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Introduction

1000+ Ways to Drive RF and Microwave Performance

A unigue combination of design skills. Deep systems knowhow. A diverse range of process technologies including GaAs, GaN, SiGe, SOI, and CMOS. Thats the difference behind
the industry’s broadest portfalio 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
Frequency Galn Output P1dB | Output IP3 Noise Device Vs Package Ordering Part
(GHz) (dBm) (dBm) quure (dB) | Match | (V) (mA) (mm) ABE LD Number
HMC8412 04toT Internal 2x 2 LFCSP EAR99 HMC8412LP2FE

Linear and Power Amplifiers

Part Descriotion Frequency i Output IP3 Noise Device Vs ls
Number P (GH2) (dBm) Figure (dB) | Match (v) (maA)

Ordering Part

Package (mm) ECCN Code Number

ADPA9002 ~ Power amp 0to10 4 Internal 10 385 5x 5 LFCSP_CAV EAR99 ADPA9002ACGZN
ADPA7002 0.5WPA 18 to 44 17 28 38 5.8 Internal 5 700 6x 6 LCC_HS 3A001.b.2d  ADPA7002AEHZ
ADPA7005 1WPA 20 to 44 17 31 4 7 Internal 5 1200 Die 3A001.b.2.d  ADPA7005CHIP
ADPA7006 0.5WPA 18 to 44 23 29 315 7 Internal 5 800 6 x 6 LCC_HS 3A001.b.2.d  ADPA7006AEHZ
ADPA7007 TWPA 18 to 44 22 30 4 55 Internal 5 1400 Die 3A001.b.2d  ADPA7007CHIP

Digitally Controlled VGAs

Part D Bandwidth GalnRanqe Step | Output IP3 Pio:Jer Vs s Package ECCN | Ordering Part
Number P (GHz) (dB) @8 | (aem) | TR W | (mm) Code |  Number

ADLE316  Differential in, single-ended out, serial control ~ 0.5to1  -3.4to+3l1  0.45 4.8 5.95 B 435  105x55L6A 5A991b  ADLG3IGACCZ
ADLG3I7  Differential in, single-ended out, serial control ~ 15to 3 _f;%tso 0.5 38.4 6.0 5 435  10.5to55L6GA 5A991Lb  ADLB3I7ACCZ

Digital Step Attenuators

Insertlon Settling Control .
Kl 1 el
0C

ADRF5740 4-bit DSA 0.1to 60 22 0to22 175 CMOS/LVTTL 25x25LGA EAR99  ADRF5740BCCZN

Single, Double, and Triple Balanced Mixers

Part o RF Lo po | BEsl Al F | L LODrive | o vage | ECON | Ordering Part
Description Gain Isolation Nominal
Number (GHz) (GHz) (GHz) (dB) (dBm) (mm) Code Number

HMC558A Passive 55t014 55to14 DCtoB -9 Die EAR99 HMC558A
HMC553A Passive 6to 14 6tol4 DCtob -15 175 37 33 8 10.5 13 Die EAR99 HMC553AG
HMC554A Passive 0t020 10to20 Otob -85 20 38 52 8.5 12 13 Die EAR99 HMC554A

[/Q Upconverters/Downconverters/Transceivers

LO Drive .
Part - RF L0 IF o /oo [ Ordering Part

ADMV1018 Integrated mmW 5G up/downconverter 2410295 Contact ADI Contact ADI  Contact ADI  Contact ADI  Contact ADI EAR99 ADMV1018BCCZ

I/Q Upconverters with Integrated LO

1dB 1/0 IF . Sideband
el Description it LU Bandwidth | Bandwidth GHFLEEDD || OO Rejection Vo I PP | Package 200 | a7
Number (GHz) (GHz) (MHz) (GHz) (G1)] IP3 (d8c) (v) (mA) Code Number

ADMVA530 Ka'ba"m‘ﬁg""e”er 2to3 2561030 500 2t03 2 29 -35 Bx6LGA 5AI9LL ADMVAS30ACCZ
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ADI RadioVerse Integrated Transceivers

g Rx Image .
et Product Features Functionality i Iy Bandwidth Rejection Rx NF/IIP3 [l FECLE 7 .
Number Range (dBc) (dBm) (mm) Engine
ARvazs  SC/UGISE quad-channel, massive -, g, 4 g 9 g, ToMMHzto  200MHz Rx, % TdB/23dBm T4xW4CSPBGA -

MIMO TDD/FDD RF transceiver 6 GHz 450 MHz Tx and ORx

Phased Array RF Front-End ICs

Tx—Gain Tx—Pyyr Tx—PAE Rx—Gain Rx—P1dB Rx—NF Rx—0IP3 Package :
(dB) (dBm) (%) (dB) (dBm) (dB) (dBm) ECCN Code | Ordering Part Number
ADTRMIO7 2 25 20 18 14 25 2 5 x5 LGA EAR99 ADTRNIO7ACCZ
TruPwr RMS Responding Detectors

Input Dynam|c
Part Description Frequency Input Range Rise/Fall Time Vs lg Package ECCN Ordering Part Number
Number ) (dBm) (dB) (s) (v) (maA) (mm) Code

LTC5597HDC#TRMPBF
LTC5597IDC#TRMPBF

LTC5597 Linear in dB 0.1to 70 -40 to +1 2.9/8.2 271036 3.5 2x2DFN EAR99

Envelope and Peak Detectors

Envelope Input Dynamic
e Description U Bandwidth ange Range ik Ul l el £ Ordering Part Number
Number (GHz) (MHz) dBm) (dB) (ns) (maA) (mm) Code

ADL6010 Envelope detector 0.5t0 435 =30 to +15 Die EAR99 ADLGO10CHIPS
ADL6012 Envelope detector 20 to 67 500 -10 to +25 40 2 5 286  3x2LFCSP  5A99Lb ADL6012ACPZN

Massive MIMO RF Front Ends

Insertion

Part Device — Frequency Input Power . Package .
S (GH2) %3;? (dBm) Gain (dB) NF (dB) (mm) ECCN Code | Ordering Part Number

2-stage LNA, high

ADRF5547 Dual-channel power SPDT

371053 05 40 33 18 6 x 6 LFCSP EAR99 ADRF5547BCPZN

SP3T, SP4T, SP6T, SP8T Switches

Input Input Input .
Part Description Frequency Insertion | Isolation PIdB POIdB P3 pn/Uff Control Input Package ECCN Ordering Part
Number (GHz) Loss (dB) (dB) (dBm) (@8m) | (dBm) Time (ns) (Vye) (mm) Code Number

ADRF5047 refSIElc"Lve 9 kHz to 44 GHz 21 = 26.5 50  3.4/34ps  CMOS/LVTTL 3= 3L6A EAR99 ADRF5047BCCZN

Mixed-Signal Front Ends

. . Sample | Frequency DAC .
Part D.evme. Reso!utlon Rate Response | Resolution B Fagfifias Data Output | Package ECCN Code Ordering Part
Number Configuration Bits (GSPS) (GH2) Bits Interface (mm) Number

2 Rx DPD observer,
4 = ch IF/RF-to-bits broadband wireline, JESD204B, 15x15
AL Tx/Rx subsystem 12 6 Dtod 18 triggered frequency hopping,  JESD204C BGA_ED 34001.2.9.2.5. ADSDG2BERZ=40240
wireless infrastructure
Beamformers
— Frequency ; o | Phase Adj | Ampl Adj Ampl Adj Ordering Part

(GHa) Phase Adj Range (°) Step() | Range (dB) | Step(dB) Package (mm) | ECCN Code Number

ADMVL801 GrBLSIBIHETER, o s Contact ADI Contact  oontactanl  COMBCt gonactaDl  SAG9b  ADMVABDIBCCZ

with switched Tx/Rx FE : ADI ADI :
2 x 8-ch, dual polarization, Contact Contact
ADMV4821 with switched Tx/Rx FE 2410 29.5 Contact ADI ADI Contact ADI ADI Contact ADI 5A991.b ADMV4821BCCZ
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New 5G mmWave Network Radio Solution and Massive MIMO Solution

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

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

[ — g — ® @ e

Design Center
Search

Design Canter Rescurces

ECTRUM

ULL SP
RF EXPERTISE

AFl
OF

INDUSTRY-LEADING RF EXPERTISE

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

> 16-channel beamformer chip provides the
highest density for small size and low cost

> Integrated up/downconverter offers highest
performance and unmatched feature set
Applications

> Highest channel count
for cost-effective scalability

MXFE 4T4R Radio

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

> Smallest size for compact active
antenna systems

> Flexible options for single polarization
or horizontal and vertical polarization

RF DAC >

RF DAC >

MXFE
ADL5335

RF DAC > : Amp
12 dB

&

ADL5335
o 12dB
. ADL5335
- 12dB

&

ADL5569
RF ADC > g

| ApLsses
RF ADC > <

ADL5569
RF ADC > g

| Anusses
RF ADC > g

| -

mmW Front End
1iC > g
Hybrid
Integrated
Up/Down-
converter
ADMV1017

| -

ADL5335
RF DAC > Amp X ]
o 12dB
HMC7044 _ ppcia0n
@ Clock = (o]
] Distribution: 2 O_o
< LORef, | [o®
BR66 Sg
SYSREF, 3
FPGA IJ_:T

90°
Hybrid

| -

ADMV4801

=

=

AT}
=

Quadof4x4

Subarrays
—2 — oooo||oooo
QE oooo|oooo
oooo||oooo
Ooooo||oooo

90°
Hybrid
[ 90°
Hybrid
I: 90°
Hybrid

| -

| -

i “[BeaE
J=
=P,
J=
=
J=

Highest Channel Count Beamformer

FMC+ Connector 12V DC Power

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

> Flexible reconfigurable radio
common platform

> RF DAC/RF ADC BW of 5.2 GHz and 7.5 GHz
> On-chip PLL with multichip synchronization
» JESD204B (8b/10b, 16 Gbps) and JESD204C

—»[]—l
!E

._________________________________________________________________é{_______________________________________________________________.
—
L1
\/

100 MHz to 6 GHz IF

ADMV1017: 24 GHz to 29.5 GHz
Single-Chip Up/Downconverter

> Addressing n257, n258, n261 bands
1.5 GHz 1/Q bandwidth
Two up/downconversion modes

v

v

v

LO doubler (x2) and quadrupler (x4) modes

RIB (Radiated Interface Boundary)

ADMV4801/ADMV4821: 24 GHz to
29.5 GHz, 16-Channel Beamformer

> 16 selectable transmit/receive channels
= ADMV4801: single polarization

= ADMV4821: horizontal and
vertical polarization

> Independent transmitter and receiver
vector modulation control

> High resolution phase control
> High resolution DGAs for amplitude control
» Compact package
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Massive MIMO (M-MIMO): A Fast Track to the 5G Speed Race
A Complete 3.5 GHz M-MIMO Transceiver with RF Front-End Reference Design

ADRVS026 4T4R20rx Transceiver
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Pre- Power
Amplifier Amplifier Coupler Circulator

JESD204B/JESD204C Serial Interface

500
Termination

b

Rx Input
Rx1
:

1

'

1

'
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1

'

'
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1

'

'
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LNA Switch

&

| Decimation, pFIR, AGC, DC Offset, QEC, Tuning, RSSI, Overload | |pFIR. LO Leakage, QEC, Tuning, interpolati
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Dual-Channel Receiver Front Ends
> ADRF5545A: 2.4 GHz to 4.2 GHz

> ADRF5547: 3.7 GHz to 5.3 GHz

> ADRF5549: 1.8 GHz to 2.8 GHz

Integrated High Power SPDT and
2-Stage LNA per Channel

> High power handling SPDT switch for LNA protection, solving a huge
problem of protecting the receiver’s front end in the presence of

4 39 TERM-C1
4 38NIC
_1 37GND
1 36 GND
35GND

34 VDD1-CH
33NIC
32NIC

31 VDD2-CH

T
T T T T
ZISLININ_ IS IV IV

221 40GND

GND 1023 130GND

damaging RF power, while maintaining robust receiver performance GND 2 % 29 RXOUT-C1
ANT-CHA 373 28 GND

= 10 W continuous wave at 105°C, lifetime operation WCTRL CHAB & b S pbotiAB

25NIC
24 BP-CHB

,'lI

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

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

> Low insertion loss: 0.65 dB at 3.6 GHz

> High channel isolation

1
2
3
4
5
SWVDD-CHAB 6
7
8
9
0

23 GND
22 RXOUT-C1
21 GND

> Integrated bias and matching circuits

ADRV9026: Wideband Integrated Quad RF
Transceiver with Observation Path

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

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

» Support for TDD and FDD applications

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

> Integrated AGC, dc offset, and quadrature error correction
> Interface: 12.288 Gbhps™* JESD204B/JESD204C

> Package: 14 mm x 14 mm chip scale BGA

*eessiiihy
LG

-
."'--n-..

*Upgrade to 25 Gbps in September 2020
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

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

TX3+
TX3-
TXb4+
TX4-
TX+
TX1-
TX2+
TX2-

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

VDDA_1P8'
VDDA_1P3?
VDDA_1PQ?
VIF
VDIG-1PO

RF Synth

RF Synth

®

Clock Generation
and
Synchronization

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/0RX2
> Rx1 |
_ Rx2 S
e 7{ ADC »| D ion
= Programmable
> > FIR,
> 7 /| < x [t Aec, ||
> | <3 _ 30° = | —L0 2 DC Offset, >
> QEC,
Tuning, RSSI,
L | / : ADC > Overload
- 1 |
-~ 2 JESD204B/
/ < A+ JESD204C
[ [ Serial
< LOq LO Leakage
- & S x a
< 4( 0 <+ £ QEC, Tuning, lntertace
1 90° LO2 [ interpolation |=*
ORX1/0RX2
_ N ; : aoe Lo Decimation, .
> - pFIR, _
= ;:ﬂ o ] DC Offset, o 18
_ > 90° = Lo3 OI;:)C, 'I;Ium:g,
% verloal
4 < ADC >
<—,BL>
GPIO A
Power Auxiliary ADC
Management Auxiliary DAC 19
Microprocessor

SPI Port
|—
4
Control 4,
Interface /A

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

2VDDA_1P3 represents VANA1_1P3, VANA2_1P3, VCONV1_1P3, VCONV2_1P3, VRFVCO1-1P3, VRFVC02_1P3, VAUXVCO_1P3, VCLKVCO_1P3,
RFSYNI_1P3, VRFSYN2_1P3, VCLKSYN_1P3,VAUXSYN_1P3, VRXLO_1P3, and VTXLO_1P3.

SVDDA_1PO represents VJSYN_1PO, VDES_1PO, VTT_DES, and VSER_1PO.
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SERDOUTA:
SERDOUTB:
SERDOUTC#:
SERDOUTD:

SYNCIN1:
SYNCIN2+
SYNCIN3+

SERDINA%
SERDINBx
SERDINC:
SERDINDz

SYNCOUT1:
SYNCOUT2:

GPIO_ANA_x
AUXADC_x
GPIO_x

DEVCLK%
SYSREF*

SPI_CLK
SPI_EN
SPI_DO
SPI_DIO
GPINT1
GPINT2
RXX_EN
TXx_EN
ORX_CTRL-x
RESET
TEST_EN



http://www.analog.com/ADRV9026

RF Amplifiers

RF/IF Differential Amplifiers

Noise
. 2"d/3rd .
Part — Frequency | Gain Range [ Output IP3 .| Figure at Vs I Package ECCN .
Number Do ) (dg) (dgm) | Harmonic o Gain | ) | (mA) | (mm) | Code [ OrderingPart Number
(dBc)
(dB)
LT1994CDD#TRPBF
LTI994IDD#TRPBF
R/R output, resistor 3x3DFN LT1994HDD# TRPBF
LT1994 orogrammed 0to70 0t 40 = -88/-84 = 3,55 148 wip | B | e
LT19994CMS8 #TRPBF
LT19994IMS8#TRPBF
AD372 Dual DVGA, 1dBstep  1to130  -Qto+32 35 -78/-85 79 5 22 5xG5LFCSP  EAR9Y ADS372ACPZ-R7
) LTC6403CUD-T#TRPBF
LTC6403-1 Resistor programmed 0 to 200 0to 40 28 -76/-74 10.8 35 il 3x30FN  EAR99 LTC4031UD-1HTRPBF
: : LT6402CUD-6#TRPBF
LT6402-6 Fixed 6 dB gain 00 300 8 36 -84/-84 12.6 5 30 3«30PN EARSD  ro oo CThop
i ) LT6402CUD-12#TRPBF
LT6402-12 Fixed 12 dB gain 010 300 12 37 -82/-T3 15.1 5 30 Ix30FN  EARSY oo eper
) : LT6402CUD-204TRPBF
LT6402-20 Fixed 20 dB gain 0t0 300 20 365  -80/-80 125 5 30 Ix30FN  EARSY 1o oo TRRBE
T LTCB404CUD-T#TRPBF
LTC6404-1 resist;’rg oorammeg 010500 0 45 -102/-90 134 3,5 278 3x30FN  EARY  LTCB4O4LIUD-T#TRPBF
prog LTCB404HUD-14#TRPBF
AD8375 Dual DVGA, 1dBstep  15t0630 -4 to+20 50 -85/-92 83 5 125  4x4LFCSP  EARSS ADS375ACPZ-R7
) LTB4TICUD#TRPBF
LT640 Dual selectable gain ~ 01to 650  +1,-2,-1 30 -63/-52 27 5,12 18 3«30PN EAR9 eI UD A TRBE
: LTC6405CUD#TRPBF
LTC8405 Resistor programmed 0 to 700 0to 40 234 -82/-65 75 5 18 3x30FN  EARSD  reirierooer
i ! LT1993CUD-104TRPBF
LT1993-10 Fixed 20 dB gain 0t0 700 20 40 -77/-67 127 5 00 3x3OFN  EARY oo ouTReae
DVGA, parallel and
ADL5201 serial control, 05d8  10to700  -T.5t0+20 51 -89/-97 75 5 M 4x4LFCSP  EAR9Y ADL5201ACPZ-RY
step
Dual DVGA, parallel and
ADL5202 serial control, 0t700 -N5t0+20 50 -86/-105 75 5 20 BxBLFCSP  EAR9S ADL5202ACPZ-R7
0.5 dB step
AD8376 Dual DVGA, TdBstep  15t0700 -4 to+20 50 -82/-91 87 5 250  5x5LFCSP  EAR9 ADB376ACPZ-R7
AD8370 DVGA, <1 dB step 00750  -8to+34 35 -65/-62 72 3,5 79 TSSOP  EAR9Y ADS370AREZ-RLY
i ) LT1993CUD-24TRPBF
LT1993-2 Fixed 6 dB gain 0to 800 8 38 ~72/-69 123 5 00 3x3OPN EARSY oo ocer
i ) LT1993CUD-4#TRPBF
LT1993-4 Fixed 12 dB gain 00 900 12 40 -76/-70 145 5 100 3x30FN EARSY oo ooe
e LTC6404CUD-24TRPBF
LTOBA0A-2 mgramme g Ot90 >6 45 -98/-98 10 3,5 304  3x30FN  EARSY  LTCBLO4IUD-2#TRPBF
prog LTCB404HUD-2#TRPBF
AD8350 Fixed gain 110 900 15 28 -66/-65 6.8 5 28,30 s0iC EARSY  ADB350ARMZI5-REELT
AD8350 Fixed gain 10 900 20 28 -66/-65 6.8 5 28,30 MSOP  EARYS  ADB350ARMZ20-REELT
i ) LTC6401CUD-204TRPBF
LTCB401-20 Fixed 20 dB gain 0t0 1300 20 305  -80/-57 8.4 3 50 Ix30FN  EARSY lc o rponr
Dual matched LTCB421CUDC-20#TRPBF
HCSH720 torentialamplifiers 0121900 20 32 -T4-T8 62 3 80 IxGOFN  EARSY 1o roner
LTC432-15 Lo il 0.1to 1400 159 503 -922/-90 32 5 16 4x4OFN  EARSS  LTCB432AIUF-15#TRPBF
100 kHz, fixed gain
LTC6432-15 Lownoise to 0.1 to 1400 15.9 47 -922/-90 32 5 16  4x4OFN  EAR9S  LTCB432BIUF-15#TRPBF
100 kHz, fixed gain
) LTC64I0CUD-6#TRPBF
LTCB410-6 Configurable Ry 0 to 1400 8 36 -85/-69 8 3,5 25 3«30PN EMRGY oo eooe
(TCB401-26  Fixed 26dBgain  0to1600 % 0 8IS 85 3 55 | gegnn | EEm | AL AT

LTC64011UD-26#TRPBF

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

Part

Number

LTC6417

LT7C6420-20

ADL5205

LTC6404-4

LTC6400-20

LTC6400-14

LTC6400-26

LTC6401-14

LTC6430-15
LTC6430-15

LTC6430-20

LTC6430-20

LTC6416

LTC6400-8

LTC6401-8

ADB351
AD8352
ADL5561

LTC6406

ADA4961

ADL5562
ADL5567

ADL5566

ADL5569

ADL5565

LTC6409

LTC6419

Description

Differential buffer
with fast clamp

Dual matched
differential amplifiers

Dual DVGA, parallel and
serial control, 1dB step

>12 dB gain resistor
programmed

Fixed 20 dB gain
Fixed 14 dB gain

Fixed 26 dB gain

Fixed 14 dB gain

Fixed 15.2 dB gain
Fixed 15.2 dB gain

Fixed 20 dB gain

Fixed 20 dB gain
Differential buffer with
programmed output
clamp

Fixed 8 dB gain

Fixed 8 dB gain

Resistor programmed
Resistor programmed

Pin strap

Resistor programmed

DVGA, parallel and
serial control, 1dB step

Pin strap

Dual
Dual

Differential amplifier/
ADC driver

Pin strap

Resistor programmed

Dual, resistor
programmed

Frequency

(MHz)

0 to 1600

0 to 1800

0t0 1700

0to 1700

0 to 1800
0 to 1900

0 to 1800

0 to 2000

20 to 2000
20 to 2000

20 to 2060

20 to 2060

0.1t0 2000

0 to 2200

0 to 2200

10 to 2200
10 to 2200
10 to 2900

0 to 3000

10 to 3200

0 to 3300
0 to 4300

0 to 4500

0 to 6500

0 to 7000

0t0 10,000

0t0 10,000

Gain Range

(dB)

20

-9to +26

>12

20

15.2
15.2

20.8

20.8

8

0 to 26
31025
6,12, 15.5

0to 40

-3 to +18

6,12, 155
20

16

20

6,12,15.5

0to 52

0to52

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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Output IP3
(dBm)

39

312

485

455

415

38

38

33

50
47

47

40

315

335

A
19

24

50

4
498

51

A

53

39

335

27\&1/3[\1
Harmonic
(dBc)

-100/-66

-80/-88

-75/-815

-100/-100

-Thl-74
-78/-74

-83/-72

~19/-57

-80.5/-87
-80.5/-87

-19.8/
-80.9

-19.8/
-80.9

~75/-59

-86/-T1

-78/-59

-79/-81
-83/-82
-95/-87

-T1/-65

-84/-100

-104/-87
-94/-103

=947/
-100

-18/-T

-108/-103

-88/-93

-85/-83

Noise
Figure at
Max Gain

(dB)

6.2

6.6

6.5

6.9

14

[SNEIN]

6.4

717

123

155
15.5

15

5.6

13
11

6.58

9.3

87

6.9

6.9

(ma)
5 123
3 160
3B 175
&9 31
3 90
5 85
3 85
3 45
5 160
5 160
5 170
5 170
3 42
3 85
3 45
SH5) 28
3,5 37
3.3 40
3 18
3,5 150
3.3 80
33,5 148
3,5 140, 160
b 86
3.5 70, 80
3.5 52
3,5 104

Package

(mm)

3x4QFN

3x4QFN

6= 6 LFCSP

3=x30FN

3= 30N
3x30FN

3= 3 0FN

3x30FN

4x 4 0FN
b4 OFN

bk OFN

b4 OFN

3x2DFN

3=x30FN

3x30FN

MSOP
3 x 3 LFCSP
3= 3 LFCSP

3= 3 0FN
MSOP
4 x4 LFCSP

3= 3 LFCSP
4 x4 LFCSP

4 x4 LFCSP

25x3
LFCSP
3= 3 LFCSP

3x20FN

4x3LOFN

ECCN
Code

EAR99

EAR99

5A991.b

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99
EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99
EAR99
EAR99

EAR99

EAR99

EAR99
EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

Ordering Part Number

LTC6417CUDCHTRPBF
LTC6417IUDCHTRPBF

LTC6420CUDC-20#TRPBF
LTC64201UDC-20#TRPBF
ADL5205ACPZ-R7

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

LTC6400CUD-20#TRPBF
LTC64001UD-20#TRPBF

LTC6400CUD-14#TRPBF

LTC6400CUD-26#TRPBF
LTC64001UD-26#TRPBF

LTC6401CUD-14#TRPBF
LTCB401IUD-14#TRPBF

LTC6430AIUF-15#TRPBF
LTC6430BIUF-15#TRPBF

LTC6430AIUF-20#TRPBF

LTC6430BIUF-20#TRPBF

LTC6416CDDB#TRPBF
LTC6416/DDB#TRPBF

LTC6400CUD-8#TRPBF
LTC64001UD-8#TRPBF

LTC6401CUD-8#TRPBF
LTC64011UD-8#TRPBF

AD8351ACPZ-R7
AD8352ACPZ-R7
ADL5561ACPZ-R7

LTC6406CUD#TRPBF
LTC64061UD#TRPBF
LTC6406CMSBE#TRPBF
LTC6406IMSBE#TRPBF

ADA4SBTACPZN-R7

ADL5562ACPZ-R7
ADL5567ACPZN-R7

ADL5566ACPZ-R7

ADL5569BCPZ

ADL5565ACPZ-R7

LTC6409CUDB#TRPBF
LTC64091UDB#TRPBF
LTC6409HUDB#TRPBF

LTC64191V#PBF
LTC6419HV#PBF


http://www.analog.com/LTC6417
http://www.analog.com/LTC6417CUDC
http://www.analog.com/LTC6417IUDC
http://www.analog.com/LTC6420
http://www.analog.com/LTC6420CUDC
http://www.analog.com/LTC6420IUDC
http://www.analog.com/ADL5205
http://www.analog.com/ADL5205ACPZ
http://www.analog.com/LTC6404
http://www.analog.com/LTC6404CUD
http://www.analog.com/LTC6404IUD
http://www.analog.com/LTC6404HUD
http://www.analog.com/LTC6400
http://www.analog.com/LTC6400CUD
http://www.analog.com/LTC6400IUD
http://www.analog.com/LTC6400
http://www.analog.com/LTC6400CUD
http://www.analog.com/LTC6400
http://www.analog.com/LTC6400CUD
http://www.analog.com/LTC6400IUD
http://www.analog.com/LTC6401
http://www.analog.com/LTC6401CUD
http://www.analog.com/LTC6401IUD
http://www.analog.com/LTC6430
http://www.analog.com/LTC6430AIUF
http://www.analog.com/LTC6430
http://www.analog.com/LTC6430BIUF
http://www.analog.com/LTC6430
http://www.analog.com/LTC6430AIUF
http://www.analog.com/LTC6430
http://www.analog.com/LTC6430BIUF
http://www.analog.com/LTC6416
http://www.analog.com/LTC6416CDDB
http://www.analog.com/LTC6416IDDB
http://www.analog.com/LTC6400
http://www.analog.com/LTC6400CUD
http://www.analog.com/LTC6400IUD
http://www.analog.com/LTC6401
http://www.analog.com/LTC6401CUD
http://www.analog.com/LTC6401IUD
http://www.analog.com/AD8351
http://www.analog.com/AD8351ACPZ
http://www.analog.com/AD8352
http://www.analog.com/AD8352ACPZ
http://www.analog.com/ADL5561
http://www.analog.com/ADL5561ACPZ
http://www.analog.com/LTC6406
http://www.analog.com/LTC6406CUD
http://www.analog.com/LTC6406IUD
http://www.analog.com/LTC6406CMS8E
http://www.analog.com/LTC6406IMS8E
http://www.analog.com/ADA4961
http://www.analog.com/ADA4961ACPZN
http://www.analog.com/ADL5562
http://www.analog.com/ADL5562ACPZ
http://www.analog.com/ADL5567
http://www.analog.com/ADL5567ACPZN
http://www.analog.com/ADL5566
http://www.analog.com/ADL5566ACPZ
http://www.analog.com/ADL5569
http://www.analog.com/ADL5569BCPZ
http://www.analog.com/ADL5565
http://www.analog.com/ADL5565ACPZ
http://www.analog.com/LTC6409
http://www.analog.com/LTC6409CUDB
http://www.analog.com/LTC6409IUDB
http://www.analog.com/LTC6409HUDB
http://www.analog.com/LTC6419
http://www.analog.com/LTC6419IV
http://www.analog.com/LTC6419HV

Low Noise Amplifiers

Frequency Galn Output P1dB | Output IP3 Noise Device Vs ls Package Ordering Part
(6H2) (dBm) | (dBm) F|gure(dB) Match | (V) | (ma) (mm) | FCCN Code Number

HMC356
HMC549
HMC373
HMC376
HMC372
HMC618A
HMC375
HMC382
HMC374
HMC374*
ADL5521
ADL5523
HMCTI7A
HMC392A
HMC392A
ADL8TM
ADL5721
HMC8410
HMC8410

HMC84

HMCB412 New
HMC902*
HMC902
HMC753
ADL5723
HMC-ALHAk4
HMCT772
HMC564
HMC564*
ADL5724
HMC490
HMC490
HMC903*
HMCI03
HMC516*
HMC516
ADL5725
HMC-ALHA35
HMC565
HMC565
ADL5726
HMC342
HMC342*
HMCS517*
HMC517
HMC963*
HMC962*

LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA

Wideband
LNA

LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA
LNA

0.35to 0.55
0.04 to 0.96
07to1
07to1
0.7to1
121022
17t02.2
17t022
0.3t03
03t03
0.4tok
04toh
48t06
35t07
35t08
001to 8
591085
001to 10
001to 10

001to 10

04toM
5t010
5t010
TtoM
10.1to 1.7
Tto 12
2t012
Tto 14
Tto 14
127t 15.4
12t0 16
12to17
6to17
6to18
9to18
9t018
17710 19.7
5t020
6to 20
6020
2120 23.6
13t0 25
13t0 25
17 0 26
17 to 26
6to 26.5
751t026.5

27
27
18
19
20
2

247
20
22
19
20
22
13

12
20
2
2
20
18
16
22
17
22
2
18

il
35
36
34
36
3
30
37
35
37
34

295

325

345
3

29
3
33

34

33
28
28
30
267
28
25
24
25
28.4
35
35
25
27
25
20
26.3
25
20
20
257

20

23

23

23

3.5
1
0.7
1
0.75
09
1
15
16
09
0.8
13
17
18
28
1.6
11
13

17

15
18
16
15
22
15
18
18
18
21
25
2
17
16
2
2
2.4
22
25
23
33
35
35
25
2
25
25

External
Internal
Internal
Internal
External
External
External
Internal
Internal
Internal
External
External
External
Internal
Internal
Internal
Internal
Internal

Internal

Internal

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

Internal

5 120
5 90
5 73
5 100
5 n
5 136
5 67
5 90
33 75
5 60
5 60
5 68
5 59
5 61
5 70
33 86.5
5 65
5 65
35 55
5 60
35 80
35 80
5 55
33 109.1
5 55
4 45
3 51
3 51
3.3 109.7
5 200
5 200
35 80
35 90
3 65
3 65
33 108
5 30
3 53
3 53
33 92.4
3 43
3 43
3 67
3 65
35 45
35 70

3 x 3 LFCSP
MSOP
3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
S0T-26
SC70
3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
Die
4 x4 LFCSP
6x 6 LGA
2x2 LFCSP
2x 2 LFCSP
Die
2x2 LFCSP

2x2 LFCSP

3 x 3 LFCSP
Die

4= 4 LFCSP

2x 2 LFCSP
Die

4= 4 LFCSP
Die

4 x4 LFCSP

2x2 LFCSP

5 x5 LFCSP
Die

3= 3 LFCSP
Die

5 x5 LFCSP
Die

2x2 LFCSP
Die

5 x5 LFCSP
Die

2x 2 LFCSP
Die

3 x 3 LFCSP

4 x4 LFCSP
Die

4 x4 LFCSP

4 x4 LFCSP

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

EAR99

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

HMC356LP3E
HMC543MS8GE
HMC373LP3E
HMC376LP3E
HMC372LP3E
HMCB18ALP3E
HMC375LP3E
HMC382LP3E
HMC374E
HMC374SC70E
ADL5521ACPZ-R7
ADL5523ACPZ-R7
HMCT717ALP3E
HMC392A
HMC392ALC4
ADLSTNACCZN
ADL5721ACPZN-R7
HMC8410LP2FE
HMC8410

HMC8ATILP2FE

HMC8412LP2FE
HMC902LP3E
HMC902
HMC753LP4E
ADL5723ACPZN-R7
HMC-ALHA44
HMC772LC4
HMC564
HMC564LC4
ADL5724ACPZN-R7
HMC490LP5E
HMC490
HMC903LP3E
HMC903
HMC516LCS
HMC516
ADL5725ACPZN-R7
HMC-ALH435
HMC565LC5
HMC565
ADL5726ACPZN-R7
HMC342
HMC342LC4
HMC517LC4
HMC517
HMC963LC4
HMC962LC4

= 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 P1dB | Output IP3 Noise Device Vs Packaqe Ordering Part
(6H2) (agm) | (dBm) Flgure(dB) aeh | ) | (o (mm) | ECON Code Number

HMC-ALH3M 22t026.5 Internal 5A991.h HMC-ALH3M
HMC-ALH216 LNA Thto 27 18 14 = 25 Internal 4 90 Die 5A991.h HMC-ALH216
HMC504 LNA %to27 195 17 26 22 Internal 4 90 4 x4 LFCSP 5A991.h HMC504LC4B
HMC-ALHA476 LNA T4 to 27 20 14 - 2 Internal 4 90 Die 5A991.h HMC-ALH476
HMC751 LNA 171027 25 13 25 22 Internal 4 13 4x41CC EAR99 HMCT751LC4
HMC8401 LNA 001to28 145 16.5 26 15 Internal 75 60 Die EAR99 HMCB8401
HMC7950 LNA 2t028 15 16 26 2 Internal 5 64 6x60FN EAR99 HMC7950LS6
HMC752 LNA 24t028 25 13 26 25 Internal 3 70 x4 | FCSP EAR99 HMC752LC4
HMC341 LNA 2t029 13 6 16 25 Internal 3 30 Die EAR99 HMC341
HMC341 LNA 21t029 13 8 19 25 Internal 3 35 3 x 3 LFCSP EAR99 HMC34ILC3B
HMC8400 LNA 02t030 135 14.5 26.5 2 Internal 5 67 Die 3A001.b.2.d HMC8400
HMC8402 LNA 2t0 30 135 215 26 2 Internal 7 68 Die 3A001.b.2.d HMCB8402
HMC519* LNA 1Bto 3l 144 1 23 3 Internal 3 75 4 x4 LFCSP EAR99 HMC519LC4
HMC519 LNA 18 to 31 15 14 23 3 Internal 3 75 Die EAR99 HMC519
HMC518 LNA 20 to 32 15 12 23 3 Internal 3 65 Die 3A001.b.2.d HMC518
HMC-ALH364 LNA 24 to 32 2 7 - 2 Internal 5 68 Die 3A001.b.2.d HMC-ALH364
HMC-ALH313 LNA 27 to 33 20 12 = 3 Internal 2.5 52 Die 3A001.b.2.d HMC-ALH313
HMC263 LNA 24 to 36 20 8 18 22 Internal 3 58 3x3LFCSP  3A001.b.2.d HMC263LP4E
HMC263 LNA 24 to 36 22 8 7 2 Internal 3 58 Die 3A001.b.2.d HMC263
HMC566 LNA 29 to 36 20 12 2% 28 Internal 3 80 Die 3A001.b.2.d HMC566
HMC566 LNA 29 to 36 2 12 24 28 Internal 3 82 4x4LFCSP 3A001b.2.d HMC566LP4E
HMC-ALH445 LNA 18 to 40 10 12 - 819 Internal B 45 Die 3A001.b.2.d HMC-ALH445
HMC-ALH140 LNA 2bto40 M5 15 = 4 Internal 4 60 Die 3A001.b.2.d HMC-ALH140
HMC-ALH244 LNA 24 to 40 12 13 = 35 Internal 4 45 Die 3A001.b.2.d HMC-ALH244
HMC-ALH369 LNA 24 to 40 22 n - 2 Internal ® 66 Die 3A001.b.2.d HMC-ALH369
HMC1040 LNA 20t0 435 22 12 22 27 Internal 2.5 70 3x3LFCSP  3A001.b.2d HMC1040LP3CE
HMC1040 LNA 10 to 44 2 14 255 25 Internal 25 70 Die 3A001.b.2.d HMC1040
HMC-ALH376 LNA 35 to 45 16 6 - 2 Internal 4 87 Die 3A001.b.2.d HMC-ALH376
HMC-ALH382 LNA 57 to 65 2 12 = 4 Internal 2.5 64 Die EAR99 HMC-ALH382
HMC-ALH508 LNA Tto 86 13 7 = 5 Internal 2.4 30 Die EAR99 HMC-ALH508
HMC-ALH509 LNA Tto 86 14 7 - 5 Internal 2 50 Die EAR99 HMC-ALH509
HMC8325 LNA Tto 86 2 13 22 3.6 Internal 3 50 Die 3A001.b.2.9 HMC8325
ADL7003 LNA 50 to 95 14 14 2 5 Internal 3 120 Die 3A001.b.2.7 ADL7003CHIPS

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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HMC8411: 10 MHz to 10 GHz Self-Biased Wideband LNA

Key Features
> Low noise figure: 1.7 dB

> 50 Q wideband matched input
and output

> Low power, single2Vto 6V
supply, 55 mA—no negative bias
supply required

Applications

» Software-defined radios

» Test and instrumentation

High gain: 15.5 dB typical
High 0IP3: 34 dBm typical

Small size: 2 mm x 2 mm
LFCSP package

Military communications
Satellite radios
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ADLS8111: 10 MHz to 8 GHz Switchable Bypass Wideband LNA

Key Features

Wideband matched to 8 GHz
> Single-ended input/output
12.5 dB LNA gain

2.8 dBNF

34 dBm 0IP3

v

v

\4

v

Applications

> Millimeter wave 56
network radios

> Microwave links

Fast, low insertion loss SOI
nonreflective internal
bypass switch

Can switch off internal signal
path for multiband LNA select

6 mm x 6 mm LGA package

Transmit PA modules

Military radios
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Gain Blocks and Driver Amplifiers

Output Noise
Part Frequency Gain Output IP3 . Device Vs ls Package ECCN .
Number | DESCTPUOM | (g) @) | CoS | iem) | T | watch | W) | () | (nm) | coge | OrOeringPrthumber

ADLSS34  Gainblock 0021005 2 40 25 Intemal chsp EAR9 ADL5534ACPZ-RT
ADLE531 Gainblock  002to05 209 2 4 25 Intemal 5 100 L3FES3P EAR9 ADLSB3IACPZ-RT
ADIS530  Gainblock  Otol 16.8 2 37 3 Internal 3 10 LZFESP EAR9 ADL5530ACPZ-WP
AL Gainblock  002to1 2 2 4 26 ntemal 5 105  SOT-89  EAR9 ADL536ARKZ-RT
MLSS35*  Gainblock 002101 1 19 4 32 Intemal 5 97 S0T-89  EAR%Y ADL535ARKZ-RT
ADlsgos  Wdrver gqy0y 23 3 " 48  Externll 5 307 Ax4  Eapeg ADLSBOSACPZ-RT
amp LFCSP
ITCB433-5  Gainblock 0000Ttal4 159 192 i 322 Internal 5 95 4x40FN  EARS  LTCBL33AIUF-TSHTRPBF
ITC6433-5  Gainblock 00001tol4 159 192 4 32 Internal 5 9  A4x4QFN  EARQ  LTCA33BIUF-ISHTRPBF
ITCB431-20  Gainblock 002tol4 208 » 462 26 Intemal 5 93 4x40FN  EARS  LTCBA3IAIUF-204TRPBF
ITCB43120  Gainblock 002tol4 208 » 457 26 Intemal 5 93 4x4QFN  EARSY  LTCBA3IBIUF-20#TRPBF
ITCB43-5  Gainblock 002017 155 206 i@ 333 Internal 5 851  4x4OFN  EARSQ  LTCBASIAIUF-TSHTRPBF
ITCB435  Gainblock  002t017 155 206 455 333 Internal 5 851  4x4OFN  EARSS  LTCG43IBIUF-ISHTRPBF
ADB3L* Gainblock 00011027 20 5 19 42 Intemal 3 % LQFESP EARI9  ADBISGACPZ-REELT
AD8353 Gainblock 00011027 20 9 2 56 Intemal 3 & LZFES3P EARIS  ADB3S3ACPZ-REELT
ADL5320* 0'25::n‘;’i"er 041027 T2 % 8 W4 Exenal 33 4 SOT-89  EAR9S ADLS320ARKZ—R7
aotsgos  Wdiver o097 12 2 & 46 Extemal 5 318 x4 papag ADL5B0AACPZ-RT
amp LFCSP
aotsgs  WOver  ggi007 43 3 4 47 Bxternal 5 362 b papgg ADLSBOBACPZ-RT
amp LFCSP
HMC789* 0'25:}’“?)”"” 07t028 18 25 ") 38 External 5 125 SOT-89  EAR99 HMC789ST89E
HMCi® Gainblock  005te3 20 19 & 25 Intenal 5 % S0T-89  EAR%S HMCT4ISTS9E
HMCLO*  Gainblock  005to3 5 18 40 35 Intenal 5 88 SOT-89  EAR% HMCT40STBIE
HMC395 Gain block Otod 15 15 28 45 Internal 5 54 Die EAR99 HMC395
HMCSB9N  Gainblock  Oto 2 2 33 45 Intenal 5 82 SOT-89  EAR%S HMC5B9ASTOOE
ADLSGO  Gainblock  005t04 19 5 37 Intemal 5 83 S0T-89  EAR% ADLSBOTARKZ-R
ADLS602*  Gainblock  005to4 193 19 & S omai G 89 SOT-89  EARY ADL5BO2ARKZ-R7
HMCG36*  Gainblock  02to4 13 2 40 22 Internal 5 15 SOT-89  EARWS HMCB36ST89
aoissse 09 ‘E’]"rf;"er Ohtoh 2 4 35 Edemal 33 60 SOT-89  EAR9S ADLS324ARKZ-RT
sz 02 mnver 23tok 1 26 A 4 External 33 37 SOT-89  EAR99 ADL5321ARKZ-R7
HMC326 025;’{’“‘;”"” 345 2 n 36 5 ntemal 5 130 MSOP  EAR9S HMC326MS8G
HMCAG0*  Gainblock  Oto5 19 2 3 29 Intemal 8 8 SOT-89  EAR% HMC4B0ST89
HHC3T3 Gainblock  0to6 7 N 27 65  Internal 5 50 SOT-26  EAR HMC3T3
HHC3™ Gainblock  0to6 3 1 3 5  External & 55 SOT-89  EAR%D HMC3TISTS9E
HMHC3™ Gainblock  0to6 5 1 3 45 External 5 55 LSFES3P EARS HMC3TILP3E
ADLSS45*  Gainblock 00306 241 1 36 29 Intemal 5 56 SOT-89  EARYO ADL5BA5ARKZ-RT
A4  Gainblock 00306 T4 18 3 2| bl | S 55 SOT-89  EARY ADL5BA4ARKZ-RT
ADISGI0* Gainblock 00306 184 2 38 21 Intemal 5 9 SOT-89  EAR9S ADLBIOARKZ-RT
AL  Gainblock  003t06 221 2 3 21 Internal 5 9 SOT-89  EAR9S ADLSBTIARKZ-RT
AIS52  Gainblock 00506 187 18 39 32 Intemal 5 93 B e ADL5BL2ACPZ-RT

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

Output Noise
Part Frequency Gain Output IP3 . Device Vs s Package ECCN
Number | DESCTPUON | (gyy) @) | o8| igm) | T | watch [ ) | () | (nm) | coge [ CvOeringPerthumber

ADL554] Gainblock  005to6 7 16 39 38 Internal LFCSP EAR9S ADL554IACPZ-RT
HMC3T Gainblock  0to8 15 15 30 5 External 5 55 SC70 EAR9S HMC3TISCTOE
HMC396 Gainblock  0to8 12 i 30 § Internal 5 56 Die EAR9S HMC396
HMC405 Gainblock  0to10 16 13 25 4 Internal 5 50 Die EAR99 HMCA405
HMC397 Gainblock  0to10 15 13 2% 45 Internal 5 56 Die EAR99 HMC397
HMC788A Gainblock  0to10 1 20 33 7 Internal 5 76 LZFESZP EAR9S HMCT8BALP2E
HMC3587 Gainblock 4010 1.5 m 25 35 Internal 5 1 Lz‘FESP EAR9S HMC3587LP3BE
HMC3B53*  Gainblock  Ttol5 15 15 28 4 Internal & 1 L3FES3P EAR99 HMC3653LP3BE
Low Phase Noise Amplifiers
. Additive
Part Descrintion Frequency Gain . Phase Noise Match Vs IS Package ECCN Ordering Part
Number p (GHz) (G]3)] (10 kHz Offset) (V) | (mA) (mm) Code Number
(dBc/Hz)
HMC5894*  Gain block Otod 71 Internal 5 82  SOT-89  EAR9Y  HMCHBIASTSOE
ADL5602*  Gain block 005to 4 193 Internal 5 83 SOT-89  EARSY  ADLGBO2ARKZ-RY
HMC326 1251 3to45 2 2 36 5 167 Intenal 5 130 MSOP  EAR9D  HMC326MSEG
driver amp
HMC3TT Gain block Oto6 15 16 3 5 -165 External 5 55  SOT-89  EAR9Y  HMC3TSTBOE
HMC3IT* Gain block Oto6 145 16 3 45 -165 External 5 55 3x3LFCSP  EARSS  HMC3TILP3E
ADLSGT  Gain block 003 to 6 21 7 39 21 -156 Internal 5 91 SOT-89  EAR9Y  ADLGGIIARKZ-R7
ADLES44*  Gain block 0.03t0 6 174 18 35 29 156 Internal 5 55  SOT-89  EARSY  ADLGSALARKZ-RT
HMCB378*  Distributed 0to75 155 28 39 35 -163 Internal 12 345 5x5LFCSP  EAR9S  HMCB37BPMSE
HMC3IT Gain block 0to8 15 15 30 5 -165 External 5 55 SC70 EAR9S  HMC3TISCTOF
HMC7884*  Gain block 0to10 i 20 33 7 153 Internal 5 76 2x2LFCSP  EARSS  HMC78BALP2E
HMCBL10* LNA 001t 10 195 275 33 1 157 Internal 5 65 2x2LFCSP  EARSY  HMCBAIOLP2FE
HMC8A410 LNA 001t0 10 19 7 33 13 157 Internal 5 65 Die EAR99 HMCBA410
HMC8LT* LNA 001t0 10 155 20 34 17 161 Internal 33,5 55 2x2LFCSP  EARSS  HMCBATILP2FE
HMC3587*  Gain block 41010 145 m 25 35 161 Internal 5 44 3x3LFCSP  EAR9  HMC3587LP3BE
HMC3653*  Gain block Tto15 15 15 28 4 -160 Internal 5 4  3x3LFCSP  EARSY  HMC3B53LP3BE
HMC606 L“"{:ﬁ‘;g:se 21018 125 1 2 7 -166 Internal  — 64 Die EAR99 HMC606
HMCB06* L“":O’;::se 2t018 135 15 - - -166 - —  —  G5xGLFCSP EARSY  HMCBOBLCS
HMCA460 Distributed 0to 20 1 16 29 25 -155 Internal 8 75 Die EAR99 HMCA460
HMC460*  Distributed 0to 20 i 17 30 25 155 Internal 8 75 5x5LFCSP  EARSY  HMCABOLCS
HMCT97A _ Uik 0to22 15 29 4 3 161 Internal 10 400 Die EAR9 HMCT97A
distributed
wwergnar W 0to22 15 29 4 35 161 Internal 10 400 5x5LFCSP  EARSY  HMCT97APMSE
distributed
umcogus OB W 0t028 15 28 38 35 161 Internal 10 250 5x5LFCSP  EAR9Y  HMCO9LAPMSE
distributed
umcogen 0o W 0o 30 145 2 35 161 Intenal 10 250 Die EARSY HMC99LA
distributed
HMC51g* LNA Bto 3 T n 23 3 -150 Internal 3 75 4x4LFCSP  EAR99 HMC519LCA
HMC519 LNA 18to 31 15 1 23 3 150 Internal 3 75 Die EAR9 HMC519

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

- Frequency [ Gain | Output P1dB Device Vg ls Package Ordering Part
Gl ML LI (GHz) (G1)] Figure (dB) [ Match (v) (maA) (mm) e Number
HMCB37A* Distributed 0to6 13 29 44 5 Internal 12 400 LSFESEP EAR99 HMC637ALP5E
HMCB37A Joute 0tob 7 305 4 4 Internal 12 400 Die EAR99 HMC637A

distributed

HMC637B Distributed 0to75 15.5 28 39 3.5 Internal 12 345 LSFESEP EAR99 HMCB37BPM5E
HMC659 Distributed Oto15 19 21 35 2 Internal 8 300 Die EAR99 HMC659
HMCB59* Distributed Oto15 19 28 35 25 Internal 8 300 LSFESEP EAR99 HMC659LC5
HMC633 Distributed 5t 17 29 23 30 8 Internal 5 180 Die EAR99 HMC633
HMCB33* Distributed 55t017 30 23 30 8 Internal 5 180 LZ:TESZ'P EAR99 HMC633LC4
HMC459 Distributed 0to18 7 25 32 3 Internal 8 290 Die EAR99 HMC459
HMC606 Low phase noise 2t018 12.5 13 22 1 Internal - 64 Die EAR99 HMC606
HMCGOS*  Lowphasenoise 2t 15 15 - - - - - e EAR99 HMCBOBLCS
HMC1049 LNA, distributed 03t019 16 15 21 17 Internal 1 70 Die EAR99 HMC1049
HMC1049* LNA, distributed 0.3t020 15 15 29 18 Internal 1 70 LSFESSP EAR99 HMC1049LP5E
HMC559 Distributed 0to 20 14 28 36 4 Internal 10 400 Die EAR99 HMC559
HMC460 Distributed 0to 20 14 16 29 25 Internal 8 75 Die EAR99 HMC460
HMC460* Distributed 0to 20 14 7 30 25 Internal 8 75 LE;:ESBP EAR99 HMC460LC5
HMC465 Distributed 0to 20 7 22 30 25 Internal 8 160 Die EAR99 HMC465
HMC465* Distributed 0to20 15 23 28 3 Internal 8 160 LEFESSP EAR99 HMC465LP5
HMC-ALH482 LNA, distributed 21020 16 14 - 17 Internal 4 45 Die EAR99 HMC-ALH482
HMC-ALH102 Distributed 21020 10 10 = 25 Internal 2 55 Die EAR99 HMC-ALH102
HMC464 Distributed 2t020 16 26 30 4 Internal 8 290 Die EAR99 HMC464
HMC464* Distributed 21020 14 26 30 4 Internal 8 290 LEFESSP EAR99 HMC464LP5E
HMC463 Distributed 21020 14 16 28 25 Internal 5 60 Die EAR99 HMC463
HMC463* Distributed 2t020 13 18 26 3 Internal 5 60 LSFESBP EAR99 HMC463LPS
HMC463 Distributed 2t020 14 18 28 25 Internal 5 60 LFCSP EAR99 HMC463LH250
HMC462 Distributed 21020 15 15 21 25 Internal 5 63 Die EAR99 HMC462
HMC462* Distributed 21020 13 14 25 2.5 Internal 5 66 LSFESEP EAR99 HMC462LP5
HMC634 Distributed 51020 22 23 3 15 Internal 5 180 Die EAR99 HMC634
HMCB34* Distributed 51020 2 22 29 15 Internal 5 180 Ij:E;P EAR99 HMCB34LC4
HMC998A 2 W, distributed 0to22 14.5 325 43 25 Internal 15 500 Die EAR99 HMC998A
HMC998A 2 W, distributed 0to22 15 32 42 3 Internal 15 500 LSFES5P EAR99 HMC998APMSE
HMC797A 1W, distributed 0to22 15 29 4 3 Internal 10 400 Die EAR99 HMC797A
HMC797A* 1W, distributed 0to22 15 29 4 3.5 Internal 10 400 LF;:ESSP EAR99 HMC797APMSE
HMCI07A 0.6 W, distributed 0.2 to 22 14 28 4 3 Internal 10 350 Die EAR99 HMCI07A
HMCI07A 0.6 W, distributed 0.2 to 22 14 28 40 3 Internal 10 350 LF;:ESEP EAR99 HMC907APM5E
HMC994A 0.8 W, distributed 0to28 15 28 38 3.5 Internal 10 250 LF;:E:P EAR99 HMC994APMSE
HMC994A 0.5 W, distributed 0to 30 14.5 28 39 3.5 Internal 10 250 Die EAR99 HMC994A

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

Uutput
Frequency Galn QOutput P1dB Noise Device Vs ls Package Ordering Part
LT (GHz) (dBm) (dB ) Figure (dB) | Match (v) (mA) (mm) EE5 B Number

HMC562 Distributed 203 125 Internal 30001024 HMCS62
HMC-AUH2:9  Distributed 03B T 2 - ~ ntema 5 200 Die  30001b2d  HMC-AUH249
HMCO30 e 040 T 2 335 5 Intemal 10 15 Die  3A00Lb2d HMCa30A
HMCBB05A* WAL 040 N5 245 2 4 ntemal 10 w88 aaoib2d | HMCSB05ALSS

distributed LFCSP
HMC835 Distibuted ~ 1Bto40 195 23 2 8  Intemal 5 20 Die  3A001b2d HMCG35
HMCB35 Distributed 181040 185 2 27 8  Intemal 5 B0 G55 SM0b2d HHCBIELCS
HMC-AUH232  Distributed 0045 T4 7 - 42 Intemal 5 180 Die  3A00Lb2d  HMC-AUH232
HMCI022A Power amp 048 15 2 29 55 Intemal 10 50 Die  3A00Lb2d HMC1022A
HMCT27 Distributed 2050 T 1 2 - - 5 65 Die  30001b2d HHCT27
HMCTI26 Distributed 2050 T 5 2 - - 5 66 Die  3A00Lb2d HMCTI26
HMC-AUHT2  Distributed 0585 10 - - ~ ntemal 8 60 Die  3A00Tb2f  HMC-AUH3R
Linear and Power Amplifiers
Frequency Galn gy Output IP3 Nmse Device Vs ks Package Ordering Part
|

HMCA50 07Wdriver 0810 Exernal 5 30 0S0P EAR9 HMCA500ST6GE
HMGL53 18WPA 04022 2 3B 50 65  Exemal 5 75 0SOP EAR9O HMCA530S16GE
HMCA452* IWPA 04022 A 30 49 75 Extemal 5 50 S0T-89 EARS9 HMC4525T89
HMCA52 WPA 04022 23 30 48 7 Exemal 5 485 0SOP EAR9 HMCA520ST6GE
HMCA53* 16WPA 045022 A R 49 65  Exemal 5 725 SOT-g9 EAR9O HHCA53STBY
HMGLST 1W PA Tw22 213 46 5  Exemal 5 500  0SOP EARS9 HMCA5TOST0
HMCL54* 05WPA  04t025 T3 27 ) 6  Exemal 5 150  SOT-g9 EAR9 HMCABA4STB
HMCA55 05WPA 17025 T3 8 ~ Bxtemal 5 150  3x3LFCSP  EAR99 HMCASBLP3E
HMCA4 WPA 221028 20 27 39 ~ Extemal 5 300  MSOP EARS9 HMCAILMSBGE
HMCA09 IWPA 331038 3 3 46 58  Exemal 5 65  3x3LFCSP  EAR9 HMCA0OLPLE
HMC327* 05 W PA Ik AW 40 5 ntemal 5 250 MSOP EAR9O HMC327MS8GE
HMCAT5 02Wdriver 491058 20 2 2 6  Extemal 3 285  3x3LFCSP  EAR% HMCHIBLP3E
HMCA08 W PA 51059 20 30 53 6  Edemal 5 750 3<3OQFN EAR9 HMCAOBLP3E
HMCA06* 0BWPA  Sto6 T 38 6  Inemal 5 300  MSOP EAR9O HMCAOBMSBGE
HMCA407 0RWPA 57 B %5 40 55  Itemal 5 230 MSOP EARS HMCAOTMSBGE
HMCT! 4WPA 55085 27 36 W ~ ntemal 7 2200 6~6LFCSP  3A00Tb2d  HMCIIZILPAGE
HMCT357 JWPA 55185 29 3 8 ~ ntemal 8 1200 4x4OFN EAR9O HMCT357LP5GE
HMCS91 2W PA 6035 B 33 4 ~ ntemal 7 T30  5<50FN EARS9 HMCS9ILPSE
ADPAS00 New Poweramp  Otol0 155 28 405 S mtemal 0 35550 EARM ADPASOO2ACGZN
HMC5GT 2WPA 0 23 33 53 ~ htema 7 T30 Die EAR9 HMCS9T
HMC590 1WPA ol % 32 Q ~ ntema 7 82 Die EAR99 HMC590
HMC590 W PA 60 2 3 40 ~ ntemal 7 820  5x5OFN EARS9 HMC590LPSE
HMCS08 05Wdiver  95tT5 28 27 33 6  ntemal 5 30 4=4QFN EARSY HMCBOBLCK
HMCL87 2WPA S 0 2 36 8§  ntemal 7 1300  5x5QFN EARSY HMCAGTLPSE
HMCA41 006Wdriver 65t135 W 18 2 45  Intemal 5 95 330N EARSY HMC441LP3
HMCg52A 2WPA Sk 3B 3B 53 ~ ntemal 6 1400 5x5LFCSP  EAR99 HMCI52ALP5GE
HMCA41 008Wdrver 7to55 18 1 30 45 Intemal 5 90 Tx10FN EAR9O HMCAILMT
ML 008Wdriver 7055 5 20 2 48 Intemal 5 90 Gx5LFCSP  EARS HMCA4ILHS
HMCI82* 025 Wdriver 55t8 22 2% 35 ~ ntemal 5 220 hx4OFN EAR9 HMCI082LP4E
HMCA41 008Wdrver  6to8 18 20 2 45 Intemal 5 95 Die EAR9O HMC44

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

HMCa4T*
HMC451
HMC45T*
HMCE981
HMCA498
HMC498*
HMC442
HMC-APH518
HMC442
HMCA442
HMC-APH462
HMC863A
HMC383
HMC383*

HMC-APH196

HMC943A
HMC-APH460
HMC7441
HMCA499
HMC499*
HMCTI32
HMC-APH596*
HMCI06A
HMCTI3!
HMC7229
HMC7229
HMC-AUH256
HMC-ABH264

ADPA7002 New

ADPA7002
ADPA7005
Upcoming

ADPA7005 New

ADPA7006 New

ADPA7006
ADPA7007 New
HMC-ABH209
HMC-ABH241
HMCTIAA
ADMVTTIO

HMC-AUH318

HMC-AUH320
ADMV7810

0.1 W driver
0.1 W driver
0.08 W driver
2WPA
0.25 W driver
0.3 W driver
0.1 W driver
1W PA
0.14 W driver
0.16 W driver
TWPA
0.5WPA
0.04 W driver
0.04 W driver

0.016 W
driver

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

0.5WPA

0.5WPA

TWPA

1W PA

0.5WPA

0.5 W WB PA
1WPA
0.04 W driver
0.05 W driver
0.126 W driver
TWPA

0.056 W
driver

0.03 W driver
1W PA

6t018
5t020
5t020
15 to 20
17 to 24
17 to 24
175 to 24
21to 24
175 t0 25.5
175 to 25.5
15 to 27
2410295
12 to 30
12 to 30

17to0 30

24 to 34
27t0 315
2750 315
21t0 32
21to 32
2710 32
16 to 33
21310 335
24 to 35
33 to 40
3710 40
175 to 41
3hto 42

18 to 44

20 to 44

18 to 44

20 to 44

18 to 44

20 to 44
18 to 44
55 to 65
50 to 66
40t 70
T'to 76

Tto 76

Tlto 86
81to 86

22
19
26
24
22
14
17

26.5
22
245

235

2%

33
28
34
2%
23
2
2%

24
315
32
20

28

28

Output IP3 Noise Device Vs ls Package ECCN Code Ordering Part
(dBm) Figure (dB) | Match (V) (mA) (mm) Number

30
30
4
34
36
28
39
28
7
37

385
2
2

31

375
37
38
33
34
37
33
43
35

39.5
40
27
29

38

40

39

4]

375

38
4
2
25
28
3

33
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Internal
Internal
Internal
External
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

Internal

Internal

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

Internal

Internal

Internal

Internal

Internal

Internal

Internal
Internal
Internal
Internal
Internal

Internal

Internal

Internal

Internal

ol ol ol ol o1l ol o1l o ol ol ol

ol
ol o1 o

o

(3]

o

3= 3 0FN
127 Die
T4 3x30FN
1100 6x60FN
250 Die
250 4x4QFN
85 135 LCC
950 Die
84 Die
84 3= 3 0FN
1440 Die
350 4x4QFN
100 Die
100 4x 4 QFN
400 Die

1300  5x5LFCSP

900 Die
1000 Die
200 Die
200 Lx4QFN
B50 55 LFCSP
400 Die
1200 Die
25 x4 LFCSP
1200 Die
1200 6x6LFCSP
295 Die

120 Die
ol
600 Die
noo
1200 Die
00 o
800 Die
1400 Die

80 Die
220 Die
320 Die
800 Die

130 Die

130 Die
800 Die

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

EAR99

3A001.b.2.d
EAR99
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
5A991.h
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d
3A001.b.2.d

3A001.b.2.d

3A001.b.2.d

3A001.b.2.d

3A001.b.2.d

3A001.b.2.d

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

5A891.b, EARS9

3A001.b.2.9

3A001.b.2.f

5A991.b, EAR99

HMC441LC3B
HMC451
HMC451LC3
HMCGI8ILSE
HMC498
HMC498LC4
HMC442LM1
HMC-APH518
HMC442
HMC442LC3B
HMC-APH462
HMCB63ALCA
HMC383
HMC383LC4

HMC-APH196

HMC943APM5E
HMC-APH460
HMC7441
HMC499
HMCA499LC4
HMCTI32PM5E
HMC-APH596
HMC906A
HMCTI3ILCA
HMC7229
HMC7229LS6
HMC-AUH256
HMC-ABH264

ADPA7002AEHZ

ADPA7002CHIP

ADPA7005AEHZ

ADPA7005CHIP

ADPA7006AEHZ

ADPA7006CHIP
ADPA7007CHIP
HMC-ABH209
HMC-ABH241
HMCTI44
ADMV7TI0CHIPS

HMC-AUH318

HMC-AUH320
ADMV7810CHIPS


https://www.analog.com/en/products/hmc441lc3b.html
https://www.analog.com/en/products/hmc441lc3b.html
http://www.analog.com/HMC451
http://www.analog.com/HMC451
https://www.analog.com/en/products/hmc451lc3.html
http://www.analog.com/HMC451LC3
http://www.analog.com/HMC6981
http://www.analog.com/HMC6981LS6
http://www.analog.com/HMC498
http://www.analog.com/HMC498
http://www.analog.com/HMC498
http://www.analog.com/HMC498LC4
http://www.analog.com/HMC442
http://www.analog.com/HMC442LM1
https://www.analog.com/en/products/hmc-aph518-die.html
https://www.analog.com/en/products/hmc-aph518-die.html
http://www.analog.com/HMC442
http://www.analog.com/HMC442
https://www.analog.com/en/products/hmc442lc3b.html
http://www.analog.com/HMC442LC3B
https://www.analog.com/en/products/hmc-aph462-die.html
https://www.analog.com/en/products/hmc-aph462-die.html
http://www.analog.com/HMC863A
http://www.analog.com/HMC863ALC4
http://www.analog.com/HMC383
http://www.analog.com/HMC383
http://www.analog.com/HMC383
http://www.analog.com/HMC383LC4
https://www.analog.com/en/products/hmc-aph196-die.html
https://www.analog.com/en/products/hmc-aph196-die.html
http://www.analog.com/HMC943A
http://www.analog.com/HMC943APM5E
https://www.analog.com/en/products/hmc-aph460-die.html
https://www.analog.com/en/products/hmc-aph460-die.html
http://www.analog.com/HMC7441
http://www.analog.com/HMC7441
http://www.analog.com/HMC499
http://www.analog.com/HMC499
http://www.analog.com/HMC499
http://www.analog.com/HMC499LC4
http://www.analog.com/HMC1132
http://www.analog.com/HMC1132PM5E
https://www.analog.com/en/products/hmc-aph596-die.html
https://www.analog.com/en/products/hmc-aph596-die.html
http://www.analog.com/HMC906A
http://www.analog.com/HMC906A
http://www.analog.com/HMC1131
http://www.analog.com/HMC1131LC4
http://www.analog.com/HMC7229
http://www.analog.com/HMC7229
http://www.analog.com/HMC7229
http://www.analog.com/HMC7229LS6
https://www.analog.com/en/products/hmc-auh256-die.html
https://www.analog.com/en/products/hmc-auh256-die.html
https://www.analog.com/en/products/hmc-abh264-die.html
https://www.analog.com/en/products/hmc-abh264-die.html
http://www.analog.com/ADPA7002
http://www.analog.com/ADPA7002AEHZ
http://www.analog.com/ADPA7002
http://www.analog.com/ADPA7002CHIP
http://www.analog.com/ADPA7005
http://www.analog.com/ADPA7005AEHZ
http://www.analog.com/ADPA7005
http://www.analog.com/ADPA7005CHIP
http://www.analog.com/ADPA7006
http://www.analog.com/ADPA7006AEHZ
http://www.analog.com/ADPA7006
http://www.analog.com/ADPA7006CHIP
http://www.analog.com/ADPA7007
http://www.analog.com/ADPA7007CHIP
https://www.analog.com/en/products/hmc-abh209-die.html
https://www.analog.com/en/products/hmc-abh209-die.html
https://www.analog.com/en/products/hmc-abh241-die.html
https://www.analog.com/en/products/hmc-abh241-die.html
http://www.analog.com/HMC1144
http://www.analog.com/HMC1144
http://www.analog.com/ADMV7710
http://www.analog.com/ADMV7710CHIPS
https://www.analog.com/en/products/hmc-auh318-die.html
https://www.analog.com/en/products/hmc-auh318-die.html
https://www.analog.com/en/products/hmc-auh320-die.html
https://www.analog.com/en/products/hmc-auh320-die.html
http://www.analog.com/ADMV7810
http://www.analog.com/ADMV7810CHIPS

Linear and Power Amplifiers (Continued)

. Output
. Frequency | Gain Output IP3 Noise Device Vs Ik Package Ordering Part
(GHz) (dB) (Egdn?) (dBm) | Figure(dB) | Match (v) (mA) (mm) SH B Number
HMC-AUH317 b5t

driver

ADPA7001 0.056 W PA 50 to 95 145 17 25 = Internal 3.5 350 Die 3A001.b.2.9 ADPA7001CHIPS

81 to 86 22 18 Internal Die 3A001.b.2.9 HMC-AUH317

ADPA9002: GaAs pHEMT 0.01GHz to 10 GHz, TW MMIC Power Amplifier

Key Features Applications Ca
2088gge?
> High P1dB: 29 dBm > Military communication and radar ‘: z : : : f z e
> Pyy: 31dBm > Test and measurement instrumentation T
> Gain:15dB > Point-to-point microwave radio GND 1170— L] 24 GND
NIC 2[ "] __]23 NIC
> Qutput IP3: 43 dBm NIC 3 [ 7|22 GND
GND 4 [T = ""]21 RFOUT/Vpp
> Supply: 12V at 385 mA RFIN 5[ -— —""|20 GND
. . . GND 6 ~ Z]1e NiC
» Self-biased with optional N 7[ T ~]1s Nic

DO adjust GND 8 ,TFT_ ! £ [~ 17 GND

> 50 0 matched input and output B 9 = o n Toe Package

ooLoLu zouma Base
> 5mm x5 mm, 32-lead LFCSP package 2222282

< GND

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

£ &8 & & ¢
Key Features Applications e = e e =
> High P1dB: 31 dBm > Millimeter wave 56 network radios * % _L_ J_ _L_ §
> Py 32 dBm > Transmit PA modules Voo, 17— = s v,
> Gain:15.5dB > Military radar v ol -

Output IP3: 42.5 dB =01
> Qutput IP3: 42.5 dBm Voo 3f I 7 N7 L—dn vy,
> Supply: 5V at 1400 mA J_

Veer 4f--—— 10 Ve,
> 50 (0 matched input and output
. o [a |
> 18-terminal, 7mm x 7 mm LCC_HS package ™ 08 & B 43
© 2 z 8 o
2 z E & =
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http://www.analog.com
https://www.analog.com/en/products/hmc-auh317-die.html
https://www.analog.com/en/products/hmc-auh317-die.html
http://www.analog.com/ADPA7001
http://www.analog.com/ADPA7001CHIPS
http://www.analog.com/ADPA9002
http://www.analog.com/ADPA7005

GaN Power Amplifiers

. Frequency | Gain Output IP3 Device | Py Vg Iy Package Ordering Part
FEBUNGTEE || DB (6H) | (dB) (dBm) Match | (dBm) | &) | (mA) | (mm) | ECCNCode Number
HMCT099 OW,GaNPA  00Ttol] 18 30 45 5  Internal 4 28 100 L5FESSP EARYY HMCIO99PMSE
HHCBSOD*  >T0W,GaNPA 001028 15 40 4 45  Intenal 40 28 100 L5FES5P EARSS HMC8500PM5E
HMCTIG 0W,GaNPA  27t038 2 45 4 5 Internal 45 28 150 L5FES5P 3A001b2a4  HMCTI4PMSE
HMC8205 3JW,GaNPA 036 20 45 i —  nternal 4 50 1300 (ﬂLaDanCe) 3A001b.2a4 | HMCB205BFID
HMC8205 3JW,6aNPA  04to§ 20 45 i —  nternal 4 50 1300 Die  3A00Tb2a4 | HMCB20SBCHIPS
HMCI086 BW,GaNPA  2to6 2 4 48 % Intemal 45 28 700 Die  3A001b2ak HMC1086
HMCI086 BW,CaNPA  2t06 2 4 4 % Intenal 45 28 T00  Flange  3A001b2a4  HMCIOBGFI0
HMCB4T5 WOW,GaNPA  9to105 23 36 - —  nternal 4 28 1000 LBFESBP 3001b2d  HMCBLI5LPGGE
HMCI087 8W,6aNPA 21020 T 38 4 55  Intemal 39 28 850 Die 30001b2.c HMCI087
HMCI087 8W,GaNPA  2t020 T 38 4 55  Intermal 39 28 850  Flange  3A001b2c  HMCIB7FI0

Active Bias Controllers

Vsyepry Vsgpriy Loy leure Drive Vowre Package
(v) Drain (V) (mA) (mA) (V) (mm)

Ordering Part

Part Number Description ECCN Code

Number

HMC920 Ag:}‘{fo?l':f 5t0165 3tol5  0to500  -hto+h 251042 Yes Yes 5x 5 LFCSP EARSS  HMC20LPSE

HMCI80 Activebias gy jpe Broes  CDOI0 iiouh 246t0+206  Yes No Die EARS9 HMC980
controller 1600

HMCI80* slipbles e | gy | DB hto+h  -248t0+204  Yes No 4 x 4 LFCSP EAR9Y  HMCI8OLP4E
controller 1600

HMCOS1 A;J:]"t‘r’otl’l':f 41012 htol2 2010200 -0810+08  -25t0+2 No No Die EARSS HMC8!

HMC98T A;;:}‘ﬁg‘l’l':f Lto12  4to12 2010200 -08to+08  -25t0+2 No No 3 %3 LFCSP EARSY  HMCISILP3E

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC1099
http://www.analog.com/HMC1099PM5E
http://www.analog.com/HMC8500
http://www.analog.com/HMC8500PM5E
http://www.analog.com/HMC1114
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
http://www.analog.com/HMC1086
http://www.analog.com/HMC1086F10
http://www.analog.com/HMC8415
http://www.analog.com/HMC8415LP6GE
http://www.analog.com/HMC1087
http://www.analog.com/HMC1087
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
http://www.analog.com/HMC980
http://www.analog.com/HMC980LP4E
http://www.analog.com/HMC981
http://www.analog.com/HMC981
http://www.analog.com/HMC981
http://www.analog.com/HMC981LP3E

Variable Gain Amplifiers

Analog Controlled VGAs

Part Bandwidth Gain Range | Output IP3 N0|se s Package Ordering Part

AD8367 Single-ended, with A~ LFto05  25to+25 365 3105 TSSOP EARS ADS3GTARUZ
AD8368 Single-ended, with AGC ~ LFto08  -Rto+22 3 95 5 B0 4~4LFCSP  EARSQ | ADB3OBACPZREELT
LTCB42 Analog VGA LFto08  -WSto+1 38 10 33 M 4xa0f Emey | ORREEECE
ADLE336 pmqr;“‘:frg:gfeb'rfﬁ;’vi}:tecmr lFtol  -54to+347 28 7 5 80  5x5LFCSP  5090lg | ADLG33GACPZ-RY
ADL33 Differential Tx VGA [Fto12 - W g 5 240 4x4LFCSP  EAR ADLS33IACPZ-R7
ADL5330 Differential Tx VGA Flo3  -32t+0 35 g 5 25 4=4LFCSP  EARSY | ADLGISOACPZR
- Dual analog VGA (Fto3 2t0+18 % 10 255 180  3x3LFCSP  5A99lb ADRFE52IACPZ
Incoming
ADL5246  Variable gain LNA/driveramp 06103 Rto+35 37 18 335 14210 G5<5LFCSP  5Alb  ADLS24GACPZN-RY
HMC996 Analog VGA 5tol2  -35t0+185 34 2 5 10 4x4LFCSP  EAR HMCI96LP4E
HMCB94 Analog VGA Bto Tl 0t0+23 30 5 5 1m0 Die EAR9 HMCB34
HMCB94 Analog VGA 6toT? 0t0 +23 30 6 5 70 4x4LFCSP  EARSY HMCBQALPLE
HMCgg7 Analog VGA M2l 550205 30 35 5 T 4x4LFCSP  EARSS HMCI97LCA
HMCB1e7 Analog VGA 0315 61019 3 45 5 230 4x4LFCSP  3A00Lb2d  HMCHIGTLP4E
HMCS0  Analog VEA/driver amp o7 5 30 - 4 20 Die 5A991.0 HMCB120
HMcs121 Analog VGA/driver amp 8110 86 7 275 - Lo % Die 5991 HMCBI2!

Digitally Controlled VGAs

Bandwidth | Gain Range

) Output IP3 .. s ls Package ECCN Ordering Part
(GHz) (G1)]

(dBm) (mA) (mm) Code Number

Step (dB

Part Number Description

HMC960 Programmable, dual LF to 0.13 0to +40 05 30 6 5 70 4x4|FCSP  EAR99 HMC960LP4E
Dual-channel diff VGA with

ADG372 : 01001  Sto+32 1 3% 79 5 2<106 5x5LFCSP EARSY  ADS3T2ACPZ-R7
serial/parallel control
|T5524 Diff VGA with parallel control ~ LFto 054 451027 15 40 86 5 T zfsé%‘;d EARSY  LTS524EFEHTRPBF
ADG366 Diff VG LFto08 45t02025 025 4 N4 5  2x90 5x5LFCSP  EARGY | ADBSGBACPZRI
ADG369 Diff VG LFto063 -5to+40 3 85 7 3w5 ¥ TSSOP  EARSO  ADB369ARLZ
ADG3T5 Dual diff VGA LFt007  -4to+20 1 50 83 5 W5 Ax4LFCSP  EARSY | ADBSTSACPZRI
ADGST Diff VEA paralll/ LFto08  -4t0+20 1 0 87 5 2x15 5x5LFCSP EARSS | ADBSIBACPERJ
serial control
ADL5201 Dual diff VGA parallel LFto09 -M5t0+20 05 50 75 5 M0 4x4LFCSP  EARSS  ADLS2OIACPZ-RI
serial control
LTS514 DIff VA with parallel control ~ LFto085 1051033 15 w5 owe DB ppey rsguerenTReer
ADL5202 Diff V6 LFto075 -M5t0+20 05 80 75 5 2xT0 6xG6LFCSP  EARSS |VADLG20ZACPZRT
ADG370 5-bit diff VG 0031004 -Bto+34 Variable 35 72 35 79 TSSOP  EAR®9  ADBSTOAREZ
LTS554 Diff VoA with parallel control ~ LFto]  1725to76 0125 & 0 5 0 5x50fN  EARSS  LTSSSAIUHHTRPGF
HMCG80 Dual VGA LFto08  -4to+1d 1 ) 5 5 250  4x4LFCSP EARSD  HMCGBOLPLE
HMCE28 5-bit VG 005008 -Bto+l5 1 35 5 5 85  4x4LFCSP EARI  HMCG2BLPLE
ADL5240 Gain block/VGA paralle/serial 1104 31048 08 3% 49 5 03 Gx5LFCSP  5A991h | ADLS2OACPZ-RY
ADL5243 Gain block/VE/driver amp 104 1914313 05 W 31 5 155 5xGLFCSP 5A99lb | ADLS2ABACPZ-RT
parallel/serial control
HMC72A 6-bit VGA serial/parallel control ~ 05t04  -95to+2 05 39 L 5 B0  G5x5LFCSP EARSY  HMC74ALPSE
aissgs  Diferentiabinsingle-ended ot o704, groap 05 3 54 5 15 Ax4LFCS 5ALg  ADLSIIACPIN

serial control

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com
http://www.analog.com/AD8367
http://www.analog.com/AD8367ARUZ
http://www.analog.com/AD8368
http://www.analog.com/AD8368ACPZ
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
http://www.analog.com/ADL5331
http://www.analog.com/ADL5331ACPZ
http://www.analog.com/ADL5330
http://www.analog.com/ADL5330ACPZ
http://www.analog.com/ADRF6521
http://www.analog.com/ADRF6521ACPZ
http://www.analog.com/ADL5246
http://www.analog.com/ADL5246ACPZN
http://www.analog.com/HMC996
http://www.analog.com/HMC996LP4E
http://www.analog.com/HMC694
http://www.analog.com/HMC694
https://www.analog.com/en/products/hmc694lp4.html
https://www.analog.com/en/products/hmc694lp4.html
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
http://www.analog.com/LT5524
http://www.analog.com/LT5524EFE
http://www.analog.com/AD8366
http://www.analog.com/AD8366ACPZ
http://www.analog.com/AD8369
http://www.analog.com/AD8369ARUZ
http://www.analog.com/AD8375
http://www.analog.com/AD8375ACPZ
http://www.analog.com/AD8376
http://www.analog.com/AD8376ACPZ
http://www.analog.com/ADL5201
http://www.analog.com/ADL5201ACPZ
http://www.analog.com/LT5514
http://www.analog.com/LT5514EFE
http://www.analog.com/ADL5202
http://www.analog.com/ADL5202ACPZ
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
http://www.analog.com/ADL5243
http://www.analog.com/ADL5243ACPZ
http://www.analog.com/HMC742A
http://www.analog.com/HMC742ALP5E
http://www.analog.com/ADL5335
http://www.analog.com/ADL5335ACPZN

Digitally Controlled VGAs (Continued)

Noise
Bandwidth | Gain Range Step | Output IP3 | . Package ECCN Ordering Part
Part Number (6Hz) (dB) (@) | (oBm) | O] m | o | oo Number

HMCE258 el e clng Oto5  -135t0+18 05 6 875  5xG5LFCSP EARSY  HMCE25BLPSE
parallel/serial control
ADLE3I Mew ifferentialin single-endedout, ooy y a0 pus 438 595 5 435  105x55LGA 5A991b  ADLG3IGACCZ
serial control
ADLGITT New ~Differentialin single-endedout, 1o 5 5440336 5 34 60 5 435  105x5506A 5A99Lb  ADLGIITACC

serial control

Baseband Programmable VGA Filters

Part Descrintion Bandwidth Gain Range Dl#,%m Noise Figure ls Package ECCN Ordering Part
Number P (MHz) (dB) (dBm) (dB) (V) (mA) (mm) Code Number

HMC900 Dual with programmable LPF 351050 0/10 30 5x 5 LFCSP EAR99 HMCY0OLPSE
HMC1023 Dual with programmable LPF 5t0 72 0/10 30 10 5 240 5x 5 LFCSP EAR99 HMC1023LP5E
ADB366 Dual LF to 600 4.51t020.25 38 4 B 180 5x5 LFCSP EAR99 ADB36BACPZ-R7
ADRF6520 Dual with selectable LPF for E-band LF to 1250 -6 to +54 27 dBV n 3.3 420 5x 5 LFCSP 5A991b | ADRF6520ACPZ-R7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com/HMC625B
http://www.analog.com/HMC625BLP5E
http://www.analog.com/ADL6316
http://www.analog.com/ADL6316ACCZ
http://www.analog.com/ADL6317
http://www.analog.com/ADL6317ACCZ
http://www.analog.com/HMC900
http://www.analog.com/HMC900LP5E
http://www.analog.com/HMC1023
http://www.analog.com/HMC1023LP5E
http://www.analog.com/AD8366
http://www.analog.com/AD8366ACPZ
http://www.analog.com/ADRF6520
http://www.analog.com/ADRF6520ACPZ

Attenuators

Digital Step Attenuators

Insertlon Settling Control .
i (dB) i '1%%2!?3 P O B I B
DC.

HMCT59 T-bitserial DA 001t 0.3 33003175 025 5 0/+5  3x3LFCSP EAR9D | MMCTSOLP3E
HMC470A 5-bit DSA 0to3 7 0wxR3 1 48 7 M0 0/+5  3x3LFCSP EAR9S | HMCATOALPSE
HMC425A 6-bit DSA 0lto3 3 0035 05 46 B 50 0/-5 MSOP  EAR9D | HMCAZ4AGIS
HHC105 6-bit DSA 0to3 13 0wd5 05 5 0 90 0/+5  Lx4LFCSP EAR9D  HMCIOO5LPAE
HMCBOT3 B-bit serial DSA 06103 22  Ow3d5 05 52 2% 20 0/+5  3x3LFCSP EARID  HMCBOT3LPIDE
HHC2T3A 5-bit DSA 071037 28 003l 1 48 - 150 0/+5 MSOP  EARSY | HMC27SAMSIOGE
HHC306A 5-bit DSA 07038 15  Oto’5 05 5 % 600 0/+5 MSOP  EAR9D  HMC30BAMSIO
HMCAT2A B-bit DSA 038 17  Ow35 05 54 0 60 045 4x4LFCSP EAROD | HMCATZALPAE
HMC29IS 2-bit DSA 07to4 09  OwRl 4 5 % 300 33105  SOT-26  EAR9D  HMCOOISE
HMHC539A 5-bit DSA Otoh 1 084 05 50 2 52 0/+5  3x3LFCSP EARSD | HMCHI9ALP3E
HMC542B B-bit serial DSA Otoh 17 Owd5 05 50 100 045 4x4LFCSP  EAROS | HMCGAZBLPAE
HMC468A 3-bit DSA 0to6 07 07 1 55 % 80 0/+5  3x3LFCSP EARSD | HMCAGBALP3E
HMC629A il 0to6 25 Otods 3 50 - 120 /45 4x4LFCSP  EARSO | HMCG2SALP4E
parallel DSA
HHCTZ2 6-bit DSA 0lto6 12 Ow35 05 5% 00 200 0/+5  Lx4LFCSP EAR9D | HMCTIZ2LPAME
HMCT92A B-bit serial DSA 0to6 18 Otos75 025 53 3 0 0/+5  4x4LFCSP  EARSY | HMCTO2ALPAE
HMCB24A £l sl 0to6 22 Ow35 05 55 90 O/+5  4x4LFCSP EARSD | HMCB24ALPA4E
parallel DSA
7-bit serial/
HMCTT9 0lto6 15  O0w335 025 5 30 200 TILCMOS  4~4LFCSP  EARSS | HMGIIOLPANE
parallel DSA
HHCI0SS  G-bit,glitch-free DSA 04to7 14 Oto’s5 05 52 % 160 045 Lx4LFCSP EAR9D | HMC3OSSLPA4E
HMC540S 4bitparalelDSA  01to8 08  Otol5 1 5 3 19 0/+5  3«3LFCSP EAR9D | HMOSAOSLP3E
HMCA25A B-bit DSA 2208 36  Ow35 05 45 % & 0/+5  3x3LFCSP EARSD | HMCA2SALP3E
HMCB02A Tbit DSA 0to0 15  0w2 20 55 0 90 045 3x3LFCSP  EAR9 | HMCBOZALPSE
HMCA24A 6-bit DSA 0to3 34  Ow35 05 42 % 50 015 Die  EAR9S | HMCAZdA
HMCA24A B-bit DSA 0to3 33  Ow35 05 4 2 50 0/-5 3«30PN EAR9Y | HHCA2ALPIE
HMCA24A 6-bit DSA 0lto3 33  Ow35 05 40 2 55 0/5 Bx50FN  EARSY | HMCAZ4ALHS
HMCIOTA 5-bit DSA 011030 4  Oto55 05 45 % 9 0/+5  L4x4LFCSP EAR9 | HMCIOIOALPAE
HMCIOTA® 5-bit DSA 011030 55  0w035 1 4 n P 0/+5  Lx4LFCSP EAR9D | HMCIOIBALPAE
HMCO4A 5-bit DSA 01030 4 08 05 43 %50 0/+5 Die  EAR99 HMC94IA
HMCS4A 5-bit DSA 01033 4 0to8 05 43 % 5 045 4x4LFCSP  EARSD | HMCOWIALPAE
HMCI39A 5-bit DSA 01033 55 003l 1 4 B 60 0/+5  4x4LFCSP EARSD | HMCOSOALPAE
HMCI39A 5-bit DSA 0ltod0 7 03 1 40 ) 0/+5 Die  EAR99 | HHCO39A
ADRF5720% 6-bit DSA OkHzto40 45 Oto35 05 50 30 8us  CMOSILVITL  4x4LGA  EARSS | ADRFS720B0CZA
ADRF5721* 4-bit DSA OkHzto40 34 030 2 50 30 85us  CMOSILVITL 25<2506A EARSY | ADRFSTZIBCCZN
ADRF5730* -bit DSA 0lto40 48  Ow35 05 50 30 250 CMOS/VITL  4=41GA  EARSS | ADRFS730B0CZN
ADRFST3T* it DAS 0lto4d 35  0w030 2 50 30 230 CMOSILVITL 25x25L6A EARSY  ADRFSTSIBCCZN
*
;\’2555740 4-bit DSA 0lt060 22 0to22 2 4 255 5  CMOS/AVITL 25x25(GA EAR9S  ADRFS7A0BCCZN

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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ADRF5740: 100 MHz to 60 GHz Wideband SOl Digital Attenuator

Key Features
> 22 dB attenuation range, » Accurate attenuation: a a g |
© n < L2}
2 dB steps +0.2 dB +4% of attenuation state = i e i
> Low insertion loss: > High IP3: 44 dBm °
= 17dBup to 26 GHz > Input handling power: 24 dBm D41 L‘ ’ ‘ ’_‘ 12 VDD
= 2.5dBup to 44 GHz > Positive logic attenuation control Paralle
= 2.9dB up to 50 GHz > 3V supply, <110 pA b2 Interface nvss
> Tiny 25 mm x 2.5 mm LGA oND3 10 GND
package
. . 4-Bit/Digital
Appllcatlons ATTIN 4 | At‘t:nug;: — 9 ATTOUT
> Millimeter wave 56 > Military/aerospace electronics
network radios > Satellite radio w® © ~ o Package
=] =] [=] [=] B:
> Test and instrumentation & & & 3 s
GND

Voltage Variable Attenuators

. Attenuation Settling Control .
Part Number Description Fre(gt:lir;cy Inser;:juBr;Loss Range ln&?ﬂ'}? Time Input P?;kma;;e E(C)E,: Urd’\furmeljart
(dB) (ns) (Vye)
35 35 -

HMC973A* Analog VVA 05to6 3510295 0to+b 3= 3 LFCSP EAR99 HMCY73ALP3E
HMC346A Analog VVA Oto8 21 5t029 30 16 0to-5 MSOP EAR99 HMC346AMS8GE
HMC346A Analog VVA 0tol4 217 51030 30 16 Oto-5 3x 3 LFCSP EAR99 HMC346ALP3E
HMC346A Analog VVA 0to18 28 5t0 30 30 16 0to-5 3= 3 LFCSP EAR99 HMC34BALC3B
HMCT12A Analog VWA 510265 35 10 to 42 32 = 0to-5 3x 3 LFCSP EAR99 HMC712ALP3CE
HMC-VVD102 Analog VVA 17to 27 15 15t018 17 = -4 to +4 Die 5A991.h HMC-VVD102
HMC812A Analog VVA 5t0 30 22 3to 33 28 = 0to-5 4 x4 LFCSP EAR99 HMCB12ALCA
HMC985A Analog VVA 10 to 40 3 3t0 33 33 = 0to-3 4 x 4 LFCSP EAR99 HMCY85ALPAKE
HMC985A Analog VWA 20 to 50 35 3t0 33 30 = 0to-3 Die EAR99 HMC985A
HMC-VVD106 Analog VWA 35t0 50 15 151022 17 = 0to+4 Die 5A991.h HMC-VVD106
HMC-VVD104 Analog VWA 70to 86 2 2t014 = = -5to+b Die 5A991.h HMC-VVD104

* = X-Microwave

28 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS SELECTION GUIDE 2020


http://www.analog.com/HMC973A
http://www.analog.com/HMC973ALP3E
http://www.analog.com/HMC346A
http://www.analog.com/HMC346AMS8GE
http://www.analog.com/HMC346A
http://www.analog.com/HMC346ALP3E
http://www.analog.com/HMC346A
http://www.analog.com/HMC346ALC3B
http://www.analog.com/HMC712A
http://www.analog.com/HMC712ALP3CE
https://www.analog.com/en/products/hmc-vvd102.html
https://www.analog.com/en/products/hmc-vvd102.html
http://www.analog.com/HMC812A
http://www.analog.com/HMC812ALC4
http://www.analog.com/HMC985A
http://www.analog.com/HMC985ALP4KE
http://www.analog.com/HMC985A
http://www.analog.com/HMC985A
https://www.analog.com/en/products/hmc-vvd106.html
https://www.analog.com/en/products/hmc-vvd106.html
https://www.analog.com/en/products/hmc-vvd104.html
https://www.analog.com/en/products/hmc-vvd104.html
http://www.analog.com/ADRF5740

Fixed Attenuators

Frequency Nominal Attenuation Attenuation Max Input Power Package Ordering Part

HMC652* Fixed passive 0to25 +0.5 2x20FN EAR99 HMC652LP2E
HMCB53* Fixed passive 0to25 3 +0.5 26 2x20FN EAR99 HMC653LP2E
HMCB54* Fixed passive 0to25 b +0.5 25 2x20FN EAR9 HMCB54LP2E
HMC655 Fixed passive 0to25 6 +0.5 25 2x20FN EAR99 HMC655LP2E
HMCB56* Fixed passive 0to25 10 +15 25 2x20FN EAR99 HMCB56LP2E
HMC657 Fixed passive 0to25 15 +2 25 2x20FN EAR99 HMCB57LP2E
HMC658 Fixed passive 0to25 20 +2 25 2x20FN EAR99 HMCB58LP2E
HMC650 Through line 0to 50 0.15 +0.2 = Die EAR99 HMCB50
HMCG51 Through line 0to 50 0.15 +0.2 — Die EAR9 HMCB51
HMCB52 Fixed passive 0to50 2 +0.2 27 Die EAR99 HMC652
HMC653 Fixed passive 0to 50 3 +0.2 26 Die EAR99 HMCB53
HMC654 Fixed passive 0 to 50 4 +0.2 25 Die EAR9 HMCB54
HMCB55 Fixed passive 0to50 6 +0.5 25 Die EAR99 HMCB55
HMC656 Fixed passive 0 to 50 10 0.1 25 Die EAR99 HMCB56
HMC657 Fixed passive 0 to 50 15 0.4 25 Die EAR99 HMC657
HMCB58 Fixed passive 0to50 20 +0.5 25 Die EAR99 HMC658

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

Single, Double, and Triple Balanced Mixers

Conversion | Input | LO/RF LO/IF | Noise | Input | LO Drive .
;3%9[ Description (GRHFZ) (GLI-[I]Z) (Glliz) Gain IP3 | Isolation | Isolation | Figure [ P1dB | Nominal P?;kni?e E[(;Elg Drd';eurm;art
(dB) [ (dBm) | (dB) (dB) | (dB) [ (dBm) [ (dBm)

ADS31 Active  0to05 0t05 0102 0 %7 00 103 W0 0 PICC  5A%9LD ADS3IAPZ
WMCG84  WithlDamp 07to] O0Bto] 0to045 -7 2% 7 % D [ne EARS | HHCBBALPAE
Dual Rx with 0.57 to 0.06to 6x6
HMCB83 o 07101 00 o 75 B 0 1 o S8 eares | HHCGESLPGCE
. 04to  047t0  007to G
ADB3L4 petve U0 04 o 45 48 B 05 % oS3 gl aossucezReEL?
(TC5540 Paslls__"gea'mw't“ 0‘]53“’ 071012 0'0[?2 99 my 3 w99 0 5x5OFN EARYD  LTCSSA0IUHHTRPBF
Active 0710
LT5519 weonerting %7 031018 LF004 06 W W 3 186 55 5 4x40FN EAR  LTSGIEUFHTRPBF
mixer .
. 07t0 0.85to A
wesss  wintoamp 70 080 g5 95w 4 15 D [in  EARS | HHCBBGLPAE
LTC5590 Dual passive, 08to o5, ;5 0005t 87 2 39 28 97 107 0  5x50FN EARSY  LTC5590IUH#TRPBF
with IF gain 17 0.5
Active low
L5526 O r2 LFto25 LFtol 04 W1 50 w70 5 4x4QFN EAR9D  LTSSIBEUFHTRPBF
power mixer
HHCGEE WithlOamp 70 17024 005 - B 0» 0 8 %3 0 4x4OFN EARSD  HMCBBTLPAE
HMCBS5  With LO amp 1'Z Y 15022 01005 -8 B 30 8 % 0 4x4OFN EARSY | HMOBBSLPAE
| DUl U g f W 6 % 2% n o ® 0  G6xGOFN EARSD | HMCBB2LPGCE
L0 amp 22 0.4
Active 1310
L5520 upconverting '23 09to27 DCto0.4 -1 15.9 36 30 15 4 -5  4x4QFN EAR99  LT5520EUF#TRPBF
mixer i
g | Fessie it 1310 g, 00 [000St00gg oy | 5 % 96 13 0 Gx50FN EARYY  LTCSS4IUHHTRPBF
IF gain 23 05
s Dualpassive | (30 o | FBO0SION e e oo | w99 07 0 5«50PN EARYY  LTCSSQIIUHHTRPBF
with IF gain 23 05
ADS343 Active 0025 0t025 0025 7 B W w3 0TSSP GAOLb  ADSBAZARUZ
LT5525 Activelow - 0.8t0 | 5oy s pig 4 76 40 L 1l 4 -5 Lx4QFN EAR9S  LTS525EUFHTRPBF
power mixer 25
Active 04 1o
L5578 woonersin %31 04103 LFw08 07 % 49 2 N5 10 0 GxG5OFN EARSD  LTSSTBIUHHTRPBF
mixer .
L5522 dve U0 04027 ol 01 A5 4 B0 139 8 5 4x4QFN EAR9D  LTSS22EUFHTRPBF
| RS WD o f OB e [ %5 99 M3 0 5«50PN EARY  LTCG542IUH#TRPBF
IF gain 27 0.5
ITesegp ~ Dualpassive,  18to oo o 000510 ga g g 3 98 0  5x5QFN EARSQ  LTCH592IUHATRPBF
with IF gain 21 0.5
HHCBS  Withl0amp 21027 2to3 0w008 75 32 34 % 75 % 0 4x4OFN EARSS | HMCGBOLPAE
WM WithlOamp 2t027 17t024 O0t07 75 35 25 75 %5 0 4x4OFN EARSS | HMCGBBLPAE
LT5512 Active  0to3 O0to3 Oto2 0 A w0 3 T 01 <10 4x4QFN EARS)  LTSSIEUFHTRPBF
Active
LTS5 weonverting 0 090 B0 mo 3% - B 59 -0 TSSOP EARS)  LTSGIIEFEHTRPBF
mixer : !
Ultrahigh 03t 0.005
LTC5551 dpamic ~ °31° 02035 000 2% ®E 7 97 B 0 4x4OFN EARS  LTCSSSIUFHTRPBF
range passive ’
(5527 Active 0?;0 0‘285“’ Flo06 23 235 4 60 15 9 0 4x4OFN EARYY  LTS527EUFHTRPBF

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

Part " L0 F || GO LO/RE F N LODrive f o oape | ECON | Ordering Part
Ml Description (GH2) (GH2) Gain Isolation | Isolation | Figure Nominal (il ke il
(dB) (dB) (dBm)

0001to  0.001to 3x3

ADB342 Active P ('Y VR VA B 7 n2 8 oS3 el | ADGAZACPZ-R2
Active,
L5557 medium 0'3"8“’ 0’282“’ D006 29 247 46 50 17 88 0 4x4OFN EARSY  LTSS57EUFHTRPBF
power ’ ’
Active pats 075t
LT5579 weonersion 2200 0RO ipe 13 a5 3 % 1 BI 0 5«50PN EARYY  LTSSTOIUHHTRPBF
mixer : !
: 31to Lx 4
s WithlOamp 10 281036 0008 -9 ] B 9 % D e EARSD | HHCGBELPAE
LT5560 Aetive, — gi04  gtos  Otos 24 ) 4 93 28 -2 3«3DIN EARSD  LTSSGOEDDHTRPBF
low power
. 0001 0001 0001 23
ADL5350 Passie 0001 0001 000 67 B 0B W 64 W L3 ol | ADLSEOACPZ R
LTC5569 Nlialiactivel 031104 0‘255‘0 Fol6 2 268 5 R ) 0 4x4OFN EARSD  LTCS569IUFHTRPBF
LTC5567 Active  03toh 03toh5 0'0202“’ 19 %9 60 & T8 0 0 4x4OFN EARSD  LTCS567IUFHTRPBF
LTC5543 Pasl?‘;ea'inw't“ 22t04 241036 0'0[?2“’ 84 45 2 7 02 109 0 5«50PN EARY  LTCS543IUHATRPBF
HHC2I38 Passive 1'2’ © 15045 0015 -0 n R0 0 10 3 MSOP  EARYY  HMCZI3BMSSGE
e L T el L B C R I W 95 104 0 5«50PN EARSS  LTCE593IUH#TRPBF
with IF gain 45 0.6
LTCE510 Active [13%] U'%U; @ 23%] 1 % 6 % 16 N5 0 4x4OFN EARSS  LTCSSIOIUFHTRPBF
. 0001 0001 00Tt Bt
ADL5801 reve 0001 Q00T OO0 18 B @ 27 9B T 0 e SALb | ADLSBOICPZRT
AD5802  Dualactve Ol1to6 O0lto6 Oto3 15 28 30 7o 1 0 i saolb | ADLSBOACPZ-R
LTCE577 Active 03106 03106 0'010;“’ 07 302 8 B N8 162 0 4x4OFN EARSY  LTCHST7IUFHTRPBF
Dual active, 0.001 to -16to 6.1to
et DAl gggg omes O WO s a o ow o 0 5«50PN EARYY  LTCS5G6IUHATRPBF
LTC5544 PaﬁSF";ea'inW”h 4106 421058 0£015 % %9 30 % T3 N4 0 GxG5OFN EARSD  LTCHGLAIUFHTRPBF
LTC5562 | Active, " r107 DCtod  DCto7 1 18 3 33 16 5 A1 2x20FN EAR93  LTCS582IUCHTRPBF
oW power
LTC5555 Ac“;g A”'”‘ 1507 05t08 0'000;“’ %2;0 06 50 55 151 108 0 4x50FN EARSY  LTCE555IUFDHTRPBF
iicgssp Dualactive, g gpigg 00010 griian 2 g - B2 109 0  GxG5QFN EARYY  LTCS55GIUHATRPBF
with VGA 09
HMCS57A Passive 2507 25t07 Oto3 7 n oW %7 1 B L"FES"P EARIS | HMCSS7ALCA
HMC2I9B Passive 25107 25t07 Oto3 -9 B 40 B 9 1 3 MSOP  EARYS  HMCZI9BMSSGE
Active
ITC557  upcowersion 3to8  Tto8 003106 06 256 40 3% W1 104 0 4x4QFN EAR9D  LTCSSTBIUFHTRPBF
mixer
HMC2I88 Passive 35108 35008 Otol§ -7 mo 3 7 B MSOP  EARSS | HMC2IBBNSHGE
HMCIZ9A Passive  4to8 4to8  0to3 7 m 4 w7 3 L"FES"P EARIS | HMCI29ALCA
HMCT87A* Passve 31010 3tol0  Otoh -9 no 8 % 9 W 3 LSFESP EARIS  HMCTSTALC3B
HMC2208 Passive  5tol2 5tol2 Otoh -0 18 & % 10 95 0 MSOP  EARS  HMC220BMSSGE
LTCH548 With2x0 2to™h  Tto12 DCto6  -102 187 29 2 96 B2 0 3x20FN EARSY  LTCH54BIUDBHTRPBF

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC666
http://www.analog.com/HMC666LP4E
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http://www.analog.com/LTC5567
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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
http://www.analog.com/ADL5802
http://www.analog.com/ADL5802ACPZ
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
http://www.analog.com/HMC129A
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

Single, Double, and Triple Balanced Mixers (Continued)

" | w o || S el ) LI LODrive f . age | ECON | Ordering Part
Description (6Hz) (GH2) (GH2) Gain Isolation | Isolation Nominal (i Code i
(dB) (dB) (dB) (dBm)

LTC5549 With2<l0 2to%4 Tto12 05t06 108 228 30 B 04 13 0 3x20FN EARSS  LTC55A9IUDBHTRPBF
HMC558A* Passive 5'15:" 55t  Oto6 -9 n B 3 75 15 3 L3FES$P EARSS | HMCS5BALC3B
LA Passive 20 E5wl% DCtb -9 S % 85 1 13 Die  EAR%O HMC558A
New 14
HMC553A Passive  Btols Gto¥ Oto5 75 W5 37 375 15 13 LZ‘FESP EARSS  HMCS53ALC3B
;*,:Efm Passive  Btols Gto¥ DCto5 -8 now 33 8§ 105 T Die  EAR%O HMC553A0
HMC4i2B Passve  Oto’5  9tol5s 0t025 -84 1B 4 4 84 3 MSOP  EARS  HMCALI2BMSSGE
HMCIO48N*  Passive X2 2251018 Otoh  -10 0 30 0 10 B 33 EaRes HMCIO48ALC3B
1018 LFCSP
With
LTC5553 integrated 3020 11020 05t9 M6 25 32 0 21 k8 0 3x20FN EARSY  LTCH553IUDBHTRPBF
LO buffer
With
LTC5552 integrated 31020 11020 DCto§  -108 185 2 ® N7 %8 0 3x20FN EARSY  LTC5552IUDBHTRPBF
LO buffer
:25/55% Passve 101020 10t020 Oto6 -85 20 38 52 85 1 13 Die  EAR9S HMCB54A
HMCS540*  Passve 101020 101020 Oto6 -85 20 37 4 95 2 B3 L3FES3P EAROS | HMGSS4ALC3B
HMCTT3A* Passve 6102 6t02 0Oto8 9 n ¥ 3 9 10 B3 LEFESP EARSY  HMCTT3ALC3B
HMCT73A Passive 6102 602 Otol0  -I0 a7 0% 300 B B3 Die  EAR%S HMCTT3A
HMCI80M*  Passive 101026 101026 Oto8 9 B4 800 0B i3 LSFEgP EARIS  HMC260ALC3B
HMC260A Passve 101026 10t02 0to8 -85 22 40 R 3 Die  EAR99 HMC260A
HMC2928* Passive  T4t030 141030 Oto8 9 0 48 T ) i3 LSFESP EARSY | HMC292ALC3B
HMC292A Passive  T4t032 Thto32 Oto8 -9 0 48 %N 1B 3 Die  EAR99 HMC292A
HMC329A% Passive 2‘3'2“’ %032 0w8  -05 20 35  3B5 W05 1 3 3«30PN EARSS  HMC329ALC3B
HMCTIOB Passve 151036 201050 O0to2 -0 ® 3 2 9 0 5 Die  EAR99 HMCTIOB
HMCTIOB . Wto heth
bpooming PSSV 3 250 0t no3 % N1 B oy EARSS HMCTIOBLG
HMCTTAA Passive  Tto40 T7t040 Otol0 - ) 0 1 1 B3 Die  EAR%S HMCT74A
ADAR2004 4-channel Rx 0to
lpooming withinl. 01040 25010 1 0 0 - - T0 -85 20 7«7LGA EARS)  ADARZODAACCZ
LA Passive 20 9291938 DCtol8  -10 0 2 105 9 - Die  EAR%S HMC560A
Upcoming 38
HMCSG0A*  Passive 2%;" 238 0wl -1 195 38 3 N5 15 3 5x5LGA EARS  HMCSGOALM3
HMC3290 Passive 2§go 238 0to8 - ) 7 W B5 B Die  EAR%S HMC329A
HMCT74A* Passive  Tto34 Tw34 08 -2 20 30 BN 1 3 LZ'FESP EARSD  HMCT74ALC3B
HMC-MDBIGY  Passive 5‘[;:0 BhtoB4  Oto5 -8 B0 % 8 4 3 Die  5A9h  HMC-MDBI6S
HMCI0G) Passive 5%" 40tw8 0% 75 B 30 0 75 W 2 Die  EAR%O HMCIOB]
HMC-MDB27T  Passive 7350 M0 0B -2 . B T Die  GAOLh  HMC-MDB2T7

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/LTC5549
http://www.analog.com/LTC5549IUDB
http://www.analog.com/HMC558A
http://www.analog.com/HMC558ALC3B
http://www.analog.com/HMC558A
http://www.analog.com/HMC558A
http://www.analog.com/HMC553A
http://www.analog.com/HMC553ALC3B
https://www.analog.com/en/products/hmc553a-die.html
https://www.analog.com/en/products/hmc553a-die.html
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/hmc554a-die.html
https://www.analog.com/en/products/hmc554a-die.html
http://www.analog.com/HMC554A
http://www.analog.com/HMC554ALC3B
http://www.analog.com/HMC773A
http://www.analog.com/HMC773ALC3B
http://www.analog.com/HMC773A
http://www.analog.com/HMC773A
http://www.analog.com/HMC260A
http://www.analog.com/HMC260ALC3B
http://www.analog.com/HMC260A
http://www.analog.com/HMC260A
http://www.analog.com/HMC292A
http://www.analog.com/HMC292ALC3B
http://www.analog.com/HMC292A
http://www.analog.com/HMC292A
http://www.analog.com/HMC329A
http://www.analog.com/HMC329ALC3B
http://www.analog.com/HMC1106
http://www.analog.com/HMC1106
https://www.analog.com/en/products/hmc1106.html
https://www.analog.com/en/products/hmc1106.html
http://www.analog.com/HMC774A
http://www.analog.com/HMC774A
https://www.analog.com/en/products/adar2004.html
https://www.analog.com/en/products/adar2004.html
https://www.analog.com/en/products/hmc560a.html
https://www.analog.com/en/products/hmc560a.html
http://www.analog.com/HMC560A
http://www.analog.com/HMC560ALM3
http://www.analog.com/HMC329A
http://www.analog.com/HMC329A
http://www.analog.com/HMC774A
http://www.analog.com/HMC774ALC3B
https://www.analog.com/en/products/hmc-mdb169.html
https://www.analog.com/en/products/hmc-mdb169.html
http://www.analog.com/HMC1081
http://www.analog.com/HMC1081
https://www.analog.com/en/products/hmc-mdb277.html
https://www.analog.com/en/products/hmc-mdb277.html

HMC1106: 20 GHz to 36 GHz Passive, Wideband Mixer
Upcoming

Key Features Applications

» Conversion loss: 11 dB > Point-to-point microwave links

> Wide IF bandwidth: dc to 24 GHz » 56 test and measurement instrumentation
> RF range: 20 to 36 GHz > Satellite communication
» L0 Range: 20 to 50 GHz > Military/aerospace radars and radio

> High LO to RF isolation: 31 dB
> High LO to IF isolation: 36 dB
> 1IP3 (downconverter): 17 dBm
> Input P1dB: 10 dBm

> 12-terminal, 4.0 mm x 4.0 mm LGA package

HMC8192: 20 GHz to 42 GHz Passive, Wideband I/0 Mixer

Key Features

> Image rejection: 25 dB > High LO to RF isolation: 42 dB
> Conversion loss: 9 dB > High LO to IF isolation: 45 dB

> Wide IF bandwidth: DC to 5 GHz » 1IP3 (downconverter): 24 dBm
> RFand LO range: 20 GHz to 42 GHz > 25-terminal, 4.0 mm x 40 mm

LGA package
Applications
> Point-to-point microwave links
» 56 test and measurement instrumentation

> Military/aerospace radars and radio

I/Q Mixers and Image Reject Mixers

Part - RF L0 F Cnnve_rsinn Input Imag‘e LU/Rf LU/I.F
Number Description (6Ha) (6Ha) (6Ha) Gain IP3 ejection | Isolation | Isolation
(dB) (dBm) [ (dB) (dB) (dB)

HMC8193 1/0 and IRM Z.gSto 25t085 Oto4

HMC525A DC to

Upcoming I/QandIRM  4to85 4to85 35 8 20 30 47 23

HMC525A I/QandIRM  4t085 4to85 (0to3b -8 20 30 47 23

HMC520A I/QandIRM  6to10 6to10 0to3.5 -8 19 23 43 25

HMC1056 I/QandIRM  8t012 8to12 Otok -8 18 2 40 37
8.5to 8.5to

HMC521A 1/0 and IRM 135 135 0to35 =9 16 215 39 18.5
8.5t0 8.5t0

HMC521A 1/0 and IRM 15 15 0to3.5 -7 7 2 38 18

HMC8191* I/QandIRM 6t0265 6t0265 Otob -9 24 25 40 40

HMC8191 I/QandIRM  6t0265 6t0265 DCtob -95 22 29.5 435 42

GND || 9 || enD
Lo |: i re
GND |! ‘| enp
— L_ — Package
g & g Base
o o
GND
[=] [=] (=] [=] [=] [=]
=z o =z 4 =z 4 =z
o - o o o o o
25| [24] (23] 22] [21] 20 19
GND : GND
GND | 2] 7| [eND
GND | [ 3] | |RF
GND | | || 6ND
GND GND
J
GND | (6] Vo GND
(7] (8} [9] f10] [n] [12]
Q [=] E [=] o [=]
4 =z - 4 [ 4
o o o o

Input
P1dB
(dBm)

L0 Drive

Nominal
(dBm)

15

LFCSP
Die
Lxl
LFCSP

b
LFCSP

b
LFCSP

bxb
LFCSP
Die
Lxb
LFCSP
Die

Package | ECCN Ordering Part
(mm) | Code Number
hxb

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

HMC8193LC4

HMC525ACHIPS

HMC525ALC4

HMC520ALCA

HMC1056LP4BE

HMC521ALCA

HMC521ACHIPS

HMC8191LC4

HMC8191

* = X-Microwave
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I/Q Mixers and Image Reject Mixers (Continued)

Conversion | Input Image LO/RF LO/IF Input | LO Drive .
E?Jrr:lber Description (GRHFz) (GLI-[IJZ) (Glll-:lz) Gain IP3 Rejection | Isolation | Isolation | P1dB | Nominal P?;k;?e EEJEIE UrdNEJ:TI’:E;aI't
(dB) (dBm) [GL)} (dB) (dB) | (dBm) | (dBm)
3x3

HMCI0B3  1Qand RM  24t028 241028 Oto3 95 17 7 38 40 8 10 Fosp  FARSS | HHMCIOG3LPSE
HMC524A  1/Qand RM  22t032 22t032 Oto45 9 18 2 35 25 17 17 LSFESP EARSS  HMC524ALC3B
HMC-MDBIZ2  1/Qand RM  19t033 19t033 Oto5 -8 17 25 35 23 8 1 Die  GA99Lh  HMC-MDBI72
HMCSI%2  1/QandIRM 20to42 20to42  0to5 9 2% 25 4 45 17 18 LG"A*C"AV EARSY  HMCBI92LG
HMC-MDBIN S”bh‘l’/rl’]“""i“ 35t045 35tol5 Otos 125 17 25 35 20 8 16 Die  5A9Lh  HMC-MDBI7I
HMC-MDBZI S”bhf/rg“’"ic BitoBh 271032 Oto3 125 7 30 30 30 -2 10 Die  5A99Lh  HMC-MDB2IS

Subharmonic Mixers

Conversion | Input | LO/RF LO/IF Input | Image L0 .
E?ngber Description (GRHFz) (GLI-[I]Z) (GII-FIz) Gain IP3 | Isolation | Isolation | P1dB | Rejection | Drive Pz(a;kma;;e ECCN Code OrdNel::]quF;art
(dB) (dBm) | (dB) (dB) | (dBm) | (dB) | (dBm)
29 D

HMC337  Subharmonic 17to25  9toR2  Oto3 -9 0 4 0 - e EAR99 HMC337
WMC284  Subharmonic 201030 10to®  Otok -9 w3 40 4 - &4 3«30PN EARSD  HMC2BALM3
HMC284  Subharmonic 21103l 10510755 0t -9 v 3 40 3 - 4 3 ome | HMcoeess
WMC284  Subharmonic 20t032 10to’8  Oto6 -0 Bm 40 4 - 4 Die  EAR9 HMC264
HMC285  Subharmonic 2003 1Wto’55 0703 3 0 2 i 2 - 4 3x30FN  EARSS  |UHMC265LMM3
HMC285  Subharmonic 20to32 10to’8 07to3 3 0 30 55 2 - 4 De  EAR9 HMC265
HMC338  Subharmonic 261033 T3tol65 0t025 -9 n® 40 ! - 5 Die  SM9b  HMC33
HMC338  Subharmonic 24to34 Tto’65 O0to3  -M 3 33 50 5 - 5 EFESP 5A991b | HMC338LC3B
HMCT98A  Subharmonic 241034  2to8  Otod <05 20 36 77 6 - 4 3'3L‘Cg'9 EARSO | HMGC798ALCA
HMCAO04 s”bh?/rg“’”ic %1033 1310165 Oto3 1 16 35 35 6 22 2 Die EAR99 HMC404
HMC339  Subharmonic 33to42 16512 Ot3 -0 0 m 40 0 - 2 Die  EAR99 HMC339
HMCIOS3  Subharmonic 37to465 85t 0t75 M % B 1 18 - 1 Die  EARSD | HMGCIOS3
HMCI057 S”bh?/r[;""”ic Tio86 291043 Otol2 -2 B 50 30 0 16 13 Die  EAR%S HMCI07
HMCIOSS  Subharmonic Tito86  29to43 Otol2 M 6 2 2 0 - 9 Die  EAR9S | HMCIOSS

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com/HMC337
http://www.analog.com/HMC337
https://www.analog.com/en/products/hmc264lm3.html
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http://www.analog.com/HMC264
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http://www.analog.com/HMC338
http://www.analog.com/HMC338
http://www.analog.com/HMC338
http://www.analog.com/HMC338LC3B
http://www.analog.com/HMC798A
http://www.analog.com/HMC798ALC4
http://www.analog.com/HMC404
http://www.analog.com/HMC404
http://www.analog.com/HMC339
http://www.analog.com/HMC339
http://www.analog.com/HMC1093
http://www.analog.com/HMC1093
http://www.analog.com/HMC1057
http://www.analog.com/HMC1057
http://www.analog.com/HMC1058
http://www.analog.com/HMC1058

[/Q Downconverters/Receivers

s Description 7 L {5
Number p (GHz) | (GHz) | (GHz)

HMC951A

HMC951B

HMC8108

HMC908A

ADMV1010

HMCTIT3

HMC966

HMC570

HMC570

ADMV4420

ADMV1012

HMCI04

HMC967

HMC571

HMC571

HMC572

HMCY77

HMC1065

ADMV1014*

HMCG147A

HMC6789B

HMC7586

ADMV7410

ADMV7420

HMC7587

Low noise, 1/
downconverter

1/0 downconverter

1/0 downconverter

1/0 downconverter

1/0 downconverter

1/0 downconverter

/0 downconverter
1/0 downconverter
1/Q downconverter
K-band
downconverter

with PLL and VCO

1/0 downconverter

1/0 downconverter

1/0 downconverter

1/0 downconverter

1/Q downconverter

1/Q downconverter

1/Q downconverter

1/Q downconverter

Wideband 1/0
downconverter
with 4x LO

|/Q downconverter

|/Q downconverter
E-band 1/
downconverter

E-band 1/
downconverter SiP

E-band I/0
downconverter SiP

E-band I/0
downconverter

h6to  45to
8.6 121
56to 5.6to
8.6 8.6
9t010 9to10
85to0
9t012 55
12.6 to
54 910126
10to16 10to16
17to 15to
20 1.75
Tto2l T7to12
Tto2l 7to12
B9 3510
2905 2115
175 to
2% 7t013.5
17to 15to
24 12.3
2to 8.8to
24 13.5
21to
2% 9to 14
2to
95 9tol4
23 to
28 9to 155
20 to 8.3t0
28 15.7
2710
34 N5t019
24 to 5.4to
by 10.25
37t0  165to
b 22
37to 165to
b 24
1.83to
M)
Tto76 15t013
8lto  132to
86 14.6
8lto 1.83to
86 14.33

DC to
3.5

0to3b

0.02
tol

0to3b

27to
3.5

0to 3.5

0to 3.5

0to3.5

0to 35

09to
25

2510
3.5

0to 35

0to 3.5

0todb

0to 3.5

0to3.5

0to 3.5

Oto4

0to6

Oto4

Oto4

0to10

DCto2

DCto2

0to10

Conversion
Gain
(dB)

13

13

il

15

15

il

1

13

T

125

13

Input
IP3
(dBm)

Image
Rejection
(dBc)

24

20

25

25

25

40

22

25

32

25

24

23

20

21

30

25

28

30

30

30

Noise
Figure
(dB)

-

21

k)

35

LO Drive
Nominal
(dBm)
2 35
&5 3,315
26 -8
0 b
6 34
6 35
35 35
4 35
In'{lecrgal 5
0 3.3
4 35
6 35
4 35
4 35
4 35
6 35
2 3
0 33
3 3
3 &
2 4,15,3
4 4,2,15
4 4,2,15
2 4,15,3

160

20, 30,
40

12

160

160

160
125

125

380

238

160

170

125

125

125

170

240

437

225

150, 75
175, 80,
50

66, 175,
80

66, 175,
80

175, 80,
50

Vo | lswry | Package
v | (mA) [ (mm)
5 165 bxb

bl
LFCSP

5x5
LFCSP

bt
cLee

49x49
LcC

5x5
LFCSP

bt
LFCSP

Die
5xb
LFCSP

5x5
LFCSP

49x49
LCC

5x5
LFCSP

Lxh
LFCSP
Die
5x5
LFCSP

5x5
LFCSP

bt
LFCSP

A
LFCSP

5x5LGA

5x5
LFCSP

5x5
LFCSP

Die

Nx13
LGA_CAV

=13
LGA_CAV

Die

ECCN | Ordering Part
Code Number

EARSS  HMCO5IALPAE
EARSS  HMC95IBLPAE
EAR93  HMCB108LCS
EAR93  HMCYOBALCS
EARSS  ADMVIOI0AEZ
EARS = HMCTISLPSE
EAR99 | HMCI66LP4E
EAR99 HMC570
EAR99 HMC570LCS

5A991.b  ADMV4420ACPZ

EARSS  ADMVIO12AEZ
EAR99 HMC904LCH
EAR9S | HMCY67LPAE
EAR99 HMC571
EAR99 HMC571LCS
EAR99 HMC572LC5
EARS9 | HMCS77LP4E
EAR99 | HMCIOBSLP4E
EARS  ADMVI014ACCZ
EAR99 [ HMCG147ALCSA
EAR93  HMCGE789BLCSA
5A991.b HMC7586
EAR99  ADMV7410BCEZ
EAR9S  ADMV7420BCEZ
5A991.b HMC7587

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC6147A
http://www.analog.com/HMC6147ALC5A
http://www.analog.com/HMC6789B
http://www.analog.com/HMC6789BLC5A
http://www.analog.com/HMC7586
http://www.analog.com/HMC7586
http://www.analog.com/ADMV7410
http://www.analog.com/ADMV7410BCEZ
http://www.analog.com/ADMV7420
http://www.analog.com/ADMV7420BCEZ
http://www.analog.com/HMC7587
http://www.analog.com/HMC7587

ADMV4420: K-Band Downconverter with Integrated PLL/VCO
Key Features

> RF input frequency: 16.95 GHz to 22.05 GHz > Integrated low phase noise fractional-N PLL/VCO > Noise figure: 7 dB

> |Finput frequency range: 900 MHz to 2.5 GHz > Programmable via 4-wire SPI » Conversion gain: 36 dB

> RF front end with integrated RF balun and LNA ~ » Qutput P1dB: 7 dBm » Single-ended 50 0 input and 75 0 IF output
> 32-lead 5 mm x5 mm LFCSP package

Applications

> Microwave point-to-point radios » K-band satellite communications
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I/Q Upconverters/Transmitters

C i .
Part Number | Description i u g Ongs{:lon Nominal Vaens L FEELETD Uz e
(GHz) | (GHz) | (GHz) (dB) (dBm) (v) (mA) (mm) Number

HMCB505A i i | 220 g 13 35 2 4 5 225  Gx5LFCSP EARSS | HMOBSOBALCS
upconverter 8.6 1.6
ApMvige  Differential I 12710 g gy 28 2 3 2 0 +5-11 250,60 GxGLFCSP EARIS  ADMVIODOAEZ
upconverter 15.4 to 4
HMC79T i Mg 20 O 18 33 30 4 5 30 5x5LFCSP  EARSD HMCT9TILP5E
upconverter .75 35
anRre7en | Maaeoand iR (S5 9t (oo np) RO 13 % % 0 335 400,760 5x5LFCSP 5AQOLh  ADRFG780ACPZN-R7
upconverter 23.6 3.5
1o 5 160,220, 49x49
ADMVION M2 8tol2 2toh 2 33 3 0 45 1220, 49%43  prpeg ADMVIOTIAEZ
upconverter 18 75 LcC
1o 875  Oto
HMCTOT2 weomerer D0%  op 38 3 33 2 4 5 30 5x5LFCSP  EARSD | HMCTOIZLPSE
HMCBISB* il Npyy oW Ot ) 7 2 4 45 350  5«5LFCSP  EAR99 HMCSISBLCS
upconverter 145 3.75
HMCE787A i w40 B30 g 1 % m 4 3 350  5x5LFCSP  EAR9D | HMCG787ALCHA
upconverter 22
Wideband 1/0 Sito
AMVIOT*  upconverter  2htodh 24P g 18 23 % 0 33 550 6x6LGA  EARSD  ADMVIOISACCZ
. 10.25
with 4x LO
HMCE1468 0 Ltokh 181022 Otok 1 28 18 4 3 350  5xGLFCSP  EARS |  HMCGI46BLCSA
upconverter
HMCETS E-band /0~ [ 95 | T83%0  Oto 1 - 2 2 415 17580 Die  5A991b HMCBTIS
upconverter 14.33 10
E-band 1/Q
M8t OC 16 %14
ADMVT3I0 speonverter mers 3 3 2 4 - - bn gy EARS  ADMVTSIOBCEZ
HMCST9 LA oy | 0 D ) - 2 2 415 175,80 Die  5A%9b HMCBTI9
upconverter 14.33 10
E-band I
B4to  DC 16 %14
ADMV7320 upcnsni\llnerter 81 to 86 146 t02 33 31 - 4 - - LOA_CAV EAR99 ADMV7320BCEZ

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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ADMV1013: 24.5 to 43.5 GHz Wideband Microwave Upconverter
ADMV1014: 24.5 to 43.5 GHz Wideband Microwave Downconverter

ADMV1013 Key Features
> DC to 6 GHz I/Q input bandwidth
» Two upconversion modes:
= Direct conversion from BB I/) to RF
= Single sideband upconversion from IF
> (0dBm LO drive
> On-chip 4x LO input: 5.4 GHz to 11.75 GHz
» Conversion gain: 14 dB
> Output IP3: 24 dBm
» Sideband suppression: 25 dB
» SPI tunable sideband suppression, gain, and filter

> 6 mm x 6 mm CSP package
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ADMV1014 Key Features

> DC to 6 GHz I/Q output bandwidth

» Two downconversion modes:
= Direct conversion from RF to baseband I/0
= |mage-reject downconversion to complex IF

> (0dBm LO drive

> On-chip 4x LO input: 5.4 GHz to 11.75 GHz

» Conversion gain: 20 dB

> NF:3.5dB

> Input IP3: -4 dBm

» Sideband suppression: 28 dB

> SPI tunable sideband suppression and gain

» 5 mm x5 mm CSP package
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I/Q Upconverters with Integrated LO

1dB I/ g Sideband .
I Description i 0 Bandwidth | Bandwidth HEEET Output IP3 | Rejection Vaens Luer Package A | Ol e
Number (GHz) (GHz) ()] (v) (mA) Code Number
(MHz) (GHz) (dBc)
amveszy  Keband
New upconverter  27to 31 25.6 to 30 500 2t03 2 29 -35 4 520 6x6LGA 5A991.b  ADMVA4530ACCZ
with LO

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

Key Features

v

> RF output frequency: 27 GHz to 31 GHz Combined RF and IF gain dynamic range: 70 dB

> Two upconverter modes » Sideband rejection and carrier feedthrough optimization
» Direct upconversion from differential baseband 1/ (1/Q mode) > Integrated low phase noise frac-N PLL/VCO
> Single upper sideband upconversion (IF mode) » Programmable via 3-wire or 4-wire SPI

> 1/01dB bandwidth: 500 MHz
> |Finput frequency range: 2 GHz to 3 GHz

v

40-terminal, 6 mm x 6 mm LGA package

Applications

> Microwave point-to-point radios

» Ka-band satellite communications
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[/Q Upconverters/Downconverters/Transceivers

LO Drive .
. RF L0 IF . Veinmy [S5ery Ordering Part
Part Number Description (GHz) (GH2) (GHz) N(%ng:]rql;al (mA) ECCN Code Number

ADMVIOT? Integrated mmW 56 o, 995 ontactADI  ContactADl  ContactADl ContactADl  ContactADI  EAR9 ADMVIOTTBCCZ
up/downconverter

MO New  MegratedmmWSG o005 contactADI ContactADl  ContactADl  ContactADl  ContactADl  EARSS  ADMVIOISBCCZ
up/downconverter

Mixers with Integrated LO

PLL Phase | VCO Phase
Part L RF L0 IF Power Gain LUER@ 5@ Package | ECCN Ordering Part
Number | PSSTPUOM f (G) | (GHz) | (6H2) | (dB) Wtz | 1MHz (mm) | Code Number
Offset Offset
(dBc/Hz) | (dBc/Hz)

Dual Rx with
HMCT9OA  fracNpLL Ol 005t 005to 89 g B 7 9 533 - 66 caggih  HMCTIGOALPENETR
238 4 036 LFSCP
and VCO
Dual Rx with ~ 0.69 Programmable 12to Selectable Tx7
i R S o - - X1 33 vdale Tl 6Asglh ADRFGGESBCPZRLT

ADMV1017 and ADMV1018: 24 GHz to 29.5 GHz Up/Downconverter for mmWave 5G Radios

Key Features Applications

> 3GPP 56 network compliant core supports n257, n258, > Millimeter wave 56 network radio
and n261 bands radios » 56 microwave backhaul

> Best-in-class performance > Private communications networks

> 1.5 GHz 1/Q bandwidth > Millimeter wave test equipment

» Two conversion modes:

= Direct conversion |/Q baseband

ANALOG
u DEVICES

ADMV1017

(> 7

ADMV1018

|
|

= Single-ended, complex IF conversion

LTI

> High level integration eases design, reduces size
> Integrated LO doubler and quadrupler with harmonic filter
> Integrated variable gain controlled amplifiers

» ADMV1018 in optimized package for improved performance

-
L T T
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|/Q Modulators and Demodulators

[/0 Modulators

RF Sideband Lt
Part Besaiiation S LO Spur QT —— Noise Bandwidth | Vg s Package ECCN Ordering Part
Number P QUENCY 1 (4Bm) pp (dBm/Hz) @3dB (V) | (ma) (mm) Code Number
(GHz) (dBc)
(MHz)
ADL5590 Narrow-band 0'8[? g o - -50 -157 16 29 250 5 1770 6x6LFCSP  5A99Lb ADL5590ACPZ-R7
AD8345 Low power 0.14to1 -42 -42 -155 25 25 80 3,5 58,62  TSSOP 5A991.b AD8345AREZ
ADL5370 Narrow-band 0.3to1 -50 4] -160 1 2 500 5 205 4x4LFCSP  5A99Lb ADL5370ACPZ-R7
LT5568 Wideband 0.7t0 1.05 43 -4 -160.3 8.3 229 380 5 17 4x4QFN  EAR9  LTH568EUF#TRPBF
[T5568-2  GSM optimized 0.7 to 1.05 -43 -52 -159.4 8.6 229 380 5 10 4x4QFN  EARIS  LT5568-2EUF#TRPBF
L5558 Narrow-band ~ 0.6to11 -43.7 -49 -158 78 224 400 b 108  4x4QFN  EAR99  LT5558EUF#TRPBF
LT5571 Narrow-band ~ 0.62to 1.1 -4 -b3 -159 8.1 27 400 5 97 4x4QFN  EAR99 LT5571EUF#TRPBF
LTC5599 Lowpower  003t013  -515 -52.6 -156.7 5 20.8 57 #43 28 4x4QFN  EARI  LTC5599IUF#TRPBF
ADL5371 Narrow-band ~ 0.5t0o15 -50 -55 -159 145 27 500 5 175 4x4LFCSP  5A99Lb ADL5371ACPZ-R7
LTC5598 Wideband ~ 0005to16 -5l -55 -160.9 8.4 255 400 5 165  4x4Q0FN  EARI3  LTC5598IUF#TRPBF
ADL5591 Narrow-band 0'1833;0 - -47 -157 16 30 250 5 1770  6x6LFCSP  5A991b ADL5591ACPZ-R7
ADL5385 Broadband 031022 -46 -50 -159 1 26 500 5 215 4x4[FCSP  5A991b ADL5385ACPZ-R7
115528 Narrow-band ~ 15t0 2.4 -42 ) -159.3 79 218 400 b 125  4x4QFN  EARIS  LT5528EUF#TRPBF
LT5572 Narrow-band ~ 15t0 2.5 -39.4 -41.2 -158.6 9.3 216 460 5 120 4 x4 QFN EAR99 LT5572EUF#TRPBF
ADL5372 Narrow-band  15t0 25 -45 -4 -158 14.2 27 500 5 165  4x5LFCSP  5A991.b ADL5372ACPZ-R2
ADB346 Low power 0.8t025 -42 -36 -147 -3 20 70 3,5 43,45  TSSOP 5A991.b AD8346ARUZ
AD8349 Low power 0.7to 2.7 -45 -35 -155 76 2 160 5 135 TSSOP 5A991.b AD834IAREZ
HMC795 With VGA 0.05t0 2.8 - -53 -156 1 25 440 33,5 127  5x50FN  EAR99 HMC795LP5E
ADL5373 Narrow-band ~ 23t03 -32 -57 -157 13.8 26 500 ) 174 4x4|FCSP  5A99Lb  ADL5373ACPZ-WP
HMC1097 Wideband 0.1to 6 -40 -40 -162 il 29 700 5 170  4x4LFCSP  EAR99 HMC1097LP4E
LTC5588-1 Wideband 02to6 -39.6 -56.6 -160.6 12 31 600 33 303 4x40FN  EAR9Y  LTC5588IPF-1#TRPBF
ADL5375 Broadband 04106 -46 -52 -160 9.4 26.8 750 5 200 4xA4LFCSP 5A99Lh  ADL5375-05ACPZ-R2
LTC5589 Low power 0.7to 6 -40.2 -415 -158.1 3.9 175 167 3.3 29.5 4 x4 QFN EAR99 LTC55891UF#TRPBF
ADRF6780 Wideband 5.9 to 23.6 -25 25 -147 il 27 750 33,5 1;2[[]], bx5LFCSP  5A991h  ADRF6780ACPZN-R7
I/Q Demodulators
RF Baseband
Part . Input IP3 | Bandwidth Ve ls Package ECCN .
Number Description Frequency (dBm) ®3d8 ) (mA) (mm) Code Ordering Part Number
(GHz)
(MHz)
Low power, g g 181to .
LT5546 2< L0, 55 dB VGA 0.04t0 0.5 0.14 0.6 18 10 1 7 5.5 24 4x4(QFN  EAR99 LT5546EUF#TRPBF
Low power, y ~ 18t0 .
LT5506 2¢ L0, 55 dB VGA 0.04t0 0.5 0.2 0.6 6.8 1.5 0.5 8.8 5.5 26.6 4x4(QFN  EAR99 LT5506EUF#TRPBF
sy Lo fzrqu‘[‘)e““‘y' 004008 003 07 124 10 2 130 5 90 4x4OFN EARS9  LTSGIEUFHTRPBF
[ TS N T A 2 125 35 5 TSSOP  5A9Lb  ADB3ABARLZ
LTC5584 Broadband 003to14 001 0.7 10 131 28 530 5 200  4xA4QFN  EARI9  LTC5584IUF#TRPBF
LT5516 Narrow-band 08to15 0.2 1 12.8 6.6 215 260 5 7 4x4QFN  EAR99 LT5516EUF#TRPBF
ADL5387  2xLO, broadband  003to2  0.05 02 12 13 31 240 5 180 Ll'FEShP 5A991.b ADL5387ACPZ-WP
LT5515 Narrow-band 15025 0.3 1 16.8 9 20 260 5 125 4x4QFN  EAR99 LT5515EUF#TRPBF
ADL5382 Broadband 07t027 005 0.2 15.6 4.4 305 370 5 220 LAFESL'P 5A991.b ADL5382ACPZ-WP
1/0 demodulator bxh
AD8347 and VGA 0.8t027 0.3 1 1 -2 1.5 65 §B 64, 68 LFCSP 5A991.b AD8347ARUZ
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http://www.analog.com/LTC5584
http://www.analog.com/LTC5584IUF
http://www.analog.com/LT5516
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|/Q Demodulators (Continued)

RE Baseband
i Description Frequency [yl || B il S Ordering Part Number
Number (dBm) @3dB (mm) Code
(GHz2)
(MHz)
LT5575 Broadband 08t027 0.01 0.4 12.7 1.2 22.6 490 5 132 4x4QFN  EARY9 LT5575EUF#TRPBF
LTC5585 Broadband 04tok 0.05 0.7 127 16 25.7 530 5 200 4x40FN  EAR99 LTC5585IUF#TRPBF
ADL5380 Broadband 04tob 0.07 0.2 7 1.6 218 390 5 245 I_AFESAP 5A991.b ADL5380ACPZ-WP
Ultrawideband
LTC5586  with VGA, digital 0.3t06 0.06 0.06 19.5 13 30 1000 5 440 5x50FN  EAR99 LTC5586IUH#TRPBF
IR cal
Ultrawideband
LTC5594  with VGA, digital 03t09 0.06 1.6 2.2 4 218 1000 5 470 5x50FN  EAR99 LTC5594IUH#TRPBF
IR cal

[/Q Modulators with Integrated LO

PLL | P
Phase Phase Sideband Baseband
Part st Noise @ Noise O — Bandwidth ls
Number P 0kiz | @1z p([zch) @3dB (ma)
0ffset Offset (MHz2)
(dBc/Hz) | (dBc/Hz)
wrrerol . Wt G125 M3 35 45 40 K97 M2 A7 750 5 290
integrated LO
With 0.95 to
e P 95 3 45 45 -2 85 23 00 5 30
aworrerss . Wit o104 93 33 45 45 82 8 2 00 5 380
integrated LO
wrrenz . Wit 491094 M08 246 <40 539 596 136 301 750 5 290
integrated LO
With 155 to
MRFSTOS mioio ags %88 B2 0 44 W7 BS 27 B 5 2
worreros . W o0503 923 as2 - 317 83 121 212 70 5 2%
integrated LO
HHCTg7 Wiy Oltoh -0 345 40 45 80 N 30 600 2 32
integrated LO ™ ’ 3.3

[/Q Demodulators with Integrated LO

PLL PLL
RE Phase Phase Basebgnd
Part Description | Frequency Noise @ | Noise @ Bandwidth | Vs Iy
Number (GHa) 10 kHz 1MHz @3dB (maA)
Offset Offset (MHz)
(dBc/Hz) | (dBc/Hz)

With frac-N
ADRF6850 PLL and VCO 0.1to1 -98 -136 0.1 0.5 1 12 225 300 3 350

DPD receiver 973
ADRF6821 with frac-N  0.45t0 2.8 -97 -138 0.12 <0.5 17 2 24 500 3.3 303’

PLL/VCO
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ECCN
Code

Package

Ordering Part

(mm) Number

6

B BASb  ADRFGTOCPL-AT
8x8  GAgglh  ADRFG7S0ACPZ-R
LFCSP :

8x8  Gaggih  ADRFE7SHACPZ
LFCSP :

68 Eaoqib  ADRFG702ACPZ-R
LFCSP :

68 Eaogib  ADRFG703ACPZ-RY
LFCSP :

68 Eaogib  ADRFG704ACPZ-RT
LFCSP :

T cragib  HMCTIO7LPTFE
OFN :

ECCN
Code

Package

Ordering Part

(mm) Number

88
<8 s ADRFoES0BCPZ
88  Sagglb  ADRFGBZIACP?
LFCSP :


http://www.analog.com/LT5575
http://www.analog.com/LT5575EUF
http://www.analog.com/LTC5585
http://www.analog.com/LTC5585IUF
http://www.analog.com/ADL5380
http://www.analog.com/ADL5380ACPZ
http://www.analog.com/LTC5586
http://www.analog.com/LTC5586IUH
http://www.analog.com/LTC5594
http://www.analog.com/LTC5594IUH
http://www.analog.com/ADRF6701
http://www.analog.com/ADRF6701ACPZ
http://www.analog.com/ADRF6750
http://www.analog.com/ADRF6750ACPZ
http://www.analog.com/ADRF6755
http://www.analog.com/ADRF6755ACPZ
http://www.analog.com/ADRF6702
http://www.analog.com/ADRF6702ACPZ
http://www.analog.com/ADRF6703
http://www.analog.com/ADRF6703ACPZ
http://www.analog.com/ADRF6704
http://www.analog.com/ADRF6704ACPZ
http://www.analog.com/HMC1197
http://www.analog.com/HMC1197LP7FE
http://www.analog.com/ADRF6850
http://www.analog.com/ADRF6850BCPZ
http://www.analog.com/ADRF6821
http://www.analog.com/ADRF6821ACPZ

Integrated Transceivers, Transmitters, and Receivers

Microwave and Millimeter Wave Integrated Transmitters/Receivers
V-Band Transmitters/Receivers

T L R Image/ | \; Power
Part _— Frequency - .| Control | Control | IP3 | Sideband | .. P1dB L Package | ECCN | Ordering Part
Description Bandwidth | Gain P Dissipation
Number (GHz) Range | Range | (dBm) | Rejection (dBm) (mm) | Code Number
S e W (dBc) i

1 0.88
60 GHz 2 (single end)/  (single end)/
S0 egrated  STos4 18 % 2 W (A 4 - e S BGA  5ASLh HMCG300BGLS
transmitter (balanced)  (balanced)
1 082
60 GHz i
HMCS301  integrated  57t64 18 61 6 (a"?';’q)/ (n_r?s) 35 8 30 (S'"%*’Bs"d)/ BGA  5AS9Lh  HMCS301BG46
receiver (digital) (external LO)

E-Band Transmitters/Receivers

Conversion e/ i LO Drive
Part " RF L0 IF | 2OVErSION ) pz | sigeband | ) Ve v | lawmy | Package | ECCN | Ordering Part
Description Gain Nominal 9 g
Number (GHz) | (GHz) | (GHz) (dB) (dBm) | Rejection (dBm) (v) (mA) (mm) Code Number
(dBc)

HMCT586 Ebandl) 05 MB350 g0 s ey 28 5 2 4153 780 pe o iy HMC7ses
receiver 14.33 50
E-band 1/0 66,175, <13

womao EPW0 o7 ms0n otw2 1 30 5 s a5 BT XN EaRes  AOMV7LIOBCEZ

HMCBTIS Exband V0" {0 8300 g | g1 - » - 9 415 1580  Die  5AGLb  HMCSIS
upconverter 14.33
E-band 1/0 1810 16 % 14

oo e e T T dte2 3 3 2 % 4 - — DL EARSS ADMVTSIOBCEZ
Ebandl)  8lto 132t 66,175, Tx13

sy EDNOU0 Bl B2 pergy 1 30 5 s 4215 BT T earey  womiuooncez
Eband ) Slto T34t 16 % 14

Ly PO A S T 3 - - - - — Bty EARIS ADMVSZ0BCEZ
E-band /) 8lto 783t 75,80,

HMCT587 and I e o 0 200 3 6 2 4183 T Die  5A99Lb  HMCTS87

HMCBTI9 L U e - 2 - 2 415 T580  Die  5A9Lb  HMCBTS
upconverter 86 14.33

mmWave Imaging Chipset

¢ Output Frequency Power Package
Part Number Description Frequency (GH2) (W) ECCN Code | Ordering Part Number
(GHz)

ADAR2001 10 GHz to 40 GHz, 1:4 channel,

Upcoming I frequency muliplier/fiter 25010 10to 40 045  6xBLGA  EAR99 ADAR2001ACCZ

) 10 6Hz o 40 BHz, 4-channel R mixer with 4 LO 10 to 40 0t007 0985  7x7LGA  EARSS ADAR2004ACCE
Ipcoming

AD9083 16-channel, 100 MHz bandwidth,

Upcoming JESD204B analog-to-digital converter 0Cto01 - 1 G| AD9083EBLZ
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http://www.analog.com/HMC6301BG46
http://www.analog.com/HMC7586
http://www.analog.com/HMC7586
http://www.analog.com/ADMV7410
http://www.analog.com/ADMV7410BCEZ
http://www.analog.com/HMC8118
http://www.analog.com/HMC8118
http://www.analog.com/ADMV7310
http://www.analog.com/ADMV7310BCEZ
http://www.analog.com/ADMV7420
http://www.analog.com/ADMV7420BCEZ
http://www.analog.com/ADMV7320
http://www.analog.com/ADMV7320BCEZ
http://www.analog.com/HMC7587
http://www.analog.com/HMC7587
http://www.analog.com/HMC8119
http://www.analog.com/HMC8119
https://www.analog.com/en/products/adar2001.html
https://www.analog.com/en/products/adar2001.html
https://www.analog.com/en/products/adar2004.html
https://www.analog.com/en/products/adar2004.html
https://www.analog.com/en/products/ad9083.html
https://www.analog.com/en/products/ad9083.html

ADAR2004 and ADAR2001: Millimeter Wave Imaging Applications

ADAR2001

+=H

A
I e .

A

i
|

ADAR2004 L

o

ADAR2004

>—1 LNA

>—— LNA

>—— LNA

[N N ]

e o o o o

ADAR2001

S+H

Y

T4
| R N

v

ADAR2004

—1 LNA

>—— LNA

—1 LNA

:

ADS083

ADC

> > > > > > > > > > >
o o o o o o o o o o o
o o o o (3] Q o o o (7] (1]

>
o
o

>
o

e

ADC

on and Digital Di

JESD204B
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ADAR2001: 10 GHz to 40 GHz, 1:4 Channel, 4x Frequency Multiplier/Filter
Upcoming
Key Features

> RF input frequency: 2.5 GHz to 10 GHz > Typical input power: -20 dBm single ended (50 Q)
> RF output frequency: 10 GHz to 40 GHz DC power: 450 mW (2.5 V supply)
» Quad differential output PAs with enable function On-chip temp sensor, power detector, and ADC

v

v

> Integrated harmonic filter (25 dB to 30 dB rejection)

\4

Used with ADAR2004 quad-channel receiver/mixer
» 3-wire and 4-wire SPI control of all functions

v

40-terminal, 6 mm x 6 mm LGA package
Applications
» Millimeter wave imaging equipment

» Military radio, radar, and ECM equipment

ADAR2001

RFOUT1+
RFOUTI-

RFOUT3+

s RFOUT3-
SDIO
SCLK
SDO

RFOUT4+
RFOUT4-

8

\

(ORFOUT2+
RFOUT2-

3

\

Temp.
Multiplier/Filter Transmitter L Sensor
State Machine State Machine
(16 States) (70 States)
MRST MADV TxRST TxADV
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ADAR2004: 10 GHz to 40 GHz, 4-Channel Receiver Mixer with 4x LO Multiplier
Upcoming

Key Features

> (Quad LNA-mixer-IF VGA » Filtered LO harmonics: 20 dB to 30 dB at all frequencies

> L4x L0 multiplier with programmable harmonic filter > 3-wire or 4-wire SPI control

> Input frequency range: 10 GHz to 40 GHz » On-chip programmable state machines for fast multiplier/filter
> IF frequency range: 0 MHz to 700 MHz and receiver switching and control

» L0 frequency range: 2.5 GHz to 10 GHz » On-chip temperature sensorand ADC

> Gain range: 20 dB to 40 dB > DC power: 985 mW

> IP1dB: -175 dBm (at min gain) » Package: 7mm x 7 mm, 48-lead LGA package

> Noise figure: 7.5 dB at max gain
Applications
> Millimeter wave imaging equipment

> Military radio, radar, and ECM equipment

ADAR2004

RFINT+ IFOUTH+
RFINI- IFOUTI-
RFIN2+ IFOUT2+
RFIN2- IFOUT2-
RFIN3+ IFOUT3+
RFIN3- IFOUT3-
RFING+ IFOUT4+
RFIN4- IFOUT4-
LOIN

VAN
cs
SDIo SPI I Jl>

SCLK Control
SDo

Temp.
Multiplier/Filter Receiver Sensor =
State Machine State Machine
(16 States) (16 States)
o b o5
MRST MADV RxRST RxADV
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AD9083: 16-Channel, 125 MHz Bandwidth, JESD204B, Analog-to-Digital Converter
Upcoming

Key Features

>

>

>

>

>

125 MHz usable analog input bandwidth

Sample rate: 2 GSPS

Noise density: -147 dBFS/Hz

SNR: 66 dBFS in 125 MHz BW, 2 GSPS encode

SFDR: 70 dBc in 125 MHz BW, 2 GSPS encode

Power per channel: 90 mW at 2 GSPS

Flexible input range: 0.5 V p-p to 1.5 V p-p differential
Isolation/crosstalk: >80 dB

Supply voltages: 1.0 Vand 1.8 V

Applications

>

>

>

Millimeter wave imaging
Electronic beamforming and phased array

Multichannel wideband communication receivers

» JESD204B subclass 1encoded outputs

> Supports up to 16 Gbps/lane

> Flexible JES204B lane configuration and sample data processing

> Digital processor features

» CIC decimation filter

> Programmable DDCs (three per ADC channel) and FIR filter

» Data gating and FIFQ with 32 sample depth

»> 100-ball, 9 mm x 9 mm BGA package

AVDD AVDDIPS DVDD DVDDIP8
(1.0V) (1.8V) (1.0V) 1.8V)
—O O O O
AD9083
VIN+ /
< ADC
VINI- \

VINiB+ Q)
< ADC

VIN16-

Programmable
DSP:
CIC+DDC+LPF

—
—
JESD204B+

Tx -
Outputs
—

P )

SPland
Control
Registers

Triggert PLL,
JESD204B
Sysreft Subclass1
Control
CLK# Clock
Distribution
)
J J
AGND DGND

SEROUTO%

SEROUT1:

SEROUT2%

SEROUT3+

SYNCINB%

SCLK
CsB
SDIO

VISIT ANALOG.COM &7


http://www.analog.com
http://www.analog.com/AD9083

Intermediate Frequency Subsystems

Part EE g DF;E;I:\?C DlyFnZEfic I | V | Package | ECCN Ordering Part
H H H H SUPPLY SUPPLY
Number VB0 (MHz) (MHz) it Range Range IR (v) | (ma) Code Number

Intermediate

HHCEI0D frequeney St ERR0 85 i 49 18 3 5 33 600 iS mgon  HvcaooLpsse
receiver
Intermediate

HMCB200  frequency %.0000})0 2330“’ 3 35 - 3 B 6 33 540 LF’FES!;P 5A99Lh  HMCB200LPSME

transmitter

24 GHz ADAS Radar Solutions

Part Frequency | Figure of Merit PFDyux s Package Ordering Part
(6H2) (Bo/iz) | (Ma) W (mA) (mm) | ECENCO® | ymber
6 GHz, frac-N FMCW Ramp

ramping PLL generator

13 GHz, frac-N Ramp
FMCW ramping PLL  generator

Phase
Signal Noise @ .
_ Description | Function Bandwidth 10 MHz ADC. Viuge | Power Package Ordering Part
Number Resolution | (V) (w) (mm) Number
(MHz) Offset
(dBc/Hz)

ADF4158 0.5t0 6.1 -216 4 x4 LFCSP 5A991.h ADF4158CCPZ

ADF4169* 05t013 -224 10 3 33 4 x4 LFCSP 5A991.h ADF4158CCPZ

ISM band,

ADF5901 2-ch FMCW TxMMIC 24 to 24.25 250 -128 21010 E:ﬂs 8-bit 1t028 0002 5x5LFCSP  EARY9 ADF5901WCCPZ
transmitter
ISM band,
2-ch FMCW .
ADF5902  transmitter  TxMMIC 24t02425 250 128 2t012 E:]’L‘gs 8-bit  Tto28 0002 5x5LFCSP EARSY  ADF5I02WCCPZ
with integrated
FMCW PLL
NE] Rx Channel RF/IF
Part Number | Description | Function (GRHFz) Bandwidth Gain (Z]Bdn?) Isolation Fi T}?'esde) P?ﬁ]k;?e ECCN Code | Ordering Part Number
(MHz) ) (dB) 9
ISM band,
ADF5904 . Rx MMIC 24 to 24.25 250 22 -10 30 5 x5 LFCSP EAR99 ADF5904ACPZ

4-ch receiver

Sample Low-Pass . . .
Part Description FUTETT Rate Filter BW aliasing | Power | Pac ECCN Ordering Part
Number (MH2) Filter (W) | (mm) | Code Number

6-ch, LNA/PGA/ 16 to 34 1to 12 10x10

LR AAF with ADC (programmable) ~ (programmable) i & = BENBEd O e = QU B
6-ch, LNA/PGA/ 17 to 35 9to 15 10x10
ADB284 AAF with ADC AFE 60 (programmable) (programmable) 67 68 3.5 Included  0.345 TOFP - AD8284WCSVZ
4-ch, 16-bit,
continuous time 0to 45 Not Tx17
A acquisition CE R (programmable) B B B 2y required B g | T [ AR
ADC
Operating On-Chip | On-Chip | On-Chip | On-Chip | On-Chip .
Part Number Description Function | Frequency | Core | L1SRAM | L2SRAM| L2ROM RAM ROM P?\)Av’;lr P?rcnkn??e EEEJS Urd'\?urmePrart
(MHz) (kB) (MB) (kB) (MB) (MB)
Low power ADSP-BF70x ADSP-BF702/
series of Blackfin+® 12x12 ADSP-BF703/
embedded DSP 16-bit, LFCSP, ADSP-BF704/
ADSP-BF70x processors with 512 kB DSP 200 to 400 39-bit 136 256 512 - - <1 Ve 5A992.c ADSP-BFT05/
L2 SRAM and DDR2/ BGA ADSP-BF706/
LPDDR interface ADSP-BF707
32-bit LFCSP
L L ® U — — — — — —
ADSP-Z147x ADSP-2147x SHARC® DSP~ DSP 200 to 300 40-bit 2t05 4 BOA

* = X-Microwave

48 RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS SELECTION GUIDE 2020


http://www.analog.com/HMC8100
http://www.analog.com/HMC8100LP6JE
http://www.analog.com/HMC8200
http://www.analog.com/HMC8200LP5ME
http://www.analog.com/ADF4158
http://www.analog.com/ADF4158CCPZ
http://www.analog.com/ADF4159
http://www.analog.com/ADF4159CCPZ
http://www.analog.com/ADF5901
http://www.analog.com/ADF5901WCCPZ
http://www.analog.com/ADF5902
http://www.analog.com/ADF5902WCCPZ
http://www.analog.com/ADF5904
http://www.analog.com/ADF5904ACPZ
http://www.analog.com/AD8283
http://www.analog.com/AD8283WBCPZ
http://www.analog.com/AD8284
http://www.analog.com/AD8284WCSVZ
http://www.analog.com/ADAR7251
http://www.analog.com/ADAR7251WBCSZ
https://www.analog.com/en/search.html?q=adsp-bf70
https://www.analog.com/en/products/adsp-bf702.html
https://www.analog.com/en/products/adsp-bf703.html
https://www.analog.com/en/products/adsp-bf704.html
https://www.analog.com/en/products/adsp-bf705.html
https://www.analog.com/en/products/adsp-bf706.html
https://www.analog.com/en/products/adsp-bf707.html
https://www.analog.com/en/search.html?q=adsp-2147

ADI RadioVerse Integrated Transceivers

General-purpose SDR; low

A power; JESD207 CMOS/LVDS
General-purpose SDR; low
HIEEES power; JESD207 CMOS/LVDS
General-purpose SDR; low
L power; CMOS/LVDS digital
Improved dynamic range;
AD9371 scalable MIMO; 6 Gbps
JESD204B
Improved dynamic range; low
AD9375 power DPD; scalable MIMO;
6 Gbps JESD204B
Narrow-/wideband SDR, high
o dynamic range, CHOS/LVDS
pcoming interface
Multichip sync for massive
ADRV9009 MIMO; integrated AGC; dc

ADRV9008-1/
ADRV9008-2

ADRVS026 New

offset; QEC correction; digital

filters; 12 Gbps JESD204B

Multichip sync for massive

MIMO; integrated AGC; dc

filters; 12 Gbps JESD204B
36/46/56 quad-channel,

transceiver

offset; QEC correction; digital

massive MIMO TDD/FDD RF

70 MHz to
2Rx, 2 Tx 6 GHz
70 MHz to
1R 1Tx N
325 MHz to
2R2Te N 20 MHz
27x, 2R, ORx, 300 MHzto 100 MHzRx,
250 MHz Tx,
and SnRx 6 GHz
ORx
2Tx, 2R, ORx, 300 MHzto 100 MHzRx,
250 MHz T,
and SnRx 6 GHz
ORx
2Rx, 2 Tx 30 MHz to 12 kHz to
(TDD/FDD) 6 Ghz S40 MHz
200 MHz Rx,
27w 2Rx(Top) OO MHZI0 ot M T,
6 GHz
ORx
2R 2T 100 MHzto igg m; ?:
10Rx(FOD)  6GHz '
ORx
200 MHz Rx,
4T 4Rx20Rx  PIMZI0 ot M Tx,
6 GHz oo

Rx Image
Rejection
(dBc)

50

50

75

75

80 to 90

75

75

76

Rx NF/1IP3

3 dB/-14 dBm
3 dB/-14 dBm
3 dB/-14 dBm

13.5 dB/
+22 dBm

13.5 dB/
+22 dBm

12 dB/
+26 dBm

12 dB/
+15 dBm

12 dB/
+15 dBm

11 dB/+23 dBm

Tx 0IP3
(dBm)

21

27

>30

21

27

29

Package Size DPD Engine
(mm)

10=10
10=10 -
10=10 -
12x12 -
Linearization
12x12 bandwidth up to
40 MHz
Linearization
B Ry BW 40 MHz
12x12 -
12x12 -

14 = 14 CSP_BGA =

ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

Key Features

|

Center frequency: 75 MHz

to 6 GHz

Four differential transmitters
and receivers

Two observation receivers with
two inputs each

Fully integrated frac-N synthesizer
and supports multichip LO phase
synchronization

Support for TDD and FDD
applications

Applications

| 2

>

>

Macro base stations
56 massive MIMO

Small cell designs

*Upgrade to 25 Gbps in September 2020

Bandwidth: 200 MHz receiver,

450 MHz transmitter synthesis,

and 450 MHz observation
receiver

Integrated AGC, dc offset, and
quadrature error correction

Interface: 12.288 Gbps™
JESD204B/JESD204C

Package: 14 mm x 14 mm chip
scale BGA

Software-defined radios

Military EW and ECM equipment
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

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

TX3+
TX3-
TXb4+
TX4-
X1+
TX1-
TX2+
TX2-

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

VDDA_1P8'
VDDA_1P3?
VDDA_1PO?
VIF
VDIG-1PO

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/ORX2
T 7{ ADC »| Decimation,
> Programmable
> FIR,
x [0 AGC, L
£ Lo, | DC 3;::set. -
Tuning, RSSI,
/ : Bl — Overload
- Tx1 |
: Tx2
- DAC JESD204B/
FIR JESD204C
- I L % LO1q LO I?eak’age, I tSerfiaI
= z o ~ E QEC, Tuning, [CTIAce
1 90° LO2 | Interpolation |=*
™ [ orxiorx2 <
= _ N N "‘ / : ADC o Decimation, | o
= PFIR, o
> ’?4 % DC Offset, o ::8
> _ = Lo3 QEC, Tuning,
> > o Overload
"%{’ :7*< ADc >
- GPIO < Z’ >
] Power Auxiliary ADC
— Auxiliary DAC 19
Management pXary [
— .
Microprocessor

RF Synth
RF Synth

®

Clock Generation
and
Synchronization

SPI Port
|—
4
Control 4
Interface A

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

2VDDA_1P3 represents VANA1_1P3, VANA2_1P3, VCONV1_1P3, VCONV2_1P3, VRFVCO1_1P3, VRFVC02_1P3, VAUXVCO_1P3, VCLKVCO_1P3,
RFSYNI_1P3, VRFSYN2_1P3, VCLKSYN_1P3,VAUXSYN_1P3, VRXLO_1P3, and VTXLO_1P3.

SVDDA_1PO represents VJSYN_1PO, VDES_1PO, VTT_DES, and VSER_1PO.
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SERDOUTA%
SERDOUTB:
SERDOUTC%:
SERDOUTD:

SYNCIN1:
SYNCIN2#
SYNCIN3%

SERDINA:
SERDINBx
SERDINCt
SERDINDz

SYNCOUT1:
SYNCOUT2+

GPIO_ANA_x
AUXADC_x
GPIO_x

DEVCLK%
SYSREF:

SPI_CLK
SPI_EN
SPI_DO
SPI_DIO
GPINT1
GPINT2
RXx_EN
TXx_EN
ORX_CTRL_x
RESET
TEST_EN
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PLL/Synthesizers

Integer-N PLLs

Frequency Figure of Merit PFDyux Vs Package
(GHz) (dBc/Hz) (MHz) ) (mA) (mm) ARG NELTE UG, Sl

ADF4001
ADF4002
HMC1031
ADF41I0
ADF4116
ADF4M
ADF4TT7
ADF&212L
HMC440
HMC4069
ADF4N8
ADF4TI3
ADFA4TIZHV
LTC6945
ADF4106
HMC698
HMC699
ADF4107
ADF4007
ADFA4108
ADF£1020

Integer-N 001t0 0.2
Integer-N 0.005 to 0.4
Integer-N 0to 0.5
Integer-N 0.05 to 0.55
Integer-N 0.08 to 0.55
Integer-N 0.08t01.2
Integer-N 0.1t012
Integer-N 0.2t0 2.4
Integer-N 0.01t0 2.8
Integer-N 0.01t029
Integer-N 0.1t03
Integer-N 0.2t0 3.7
Integer-N 0.2t03.7
Integer-N 0.35t0 6
Integer-N 05t06
Integer-N 0.08t0 7
Integer-N 0.16to7
Integer-N 1to7
Integer-N 1to 75
Integer-N 1to 8
Integer-N 41018

Fractional-N/Integer-N PLLs

ADF4150HV

ADF4252

ADF4193
ADF4151
ADF4153A
ADF4153A
ADF4153
ADF4153
ADFA4154
ADFA4154
ADF4150

ADF4152HV

LTC6947
ADF4196
ADF4157
ADF4157
ADF4158
ADF4156
ADF4156

Frac-N/int-N PLL,
30V charge pump

Frac-N/int-N PLLs

Frac-N/int-N PLLs
Int-N and frac-N
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Frac-N/int-N PLLs

Frac-N/int-N PLL,
30V charge pump

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

4 x4 LFCSP
4 x4 LFCSP
MSOP
4 x 4 LFCSP
TSSOP
TSSOP
TSSOP
TSSOP
0sop
4 x 4 LFCSP
TSSOP
4 x4 LFCSP
4 x4 LFCSP
4 x5 LFCSP
4 x4 LFCSP
5x5 LFCSP
5 x5 LFCSP
4 x4 LFCSP
4 x 4 LFCSP
4 x4 LFCSP
4 x 4 LFCSP

5 x5 LFCSP

4 x4 LFCSP

5 x5 LFCSP
5x5LFCSP
TSSOP
4 x4 LFCSP
TSSOP
4 x4 LFCSP
TSSOP
4 x4 LFCSP
4 x4 LFCSP

5x 5 LFCSP

4 x5 LFCSP
5x b LFCSP
TSSOP
4 x4 LFCSP
4 x4 LFCSP
TSSOP
4 x4 LFCSP

5A991.b
5A991.b
EAR99
5A991.b
5A991.b
5A991.b
5A991.b
5A991.b
3A001.a.1.b
3A001.a.1.b
5A991.b
5A991.b
5A991.b
EAR99
5A991.b
3A001.a.11.b
3A001.a.1.b
5A991.b
5A991.b
5A991.b
5A991.b

5A991.b

5A991.b

5A991.h
5A991.b
5A991.b
5A991.b
5A991.b
5A991.b
5A991.b
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5A991.b

5A991.b

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

ADF4001BCPZ-RL7
ADF4002BCPZ-RL7

HMC1031MSBE
ADF41I0BCPZ-RLT7

ADFA4TIBBRUZ-REEL7

ADFA4TMBRUZ-RL7
ADF4117BRUZ
ADF4212LBRUZ
HMC4400S16GE
HMC4069LP4E
ADF418YRUZ-RL7
ADF4113BCPZ-RL7

ADF4113HVBCPZ-RL7
LTC6945IUFD#TRPBF

ADF4106BCPZ-R7
HMCB9I8LP5E
HMCBIILPSE
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ADF4007BCPZ-RL7
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ADF4154BCPZ-RL7
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ADF4152HVBCPZ-RL7

LTC6947IUFD#TRPBF
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Fractional-N/Integer-N PLLs (Continued)

Frequency Figure of Merit PFD ls Package
(GH2) (dBc/Hz) (MHz) (v) (mA) (mm) A MU el

HMCT04 Frac-N ~0to8 -230 335 526  hLx4LLFCSP EAR99 HMCT0LLP4E
HMC703 Frac-N with sweeper ~0to8 -230 100 33,5 54,7 L x 4 L FCSP EAR99 HMC703LP4E
HMCTOT Frac-N with sweeper ~0to8 -0 70 335 90,37  6xBLFCSP EAR9S HMCT0TLPGCE
HMCT00 Frac-N with sweeper ~0to8 -0 70 33,5 90,55  hx4LFCSP EAR99 HMC700LP4E
ADFA4155 Int-N and frac-N 05t08 923 125 33 38 4x4LFCSP 5A99Lb ADF4155BCPZ-RLT
ADFA159* SO BB 051013 -224 10 3 33 4x4LFCSP  5A99Lb ADF4159CCPZ-RLT
int-N and frac-N
ADFL169* Frac-N/int-N PLLs 05t0135 224 130 33 85 Lx4LFCSP  5A99Lb ADFL169CCPZ-RLT
HMCT02 Frac-N with sweeper ~0tol4 -0 70 33,5 13526  6xBLFCSP EAR99 HMC702LP6CE
ADFLI513 Frac-N/int-N 1t0 265 935 250 33 951  L4x4LFCSP  5A99Lb ADFLI513BCPZ

Integer-N PLLs with Integrated VCOs

Open-Loop . Figure of
umber | Desroton | TN | veophaseoise @ | Gy | owier | S | et T | G|y | T | code | Namper
100 kHz (dBc/Hz) (dBc/Hz)

Int-N PLLs g | RULsES
wrsn-gr A ~0t002 120 o6 2 frergtrjlgl;cy 8 8 33 20t040 LFCSP 5AQYTb  ADFA360-9BCPZRLY
Int-N PLLs Ll gsi sl
* - - -
anpge0-ge NN IS 0065 to 04 120 016 No frerglrjleg:cy 216 8 33 w4 i 5L ADFAI0-BBCPZRLY
o INt=NPLLs B . A )
wrsn-sr NS 10510125 0 W A2 Internal 216 8 33 Zto4 | iid  5A9lb (ADFS60-GBCPZRLT
o« Int=NPLLs ~ . A )
wrgnst M 121014 10 3 N2 Interal 216 8 33 2to4 | ind  5A9b (ADF360-SBCPZRLT
. ENPLLs ] ) - _
wors- IS 1410175 0 6 N2 Internal 216 8 33 Btos0 | ino  5A9lb (ADFAS6O-4BCPZRLT
Int-N PLLs B L sty
£
worgeo- MRS 0351018 16 05 N1 frr-:‘rglrJ]:r;cy 8 8 33 ZBtods it GA9Sb ADFASGO-TRCRZAL]
. eNPLLs ] ] hxh _
worggn-3r MNP 1610195 10 18 M2 Internal 216 8 33 2tos0 | ind  5A9lb (ADFAS60-SBCPZRLT
. eNPLLs ) ) Reats _
wrggn-2 MM 1851021 0 2 M2 Internal 216 8 33 2Btos0 | ind  5A9lb (ADFA360-2BCPZRLT
. eNPLLs ] ) Bt _
worg-r MNP 20510245 0 25 N2 Internal 216 8 33 Btos0 | ind GASlb | ADFASO-IBCPZRLY
g+ Int=-NPLLs ~ ~ Lix b )
woren-0r NS 2410275 0 26 /1,72 Internal 216 8 33 2toS0 ii  5A9Lb ADFA360-OBCPZRLY
Int-N PLLs P LTCB946IUFD-
tosse1 NP 0373037 o 3 Mtofs emal 2% 00 335 8040 o EARSN ot
Int-N PLLs n LTCBO46IUFD-
Uosse2  MNVES 08 to4g) 106 G Mtof6 ntemal 226 W0 335 BUAD jio  EARYS s
Int-N PLLs s LTCRQ46IUFD-
csess N EeS 0B40t0579 103 5 /o6 Inemal 26 100 335 8040 15> EARS el
Int-N PLLs nl LTCB946IUFD-
csess NS 070010639 01 6 /tof6 Intemal 26 100 335 8040 15> EARS il

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/HMC700
http://www.analog.com/HMC700LP4E
http://www.analog.com/ADF4155
http://www.analog.com/ADF4155BCPZ
http://www.analog.com/ADF4159
http://www.analog.com/ADF4159CCPZ
http://www.analog.com/ADF4169
http://www.analog.com/ADF4169CCPZ
http://www.analog.com/HMC702
http://www.analog.com/HMC702LP6CE
http://www.analog.com/ADF41513
http://www.analog.com/ADF41513BCPZ
http://www.analog.com/ADF4360
http://www.analog.com/ADF4360
http://www.analog.com/ADF4360
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http://www.analog.com/ADF4360
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http://www.analog.com/LTC6946IUFD
http://www.analog.com/LTC6946
http://www.analog.com/LTC6946IUFD
http://www.analog.com/LTC6946
http://www.analog.com/LTC6946IUFD

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

Open-Loop | Open-Loop

VCO Phase | VCO Phase Figure of PFDyuy .
zirr;ber Description Fre(gt:lir)lcy Noise @ Noise @ Merit Frac-N (\\If) (HI]SA) P?ﬁ]k;;]e Urd’\;aurﬁgef;art
100 kHz 1MHz (dBc/Hz) Mode (MHz)
(dBc/Hz) (dBc/Hz)
HMC824  Frac-N PLL 0.78 to 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, +,
HMC822 triband VCOI 1.33 t0 1.65, -T18, 142, +6.5, -229 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC822LP6CE
2.66t0 3.3 -2 -136 +h4
Frac-N PLL 0.795 to 0.945, -123, -148, +10,
HMC838 triband VEOI 1.59 to 1.89, -118, -118, +1.5, -229 FVC0/20 3.3/5 51/77 6 x6 LFCSP EAR99 HMC838LP6CE
318 t0 3.78 -2 -2 -4
Frac-N PLL 0.86 to 1.04, -122, 147, +10,
HMC821 triband VCd 1.72 to 2.08, 116, -14, +6.5, -227 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMCB82ILP6CE
3.44 to 4.16 -10 -135 -4
Frac-N PLL 1.025 to 115, -120, 147, +12,
HMC837 triband V[Id 2.05t0 2.3, T4, 141, +10.5, -230 FVC0/20 3.3/5 47/94  B6xBLFCSP  EAR99 HMC837LP6CE
4110 4.6 -108 -135 -05
Frac-N PLL 1.05 to 1.205, 121, -146, +10,
HMC839 triband VCd 2110 2.4, -T16, -140, +1.5, -229 FVC0/20 3.3/5 51/78  6x6LFCSP  EAR99 HMC839LP6CE
4.2 t0 4.82 -109 -135 -4
Frac-N PLL 1.095 to 1.275, -122, -147, +10,
HMC820 triband VCU' 219 to 2.55, -T16, -14, +6.5, -227 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC820LP6CE
438t05.1 -110 -135 -4
Frac-N PLL, 1.31to 1.415, -7, -145, +10,
HMC840 triband VCO 962 t0 2.83 m 139 +9 -230 FVC0/20 3.3/5 47/97  6x6LFCSP  EAR99 HMCB4OLP6CE
HMC826  Frac-N PLL 0.9 to 1105 -1 -146 1 -229 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC826LP6CE
HMC828  Frac-NPLL  1.285to 1415 -118 -143 10 -229 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC828LP6CE
HMC831 Frac-N PLL 1.815 to 2.01 -118 -143 15 -229 FVC0/20 3.3/5 51/97 6= 6 LFCSP EAR99 HMC83ILP6CE
HMC836 ~ Frac-NPLL  3.365 to 3.705 - -136 0 =227 FVC0/20 3.3/5 51/97 6x6LFCSP  EAR99 HMC836LP6CE

Additional PLLs can be found in the Clock Generation and Distribution section on page 79.

Narrow-Band Microwave Fractional-N/Integer-N PLLs with Integrated VCOs

Open-Loop VCO Figure of PFD .
e | et | TS| Phweboioo | B | et | e | |y | T | | e
1 MHz (dBc/Hz) (dBc/Hz) (MHz)
15

Frac-N/int-N PLL

HMCT84 i 731082 40 22 70 33/5 90/245 6xGLFCSP EARIS | HMCTGALPBCE
aeres ORI 781088 140 B 226 70 33/5 90/245 6xGLFCSP  EARSS | HMC7B5LPGCE
HMCT67 Fr“ﬁt’r:"\}ég L gust095s 138 1 230 00 33/5 54257 6<GLFCSP  EARSY | HMC7BLPGCE
HMCT69 Frac;fi‘t’r:”\;ég Pl 905101005 40 1 230 00 335 54272 6xG6LFCSP  EARSS | HHC78OLPBCE
ez MNP 96010 40 9 230 00 335 54272 G<GLFCSP  EARSS | HMCT/BLPBCE
rezgs MM PLL st s 34 10 226 70 33/5 Q0/45 6xGLFCSP EARIS  HMC7B3LPBCE
gy MNP 40134 13 8 226 70 33/5 90/205 6xGLFCSP EARSY | HMCBO7LPGCE

= 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

Open-Loop VCO Open-Loop VCO Figure
Part . Frequency : Phase Noise @ | @ Fy; | of Merit Vg ls Package | ECCN .
Number | Description (GHp) | haseMoise @ | (oha) | (dBer W) | (mA) | (mm) | code | Ordering PartNumber
100 kHz (dBc/Hz)
(dBc/Hz) Hz)
6x6

. 0,045 to 1.05,
Wcgyy ~ Wideband frac-N/- 5 o 108 134 4 21 100 335 52186

EAR99 HMCB28LP6GE

nt-NPLLandVeO o3 0% LFCSP
0.045 t0 105,
e TN 108 134 s om w0 3ys suws o8 ERey  HMCELPGGE
561084

gy Jhdenand frE W g5t 3 6 139 2 6 w0 33w S8 mgen | cssLpesE

pcgzp  Jhdeeand e g5t 3 6 W 2 ;w0 35 s Co8 sagh  HMCBIOLPGGE

roegug1 e BN o 57540 374 110 30 35 T 335 S0 hnd EARSY | LICAOABIUFD-TATRPEF
pcgzss e BN 00551041 108 134 s am w0 ays a0 S8 s cassLeeeE

s e OO 112G W0 065 10 4 10 "2 20 25 W5 335 B0 o SA9lg | ADFASES-280P7

wopigs) - Oeband r2C W 035 10 44 4 134 20 am @ 33 2P D5 semb | ADFAGSIRCRZ

aorigs MOS0 G W 0157610 44 T4 134 20 - @ 33 Z® 5O semb | ADFASSOBCPE

LTC6948-2 IV: ;dﬁb:[‘f;fv% 0513 to 4.91 105 128 4 25 76 335 90/40 LI'FESSP EARSY  LTC6Q48IUFD-2#TRPBF
LTC6948-3 I"r‘]’;d;b;[‘f;ffv% 0640 to 6.79 103 125 5 225 76 335 90/40 LZ'FESSP EARS9  LTC6QLBIUFD-3H#TRPBF
pcgss  Jhdenand e ggggtg 16 W 2 9z W0 35 5uWS  On0 AR WHCHIILPGGE

Licegugs Jhaeeand frECW g 0019 639 100 ) 6 25 6 335 900 |fno EARSS  LICGRABIUFD-4HTRPEF
oruss e Moebond rac W g 15610 6.5 18 40 20 25 W 33 W6 oo, SAIb | ADFASSS-6CPZ

opugsge 0eband rac W g gs 1o 68 6 138 20 25 W5 335 TR0 g SAb | ADFAGGSACEZ

opusge - oeeand rac W g3 1068 5 37 34 W5 35 MO0 SAgh  ADFATSERCP

orsgsge 000 26 W 008310 136 07 19 0 o7 W5 A5 00 o SAgh | ADFASERC

orsgsge Ot 26 W 0063 t0 136 07 19 0 21 W5 35 0B e EARS  ADFGISGRCPY

worsg OO TG N 006710145 4 135 0 29 W0 35 o T<7L6A EARSS | ADFBEIOBCEZ

ADFL372 md;b:[‘f;:jcvgé 0062 to 16.0 16 137 8§ 234 10 335 1193%/ T<7L6A EARSS ~ ADF4372BCCZ

sorgn WO TTECH 006 10 320 100 13 2 g% W0 E¥5 SV 7«7i6A EARS | ADPASTIBCEZ

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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ADF4372: 62.5 MHz to 16.0 GHz PLL and Ultralow Phase Noise VCO
ADF4371: 62.5 MHz to 32.0 GHz PLL and Ultralow Phase Noise VCO

Best Harmonics, Excellent Phase Noise, Lowest Spurs, Widest Frequency Ranges, Integrated LO
Supply Regulators

Key Features

> RF bandwidth: > Integrated jitter: 38 fs > Low spurs: -100 dBc PFD spurs, -60 dBc IBS
= 62.5MHz to 16 GHz (ADF4372) (TkHz to 100 MHz integration bandwidth) > High max PFD frequency: 155 MHz
= 62.5 MHz to 32 GHz (ADF4371) » FOM: -234 dBc/Hz (integer-N), (fractional-N), 250 MHz (integer-N)
> Low phase noise VCO -232 dBc/Hz (fractional-N) > Phase adjust and resync
» 1/f FOM: -127.4 dBc/H I . -
= -T11 dBc/Hz at 100 kHz offset at 8 GHz 0 d. ¢ Z > Lock time: <30 ps with autocalibration
= T34 dBc/Hz at 1 MHz offset at 8 GHz g 'S’Lt;?::;?:nti:’s"k'”g flters to reduce bypassed
= 105 dBc/Hz at 100 KHz offset at 16 GHz . . > Power supply: 3.3 Vand 5V
= -55 dBc nominal 0.5 harmonic at 16 GHz > 48-terminal, 7 mm x 7 mm LGA package

= 128 dBe/Hz at 1Mz offset at 16 GHz = -30 dBc nominal 0.5 harmonic at 32 GHz
= -98 dBc/Hz at 100 kHz offset at 32 GHz (ADF4371 only)
(ADF4371 only)

® -122 dBc/Hz at 1 MHz offset at 32 GHz
(ADF4371 anly)
Applications

> Microwave point-to-pointand millimeter wave
5G radios

» Electronic test and measurement

» Wideband military radio, radar, ECM, Vg,

and EW
VCC_CAL VCCVCU VCC-LDD VCCX'I VCCXZ VCCMUX VCC3V vDDNDlV VDD_LS VCCLDDSV VCCREF VDD_PFD VDD_VF
O O O—O —O0—O O
ADF4372
5.BitR 2 Multiplexer ,|> MUXouT
REFP 2 | Counter Doubler R2_SW
REFN Doubler 7y 'y -
' i Detect VCCoe,0UT
SCLK
q Charge
sbIo Data Register | Function Pumgp CPyyr
cs | Latch 4
Phase
Comparator O Viyye
Tracking
Low = -
b Integer | | Fraction | | Modulus Filter
LDO Reg Reg Reg 5’\!‘(‘(\_
y AN Output RF16P
1] 1] [] *2 AN
- = ~ Stage RFIBN
Third-Order A IO
Fractional Interpolator ng" zto z
62.5 MHz to 8000 MHz

i 1/2/4/8/ Output RF8P
-|NC°unter {>— * ' > 16/32/64 Stage RF8N

Y

Mux
]
‘—I Yy 62.5 MHz to 8000 MHz
" Output RF AUX8P
ux Stage RF AUX8N
A
J
GND
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ADF4372: 62.5 MHz to 16.0 GHz PLL and Ultralow Phase Noise VCO
ADF4371: 62.5 MHz to 32.0 GHz PLL and Ultralow Phase Noise VCO

VCC_CAL VCCVCO VCC_LDO VCCX1 VCCXZ VCCXA VCCHUX VCC3V VDDNDIV VDD_LS

VCCLDDSV VCCREF VDD_PFD VDD_VP

oY oY

Multiplexer

10-BitR
Counter

A

+2
Doubler

A

REFP
REFN

vV J
ADF4371
N
l/

SCLK Charge
SDIO Data Regi _| Function ) Pump
csB Latch Phase
Comparator
Tracking
Low = —= 1 Filter
Noise | nteger raction odulus A
put
LDO Reg Reg Reg Stage
ey Tracking 18 GHz to 32 GHz
- Fillt
| Fractional Interpolator ‘9IYYY\_ fer
A
E A Output
i‘ & % Stage
N Counter D— ‘;fYYYL 8 GHz to 16 GHz
=i 1/2/4/8/ Output
> 16/32/64 Stage
T v\ 1 0.06 GHz to 8 GHz
] Mux |
— vy
Output
I e
0.08 GHz to 8 GHz
0
GND
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MUXOUT
R2_SW
VCCpe OUT

CPUUT

RF32P
RF32N

RF16P
RF16N

RF4_16P
RF4_16N

RF8P
RF8N
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ADF5610: 55 MHz to 14.6 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 14.6 GHz
Industry-leading voltage-controlled oscillator performance
Phase noise: -116 dBc/Hz typical at 100 kHz (7 GHz)

Phase noise: -T14 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 sigma-delta modulator

XREFP
GND
DVDD

GND

CEN

SEN

v

> Reference frequency operation to 350 MHz

» Maintains frequency lock over —40°C to +85°C

Phase frequency detector (PFD) operation to 100 MHz

> Programmable + by 1, 2, 4, 8,16, 32, 64, or 128 output
> Analog and digital power supplies: 3.3V, 3.8 V typical

> VCO power supplies: 5V, typical

> Programmable output power level: up to 5 dBm

> Analog and digital lock detect

SDI
SCK
GND
VG
GND
VT

GND GND
RVDD il VPRST
GND VvDD2
VDDLS vcovce
R Doubled
GND ™1 Divider Output GND
Fundamental
cP Output RFOUT
GND \ GND
VPPCP WIeet D vDD3
GND PDIV_OUT
/1/2/4/8 /16
AVDD L3264 128 NDIV_OUT
N
GND Detector Divider, GND
GND GND

BIAS
GND
VDDPD

GND

VCCPS

GND

SDO
GND
VCCHF
GND
VDD1
GND
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Voltage Controlled Oscillators

Low Current VCOs
(dBc/Hz) (dBc/Hz)
HMC384  With buffer 2,05t 2.25 -89 -2 Otol0 3 4 x 4 L FCSP EAR99 HMC384LPAE
HMC385  Withbuffer  2.25t0 2.5 -89 -1 45 0tol0 3 35  LxALLFCSP EAR99 HMC385LP4E
HMC386 With buffer 261028 -88 -115 5 0tol0 3 35 L4x4LFCSP EAR99 HMC386LP4E
HMC416 With buffer 275103 -89 -4 45 0tol0 3 37 4x4LFCSP EAR99 HMC416LP4E
HMC388 With buffer ~ 315t0 3.4 -88 113 49  0tol0 3 39 Lxh4LFCSP EAR99 HMC388LP4E
HMC389 With buffer ~ 3.35 to 3.55 -89 -112 47  0tol0 3 4 hx4LFCSP EAR99 HMC389LP4E
HMC390 With buffer ~ 3.55t0 3.9 -87 -2 47  0tol0 3 4 4x4LFCSP EAR99 HMC390LP4E
HMC391 With buffer 3.9 to 4.45 -81 -106 5 0tol0 3 30  4x4LFCSP EAR99 HMC391LP4E
HMC429 With buffer 445t0 5 -9 -105 4 0tol0 3 30 hLx4LFCSP EAR99 HMC429LP4E
HMCA30  With buffer 5055 -80 -103 2 0tol0 3 27  LxhLLFCSP EAR99 HMC430LP4E
HMCA43] With buffer 5.51t06.1 -80 -102 2 0tol0 3 27 Lx4LFCSP EAR99 HMC43ILPAE
HMC358 With buffer 5.81t06.8 -82 -110 7  0Otl0 3 100 MSQP EAR99 HMC358MS8GE
HMCL466 With buffer 6.1t 6.72 -73 -100 45  0tol0 3 13 4xhLFCSP EAR99 HMC4BBLPAE
HMCS05  With buffer 6.8t0 7.4 -80 -106 n  1toN 3 80  4x4LFCSP EAR99 HMC505LP4E
HMC532 With buffer 71to 79 -80 -100 W Ttol3 3 85 Lx4LFCSP EAR99 HMC532LP4E
HMC506  With buffer 78t0 87 -80 -103 W 1ol 3 71 hx4LFCSP EAR99 HMC506LP4E

High Performance VCOs

VCO Phase VCO Phase
Noise @ Noise @ Pour Voo Ve leg Package ECCN Code Ordering Part
10 kHz 100 kHz | (dBm) | (V) (v) [ (mA) (mm) Number
(dBc/Hz) (dBc/Hz)

Primary Divide
Output
(GHz)

Frequency

Part Number |  Description (GH2)

HHCS07* Withf/2 66510785 3325103825 90 5 B  2t003 5 230 5x5LFCSP  EARSS | HMCSOTLPSE
HMC508* With /2 731082 365t04] 90 6 7 2113 5 240 5x5LFCSP  EARSS | HMCSOBLPSE
HMC509* With /2 781088  39tokk 90 5 B 2t1 5 250 5«5LFCSP  EARYS | HMCS00LPSE
HMCTIB0* Withf/2 8451093 4225t 486 90 6 T 2118 5 260 5x5LFCSP  EARSY | HMCHGOLPSE
sigr Mt 2 ;2" 84510955 4225 to 4775 ¥ 6 5 211 5 35 G5x5LFCSP  3A00Tallb | HMCSIOLPSE
HHCTIGT Withfj2 87110955 4355104775 90 6 T 211 5 250 G5x5LFCSP  EARYY | HMCTIGILPSE
HMCST* Withf,/2  905t0105 4525 to5.075 -88 5 B 211 5 265 G5x5LFCSP  EARY HMCSTILPSE
HMCTIBZ* Withf/2 92510101 4625 t05.05 86 5 T 2t03 5 230 5x5LFCSP  EAR9D | HMCII2LPSE
HHCTIG* Withfy2  965t01041 4825105205 87 N T 211 5 205 G5x5LFCSP  EARS  HMCIIG3LPSE
HMC530* V‘gfa;‘;’ i ;2“ 9510108  475t054 85 0 %  2t73 5 350 5x5LFCSP  3A00laMb | HMCS30LPSE
sps Wi 2 ;2" 9610108  48to5k 85 m 5 211 5 330 5x5LFCSP  3A00Tallb | HMCSIZLPSE
HMHCTIG* Withfy2  1038to03 51910565 86 b 8§  2tol3 5 200 5x5LFCSP  EARSD | HMCHBALPSE
HMCST3* vﬁf?.éi’ f] ;2” 1043t0T46 52165 to 573 85 0 0  2t013 5 275 5x5LFCSP  3A001allb | HMCSISLPSE
HHCTIGS* Withfy2  T07toT62 5535 to 551 88 3 8 211 5 20 G5x5LFCSP  EARSY | HMCHEBLPSE
HMHCE34* “glta;;’ f] ;‘2“ 06178  53t059 82 -0 % 211 5 350 5x5LFCSP  3A00Tallb | HMCS34LPSE
HMCSIL* “glta;“e’ i ;2“ f7to1202 5585 t0 601 87 0 0 2t013 3 275 5x5LFCSP  3A001aTlb | HMCSIALPSE
HMC582* Vﬂf"l‘lé';’ f] ;2" Mto124 5551062 3 10 2113 5 350 5x5LFCSP  3A00Tallb | HMCHBZLPSE

= 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 @ Ve Vee lec Package Ordering Part
Number Description (GHz) U(létl_lpzu)t 10 kHz 100 kHz (V) (V) | (ma) (mm) ECCN Code Number
(dBc/H2) | (dBc/Ha)
. Withf,/2and

HMCST5 i oy 150125 65510625 83 o 5 2t03 5 200 5x5LFCSP 3A00Lafb | HMCSISLPSE
HMCTI6E Withf/2  TAlto1262 5705 to 631 -89 5 T 218 5 220 5x5LFCSP  EARSS | HMCIBGLPSE
HMC583* WJ.T.J”J %;2“ M5t0128  575t064 -80 ) 3 2t03 5 350 5x5LFCSP 3A00lalb | HMCSB3LPSE
HMCTIB* Withf/2  127t0133  6085t0 6565 -86 M3 105 2to”3 5 200 5x5LFCSP  EARSD | HMCTIGILPSE
HMC529* V"d'it\'l‘i;ﬂe’ %;’2“ D4tol34 621067 83 ) 0  2t13 5 260 5x5LFCSP  3A00lallb | HMCS2LPSE
HMCTIBE* Withf/2 1247101372 6.235t0 6.8 85 3 0  2t13 5 10 5x5LFCSP  EARIS | HMCTIGBLPSE
HMC584* Wdiit\?i;ue/ %;2” 12510139 6250695 8] -0 % 2t013 5 330 5x5LFCSP  3A00laMlb | HMCSBALPSE
HMCTIBG* Withf/2 129201407 6.4 to 7035 86 3 M5 2to13 5 220 5x5LFCSP  EARSD | HMCIIBOLPSE
HMC531* Wdiit\?i;ue/ f)yazd 3610149  68t0745 8] o 0 2t13 5 330 5x5LFCSP  3A00lamb | HMCSSILPSE
meeze MR ﬁ;gd 1425101565 7125107825 -80 07 1 21013 5 350 5x5LFCSP  3A001amb  HMCGA2LPSE

Higher Power and Frequency VCOs

Primary Divide VCO Phase VCO.Phase .
Part Description Frequency Output Noise @ 10 kHz Noise @ Posr | Viue Package ECCN Code Ordering Part
Number (GHz2) 100 kHz (dBm) | (V) (mm) Number
(GHz) (dBc/Hz)
(dBc/Hz)
HMC734* With divide by 4  8.6t010.2 21510 2.55 -70 -100 1013 5 218 5x5LFCSP  3A001allb HMC734LP5E
HMC735*  With divide by 4  10.5t012.2 2.625 to 3.05 -75 -100 21 1tel3 5 217 5x5LFCSP  3A001.a.1.b HMC735LP5E
HMC736* With f,/2 1451015 725t075 -80 -105 9 1to13 42 150 4x4LFCSP EAR99 HMC736LP4E
HMC738* V\(Ijiitll;dfglgya{éd 209t0239 10450 11.95 -65 -95 5 1t13 5 200 4x4LFCSP  3A001allb HMC738LP4E
HMC533 With divide by 16 23.8t024.8 14875 to 1.55 -70 -95 2 1t13 5 220 L4x4|FCSP  3A00Lallb HMC533LP4E
ez Wit b gya{éd B810268  T9to 13k -84 93 % 1tol3 5 200 4=4LFCSP  3A00laflb | HMCTSOLPAE

Ultrawideband VCOs

Part Frequency B UED iR | Package
Description Noise @ 10 kHz | Noise @ 100 kHz € ECCN Code | Ordering Part Number
Number (GHz) (dBo/H2) (dBe/Hz) dB (V) (ma) (mm)

HMCB475 WBQ’Uﬁ?eVr””h 391075 7 106 0023 4x4CLCC  EAR99 HMCBAT5LCAB
HMC586* W'dvecboa"d hto8 75 100 5 0t 5 55  4x4LFCSP  EARY HMC586LC4B
HMC587* W“’VEC";"” 5to10 65 95 5 0tol8 5 55 L4x4LFCSP  EAR99 HMC587LC4B
HMCT32* W"{fé’;"d Btol2 65 95 1 0t0 23 5 57 L4x4LFCSP  EAR99 HMCT32LC4B
Wmcgozs  duad-band gpygg -68 -98 0 05013 . 60 G6xBLFCSP  EARS HMCBO74LPEGE
VCo (5 max)
HMCB380* WB;’qu?eVr”'t“ 81016 64 9 6 02 5 75 4x4CLCC  EAR%Y HMCB380LCA4B
HHCT33* W"ifcb;"d 10020 60 90 3 02510+23 5 70 h4x4LFCSP  EAR99 HMCT33LC4B

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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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 Offset I Package ECCN Code Ordering Part
Number (GHz) Frequency (GHz) |  (dBm) | Power (dBm) (dBe/H2) (ma) (mm) Number

Programmable

HMC794* 02102 Variable  -2to+10 -160 3x3LFCSP  EAR9Y  HMCTO4LP3E
divide byn=1to 4
5-bit counter,
HMC394 divide by 0t022 Variable 150 +10 4 153 5 194 4x4LFCSP  3A00laflb  HMC3OALP4E
n=2to 32
WMegose  Trogrammable 04to6 Variable 0to +10 3 88 33 100 3x3LFCSP  EARSY  HMCIOSLPIE
divide byn=1to 4
WMeos  Programmable 01t0 65 Variable ~ -T5to +10 0 163 5 190 4x4LFCSP  EARYD HMCT05LP4E
divide by n =1t0 17
HMCag3 48-bit 2-A 0to7 Variable  -5to-30 2VPPIMO g S5 124 5x5LFCSP  EARSD  HMCOB3LPSE
programmable 1000 3.3
HMCA32* Fixed divide by 2 0to8 Otod 2t0+12 -3 148 30 4 SOT-26  3A00Lallb  HMCA32E
HMC36™  Fixed divide by 2 0to10 Oto5 15t +10 3 148 5 83 SO 3A001allb  HMC3GISSGE
HHC361  Fixed divide by 2 OtoT2 0to6 1510 +10 3 148 5 83 Die 3A001a.11b HMC361
HHC36M  Fixed divide by 2 0to13 0to65  -T5to+10 4 148 5 83 Heg’;ﬁ““ 30001allb  HMC361GE
HMCA92*  Fixed divide by 2 0to18 0to9 -20t0 +10 -4 150 5 78 3x3LFCSP  3A00LaTlb  HMCAS2LP3E
ADFS000*  Fixed divide by 2 408 209 10t0+10 i wn 33 %0 3«3ues pwmey  UO0RRE
HMCA37*  Fixed divide by 3 Oto7 0t0233%  -2to+12 A 153 5 69 MSOP  3A001allb  HMCA3TMSSGE
HHCA33*  Fixed divide by 4 0to8 0to2 12 t0 +12 2 150 353 SOT-26  3A00lallb  HMCA33
HHC362  Fixed divide by 4 Oto12 0to3 1510 +10 -8 149 5 68 Die 3A000alb  HMC362
HMC362¢  Fixed divide by 4 0to12 0to3 15 t0 +10 -6 149 5 68 SOC  3A001allb  HMC362S86E
HHC365  Fixed divide by 4 0toT3 010325  -15to+10 5 151 5 120 Die 3A000allb  HMC365
HMC365*  Fixed divide by 4 0to13 010325  -15t0+10 7 151 5 120 Heg’;ﬁ“” 3A001b.2d  HMC36508
HMC365*  Fived divide by 4 0to13 010325  -15to+10 5 151 5 120 SOIC  3A00Lb2d  HMC365SSGE
HMCA93*  Fixed divide by 4 0to18 Otoh5  -20to+10 -4 150 5 96 3x3LFCSP  3A00lallb  HMCAI3LP3E
ADFS00™  Fixed divide by 4 4018 2045 -10to+10 5 150 33 %0 sx3wcse  ewe 00 TE
HMCAGT*  Fived divideby4 101026 251055  -15t0+10 -4 150 5 96  3x3LFCSP  3A00aTlb  HMCA4TLC3
HHCA38*  Fixed divide by 5 Oto7 Otol4  -15to+10 N 163 5 80  MSOP  3A00lallb  HMCA3BMSBGE
HHCA34  Fixed divide by 8 0to8 Otol 0 to +12 5 150 362 SOT-26  3A00lalb  HMCA34E
Hmcgoa Frogrammable 0.1to 24 Variable Bto+0  -3to+6 163 5 73 3x3LFCSP  EARS)  HMCBG2ALP3E
dividern=1to 8
HHC363*  Fixed divide by 8 Oto12 0tols  -I5to+10 -6 153 590 Die 3A00Lallb  HMC3E3
HHC363*  Fixed divide by 8 Oto12 0tol5 -T5to +10 4 163 5 90 Heg’;?”“ 3A001aTlb  HMC36368
HHC363*  Fixed divide by 8 OtoT2 Otol5  -T5to+10 -6 153 5 90 SOIC  3A00laTlh  HMC3G3SBGE
HICA9K*  Fixed divide by 8 0to18 010225  -20t0+10 -4 150 5 103 3x3LFCSP  3A001aTlb  HMCAY4LP3E
ADFS002*  Fixed divide by 8 41018 0510225  -10to+10 i 153 33 30 a«3ues e UOPOE

Frequency Multipliers—Active

Part Number | Descrintion Input Frequency Output Output Power | 100 kHz Phase Vs ls Package ECCN Ordering Part
P (GHz) Frequency (GHz) (G Noise (dBc/Hz) (V) (mA) (mm) Code Number
HMC1096 =2 active 191028 37t0 5.6 5 100 3x3LFCSP  EAR99 HMC1096LP3E
HMC575 x2 active 3to ks 6t09 3 17 -140 5 90 4x41FCSP  EAR99 HMC575LP4E
HMC369 x2 active 4.95 to 6.35 99t0127 0 4 -142 5 46 3x3LFCSP  EAR99 HMC369LP3E

* = X-Microwave
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http://www.analog.com/HMC794
http://www.analog.com/HMC794LP3E
http://www.analog.com/HMC394
http://www.analog.com/HMC394LP4E
http://www.analog.com/HMC905
http://www.analog.com/HMC905LP3E
http://www.analog.com/HMC705
http://www.analog.com/HMC705LP4E
http://www.analog.com/HMC983
http://www.analog.com/HMC983LP5E
http://www.analog.com/HMC432
http://www.analog.com/HMC432E
http://www.analog.com/HMC361
http://www.analog.com/HMC361S8GE
http://www.analog.com/HMC361
http://www.analog.com/HMC361
http://www.analog.com/HMC361
http://www.analog.com/HMC361G8
http://www.analog.com/HMC492
http://www.analog.com/HMC492LP3E
http://www.analog.com/ADF5000
http://www.analog.com/ADF5000BCPZ
http://www.analog.com/HMC437
http://www.analog.com/HMC437MS8GE
http://www.analog.com/HMC433
http://www.analog.com/HMC433
http://www.analog.com/HMC362
http://www.analog.com/HMC362
http://www.analog.com/HMC362
https://www.analog.com/en/products/hmc365-die.html
https://www.analog.com/en/products/hmc365-die.html
https://www.analog.com/en/products/hmc365s8g.html
http://www.analog.com/HMC365
http://www.analog.com/HMC365G8
https://www.analog.com/en/products/hmc365s8g.html
https://www.analog.com/en/products/hmc365s8g.html
http://www.analog.com/HMC493
http://www.analog.com/HMC493LP3E
http://www.analog.com/ADF5001
http://www.analog.com/ADF5001BCPZ
http://www.analog.com/HMC447
http://www.analog.com/HMC447LC3
http://www.analog.com/HMC438
http://www.analog.com/HMC438MS8GE
http://www.analog.com/HMC434
http://www.analog.com/HMC434E
http://www.analog.com/HMC862A
http://www.analog.com/HMC862ALP3E
https://www.analog.com/en/products/hmc363g8.html
http://www.analog.com/HMC363
http://www.analog.com/HMC363
http://www.analog.com/HMC363G8
http://www.analog.com/HMC363
http://www.analog.com/HMC363S8GE
http://www.analog.com/HMC494
http://www.analog.com/HMC494LP3E
http://www.analog.com/ADF5002
http://www.analog.com/ADF5002BCPZ
http://www.analog.com/HMC1096
http://www.analog.com/HMC1096LP3E
http://www.analog.com/HMC575
http://www.analog.com/HMC575LP4E
http://www.analog.com/HMC369
http://www.analog.com/HMC369LP3E

Frequency Multipliers—Active (Continued)

Part et Input Frequency Output Fl’gpwlietr Output 100 kHz Phase Package ECCN Ordering Part
Number p (GHz) Frequency (GHz) (dBm) Power (dBm) | Noise (dBc/Hz) (V) (mA) (mm) Code Number

HMC368 active  45to8 91076 2 13 40 5 GxGLFCSP  EARD  HMC3GBLPAE
HMCS61 Qactive  4tol05 81021 5 1 139 5 9 Die EAR HMCS1
HMCS61 Qactive 40105 81021 5 m 139 5 98  3x3LFCSP  EARY  HMCSGILP3E
HMCSTS® <dactve  4toll 81022 5 2 134 5 9 3x3LFCSP  EARSS  HMCSTALCIB
HMCI4 Qactive 650123 1310245 4 7 136 5 8 Die EAR HMC814
HYCB sdactive 6503 13to248 4 m 136 5 88  3x3LFCSP  EARSY  HICBILC3
HMCKS  <dactve 9510125 191025 0 1 135 5 4 Die EAR9 HMeL48
HMCST6 Qactive  9tol5 181029 3 7 32 5 8 Die EAR HMCS 76
HYCSTE  sdactive  9tol5 181029 3 m 13 5 8 3x3LFCSP  EARSY  HMCSTELC3B
HYCOZ* sdactive  12toT55 %103 4 m - 45 M 4x4LFCSP  EARSY  WMCQUOLPAE
WMCSTF <actve 1350155 2103 5 2 18 5 7B 4x4LFCSP  EARSD  HMCS7ILC4B
HMCST8 Qactive 20165 21033 3 m 13 5 8 Die EAR HMCST8
HYCETE <dactive  T2toT6S 241033 3 m 13 5 8 3x3LFCSP  EARSS  HMCSTBLC3B
HMC598 Qactive  Tto23 21046 5 5 - 5 % Die EAR HMC598
HYCSTS  sdactive 161023 3210 46 3 g w 5T Die EAR9 HMCS79
ﬁgﬁﬁ% feactive  25t010 10to 40 20 5 - 25 -  6xBLGA  EARSS  ADAR2OOIACCE
HYCKE  shactive 245028 91012 5 4 w2 5 52 4x4LFCSP  EARSY  HMCA3LPAE
HMCBOS*  <hactve 2851033  TAtoB32 5 7 10 5 60 4x4LFCSP  EARSD  HMCOSSLPAE
HYCHTD  shactive  36to41  WktoT6h 5 0 10 5 55 4x4LFCSP  EARSY  HMCSTOLPAE
HMCTI Bactive  N83t01433 Toh 3 3 - Lo 2% Die EAR HMCTTIO
WMCW®  Bactve  123T5tol4 991012 5 6 136 5 68 4x4LFCSP  EARSD  HMCAALLPAE
HMCWS*  <Bactve  CSRI10 99107 5 7 130 5 78 4x4LFCSP  EARSD  HIMCALSLPAE

0.6875

Frequency Multipliers—Passive

; Conversion
o Input Frequency | Output Frequency | Input Drive 1FO Isolation | 4 FO Isolation | Package ECCN Ordering Part
(6Hz) (6Hz) (dBm) i (dB) (d) (mm) | Code |  Number

HMC-XDBM2 =2 passive 10to 15 20 to 30 10to 15 13 Die 5A991.h HMC-XDBT2
HMCT05* x2 passive 20 to 40 400 80 Tto15 1 4] 46 Die EAR99 HMCTI05
HMC-XTBTIO 3 passive 2410 30 72 t0 90 10to 15 19 = = Die 5A991.h HMC-XTB110

Phase Frequency Detectors

Input 10 kHz Phase .
Part Description Frequency Input Power Noise Output Level Vee lec Package ECCN Code Ordering Part
Number (GHa) (dBm) (dBe/Hz) (mA) (V) | (mA) (mm) Number

HMCO84 With charge pump 0to0.35 +3to +12 - 002 to 2.5 53 97,27  4x4LFCSP EAR99 HMC984LPLE
HMC439 Ultralow phase noise 001to 1.3 -10 to +10 -153 2Vp-p 5 96 0sop 3A001.a.11.b HMC4390S16GE
HMC3716 Ultralow phase noise 0.01t0 1.3 -10 to +5 -153 2V p-p 5 15 4 x 4 LFCSP 3A001.a.1.b HMC3716LP4E

* = X-Microwave
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http://www.analog.com/HMC573
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http://www.analog.com/HMC814
http://www.analog.com/HMC814
http://www.analog.com/HMC814
http://www.analog.com/HMC814LC3B
http://www.analog.com/HMC448
http://www.analog.com/HMC448
http://www.analog.com/HMC576
http://www.analog.com/HMC576
http://www.analog.com/HMC576
http://www.analog.com/HMC576LC3B
http://www.analog.com/HMC942
http://www.analog.com/HMC942LP4E
http://www.analog.com/HMC577
http://www.analog.com/HMC577LC4B
http://www.analog.com/HMC578
http://www.analog.com/HMC578
http://www.analog.com/HMC578
http://www.analog.com/HMC578LC3B
http://www.analog.com/HMC598
http://www.analog.com/HMC598
http://www.analog.com/HMC579
http://www.analog.com/HMC579
https://www.analog.com/en/products/adar2001.html
https://www.analog.com/en/products/adar2001.html
http://www.analog.com/HMC443
http://www.analog.com/HMC443LP4E
http://www.analog.com/HMC695
http://www.analog.com/HMC695LP4E
http://www.analog.com/HMC370
http://www.analog.com/HMC370LP4E
http://www.analog.com/HMC1110
http://www.analog.com/HMC1110
http://www.analog.com/HMC444
http://www.analog.com/HMC444LP4E
http://www.analog.com/HMC445
http://www.analog.com/HMC445LP4E
https://www.analog.com/en/products/hmc-xdb112.html
https://www.analog.com/en/products/hmc-xdb112.html
http://www.analog.com/HMC1105
http://www.analog.com/HMC1105
https://www.analog.com/en/products/hmc-xtb110.html
https://www.analog.com/en/products/hmc-xtb110.html
http://www.analog.com/HMC984
http://www.analog.com/HMC984LP4E
http://www.analog.com/HMC439
http://www.analog.com/HMC439QS16GE
http://www.analog.com/HMC3716
http://www.analog.com/HMC3716LP4E

Tunable Low-Pass/Band-Pass Filters

Part - guen c | CUEUH ik Etop I RTunlnq InT_ertmn Package ECCN Ordering Part
Number escription (GH2) ontro ange requency esponse 0ss (mm) Code Number
(MHz) (Rej > 20 dB) (ns) (dB)

HHCIos  Trogrammable, harmonic o 5 qop  Digital three 4044 10 295 = 10 8 3x3LFCSP  EARSY  HMCIOL4LP3E
low-pass filter bits
fo and BW,

HMCBY0A  Tunable band-pass filter ~ 1to19 analog 10% f, 0% f, 200 12 5x5LFCSP  EARSY  HMCSIDALPSE
0VtolhV
f; and BW,

HMCB91A  Tunable band-pass filter  1.95to 3.4 analog 9% f; +10% f; 200 8 5x5LFCSP  EAR99 HMC891ALP5E
0VtolhV
. f, analog 0 V

HMCSSIA  Tunable low-pass filter ~ Oto4 pers 240k 135 g 200 3 5x5LFCSP  EARSY  HMCSSIALPSE
f; and BW,

HMCB92A  Tunable band-pass filter 34510625  analog 87% f, £10% f, 200 95  5x5LFCSP  EARSY  HMCB92ALPSE
0VtolhV

HMC882A  Tunable low-pass filter  3.95to 6.9 [‘;Cvat’;ﬁ'g‘{, 395t0 6.9 128 % fyp 200 3 5x5LFCSP  EARSY  HMCBB2ALPSE
f, 0Vt

ADMVS4I8  Tunable band-pass filter ~ 7to18 15V, high/low  16% 0.8 fy, 117 xf, 200 8 6xBLFCSP  EARSY  ADMVSLIBACPZ
band

ADMV8420  Tunable band-pass filter Tl to 20 vaat’;a]'z‘{, D%f,  +20% fy -40% f; 200 5 Lx4LFCSP  EAR99  ADMVB42OACPZ
f, 0Vt

ADMV8432  Tunable band-pass filter 16032 15V, highllow  17% 075 x f,, 125 x f, 200 9 BxBLFCSP  EARSY  ADMVS432ACP?
band

ADMV8416: 7 GHz to 16 GHz Tunable Band-Pass Filter

Key Features

ADMV8416
> Wideband rejection: >20 dB > Tuning voltage: 0Vto 15V
> 3 dBbandwidth: 15% > Monolithic design minimizes Low Band
> Fast amplitude settling: microphonics GND [/ ( GND
200 ns typical > 40-lead, 6 mm x 6 mm RFIN o igh Band o RFOUT
> Insertion loss: 8 dB LFCSP package GND I GND
Applications ’ - -
» Electronic test and measurement equipment | Y ——— |
> Military radar and EW receivers
> L0 filtering VEE GND VDD VCTL GND GND VTUNE
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http://www.analog.com/HMC1044
http://www.analog.com/HMC1044LP3E
http://www.analog.com/HMC890A
http://www.analog.com/HMC890ALP5E
http://www.analog.com/HMC891A
http://www.analog.com/HMC891ALP5E
http://www.analog.com/HMC881A
http://www.analog.com/HMC881ALP5E
http://www.analog.com/HMC892A
http://www.analog.com/HMC892ALP5E
http://www.analog.com/HMC882A
http://www.analog.com/HMC882ALP5E
http://www.analog.com/ADMV8416
http://www.analog.com/ADMV8416ACPZ
http://www.analog.com/ADMV8420
http://www.analog.com/ADMV8420ACPZ
http://www.analog.com/ADMV8432
http://www.analog.com/ADMV8432ACPZ
http://www.analog.com/ADMV8416

ADMV8420: 11 GHz to 20 GHz Tunable Band-Pass Filter

Key Features

> Excellent wideband rejection:
>35dB

> Fast tuning response:
<200 ns typical

> Insertion loss: 5 dB
» Wideband tuning
Applications

> Test and measurement equipment

» Radar and microwave receiver sensors

> Very small aperture terminal (V)

ADMV8432: 16 GHz to 32 GHz Tunable Band-Pass Filter

Key Features
> Wideband rejection: > 30 dB
> 3 dB bandwidth: 17%

> Fast amplitude settling:
200 ns typical

> Insertion loss: 9 dB

Applications

> Minimum external component

> 4 mm x4 mm LFCSP package

equal compact solution

> Tuning voltage 0 Vto 14V

>

Tuning voltage: 0Vto 15V

Monolithic design minimizes
microphonics

40-lead, 6 mm x 6 mm
LFCSP package

> Electronic test and measurement equipment

> Military radar and EW receivers
> L0 filtering

2 o 9o g e 2
o 4 =z =z =z o
5 » N - (=] o
N o~ o~ ~N ~N -

GND1 D= _=C|186ND
GND2 [ —C_]176ND
RFIN3 [ )—{}— f 7< ———C"] 18RFOUT
GND 4 Do (| 156ND
GND5 [ D)o (| 146ND
GND & _ﬂ ﬂ ﬂ_FC 13 GND

N ® ® o -~ o Package

= ‘é’ B E § a Base

o > =z =z =2

© GND
ADMV8432

GND Low Band GND
RFIN o~ o1 RFOUT

o 0
GND 7‘; GND

High Band

VEE GND VDD VCTL GND VTUNE GND
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RF Power Detectors

TruPwr RMS Responding Detectors

Input IEM
Frequency Inp(udtBFiTz]a;]qe Range Rlse/FaII L (\\l;) (nlfA) P?;k;?e EEE Ordering Part Number
(GHz) (dB)

D36 lnearin Vs LF025  Zo+g 30 3105 SOT-25  SAb  ADBIGIARTZRLY

ADg36 lnearin Vs LF025 7o 30 5/5 305 1 s0c BAILO  ADB3GIARMZ-REELT

D834 Dualliear-n-d8  LFt027 68102 60 - 5 70 G«5LFCS  BAID  ADGSAACPZ-WP

ADB3E2 Linear-in-dB IFlo38 S50+ 6 0004 5 20 TSSOP AL ADGSG2ARUZ-REELT

HCiom0 Linear-in-dB 0039 52040 60 081 5 48 Ax4LFCS  EARSD  HNCIOIOLPAE

HCI020 Linear-in-dB 00039 B4tos] T 0 5 8 4x4LFCS  EARSY  HMCIOZOLPAE

HCio) tnear-inBWith 1039 g21048 70 0] 5 75 4x4lFCSP EAR®D  HIMCIOZILPAE
envelope detector

oo DuallmeariedBwith 050 gean 70 0] 5 W3 GxGLCS  EARSY  HMCIOIOLPSE
envelope detector

HC20 tnear-inBWith 1039 g0+ M 02/10 3.0 4xLFCSP EAR®D  HIMCTOOLPAE

envelope detector
HMC909 Linear-in-dB 0to5.8 -51to -1l 40 0.08/2 5 42 L x4 | FCSP EAR99 HMC909LP4E

Linear in V/V rms with

ADLSSN 0tof  -30to+17 4 09/11 5 N5 4x4LFCSP  EARSY  ADLSTIACPZ-RT
envelope detector

ADB363 Linear-in-dB -0t06  -52to+0 52 35 5 60 4x4LFCSP  5AQGLb  ADBIBIACPZ-WP

L5581 Linear-in-dB 00106  -35t0+8 40 8 27105 14 3% 2 DFN EARI9  LTSSGIIDDBAHTRPBF

LTC5587 ””ear'{;_'gi?' A‘Bf:eqramd 001to6  -35t0+8 40 8 33 3 33 DFN EARD  LTC5587IDDHTRPBF

Dual-channel,

LTC5583 linear-in-dB, 004106  -57t0+3 60 140/35 33 805 4x4ORN EARI9  LTC583IUFH#TRPBF
VSWR, peak detect

ADL5501 Lingar in V/V rms 005t06  -19toTl 30 6/6 305 11 2x2SC70  5AY9Lb  ADLSSOTAKSZ-R

ADL5500 Lingar in V/V rms 01to6  -20to+10 30 - 3t 1 1xTWLCSP  5A99lb  ADLS500ACRZ-P7

ADL5903 Linear-in-dB 02106  -22to+13 3 01 3tob 25  2x2LFCSP  5A99lb  ADLGOOSACPZN-R7

ADLS502 tinear inVVms With g 4e405  g5y04 37 20 3 3 3<3WLCSP  5A9SLb  ADLSSO2ACBZ-PT

peak/envelope detector
ADL5504 Linear in V/V rms 045t06  -22to+15 3% 313 3 18 12x08WLCSP  5A99lb  ADLGGO4ACBZ-PT
excellent rms accuracy

ADL5505 Lingar in V/V rms 04506  -22to+14 3 26 3 18 08x08WLCSP 5A99lb  ADLS505ACEZ-P7

ADL5304 Linear-in-dBrmswith g6 301045 45 05/6 33 3 3x3LFCSP  EAR®D  ADLSQOAACPIN-R7
threshold detector

ADL5320 Bidirectional bridge, 407 ggios30 50 18/75 5 160  5x5LFCSP  EARSQ | ADLSS20ACPZ-R
dual rms detector

ADL5902 Linear-in-dB 00509  -62to+3 85 3126 5 T3 4x4LFCSP BAQGLD  ADLSI0ZACPZ-WP

ADL5906 Linear-in-dB 00110 -60to+5 65 0./145 5 70 4x4LFCSP  5A99Lb  ADL590BACPZN-R?

LTC5582* Linear-in-dB 0041010 -5to+] 57 0.090/5 33 46 3% 3 DFN EARSY  LTC5582IDDATRPBF

LTC5596 Linear-in-dB 01040 -32t0+3 3 29/82 33030 22 DFN EARSY  LTCS596IDCHTRPBF

i LTCE597HNCHTRMPBF
LTC5597 New Linear-in-dB 01070  -40to+1 3 29082 271036 335 2% 2 DFN L

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

Key Features
> Input range: 49 dB(-19 dBmmin > 6 GHz: 12 dB/1.7:1

«) GND5

(> enD1

®) onn4
®) onp3

©
[=]
F4
o
)

at 16Hz) » Linear in dB rms outputs
> Max input power: 30 dBm (crest factor insensitive) - ADLS920 eFouT
(open or short termination) > Directivity: 29 dB at 1 GHz, 13 dB [ [ BsidirectionalBridge - |
> Input and output return loss at 3 GHz VNEG! (3 nEG2
A \
and VSWR » Supply voltage: 5 V at 160 mA
> 16Hz: 22 dB/115: 32-lead, 5.0 mm x 5.0 mm LFCSP o @ e
> oc-lead, 5.0 mm 5.0 mm CHPR- Reverse Forward 22) CHPF-
> 3 GHz: 14 dB/1.5:1 package Path Path
CRMsR (8 RMS RMS (16) CRMSF
. . Detector Detector
Applications
> Broadband inline power and » Condition-based monitoring in VRMSR (7)< (i) VRMSF
return loss measurement system modules and cables (2 pEcL
» Power control and automatic level (o) voc
control in diverse wireless and VTEMP E () VREF
electronic test and measurement S @® vror
systems 5 Tanw
TADUS
—O—B—0 @
> S g g S
LTC5597: 100 MHz to 70 GHz Linear-in-dB RMS Power Detector
Key Features
10
> Linear dynamic range: >35 dB (+ 1dB error) J T 33V
> Flat response: <2 dB from 0.1 GHz to 60 GHz Enable —EN Veo[— T T00"F
o LTC5597 =
> Logarithmic slope: 29 mV/dB — GND out ﬂ—@
> High crest factor (up to 12 dB) modulated Crure
/ P - RF FLTR _T
waveform, rms power measurement capability ? w
= GND GND
> Low supply current: 33 mA at 3.3V |
> Low power shutdown mode JT‘
> 8-lead, 2.0 mm x 2.0 mm LFCSP package
Applications
v — 125°C y
> Receiver and transmitter gain and — 105°C
power control 12 — 85°C ﬁ 3
] —— 25°C
> High crest factor rms power measurements 10 — -40°C V. 2
) — _s5%C 4 2
> Electronic test and s <
measurement instrumentation g o Semd_=peglo A ' §
. . . 3 -1 /’;‘:ss‘ ~\ LA \ 2
> Satellite and point-to-point 2 o6 P11k L -7 S W VS, AAL 0o &
Lo 2 (Vs / <SSl \“ g
communication links 5 N2 e \Q\\‘ r
e 0.4 Y4 / \\ uh 1 g
3 ' A “ - -
\
3
0.2 ‘\\}é -2
0 Al

-45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10
Input Power (dBm)
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Log Detectors/Amplifiers

Input Dynamic
ot Description Frequency IpSLE) Range SR s l Package ECCN Code | Ordering Part Number
Number (GHa) (dBm) (dB) (ns) (v) | (ma) (mm)

AD8306  Log/limiting amplifier 0005t 04 ~Slto +9 100 T3 3t EAR9 ADB30BACHIPS
108306 Log/limiting amplifier 0005t 04 -Slto +9 100 T3 35 T sop EARIS  ADB3OGARZ-RLY
AD83I0 Log detector 0to04  -90to+5 % /30  3to5 8 Die EAR99 ADBIOACHIPS
ADS3I0 Log detector 0to04  -90to+5 % /30  3to5 8 MSOP EARSY  ADBSIOARMZ-REEL7
AD8307 Log detector 0to05 T5to+7 9 40/400 35 8 solC EAR9 ADG3OTARZ-RLY
AD8307 Log detector 0to 05 T5to+17 9 40400 3to5 8 PDIP EAR9 ADS3OTANZ
ADB30S Log/limiter ampliier 0005t 05 ~T6to +20 100 40400 3to5 16 TSS0P EARSD  ADB309ARUZ-REELY
LTE537 Log detector Qo] T2 £ MO/M5  27t5 135 3<20FN  EARSY  LTS537EDDBATRPBF
AD8313 Log detector/controller 0.1t025 -72t0 0 70 60/60 Jtob 137 MSOP EAR99 AD8313ARMZ-REEL7
A0834 Logdetector/controller 01027 -65to T4 4 0040 3to5 45 MSOP EARIS  ADB3I4ARMZ-REELT
AD8314 Log detector/controller 01to 27 -65 to -14 45 100/140 3tob 45 2 x 3 LFCSP EAR99 AD8314ACPZ-RL7
ADB302 Ga"&:{:’ct%':a” 0to27 6010 0 60 50/60 305 19 TSSOP EAR9D  AD8302ARUZ-RLT
L5534 Log detector 005103 5510 -3 60 W70 275 7 2x2SC70 EARIS  LTSSIAESCEHTRPBF
ADS312 Log detector 0051035  -50to+2 4 85/20  3to5 42  1<I5WLCSP  5A9%lg  ADSIIZACBZ-P2
LT5538 Log detector 0041038  -65t0+1 70 100/180  3to5 29 3x3DFN  EARS  LTSSIQIDDATRPBF
HMCG00 Log detector/controller 0.05 to 4 -61to 0 70 90/90 Stob 29 L x 4 LFCSP EAR99 HMC600LP4E
HMCS0I  Log detector/controller  0.0Tto 4 B4 042 75 B/5  3t5 30 4x4LFCSP  EARS9 HMCBO1LP4E
MLSSS  Logdetector/controller  000Tto4 64 to +6 80 0/ 3te5 3 3x3WLCSP  EARSS  ADLSGIACPZ-WP
ADLE506 Log detector 003t045  -bhto+2 4 6545  3to5 375 08x12WLCSP 5AS9Lb  ADLSSOBACBZ-R7
HMCT3  Log detectorfcontroller 00508 55100 54 /3% 35 T 3x3LFCSP  EAR9D HMCTI3LP3E
HMCT  Logdetectorfcontroller 0050 8 55100 4 W0 305 T MSOP EARS HMCTI3MSSE
ADB318 Log detector/controller ~ 0.001to 8 -60 to -3 60 10112 5 68 4= 4 LFCSP EAR99 AD8318ACPZ-WP
HMCO02  Logdetectorfcontroller  0001t08 5510 +8 70 9510 5 M3 Lx4LFCSP  EAR99 HMCBO2LPLE
M839 Logdetector/controller 0007010 ~hto -4 4 10/6  33t5 22 2<3LFCSP  EARSY  ADBIIGACPZ-WP
AD8317 Log detector/controller ~ 0.001t0 10 -59 to -4 55 10/6.1 33t05 22 2x2 LFCSP EAR99 AD83I7ACPZ-WP
MBS Logdetector/controller  000Tto10  59to 4 55 061 3305 2 Die EAR99 AD3ITACHIPS
HMCEN Logdetectorfcontroller  0001toT0  -57to +6 63 1010 5 106 Die EAR99 HMCT
HMCGTI Log detector/controller ~ 0.001t0 10 -57 to +6 69 10/10 5 106 4 x4 LFCSP EAR99 HMC6TILP4E
iz vl dEecor gapgp goi g 62 86  33to5 60  G5x5LFCSP  EAR®Y  ADLSGIGACPZ-WP
HMCI094 ”""’“;;f;cvt”g;’e g 1023 4100 50 12/65 33 85 3«3LFCSP AR HMCI094LP3E
HMCo:8 ”””mjézc"tvss’e log 1023 4010 +10 54 5/7 33 9 3<3LFCSP A9 HMCO48LP3E
gy Mmeterwavelog gy g 4210+10 54 5/10 33 88 3x3LFCSP  EARSS HMCB62LP3E
HMCT447 E-band detector To8s  -05t0+235 2 - - | - Die EARS9 HMC7447

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com/AD8306
http://www.analog.com/AD8306ACHIPS
http://www.analog.com/AD8306
http://www.analog.com/AD8306ARZ
http://www.analog.com/AD8310
http://www.analog.com/AD8310ACHIPS
http://www.analog.com/AD8310
http://www.analog.com/AD8310ARMZ
http://www.analog.com/AD8307
http://www.analog.com/AD8307ARZ
http://www.analog.com/AD8307
http://www.analog.com/AD8307ANZ
http://www.analog.com/AD8309
http://www.analog.com/AD8309ARUZ
http://www.analog.com/LT5537
http://www.analog.com/LT5537EDDB
http://www.analog.com/AD8313
http://www.analog.com/AD8313ARMZ
http://www.analog.com/AD8314
http://www.analog.com/AD8314ARMZ
http://www.analog.com/AD8314
http://www.analog.com/AD8314ACPZ
http://www.analog.com/AD8302
http://www.analog.com/AD8302ARUZ
http://www.analog.com/LT5534
http://www.analog.com/LT5534ESC6
http://www.analog.com/AD8312
http://www.analog.com/AD8312ACBZ
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
http://www.analog.com/ADL5506
http://www.analog.com/ADL5506ACBZ
http://www.analog.com/HMC713
http://www.analog.com/HMC713LP3E
http://www.analog.com/HMC713
http://www.analog.com/HMC713MS8E
http://www.analog.com/AD8318
http://www.analog.com/AD8318ACPZ
http://www.analog.com/HMC602
http://www.analog.com/HMC602LP4E
http://www.analog.com/AD8319
http://www.analog.com/AD8319ACPZ
http://www.analog.com/AD8317
http://www.analog.com/AD8317ACPZ
http://www.analog.com/AD8317
http://www.analog.com/AD8317ACHIPS
http://www.analog.com/HMC611
http://www.analog.com/HMC611
http://www.analog.com/HMC611
http://www.analog.com/HMC611LP4E
http://www.analog.com/ADL5519
http://www.analog.com/ADL5519ACPZ
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

Envelope and Peak Detectors

Envelope Dynamic i
Part Number Description Fre(gl:lir;cy Bandwidth Range i (\\lls) P?;knj?e EE?: Ordering Part Number
(MHz) (dB)
LTCE507 Sohottky) peak detectorwiti Ng oo g 1 Brosh 32 —  27to6 055  TSOT-23  EARSY  LTCS5O07ESGHTRPBF
gain compression
LTC5509 LI Pl GUEEI I | e o 15 Btos] 2% - 27to6 058  SC0  EARSY  LTCSS09ESCOHTRPBF
No gain compression
LTC5505-1 ML [ LD | 4 0t-+8 38 —  27t6 05  SOT-23  EARS9  LTCH505-IESGHTRPBF
gain compression
s |SHSEYEECEENL | g0 oy 4 W B —  27te6 05  SOT-23  EARSS  LTCHEO05-2ESSHTRPBF

gain compression

HMCI030 Al et lBile | o 50  Blto+l0 70 50 5 143 5x5LFCSP  EAR99 HMCI030LP5E
envelope detector

Linear-in-dB with envelope

HMCT0 011039 150  -60to+l0 70 200 3 0 4x4LFCSP  EAR99 HMCTI2OLP4E
detector
HMCT0Z] RS dem:farc"x‘et:‘ envelope 5139 50 -82t+8 70 50 5 5 4x4LFCSP  EAR9S HMCIOZILP4E
ADL5502 RMS crest factor detector 045 t0 6 0 Bto+2 37 3000 3 3 W3LE§P 5A09Lb  ADL5502ACBZ-P7
ADL5910 Threshold detector 0to6 00 0w &5 0 33 35  3«3LFCSP EARSY  ADLSOIOACPIN-R7
ADLSS1 RMS linear—in-V/V with 0to6 B0 -30to+7 47 4 5 N5 4x4LFCSP  EAR9Y ADL5STIACPZ-RT
envelope detector
(75530 SC“"“kygpa?s"agj‘fjt:tcmr il oo 2 o+ 30 - 27155 05  TSOT-23  EAR9Q  LTCS530ESGHTRPBF
LTC5531 Schottky peak detectorwith’ = 24 2 o+ %0 —  27t55 05  TSOT-23  EARSY  LTCSS3IESGHTRPBF
offset adjust
LTCE532 Sy Rl COERI L | 7o 2 o] %0 —  27t55 05  TSOT-23  EARSQ  LTCS532ESGHTRPBF
gain and offset adjust
LTC5508 SR Pl BB | g 2 o2 36 - 27t6 055  SC70  EAR9Y  LTCH5OBESCGHTRPBF
gain compression
LTCE536 sc“"tztky PELERCERIAG - g o - 0w42 32 20 271055 21 TSOT-23  EARSY  LTCS53GESGHTRPBF
0 ns comparator
LTC5535 Schottky peak detector 06 t07 2 -0t-+9 30 4 27to55 2 TSOT-25  EARSY  LTCH5ISESGHTRPBF
LTC5533 Dual Schottky peak detector ~ 0.3 to 11 2 -20 to +7 30 - 27106 09 4 x 3 DFN EAR99 LTC5533EDE#TRPBF
Ultrafast Schottky peak
LTC5564 detector with 9 ns 061075 7 0w+6 2 7 3t055 4 3«30PN EARSY  LTCHSG4IUDATRPBF
comparator
ADLBOTO Emvelope detector ~ 05t0435 40 -30to+5 45 4 5 3 2x20FCSP 5A99Lh  ADLGOTOACPZN-R7
ADL6010 New Envelope Detector 05t043.5 40 -30to +15 45 4 5 3 Die EAR99 ADL6010CHIPS
ADL6OT? New Envelope detector 201067 500 -0t0+5 40 ) 5 286 3<20FCSP 5AGLL  ADLGOTZACPIN
SDLVAs
P Rise/Fall Dynamic Prop
art e - Frequency Time Input Range i Dela Threshold | Vs ls Package ECCN Ordering Part
Number p (GHz) (dBm) g y (dBm) (V) | (ma) (mm) Code Number
(ns) (dB) (ns)
HMCTOT High range SDLVA 0510185 410 -57to+10 67 0 4xLLFCSP  EARSS  HMCIOISLPLE
HMCET3 SDLVA 011020 418  Shto+5 59 N 4 33 83 hx4LFCSP  EARSS  HMCGISLCLB
HMCT3 SDLVA 061020 510  -B4to+5 59 n s 3380 Die EAR99 HMCOT3
HMCT3 SDLVA 061020 510  -5hto+5 59 N 4 33 80  hx4LFCSP  EARSS  HMCOISLCLB
HMCST3 SDLVAwith limited output ~ 1t026 410  -48to+5 55 13 53 33 10 Die EARYY HMCST3
HMCaT3 SDLVAwith limited output 11026 50  -4to+10 55 3 63 33 10 4x4LFCSP  EARSD  HMCEI3LCAB
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http://www.analog.com
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
http://www.analog.com/LTC5505
http://www.analog.com/LTC5505
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
http://www.analog.com/ADL5910
http://www.analog.com/ADL5910ACPZN
http://www.analog.com/ADL5511
http://www.analog.com/ADL5511ACPZ
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
http://www.analog.com/ADL6010
http://www.analog.com/ADL6010CHIPS
http://www.analog.com/ADL6012
http://www.analog.com/ADL6012ACPZN
http://www.analog.com/HMC1013
http://www.analog.com/HMC1013LP4E
http://www.analog.com/HMC613
http://www.analog.com/HMC613LC4B
http://www.analog.com/HMC913
http://www.analog.com/HMC913
http://www.analog.com/HMC913
http://www.analog.com/HMC913LC4B
http://www.analog.com/HMC813
http://www.analog.com/HMC813
http://www.analog.com/HMC813
http://www.analog.com/HMC813LC4B

ADL6012: 2 GHz to 67 GHz Ultrawideband Envelop Detector

Key Features B
» Envelope bandwidth: 500 MHz @
> Fast response times RFem SRS 2% (19) DePL
= 0.6 ns output rise time Envelope MA—o—- = (@) VENV+
RFIN |—>
= 1.3 ns fall time at 10 dBm to no RF input e AA—— (®) VENV-
= 0.5 ns output propagation delay (rising edge) RFCM N (7) vocm
= 10 ns propagation delay at 10 dBm (falling edge) ® ®
> Adjustable common mode output voltage VPOS 0COM
> Flat frequency response: <+ 1dB error up to 43.5 GHz o
> Dynamic range: 40 dB at 43.5 GHz —0dBm —O0dBm — -10dBm — 20 dBm — 30 dBm
Il
> Adjustable supply voltage: 3.15V to 5.25 V s m —
> 10-lead, 3.0 mm x 2.0 mm LFCSP package g‘ ! -
g ,_”-
Applications H
5 e MH
» Wideband envelope tracking g o i W
> Electronic test and measurement ?: — = I~
I v
» Wideband PA linearization 5 001} — ‘ ‘ L,l:l:
> Pulsed radar and microwave communication systems 5 — ﬁ*fi
0.001 ‘ ‘
1 10 70

Input Frequency (GHz)
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RF Switches

Massive MIMO RF Front Ends

Device . Frequency

2-stage LNA,

ADRF5549 Dual-channel

ADRF5545A Dual-channel

ADRF5547 New  Dual-channel

SPST Switches

Part it
Description | Frequency
Number (GH2)

0to25

0t025

0to35
Otob

ADGI0T Absorptive
ADGI02* Reflective
HMC1065 Nonreflective
HMC550A Fail-safe
SPDT Switches
Part Number Description
ADGI18* Absorptive
ADGIIg* Reflective
ADGI36 Dual absorptive
ADGI36-R Dual reflective
HMC199A Dual switch
HMC546 10 W, fail-safe
HMC546 10 W, fail-safe
HMC197B Reflective
HMC194A High isolation
HMC221B Reflective
HMC190B Reflective
HMC545A Reflective
HMC284A Nonreflective
ADRF5130 4k W, reflective
HMC349A High isolation
HMC349A High isolation
HMC435A Nonreflective
ADRF5160 80 W, reflective
ADRF5132 20 W, reflective
HMC849A Nonreflective
HMC8038 Nonreflective
HMC270A Nonreflective
HMC232A High isolation

high power SPDT

2-stage LNA,

high power SPDT

2-stage LNA,

high power SPDT

Frequency
(GHz)
Oto2
0to2
Oto2
Oto2

0to25
02t027
02t027
Oto3
Oto3d
Otod
Oto3
Oto3
0t03.5
0.7t03.5
0.1to 4
0.1to 4
Oto4
07to4
07to5
0to6

0.1to 6

Oto8
0to12

Insertion
Loss
(dB)

Insertion

Loss
(1)

0.8
0.9
09
0.4
0.4
0.3
0.4
0.5
0.4
0.4
0.27
0.5
0.7
12
18
12
0.8
0.65
09

0.8

Isolation

(dB)

43
36
36
25
22
27
28
55
29
30

45
4
57
45
40
40
42
60

60

45
57

36

28
30

27
4]
2
28
28
21
27
27
27
46
30
32
27
47
425
32

35

27

65
52

60

On/0Off
Time
(ns)

6.6/6.5
6.6/6.5
/10
1/10
40/40
102/36
102/36
10710
20/20
10/10
10710
90/90
5
750/750
150/150
160/160
60/60
1.201.2ps
550/550
150/150

150/150

50/50
25/25

Control Input
(Vye)

CMOS/LVTTL
CMOS/LVTTL
CMOS/LVTTL
CMOS/LVTTL
0/5
0/3to8
0/3to8
0/3
0/5
0/3
0/3
0/3.3t05
0/5
TTL/CMOS
0/5
0/5
0/5
TTL/CMOS
TTL/CMOS
0/3t0b

5Vto18V
logic

0/-5
0/-5

Package
(mm)
MSOP
MSOP
TSSOP
TSSOP
MSOP
MSOP
2x2DFN
SO0T-26
8-lead MSOP
S0T-26
8-lead MSOP
0sopP
8-lead MSOP
3 x 3 LFCSP
4 x4 LFCSP
MSOP
MSOP
5 x5 LFCSP
3 x 3 LFCSP
4 x 4 | FCSP

4 x4 LFCSP

MSOP
4 x4 LFCSP

iEERED Input Power Packa e
p( ey Gain(dB) | NF(dB) g ECCN Code | Ordering Part Number
(G1)]
18t02.8 6 x 6 LFCSP EAR99 ADRF5549BCPZN
24t0 42 0.65 49 32 1.45 6 x 6 LFCSP EAR99 ADRF5545ABCPZN
371053 0.5 40 33 16 6 x 6 LFCSP EAR99 ADRF5547BCPZN
OnIOff
Isolation | Input P1dB | Input P0.1dB | Input IP3 Control Input | Package ECCN Code Ordering Part
(dB) (dB) (dB) (dBm) (Vge) (mm) Number
3.6/5.8  CMOS/LVTTL ~ MSOP EAR99 ADGIO1BRMZ
40 17 - 36 3.6/58  CMOS/LVTTL ~ MSOP EAR99 ADGI02BRMZ
36 32 28 63 50 0/3 S0T-26 EAR99 HMC1055LP2CE
25 — 32 52 30/30 0/22t05  SOT-26 EAR99 HMC550AE

ECCN Ordering Part
Code Number
EAR99 ADGI18BRMZ
EAR99 ADG919BRMZ
EAR99 ADG936BRUZ
EAR99 ADGI36BRUZ-R
EAR99 HMC199AMS8E
EAR99 HMC546MS8GE
EAR99 HMC546LP2E
EAR99 HMC197BE
EAR99 HMC194AMS8E
EAR99 HMC221BE
EAR99 HMC190BMS8E
EAR99 HMC545AE
EAR99 HMC284AMS8GE
EAR99 ADRF5130BCPZ
EAR99 HMC349ALP4CE
EAR99 HMC349AMS8GE
EAR99 HMC435AMS8GE
EARSS | ADRFSIGOBCPZ-R7
EAR99 ADRF5132BCPZN
EAR99 HMCB4IALP4CE
EAR99 HMCB038LPACE
EAR99 HMC270AMS8GE
EAR99 HMC232ALP4E

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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http://www.analog.com/ADRF5549
http://www.analog.com/ADRF5549BCPZN
http://www.analog.com/ADRF5545A
http://www.analog.com/ADRF5545ABCPZN
http://www.analog.com/ADRF5547
http://www.analog.com/ADRF5547BCPZN
http://www.analog.com/ADG901
http://www.analog.com/ADG901BRMZ
http://www.analog.com/ADG902
http://www.analog.com/ADG902BRMZ
http://www.analog.com/HMC1055
http://www.analog.com/HMC1055LP2CE
http://www.analog.com/HMC550A
http://www.analog.com/HMC550AE
http://www.analog.com/ADG918
http://www.analog.com/ADG918BRMZ
http://www.analog.com/ADG919
http://www.analog.com/ADG919BRMZ
http://www.analog.com/ADG936
http://www.analog.com/ADG936BRUZ
http://www.analog.com/ADG936
http://www.analog.com/ADG936BRUZ
http://www.analog.com/HMC199A
http://www.analog.com/HMC199AMS8E
http://www.analog.com/HMC546
http://www.analog.com/HMC546MS8GE
http://www.analog.com/HMC546
http://www.analog.com/HMC546LP2E
http://www.analog.com/HMC197B
http://www.analog.com/HMC197BE
http://www.analog.com/HMC194A
http://www.analog.com/HMC194AMS8E
http://www.analog.com/HMC221B
http://www.analog.com/HMC221BE
http://www.analog.com/HMC190B
http://www.analog.com/HMC190BMS8E
http://www.analog.com/HMC545A
http://www.analog.com/HMC545AE
http://www.analog.com/HMC284A
http://www.analog.com/HMC284AMS8GE
http://www.analog.com/ADRF5130
http://www.analog.com/ADRF5130BCPZ
http://www.analog.com/HMC349A
http://www.analog.com/HMC349ALP4CE
http://www.analog.com/HMC349A
http://www.analog.com/HMC349AMS8GE
http://www.analog.com/HMC435A
http://www.analog.com/HMC435AMS8GE
http://www.analog.com/ADRF5160
http://www.analog.com/ADRF5160BCPZ
http://www.analog.com/ADRF5132
http://www.analog.com/ADRF5132BCPZN
http://www.analog.com/HMC849A
http://www.analog.com/HMC849ALP4CE
http://www.analog.com/HMC8038
http://www.analog.com/HMC8038LP4CE
http://www.analog.com/HMC270A
http://www.analog.com/HMC270AMS8GE
http://www.analog.com/HMC232A
http://www.analog.com/HMC232ALP4E

SPDT Switches (Continued)

Insertlon Input Input Input On/0ff .
Part Number |  Description F’e(g‘lfz')‘cy 'S‘i'dé')”” Pice | poidB | P3| Time C"“t(’\j" ')“p”t P?ﬁ]kn"j‘fe Eggg U’dNeJ:T']‘g;a”
(dB) (dBm) (dBm) (dBm) (ns) ot

HMCITB Nonreflective ~ 9kHzto13 068 3 35 62  2727ps CMOS/LVITL 3<3LFCSP  EARSY  HMCTIBLPIDE
ADRFS01A Nomreflectve  OdtoT3s 08 45 39 38 60 150  CMOS/LVITL 3<3LFCSP  EARSD  ADRF5OI9BCPZN
HMC347A Nonreflective  O1toTs 21 % 9 - g 0 05 3x3LFCSP  EARSD | HMOSATALPSE
HMC347A Nonreflective ~ 01t020 17 B9 - B 100 0/-5 Die EAR9 HMC347A
HMC3478 Nonreflective  01t020 17 % % - a1 - Die EAR9O HMC3478
HMCS47A Nonreflective ~ 0t020 2 6 %3 - g0 05 3x3LFCSP  EARSD  HMCSWIALP3E
HMCS47A Nonreflective ~ 0to28 19 B - 4 e 05 3«3LFCSP EARSS  HMCGATALC3
ADRFS020%  Nonreflective 01030 T4 5 2 - 50 1000 CMOS/VITL  3x3LGA  EARSS  ADRF5020BCCZN
ADRFSOZM*  Nonreflective  OkHzto30 2 60 - 27 52 1Ml1ps CMOS/AVITL  3x3LGA  EARS)  ADRF502IBCCZN
ﬁgﬁﬁﬁg SPDTSl‘J'g;?y"Eg' 2% to 32 11 38 = 37 5 55/55 CCT:;?QXELL 3x3L6A  EARSY  ADRF5300BCCZN
wiess S odow 24 w0 % - 53 4 CMOS/VITL  3x3LGA  EARSQ  ADRFS026BCCZN
wiesr S gk 22 - - 54 36/36us CMOS/VITL  3x3LGA  EARS)  ADRFS027BCCIN
ADRFS024  SPDT,reflective  Qlto4h 14 3 - 27 00 o cwosvrie PBRE 0 pmey  aRrs0z4scc
ADRFS025  SPDT,reflective OkHztodh 14 3 - 27 00 n7ps cosvriL PRSP pieey  aoRrs0zsBoc
ﬁgﬁiﬁﬂ SP”TSL‘I’SETy“eq' Bosh 18 2 - 3 52 3535 Cﬂﬂf,fﬂ 33160 EARS  ADRFS301BCCIN
HMC985A Reflective 011050 17 B %5 2 W 0/-3 Die EAR9 HMC986A
HMC-SD0M2 PinMMC  55t086 2 30 - - - - 1 Die 5ASGLh  HMC-SDDT2
HMCS46 WWTR 021 07 3 - 4 T4 3030  0/3to8  2x2LFCSP  EARSY  HMCBAGLPOE
HMCS 740 5 W, T/R 03 035 30 3@ 3 65 7070  0/3to8  8leadMSOP  EARSY | HMCSTAAMSEE
HMC595A IW, TR 03 035 30 3B 3 64 100100 03010 SOT-2%6  EARSS HMC595AE
HMCBA4A R 04 035 23 % 3 55 5050  O/3to5  SOT-26  EARSS HMCE44AE
HMCT84A OWTR  0ltes 04 28 38 36 2 TR 0/3t8 MSOP  EARSS  HMCTBAAMSSGE
HMC536 R 06 05 7 - 33 52 3030  0/3to5  8-leadMSOP  EARS)  HMCS3GMSSGE
HMC536 R 06 07 30 - 34 52 7070 O/3to5 220N EARSY | HNCBIBLPOE

SP3T, SP4T, SP6T, SP8T Switches

Insertion . Input Input Input Un/[]ff
| bt | P | Tl | r | o | o | | T | OO P | O O
(dB) (dBm) | (dBm) | (dBm) (ns) &

HMC245A SP3T 0to25 L 26 24 48 150/150 TTL/CMOS TSSOP EAR99 HMC245A0816E
SP4T, TSSOP ADG904BCPZ
ADGI04 absorptive 0to25 0.4 37 16 = 3l 8.5/13  CMOS/LVTTL LFCSP EAR99 ADGOO4BRUZ
SP4T, TSSOP ADG904BCPZ-R-REEL
ADGI04-R reflective 0to25 0.4 37 16 = 3l 8.5/13  CMOS/LVTTL LFCSP EAR99 ADGYO4BRUZ-R
HMC252A SPET Oto3 0.8 45 24 = 47 70 0/3.3t05 0sopP EAR99 HMC252A0S24E
HMC253A SP8T 0to 3.5 1.2 36 24 20 43 100/100 TTL/CMOS 4 x4 LFCSP EAR99 HMC253ALC4
HMC253A SP8T 0to3.5 12 36 24 20 43 90/90 TTL/CMOS 0sop EAR99 HMC253A0S24E
HMC241A SP4T Oto4 0.7 43 30 26 47 100/100 TTL/CMOS 3x 3 LFCSP EAR99 HMC241ALP3E
HMC241A SP4T Oto4 0.8 4] 29 26 48 150/150 TTL/CMOS TSSOP EAR99 HMC241A0S16E
HMC244A SP4T Otod 0.7 40 26 22 47 150/150 TTL/CMOS ~ Hermetic SMT ~ EAR99 HMC244AG16
HMC7992 SP4T 0.1to6 0.7 45 35 33 58 150/150 2 VI[tJ?;i]c'B v 3= 3 LFCSP EAR99 HMC7992LP3DE
ADRF5250 SP&T 01t 6 15 50 = 34 57 150/150 1.8 V logic 4 x 4| FCSP EAR99 ADRF5250BCPZ
HMC322A SP8T Oto8 25 35 26 22 40 150/150 0/-5 4 x4 LFCSP EAR99 HMC322ALP4E
HMC344A SP4T 0.1to8 21 32 28 19 b 75175 0/-5 3= 3 LFCSP EAR99 HMC344ALP3E

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave * = Part supports single positive supply operation.
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http://www.analog.com/ADRF5026
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http://www.analog.com/ADRF5027
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http://www.analog.com/ADRF5024
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http://www.analog.com/ADRF5025
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https://www.analog.com/en/products/hmc-sdd112.html
https://www.analog.com/en/products/hmc-sdd112.html
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http://www.analog.com/HMC544A
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http://www.analog.com/HMC244A
http://www.analog.com/HMC244AG16
http://www.analog.com/HMC7992
http://www.analog.com/HMC7992LP3DE
http://www.analog.com/ADRF5250
http://www.analog.com/ADRF5250BCPZ
http://www.analog.com/HMC322A
http://www.analog.com/HMC322ALP4E
http://www.analog.com/HMC344A
http://www.analog.com/HMC344ALP3E

SP3T, SP4T, SP6T, SP8T Switches (Continued)

Insertion . Input Input Input On/0ff
| pon | s | ow” || i | otin | | T ( ) e | | ogp
(dB) (dBm) | (dBm) | (dBm) (ns) o

HMC345A SPAT 0to8 22 3 2 9 45 10000 I«3LFCSP  EARSD HMC34BALPIE
HMC3ZIA SPeT 01t08 25 35 2 4 1507150 05 4<4LFCSP  EARSS  HMC3ZIALPLE
ADRF5040  SP4T D12 08 3 - 3 58 35/35ys CMOSIVITL  4x4LFCSP  EAR9O ADRF5040
HMCBAIA SPUT 01t 8 21 & 2 -4 g% 0/5 Die EAR9 HMCBA4TA
HMCB4IA SPUT 0020 23 53 2 3% 10000 0/5 4<4LFCSP  EAROS  HMCMALCH
HMCB4IA SPUT 0020 23 Q 2 3% 100100 0/6 4x4LFCSP  EARSD  HMCBAIALPLE
ADRFSO44  SP4T 01030 29 53 2 %6 50 1979 CMOS/VITL  4=4LGA  EARS  ADRFS044BCCZN
HMCI084 SPAT 231030 28 % - - @ 5ys 0/-3 4x4LFCSP  EARSS | HHCIOBALCA
ADRFS045  SP4T 0030 29 4 2 % 50 4hps  CMOSIVITL  4x4lGA  EARSD  ADRFSOASRCCIN
arsosz SPAT e 28 4 - % 48 5 033 3360 EARS  ADRF5042BCCIN
nonreflective

$P4T, 9 kHz to
wresgus SR 8 26 38 - % 50 28ps 033 3360 EARI  ADRF5043BCCIN
WORFSSS S 01tk 25 33 - 25 50 166 CMOS/LVITL  3<3LGA  EARSQ  ADRF504GBCCIN
AL S Hlisk T 27 3 — 985 50 3A/34pus CMOSAVITL  3x3LGA  EARSD  ADRFSO47BCCZN
New reflective 44 GHz

Bypass, Diversity, Matrix, and Transfer

Part Descrintion | Frequency | Mnsertion | Isolation | Input PIB  f Input PO.1B | Input IP3. | On/Off Time C”””"' Package | ECCN | Ordering Part
Number p (GHz) Loss (dB) (dB) (dBm) (dBm) (dBm) (ns) (V ) (mm) Code Number
0C

HMC596 4 = 2 matrix 02t03 27 6.5/6.5 0/3tob 4x4LFCSP  EAR99 ~ HMCH9BLPAE
HMC&27A  Transfer 0.1to8 1.6 38 30 = 47 10/10 0/5 3= 3LFCSP  EAR99 | HMCA27ALPSE

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

Upcoming

Key Features

> Reflective design > High IP3: 52 dBm
2
> Very low insertion loss: » 28 dBm switch power handling b
= 11dB at 30 GHz (ADRF5300)  » <52 ns switch settling time voD
= 18 dB at 44 GHz (ADRF5301) ~ » 3 mm = 3 mm LGA package
> Single supply (internal eTR
negative supply)
GND
Applications O
RF1
> Industrial scanners » Military radios, radars, and ECM
> Test instrumentation > Microwave radios
> Millimeter wave 56 > Satellite communications

network radios

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.
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http://www.analog.com/HMC1084
http://www.analog.com/HMC1084LC4
http://www.analog.com/ADRF5045
http://www.analog.com/ADRF5045BCCZN
http://www.analog.com/ADRF5042
http://www.analog.com/ADRF5042BCCZN
http://www.analog.com/ADRF5043
http://www.analog.com/ADRF5043BCCZN
http://www.analog.com/ADRF5046
http://www.analog.com/ADRF5046BCCZN
http://www.analog.com/ADRF5047
http://www.analog.com/ADRF5047BCCZN
http://www.analog.com/HMC596
http://www.analog.com/HMC596LP4E
http://www.analog.com/HMC427A
http://www.analog.com/HMC427ALP3E
http://www.analog.com/ADRF5300
http://www.analog.com/ADRF5301

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

Upcoming
Key Features
> Ultrawide bandwidth

High IP3: 50 dBm

> Nonreflective 50 (1 designs PO.1dB: 26 dBm g
> Low insertion loss: Fast switching and settling time:
EN | [ 1] GND
= 19dBto18 GHz = 25ns to 0.1dB (ADRF5042)
= 2.6 dBto 40 GHz = 5.2 ps to 0.1dB (ADRF5043) vil[2] RF2
= 3.0dBto 44 GHz Positive logic control GND El [7] |eno
> High isolation: 40 dB 3 mm x 3 mm LGA package
g packag rrc | [ ] GND
Applications l l
> Industrial millimeter > Military radios, radars, and OND El % %\ IE' oNp
wave scanners ECM equipment vss 50“_ o 50“_ RF3
> Electronic test and measurement
instrumentation ke H IEI E IEI IEI [=] |owo
8 8 & % 2

ADRF5042 and ADRF5043 are pin-compatible
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Beamformers, Phase Shifters, and Vector Modulators

Beamformers

Frequency oy | Phase Adj | Ampl Adj Ampl Adj Ordering Part
(GHa) Phase Adj Range (°) Step(°) | Range (dB) | Step (dB) Package (mm) | ECCN Code Number

4-ch, X-/Ku-band with

ADARI000 unswitched Tx/Rx FE 8t016 2.8 05 7x7LGA EAR99 ADARIO00ACCZN
16-ch, single polarization, Contact Contact

ADMV4801 New with switched Tx/R FE 2410 29.5 Contact ADI ADI Contact ADI ADI Contact ADI 5A991.b ADMV4801BCCZ
2 x 8-ch, dual polarization, Contact Contact

ADMV4821 New with switched Tx/Rx FE 2410 29.5 Contact ADI ADI Contact ADI ADI Contact ADI 5A991.b ADMV4821BCCZ

ADMV4801and ADMV4821: 24 GHz to 29.5 GHz Beamformers for mmWave 5G

Key Features Applications

> RF frequency range: 24 GHz to 29.5 GHz addressing n257, n258, and n261 > Millimeter wave 56 network radio
bands in one footprint » 56 microwave backhaul

> 16 selectable transceiver channels » Private communications networks

» 16 selectable receiver channels

> Dual horizontal and vertical polarization on ADMV4821
ANALOG ANAL
u DEV'CES DE VI'CES

» High resolution vector modulators for phase control ADMV4821

» Matched 50 (1 single-ended RF inputs and outputs

> High resolution DGAs for amplitude control

» Temperature compensation

» Memory for transceiver and receiver beam positions

> J3GPP specification compliant

Phased Array RF Front-End ICs

Tx Gain TX Py Tx PAE Rx Gain Rx P1dB Rx NF Rx 0IP3 Package .
(dB) (dBm) (%) (] (dBm) t) (dBm) ECCN Code f ~ Ordering Part Number

ADTRTIO7 New 25 20 18 14 25 26 5x5LGA EAR99 ADTRTO7ACCZ

Analog Phase Shifters

Phase Range @ | Phase Range @ | 2" Harmonic @ Control
Part Frequency Loss . o Input IP3 Package | ECCN Ordering
iy Description (GHz) Min Frzaoq)uency Max Fr(%t)]uency Lead (dB]c[; dBm (dBm) Voltage Range (mm) Code | Part Number

Analog phase

HMC247 5t018 400 120 -80 0to-10 Die EAR99 HMC247
shifter
Analog time
HMC877 delay/phase 81023 - 504 485 -35 - 271039 3x3SMT  EARI3  HMCB77LC3
shifter

VISIT ANALOG.COM 73


http://www.analog.com
http://www.analog.com/ADAR1000
http://www.analog.com/ADAR1000ACCZN
http://www.analog.com/ADMV4801
http://www.analog.com/ADMV4801BCCZ
http://www.analog.com/ADMV4821
http://www.analog.com/ADMV4821BCCZ
http://www.analog.com/ADTR1107
http://www.analog.com/ADTR1107ACCZ
http://www.analog.com/HMC247
http://www.analog.com/HMC247
http://www.analog.com/HMC877
http://www.analog.com/HMC877LC3
http://www.analog.com/ADMV4801
http://www.analog.com/ADMV4821
http://www.analog.com/ADMV4821

Digital Phase Shifters

Part Frequency Lo

Frequency
HMCI36A*  B-bit digital phase shifter 12t014 5 6-bit, 5.625° 6 x 6 LFCSP
HMCB48A*  B-bit digital phase shifter 291039 5 360 6-bit, 5.625° 12 45 3 6 x 6 LFCSP
HMCB49A*  6-bit digital phase shifter 3tob 8 360 6-bit, 5.625° 4 40 3 6= 6 LFCSP
HMCTI33 6-bit digital phase shifter 5to 6 5 360 6-bit, 5.625° 2.8 46 30 5 x5 LFCSP
HMC543A  4-bit digital phase shifter 8012 6.5 360 4-bit, 22.5° 4 40 245 4 x4 LFCSP
HMC642A  6-bit digital phase shifter 9t0 125 7 360 6-bit, 5.625° 45 35 30 5 x5 LFCSP
HMC644A  5-bit digital phase shifter 15t0 18.5 75 360 5-bit, 1.25° 3.5 40 23 5x 5 LFCSP
HMCB47A*  6-bit digital phase shifter 2510 31 4 360 6-bit, 5.625° 15 50 3 6 x 6 LFCSP

ADTR1107: 6 GHz to 18 GHz Transmit an

Key Features
> Front-end IC with integrated power amplifier, LNA, and SPDT
> Transceiver Pgg: 25 dBm
» Transceiver gain: 22 dB
> Receiver gain: 18 dBm

Receiver output IP3: 26 dBm
Receiver P1dB: 14 dBm

Receiver noise figure: 2.5 dB

>
>

>

Applications

> Military and weather radar

» X-band and Ku-band phased array antennas
> Military EW and ECM equipment
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d Receiver Front-End IC

Fast switching time: 10 ns T/ Toe

Amplifier supply: 5V at 220 mA (PA), 3.3 V at 80 mA (LNA),
Switch supply : -3.3 V/+3.3V

Ideal front-end IC for ADAR1000 beamformer

50 () matched input and output

24-terminal, 5 mm x 5 mm LGA package

+5V
VDD_PA

VGG_PA

JCPLR-OUT

- TX_IN
ADTRTI07 {o—
RX3 RX_OUT e 7
i
LNABiAS'
| VDD_LNA VDD_SW
1
1
1
e
1
TR_SW_POS |
1
?_ __________
L_ __________ To Additional LNA

Gates

TLNA_BIAS is a single pin that can drive up to four gates and is an optional
connection that can be used to vary the bias current of the ADTR1107.
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Phase Adjust RMSPhase Input IP3 | Input P1dB Package ECCN | Ordering Part
Resolution (dBm) (dBm) (mm) Code Number

EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
EAR99
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Vector Modulators

110 Noise Gain Phase
Part Description Frequency Bandwidth b Range Range Input IP3 | P1dB Vs I Package | ECCN Ordering Part
Number (GHz) s (dBm) | (dBm) [ (V) | (mA) [ (mm) Code Number
(MHz) (dBm/Hz) (dB) (°)

HMCB30  Vector modulator ~ 0.7to1 180 -162 40 360 LFCSP EAR99 HMC630LP3E
ADB340  Vector modulator ~ 0.7to1 230 -149 = 360 = il 5 130 I_ZI'-'ESZ'P 5A991.b AD8340ACPZ-WP
HMCS00  Vector modulator 1.8 to 2.2 150 -162 40 360 33 16 8 90 L3FES$P EAR99 HMC500LP3E
ADL5390  Vector modulator 0.2 to 2.4 230 -150 = 360 = 13 5 130 I_II'-'ESI'P 5A991.b  ADL5390ACPZ-REEL7
ADB34] Vector modulator 15 to 2.4 230 -151 = 360 = 8.5 5 130 LAFESI'P 5A991.b ADB34IACPZ-WP
HMC63]  Vector modulator 1.8 to 2.7 160 -160 40 360 35 2 8 93 L3FESSP EAR99 HMCB3ILP3E

Analog Multipliers

TIEN Response
Part . Frequency Accuracy : Vs I Package Ordering Part
(6Hz) e (d) i (v) (mA) (mm) ECCN Code Number

ADL531 m:‘l;’[']ﬁer 0to2 60 402 60 4751055 I«3LFCSP  5A99Lb  ADLG39IACPZ-WP

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 > L4-wire SPl interface
it
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High Speed Data Converters

High Speed Analog-to-Digital Converters >20 MSPS

Resolutlon Max Sample | ADC SNR INL

AD9083*
Upcoming
AD9213
AD9213
ADI697
AD9689
AD9689
AD9635
AD9208
AD9694
AD3691
AD9625
AD9625
AD3680

2 GSPS

6 GSPS
10 GSPS
1.5 GSPS
2 GSPS
2.6 GSPS
1.3 GSPS
3 GSPS
500 MSPS
1250 MSPS
2 GSPS
2.5GSPS
1.25 GSPS

58.2
55.9
65.6
62.7
61.3
65.6
60.2
67.1
63.4
59.5
58.3
63.6

2.4
2.4

D> N =

2.6
0.9

Vi Range
(Vp-p)

14
14
1.59
1.59
1.59
159
17
18
158
11

1.58

IEIE]
Output
Interface

JESD204B

JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B
JESD204B

51

5.1

1.01
25

31

16

33

1.66
3.8
3.48
39

37

9= 9 BGA

12 <12 BGA_ED
12 x12 BGA_ED
9= g LFCSP
12 x12 BGA
12 x12 BGA
9= g LFCSP
12 x12 BGA
10 x 10 LFCSP
12 x12 LFCSP
12 x12 BGA
12 x12 BGA
9= g LFCSP

Power Package
ECCN Code Ordering Part Number

3A991.c.2 ADS083BBCZ
3A001.a5.a.5 AD9213BBPZ-66
3A001.a5.a.3 AD9213BBPZ-106
3A001.a.5.a.4 AD9697BCPZ-1300
3A001.a5.a.4 AD9689BBPZ-2000
3A001.a.5.a.4 AD9689BBPZ-2600
3A001.ab.ak4 AD9695BCPZ-1300
3A001.a.5.a.4 AD9208BBPZ-3000
3A001.a.5.a.4 AD9694BCPZ-500
3A001.a.5.a.4 AD9691BCPZ-1250
3A001.a5.a.3 AD9625BBPZ-2.0
3A001.a.5.a.3 AD9625BBPZ-2.5
3A001.ab.ak4 AD9680BCPZ-1250

*INL not applicable on ADI083 as it is a sigma-delta ADC, not pipeline.

High Speed Digital-to-Analog Converters 230 MSPS

Noise
Part Device Primary # of Resolution U Spectral Data Input Power Package Ordering Part
. - Rate . ECCN Code
Number Function Channels Bits Density Interface (w) (mm) Number
(GSPS)
(dBm/Hz)
ADSIES - High Speed 1 1 165 0 163 JESD204B,SPI 49  15<I5CSPBGA  3A001a5bl  ADSISGREPZ
Upcoming  DAC + buffer
AD9174 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball 3A001.a.5.b.2 AD9174BBPZ
AD9175 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball EAR99 AD9175BBPZ
AD9176 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball 3A001.a5h2a AD9176BBPZ
ADIITI High speed DAC 2 16 6 165 72 26 JESD204B, SPI 2.55 10 x 10 ball EAR99 AD9171BBPZ
AD9173 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 x 10 ball EAR99 AD9173BBPZ
AD9172 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 x 10 ball 3A001.abb2a AD9172BBPZ
AD9161 High speed DAC 1 1 12 155 65 4.3 JESD204B, SPI 2.35 11 = T CSPBGA EAR99 AD9161BBCZ
AD9162 High speed DAC 1 16 12 164 70 43 JESD204B, SPI 2.35 T=TMCSPBGA  3A001.a.5.b.2  AD9162BBCAZ
AD9163 High speed DAC 1 16 12 164 70 4.3 JESD204B, SPI 2.65 11 = 11 CSPBGA EAR99 AD9163BBCZ
AD9164 High speed DAC 1 16 12 164 70 4.3 JESD204B, SPI 235  Mx17CSPBGA  3A001.a.5.b.1 AD9164BBCAZ

Direct Digital Synthesis

Tuning Power Packaqe
# of Channels | DAC Resolution | Clock Input (GHz) Word Width ECCN Code Ordering Part Number

AD9914BCPZ
AD9915BCPZ

ADI94
AD9915 DDS 1
AD9166
Upcoming HS DAC + DDS 1
AD9164 HS DAC + DDS 1
AD9I74 HS DAC + DDS 2

76

12

16

16

25
12

12

32

48

48
48

22

49

2.35
2.55
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12 x12 LFCSP 3A001.a.13.b
12 x12 LFCSP 3A001.a.13.b
15x15 CSPBGA  3A001.a.5.b.1
1< 11 CSPBGA 3A001.a.5.6.1
10x10BGA_ED  3A001.a.5.b.1

AD9166BBPZ

AD9164BBCAZ
AD9174BBPZ
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http://www.analog.com/AD9176BBPZ
http://www.analog.com/AD9171
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http://www.analog.com/AD9173BBPZ
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http://www.analog.com/AD9162BBCAZ
http://www.analog.com/AD9163
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http://www.analog.com/AD9164
http://www.analog.com/AD9164BBCAZ
http://www.analog.com/AD9174
http://www.analog.com/AD9174BBPZ

Mixed-Signal Front Ends

. . Sample | Frequency DAC )

HEI D.ewce‘ Resqlutlon Rate Response | Resolution Product Description MEEINTE || (R SR ECCN Code B T
Number Configuration Bits (GSPS) (GH2) Bits Interface (mm) Number

. g MxFE quad, 16-bit, 12 GSPS RF .
R L 4 Oto7 1 DAC and quad, 12-bit,  “ESD204B 1615 5000 643 ADSOBIBBRZ-4DAAC
Upcoming  Tx/Rx subsystem 4 BSPS RF ADC JESD204C BGA_ED

. e MxFE quad, 16-bit, 12 GSPS RF .
ADO0BZ 4 xch IFilFtorbits g, 6 0to7 16 DAC and dual, -bit,  VESDZMB 15T gy a6a3  ADI0B2BBPZ-AD2AC
New Tx/Rx subsystem 6 GSPS RF ADC JESD204C BGA_ED

AD9166: Wideband DC to 9 GHz, Vector Signal Generator

Upcoming
Key Features
» DC-coupled, 50 0l matched output

v

v

Instantaneous (complex) signal bandwidth
= 1.8 GHz in NRZ mode

= 1.5 GHz in mix mode

v

DAC core update rate up to 12 GSPS (minimum)
= DCto 2.5 GHz in baseband mode

= DCto 9 GHz in 2« NRZ mode

= 1GHz to 9 GHz in mix mode

v

Bypass able data path interpolation
m 2%, 3x, b, Bx, 8x,12x, 16x, 24x

Up to 4 dBm output power, with a -3 dB bandwidth of >6 GHz

> Fast frequency hopping

> Integrated BiCMOS buffer amplifier

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

> High speed instrumentation and automated test equipment
> Broadband communications systems

» EW, ECM, and radar jamming equipment

> Local oscillator driver

RESET 1RO DAC_ISET  DAC_VREF
O O O O
SDIO AD9166
CS_AMP/CS_DAC VREF |

SCLK NRZ RZ MIX {

SERDINU:. FIR85 FSC Ty ]
: Amp
SERDIN7* )
Matching [

SYNCOUTZ e _»D—»()RFOUT
SYSREF*

Distribution

To Datapath <e—

O)

Notes
1. FSCis full-scale current.
2.1

TX_-ENABLE CLK#%

.uiS the input common-mode current of the buffer amplifier.

VISIT ANALOG.COM 77


http://www.analog.com
http://www.analog.com/AD9081
http://www.analog.com/AD9081BBPZ
http://www.analog.com/AD9081BBPZ
http://www.analog.com/AD9082
https://www.analog.com/en/products/ad9082.html
http://www.analog.com/AD9166

MxFE AD9081and AD9082: Software-Defined Radio Platform Low Power, Wide Bandwidth
RF ADCs Provide the High Dynamic Range Across Multiband Signal Capture

Key Features

> AD9081 four 12-bit, 4 GSPS RF ADCs
= Core power: 800 mW
= NSD of -151 dBFs/Hz up to 2.7 GHz AIN
= SFDR<-70 dBc at 2.7 GHz at -7 dBFs
= SFDR (excl. H2, H3, I/L) < -90 dBc

> AD9082 two 12-bit, 6 GSPS RFADCs

() SVDD2_PLL
() SVDDI_PLL
Q) svDD1

() DVDDIP8

(O DvDD1

(O DCLKVDD1

(O DVDDI_RT

v

RF input range up to 7.2 GHz

= On-chip input
programmable
input buffer

v

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

= Channel BW table and Isolation

v v

v

O AVDD1

() DAVDD1

O PLLCLKVDD1
O CLKVDD1

O FVDD1

O AVDD1_ADC
O AVDD1

O RVDD2

O BVDD2

O AvVDD2

= 100 0 termination

(O AVDD2_PLL

= 1V common
mode; 14V p-p
full scale

1 > AD9082
. Fine Digital H Delay |_>_ x O pacop
_>| CRCOnVersIon Adjust PA Coarse Digital Ramp © £
SERDINO# Fine Digital Delay Protect Upconversion Up/Down “:G g O DACON
& Upconversion Adjust 3
SERDINT£ x K]
€ Fine Digital Delay = (O DACIP
SERDIN2# al » Upconversion Adjust » g PtA . ﬁoarse Digital T R/al;np
= el 5 otec . conversiol > own
3 2 Fine Digital Delay | |= i pconversion p/how L ODACIN
SERDIN3% _p\ S =N o Upconversion Adjust F] &
7] 5 —— 5 ISET
° Fine Digital Dela °
seroas | [V] 5 [V|E ubremeal, || Bk [-1E
) b b — ODbAc2P
SERDINS5# 3 8 Fine Digital Delay | (8 PA Coarse Digital Ramp
- I Upconversion Adjust Protect Upconversion Up/Down DAC2N
8 — 5 ?
SERDING% 4] Fine Digital Delay £
) Upconversion Adjust T G ] 3 % 5 o
= — oarse Digital amp DAC3P
SERDIN7: Fine Digital Delay Protect Upconversion Up/Down °3
Upconversion Adjust L | I3 O DACIN
SYNCOUTBO* LI >
SYNCOUTBIx ] ~:| é T
S Fine Digital Delay — L°?m’:°k Qvcmo
Upconversion Adjust Coarse Digital —
SERDOUTO: Fine Digital Dela: g pnconversion
X <-I Upconvgrsion Adjusyt 3 % %E O ADCOP
ERDOUTI: @ _ 32
SERDOU £ <_I Fine Digital |<_| Delay |<_ g = Coarse Digital ad 5 O ADCON
SERDOUT2: al x Upconversion Adjust 3 Upconversion x £ \ ADCX_FDI
3 £ Fine Digital Dell = = .
] gita elay | o = Fast Detect ADCx_FD2
SERDOUT3+ /1_ g /1_ E <-I Upconversion Adjust | g ; Signal Monitor ADCx_SMON1
2 3 — 3 s O ADcx_sMoNo
SERDOUT4+ N @ N2 Fine Digital Delay S e A
= 2 < Upconversion Adjust N < E ADCIP
SERDOUTS: g & e = 8 Coarse Digital i §
* =] ine Digital < ela 3 i
] <-I Upconvé’rsion Adjusyt |<_ 3 pownconvsrsion -t § (O ADCIN
SERDOUTG: 2 = — e* 32+
ine Digital ela ©
SERDOUT7+ ” <-I UP°°""§’5i°" "“’J"‘syt |<_ = Coarse Digital e< QveMmi
- Fine Diaital Del Downconversion L |
ine Digital ela
o <-I Upconversion || Adjust |<'— To DAC O VDD1_NVG
SYNCINBOx < .| Clock ONvGI1_oUT
SYNCINB1: — Peak Value -
P i (O VNN1
RXENO Syncronization _ Clock Dlstglbutlon Dﬂ;&l‘_‘
Logic o an BVNN1
RXEN1 2 Control Logic A [ ©
? PLL (OBVNN2
TXENO
TXEN1 [ cPioMux | SPI Sysref \ (QBvDD3
A Clock Clock Clock
Receiver Receiver Driver
Y
QO (I)—(l) O
2 2 7 828 = 8 8 3 - s 2 2 z
] k5 =] £ =z
6 & g [ a ©® © g &2 £ = g £
w [ x ) [ [ ° a o o
x > > a a
» » = 2
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Timing ICs and Clocks

Clock Dividers and Distribution

Part Clock Configuration/ N Output Power Input o
Ml Function Programming Outputs Frequency | Output Logic | Dissipation Frequency (mm? ECCN Code | Ordering Part Number
Interface p (MHz) (W) (MHz)
3 250

ADO513 Distribution _ Pin select CMOS, LVDS 046 0107600  5x5LFCSP  EARSY  AD9SI3BCPZ-REELY

TC6954-1  Distribution Pl 3 1400 LVPECL 1 101400  4xTLFCSP  EARID  LTCOISLIUFF-THTRPBF

TC6954-2  Distribution Pl 3 wo  SLIS g 101400  4x7LFCSP  EAR9Y  LTCBOSLIUFF-2HTRPBF
o CMOS, LVDS,

TC6954-3  Distribution Pl 3 1400 o 09 101400  4xTLFCSP  EAR9Y  LTCB9SLIUFF-3HTRPBF

TC6954-4  Distribution Pl 3 %00 CMOS,LVDS 09 1101400  4x7LFCSP  EAR9Y  LTCBOSLIUFF-4HTRPBF

ADS5T5 Distribution  Pin select 2 1600 C"&SF;ELQ’LDS' 037 0101600  5x5LFCSP  EARSY  AD9SISBCPZ-REELT

HMCTO43  Distribution Pl N 300 CMMOS, LVDS, 15 200106000 7x7LFCSP  EAR9 HMCT043LPTFE

LVPECL, CML :
HMCB832  Distribution  Pin select 8 300 LVDS,LVPECL 05 0103500 5x5LFCSP  EAR9 HMCBB32ALPSLE
Clock

TC6953 distribution Pl m 4500 oML 18 LFto4500  7<BLFCSP  EAR9S  LTCBYS3IUKGHTRPBF

with sync

Multioutput Clock Generators

Number of | Number Number i il
Part Output - Random Package | ECCN Ordering Part
Reference of of Delay Output Logic . /0 Interface
Number . Frequency Jitter (mm) | Code Number
Inputs Outputs Lines
(MHz) (ps rms)
AR 33 2 24112 4 0 Yes 800  Lvos,cMos <04  Serialwith - Bhlead pypeg nocos opepz-pEEL7
: ' ' EEPROM  LFCSP
CHOS, HSTL, . T2-lead
T ) N N 0 ves oo eI 0% Serill -1 EARS  AD9S23BCPZ-REELT
CHOS, HSTL, . 48-lead
%% 33 2 6 6 0 ves w0 e 0% Serill  “"°al EARS  AD9S24BCPZ-REELT
CHOS, LVDS, : 4-lead
A% 33 1 8 8 ) No 1200 veeL 0225 Serill "0 EARSD  ADSBIOBCPZ-REELT
CHOS, LVDS, : 48-lead
%I 33 1 5 5 1 No 1200 e, 0225 Serill  “r°al EARS  ADOSIIBCPZ-REELT
CMOS, LVDS, : 48-lead
ITC650 33 1 5 5 0 No 1400 reeL 015 Serial "ol EARSD LTCGSBOIUHHATRPEF
CMOS, LVDS, . 4-lead
ADSSIE-4 33 ) N 5 4 Yes 1800 o <04 Serial 0%l Fapgg  ADOSIG-4BCPZ-REELT
CMOS, LVDS, : 48-lead
ADGST-4 33 ) 1 6 4 Yes 1800 o 0275 Serial "0 Eaeg  p0gsi7-nBCPT ALY
ADOSIB-L 33 ) 6 3 0 Yes 1800 LVPECL 0225 Serial "fFé‘gan EARSS  ADI5I8-4ABCPZ-RLT
CMOS, LVDS, . 64-lead
ADSSIE-3 33 ) T 5 4 Yes 2250 o <04 Serial  O°0 EARg9  ADSSIG-3BCPZ-REELT
CMOS, LVDS, . 48-lead
ADSST3 33 ) ) 6 4 Yes 2250 L 0275 Serial "0 EARG9  ADS5IT-3ABCPT-RLY
ADSSIB-3 33 ) 6 3 0 Yes 2250 LVPECL 0225 Serial "EF[';’;P“ EARSO  ADS5IS-3ABCPZ-RLT
ADIER0-3 33 2 w4 0 Yes  1800,2250 CMOS,LVPECL  0.225 Serial BC'F[':ES‘T,“ EAROS  AD9520-3BCPZ-REELT
CHOS, LVDS, : 4-lead
A2 33 ) T 5 4 Yes 233 veeL <04 Serial el EARS9 ADSGIG-2BCPZ-REELT
CMOS, LVDS, : 48-lead
T2 33 2 i) 6 4 Yes 2335 e, 0.275 Seill 1220 EARG9  ADSBIT-2ABCPZRLT
ADOSI82 33 ) 6 3 0 Yes 2335 LVPECL 0225 Serial "EF‘[':eS"’Pd EARIS  AD95I8-2ABCPZ-RLT
ADSS20-2 33 ) 12/24 4 0 Yes 2335  CMOS,LVPECL  0.25 Serial BL"F[':‘?P" EARSS  AD9520-2BCPZ-REELT

VISIT ANALOG.COM 79


http://www.analog.com
http://www.analog.com/AD9513
http://www.analog.com/AD9513BCPZ
http://www.analog.com/LTC6954
http://www.analog.com/LTC6954IUFF
http://www.analog.com/LTC6954
https://www.analog.com/en/products/ltc6954.html
http://www.analog.com/LTC6954
http://www.analog.com/LTC6954IUFF
http://www.analog.com/LTC6954
http://www.analog.com/LTC6954IUFF
http://www.analog.com/AD9515
http://www.analog.com/AD9515BCPZ
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
http://www.analog.com/AD9522
http://www.analog.com/AD9523
http://www.analog.com/AD9523BCPZ
http://www.analog.com/AD9524
http://www.analog.com/AD9524BCPZ
http://www.analog.com/AD9510
http://www.analog.com/AD9510BCPZ
http://www.analog.com/AD9511
http://www.analog.com/AD9511BCPZ
http://www.analog.com/LTC6950
http://www.analog.com/LTC6950IUHH
http://www.analog.com/AD9516
http://www.analog.com/AD9516
http://www.analog.com/AD9517
http://www.analog.com/AD9517
http://www.analog.com/AD9518
http://www.analog.com/AD9518
http://www.analog.com/AD9516
http://www.analog.com/AD9516
http://www.analog.com/AD9517
http://www.analog.com/AD9517
http://www.analog.com/AD9518
http://www.analog.com/AD9518
http://www.analog.com/AD9520
http://www.analog.com/AD9520
http://www.analog.com/AD9516
http://www.analog.com/AD9516
http://www.analog.com/AD9517
http://www.analog.com/AD9517
http://www.analog.com/AD9518
http://www.analog.com/AD9518
http://www.analog.com/AD9520
http://www.analog.com/AD9520

Multioutput Clock Generators (Continued)

Wi of Max Wideband
I Reference of Delay LI Output Logic Raf‘d"m 1/0 Interface | ) s
Number | . Frequency Jitter (mm) | Code Number
nputs Lines
(MHz) (ps rms)
CMOS, LVDS, . 64-lead
ADSSIE-5 33 2 n 5 4 No 2400 e <04 Serial 0P EARg9  ADSIG-5BCPZREELT
ADIS205 33 2 12/24 4 0 No 2400  CMOSLVPECL 0225 Serial BE'FéeSid EARSS  AD9520-5BCPZ-REELT
TCBO51  33/5 1 5 5 0 Yes 2500  LVDS,CML 0105 Serial AI?F[I)Z? EARSS  LTCBO5IIUHF#TRPBF
CMOS, LVDS, . 48-lead
ADGST-1 33 2 ) 6 4 Yes 2650 e, 0275 Serill "l EARS9  ADYSIT-WBCPZ-RLT
CMOS, LVDS, . 4-lead
ADSSIE-T 33 2 N 5 4 Yes 2650 L <04 Serill O EARS9  AD95I6-BCPZ-REEL?
ADGSIE-T 33 2 6 3 0 Yes 2650 LVPECL 0225 Serial "f;é%‘:,d EARSS  AD95I8-TABCPZ-RLY
DS 33 1 ) 4 4 Yes 2650  LVPECL,CMOS 033 Serial LgFESgP EARYS  AD9520-TBCPZ-REELT
TC9511  33/5 1 5 5 5 Yes 2700 LWDS,CML 05 Serial L5FES7P EARYQ  LTCBOSIIUHF-1#TRPBF
CMOS, LVDS, . 99
ADSSIE-0 33 1 N 5 5 No 2950 e <04 Seill > EARS9 ADYSIG-OBCPZ-REELT
CMOS, LVDS, . Tx7
ADOST-0 33 1 ) 4 4 Yes 2950 e 0275 Seill [0, EARS9 ADSGIT-ONBCPZ-RLY
ADSSIB-0 33 1 3 3 3 Yes 2950 LVPECL 0225 Serial L7FES7P EARSS  AD5I8-OABCPZ-RLT
Serial with 9x9
ADI20-0 33 1 12/24 4 4 Yes 2950 LVPECLCHOS 025 oiat RSl EARS AD9SI0-OBCPZ-REEL]
CMOS, LVDS, . 1010
HMCTOM: 33 4 N N % Yes 3200 e, 0.044 Serill |po0) EARS  HNCTOLALPIOBETR
A% 33 3 g 0 0 No 3600  LVPECL,CMOS 008 Serial L7FES7P EARSS  AD9525BCPZ-REELT
Serial with 9x9
D921 33 1 12124 4 4 Yes 2650  LVPECL,CMOS 008 o Lo AR89 ADS522-IBCPZ-REELT
Serial with 9x9
A952-2 33 1 1212 4 4 Yes 200  weecLewos  02i2 oo 853 papay Asss-2ncerRERLy
Serial with 9x9
AD952-3 33 1 1212 4 4 Y 250  WeECLCHOS 0242 Cpati o 3e3 Earay A9 dRCPZ-REELT
Serial with 9x9
AD9S2-4 33 1 12/24 4 4 fes 1800 LVPECLCHOS 0242 eiatM AL EARG9 AD9S2-4BCPT-REELT
Serial with 9x9
D925 33 1 1212 4 4 No 2400 LVPECLCHOS 0282 ot AeL EARGY AD9G-GRCPI-REELT
LVPECL, Serial with 10x10
ADOS2-1 33 2 W T % Yes 3000 Vo ors  STLMN <D EARMS ADOS23-TBCPZ-REELT
ITee%s2 3305 1 1 1 1 No 4500 oML oogs  Seralwith  7xB - pypan  TCRYS2IUKGHPEF
sync LFCSP
A8 33 2 n N % Yes 1256 HSTLLVDS 060 'ZC'SSPel”a" 7L2F-||:esar:j EARSD  AD9528BCPZ
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Clock Generators and Synchronizers

. Wideband
Part Uiy Number of | Number of L e Output Random 1/0 Package | ECCN .
Reference A of Delay Frequency . . Ordering Part Number
Number Outputs | Dividers ; Logic Jitter Interface | (mm) Code
Inputs Lines (MHz)
(ps rms)
S IC,Serial, 77
AD9545 18 4 5 5 5 Yes 500 M HCSL, 0.220 ' ' EAR99 AD9545BCPZ
SPI LFCSP
LVDS
LVDS, . 64-lead
AD9547 18,33 2 2 2 1 Yes 450 LVPE 07 Serial LFCSP EAR99 AD9547BCPZ-REEL7
% 88-lead
AD9548 18,33 8 8 4 1 Yes 450 LVPECL, 07 Serial EAR99 AD9548BCPZ-REELT7
LFCSP
CMOS
CMOS, . 64-lead
AD9549 18,33 2 2 1 0 Yes 750 HSTL 0.6 Serial LFCSP EAR99  AD9549ABCPZ-REEL7
LVPECL, 32-lead
AD9550 18,3.3 1 2 2 0 Yes 810 LV 0.5 - LFCSP EAR99 AD9550BCPZ-REEL7
LVDS, . 32-lead
AD9553 18,3.3 3 2 2 0 Yes 810 LVPE 0.5 Serial LFCSP EAR99 AD9553BCPZ-REELT
LVDS, . 32-lead
AD9552 18,33 2 2 2 0 Yes 900 LVPE 0.5 Serial LFCSP EAR99 AD9552BCPZ-REELT7
HSTL, . 40-lead
AD557 18,33 2 2 2 0 Yes 1250 LVDS 0.5 Serial LFCSP EAR99 AD9557BCPZ-REEL7
HSTL, - 64-lead
AD9558 18,33 b 6 4 0 Yes 1250 LVDS 0.5 Serial LFCSP EAR99 AD9558BCPZ-REELT7
HSTL, . 72-lead
AD9559 1.8, 3.3 b b 4 0 Yes 1250 LVDS 0.5 Serial LFCSP EAR99 AD9559BCPZ-REEL7

Clock Buffers

Max Outout Wideband
Part Number of [ Number of Fra uenpc Outnut Logic Random 1/0 Package ECCN Ordering Part Number
Number Inputs Outputs (?1HZ) y puttog Jitter CHE (mm) Code g
(ps rms)
LTC6957-1 33 1 2 300 LVPECL i) - 12"L‘*F3C"SE,FN' EARIS  LTC6957IDD-14TRPBF
LTC6957-2 33 1 2 300 LvDs 012 ~ TN ERg  LiCessIOD-24TRPBE
LTC6957-3 33 1 2 300 cMoS i) - et e Liossson-suTRPEF
LTC6957-4 33 1 2 300 CMOS 0on - ]Z_ILF?SSEFN' EARI9  LTCBOS7IDD-4HTRPBF
48-lead
ADCLKSS4 18 2 1 1200 LVDS, CMOS 015 - O EAR®  ADCLKESABCPZ-REELT
24-lead
ADCLK846 18 ! 6 1200 LVDS, CMOS 05 - ool EAR®  ADCLKBUGBCPZ-REELT
HMCB832  250r33 2 8 3500 LVDS, LVPECL 001 Pin select széeS‘:,d EARS HMCBB32ALPSLE
24-lead
ADCLK946 33 ! 6 4800 LVPECL 0.075 - el EAR®  ADCLK9AGBCPZ-REELT
40-lead
ADCLK954 33 2 1 4800 LVPECL 0.075 - e EAR®  ADCLK9B4BCPZ-REELT
ECL, PECL,
ADCLKS0S 25033 1 1 6000 i 0.06 —  T6deadLFCSP EARS9  ADCLKIOSBCPZ-WP
ECL, PECL,
ADCLKS07 251033 2 2 6000 oL 0.06 —  T6-lead LFCSP EARSD  ADCLK907BCPZ-WP
ECL, PECL,
ADCLK9%S 251033 ! 2 6000 i 0.06 —  T6deadLFCSP EARSD  ADCLK325BCPZ-WP
ADCLKGIG 33 ! ! 7500 HVDS, CHL o —  T6-leadLFCSP AR ADCLKYI4BCPZ-WP
LTC6955 33 ! i 7500 oML 0045  Pinselect 7xBLFCSP  EARSS  LTCG955IUKGHTRPBF
LTC6955-1 33 ! 0 7500 oML 0045  Pinselect 7x8LFCSP  EARSQ  LTCO9S5IUKG-14TRPBF
LVPECL, LVDS, . 32-lead,
HMC987 33 ! 9 8000 oL Exog 0.05 Seridl o= Eapag HMCOB7LPSE
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RF Design Tools

ADI supports its broad product portfolio with a comprehensive suite of design
tools. These tools reduce design risk and time to market by making the overall
RF-to-digital design 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|

ADlIsimFrequencyPlanner

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

Visit analog.com/adisimfrequencyplanner

ADIsimCLK

Developed specifically for ADI's range of ultralow jitter clack 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

Sys-Parameter Models for Keysight Genesys and SystemVue

Sys-Parameter models contain behavioral parameters, such as P1dB, IP3, gain, noise
figure, and return loss, which describe the nonlinear and linear characteristics of

a device. These models are used in Keysight Genesys and SystemVue to perform
circuit and system-level simulation. The ADI Sys-Parameter library consists of over
100 RF amplifier models ranging from gain blocks to GaN and GaAs power amplifiers
covering frequencies up to 95 GHz.

Visit analog.com/sys-parameters

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 com-
ponents in X-MWblock™ 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 prototyp-
ing—facilitating fast development time.

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