O
HIVICA37*  Fixed divide by 3 0to7 0002334  —12t0412 -1 -153 5 69  MSOP  3A001.allb HMCASTMSBGE
HMC433*  Fixed divide by 4 0to8 02  -12t0+2 =2 ~150 3 53  SOT26  3A001allb  HMC433
HMC362  Fixed divide by 4 0t012 0to3  -15t0+10 -6 149 5 68 Die  3A001allh  HMC362
HMC362%  Fixed divide by 4 0012 03  -15t0+10 6 -149 5 68 SOIC  3A001.altb  HMC362S8GE
HMC365  Fixed divide by 4 0t013 00325  ~15t0+10 5 —151 5 120 Die  3A00Tallh  HMC365
HMIC365%  Fixed divide by 4 0t 13 010325  -15t0+10 7 151 5 120 Hesr'l\r/‘l‘;“c 3A001b2d  HMC36568
HMC365%  Fixed divide by 4 0t013 000325  —15t0+10 5 151 5 120  SOIC  3A001b2d  HMC365S8GE
HIICA93%  Fixed divide by 4 0to 18 Otod5  —0t0+10 -4 ~150 5 9 3x3LFCSP 3A00Tallb  HMCASLPSE
ADFSODT*  Fixed divideby4 4018 21045  —10to+10 -5 S50 33 30 3x3LCSP  pagg OO
HMC447%  Fixed divideby4 101026 251055  -15t0+10 4 -150 5 9 3x3LFCSP 3A001.allb  HMCA47LC3
HMC438%  Fixed divide by 5 0to7 Oto14 1510410 I 153 5 80  MSOP  3A001.allb HVCA38MSSGE
HVICA34  Fixed divide by 8 0t08 Oto 100+12 -2 ~150 3 62  SOT26  3AD0Tallb  HMCA34E
HMcggea Frogrammable 0.1t024 Variable 510410  -3t0+46 153 5 73 3x3LFCSP  EARS  HMCBG2ALPSE
dividern=1t08
HMC363*  Fixed divide by 8 0012 0015  -15t0+10 -6 -153 5 90 Die  3A00Tallh  HMC363
HMC363%  Fixed divide by 8 0t 12 0015  —15t0+10 4 153 5 90 Hesrm“c 3A001.a11b  HMC363G8
HMC363%  Fixed divide by 8 0012 0tol5  —15t0+10 -6 -153 5 90 SOIC  3A001.allb  HMC363S8GE
HIVICA94%  Fixed divide by 8 0to 18 00225  —0t0+0 4 ~150 5 103 3x3LFCSP 3A001allb  HMCAQALPSE
ADFS00Z*  Fixed divideby8 41018 0510225 1010410 5 53 33 30 3x3LCSP  pagg OO

Frequency Multipliers—Active

Input
. Input Frequency | Output Frequency Output 100 kHz Phase lgy Package ECCN Ordering Part
(GHz) (GHz) F()géNrs)r Power (dBm) |  Noise (dBc/Hz) ( ) (mA) (mm) Code Number

HMC1096 x2 active 19t028 371056 0 12 142 9 3x3LFCSP  EAR99 HMC1096LP3E
HMC575 x2 active 3t04.5 6to9 S 17 -140 5 90 4x4LFCSP EAR99 HMC575LPAE
HMC369 x2 active 4.95106.35 9910127 0 4 -142 5 46 3x3LFCSP  EAR99 HMC369LP3E
HMC368 x2 active 45t08 91016 2 13 -140 5 75 4x4LFCSP EAR99 HMC368LPAE
HMC561 x2 active 410 10.5 81021 5 17 -139 5 98 Die EAR99 HMC561
HMC561 x2 active 410 10.5 81021 5 17 -139 5 98 3x3LFCSP  EAR99 HMC561LP3E
HMC573* x2 active 4t0 11 81022 5 12 -134 5 92 3x3LFCSP  EAR99 HMC573LC3B
HMC814 x2 active 6510123 1310 24.6 4 17 -136 5 88 Die EAR99 HMC814
HMC814* x2 active 6.51012.3 1310246 4 17 -136 5 88 3x3LFCSP  EAR99 HMC814LC3B
HMC448 x2 active 9510125 1910 25 0 " -135 5 48 Die EAR93 HMC448
HMC576 x2 active 910 145 181029 3 17 -132 5 82 Die EAR99 HMC576

3 17 -132 5 82 3x3LFCSP  EAR99 HMC576LC3B

\ HMCb576* x2 active 910 145 1810 29
k = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. ¥ = X-Microwave
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Frequency Multipliers—Active (Continued)

Part Descriotion Input Frequency Output ;25\:’; Output 100 kHz Phase Package ECCN Ordering Part
Number P (GHz) Frequency (GHz) (dBm) Power (dBm) |  Noise (dBc/Hz) (V) (mA (mm) Code Number

HMCOIZ*  x2active 1210155 251031 4 17 4xALFCSP  EARS  HIMICO42LPAE
HMCS77*  x2actve 13510155 271031 5 20 128 5 213 4x4LFCSP  EARS  HMCS77LCAB
HMCS78  x2active 1210165 2103 3 17 132 5 8l De  EARS  HMCS78
HMCS78*  x2active 1210165 2103 3 17 132 5 81 3x3LFCSP EARSY  HMCS78LC3B
HMCS8  x2actve 11023 21046 5 15 — 5 175 De  EARS  HMCS
HMCS79%  x2active 161023 21046 3 9 127 5 7 De  EARS  HMCS79
HMC43*  xdactve 2451028 9to 112 15 4 142 5 52 A4xALFCSP  EARSD  HMCM3LPAE
HMCE95*  xdactve 2851033 1410132 15 7 140 5 60 4x4LFCSP EARID  HMCGOSLPAE
HMC3T0*  xdactve  36t4] 14410164 15 0 140 5 55  4x4LFCSP  EARSD  HMCS70LPAE
HMCITID  »bactve 1183101433 711086 3 13 — 4 2% Die  EARM  HMCTIID
HMCUA*  Bactive  12375t014  99t112 15 6 136 5 68 4xALFCSP  EARSD  HIVCAJALPAE
HMCWS®  dBactie oo 991t 11 15 7 130 5 78 4xA4LFCSP  EARS  HMCASLPAE

Frequency Multipliers—Passive

Conversion
Loss
(dB)

Input Frequency Output Frequency | Input Drive

1 FO Isolation | 4 FO Isolation | Package ECCN Ordering Part

Part Number Description (dB) (dB) (mm) Code Number

(GHz) (GHz) (dBm)

HMC-XDB112 x2 passive 10to 15 201030 10to 15 Die 5A991h  HMC-XDB112
HMC1105* x2 passive 20 to 40 40 to 80 111015 n Die EAR99 HMC1105
HMC-XTB110 x3 passive 2410 30 7210 90 10t0 15 19 — — Die 5A991h  HMC-XTB110

Phase Frequency Detectors

Input 10 kHz Phase

Part _ Input Power . QOutput Level : o Package Ordering Part
Number Dl Fr?gﬁ?cy p(dBm) [ d'\é?;l/si—?z} ?mA) / ). (mm? LB Numger
HMC984 With charge pump 0t00.35 +3t0+12 — 0.02t0 2.5 5,3 97,27 4x4LFCSP EAR99 HMC984LP4E
HMC439 Ultralow phase noise 0.01t01.3 —10to0 +10 —153 2V p-p 5 96 QSoP 3A001.a.11.b  HMCA439QS16GE
HMC3716 Ultralow phase noise 001t01.3 —10to +b 158 2Vpp ® 115 4x4LFCSP 3A001.a.11.b HMC3716LPAE
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Tunable Low-Pass/Band-Pass Filters

Cutoff Freq Stop Band Tuning
Part Number Description Freigtlj_lezr)wcy Control Range Frequency Response RettzgéLoss P?%k;?e ECO(EJ,: Ordering Part Number
(MHz) (Rej > 20 dB) (ns)

Programmable,

HMCI044  harmoniclow- 0103025 Digital 3bits 1000 to 3000 — 10 10 3x3LFCSP EARSD  HMCIOA4LP3E
pass filter
fc and BW,
BT Rl g [ 10% f, +10%, 200 10 5x5LFCSP EARS  HMCBS0ALPSE
New pass filter
0Vio 14V
f. and BW,
N Lo e 9% f, £10% f, 200 10 5x5LFCSP EARSY  HMCBOTALPSE
New pass filter
0Vio 14V
B e BTV ) 135 % g 200 165  5x5LFCSP EARS  HMCBBTALPSE
New filter to 14V
fo and BW,
i I T L [ 8.7% f, +10%, 200 96  5xG5LFCSP EAR9Y  HMCBSZALPSE
New pass filter 6.25
0Vio 14V
HMC882A Tunable low-pass fc, analog
e o 31069 5% 3951069 128 fup 200 13 5x5LFCSP EARS  HMOCSB2ALPSE
f., 0Vto
ADMVBAIS Tunableband- 746 45y higns 6% 08 147xf, 200 8  6xGLFCSP EARS®  ADMVB4IBACPZ
New pass filter ey beT
ADMV8420 Tunable band- f., analog o " 2
- i T2 GRS 0% —a0%, 200 85  4x4LFCSP EARSS  ADMVBA20ACPZ
£,0V1o0
ADMVBASZ  Tunableband- - 4ei000 15\ highy 7% 075xf, 1.25xk, 200 9 6xGLFCSP EARSY  ADMVBA32ACPZ
g
New pass filter ey b

ADMV8420: 10 GHz to 20 GHz Tunable Band-Pass Filter

Key Features

. . 8 o o9 g 2
» Excellent wideband rejection: <35 dB © 2z 2 2 2 ©
. . § 8 § I R 2
» Fast tuning response: <300 ns typical U U U U U:"
> Insertion loss: 5 dB GND 1O =C18GND
» Wideband tuning GND 2 :)—_;_ (| 17GND
» Minimum external component = compact solution RFIN 3 [ O)—| | 7{ I ——C_] 16 RFOUT
» 4 mm x4 mm LFCSP package GND4[ D (] 15 GND
- n GND 5 ) — 14 GND
Applications = =
) GND6[ )— —_]13GND
» Test and measurement equipment __rﬂ ﬂ ﬂ ﬂ ﬂ;.
» Radar and microwave receiver sensors 8 6 % 2 £ 8| Padage
2 3 Bg g g
» Very small aperture terminal (VSAT) & = > 2 2 3 GND

N
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RF Power Detectors

TruPwr rms Responding Detectors

Part Input Frequency | Input Range | Dynamic Range | Vs ley Package ECCN

AD8361 Linear in V/V rms [Fto25 -211t0+49 3tobh SOT 23 5A991.b AD8361ARTZ-RL7
AD8361 Linear in V/V rms [Fto 25 -2110+49 30 3tod 11 S0IC 5A991.b AD8361ARMZ-REEL7
AD8364 Dual linear-in-dB lFto27 —5810 +2 60 5 70 5x 5 LFCSP 5A991.b AD8364ACPZ-WP
AD8362 Linear-in-dB [Ft0 3.8 —55t0 +12 65 5 20 TSSOP 5A991.b AD8362ARUZ-REEL7
HMC1010 Linear-in-dB 0to39 —52to +10 60 5 48 4 x 4 LFCSP EAR99 HMC1010LP4E
HMC1020 Linear-in-dB 0t039 —64t0 +7 7 5 55 4 x 4 LFCSP EAR99 HMC1020LP4E
Linear-in-dB with
HMC1021 envelape detectar 0t039 —62 to +8 70 5 75 4 x 4 LFCSP EAR99 HMC1021LP4E
Dual linear-in-dB with
HMC1030 anvelope detector 0to39 —61to+10 70 5 143 5x 5 LFCSP EAR99 HMC1030LP5E
Linear-in-dB with
HMC1120 envelape detector 0to39 —62to +10 72 3 70 4 x 4 LFCSP EAR99 HMC1120LP4E
HMC909 Linear-in-dB O0tob8 —51t0-11 40 5 42 4 x 4 LFCSP EAR99 HMC909LP4E
Linear in V/V rms with
ADL5511 anvelape detectar Oto6 -30to+17 47 5 215 4 x 4 LFCSP EAR99 ADL5511ACPZ-R7
AD8363 Linear-in-dB ~0to 6 —52t0 +0 52 5 60 4 x 4 | FCSP 5A991.b AD8363ACPZ-WP
LT5581 Linear-in-dB 001106 -35t0 +8 40 t%75 14 3x2DFN EAR99 LT5581IDDB#TRPBF
LTC5587 RIS ISl 001106 351048 40 33 3 3x3DFN EAR99 LTC5587IDD#TRPBF
Dual-channel, linear-in-dB,
LTC5583 VSWR, peak detect 004106 —57t0 +3 60 43 80.5 4x4QFN EAR99 L TC5583IUF#TRPBF
ADL5501 Linear in V/V rms 0.05t0 6 —191t0 +11 30 3to5 1.1 2x2SC70 5A991.b ADL5501AKSZ-R2
ADL5500 Linear in V/V rms 0.1t06 —20t0 +10 30 3toh 1 1x 1 WLCSP 5A991.b ADL5500ACBZ-P7
ADL5903 Linear-in-dB 02t06 —22t0+13 35 3to5 25 2 x 2 LFCSP 5A991.b ADL5903ACPZN-R7
Linear in V/V rms with
ADL5502 peak/envelope detector 045106 -25t0+12 37 3 3 3 x 3 WLCSP 5A991.b ADL5502ACBZ-P7
Linear in V/V rms
ADL5504 excellent s accuraty 045t06 —22t0 +15 B85 3 1.8 1.2x08WLCSP  5A991.b ADL5504ACBZ-P7
ADL5505 Linear in V/V rms 045106 —22to +14 35 g 18 08x08WLCSP  5A991.b ADL5505ACBZ-P7
Linear-in-dB rms with
ADL5904 threshold datectar 0to6 -30to +15 45 43 3 3 x 3 LFCSP EAR99 ADL5904ACPZN-R7
ADL5920 Directional bridge,
New e s clietion ~0to7 —20to +30 50 B 160 5x 5 LFCSP EAR99 ADL5920ACPZ-R2
ADL5902 Linear-in-dB 005t09 —62t0 +3 65 5 73 4 x 4 | FCSP 5A991.b ADL5902ACPZ-WP
ADL5906 Linear-in-dB 0.01t0 10 —60 to +5 65 5 70 4 x 4 LFCSP 5A991.b ADL5906ACPZN-R2
LTC5582 Linear-in-dB 0.04t0 10 —56 to +1 57 33 416 3x3DFN EAR99 L TC5582IDD#TRPBF
LTC5596 Linear-in-dB 0.1t040 -32t0+3 35 33 30 2x2DFN EAR99 L TC55961DC#TRPBF

Log Detectors/Amplifiers

’F\"ar‘[ Description Frejgﬁg;cy i e DF\%/gsgr]neIC il I Frlape ECCN Code | Ordering Part Number
umber (GHa) (dBm) (dB) (ns) (mm)

AD8306 Log/limiting amplifier ~ 0.005 to 0.4 —91t0+9 100 73/73 Die EAR99 ADB306ACHIPS
ADB306 Log/limiting amplifier ~ 0.005 to 0.4 —91t0+9 100 73/73 SOP EAR99 ADB306ARZ-RL7
AD8310 Log detector 0to00.44 —90to +5 95 15/30 Die EAR99 AD8310ACHIPS
AD8310 Log detector 0to0.44 —90to+b 95 15/30 MSQP EAR99 ADB310ARMZ-REEL7
ADB8307 Log detector 0to 05 —75t0+17 92 4007400 SoIC EAR99 ADB307ARZ-RL7
AD8307 Log detector 0t00.5 —75t0 +17 92 400/400 PDIP EAR99 AD8307ANZ
AD8309 Log/limiter amplifier 0.005t0 0.5 —76 t0 +20 100 400/400 3tob 16 TSSOP EAR99 AD8309ARUZ-REEL7
[T5537 Log detector <001to1 —71t0+12 83 110/115 27t05 135 3x2DFN EAR99 [T5537EDDB#TRPBF
AD8313 Log detector/controller 0.1t025 —721t00 70 60/60 3tob 13.7 MSOP EAR99 AD8313ARMZ-REEL7
ADB314 Log detector/controller 0.1t027 —65t0-14 45 100/140 3t05 45 MSOP EAR99 ADB314ARMZ-REEL7
AD8314 Log detector/controller 01t027 —65t0 14 45 100/140 3tobh 45 2 x 3 LFCSP EAR99 AD8314ACPZ-RL7
AD8302 R 01027 80100 60 5060 3to5 19 TSSOP  EARG  ADB302ARUZAL7
L5504 Log detector 08t02.7 —67t0+3 75 200/150 27t05 147 MSQOP EAR99 LT5504EMSB#TRPBF
LT5534 Log detector 0.05t03 —55t0-3 60 40/70 27t05 7 2x2 SC70 EAR99 LT5534ESC6#TRPBF
HMC612 Log detector/controller Oto3 —65t0 +5 70 19/100 3tobh 29 4 x 4 FCSP EAR99 HMC612LP4E
AD8312 Log detector 0.05t03.5 —50t0+2 45 85/120 3to5 42 1x15WLCSP  5A991.g AD8312ACBZ-P2

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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http://www.analog.com/LTC5587IDD
http://www.analog.com/LTC5583
http://www.analog.com/LTC5583IUF
http://www.analog.com/ADL5501
http://www.analog.com/ADL5501AKSZ-R2
http://www.analog.com/ADL5500
http://www.analog.com/ADL5500ACBZ-P7
http://www.analog.com/ADL5903
http://www.analog.com/ADL5903ACPZN-R7
http://www.analog.com/ADL5502
http://www.analog.com/ADL5502ACBZ-P7
http://www.analog.com/ADL5504
http://www.analog.com/ADL5504ACBZ-P7
http://www.analog.com/ADL5505
http://www.analog.com/ADL5505ACBZ-P7
http://www.analog.com/ADL5904
http://www.analog.com/ADL5904ACPZN-R7
http://www.analog.com/ADL5920
http://www.analog.com/ADL5920ACPZ-R2
http://www.analog.com/ADL5902
http://www.analog.com/ADL5902ACPZ-WP
http://www.analog.com/ADL5906
http://www.analog.com/ADL5906ACPZN-R2
http://www.analog.com/LTC5582
http://www.analog.com/LTC5582IDD
http://www.analog.com/LTC5596
http://www.analog.com/LTC5596IDC
http://www.analog.com/AD8306
http://www.analog.com/AD8306ACHIPS
http://www.analog.com/AD8306
http://www.analog.com/AD8306ARZ-RL7
http://www.analog.com/AD8310
http://www.analog.com/AD8310ACHIPS
http://www.analog.com/AD8310
http://www.analog.com/AD8310ARMZ-REEL7
http://www.analog.com/AD8307
http://www.analog.com/AD8307ARZ-RL7
http://www.analog.com/AD8307
http://www.analog.com/AD8307ANZ
http://www.analog.com/AD8309
http://www.analog.com/AD8309ARUZ-REEL7
http://www.analog.com/LT5537
http://www.analog.com/LT5537EDDB
http://www.analog.com/AD8313
http://www.analog.com/AD8313ARMZ-REEL7
http://www.analog.com/AD8314
http://www.analog.com/AD8314ARMZ-REEL7
http://www.analog.com/AD8314
http://www.analog.com/AD8314ACPZ-RL7
http://www.analog.com/AD8302
http://www.analog.com/AD8302ARUZ-RL7
http://www.analog.com/LT5504
http://www.analog.com/LT5504EMS8
http://www.analog.com/LT5534
http://www.analog.com/LT5534ESC6
http://www.analog.com/HMC612
http://www.analog.com/HMC612LP4E
http://www.analog.com/AD8312
http://www.analog.com/AD8312ACBZ-P2

Log Detectors/Amplifiers (Continued)

Input Dynamic A
pal Description Frequency liauisfete Range gl e Vs Pl ECCN Code | Ordering Part Number
Number (dBm) (ns) (v) (mm)

(GHz) (dB)
LT5538 Log detector 0.04103.8 —65to +1 70 100/180 3tob 29 3x3DFN EAR99 [T5538IDD#TRPBF
HMCB00 Log detector/controller 005t04 61100 70 90/90 3tob 29 4 x 4 | FCSP EAR99 HMCB00LP4E
HMC601 Log detector/controller 0.01to 4 —64 to +2 75 15/15 3t05 30 4 x 4 | FCSP EAR99 HMC601LP4E
ADL5513 Log detector/controller 0.001to 4 —64 to +6 80 20/21 3tob 31 3 x 3 WLCSP EAR99 ADL5513ACPZ-WP
ADL5506 Log detector 0.03t04.5 —44 t0 +2 45 65/145 3tob 375 (il\?LEéPz 5A991.b ADL5506ACBZ-R7
HMC713 Log detector/controller 0.05t08 -55t0 0 54 24/36 3tob 17 3 x 3 LFCSP EAR99 HMC713LP3E
HMC713 Log detector/controller 0.05t08 -55t00 54 24/70 3tob 17 MSOP EAR99 HMC713MS8E
AD8318 Log detector/controller 0.001t0 8 —60to -3 60 10/12 5 68 4 x 4 LFCSP EAR99 AD8318ACPZ-WP
HMC602 Log detector/controller 0.001to 8 —55t0 +8 70 9.5/10 5 113 4 x 4 LFCSP EAR99 HMC602LP4E
AD8319 Log detector/controller ~ 0.001 to 10 —54 to —4 45 10/6 33t05 22 2 x 3 LFCSP EAR99 AD8319ACPZ-WP
AD8317 Log detector/controller ~ 0.001 to 10 -59to 4 55 10/6.1 33t0h 22 2 x 2 LFCSP EAR99 AD8317ACPZ-WP
AD8317 Log detector/controller ~ 0.001 to 10 59 to 4 55 10/6.1 33t05 22 Die EAR99 AD8317ACHIPS
HMC611 Log detector/controller ~ 0.001 to 10 —57 to +6 63 10/10 5 106 Die EAR99 HMC611
HMCGB11 Log detector/controller ~ 0.001 to 10 —57 to +6 69 10/10 5 106 4 x 4 L FCSP EAR99 HMC611LP4E
ppissig  Dvalloodetector g gy 019 goto-5 62 86 3315 60  5x5LFCSP  EARSY  ADLSSI9ACPZWP
HMC1094 M'”'mj;fgc‘ffr"e log 11023 47100 50 12/65 33 8  3x3LFCSP  EAR% HMC1094LP3E
HMC948 M'”'mjégc‘ffr"e log 11023 —40t0+10 54 5/7 33 91 3x3LFCSP  EAR9 HMC348LP3E
cgey  MIMEEIWA0D  giozp  4pto410 54 5/10 33 8  3x3LFCSP  EARW HMCB62LP3E
HMC7447 E-band detector 7110 86 —051t0+23.5 24 — — — Die EAR99 HMC7447

Envelope and Peak Detectors

Envelope Dynamic | ,. -
pi Description MY | Bandwidth gt = Range il e 3 Rede . Ordering Part Number
Number (GH2) (MHz) (dBm) () (ns) (mm) Code

LTC5507 Schottky peak detector

P ason 00001101 1 18t+4 2 27t06 055  TSOT23  EAR9Y  LTCSS07ESGHTRPBF
LTC5509 Wsifhhﬂgzvai"neﬁg nﬂﬁi?s?;n 03t03 15 -18to47 25 —  27t06 058  SC70  EARYY  LTCS509ESCG#TRPBF
LTC5505-1 ﬁvﬁ?ﬁg‘gn"f;';sgfsﬁg’nf 0313 4 0t+8 3B — 2706 05  SOT23  EARY9  LTC5505-1ESS#TRPBF
LTC5505-2 fvﬁ?ﬁtgtgfnpfgﬁ]sg:;g’; 031035 4 N2 2 — 2706 05  SOT23  EARYY  LTC5505-2ESS#TRPBF
HMC1030 Vﬁfﬁ'emslgggad:; ® w39 150  —61to+10 70 50 5 143 5x5LFCSP  EAR®D  HMC1030LPSE
HMC1120 é{'}gﬁ?{:ggﬁi;ﬁﬂ‘r 011039 150  —60to+0 70 200 3 70 4x4LFCSP EARSI  HMCI120LP4E
HMC1021 Re"ﬂse?g;zcttgcﬁﬁh 01039 150  —62t0+8 70 50 5 75 4x4LFCSP EARSY  HMCI021LP4E
ADLS502  RMS crestfactor detector  0.45t0 6 0 2Btz 37 3000 3 3 vaLxch 5A991b  ADLSS02ACBZP7
ADL5910 Threshold detector Oto6 100 -30to+15 45 12 33 35  3x3LFCSP  EAR99 ADL5910ACPZN-R7
ADLS511 H“’Lﬁj‘g"lggg'ge\t’é‘c’tg'th 0to6 130 -0tod7 4 4 5 215 4x4LFCSP EARGY  ADLSS11ACPZ-R7
LTC5530 SC“jvﬁﬁVgp:ij';gfuff“” 03t07 2 41047 30 — 271055 05  TSOT23  EARS9  LTCS530ESG#TRPBF
LTC5531 SIS ;(j’jf:t“” 03t07 2 241047 30 — 27155 05  TSOT23  EAR9D  LTCS531ESG#TRPBF
(TC5532 SC“g‘);itnkVaﬁsaokﬁdsffgé?ﬂsvf“h 03t07 2 4t0+7 30 — 271055 05  TSOT23  EARS9  LTCS532ESG#TRPBF
LTCS508 alﬁ't‘r?‘;gnpf;ﬁsg:;g’; 03t07 2 241042 36 —  27t6 055  SC70  EAR93  LTCSSOBESCG#TRPBF
LTC5536 Sacnhd"%ynge;km‘ﬁ;ﬁr 06t07 — 2042 R 20 27155 21  TSOT23  EAR9S  LTCSS36ESG#TRPBF
LTC5535 Schottky peak detector 06107 12 20149 30 40  27t55 2 TSOT23  EAR99  LTCS535ESGATRPBF
LTC5533 Dual Schottky peak detector 0.3 to 11 2 —20t0 +7 30 — 27t06 09 4x3DFN  EAR99 | TC5533EDE#TRPBF
(TC5564 detgc'gﬁfjvﬁ:hsg“n"snckg”f;::‘amr 0610 15 75 —10to+16 26 7 31055 44  3x30FN EAR9Y  LTCS564IUD#TRPBF
ADL6010 Envelope detector 0.5t0435 40 -30to+15 45 4 5 3 2x2LFCSP 5A991.b  ADLB010ACPZN-R7

§ = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.

3} 58 // RF, Microwave, and Millimeter Wave Products Selection Guide 2020


http://www.analog.com/LT5538
http://www.analog.com/LT5538IDD
http://www.analog.com/HMC600
http://www.analog.com/HMC600LP4E
http://www.analog.com/HMC601
http://www.analog.com/HMC601LP4E
http://www.analog.com/ADL5513
http://www.analog.com/ADL5513ACPZ-WP
http://www.analog.com/ADL5506
http://www.analog.com/ADL5506ACBZ-R7
https://www.analog.com/en/products/hmc713lp3e.html
http://www.analog.com/HMC713LP3E
https://www.analog.com/en/products/hmc713ms8.html
https://www.analog.com/en/products/hmc713ms8.html
http://www.analog.com/AD8318
http://www.analog.com/AD8318ACPZ-WP
http://www.analog.com/HMC602
http://www.analog.com/HMC602LP4E
http://www.analog.com/AD8319
http://www.analog.com/AD8319ACPZ-WP
http://www.analog.com/AD8317
http://www.analog.com/AD8317ACPZ-WP
http://www.analog.com/AD8317
http://www.analog.com/AD8317ACHIPS
https://www.analog.com/en/products/hmc611-die.html
https://www.analog.com/en/products/hmc611-die.html
https://www.analog.com/en/products/hmc611lp4.html
https://www.analog.com/en/products/hmc611lp4.html
http://www.analog.com/ADL5519
http://www.analog.com/ADL5519ACPZ-WP
http://www.analog.com/HMC1094
http://www.analog.com/HMC1094LP3E
http://www.analog.com/HMC948
http://www.analog.com/HMC948LP3E
http://www.analog.com/HMC662
http://www.analog.com/HMC662LP3E
http://www.analog.com/HMC7447
http://www.analog.com/HMC7447
http://www.analog.com/LTC5507
http://www.analog.com/LTC5507ES6
http://www.analog.com/LTC5509
http://www.analog.com/LTC5509ESC6
http://www.analog.com/LTC5505
http://www.analog.com/LTC5505-1ES5
https://www.analog.com/en/products/ltc5505.html
https://www.analog.com/en/products/ltc5505.html
http://www.analog.com/HMC1030
http://www.analog.com/HMC1030LP5E
http://www.analog.com/HMC1120
http://www.analog.com/HMC1120LP4E
http://www.analog.com/HMC1021
http://www.analog.com/HMC1021LP4E
http://www.analog.com/ADL5502
http://www.analog.com/ADL5502ACBZ-P7
http://www.analog.com/ADL5910
http://www.analog.com/ADL5910ACPZN-R7
http://www.analog.com/ADL5511
http://www.analog.com/ADL5511ACPZ-R7
http://www.analog.com/LTC5530
http://www.analog.com/LTC5530ES6
http://www.analog.com/LTC5531
http://www.analog.com/LTC5531ES6
http://www.analog.com/LTC5532
http://www.analog.com/LTC5532ES6
http://www.analog.com/LTC5508
http://www.analog.com/LTC5508ESC6
http://www.analog.com/LTC5536
http://www.analog.com/LTC5536ES6
http://www.analog.com/LTC5535
http://www.analog.com/LTC5535ES6
http://www.analog.com/LTC5533
http://www.analog.com/LTC5533EDE
http://www.analog.com/LTC5564
http://www.analog.com/LTC5564IUD
http://www.analog.com/ADL6010
http://www.analog.com/ADL6010ACPZN-R7

Envelope and Peak Detectors (Continued)

Envelope Input Dynamic
Eaur:nber Description Frigli{ezr)my Bandwidth |  Range Range Hls(enl;me (V) (IL'A) Pa(qu;ﬁ;e %%%’: Ordering Part Number
(MHz) (dBm) (dB)

ADL6012

U . Envelope detector 2010435 500 —10to +15

Ipcoming

SDLVAs

Rlse/FaII Dynamic

Part Frequency Input Range

L
HMC1013 High range SDLVA 05t0 185 4/10 —57t0 +10
HMC613 SDLVA 0.1t0 20 4/18 —54 10 +5 59
HMC913 SDLVA 0.6 to 20 5/10 —54t0 +5 59
HMC913 SDLVA 0.6 t0 20 5/10 —54t0 +b 59

HMC813 SDLVA with limited output 1t0 26 4/10 —48t0 +5 55
HMC813 SDLVA with limited output 1 to 26 5/10 —41t0+10 55

3x 2 LFCSP

5A991.b,

EAR99 ADL6012ACPZN-R7

DPer:(IJap Threshold | Vs Package ECCN Ordering Part
(ns)y (dBm) | V) (mA) (mm) Code Number

14 —54
14 -54
14 -54
15 -53
15 =f)

3.3 83
83 80
33 80
3.3 150
33 150

ADL6010: Widest Bandwidth, Fastest Response Peak/Envelope Detector

4x4LFCSP  EAR93  HMC1013LPAE
4x41FCSP  EAR99  HMCG13LCAB

Die EAR99 HMC913
4x4FCSP  EAR99  HMC913LC4B
Die EAR93 HMC813

4x4|FCSP  EAR99  HMCB813LC4B

Features
. . . ADL6010
» Linearized Schottky diode detector
RFCM VPOS
» 50 Q matched from 500 MHz to 43.5 GHz .
» 45 dB dynamic range: —30 dBm to —15 dBm RFIN . S=alizEy vout
> +1 dB measurement accuracy over temperature RFCM COMM
» 10 ns response time
> Log-linear in volts response
> 5V/1.6 mA supply ADL6010
> Small 2.05 mm x 2.05 mm LFCSP package odBm? T T T T T T ] 10
Calibration at —20 dBm, 0 dBm, and +10 dBm
» A-grade: —40°C to +85°C 3
» S-grade: —55°C to +125°C available \ =
g 2 \ '/ 1
Applications ) \. //&. ) s
— > o
» Microwave backhaul g \ A#f\ ,// g
> C ications infrastruct 5 z-/% =\|"" 2
ommunications infrastructure E — N 5
> Pulsed radar systems - — -s5°C ||
> Test instrumentation -2 ~ e 0.01
X — +85°C
> Fast signal detect s — +125°C
» Qptical communications
-4 0.001
30 25 -20 -15 10 -5 0 5 10 15 20

P\ (dBm)

Linearized 1 dB Accuracy
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http://www.analog.com/ADL6012
http://www.analog.com/ADL6012ACPZN-R7
http://www.analog.com/HMC1013
http://www.analog.com/HMC1013LP4E
http://www.analog.com/HMC613
http://www.analog.com/HMC613LC4B
https://www.analog.com/en/products/hmc913-die.html
https://www.analog.com/en/products/hmc913-die.html
http://www.analog.com/HMC913
http://www.analog.com/HMC913LC4B
https://www.analog.com/en/products/hmc813-die.html
https://www.analog.com/en/products/hmc813-die.html
http://www.analog.com/HMC813
http://www.analog.com/HMC813LC4B
http://www.analog.com/ADL6010

S

LTC5596: Widest Bandwidth, Highest Sensitivity rms Detector

Key Features

50 Q matched from 100 MHz to 40 GHz

35 dB dynamic range: —37 dBm to —2 dBm
+1 dB measurement accuracy

Log-linear in dB response

3.3V/30 mA supply

Small 2 mm x 2 mm, 8-lead DFN package
I-grade: —40°C to +105°C case temperature
H-grade: —40°C to +125°C case rated

vV V.V vV v v v Y

Applications

Microwave backhaul
Communications infrastructure

>
>

» Radar systems
» Test instrumentation
>

Telematics

Output Voltage (V)

Output Voltage vs. Frequency

1.4
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1.0 =T T Il ol =T T \‘ ----- 25 dBm
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T T T ———— =N R~ ’f\‘ ———--30dBm
0.8 b= 2 \‘ -35dBm
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http://www.analog.com/LTC5596

High Speed Logic

1:2 and 1:4 Fanout Buffers
Part S Data/Clock Rate | Rise/Fall | Deterministic Ogltﬁﬁtr?vt\fr: CE&E;WSBH Dgupovlver Package ECCN | Ordering Part
Number P (Gbps/GHz) Time (ps) Jitter (ps) p g P PRy (mm) Code Number
(Vppg) (mW] (VDC)
HMC720 1:2 fanout buffer 13/13 19/18 2 061011 300 —330r+33 3x3LFCSP  EAR9Y  HMC720LP3E
HMC724 1:2 fanout buffer 13/13 19/18 2 11 300 —330r+33 3x3LFCSP  EAR9Y  HMC724LC3
HMC744 1:2 fanout buffer 13/13 22/20 2 06t01.2 290 —330r+33 3 x3LFCSP EAR99 HMC744LC3
HMC850 122 fanout buffer 28/20 16/15 2 061011 315 —330r+33 3x3LFCSP  EAR9Y  HMCBSOLC3
MG T e e 45/28 1/11 3 041012 465 -33 4x4LFCSP EAR99  HMC842LC4B
adjustable Vo
HMC940 1:4 fanout buffer 13/13 26/25 4 061014 440 —330r+33 4x4LFCSP  EAR9Y  HIMCO40LC4B

21 Selectors

Part S p— Dats/Clock Rise/Fall Deterministic OlefereSntlfaI CDC Powgr Dg Povlver Package ECCN Ordering Part
Number escription ate Time (ps) Jitter (ps) Utput swing onsumption uppy (mm) Code Number
(Gbps/GHz) (Vipo) (mW) (Vo)

HMC858  2:1 differential selector 14/14 19/20 2 05t01.3 221 —330r+3.3 4 x4LFCSP EAR99  HMCB858LC4B
HMC678  2:1 differential selector 13/13 17/15 — 06t01.2 250 —330r+33 3x3LFCSP  EAR99  HMC678LC3C
HMC728 21 differential selector 13/13 17/15 — 1.1 250 —330r+33 3x3LFCSP  EAR93  HMC728LC3C
HMC748 2:1 selector 13/13 22/22 2 06t01.2 250 —330r+33 3x3LFCSP  EAR93  HMC748LC3C
HMC958 4:1 selector 14/14 17/17 2 05t01.3 294 —330r+33 5x5LFCSP  EAR99 HMC958LC5
AND/NAND/OR/NOR
Data/Clock . Deterministic |  Differential DC Power DC Power .
Héte Jitter Output Swing | Consumption Supply
(Gbps/GHz) (ps) (Vorp) (mW) (Ve
vz A ';‘ngg o \'\/‘:if 1313 19/18 2 061011 230 3301433 3x3LFCSP  EARSD  HMC722LC3C
HMC722 AND/NAND/OR/NOR 13/13 19/18 2 06to1.1 230 —330r+33 3x3LFCSP  EAR99  HMC722LP3E
HMC726 AND/NAND/OR/NOR 13/13 19/18 2 1.1 230 —330r+33 3x3LFCSP  EAR99  HMC726LC3C
HMC746 AND/NAND/OR/NOR 13/13 22/21 2 06t01.2 230 —330r+33 3x3LFCSP  EAR99  HMC746LC3C
HMC843 AND/NAND/OR/NOR 45/45 10/10 2 021009 520 -33 4x41FCSP  EAR93  HMCB43LC4B

Clock Dividers

Data/Clock . Deterministic Differential DC Power DC Power :
IF:laur:nber Description Rz/ate Elrsni/(lzss“) Jitter Output Swing | Consumption Supply P?ﬁ]k;?e E}%%E Orcll\i:'r:g;m
(Gbps/GHz) (ps) (Voro) (mw) (Vo)
HMC959 Clock divide by 4 —/26 19/19 2 08t01.8 281 —330r+33 3x3LFCSP  EAR99 HMC959LC3
HMCB859 Clock divide by 8 —/26 19/17 2 081018 520 —330r+33 3x3LFCSP  EAR99 HMCB59LC3

D-Type Flip Flops

Data/Clock ) Deterministic Differential DC Power DC Power .
IF\)l?Jr;[nber Description Re/ate %lr?]z/ (F[?s“) Jitter Output Swing | Consumption Supply P?rcnkr?]g)]e %%%’;J Orcli\tlelzlrlrw]g;ar‘[
(Gbps/GHz) (ps) (Veep) (mw) ()
HMC953 D“am'/ Eﬁtzgfnmgrf"’p 14/14 22/20 2 061013 a8 —330r433 4x4LFCSP  EARGS  HMCI53LCAB
umcrzs  D-type flip flop with 1313 1917 2 071013 264 3301433 3x3LFCSP  FARZ9  HMC723LC3C
adjustable Vor
HMC723 D-type flip flop 13/13 19/17 2 07t01.3 260 —330r+33 3x3LFCSP  EARYS  HMC723LP3E
HMC727 D-type flip flop 13/13 19/17 2 11 260 —330r+33 3x3LFCSP  EARGS  HMC727LC3C
HMC747 D-type flip flop 13/13 22/20 2 071012 264 —330r+33 3x3LFCSP  EARSS  HMC747LC3C
HMC853 D-type flip flop 28/28 15/14 2 07t01.3 260 —330r+33 3x3LFCSP  EARYS  HMCB53LC3
HMC841 D-type flip flop 43/43 12/12 2 0210085 630 -33 4x4LFCSP EARSS  HMCB41LC4B

Visit analog.com // 61


http://www.analog.com/HMC720
http://www.analog.com/HMC720LP3E
http://www.analog.com/HMC724
http://www.analog.com/HMC724LC3
http://www.analog.com/HMC744
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http://www.analog.com/HMC842
http://www.analog.com/HMC842LC4B
http://www.analog.com/HMC940
http://www.analog.com/HMC940LC4B
http://www.analog.com/HMC858
http://www.analog.com/HMC858LC4B
http://www.analog.com/HMC678
http://www.analog.com/HMC678LC3C
http://www.analog.com/HMC728
http://www.analog.com/HMC728LC3C
http://www.analog.com/HMC748
http://www.analog.com/HMC748LC3C
http://www.analog.com/HMC958
http://www.analog.com/HMC958LC5
https://www.analog.com/en/products/hmc722lc3c.html
http://www.analog.com/HMC722LC3C
https://www.analog.com/en/products/hmc722lp3e.html
http://www.analog.com/HMC722LP3E
http://www.analog.com/HMC726
http://www.analog.com/HMC726LC3C
http://www.analog.com/HMC746
http://www.analog.com/HMC746LC3C
http://www.analog.com/HMC843
http://www.analog.com/HMC843LC4B
http://www.analog.com/HMC959
http://www.analog.com/HMC959LC3
http://www.analog.com/HMC859
http://www.analog.com/HMC859LC3
http://www.analog.com/HMC953
http://www.analog.com/HMC953LC4B
https://www.analog.com/en/products/hmc723lc3c.html
http://www.analog.com/HMC723LC3C
https://www.analog.com/en/products/hmc723lp3e.html
http://www.analog.com/HMC723LP3E
http://www.analog.com/HMC727
http://www.analog.com/HMC727LC3C
http://www.analog.com/HMC747
http://www.analog.com/HMC747LC3C
http://www.analog.com/HMC853
http://www.analog.com/HMC853LC3
http://www.analog.com/HMC841
http://www.analog.com/HMC841LC4B

N
S

T-Type Flip Flops

. Deterministic Differential DC Power DC Power .
E?Jrr;ber Description Da(tgéCIsogHFSate sl e Jitter Output Swing | Consumption Supply Pzz;k;g);e %%i': Or(,{‘el;:;g;an
P (ps) (Vorp) (mw) (Vo)
HMC679 T-flip flop with reset 26/26 18/17 041011 -330r+3.3 3 x3LFCSP EAR99  HMC679LC3C
HMC729  Tflip flop with reset 26/26 18/17 2 1.1 270 —330r+33 3x3LFCSP  EAR99  HMC729LC3C
HMC749  T-lip flop with reset 26/26 18/17 2 06t01.2 270 —330r+33 3x3LFCSP  EAR93  HMC749LC3C
XORs/XNORs
: : Deterministic |  Differential DC Power DC Power .
m;[nber Description Da(‘[géClSc;%(HFiite bz (Fasll) = Jitter Output Swing | Consumption Supply P?;k;?e ECCN Code Or?\ﬁjlrgg;an
g P (ps) (Vi) (mW) (Vo
XOR/XNOR with 3x3
HMC721 adjustable Vi 13/13 19/18 2 06t01.2 230 -3.30r+3.3 LFCSP EAR99 HMC721LC3C
HMC721 XOR/XNOR 13/13 19/18 2 06t01.2 230 -3.30r+3.3 I_SF();SBP EAR99 HMC721LP3E
HMC725 XOR/XNOR 13/13 19/18 2 11 220 330433 S AR HMCTZSLCC
HMC745 XOR/XNOR 13/13 2119 2 061012 240 830433 o EARS  HMCTAsLCH
HMIC851 XOR/XNOR 28/28 1514 2 061014 241 330433 b EARSD  HMCBSILCAC
HMICB44 XOR/XNOR 45/28 1/10 2 0210085 512 33 o EARSY  HMCBALCHB

Muxes and Demuxes

. Deterministic | Differential DC Power DC Power .
mr:nber Description Da(‘[gégsc}chHFi?te Rise/ ESSII)ﬂme Jitter Output Swing | Consumption Supply P?ﬁ]kni?e E%%’: Or(:\leurQEEPrar‘[
(ps) (Vi) (mW) (Vo)
HMC954 2:1 mux 23/16 15/15 — 08t015 480 —330r+33 4x4LFCSP  EAR99  HMC954LC4B
HMC854 4:1 mux 28/14 16/16 4 0.7t01.25 510 —330r+33 5x5LFCSP  EAR99 HMC854LC5
HMC847 4:1 mux 45/22.5 1112 3 025t00.9 1782 +3.3 5x5LFCSP  EAR99 HMC847LC5
HMCI55 1:28?;: I Tl /16 19/18 3 051012 644 3301433 4x4LFCSP  EARSS  HMOCS55LCAB
HMC855 1:4 demux 28/14 22/22 — 0.45t01.14 644 —330r+33 5x5LFCSP  EAR99 HMC855LC5
HMCB848 1:4 demux 45/225 25/21 4 03t01.0 1782 +3.3 5x5LFCSP  EAR99 HMC848LC5

Datapath Signal Conditioners

Part — Data Rate | Rise/Fall Time | Dequalization Olefere:;tlgI CDC POW?r Dg Povlver Package ECCN Ordering Part

Number escription (Gbps) (ps) Type utput Swing - Consumption uppy (mm) Code Number
(Wl (mW) (Voo

HMC7545  Signal conditioner 142 25/25 Fesguf;ri‘z’gfrd 041009 340 33 7x4LFCSP  EAR9Y  HMC7545ABLPATE

Continuous time

HMC6545 Linear equalizer 32 16/16 s "
linear equalizer

0.4 t0 0.96 430 250r33 5x5LFCSP  EAR99 HMC6545LP5E

Track-and-Hold Data

DC Power DC Power

Part Besitien Sampling Rate Bandwidth Rank Aperture Jitter Geimumlar Srva Package ECCN Ordering Part
Number (Gbps/GHz) (GH2) (fs) (W) Vo) (mm) Code Number

DC
HMC1061 Track-and-hold 4 DCto 18 Dual <70 2340 —475and+2 5x5LFCSP  EAR99  HMC1061LC5
HMC760 Track-and-hold 4 DCtob Single <70 1420 —475and+2 4 x4LFCSP  EAR99  HMC760LCAB
HMC661 Track-and-hold 4 DCto 18 Single <70 1590 —475and+2 4x4LFCSP  EAR93  HMCB61LC4B

Digital Crosspoint Switches

Part . Data Rate Rise/Fall Time Deter_mlnlstlc OlefereSntl_al CDC Powe_r DC Power Package ECCN Ordering Part
Number LEEHE (Gbps) (ps) UL utput Swing | Lonsumption Supply (Vye) (mm) Code Number
(ps) (Voop) (mW)
14.2

HMC1027 J9td 2/23 005102 041008 1200 25and33  14x14BGA EARSY  HMCI027BG
crosspoint switch
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RF Switches

Massive MIMO RF Front Ends

: Frequency
Part Number D_evme_ i it Response RF
Configuration (GHz)
(GHz2)
2-stage LNA,
fviﬁBMg Dual-channel high power 181028
SPDT
2-stage LNA,
QZEESS%A Dual-channel high power 241042
SPDT
2-stage LNA,
@DRF%{W Dual-channel  highpower 371053
Ipcoming SPOT

Insertion
Loss (dB)

06

0.65

0.7

Input Power

ADRF5545A: Dual-Channel, 2.4 GHz, to 4.2 GHz M-MIMO Receiver Front End

Key Features

> Integrated dual-channel, 2-stage LNA with high power SPDT switch
> High RF input power handling: 10 Watts
» High gain (32 dB) and low gain (16 dB) mode
> Low noise figure: 1.45 dB typical at 3.6 GHz
» Low insertion loss: 0.65 dB typical
> Single-supply operation
> Small 6 mm x 6 mm package
25
//—\./
2.0 — —
[
g 1s "
° N
E 1.0 NG ~rt
2
0.5
+105°C
+25°C
— —40°C
0
2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2
Frequency (GHz)
SPST Switches

Gain (V/V) PTCkrff)]e ECON Code

6 x 6 LFCSP EAR99
32 1.45 6 x 6 LFCSP EAR99
32 16 6 x 6 LFCSP EAR99
Applications
» Massive MIMO transceivers
» 4G/5G small cell base stations
» Software-defined radios
< < <
5 5 3
E - N
Sx 08228008
O=2000> 22>
SRREERINSS
2 [P
2
ANT-CHA 3| 4% 7
GND 4
SWCTRL-CHAB 5 —e
SWVDD-CHAB 6 — e
GND 7
ANT-CHB 8 —
GND 9 _L‘}°_
GND 10 |
cNpywe~wog
Q22 0mOOm
5525565225
E 3§ 8
= > >

Ordering Part Number

ADRF5549BCPZN

ADRF5545ABCPZN

ADRF5547BCPZN

30 GND
29 RXOUT-CHA

28 GND

27 BP-CHA
26 PD-CHAB

25 NIC

24 BP-CHB

23 GND

22 RXOUT-CHB
21 GND

Part RF Frequency |  Insertion Isolation | InputP1dB | InputP0.1dB | InputIP3 | Control Input Package Ordering Part
(GHy Loss(dB) <dB) (dB) (6B) (dBm (Vs ECCN Code [ mper

ADG901* Absorptive 0to25

ADG902* Reflective 0t025 [].8
HMC1055 Nonreflective 0to35 06
HMC550A Fail-safe Oto6 0.7

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

40
36
25

17
32

* = X-Microwave

CMOS/LVTTL MSOP
= 36 CMOS/LVTTL MSOP
28 63 0/3 SOT-26
32 52 0/22t05 SOT-26

EAR99
EAR99
EAR99
EAR99

ADGS01BRMZ
ADG902BRMZ
HMC1055LP2CE
HMCB50AE
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SPDT Switches

onee | sopen | P | | e ompttos | v | et | o
ADGY18* Absorptive 0102 08 13 17 — 3%  CMOS/AVITL  MSOP  EAR93  ADGOISBRMZ
ADGY19* Reflective 0t02 08 13 17 — 3% CMOS/AVITL ~ MSOP  EARSS  ADGOISBRMZ
ADGI36 Dual absorptive 0to2 09 36 16 — 32 CMOS/LVTTL TSSOP EAR99 ADGY36BRUZ
ADGI36-R Dual reflective 0t02 09 3% 16 — 32 CMOS/AVITL  TSSOP  EARSS  ADGU36BRUZR
HMC199A Dual switch 01025 04 % 28 77 55 05 MSOP  EARSD  HMCI99AMSSE
HMC546 10W, failsafe 021027 04 ) — n 6 03108 MSOP  EARSS | HMC546MSBGE
HMC546 10W, failsafe 021027 03 27 — 2 45 08108  2x2DIN  EARSY | HMCS46LPZE
HMC1978 Reflective 0103 04 28 30 28 45 03 SOT26  EAR99 HMC197BE
HMC194A High isolation 0t03 05 55 30 28 53 05 SleadMSOP EAR9Y | HMCISAAMSSE
HMC221B Reflective 0t03 04 29 20 77 55 03 SOT26  EAR99 HMC221BE
HMC190B Reflective 0103 04 30 30 77 55 O3  8leadMSOP EAR9Y | HMCI90BMSBE
HMC545A Reflective 0t03 027 31 30 77 6§ 033105 QS0P EARS3  HMC545AF
HMC284A Nonreflectve ~ 0t035 05 15 2 77 50 05 8leadMSOP EAR9Y | HIMCZB4AMSEGE
ADRF5130 MW, reflective 071035 07 n — 16 65  TIL/CMOS 3x3LFCSP EARS)  ADRF5130BCPZ
HMC349A Highisolation 01 to4 12 57 34 30 53 05 Ax41FCSP  EARSY | HIIC34ALPACE
HMC349A Highisolation 01104 18 15 3 & 53 05 MSOP  EARSS  HMC349AMISSGE
HMCA35A Nonreflective Oto4 12 10 30 77 51 05 MSOP  EARSY | HMCA35AMSEGE
ADRF5160 80 W, Reflective 07104 08 40 — 47 70 TIL/CMOS 5x5LFCSP  EARS  ADRF5160BCPZ-R7
ADRF5132 20W, reflective 07105 065 2 — 125 65  TIL/CMOS 3x3LFCSP  EARSY | ADRF5132BCPZN
HIMCB49A Nonreflective 0t06 09 60 34 ) 52 03105  4x4LFCSP EARS)  HMCBASALPACE
HMC8038 Nonreflective 01106 08 60 % %5 g0 ° Vf(fgﬂc'g V' 4x4lFCSP  EAR9Y  HMCBO3BLPACE
HMC270A Nonreflective 0to8 1 15 28 _ 2 0/5 MSOP  EARS9  HMC270AMSSGE
HMC232A High isolation 01012 15 57 20 77 7 05 4x4LFCSP EARSD  HMCZ32ALPAE
HMC1118 Nomreflective ~ 9kHzto13 068 48 37 % 62 CMOS/VITL 3x3LFCSP  EARSS  HMC1118LP3DE
ADRF5019 New  Nomeflectve 0.1 1013 08 15 39 38 60 CMOSAVITL 3x3LFCSP  EAR3  ADRFS019BCPZN
HMC347A Nomreflective 0110 14 21 16 29 _ ] 0/5  3x3LFCSP EARSY | HMC347ALP3E
HMC347A Nomreflective 010 20 17 45 29 — 15 0/-5 Die FAR9S HMC347A
HMC347B Nonreflective 0.1t020 17 45 25 — 4 — Die EAR99 HMC347B
HMC547A Nonreflective 01020 2 15 27 — 5 0/5  3x3LFCSP EARS  HMCH47ALP3E
HMC547A Nonreflective 01028 19 15 2 — # 0/5  3x3LFCSP EARSS  HMC547ALC3
ADRF5020% Nonreflectve 01030 14 56 77 — 50 CMOSAVITL 3x3LGA  EARD  ADRF5020BCCZN
ADRF5021* Nonreflectve ~ 9kHzto30 2 60 _ 77 52 CMOS/VITL 3x3LGA  EARS)  ADRF5021BCCZN
22&33?3“] SPDTSUV;';R”E’Q' 241032 11 38 — 37 52 CC’\QS]% &\QE 3x3LGA  EARSS  ADRF5300BCCZN
ADRF5026 New  SPDT, nonreflective 0.1 10 44 24 50 % _ 53 CMOSAVITL 3x3LGA  EAR)  ADRF5026BCCZN
ADRF5027 New  SPDT, nonreflective 9 kHz to 44 22 48 — — 54 CMOS/LVTTL 3 x 3 LGA EAR99 ADRF5027BCCZN
ADRF5024 SPDT, reflective 0.1 to 44 14 % — 77 50 CMOS/VTTL z_zngAz_zs EARSS  ADRF5024BCCZN
ADRF5025 SPOT reflective~ OkHztod4 14 % — 77 50 CMOS/VTTL Z‘ZSLEAZ‘E EARS  ADRF5025BCCZN
ﬁgﬁiﬁ?gy SPDTSUV;';R”"'Q' 35 to 44 18 2 — 3 52 ngg% %EL 3x31GA  EARIY  ADRF5301BCCZN
HMCS86A Reflective 01 1050 17 % % 2 40 0/-3 Die EAR99 HMCI86A
HMC-SDD112 Pin MMIC 55 t0 86 2 30 — — — 4 Die 5A991h  HMC-SDD112
HMICB46 OWTR 011021 07 ) — 26 74 03108  2x2LFCSP EARSS  HMOG46LP2E
HMCS74A 5W, T/R 0103 025 30 38 36 63 03108  Blead MSOP EARIS | HMCS74AMISSE
HMC595A 3W, TR 0t03 025 30 3 36 64  0Bt10  SOT26  EARSY |  HMC595AE
HMC5A44A TR 0to4 025 2 39 37 55  03t5 SOT26  EAR99 HMC544AE
HMC784A 10W, T/R 01104 04 28 38 % 62 053108 MSOP  EARSQ  HMC784AMISSGE
HMC536 TR 0106 05 27 _ 3 5  03t5 8leadMSOP EARS)  HMC536MSEGE
HMC536 TR 0106 07 30 — 3 52 053t5  2x2DFN  EARSD | HMICE36LP2E

%: = Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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SP3T, SP4T, SP6ET, SP8T Switches

Input Input Input .
Part Number Description Frequency Insertion Loss | Isolation P1dB PO.IdB P3 Control Input Package ECCN Code Ordering Part
(GHz) (dB) (dB) (Ve (mm) Number
(dBm) (dBm) | (dBm)

HMC245A SPaT 0025 % 24 48 TIUCMOS  TSSOP EARIS  HMC245AQS16E
ADGS04 ab?gﬂ'ive 01025 04 3 16 — . oMoswrL % EARI o

ADGS04BCPZ-A-
ADGI04R o 01025 04 37 16 — @ oMoswL oo EAR99 REEL

ADGS04BRUZR
HMC252A SPET 0t03 08 15 % — 4 03305 asop EARIS  HMC252A0S24
HMC253A SPeT 01035 12 % % 2 43 TI/CMOS  4x4LFCSP  EARY  HMCZ3ALCA
HMC253A SPeT 01035 12 % % 2 43 TIUCMOS asop EARSS  HMC253AQS24E
HMC241A SpaT 0to4 07 P 20 %6 47  TIUCMOS  3x3LFCSP  EAR9Y  HMCZ41ALP3E
HMC241A SPaAT 0to4 08 M 2 %6 48 TICMOS  TSSOP EARSS  HMC241AQSTGE
HMC244A SPaT 0to4 07 10 % 2 47 TIUCMOS HemeticSMT  EARSD  HMC244AG16
HMC7992 SPAT 0116 07 5 % 1 I ;IS V' 3.3LFCSP  EARSY  HMC7992LP3DE
ADRF5250 SPST 01106 15 50 — 3 57 18Vlgic  4x4LFCSP  EARS  ADRF5250BCFZ
HMC322A SPeT 0t08 25 3 % 2 @ 0/-5 Ax4LFCSP  EARSD  HMC3Z2ALP4E
HMC344A spaT 01108 21 2 2 19 0/-5 3x3LFCSP  EARSD  HMC3A4ALP3E
HMC345A SPaT 0t08 22 » 21 19 4 05 3x3LFCSP  EARSD  HMC345ALP3E
HMC321A speT 01108 25 % el — 05 4x4LFCSP  EARSD  HMC32IALPAE
ADRF5040 SPaT D012 08 4 _ 3% 58 CMOS/AVITL 4x4LFCSP  EARSS  ADRFS040
HMCB41A SPaT 01018 21 2 % — 4 015 Die FARG9 HMCE41A
HMCB41A SpaT 0020 23 3 2 — 3 015 4x4LFCSP  EARSY  HMCGA1ALCA
HMCB41A SpaT 0020 23 # 2 — % 05 4x4LFCSP  EARSD  HMCGATALPAE
ADRF5044 SPaT 0.1 1030 29 3 2 %6 50 CMOSAVITL  4x4l(GA  EARYY  ADRF5044BCCZN
HMC1084 SPaT 21030 28 % — — 0/-3 4x4LFCSP  EARSD | HMICIOBALCA
ADRF5045 SPAT 01030 29 45 28 %6 50 CMOSAVITL  4x4lGA  EARYY  ADRFS045BCCZN
i e 0ioM 25 3 — 275 50 CMOSAVITL  3x3LGA AR  ADRFSO46BCCZN
AL SPAT. g b2 10 44 kiz 27 3 — 27 50 CMOSAVITL  3x3lGA  EARSY  ADRF5047BCCZN
Upcoming reflective

Bypass, Diversity, Matrix, and Transfer

Part Frequency Insertion Isolation Input P1dB | Input P0.1dB | InputIP3 | Control Input |  Package Ordering Part
GH) | Loss (dB) (dB) (dBm) (dBm) (dBm) (V) N e BT

HMC596 4 x 2 matrix 02t03 0/3t05  4x4LFCSP EAR99 HMC596LPAE

HMC427A Transfer 0.1t08 1.6 38 30 — 47 0/5 3 x 3 LFCSP EAR99 HMC427ALP3E

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

Key Features Applications

RF2
> Reflective design » Industrial scanners ;
> Very low insertion loss: > Test instrumentation veP
= 1.1dB at 30 GHz (ADRF5300) » Millimeter wave 5G network radios
RFC ( CTRL
= 1.8 dB at 44 GHz (ADRF5301) » Military radios, radars, ECM
Single supply (internal negative supply) > Microwave radios GND
>

High IP3: 52 dBm
28 dBm switch power handling

Satellite communications

RF1

<52 ns switch settling time

vV V. v. v Vv

3 mm x 3 mm LGA package

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.  * = X-Microwave
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ADRF5046: 100 MHz to 44 GHz, Silicon SP4T Switch
ADRF5047: 9 kHz to 44 GHz, Silicon SP4T Switch

Key Features

» Ultrawide bandwidth

> Reflective design

> Low insertion loss:

» 15dBto 18 GHz

= 25dBto 40 GHz

= 3.0dBto44 GHz

High isolation: >31 dB

High IP3: 50 dBm typical

27 dBm switch power handling

v v v Vv

Fast switching and settling time:
= 50ns to 0.1 dB (ADRF5046)
® 52 psto0.1dB(ADRF5047)
> Positive logic control

» 3 mm x 3 mm LGA package

Applications

v

Industrial scanners

» Test instrumentation

» 4G/5G infrastructure radios

» Military radios, radars, and ECM equipment
» Microwave radios
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Connectorized Modules

Connectorized Amplifier Modules

Frequency Gain 0IP3 NF P1dB Package/
(GH) (dB) <dBm) (dB) (dBm) SIS e e || 2Bl

HMC-C045
HMC-C048
HMC-C059
HMC-C016
HMC-C001
HMC-C002
HMC-C022
HMC-C017
HMC-C027

HMC-C004

HMC-C024

HMC-C038

HMC-C074
HMC-C075
HMC-C036
HMC-C037
HMC6980

HMC-C582
HMC-C003
HMC-C023
HMC-C026
HMC-C020
HMC-C021

HMC7891

Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA
Wideband LNA

Wideband
driver

Wideband
driver

Wideband
driver

Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Wideband PA
Limiting
amplifier

18t04.2
5t09
11012
71017
2t020
21020
21020
17 t0 27
2910 36

0.01to 20

0.01t0 20

21035

0.01t06.0
0.01t06.0
0.01t0 15
0.01t0 15
0.01t0 20
0.1t020
21020
21020
21020
17 to 24
211031

21018

22.5
16
22

25
30
25
25
26
27
25
22

33

30

29

40
42
36
36
28
34
34
34
33
33
32

Connectorized High Power Amplifier Modules

HMC7748
HMC7885
HMC8113
HMC8114
HMC7054

High power amp
High power amp
High power amp
High power amp
High power amp

RF Frequency
(GHz)

2t06
2t06
2t06
581018
29to0 31

Connectorized Low Phase Noise Amplifier Modules

Gain/NF 0IP3
(dB) (dBm)

Part Number

HMC-C077

HMC-C079

HMC-C072

HMC-C076

HMC-C050

Low phase
noise

Low phase
noise
Low phase
noise
Low phase
noise
Low phase
noise

Frequency

(GH2)

151050

3t08

61012

7t0 11

21018

14/4.5
42984
11/45
42984

13.5/5

265

33

34

33

225

1.75
1.8
2
25
2
2
3
29

155
15

295
295
28
28
28
26
26
26
26
24
24

12V@112 mA
12V @ 105 mA
6V @60 mA
8V @93mA
12V @65mA
12V @60 mA
8V@75mA
8V @ 9% mA
3V@80mA

12V @ 195 mA

12V @225 mA

11V @92 mA

-5V@5mA,
-5V @5mA,
11V @ 360 mA
11V @ 360 mA
11V @ 345 mA
15V @ 700 mA
12V @310 mA
12V @310 mA
12V @ 400 mA
8V @ 250 mA
8V @215 mA

8V @ 300 mA

C-10/SMA EAR99
C-10/SMA EAR99
C-10B/SMA EAR99
C-1/SMA EAR99
C-1/SMA EAR99
C-2/SMA EAR99
C-2B/SMA EAR99
C-1B/2.92 mm EAR99
C-10/2.92 mm 3A001.b.4c
C-3/SMA 3A001.b.4f
C-3B/SMA 3A001.b.4f
C-10/2.92 mm 3A001.b.4c
C-17/SMA EAR99
C-17/SMA EAR99
C-10B/SMA 3A001.b.4f
C-12/SMA 3A001.b.4f
C-10B/SMA EAR99
Contact factory EAR99
C-2/SMA 3A001.b.4f
C-2B/SMA 3A001.b.4.f
C-3B/SMA 3A001.b.4f
C-10/2.92 mm EAR99
C-10/2.92 mm 3A001.b.4c
Contact factory EAR99

Power
CW or Pulsed ECCN Code

EAR99
3A001.b.2.a.4
3A001.b.4.a.4
3A001.b.4.a.4

5A991.b

32
500
90
10

10 kHz Phase

Noise
(dBc/Hz)

=17

-168

-176

-170

-160

17/22

22/25

20/22

22/25

15/18.5

CW
tw
Cw
cw

Bias Supply

7V @170 mA
7V @ 300 mA
7V @170 mA
7V @ 300 mA

5V @80 mA

Cor’:?ecé(tao?eT/ype EEC Eaele
C-16/SMA EAR99
C-16/SMA EAR99
C-16/SMA EAR99
C-16/SMA EAR99
C-1/SMA EAR99
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Connectorized Switches—SPST, SPDT, and SP4T

Frequency Insertion Loss Isolation Input P1dB SWItchlng Speed Package/

HMC-C058
HMC-C019
HMC-C011
HMC-C071

HMC-C583

SPDT, high isolation
SPST, high isolation
SPDT, high isolation
SPAT, high isolation

SPST NR, high
isolation

DCto 18
DC to 20
DC to 20
DCto 20

0.1t0 40

W N W N

~

Connectorized Attenuators—Digital and Analog

Frequency Loss Attenuation [IP3 Control Input Package/

HMC-C053
HMC-C018
HMC-C025
HMC-C584

Analog VVA
6-bit DATT
6-bit DATT
6-bit DATT

DC to 20
DCto 13
DCto 13
0.11t040

Connectorized Block Upconverters

Frequency IF Frequency Conversion Gain | Spurious Rejection

37 dBm (PLINEAR) Module

HMC7056

Ka-band upconverter with HPA

29to0 31

3.5
32
7

1t02

Connectorized Frequency Dividers (Prescalers)

Input Frequency Input Power Output Power

HMC-C039
HMC-C040
HMC-C005
HMC-C006
HMC-C007

Divide-by-5
Divide-by-10
Divide-by-2
Divide-by-4
Divide-by-8

05t08
05t0 17
DCto 18
DCto 18
DCto 18

—15t0 +10
-15t0 +10
—15t0 +10
-15t0 +10
-15t0 +10

Connectorized Frequency Multipliers—Active

Input Frequency Output Frequency Input Power Output Power

HMC-C031
HMC-C056
HMC-C032
HMC-C033
HMC-C034

Connectorized 1/Q Mixers

x2 active
x2 active
x2 active
x2 active
x2 active

3tob
40t010.5
9.0to 145
12.0t0 16.5
16 t0 23

6to 10
8021
181029
2410 33
32 to 46

1 00
40
40

50

05to 31 5
0510315
31

W W w o w

23
23
24

21

32
38
38

100 kHz SSB
Phase Noise
(dBc/Hz)

—155
—155
~150
—150
-150

14
16
17
13

SerlaI/CMOS

CMOS

100 kHz SSB
Phase Noise
(dBc/Hz)

8.5
b
14

10

0/5

-140
—142
-132
-132
-130

C-14/SMA
C-9/SMA
C-5/SMA
C-15/SMA

Contact factory

C-10/SMA
C-6/SMA
C-6/SMA
C-6/SMA

C-1/SMA
C-1/SMA
C-1/SMA
C-1/SMA
C-1/SMA

EAR99
EAR99
EAR99
EAR99

EAR99

EAR99
EARS9
EAR99
EAR99

5A991.b

) Package/
Bias Supply g ECCN Code

5V @80mA
5V @152 mA
5V@75mA
5V@93mA
5V @98 mA

3A001.a.11.b
3A001.a.11.b
3A001.a.11.b
3A001.a.11.b
3A001.a.11.b

Package/ ECCN Code
Connector Type

C-10/SMA
C-10/SMA
C-10/2.92 mm
C-10/2.92 mm
C-10/2.92 mm

EAR99
EAR99
EARS9
EAR99
EAR99

RF/LO Frequency IF Frequency Conversion Gain Image Re]ectlon 1IP3
(GH2) (GH2) (dB) (dB) dBmI Package/Connector Type ECCN Code

HMC-C009
HMC-C041
HMC-C042
HMC-C043
HMC-C044
HMC-C046
HMC-C047
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1/Q mixer/IRM
1/Q mixer/IRM
|/Q mixer/IRM
1/Q mixer/IRM
[/Q mixer/IRM
1/Q mixer/IRM
1/Q mixer/IRM

41085
61010
8510135
11016
151023
20to 31
30038

DCto 3.5
DCto 35
DCto2
DCto 35
DCto 35
DCto 45
DCto35

/)
-15

35
28
30
30
24
15

25
25
28
25
225
19

C-4/SMA
C-4/SMA
C-4/SMA
C-4/SMA
C-4/2.92 mm and SMA
C-4B/2.92 mm and SMA
C-4/2.92 mm and SMA

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99

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

Part RF Frequency IF Frequency | Conversion Gain | LO/RF Isolation IIP3
(GHy) (GHz) (dB) (dB) (dBm) Package/Connector Type ECCN Code

Double balanced,

HIMC-C049 e bl Tto14 DCto5 = C-11/SMA EAR99

HMC-C051 Diife bslerizes, Mt020 DCto6 = 3 18 C-11/2.92 mm and SMA EARS9
13 dBm LO

HMC-C014 Dzl bsleitezs) 161032 DCto8 8 % 19 C-11/2.92 mm and SMA FAR99
13 dBm LO

HIMIC-C035 Doublsibalanced; B3] DC 1013 -9 3 19 C-11/2.92 mm and SMA FAR99
13 dBm LO

HMC-CO15 Doﬂg'edgﬁ:a[‘ée"' 21038 DCt08 85 3% 20 C-11/2.92 mm and SMA EAR99

Connectorized Phase Shifters—Analog

. Frequency | Insertion Loss Phase Range 2" Harmonic PIN =10 dBm | Control Voltage Range Package/

HMC-COI0  Analog  6to15 e $5GGI-|HZ£450 @ 0Vto5V C-1/SMA EAR99

Connectorized Successive Detection Log Video Amplifiers (SDLVAs)

Frequency Dynamic Range RSSI Slope RF Threshold Package/
(dB) (mV//dB) Level (dBm) ik Sl Connector Type EEB sty

HIMC-C088 SDIVA 11020 P m e C-10 EAR99
86 mA

Connectorized Dielectric Resonator Oscillators (DROs)

10 kHz SSB 100 kHz SSB

Frequency Output Power

Frequency Drift

Package/

Part Number Function Phase Noise Phase Noise o Bias Supply ECCN Code
(GH2) (dBm) (dBe/Ha) (dBe/Ha) (ppm/°C) Connector Type
HMCCoop  Dielecticresonator g 0 145 a2 140 2 BVOISVE (a0 EAR9S
oscillator 125 mA

Connectorized Voltage Controlled Oscillators (VCOs)

Frequency Output Power | 10 kHz SSB Phase Noise | 100 kHz SSB Phase Noise Package/Connector | ECCN

HMC-C028 Wideband VCO 4108 12V@185mA C-1/SMA EAR99
HMC-C029 Wideband VCO 5t0 10 20 —64 —93 12V @195 mA C-1/SMA EAR99
HMC-C030 Wideband VCO 810125 21 -59 -83 12V @195 mA C-1/SMA EAR99
HMC-C073 VCO 38410432 13 ~74 -98 5V @ 350 mA C-19/2.4 mm EAR99

Connectorized Synthesized Solutions—MicroSynth

Frequenc LA 2 i NSO?EB F271;18[613[] Output Power Package/
Part Number Function quency Size Resolution Frequency P Bias Supply 9 ECCN Code
(GHz2) kHz Offset (dBm) Connector Type
(Hz) (MHz) (dBo/Ha)

MicroSynth p 20V@7mA,
HMC-C083 synthesizer 2t06 0.6 10 93 17 6V @ 330 mA C-20/SMA EAR99
MicroSynth Y@ A,
HMC-C070 . nthesyizer 5510105 12 10 -92 21 6V @ 300 mA, C-20/SMA EAR99
¥ 36V @ 100 mA

= 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
Frequency | Phase Adj Phase Adj Ampl AdJ Ampl Adj Ordering Part
ADAR1000 New bon K dbﬁx’}‘g{;’”;g‘ 81016 05 7x716A  EARSS  ADARTOOOACCIN
ADMVA801 Upcoming 'svftrr‘] :wglcf]gg'?;;;;'gg 2410295 C[Z'[tﬁ“ Cf’:[tﬁ“ Contact ADI C%‘l‘“ Contact ADI 5@32;'9“ Contact ADI
ADMV4821 Upcoming 2vT/iftir_]CQ\}v?tléil‘eonli;le}itll:oEn' 2410 29.5 C(Z]S?Ct COAnECt Contact ADI C?B?Ct Contact ADI SQAQE{;; ' Contact ADI

Analog Phase Shifters

Phase Range @ | Phase Range @ | 2" Harmonic @ Control .
Fell Description FiEqEng; sk Min Frequency Max Frequency Pin=—10 dBm Ireticlis Vloltage Range et ECCHOrdering Bt
Number (GH2) (dB) ) o (dBo) (dBm) V) (mm) Code

Analog phase

HMC247 shifter 51018 4 400 120 -80 32 0to—10 Die EAR99 HMC247
Analog time
HMC877 delay/phase 81023 — 504 485 -35 — 271039  3x3SMT EARI9 HMCB77LC3
shifter

Digital Phase Shifters

Phase Range

Frequency | Loss Phase Adjust | M2 PaSe | 1ot 1p3 | input P1oB | Package | ECON | Ordering Part

(GH2) (dB) Freq(tijzncy Resolution E(Tfr (dBm) (dBm) (mm) Code Number

Part Number Description

6-bit digital phase

HMCI36A% g 12014 5 %0 6bit5625° 12 55 29 6xGLFCSP EARS3  HMCI3BALPGE
HMCE48A% ERIEE s 290039 5 B0 Ghi5EB° 12 45 31 GxBLFCSP EARSY HMCG4BALPGE
HMICGA9A% R s 3106 8 %0 6bit5625° 4 10 31 6xBLFCSP EARSS  HMCB49ALPGE
HMC1133 I s 5106 5 %0 6bit5625° 28 48 30 5x5LFCSP EARSS HMC1133LPSE
HMC543A Al dsiﬁiiftfe'rphase 81012 6.5 360 4-bit, 22.5° 4 40 245  4x4LFCSP  EAR93 HMC543ALCAB
HMCB42A CRLEEp e 910125 7 %0 6bit5625° 45 % 30 5x5LFCSP EAR9Y  HMCB42ALCS
HMC644A 5'b”dsiﬁii]f$rphase 1510185 75 360 5bit, 11.25° 35 40 23 5x5LFCSP  EAR9Y  HIICG44ALCS
HMCBA7A* Rt dsiﬁii]ff;rphase 251031 4 360 6-bit, 5625° 15 50 31 Bx6LFCSP  EAR9Y HMCEAZALPGE

Vector Modulators

l/Q Noise i Phase .
e | oo | (ot | B | | e | 00 [ | | e
(MHz) (dBm/Hz) ()

HMC6B30  Vector modulator ~ 0.7to 1 180 -162 40 360 34 17 8 92 L3F()3(83P EAR99 HMCB30LP3E
AD8340  Vector modulator 0.7 to 1 230 -149 — 360 — " 5 130 SFES“P 5A991b  AD8340ACPZ-WP
HMC500  Vector modulator  1.8t0 2.2 150 -162 40 360 33 16 8 90 L?;:ESaP EAR99 HMC500LP3E
ADL5390  Vector modulator 0.2 to 2.4 230 -150 — 360 — 13 5 130 |j4F(>I<S4P 5A991.b  ADL5390ACPZ-REEL7
ADB341  Vector modulator  1.5t0 2.4 230 —151 — 360 — 8.5 ® 130 |_4F(>J<S4P 5A991.b  AD8341ACPZ-WP
HMC631  Vector modulator 1.8 t0 2.7 160 -160 40 360 35 21 8 93 I_SFESBP EAR99 HMC631LP3E

Analog Multipliers

Dynamic Response .
Part Description Frequency Range Accuracy Time Package ECCN Code Ordering Part
Number (GHz2) (@B (dB) (ns) (mm) Number
\ pousssr L 02 60 02 60 4751055 135 3x3LFCSP  5AIb  ADLSI9IACPZWP
\ * = X-Microwave
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http://www.analog.com/HMC644ALC5
http://www.analog.com/HMC647A
http://www.analog.com/HMC647ALP6E
http://www.analog.com/HMC630
http://www.analog.com/HMC630LP3E
http://www.analog.com/AD8340
http://www.analog.com/AD8340ACPZ-WP
http://www.analog.com/HMC500
http://www.analog.com/HMC500LP3E
http://www.analog.com/ADL5390
http://www.analog.com/ADL5390ACPZ-REEL7
http://www.analog.com/AD8341
http://www.analog.com/AD8341ACPZ-WP
http://www.analog.com/HMC631
http://www.analog.com/HMC631LP3E
http://www.analog.com/ADL5391
http://www.analog.com/ADL5391ACPZ-WP

Timing ICs and Clocks

Clock Dividers and Distribution

Configuration/ Output
E?Jr;[nber Clock Function |  Programming Ngﬂﬁtbirtsof Frequency | Output Logic
Interface p (MHz)
AD9513 Distribution Pin select 3 250 CMQS, LVDS
[TC6954-1 Distribution SPI 3 1400 LVPECL
o CMQS, LVDS,
[TC6954-2 Distribution SPI 3 1400 LVPECL
o CMQS, LVDS,
[TC6954-3 Distribution SPI 3 1400 LVPECL
[TC6954-4  Distribution SPI 3 1400 CMQS, LVDS
o ) CMQS, LVDS,
AD9515 Distribution Pin select 2 1600 LVPECL
o CMQS, LVDS,
HMC7043 Distribution SPI 14 3200 LVPECL, CML
o ) LVDS,
HMC6832 Distribution Pin select 8 3500 LVPECL
Clock
L0693 istribution SP 1 4500 oML
New ;
with sync

Multioutput Clock Generators

Part Nu?fber Number | Number | Number O,\uﬂt?att
Number Reference OutOfu s Div?t;(ers OfLi[:]ilsay Viellor Frequency
g (MHz)
AD9522-0 3.3 2 24/12 4 0 Yes 800
AD9523 83 2 14 14 0 Yes 1000
AD9524 33 2 6 6 0 Yes 1000
AD9510 33 1 8 8 2 No 1200
AD9511 33 1 5 5 1 No 1200
LTC6950 33 1 5 5 0 No 1400
AD9516-4 3 2 14 5 4 Yes 1800
AD9517-4 33 2 12 6 4 Yes 1800
AD9518-4 33 2 6 3 0 Yes 1800
AD9516-3 33 2 14 5 4 Yes 2250
AD9517-3 33 2 12 6 4 Yes 2250
AD9518-3 33 2 6 3 0 Yes 2250
ADSS203 33 2 ym s I
AD9516-2 83 2 14 5 4 Yes 2335
AD9517-2 33 2 12 6 4 Yes 2335
AD9518-2 33 2 6 3 0 Yes 2335
AD9520-2 33 2 12/24 4 0 Yes 2335
AD9516-5 33 2 14 5 4 No 2400
AD9520-5 a3 2 12/24 4 0 No 2400

Power

Dissipation
(W)
0.46

0.94

09
09
0.37

Output Logic

LVDS, CMOS

CMOS, HSTL,
LVDS, LVPECL

CMOS, HSTL,
LVDS, LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

LVPECL

CMOS, LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVDS,
LVPECL

LVPECL

CMOS, LVPECL

CMOS, LVDS,
LVPECL

CMOS, LVPECL

Input
Frequency
(MHz)

0 to 1600
1 to 1400

1 to 1400

1 to 1400
1 to 1400
0to 1600

200 to 6000

10 to 3500

LF to 4500

Package
(mm)

5x5 LFCSP
4 %7 LFCSP

4 %7 LFCSP

4 %7 LFCSP
4 %7 LFCSP
5x 5 LFCSP

7 %7 LFCSP

5x 5 LFCSP

7x 8 LFCSP

ECCN Code

Ordering Part Number

EAR99
EAR99

EAR99

EAR99
EAR99
EAR99

EAR99

EAR99

EAR99

Wideband
Random /0
Jitter Interface
(ps rms)

Package
(mm)

<04

0.225

0.225

0.225

0.225

0.115

<04

0.275

0.225

<04

0.275

0.225

0.225

<04

0.275

0.225

0.225

<04

0.225

Serial
with
EEPROM

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

Serial

64-lead

LFCSP EARS9

72-lead
LFCSP
48-lead
LFCSP
64-lead
LFCSP
48-lead
LFCSP
48-lead
LFCSP
64-lead
LFCSP
48-lead
LFCSP
48-lead
LFCSP
64-lead
LFCSP
48-lead
LFCSP
48-lead
LFCSP
64-lead
LFCSP
64-lead
LFCSP
48-lead
LFCSP
48-lead
LFCSP
64-lead
LFCSP
64-lead
LFCSP
64-lead
LFCSP

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

AD9513BCPZ-REEL7
LTC6954IUFF-1#TRPBF

LTC6954IUFF-2#TRPBF

LTC6954IUFF-3#TRPBF
LTC6954IUFF-4#TRPBF
AD9515BCPZ-REEL7

HMC7043LP7FE

HMC6832ALPSLE

LTC6953IUKG#TRPBF

Ordering Part Number

AD9522-0BCPZ-REEL7

AD9523BCPZ-REEL7

AD9524BCPZ-REEL7

AD9510BCPZ-REEL7

AD9511BCPZ-REEL7

LTC6950IUHH#TRPBF

AD9516-4BCPZ-REEL7

AD9517-4ABCPZ-RL7

AD9518-4ABCPZ-RL7

AD9516-3BCPZ-REEL7

AD9517-3ABCPZ-RL7

AD9518-3ABCPZ-RL7

AD9520-3BCPZ-REEL7

AD9516-2BCPZ-REEL7

AD9517-2ABCPZ-RL7

AD9518-2ABCPZ-RL7

AD9520-2BCPZ-REEL7

AD9516-5BCPZ-REEL7

AD9520-5BCPZ-REEL7
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http://www.analog.com/AD9513BCPZ-REEL7
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http://www.analog.com/LTC6954
http://www.analog.com/LTC6954IUFF-3
https://www.analog.com/en/products/ltc6954.html
http://www.analog.com/LTC6954IUFF-4
http://www.analog.com/AD9515
http://www.analog.com/AD9515BCPZ-REEL7
http://www.analog.com/HMC7043
http://www.analog.com/HMC7043LP7FE
http://www.analog.com/HMC6832
http://www.analog.com/HMC6832ALP5LE
http://www.analog.com/LTC6953
http://www.analog.com/LTC6953IUKG
http://www.analog.com/AD9522-0
http://www.analog.com/AD9522-0BCPZ-REEL7
http://www.analog.com/AD9523
http://www.analog.com/AD9523BCPZ-REEL7
http://www.analog.com/AD9524
http://www.analog.com/AD9524BCPZ-REEL7
http://www.analog.com/AD9510
http://www.analog.com/AD9510BCPZ-REEL7
http://www.analog.com/AD9511
http://www.analog.com/AD9511BCPZ-REEL7
http://www.analog.com/LTC6950
http://www.analog.com/LTC6950IUHH
http://www.analog.com/AD9516-4
http://www.analog.com/AD9516-4BCPZ-REEL7
http://www.analog.com/AD9517-4
http://www.analog.com/AD9517-4ABCPZ-RL7
http://www.analog.com/AD9518-4
http://www.analog.com/AD9518-4ABCPZ-RL7
http://www.analog.com/AD9516-3
http://www.analog.com/AD9516-3BCPZ-REEL7
http://www.analog.com/AD9517-3
http://www.analog.com/AD9517-3ABCPZ-RL7
http://www.analog.com/AD9518-3
http://www.analog.com/AD9518-3ABCPZ-RL7
http://www.analog.com/AD9520-3
http://www.analog.com/AD9520-3BCPZ-REEL7
http://www.analog.com/AD9516-2
http://www.analog.com/AD9516-2BCPZ-REEL7
http://www.analog.com/AD9517-2
http://www.analog.com/AD9517-2ABCPZ-RL7
http://www.analog.com/AD9518-2
http://www.analog.com/AD9518-2ABCPZ-RL7
http://www.analog.com/AD9520-2
http://www.analog.com/AD9520-2BCPZ-REEL7
http://www.analog.com/AD9516-5
http://www.analog.com/AD9516-5BCPZ-REEL7
http://www.analog.com/AD9520-5
http://www.analog.com/AD9520-5BCPZ-REEL7

Multioutput Clock Generators (Continued)

Number Number | Number | Number Max Wideband
i of of of Delay | VCO or Uiy Output Logic Har_]dom I Fri Ordering Part Number
Number Reference s ] Frequency Jitter Interface (mm)
QOutputs | Dividers Lines
(MHz) (ps rms)
LTC6951 3.3/5 1 5 5 0 Yes 2500 LVDS, CML 0.105 Serial 4&33533 EAR99 LTC6951IUHF#TRPBF
CMQS, LVDS, ) 48-lead
AD9517-1 23 2 12 6 4 Yes 2650 LVPECL 0.275 Serial LFCSP EAR99 AD9517-1ABCPZ-RL7
CMQS, LVDS, . 64-lead
AD9516-1 33 2 14 5 4 Yes 2650 LVPECL <04 Serial LFCSP EAR99 AD9516-1BCPZ-REEL7
AD9518-1 33 2 6 3 0 Yes 2650 LVPECL 0.225 Serial ﬁéesagj EAR99 AD9518-1ABCPZ-RL7
AD9520-1 33 1 12 4 4 Yes 2650 LVPECL, CMOS 0.33 Serial LiESgP EAR99 AD9520-1BCPZ-REEL7
[TC6951-1  3.3/5 1 5 5 5 Yes 2700 LVDS, CML 0.115 Serial L5F()3(S7P EAR99 [TC6951IUHF-1#TRPBF
CMQS, LVDS, ) 9x9
AD9516-0 33 1 14 5 5 No 2950 LVPECL <04 Serial LFCSP EAR99 AD9516-0BCPZ-REEL7
CMQS, LVDS, ) 7x7
AD9517-0 33 1 12 4 4 Yes 2950 LVPECL 0.275 Serial LFCSP EAR99 AD9517-0ABCPZ-RL7
AD9518-0 33 1 3 3 3 Yes 2950 LVPECL 0.225 Serial |_7F(>?(S7P EAR99 AD9518-0ABCPZ-RL7
Serial 9x9
AD9520-0 33 1 12/24 4 4 Yes 2950 LVPECL, CMOS 0.225 with x EAR99 AD9520-0BCPZ-REEL7
LFCSP
EEPROM
CMQS, LVDS, ) 10x10
HMC7044 33 4 14 14 14 Yes 3200 LVPECL 0.044 Serial LFCSP EAR99  HMC7044LP10BETR
AD9525 33 3 9 0 0 No 3600 LVPECL, CMOS 0.08 Serial L7FES7P EAR99  AD9525BCPZ-REEL7
Serial 9x9
AD9522-1 33 1 12/24 4 4 Yes 2650 LVPECL, CMOS 0.08 with x EAR99 AD9522-1BCPZ-REEL7
LFCSP
EEPROM
Serial 9x9
AD9522-2 33 1 12/24 4 4 Yes 2400 LVPECL, CMOS 0.242 with EAR99 AD9522-2BCPZ-REEL7
LFCSP
EEPROM
Serial 9x9
AD9522-3 33 1 12/24 4 4 Yes 2250 LVPECL, CMOS 0.242 with EAR99 AD9522-3BCPZ-REEL7
LFCSP
EEPROM
Serial 9x9
AD9522-4 33 1 12/24 4 4 Yes 1800 LVPECL, CMOS 0.242 with EAR99 AD9522-4BCPZ-REEL7
LFCSP
EEPROM
Serial 9x9
AD9522-5 33 1 12/24 4 4 No 2400 LVPECL, CMOS 0.242 with EAR99 AD9522-5BCPZ-REEL7
LFCSP
EEPROM
Serial 1010
AD9523-1 33 2 14/29 14 14 Yes 3100 LVPECL, LVCMOS 0.124 with EAR99 AD9523-1BCPZ-REEL7
LFCSP
EEPROM
Serial
RE =0 1" 11 M No 4500 oML 0065 with <& EARos  LTCGIB2IUKGHPEF
New sie LFCSP

N
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http://www.analog.com/AD9517-1
http://www.analog.com/AD9517-1ABCPZ-RL7
http://www.analog.com/AD9516-1
http://www.analog.com/AD9516-1BCPZ-REEL7
http://www.analog.com/AD9518-1
http://www.analog.com/AD9518-1ABCPZ-RL7
http://www.analog.com/AD9520-1
http://www.analog.com/AD9520-1BCPZ-REEL7
http://www.analog.com/LTC6951
http://www.analog.com/LTC6951IUHF-1
http://www.analog.com/AD9516-0
http://www.analog.com/AD9516-0BCPZ-REEL7
http://www.analog.com/AD9517-0
http://www.analog.com/AD9517-0ABCPZ-RL7
http://www.analog.com/AD9518-0
http://www.analog.com/AD9518-0ABCPZ-RL7
http://www.analog.com/AD9520-0
http://www.analog.com/AD9520-0BCPZ-REEL7
http://www.analog.com/HMC7044
http://www.analog.com/HMC7044LP10BETR
http://www.analog.com/AD9525
http://www.analog.com/AD9525BCPZ-REEL7
http://www.analog.com/AD9522-1
http://www.analog.com/AD9522-1BCPZ-REEL7
http://www.analog.com/AD9522-2
http://www.analog.com/AD9522-2BCPZ-REEL7
http://www.analog.com/AD9522-3
http://www.analog.com/AD9522-3BCPZ-REEL7
http://www.analog.com/AD9522-4
http://www.analog.com/AD9522-4BCPZ-REEL7
http://www.analog.com/AD9522-5
http://www.analog.com/AD9522-5BCPZ-REEL7
http://www.analog.com/AD9523-1
http://www.analog.com/AD9523-1BCPZ-REEL7
http://www.analog.com/LTC6952
http://www.analog.com/LTC6952IUKG

Clock Generators and Synchronizers

Part AL Number of | Number of
Number Helference Outputs Dividers
nputs

AD9547 18,33 2 2 2
AD9548  1.8,33 8 8 4
AD9549 18,33 2 2 1
AD9550  1.8,33 1 2 2
AD9553  1.8,33 3 2 2
AD9552  1.8,33 2 2 2
AD9557  1.8,33 2 2 2
AD9558  1.8,3.3 4 6 4
AD9559  1.8,33 4 4 4
Clock Buffers
el sy
LTC6957-1 33 1 2
LTC6957-2 33 1 2
LTC6957-3 33 1 2
LTC6957-4 33 1 2
ADCLK854 18 2 12
ADCLK846 1.8 1 6
HMC6832 250r33 2 8
ADCLK946 33 1 6
ADCLK954 33 2 12
ADCLK905 251033 1 1
ADCLK907 251033 2 2
ADCLK925 251033 1 2
ADCLK914 33 1 1
LTC6955 New 33 1 "
oo 33 i 101
HMC987 33 1 9

Number
of Delay
Lines

On-Chip
VCO or
DCO

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Max Output
Frequency

(MHz)

300

300

300

300

1200

1200

3500

4800

4800

6000

6000

6000

7500
7500
7500

8000

Max Output
Frequency

(MHz)

450

450

750
810
810
900
1250
1250

1250

Output
Logic

LVPECL
LVDS
CMOS

CMOS

LVDS,
CMOS

LVDS,
CMOS

LVDS,
LVPECL

LVPECL

LVPECL

ECL, PECL,
LVPECL
ECL, PECL,
LVPECL
ECL, PECL,
LVPECL
HVDS,
CML
CML

CML

LVPECL,
LVDS,
CML,
CMOS

Output
Logic

LVDS,
LVPE

LVDS,

LVPECL,

CMOS

CMOS,
HSTL

LVPECL,

v

LVDS,
LVPE

LVDS,
LVPE
HSTL,
LVDS
HSTL,
LVDS
HSTL,
LVDS

Wideband
Random

Jitter

(ps rms)

0.12

0.12

0.12

0.15

0.15

0.075

0.075

0.1
0.045
0.045

0.05

Wideband
Random I/0 Package
Jitter Interface | (mm)
(ps rms)
. 64-lead
0.7 Serial LFCSP
. 88-lead
0.7 Serial LFCSP
. 64-lead
0.6 Serial LFCSP
32-lead
05 N/A LFCSP
) 32-lead
0.5 Serial LFCSP
. 32-lead
05 Serial LFCSP
. 40-lead
05 Serial LFCSP
. 64-lead
05 Serial LFCSP
) 72-lead
0.5 Serial LFCSP
1/0 Package
Interface (mm)
o 12-lead QFN,
LFCSP
. 12-lead QFN,
LFCSP
- 12-lead QFN,
LFCSP
- 12-lead QFN,
LFCSP
. 48-lead
LFCSP
. 24-lead
LFCSP
. 28-lead
Pin select LFCSP
o 24-lead
LFCSP
o 40-lead
LFCSP
- 16-lead
LFCSP
- 16-lead
LFCSP
. 16-lead
LFCSP
o 16-lead
LFCSP
Pin select 7 x 8 LFCSP
Pinselect 7 x8 LFCSP
Serial ste
5x 5 LFCSP

EARS9

EAR99

EARS9

EARS9

EAR99

EAR99

EAR99

EARS9

EARS9

ECCN
Code

EAR99

EAR99

EAR99

EARS9

EAR99

EAR99

EAR99

EAR99

EAR99

EARS9

EAR99

EARS9

EAR99
EAR99
EARS9

EAR99

Ordering Part Number

AD9547BCPZ-REEL7

AD9548BCPZ-REEL7

AD9549ABCPZ-REEL7

AD9550BCPZ-REEL7

AD9553BCPZ-REEL7

AD9552BCPZ-REEL7

AD9557BCPZ-REEL7

AD9558BCPZ-REEL7

AD9559BCPZ-REEL7

Ordering Part Number

LTC6957IDD-1#TRPBF

LTC6957IDD-2#TRPBF

LTC6957IDD-3#TRPBF

LTC6957IDD-4#TRPBF

ADCLK854BCPZ-REEL7

ADCLKB46BCPZ-REEL7

HMC6832ALP5LE

ADCLK946BCPZ-REEL7

ADCLK954BCPZ-REEL7

ADCLK905BCPZ-WP

ADCLKS07BCPZ-WP

ADCLK925BCPZ-WP

ADCLK914BCPZ-WP
LTC6955IUKG#TRPBF
LTC6955IUKG-1#TRPBF

HMC987LP5E
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http://www.analog.com/AD9557
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http://www.analog.com/AD9558
http://www.analog.com/AD9558BCPZ-REEL7
http://www.analog.com/AD9559
http://www.analog.com/AD9559BCPZ-REEL7
https://www.analog.com/en/products/ltc6957-1.html
http://www.analog.com/LTC6957IDD-1
https://www.analog.com/en/products/ltc6957-1.html
http://www.analog.com/LTC6957IDD-2
https://www.analog.com/en/products/ltc6957-1.html
http://www.analog.com/LTC6957IDD-3
https://www.analog.com/en/products/ltc6957-1.html
http://www.analog.com/LTC6957IDD-4
http://www.analog.com/ADCLK854
http://www.analog.com/ADCLK854BCPZ-REEL7
http://www.analog.com/ADCLK846
http://www.analog.com/ADCLK846BCPZ-REEL7
http://www.analog.com/HMC6832
http://www.analog.com/HMC6832ALP5LE
http://www.analog.com/ADCLK946
http://www.analog.com/ADCLK946BCPZ-REEL7
http://www.analog.com/ADCLK954
http://www.analog.com/ADCLK954BCPZ-REEL7
http://www.analog.com/ADCLK905
http://www.analog.com/ADCLK905BCPZ-WP
http://www.analog.com/ADCLK907
http://www.analog.com/ADCLK907BCPZ-WP
http://www.analog.com/ADCLK925
http://www.analog.com/ADCLK925BCPZ-WP
http://www.analog.com/ADCLK914
http://www.analog.com/ADCLK914BCPZ-WP
http://www.analog.com/LTC6955
http://www.analog.com/LTC6955IUKG
https://www.analog.com/en/products/ltc6955.html
http://www.analog.com/LTC6955IUKG-1
http://www.analog.com/HMC987
http://www.analog.com/HMC987LP5E

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 process 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/adisimpl|

ADIsimFrequencyPlanner

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 of the PLL/VCO.

Visit analog.com/adisimfrequencyplanner

ADIsimCLK

Developed specifically for ADI's range of ultralow jitter clock distribution and clock generation products, ADIsimCLK™ allows users
to rapidly develop, evaluate, and optimize designs. It enables direct modification of parameters, such as loop bandwidth, divide
ratios, phase offsets, and output frequencies, and shows the performance effects of the changes in real time.

Visit analog.com/adisimclk

Virtual Eval

Virtual Eval™ accurately models the typical performance characteristics of many of ADI's high speed converters. It reproduces the
errors associated with both static and dynamic features such as ac linearity, clock jitter, and many other product specific anomalies.

Visit analog.com/virtualeval

X-Microwave

We have partnered with X-Microwave to offer a broad range of our RF components in X-MWhblock™ drop-in modules. Models
are provided in a free online system simulator powered by Keysight's Genesys Spectrasys, as well as in an online mechanical
layout tool for quick, Lego®-like layout and rapid prototyping—facilitating fast development time.

Visit ez.analog.com/community/partnerzone/x-microwave
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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

SO S ©

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 the Right Wideband and Integrated Parts
Performance to Engineer the Part to Fit Your Specific Design Simplify Your Design and
Next Generation of Needs Reduce BOM Cost

Breakthrough Applications

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

Proven
Quality and
Reliability Complete
Signal
Chain
Solution

Industry-Leading
Performance

Visit analog.com // 75



Index

AD831 ... 27
AD8283........ccoeveine 40
AD8284 ...........coevee. 40
AD8302........ccovvernen 57
ADB306 ........occvrrrrnnn. 57
ADB307 ......ccevviiinen, 57
AD8309........ccvvrinne. 57
AD8310....c.cccrricrnene 57
AD8312....coicci 57
AD8313....cociie, 57
AD8314 ..., 57
AD8317 ..o 58
ADB318......ccverrrrnn, 58
AD8319......cevvine, 58
AD8340........ccovvvnne. 70
AD834T ... 70
AD8342........ccvvce 27
AD8343........ccvine 27
AD8344 ..o 27
ADB345.........ccerrnnn, 36
ADB346..........ccovvrrnnn. 36
ADB34T ..., 36
AD8348.........coveune. 36
ADB349........cccvvvrrnnn. 36
ADB350........cvvrrrrnnn. 13
AD8351 ..., 14
AD8352........cvvinn 14
AD8353......cocrc 17
AD8354 ... 17
AD8361 ... 57
AD8362.........coveunne 57
ADB3B3........ccevvrrnn. 57
AD8364...........cocee 57
ADB366............cccunne 23
ADB366 ..o 24
AD8367 .......ocvvverenen 23
ADB3BB..........ccorrrrnnn. 23
AD8369.........couvinne. 23
ADB370.......ccvvrrnne. 13
AD8370.......ccorierenen. 23
AD8372......ooceicn 13
ADB372......cccuviinen, 23
ADB375......cocie, 13
AD8375....c.coc 23
AD8376.........covvceee 13
ADB376........ccoveine. 23
AD9361 .....coeviine 41
AD9363........coven 41
AD9364..........coocee 41
AD9371 ..o, 41
AD9375......coeiin, 41
AD9510.....c.cccvrnene 71
AD9STT .. 71
AD9513 ... 71
AD9515......oe, 7
AD9516-0...........co..... 72
AD9516-1........ccceneee. 72
AD9516-2...........co... 71
AD9516-3...........coen.. 7
AD9516-4...........coc..... 71
AD9516-5............c........ 71
AD9517-0........coeuuuee. 72
AD9S17-1....oove, 72

AD9517-2
AD9517-3
AD9517-4
AD9518-0
AD9518-1
AD9518-2
AD9518-3
AD9518-4
AD9520-0
AD9520-1
AD9520-2
AD9520-3
AD9520-5
AD9522-0
AD9522-1
AD9522-2
AD9522-3
AD9522-4
AD9522-5
AD9523......cooecne
AD9523-1
AD9524
AD9525
AD9547
AD9548
AD9549
AD9550
AD9552
AD9553
AD9557
AD9558
AD9559 ...

ADA496T ...

ADAR1000.........cccouuunee. 8
ADAR1000 ........ooeene. 70
ADAR7251
ADCLK846
ADCLK854
ADCLK905
ADCLK907
ADCLK914
ADCLK925
ADCLK946

ADCLK954

ADF4001

ADF4002

ADF4007

ADF4106

ADFA107 ...
ADF4108

ADF4110

ADFATTT e
ADFAT13 ..o
ADF4113HV...

ADFAT16 ... 43
ADFATTT e 43
ADFAT18 ... 43
ADF4150 ....covvccrricrnene 43
ADF4150HV................. 43
ADFA15T L. 43
ADF4152HV ................. 43
ADF4153 ... 43
ADFA153A.....cvee 43

ADF4154
ADF4155.....
ADF4156
ADF4157
ADF4158 ....

ADF4158 ....

ADF4159....

ADF4159.....

ADF4169.....

ADF4193.....

ADF4196 ....

ADF4212L ......
ADF4252 ....
ADF4350 ......cccevriernee
ADF4351 ...
ADF4355 ....
ADF4355-2.......cccceuuuee
ADF4355-3......coeeunee
ADF4356
ADF4360-0..................
ADF4360-1.......ccuevneee
ADF4360-2
ADF4360-3..................
ADF4360-4..................
ADF4360-5
ADF4360-6..................
ADF4360-7
ADF4360-8
ADF4360-9..................
ADF4371
ADF4371 ...
ADF4372.....
ADF4372 ...
ADF5000 ...
ADF5001 ....
ADF5002 ....
ADF5355 ....
ADF5356 ....
ADF5610.....
ADF5610
ADF5901
ADF5902 ....
ADF5902
ADF5904 ..........coevneee
ADF41020
ADF41513
ADFA1513 ..
ADG901
ADGO02..........cccoevnee
ADGOO4........cccvrne
ADG904-R ..
ADGI18........oeccne
ADG919
ADGI36
ADG936-R........cccucenee
ADL5201
ADL5201 ....
ADL5202
ADL5202
ADL5205 ....
ADL5240 ....
ADL5243 ....
ADL5246

ADL5320
ADL5321
ADL5324
ADL5330
ADL5331
ADL5335
ADL5336
ADL5350
ADL5370
ADL5371
ADL5372
ADL5373
ADL5375
ADL5380
ADL5382
ADL5385
ADL5386
ADL5387
ADL5390
ADL5391
ADL5500
ADL5501
ADL5502
ADL5502
ADL5504
ADL5505
ADL5506
ADL5511
ADL5511
ADL5513
ADL5519
ADL5521
ADL5523
ADL5530
ADL5531
ADL5534
ADL5535
ADL5536
ADL5541
ADL5542
ADL5544
ADL5545
ADL5561
ADL5562
ADL5565
ADL5566
ADL5567
ADL5569
ADL5590
ADL5591
ADL5601
ADL5602
ADL5604
ADL5605
ADL5606
ADL5610
ADL5611
ADL5721
ADL5723
ADL5724
ADL5725
ADL5726
ADL5801

76 // RF, Microwave, and Millimeter Wave Products Selection Guide 2020

ADL5802
ADL5902
ADL5903
ADL5904
ADL5906
ADL5910
ADL5920
ADL5920
ADL6010
ADL6012
ADL7003
ADL8111
ADL8111
ADMV1009
ADMV1010
ADMV1011
ADMV1012
ADMV1013
ADMV1013
ADMV1014
ADMV1014
ADMV1017
ADMV1017
ADMV4420
ADMV4420
ADMV4801
ADMV4821
ADMV7310
ADMV7310
ADMV7320
ADMV7320
ADMV7320
ADMV7410
ADMV7410
ADMV7410
ADMV7420
ADMV7420
ADMV7420
ADMV7710
ADMV7810
ADMV8416
ADMV8416
ADMV8420
ADMV8420
ADMV8432
ADPA7001
ADPA7001
ADPA7002...
ADPA7002
ADPA7006
ADPA7006 ..
ADRF5019
ADRF5019
ADRF5020....
ADRF5021
ADRF5024
ADRF5025....
ADRF5026
ADRF5026
ADRF5027 ....
ADRF5027 ...
ADRF5040....
ADRF5044




HMC395 ... HMC508........ccocveneee. 51 HMC596 ........ccovvernnee 65
HMC396.........ccevvrennne HMC509.........ccoveeeee. 51 HMC598 ........cvverennn 55
HMC397 ... HMC510......coiine 51 HMC600..........ccoocuneee 58
HMC404 ....... HMC511 .. 51 HMC60T ......cocvvrne 58
HMC405 ....... HMC512 ... 51 HMCBO02..........ccccunvnee. 58
HMC406........ HMC513 ... 51 HMC606 .............cvenee. 18
HMC407 ....... HMC514 ... 51 HMCBO08 ..........ccoveevevne 19

ADRF5045................... 65 HMC219B
ADRF5046............cccconn.. 8 HMC220B
ADRF5046 .................. 65 HMC221B
ADRF5047 ......cccovvne. 65 HMC232A....
ADRF5130.......cccevne. 64 HMC241A....
ADRF5132......ccoevevrne. 64 HMC244A....
ADRF5160.........ccvune. 64 HMC245A ...

ADRF5250..........ccoec.. 65 HMC247 ...... HMC408....... HMC515.....oiiiee. 51 HMC611 ..o 58
ADRF5300 .........cccee.. 64 HMC252A..... HMC409........ HMC516 ... 15 HMCB12......cocne. 57
ADRF5301 ....c.ovvveee. 64 HMC253A.... HMC412B HMC517 ..o 15 HMC613 ... 59
ADRF5545A................... 8 HMC260A.... HMC414 ....... HMC518 ..o 15 HMC618A..........cocenve. 14
ADRF5545A ................ 63 HMC263....... HMC415 ....... HMC519 ..o 15 HMC624A..................... 25
ADRF5547 HMC264 ...... HMC416 ..o HMC520A...........ovene. 31 HMC625B..................... 23
ADRF5549 HMC265....... HMC424A HMC521A ... 6 HMC628 ..........cccoevneee. 23
ADRF5549 HMC270A..... HMC425A HMC521A ..o 31 HMC629A............c..... 25
ADRF5720 HMC273A HMC427A HMC524A..........con..... 31 HMC630.........ccvvcree 70
ADRF5720 HMC284A HMC429 HMC525A..........coovene. 31 HMCB31 ..o 70
ADRF5721 HMC291S..... HMC430 HMC529.......cccvivee. 51 HMC632........ccovverne 52
ADRF5721 HMC292A HMC431 HMC530 ..o 51 HMC633 ........ccovveree 18
ADRF5730 HMC305S HMC432 HMC531 ... 52 HMC634 .........ccovcenee. 18
ADRF5730 HMC306A..... HMC433 HMC532 ..., 51 HMCB35 ... 19
ADRF5731 HMC311 e HMC434 HMC533 ... 52 HMCB36 ........ccovevenne 17
ADRF5731 HMC313 ... HMC435A HMC534 .......coevrrne. 51 HMC637A..........coevnve. 18
ADRF5740 HMC321A.... HMC437 HMC536 ........ovverrene. 64 HMC637B..........ccon.. 18
ADRF6510 HMC322A HMC438 HMC539A........ccoeveee. 25 HMCB41A. ... 65
ADRF6516 HMC326 HMC439 HMC540S...........ccoueeee. 25 HMC642A..........ccccvnee. 70
ADRF6518 HMC327 HMC440 HMC542B..................... 25 HMC644A..................... 70
ADRF6520 HMC329A HMC441 HMC543A.......coovvnee. 70 HMC646 ..........coconee. 64
ADRF6601 HMC329A HMC442 HMC544A.................... 64 HMCB47A ... 70
ADRF6602 HMC337 HMC442 HMC545A..........coveee. 64 HMC648A...........ccoeee. 70
ADRF6603 HMC338........coovvvrrne. HMC443 HMC546..........ccovvvneee. 64 HMC649A.............c....... 70
ADRF6604 HMC339......ccvviie HMC444 HMC547A.........coceene. 64 HMC650 ..o 26
ADRF6612 HMC341 ...... HMC445 HMC549.........cccvnnne. 14 HMCB5T ... 26
ADRF6614 HMC342....... HMC447 HMC550A...........ccvnee. 63 HMC652 ........ccovvernen 26
ADRF6620 HMC344A.... HMC448 HMC553A........ccvevee. 28 HMC653 ........ccvverne 26
ADRF6655 HMC345A..... HMC450 HMC554A.........ccvne. 29 HMC654 .........ccovcnnee. 26
ADRF6658 HMC346A..... HMC451 HMCS57A.......orvnne. 28 HMCB55 ... 26
ADRF6701 HMC347A.... HMC452 HMC558A........occvvee. 28 HMC656 .........covvernnen. 26
ADRF6702 HMC3478..... HMC453 HMC559......ccvvvrrnne. 18 HMCB57 .......ccovvernee. 26
ADRF6703 HMC349A.... HMC454 HMC560A..........cevrene 5 HMC658 .........ccoocvnve. 26
ADRF6704 HMC356....... HMC455 HMC560A..................... 29 HMCB59........coccvernee. 18
ADRF6720 HMC358 ........ccvvereee HMC457 HMC561 ... 54 HMC66T ........cvveerneen 62
ADRF6720-27.............. 37 HMC367 ... HMC459 HMC562..........ccvevree. 19 HMC662 ..........ocecunvee. 58
ADRF6750 HMC362 HMC460 HMC564 .........ccovvvnee. 15 HMC666 ............ccon.. 28
ADRF6755 HMC363 HMC462 HMC565 .........ocvvrene. 15 HMCB78 ..o 61
ADRF6780 HMC365 HMC463 HMC566 ..........covvvnee. 15 HMC679 ..o 62
ADRF6780 HMC368 HMC464 HMC570. ... 32 HMC680..........ccoovevnvee. 23
ADRF6801 HMC369 HMC465 HMC571 ..o 32 HMC682..........coocvnve. 27
ADRF6806 HMC370 HMC466 ...................... HMCS72 ..., 32 HMCB83 ..o 27
ADRF6807 HMC372 HMC468A HMC573 ..o 54 HMC684 .........coovevnvee. 27
ADRF6820 HMC373 HMC470A HMC574A..........conee.. 64 HMC685 ........ccvvenvee. 27
ADRF6821 HMC374 ........ccvvenne. HMC472A HMC575 ... 54 HMC686 .........cocevnvee. 27
ADRF6850 HMC375 HMC480 HMCS576........ccocvvnne. 54 HMCB8T .......c.ccovernee. 27
ADRV9008-1................ 41 HMC376 HMC487 HMCS77 ... 55 HMC688 ..........cccccunvee. 27
ADRV9008-2................ 41 HMC382 HMC490 HMC578 ... 55 HMC689..........cccooevnvee. 27
ADRV9009 .................. 41 HMC383 HMC492 HMC579......ccovvviene. 55 HMC694 ..........cocone. 23
ADSP-2147X.......covvee.. 40 HMC384 .........ccoeuenee. HMC493 HMC582 ... 51 HMC695 ........ccovvrnnee 55
ADSP-BF70x................ 40 HMC385 ..o HMC494 HMC583.........ccevrirnee 51 HMC698 .........ccocrvunnee 43
HMC129A ..o 28 HMC386....... HMC498 HMC584 .........ccovvvnee. 51 HMC699.........ccvvenneee. 43
HMC190B........ccocoevnnee. 64 HMC388....... HMC499 HMC586...........cccccuneee. 52 HMC700.......cccovvernnee 43
HMC194A ..o 64 HMC389....... HMC500 HMC587 ... 52 HMC701 ... 43
HMC197B........covevneee. 64 HMC390....... HMC504 HMC589A.........ccouc.. 17 HMC702........ccovvernnee. 43
HMC199A......cccoeene. 64 HMC391 ...... HMC505 HMC590 ........oevrenne. 19 HMC703.........ccovvernnee. 43
HMC213B......cccocvvvenee 28 HMC392A.... HMC506 HMC591 ... 19 HMC704 ........ccovvennee. 43
HMC218B........ccccvnnee. 28 HMC394 .........cccccueenee. HMC507 HMC595A........cocoeee. 64 HMC705 ......ccocvvernen 54

Visit analog.com // 77



HMC712A

HMC713

HMC717A

HMC720
HMC721
HMC722
HMC723
HMC724
HMC725
HMC726
HMC727
HMC728
HMC729
HMC732
HMC733
HMC734
HMC735
HMC736
HMC738
HMC739
HMC740
HMC741

HMC742A

HMC744
HMC745
HMC746
HMC747
HMC748
HMC749
HMC751
HMC752
HMC753
HMC759
HMC760
HMC764
HMC765
HMC767
HMC769
HMC772

HMC773A
HMC773A
HMC774A
HMC774A

HMC778
HMC783

HMC784A
HMC787A
HMC788A

HMC789

HMC792A

HMC794
HMC795

HMC797A
HMC798A
HMC798A
HMC802A

HMC807

HMC812A

HMC813
HMC814

HMC815B

HMC820
HMC821
HMC822
HMC824

HMC826
HMC828
HMC829
HMC830....
HMC831 ....
HMC832.....
HMC833.....
HMC834....
HMC835.....
HMC836.....
HMC837 ...
HMC838....
HMC839.....
HMC840....
HMC841 ....
HMC842
HMC843
HMC844 ....
HMC847
HMC848
HMC849A..........
HMC850 ..o
HMC851 ...
HMC853.............
HMC854 ..........ccccoveenee.
HMC855 ..o
HMC858............
HMC859.......cccuvvie
HMC862A
HMC863A
HMC877 ......cccvvicae.
HMC881A
HMC881A
HMC882A
HMC882A
HMC890A
HMC890A
HMC890A
HCM891A
HMC891A
HMC892A
HMC892A
HMCO00.........cvvcennee
HMC902.............
HMC903 ...
HMCO04 ........covvernee
HMCO05.............
HMCO06A...........cco......
HMC907A
HMC908A
HMCO08A ...................
HMCO09.........ccvvee
HMC913............
HMCO20.........cvvernee.
HMC930A
HMC936A
HMC939A
HMC939A
HMC940.............
HMC941A
HMC942.............
HMC943A
HMC943A
HMC948 ............
HMC951A

HMC951B
HMC952A
HMCO53 .......corn
HMC954 .....

HMC955 .....
HMC958.....
HMC959.....
HMC960.....

HMC962 .....
HMC963......

HMC966 .....

HMC967 .....

HMC973A
HMC977
HMC980
HMC981
HMC983
HMC984
HMC985A
HMC986A
HMC987
HMC994A
HMC994A
HMC996
HMC997 ...
HMC998A
HMC1010
HMC1013
HMC1018A
HMC1019A
HMC1020...........
HMC1021 ...........
HMC1021 ...........
HMC1022A
HMC1022A
HMC1023...........
HMC1027 ...........
HMC1030...........
HMC1030.......ccevreneene
HMC1031 ..o
HMC1040
HMC1040
HMC1040
HMC1044
HMC1048A
HMC1049
HMC1055
HMC1056
HMC1057
HMC1058
HMC1061
HMC1063
HMC1065
HMC1081
HMC1082
HMC1082
HMC1084
HMC1086
HMC1087
HMC1093
HMC1094
HMC1095
HMC1096
HMC1097
HMC1099

HMC1099
HMC1105
HMC1106
HMC1110....
HMC1113....
HMC1114.....
HMC1114 ...
HMC1118....
HMC1119....
HMC1120....
HMC1120....
HMC1121 ...
HMC1122.....
HMC1126....
HMC1127 ...
HMC1131
HMC1132
HMC1132 ...
HMC1133
HMC1144
HMC1160.....
HMC1161
HMC1162
HMC1163....
HMC1164
HMC1165
HMC1166....
HMC1167
HMC1168
HMC1169....
HMC1190A..................
HMC1197 ...
HMC3587 ...
HMC3653....
HMC3716....
HMC4069....
HMC5805A..........ccouee.
HMC6146B..................
HMC6147A...................
HMC6187 ....
HMC6300.....
HMC6301 ..o
HMCB380 .......ccovvvvvnee
HMC6380....
HMCBA75 ...
HMC6475 .......ccoovvnvee.
HMCB505A. ..................
HMC6545.............cc......
HMCG787A .................
HMC6789B..................
HMC6832.....................
HMC6832
HMC6980.....
HMC6981
HMC7043
HMC7044 ...
HMC7054
HMC7056
HMC7229....
HMC7357 ...
HMC7441 ....
HMC7447 ...
HMC7545 ...
HMC7584 ...
HMC7585

78 // RF, Microwave, and Millimeter Wave Products Selection Guide 2020

HMC7585
HMC7586
HMC7586
HMC7587
HMC7587
HMC7748
HMC7885
HMC7891
HMC7911
HMC7912
HMC7950
HMC7992
HMC8038
HMC8073
HMC8074
HMC8074
HMC8100
HMC8108
HMC8113
HMC8114
HMC8118
HMC8118
HMC8119
HMC8120
HMC8121
HMC8191
HMC8192
HMC8192
HMC8193
HMC8200
HMC8205
HMC8205
HMC8325
HMC8326
HMC8326
HMC8327
HMC8327
HMC8400
HMC8401
HMC8402
HMC8410
HMC8411
HMC8411
HMC8415
HMC8415
HMC8432
HMC8500
HMC8500
HMC-ABH209............... 20
HMC-ABH241 .............. 20
HMC-ABH264 .............. 20
HMC-ALH102............... 18
HMC-ALH140............... 15
HMC-ALH216............... 15
HMC-ALH244............... 15
HMC-ALH311............... 15
HMC-ALH313............... 15
HMC-ALH364............... 15
HMC-ALH369............... 15
HMC-ALH376............... 16
HMC-ALH382............... 16
HMC-ALH435............... 15
HMC-ALH444............... 15
HMC-ALH445............... 15
HMC-ALH476............... 15




HMC-ALH482
HMC-ALH508
HMC-ALH509
HMC-APH196 ....
HMC-APH460 ...
HMC-APH462 ...
HMC-APH518
HMC-APH596* ............
HMC-AUH232 ....
HMC-AUH249 ..............
HMC-AUH256 ..............
HMC-AUH312.....
HMC-AUH317 ..............
HMC-AUH318 ..............
HMC-AUH320 ....
HMC-C001...........co....
HMC-C002
HMC-C003
HMC-C004
HMC-C005
HMC-C006
HMC-C007
HMC-C009
HMC-C010
HMC-CO011
HMC-C014
HMC-C015
HMC-C016
HMC-C017
HMC-C018
HMC-C019
HMC-C020
HMC-C021
HMC-C022
HMC-C023
HMC-C024
HMC-CO025...................
HMC-C026
HMC-C027
HMC-C028
HMC-C029
HMC-C030
HMC-CO031........coccunvee.
HMC-C032
HMC-CO033..........c.cc...c.
HMC-CO034...................
HMC-C035
HMC-C036..........con..
HMC-C037
HMC-C038
HMC-C039
HMC-C040
HMC-C041
HMC-C042
HMC-C043
HMC-C044
HMC-C045
HMC-C046
HMC-C047
HMC-C048
HMC-C049
HMC-C050
HMC-C051.........cocenvee.
HMC-C053
HMC-C056

HMC-CO058................... 68

HMC-C059.........ccouc... 67
HMC-CO070................... 69
HMC-CO71......ccvvvnee. 68
HMC-CO72................... 67
HMC-CO73..........c...... 69
HMC-C074................... 67
HMC-CO75.........cconeee. 67
HMC-CO76................... 67
HMC-CO77.........ccouee. 67
HMC-CO079........ccoue.e. 67
HMC-C083.................. 69
HMC-CO88................... 69
HMC-C200................... 69
HMC-C582................... 67
HMC-C583.................. 68
HMC-C584................... 68
HMC-MDB169 ............. 29
HMC-MDB171 ............. 31
HMC-MDB172 ............. 31
HMC-MDB218 ............. 31
HMC-MDB277 ............. 29
HMC-SDD112.............. 64
HMC-WD102............... 25
HMC-WD104............... 25
HMC-WD106............... 25
HMC-XDB112.............. 55
HMC-XTB110............... 55
LT1993-2......cvvine 13
LT1993-4........cccovvvee. 13
LT1993-10......cccrvvnvnee. 13
LT1994 ... 13
LT5504........cccovvrnnee 57
LT5506.........ccvvvrrrnnee 36
LT55171 e 27
LT5512 . 27
LT5514 ... 23
LT5515...viiie 36
LT5516 .....cvrrrrcrnnns 36
LT5517 ..o 36
LT5519 ... 27
LT5520......ccccvvvvvrrnne 27
LT5522......ovvirirne 27
LT5524 ..o 23
LT5525......ccvriviine 27
LT5526.......ccccvvvrrnne 27
LT5527 ..o 27
LT5528........ccvvverenns 36
LT5534 ... 57
LT5537 ..o 57
LT5538......cccvvevcrnnes 58
LT5546 ........ccvvvrevrnnen 36
LT5554 ... 23
LT5557 ....orvvriirrne 28
LT5558 ......cccvvrvernne. 36
LT5560........cceevevrrnnes 28
LT5568.........cceviirnne 36
LT5568-2.........cccovunnee. 36
LT5571

LT5572....

LT5575....

LT5578....

LT5579....

LT5581 ....

LT6402-12........cccoc... 13
LT6402-20............o...... 13
LT6417 o 13
LTC5505-1....
LTC5505-2....
LTC5507
LTC5508
LTC5509
LTC5510
LTC5530
LTC5531
LTC5532
LTC5533
LTC5535
LTC5536
LTC5540
LTC5541
LTC5542
LTC5543
LTC5544
LTC5548
LTC5549
LTC5551
LTC5552
LTC5553
LTC5555
LTC5555
LTC5556
LTC5562
LTC5564
LTC5566
LTC5567
LTC5569
LTC5576
LTC5577
LTC5582
LTC5583
LTC5584
LTC5585
LTC5586
LTC5587
LTC5588-1.......ccccuevnee. 36
LTC5589
LTC5590
LTC5591
LTC5592
LTC5593
LTC5594
LTC5596
LTC5598
LTC5599
LTC6400-8................... 14
LTC6400-14.....
LTC6400-20.....
LTC6400-26.....
LTC6401-8.......
LTC6401-14.....
LTC6401-20.....
LTC6401-26.....
LTC6403-1....
LTC6404-1....
LTC6404-2................... 13
LTC6404-4................... 13
LTC6405
LTC6406

LTC6409.........ccccuennee. 14
LTC6410-6..........coccen... 13
LTC6412......cceee 23
LTC6416.........coeveeneee. 14
LTCBATT ..., 13
LTC6419.......covvcrnne. 14
LTC6420-20................. 13
LTC6421-20................. 13
LTC6430-15................. 14
LTC6430-15...........c..... 14
LTC6430-20................. 14
LTC6430-20................. 14
LTC6431-15................. 17
LTC6431-15........c.cco.... 17
LTC6431-20................. 17
LTC6431-20................. 17
LTC6432-15................. 13
LTC6432-15...........c..... 13
LTC6433-15................. 17
LTC6433-15................. 17

LTC6945

LTC6946-1
LTC6946-2
LTC6946-3
LTC6946-4................... 44
LTCBI4T ........cvvcvnne. 43
LTC6948-1........cceenveee. 45
LTC6948-2................... 46
LTC6948-3................... 46

LTC6948-4................... 46
LTC6950....
LTC6951.....
LTC6951-1.
LTC6952....
LTC6952 ...
LTCB953.......corececrae
LTCB953 ..o

LTC6954-1
LTC6954-2
LTC6954-3
LTC6954-4
LTCBI55.......cvevvciciinns
LTC6955.......cocvveeneee

LTC6955-1
LTC6955-1
LTC6957-1
LTC6957-2
LTC6957-3
LTC6957-4

Visit analog.com // 79



EngineerZone® Online
Support Community

SUPPORT COMMUNITY

Engage with the Analog Devices

technology experts in our online support
community. Ask your tough design questions,
browse FAQs, or join a conversation.

Visit ez.analog.com

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Analog Devices, Inc.
Visit analog.com

For regional headquarters, sales, and distributors or
to contact customer service and technical support,
visit analog.com/contact.

Ask our ADI technology experts tough questions,
browse FAQs, or join a conversation at the
EngineerZone Online Support Community.

Visit ez.analog.com.

3 ADI Engineer/one”

Circuits from the Lab Circuits

Reference Designs f o
rom the Lab
Circuits from the Lab® reference designs Reference Designs

are built and tested by ADI engineers
with comprehensive documentation and factory-
tested evaluation hardware.

Visit analog.com/cftl

©2020 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.

Anead of What's Possible is a trademark of Analog Devices.

G13181-1/20(1)


https://analog.com
https://analog.com/contact
https://ez.analog.com
https://ez.analog.com
https://ez.analog.com
https://analog.com/cftl
https://analog.com/cftl

