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Introduction

1000+ Ways to Drive RF and Microwave Performance

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

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

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

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

RF/IF Differential Amplifiers

; o3 Noise
Part Number e Frequency Output IP3 ot Figure Package ECCN Ordering
P (MHz) (dBm) at Max (V) (mA) (mm) Code Part Number
il Gain (dB)

ADL5580 Resistor 41510000  0toT0 403 -86.4/-66.1 n2 548 276l-224 0 EAR99 ADL5580BCCZ-R7
programmed LGA

Low Noise Amplifiers

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

ADL9005 0.01to 26.5 18.5 185 25 Internal 4 x 4 LFCSP EAR99 ADLS005ACPZN
ADL8104 High OIP2LNA  0.4to75 15 20 32 35 Internal 5 150 3 x 3 LFCSP EAR99 ADL8104ACPZN
HMC8412 LNA 04t010 15 19 32 15 Internal 5 60 Die EAR99 HMCB412CHIPS
ADL9006 LNA 2t020 155 18 23 25 Internal 9 53 5x 5 LFCSP_CAV  EAR99 ADLS006ACGZN
ADL9I006 LNA 2t028 155 17 2 25 Internal 5 55 Die EAR99 ADLI006CHIPS

Low Phase Noise Amplifiers

Additive
. . Phase Noise .
. Frequency | Gain Output Output Noise Device Vs ls Package Ordering
Part Number | Description | “(gy;) | (dB) | P1dB(dBm) | 1P3 (dBm) | Figure (dB) g?f::tz) Match | () | mA) | (mom) | ECENEO%® 1 part Number
(dBc/Hz)

ADL8150 L] ; 6to 14 13 19 315 35 -1712 Internal Die EAR99 ADL8150ACHIP
phase noise

ADL8I50 L 5 6 to 14 12 18 30 3.6 172 Internal 5 T4 2x2LFCSP  EAR99 ADL8I50ACPZN
phase noise

Linear and Power Amplifiers

Frequency | Gain Output Output Noise Device Vs Ordering
(GH2) | (dB) | PidB(dBm) | IP3 (dBm) Flgure(dB) Mach | (V) (/-\) Package (mm) | ECCNCode | o1t \ymper

ADPA7007 TW WB PA 20 to 44 425 Internal 1400 T7xTLCC_HS ~ 3A001.b.2d  ADPA7007AEHZ
ADPA7004 Poweramp  40to 80 18.5 22 31 = Internal 35 550 Die 3A001.b.2.g  ADPA7004CHIPS
ADPA7008 TWPA 20 to 54 18 30.5 38 6 Internal 5 1500 Die 3A001.b.2.d  ADPA7008CHIP
ADPA7009 0.5WPA 20 to 54 19.5 285 35 55 Internal 5 750 Die 3A001.b.2.d  ADPA7009CHIP

GaN Power Amps

Frequency | Gain Output Output Noise Ordering
G | (68 | pads(dBm) | 13 (dam) | Figure gp) | OPETEton dBm mA Package (mm) | ECCN Code o1\ mber

ADPATIO5 40W,GaNPA  09to16 345 Pulsed 5x5LFCSP_CAV ~ EAR9  ADPATIO5ACGZN

Analog Controlled VGAs

. Bandwidth Gain Range ) Vg ks Package .
Part Number | Description (GH2) (dB) ECCN Code Ordering Part Number

ADRF6521 L] 0.01t0 3 -3 to +18 259 10.5 3 x 3 LFCSP 5A991.b ADRF6521ACPZ
analog VGA
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Single, Double, and Triple Balanced Mixers

Conversion LO/RF LO/IF LO Drive .
i on| (| 6% |y || i | it | s | 1 | ot
(dB) (1) (1) (dBm)

HMC560A Passive 241038 22to38 0to18 EAR99 HMC560A
HMC787A Passive  3to10 3to10 Oto4 -8 22 47 b 8 15 17 Die EAR99 HMC787AG

I/Q and Image Reject

Conversion Image LO/RF LO/IF . .
Part Number | Description RE o " Gain Rejection | Isolation | Isolation D”Ye et | Uiy
(GHz) | (GHz) (GHz) Nominal (mm) Code | Part Number
(dB) (dBc) (dB) (dB) (dBm)

HMC525A I/Qand IRM  4t085 4to85 0to3b -8 20 30 47 23 8.5 18 Die EAR99 HMC525A

mmWave Imaging Chipset

Output
Part Number Description Input(l;rﬁg)uency Frequency Power (W) Package (mm) ECCN Ordering Part Number
(GHz)
ADAR2001 [0 Bszita <0 6 Lo e 251010 10 to 40 0.45 6% 6 L6A EAR99 ADAR2001ACCZ
Lx frequency multiplier/filter
ADAR200K LA I o L e 10to 40 0008 0.910 7x716A EARS ADAR2004ACCZ

mixer with 4x L0
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Quad-Band VCOs

VCO Phase
Part Number Description Fre(gl:lir;cy @N]%iskeHz

(dBc/Hz)
HMC8362 Quad-band VCO N9 t018.3 -10
HMC8364 Quad-band VCO 18.1t0 26.6 -63.5

Digital Tunable Filters

Part
Number

Description

Digital tunable

S BPILP/HP filter

Frequency
(GHz)

2t018

ADI RadioVerse Integrated Transceivers

Part

Product Features

Number
36/46/56 quad-channel,
ADRVI0I0  massive MIMO/small cell TDD RF
transceiver
36/46/56 quad-channel, massive
ADRV9029  MIMO/small cell TDD and FDD RF
transceiver with integrated DPD
Narrow-/wideband SDR, high
;\‘[;51\19002 dynamic range, CMOS/LVDS

interface

Functionality

4Tx, 4
R, 2 ORx

4Tx, &4
Rx, 2 ORx

2Rx, 2Tx
(TDD/FDD)

Translation Loop PLL+VCO Module

Part Number Description

ADF4401A
New

Translation loop
PLL+VCO module

Ultrawideband VCOs

Frequency

(GHz)

0.0625 to 8

VCO Phase

Noise @ 10 kHz

(dBc/Hz)

=51

Insertion
Loss (dB)

VCO Phase
Noise

@100 kHz

(dBc/Hz)

-975
-915

Wideband

Number
of Bands

650 MHz
to 6 GHz

75 MHz
to 6 GHz

30 MHz
to 6 GHz

Integrated

Vo

Yes

VCO Phase
Noise @ 100 kHz
(dBc/Hz)

Rejection

Interface
(dB)

>35 SPI

Bandwidth

(d

200 MHz Rx,
450 MHz Txand ORx

200 MHz Rx,
450 MHz Txand ORx

12 kHz to>40 MHz 80

-4to +8
-8 to +4

Rx Image
Rejection

1t013.5 5

Return Loss
(dB)

Rx NF/IIP3**

Vioe Vee lee
(V) (V) | (mA)

1t013.5

99

BP Insertion
Loss @ 96
(dB)

Tx 0IP3
(dBm)

Be)*

75 12 dB/+22 dBm 29
1.9 dB/

75 21 dBm 28

to90 12 dB/+26 dBm >30

Phase Noise

Frequency
Ref Input
(MHz)

(dBc/

10 to 500

Isolation

(dB)

-135

@ 10 kHz
Offset,
6.45 GHz

Hz)

Input IP3
(dBm)

Package Size

(mm)

66 0FN
66 0FN

Package
(mm)

9x9LGA

(mm)

T x 14
CSP_BGA

14 = 14
CSP_BGA

12x12
CSP_BGA

Vs Package
(V) (mm)

0.34/0.43

POUT VTUNE VCC |CD
(dBm) (V) (V) | (mA)

-0.5t023

On/0ff
Time
(ns)

50/3.3

70 39x39LCC

Package
(mm)

1818

LGA_CAV

ECCN Code

EAR99

Package Size

Ordering

Part Number

ECCN
Code

EAR99 HMC8362LP6GE

EAR99 HMCB364LP6GE

ECCN
Code

Ordering
Part Number

EAR9S  ADMV8BI8SCCZ

SERDES

Engine Lanes
8 Rx, 8 Tx

Linearization

up to 4 Rx, 4 Tx
200 MHz BW

Yes,

linearization =
Rx BW 40 MHz

Ordering Part
Number

EAR99 ADF4401ABCEZ

Ordering Part
Number

ADF5709BEZ

ECCN
Code

Ordering Part
Number

Part . Frequency
Wil Description (GH2)
aorszg  Ultrawideband g e 1 905
\VCo
SPDT
Part Number Description | Frequency (GHz)
ADRF5300 UL 241032
neg. supply

11

SP3T, SP4T, SPET, SP8T Switches

Insertion
Loss

38

Isolation
(dB)

37

65

Input IP3
(dBm)

60/60

On/0ff
Time

Control Package
Input (mm)
CMDS/L\{TTL 33 L0A
compatible

Control
Input

Package
(mm)

EAR9S  ADRF5300BCCZN

. Frequency
Part Number Description )
ADRF5042 SP4T, nonreflective  0.1to 44
. 9 kHz
ADRF5043 SP4T, nonreflective to 44 GHz

(dB)

Input P0.1dB
(dBm)
27 26
27 26

47

48

(ns)
14

2.8 ps

0/3.3

0/3.3

3= 316A

3= 3L6A

ECCN Ordering
Code Part Number
EAR99  ADRF5042BCCZN
EAR9  ADRF5043BCCZN
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MEMS Switches

. . Insertion 0ff NIEREE]
Device Switch | Leakage | Frequency . [IP3 Package ECCN .
Part Number Configuration Switch 0ff ) l(-(?;? Is?ldaél)on (dBm) Fre(g:ezr;cy (mm) Code Ordering Part Number
18

ADGM1004 (&) x1 500 pA 67 25 5x4LFCSP  EAR99 ADGM1004JCPZ-RL7
ADGM1304 (41)x1 16 500 pA 0to 14 0.26 2% 69 36 25 5x4LFCSP  EAR99 ADGM1304JCPZ-RL7

Massive MIMO RF Front Ends

Device . Frequency Insertion Gain NF Package .
Configuration (GHz) Loss (dB) (dB (dB) (mm) 2L Eaite Oty Fei bz

Dual-channel 5 1256 LNA, high

ADRF5515 bypassable RIB TN | gy 0.45 43 33 1 6xGLFCSP  5A%9Lb ADRFESI5BCPZ
LNA power SPDT

ADRF5519 Dual channel  2Stage LNA bigh )50 g 05 43 3 1 6xGLFCSP  5A%9TH ADRFESI9BCPZ

power SPDT

High Speed Analog-to-Digital Converters >20 MSPS

Data

Power Package

AD9217BBPZ-106/
AD9217 12 10 57 2.4 1.4 LVDS 42  12x12BGA_ED  3A001a.5.a.3 ADOZTTBBPZ-60
AD3083 16 12 2 82 = 05to2 JESD204B 09  9x9CSP_BGA 3h991.c.2 AD9083BBCZ

High Speed Digital-to-Analog Converters 230 MSPS

Device Noise Spectral
Part Number Primary

Vector signal

AD9166
generator

1 16 12 154 46 4.3 JESD204B

Mixed-Signal Front Ends

DAC/ADC DAC/ADC

Device ADC Product Data Output Package Ordering Part

No.of | Resolution Density SFDR IFUST I[r]1?1tuat Power | Package Size ECCN Ordering
Function Channels (Bits) (dBm/Hz) (dB) mA) | Interface (W) (mm) Code Part Number
4.88

. Max
PartNumber |  Channels | RESOUUOM | sampleRate | ApcsvR | L | v, | output ECCN Code | Ordering Part Number
(Bits) (] (mm)
(GSPS) Interface
1

15x15BGA_ED  3A001.a.5.0.1  AD9166BBPZ

Part Number . . Resolution | Sample Rate . ECCN Code
Configuration (Bits) (GSPS) Aperture Description Interface (mm) Number
LxchlF/ MxFE quad, 16-bit 12 JESD204B <15
AD9081 IF-to-bits Tx/Rx 16/12 12/4 0to75 65 GSPS RF DAC and dual, JESDZU4C' BOALED 3A001.a.5.a.3  AD908IBBPZ-4D4AC
subsystem 12-bit, 6 GSPS RF ADC -
2 Rx DPD observer,
b x qh IF/ brloadband wireline, JESD204B, 515
AD9082 RF-to-bits Tx/Rx 12 6 0to7 16 triggered frequency 3A001.a.5.a.3  AD9082BBPZ-4D2AC
o JESD204C BGA_ED
subsystem hopping, wireless
infrastructure
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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.

> [Pores g

Design Center
Search all Design Center Resources

AFULL SPECTRUM : o .
OF RF EXPERTISE . hpesocegh e

dershif RF Technology Advantage

RF Applications

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

> Smallest size for compact active antenna systems

> Flexible options for single polarization

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

wireless datalink

Applications

» Highest channel count for cost-effective scalability

MXFE 4T4R Radio

or horizontal and vertical polarization

MXFE

RF DAC >
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Highest Channel Count Beamformer
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90°
RF DAC > | Amp %] s O
12dB Integrated
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|\ ADLS335 % ADMV1018
RFDAC > Amp ] B L
o 12dB L
ADL5335
90°
RF DAC > - Amp>—> IHm SO
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< LO Ref, K
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LT
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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 Ghps) and JESD204C

ADMV1018: 24 GHz to 29.5 GHz
Single-Chip Up/Downconverter

> Addressing n257, n258, n261 bands
1.5 GHz 1/0 bandwidth
» Two up/downconversion modes

v

v

LO doubler (x2) and quadrupler (x4) modes

RIB (Radiated Interface Boundary)

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

» 16 selectable transmit/receive channels
dual polarization

» Addressing n257, n258, n261 bands in
one footprint

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

vV v v v

Memaory for transmitter and receiver
beam positions

» Compact package

vISIT ANALOG.coM 11


https://www.analog.com/AD9081
https://www.analog.com/ADMV1018
https://www.analog.com/ADMV4828
https://analog.com

12

MXFE 4T4R Radio

39 GHz to 47 GHz Solutions
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Highest Channel Count Beamformer
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2 Distribution: = !
LO Ref, :
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H 90°
oS |
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FMC+ Connector 12 V DC Power 100 MHz to 6 GHz IF

ADMV1139: 37 GHz to 48 GHz
Single-Chip Up/Downconverter

» CMOS up/downconverter with industry-leading
efficiency and linear Py with 56 NR

> 1.5 GHz I/0 bandwidth
» Two up/downconversion modes

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

RIB (Radiated Interface Boundary)

ADMV4928: 37 GHz to 43.5 GHz,
16-Channel Beamformer

» 16 selectable transmit/receive channels dual
polarization

> Addressing n260 and future 40 GHz to
43.5 GHz bands in one footprint

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

v vV v vy

Memaory for transmitter and receiver
beam positions

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

JESD204B/JESD204C Serial Interface

M ADC

ADRVS026 4T4R20rx Transceiver

ORx Input
ORx1...4

Tx Input
Tx1...4

Rx Input

Rx1...4

AAAA

| Decimation, pFIR, AGC, DC Offset, QEC, Tuning, RSSI, Overload | | PFIR, LO Leakage, QEC, Tuning, interpolation || Decimation, pFIR, DC Offset, QEC, Tuning, Overload |

Pre-

Amplifier Coupler Circulator

500
Termination
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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
damaging RF power, while maintaining rabust receiver performance

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

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

> Low insertion loss: 0.65 dB at 3.6 GHz

» High channel isolation

> Integrated bias and matching circuits

] 406ND
-] 39 TERM-C1
38 NIC
37GND
36 GND
35 GND
34 VDD1-CH
33NIC
32NIC
31 VDD2-CH

Integrated 20 W SPDT and 2-Stage LNA per Channel
> ADRF5515: 3.3 GHz to 4.0 GHz
» 20 W LTE average power (3 dB PAR) at 105°C, lifetime operation

T T
T T T TR T
LISV NI

GND 1[

I
"o

30GND
129 RXOUT-C1
28 GND

GND 2[
ANT-CHA 3[
GND 4

o
non,

27BP-CHA

> Low noise figure: 1.0 dB at 3.6 GHz at receiver operation WCTRL CHAB 5 [ =5 -]26 PD-CHAB
SWVDD-CHAB 6 [~ -—4 _]25NIC
: : . GND 7[> =124 BP-CHB
> Low insertion loss: 0.45 dB at 3.6 GHz ANT-CHB 8 [=5 22923 6ND
) X . GND 9[> =122 RXOUT-C1
» High channel isolation GND 10 [=3 *121 GND
> Integrated bias and matching circuits i
Famgporesg
2222222220
852556565225
= 5 o
o [=]

ADRVS9026: Wideband Integrated Quad RF
Transceiver with Observation Path

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

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

» Support for TDD and FDD applications

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

> Integrated AGC, DC offset, and quadrature error correction
> Interface: 24.33 Gbps JESD204B/JESD204C

» Package: 14 mm x 14 mm chip scale BGA
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ADRV9026: Wideband Integrated Quad RF Transceiver with Observation Path

RX3+
RX3-
RX4+
RX4-
RX1+

RX1-
RX2+
RX2-

TX3+
TX3-
TX4+
TX4-

X1+

TX1-
TX2+
TX2-

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

ORX1+

ORX1-

VDDA_1P8'
VDDA_1P3?
VDDA_1P0?
VIF
VDIG-1PO

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/ORX2
> Rx1 |
- :;7< ADC »| D
- Programmable
= FIR,
- x [0 AGC, L
> = Lo, | DCOffset, ~
QEC,
Tuning, RSSI,
L | He > Overload
~ 1 |
-< Tx2
‘ o JESD204B/
© - JESD204C
< Ly x Loy [ Lo I'.’eak;ge. I ferfial
Z EC, Tuning,
B E QEC . nterface
] LO2 | Interpolation [*
:;7‘4( DAC
ORX1/0RX2 '
o N —~ .“ ; ; nC > Decimation, |
g PFIR, _
| ¥ g DC Offset, = : 8
> _ = Lo3 QEC, Tuning,
> % Overload
.I A K e -
<ﬂBL>
GPIO %
Power Aux!liary ADC
Management Auxiliary DAC 19
Microprocessor Clock Generation
and
Synchronization
LO3
RF Synth
RF Synth SPI Port
@ LO1q —
4
L02 Control 4
Interface 4

' VDDA_1P8 represents VCONV1-1P8, VCONV2_1P8, VANA1_1P8,VANA2_1P8,VANA3_1P8, VANA4_1P8, and VJVCO_1P8.

2VDDA_1P3 represents VANAI_1P3, VANA2_1P3, VCONV1_1P3, VCONV2_1P3, VRFVCO1-1P3, VRFVCO2_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.

SERDOUTA®
SERDOUTB%:
SERDOUTC:
SERDOUTD:

SYNCIN1:
SYNCIN2:
SYNCIN3%

SERDINAx
SERDINB:
SERDINC:
SERDINDx

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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RF Amplifiers

RF/IF Differential Amplifiers

o0t 30 Noise
Part — Frequency . Figure Package .
Description Harmonic ¥ Ordering Part Number
Number (MHz) (dBc) at Max (mm)
Gain (dB)
LT1994CDD#TRPBF
LT1994IDD#TRPBF
R/R output, resistor 3x3DFN LT1994HDD# TRPBF
LT1994 programmed 0to70 0to 40 = -88/-84 = 3,545 14.8 MSOP EAR99 LT19994MPDDATRPBF
LT19994CMS8#TRPBF
LT19994IMS8#TRPBF
AD8372 Dual DVGA, 1dB step 1t0130  -9to+32 35 -78/-85 79 5 212 5x5LFCSP  EAR99 AD8372ACPZ-R7
. LTC6403CUD-1#TRPBF
LTC6403-1 Resistor programmed 0to 200 0 to 40 28 -76/-Th 10.8 35 1 3= 30FN EAR99 LTC6403IUD-T4#TRPBF
] . LT6402CUD-6#TRPBF
LT6402-6 Fixed 6 dB gain 0 to 300 6 36 -84/-84 12.6 5 30 3x30FN  EAR99 LT64021UD-6 4TRPBE
) . LT6402CUD-12#TRPBF
LT6402-12 Fixed 12 dB gain 0to 300 12 37 -82/-T3 151 5 30 3x30FN EAR99 LT64021UD-124TRPBE
. . LT6402CUD-20#TRPBF
LT6402-20 Fixed 20 dB gain 0 to 300 20 36.5 -80/-80 125 b 30 3x30FN EAR99 LTCB4021UD-204TRPBE
Uit LTC6404CUD-1#TRPBF
LTC6404-1 resistgrg 0 rammr'e d 0 to 500 0 415 -102/-90 13.4 35 218 3x30FN EAR99 LTC6404IUD-THTRPBF
prog LTCB404HUD-HTRPBF
AD8375 Dual DVGA, 1dB step 15to630  -4to+20 50 -85/-92 8.3 5 125 4x4FCSP EAR99 AD8375ACPZ-R7
. LT64TICUD#TRPBF
LT64M Dual selectable gain 01to 650  +1,-2 -1 30 -63/-52 247 512 16 3= 30FN EAR99 LT64TIUD#TRPBF
. LTC6405CUD#TRPBF
LTC6405 Resistor programmed 0to 700 0to 40 234 -82/-65 15 5 18 3% 30N EAR99 LTC64051UDHTRPBF
. . LT1993CUD-10#TRPBF
LT1993-10 Fixed 20 dB gain 0to 700 20 40 -71/-67 127 5 100 3x30FN EAR99 LT199931UD-104#TRPBE
AD8376 Dual DVGA, 1dB step 15to700  -4to+20 50 -82/-91 8.7 5 250 5x5LFCSP  EAR99 ADB376ACPZ-R7
AD8370 DVGA, <1 dB step 0to750 -8to+34 35 -65/-62 12 35 79 TSSOP EAR99 ADB370AREZ-RL7
: . LT1993CUD-2#TRPBF
LT1993-2 Fixed 6 dB gain 0 to 800 6 38 -72/-69 12.3 5 100 3x30FN EAR99 LT19931UD-24TRPBF
) . LT1993CUD-4#TRPBF
LT1993-4 Fixed 12 dB gain 0to0 900 12 40 -76/-70 14.5 5 100 3x30FN EAR99 LT19931UD-4#TRPBF
>6 dB gain LTC6404CUD-2#TRPBF
LTC6404-2 resistor roqramme d 0to 900 >6 45 -98/-98 10 35 30.4 3x30FN EAR99  LTC6404IUD-2#TRPBF
prog LTC6AO4HUD-2#TRPBF
AD8350 Fixed gain 1to 900 15 28 -66/-65 6.8 5 28,30 Soic EAR9  AD8350ARMZ15-REEL7
AD8350 Fixed gain 1t0 900 20 28 -66/-65 6.8 5 28,30 MSOP EAR99 AD8350ARMZ20-REEL7
ITC6401-20  Fixed20dBgain  Oto1300 20 305 -80/-57 64 3 50 T | Ep | BT

LTCB4011UD-20#TRPBF

LTC6421CUDC-20#TRPBF
LTC64211UDC-20#TRPBF

\Tceézi-0 . Dual matched 001300 20 B2 7478 62 3 80 3x4OFN  EAR99
differential amplifiers

LTCB432-15 Lt ISR D 01to1400 159 503 -92.2/-90 32 5 166 Lx4OFN  EARSY  LTCB432AIUF-15#TRPBF
100 kHz, fixed gain
LTC6432-15 i 01to1400 159 4 -92.2/-90 32 5 166 Lx4OFN  EAR9S  LTCB432BIUF-15#TRPBF

100 kHz, fixed gain
LTCB410CUD-6#TRPBF

LTC6410-6 Configurable Ry, 0 to 1400 6 % -85/-6 8 35 @5 3k30m EaRe roin ROt
. . LTCB4OTCUD-264TRPBF

ITCB401-26  Fixed26dBgain  Oto1600 26 40 -81/-54 65 3 4 330 Eargy  [TOON IO TR

LT84 URGEIMEL L2 g 0 39 -100/-66 13 5 123 Gl | g | WL

LTCBA4T7IUDCHTRPBF

LTC6420CUDC-20#TRPBF
LTC64201UDC-20#TRPBF

with fast clamp

Tce420-20 . Dual matched 0to1800 20 32 -80/-88 62 3 80 3x4OFN  EAR99
differential amplifiers

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

Noise

Figure Package ECCN

at Max (mm) Code
Gain (dB)

anlsrd
Harmonic
(dBc)

Frequency Output IP3

Part Number Description (MHz) (dBm)

Ordering Part Number

Dual DVGA, parallel and

ADL5205 - 0to1700  -9to+26 485 -15/-815 6.6 33,5 175 6x 6 LFCSP  5A391.b ADL5205ACPZ-R7
serial control, 1dB step
12 dB gain resistor LTC6404CUD-4#TRPBF
LTC6404-4 0 gramme d 0 to 1700 >12 455 -100/-100 8 3,5 3 3x30FN EAR99 LTC64041UD-4#TRPBF
L LTC6404HUD-4#TRPBF
LTC6400-20 Fixed 20 dB gain 0to 1800 20 415 -T4/-74 6.5 3 90 3x30FN EAR99 HIEEAOEL DI i

LTC64001UD-20#TRPBF
LTC6400-14 Fixed 14 dB gain 0 to 1900 14 38 -18/-T4 11 3 85 330N EARIS  LTC6400CUD-14#TRPBF
LTC6400CUD-26#TRPBF

LTC6400-26 Fixed 26 dB gain 0to 1900 26 38 -83/-72 6.9 3 85 3= 3 0FN EAR99 LTC64001UD-264#TRPBF
. ] LTC6401CUD-14#TRPBF
LTC6401-14 Fixed 14 dB gain 0 to 2000 14 33 -19/-57 14 3 45 3= 3 0FN EAR99 LTCB40IUD-144TRPBF
LTC6430-15 Fixed 15.2 dB gain 20 to 2000 15.2 50 -80.5/-87 3 5 160 4x4QFN EARS9  LTC6430AIUF-15#TRPBF
LTC6430-15 Fixed 15.2 dB gain 20 to 2000 15.2 47 -80.5/-87 3 5 160 4x40FN EAR99  LTC6430BIUF-15#TRPBF
LTC6430-20 Fixed 20 dB gain 20 to 2060 20.8 51 __29089/ 29 5 170 4x4QFN EAR9S  LTC6430AIUF-20#TRPBF
LTC6430-20 Fixed 20 dB gain 20 to 2060 20.8 47 __29089/ 29 5 170 4x4QFN EAR99  LTC6430BIUF-20#TRPBF

Differential buffer
LTC6416 with programmed 0.1to 2000 0 40 -75/-59 6.4 3 42 3x2DFN EAR99
output clamp

LTC6416CDDB#TRPBF
LTC6416IDDB#TRPBF

LTC6400CUD-8#TRPBF

(TC6400-8 Fixed 8 dB gain 0t 2200 8 35 -86/-TI i 3 85 330 EaRgg O
. . LTCB401CUD-BHTRPBF
LTC640-8 Fixed 8 dB gain 0 to 2200 8 35 7859 123 3 i 330 EaRey Lot YO
AD83S1 Resistor programmed 10102200  0t026 31 98 5 35 28 MSOP  EAR99 ADB3SIACPZ-RT
AD8352 Resistor programmed ~ 10t02200  3t0o 25 4 -83/-82 15.5 3,5 37 3x3LFCSP  EAR99 AD8352ACPZ-R7
ADLSSG] Pin strap 10102900 61265 49 ~95/-87 8 33 40 3«3LFCSP  EARSY  ADLSSGIACPZ-R7
LTC8406CUDATRPBF
. 33 0FN LTCB4O0BIUDHTRPBF
LTC6406 Resistor programmed 0 to 3000 0to 40 2.4 -77/-65 15 & 18 MSOP EAR99 LTC6406CMSSE#TRPBF
LTCB4OBINSBEHTRPBF
ADALG DVGAparalleland 0405900 310418 50 -8w-100 56 35 150 4x4LFCSP EARSD  ADAASGIACPZN-RT
serial control, 1dB step
ADLS562 Pin strap 003300 61255 4  -04/-87 73 33 80  3x3LFCSP EARYY | ADLB562ACPZ-R7
ADL5567 Dual 0t04300 20 48 9103 71 335 8 Lx4LFCSP  EARSD  ADLGGGTACPZN-RT
ADL5566 Dual 0to4500 16 5] 91‘6(7]’ 658 3,5 0,160 4x4LFCSP EAR9D = ADLSSBGACPZ-R
ADLS569 Differzggaés"l’;‘r"iﬁer’ Oto500 20 0 78/-T1 93 5 86  25x3LFCSP  EARYY ADL5569BCPZ
ADL5565 Pin strap 0to7000 612565 55  -108/-103 87 35 70,80 3<3LFCSP EARSY | ADLBGBSACPZ-R
’,“25558” Resistorprogrammed 01010000  Otol0 403  -664/-661 T2  5/-18 276/-224  L4x4L6A  EARS)  ADL5GBOBCCZ-R
LTC8409CUDBHTRPBF
(06409 Resistor programmed 01010000 Oto52 39 -88/-03 69 35 B 3<20FN  EARIS  LTCBLOSIUDBHTRPBF
LTCB409HUDBHTRPBF
Dual, resistor LTC64191V#PBF
LTCB419 o 0010000 0t5 335  -85/-83 69 35 104 4x3L0FN  EAR99 e e

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

Eart Description Frequency Gain Device Vs Package ECCN Ordering
umber (GHz) (GL3)) Match (V) (mm) Code Part Number
HMC356 LNA 035055 T Extermal 5 104  3x3LFCSP ARG HMC356LP3E
o HIghOP2LNA  04to75 1 2 3 35 Itemal 5 150 3x3LFCSP  EAR9 ADLBIO4ACPZN
HMC373 LNA 07t n 2 35 1 ntemal 5 90  3<3LFCSP ARG HMC373LP3E
HMC376 LNA 07t 15 2 36 07  Inemal 5 73 3x3LFCSP  EARSS HMC376LP3E
HMCBT8A LNA 121022 19 2 36 075  Extenal 5 T 3x3LFCSP  EAR9D HMCEIBALP3E
HMC374 LNA 03t03 15 2 3 15 Intemal 5 90  SOT-26 EAR9O HMC3T4E
HMC3 74+ LNA 03t03 3 1 35 6 Itemal 33 75 SC70 EAR99 HMC374SCT0E
ADLE521* LNA 04tos 208 2 37 09  Extenal 5 60  3x3LFCSP  5A99lb | ADLSSZIACPZ-R7
ADL5523* LNA 0htod 05 2 34 08  Extenal 5 60  3x3LFCSP  5A9Lb | ADLEG23ACPZR7
HMCB09 LA 2104 205 2 36 3 Iemal 6§ 10 Die EAR9 HMCG0
HMC809 LNA 2104 2 25 35 35  Intemal 6 70 4x4LFCSP ARG HMCBO9LCH
HMCTIA LNA 48106 145 18 295 13 Extemal 5 88  3x3LFCSP  EARSS HMCTITALP3E
HMC332A LNA 35107 12 195 35 17 Intemal 5 59 Die EAR9O HMC392A
ADLGIT* LNA 0008 125 1 34 28 Intemal 5 70 6x6l6A ARG ADLSTIACCZN
HMC392A LNA 35108 7 19 35 18 Intemal 5 Bl 4x4LFCSP  EARSS HMC392ALCH
ADLS71 LNA 591085 259 166 299 16 Intemal 33 865 2<2LFCSP  EARS  ADLST2ACPIN-RT
HMC8L10 LNA 001teT0 195 25 33 M Intenal 5 65 2x2LFCSP  EARSS HMCB4IOLP2FE
HMC8A10 LNA 0071010 19 2 33 13 Intemal 5 6 Die EAR9 HMCBA410
HMCBT  Wideband LNA  001to10 3 2 3 17 Intemal 3,5 55  2<2LFCSP  EARG9 HMCB4TLP2FE
HMC839 LNA 02104 3 2 38 23 Intemnal 5 M0 SOT-89 EAR99 HMCG39STB9E
ADRFSGA5A  BypassableLNA  24t0 42 3 19 3 145  Extenal 5 86  6xGLFCSP  EARSD  ADRFSS4SABCPZN
ADRFS47  BypassableLNA 37053 33 18 3 16  Extemal 5 8  Gx6LFCSP  EARS  ADRFSS47BCPZN
Noeil? LNA 041010 3 19 3 15 Itemal 5 60 Die EAR99 HMCB4I2CHIPS
HMCa:R2 LNA 04toT 15 18 33 15 Itemal 5 60  2x2LFCSP  EARS9 HMCBL2LP2FE
ADRFS549  BypassableLNA 181028 35 19 3 1 Extemal 5 85  Gx6LFCSP  EARS | ADRFS549BCPZN
HMCg02* LNA 51010 19 8 2 18 ntenal 35 80  3x3LFCSP  EARSS HMCI02LP3E
HMCS02 LNA 51010 2 6 2 16 Itemal 35 80 Die EAR99 HMC902
HMCT53 LNA Tt 7 18 30 15 Itemal 5 55  4x4LFCSP  EAR99 HMCT53LP4E
ADLET23 LNA 01ton7 245 15 %7 22 Intemal 33 1081 2<2LFCSP  EARSS  ADLST23ACPIN-R7
HMG-ALHA44 LNA 1t 12 7 19 28 5 Intemal 5 5 Die EAR99 HMC-ALHA44
HMCT72 LNA 21012 15 3 2 18 ntenal 4 45 4x4LFCSP  EARSS HMCTT2LCH
HMCS4 LNA Ttol 7 1 % 18 Intemal 35 Die EAR99 HMC564
HMCBB4* LNA Ttoth 7 3 2 18 ntenal 3 51 4x4LFCSP  EARSS HMC5B4LCA
ADLST24 LNA DItB4 24 154 284 21 Intemal 33 1087 2<2LFCSP  EARIS  ADLST24ACPIN-RT
HMCL90 LNA 11016 27 25 35 25 Intemal 5 200 5x5LFCSP ARG HMCA90LPSE
HMCA90 LNA Rt 27 % 35 2 Intemal 5 200 Die EAR99 HMC490
HMCg03* LNA 6ol 18 n 2 17 Intemal 35 80  3<3LFCSP ARG HMCO03LP3E
HMC903 LNA 61018 19 3 27 16 Itemal 35 90 Die EAR9 HMC903
HMCBT6* LNA 9078 2 3 2 2 Intemal 3 65 5x5LFCSP  EAR9D HMCST6LCS
HMCST6 LNA 91078 2 13 2 2 Intemal 3 65 Die EAR9 HMCST6
ADL5725 LNA M7l 278 138 %3 24  Intemal 33 108  2x2LFCSP  EARSY  ADLST25ACPZN-RT
HMCA462 e 21020 3 n % 25  Intemal 5 66  5x5LFCSP  EARG9 HMC4G2LPS
HMC462 e 2t020 % 3 27 25 Intemal 5 63 Die EAR99 HMCL62
! LNA 21020 155 18 23 25  nemal 5 55 o5% AR ADL90OGACGIN

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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https://www.analog.com/HMC356
https://www.analog.com/ADL8104
https://www.analog.com/HMC373
https://www.analog.com/HMC376
https://www.analog.com/HMC618A
https://www.analog.com/HMC374
https://www.analog.com/HMC374E
https://www.analog.com/HMC374
https://www.analog.com/ADL5521
https://www.analog.com/ADL5523
https://www.analog.com/HMC609
https://www.analog.com/HMC609
https://www.analog.com/HMC609
https://www.analog.com/HMC717A
https://www.analog.com/HMC392A
https://www.analog.com/HMC392A
https://www.analog.com/ADL8111
https://www.analog.com/HMC392A
https://www.analog.com/ADL5721
https://www.analog.com/HMC8410
https://www.analog.com/HMC8410
https://www.analog.com/HMC8410
https://www.analog.com/HMC8411
https://www.analog.com/HMC639
https://www.analog.com/ADRF5545A
https://www.analog.com/ADRF5547
https://www.analog.com/HMC8412
https://www.analog.com/HMC8412
https://www.analog.com/ADRF5549
https://www.analog.com/HMC902
https://www.analog.com/HMC902
https://www.analog.com/HMC902
https://www.analog.com/HMC753
https://www.analog.com/ADL5723
https://www.analog.com/en/products/hmc-alh444-die.html
https://www.analog.com/HMC772
https://www.analog.com/HMC564
https://www.analog.com/HMC564
https://www.analog.com/HMC564
https://www.analog.com/ADL5724
https://www.analog.com/HMC490
https://www.analog.com/HMC490
https://www.analog.com/HMC490
https://www.analog.com/HMC903
https://www.analog.com/HMC903
https://www.analog.com/HMC903
https://www.analog.com/HMC516
https://www.analog.com/HMC516
https://www.analog.com/HMC516
https://www.analog.com/ADL5725
https://www.analog.com/HMC462
https://www.analog.com/HMC462
https://www.analog.com/HMC462
https://www.analog.com/ADL9006

Low Noise Amplifiers (Continued)

;art Description Frequency Device Vg g Package ECCN Ordering
umber (GHz) Match | (V) | (mA) (mm) Code Part Number
HMC-ALH435 LNA 5t020 . Internal 5 30 Die EAR99 HMC-ALH435
HMC565 LNA 6to 20 2 10 20 2.5 Internal 3 53 5x5LFCSP EAR99 HMC565LC5
HMC565 LNA 6 to 20 22 10 20 23 Internal 3 53 Die EAR99 HMC565
ADL5726 LNA 212 t0 23.6 247 15.2 257 313 Internal 3.3 924  2x2LFCSP EAR99 ADL5726ACPZN-R7
HMC342 LNA 131025 20 5 13 35 Internal 3 43 Die EAR99 HMC342
HMC342* LNA 13t0 25 22 9 20 3.5 Internal 3 43 3 x 3 LFCSP EAR99 HMC342LC4
HMC517* LNA 17 to 26 19 13 23 25 Internal 3 67 4= 4 LFCSP EAR99 HMC517LC4
HMC517 LNA 17 to 26 20 1 23 2 Internal 3 65 Die EAR99 HMC517
ﬁ[ifo% LNA 0.01to 26.5 18.5 13.5 25 25 Internal 5 80 4 x4 FCSP EAR99 ADL9005ACPZN
HMC963* LNA 6 to 26.5 22 10 18 25 Internal 3.5 45 4= 4 LFCSP EAR99 HMC963LC4
HMC962* LNA 7510265 13 13 23 25 Internal 3.5 70 4= 4 LFCSP EAR99 HMC962LC4
HMC-ALHZ16 LNA 1410 27 18 14 = 25 Internal 4 90 Die 5A991.h HMC-ALH216
HMC504 LNA 1t0 27 19.5 7 26 22 Internal 4 90 4 x4 FCSP 5A991.h HMC504LC4B
HMC-ALH476 LNA 14 to 27 20 14 - 2 Internal 4 90 Die 5A991.h HMC-ALH476
HMC751 LNA 17t027 25 13 25 2.2 Internal 4 73 Lx4CC EAR99 HMC751LC4
HMC8401 LNA 0.01to 28 14.5 16.5 26 15 Internal 75 60 Die EAR99 HMC8401
o LNA 21028 155 m 2 25  Intemal 5 55 Die EARS9  ADL9OOGCHIPS
HMC7950 LNA 2t028 15 16 26 2 Internal 5 64 6x60FN EAR99 HMC7950LS6
HMC752 LNA 2410 28 25 13 26 25 Internal 3 70 4= 4 LFCSP EAR99 HMC752LC4
HMC341 LNA 21t0 29 13 6 16 2.5 Internal 3 30 Die EAR99 HMC341
HMC341 LNA 21t0 29 13 8 19 25 Internal 3 35 3 x 3 LFCSP EAR99 HMC341LC3B
HMC8400 LNA 0.2t0 30 13.5 14.5 26.5 2 Internal 5 67 Die 3A001.b.2.d HMC8400
HMC8402 LNA 2t0 30 13.5 215 26 2 Internal 1 68 Die 3A001.b.2.d HMC8402
HMC519* LNA 18 to 31 b4 il 23 3 Internal 3 75 4= 4 LFCSP EAR99 HMC519LC4
HMC519 LNA 18to 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 2410 32 2 1 = 2 Internal 5 68 Die 3A001.b.2.d HMC-ALH364
HMC263 LNA 24 to 36 20 8 18 2.2 Internal 3 58 3x3LFCSP  3A001.b.2.d HMC263LP4E
HMC263 LNA 24 to 36 22 8 17 2 Internal 3 58 Die 3A001.b.2.d HMC263
HMC566 LNA 29 to 36 20 12 24 28 Internal 3 80 Die 3A001.b.2.d HMC566
HMC566* LNA 29 to 36 2 12 24 2.8 Internal 3 82 4x4LFCSP  3A001b.2d HMC566LP4E
HMC-ALH4457 LNA 18 to 40 10 12 = 3.9 Internal 5 45 Die 3A001.b.2.d HMC-ALH445
HMC-ALH140 LNA 2410 40 1.5 15 = 4 Internal 4 60 Die 3A001.b.2.d HMC-ALH140
HMC-ALH244 LNA 2410 40 12 13 - 515 Internal 4 45 Die 3A001.b.2.d HMC-ALH244
HMC-ALH369 LNA 2410 40 22 1 = 2 Internal 5 66 Die 3A001.b.2.d HMC-ALH369
HMC1040 LNA 2410 43.5 22 12 22 27 Internal 2.5 70 3x3LFCSP  3A001.b.2.d HMC1040LP3CE
HMC1040* LNA 20 to 44 2 14 255 25 Internal 2.5 70 Die 3A001.b.2.d HMC1040CHIPS
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
HMC8325 LNA 7Tl'to 86 2 13 22 3.6 Internal 3 50 Die 3A001.b.2.g 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 * = Part supports single positive supply operation.
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https://www.analog.com/ADL5726
https://www.analog.com/HMC342
https://www.analog.com/HMC342
https://www.analog.com/HMC342
https://www.analog.com/HMC517
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https://www.analog.com/HMC341
https://www.analog.com/HMC341
https://www.analog.com/HMC341
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https://www.analog.com/HMC8402
https://www.analog.com/HMC519
https://www.analog.com/HMC519
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https://www.analog.com/HMC518
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https://www.analog.com/HMC566
https://www.analog.com/HMC566
https://www.analog.com/HMC566
https://www.analog.com/HMC-ALH445
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https://www.analog.com/HMC1040
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https://analog.com

ADLS9005: Wideband, Low Noise Amplifier, Single Positive Supply, 0.01 GHz to 26.5 GHz

Key Features

VDD
» Single positive supply » (OP1dB: 13.5 dBm typical from (F'TV)
> Low noise figure: 2.5 dB typical 0.01GHz to 20 GHz co P
from 0.01 GHz to 14 GHz > High 0IP3: 26 dBm typical from 00F - ATHF
> High gain: 17,5 dB typical from 0.01GHz to 14 GHz Jj E |—-|_—
0.01GHz to 14 GHz > RoHS-compliant, 4 mm x 4 mm, Ils
24-lead LFCSP <=
R1 ¢ d R {582 =
30003
L Rens 1 18
Applications J=‘:f|,}'pr 2 l— ﬂ RFour/ RF
. . E s %= Vo Output
> Test instrumentation RFInput = RF, =, 15 e
> Military o_r!'—s 14 Biasing
N Network
. 0.1pF E ADL9005 13
» Communications t ad
< <
c7 -L.c1o c1
4.7yF :I:IOOpF 0.01pF
ADL9006CHIPS: 2 GHz to 28 GHz, GaAs, pHEMT, MMIC Low Noise Amplifier
Key Features
» Single positive supply
> Low noise figure: 2.5 dB typical Voo BDESOCCCHES
from 0.01 GHz to 14 GHz
> High gain: 17.5 dB typical from
0.016Hz to 14 GHz

Vee2

> OP1B: 13.5 dBm typical from [«] s]
0.01GHz to 20 GHz -

> High 0IP3: 26 dBm typical from El—_L_ L B
001 6Hz to 14 GHz

> RoHS-compliant, 4 mm x 4 mm, o - L

24-lead LFCSP

Applications
» Test instrumentation
> Military

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

Key Features

>

Single positive supply
(self biased)

High 0IP2: 52 dBm typical at
0.6 GHz to 7.5 GHz

High gain: 15 dB typical at
0.6 GHz to 6 GHz

High OIP3: 32 dBm typical

Low noise figure: 3.5 dB typical
at 0.4 GHz to 6 GHz

RoHS-compliant, 3 mm x 3 mm,
16-lead LFCSP

Applications

>

>

Test instrumentation

Military communications

%]

o 5 8 o

zZ £ = Z

@ e 3R
GND 1 |-° 22112 NC
RF,, 2 ::—l_' '_]—:: 11 RFgyr
NC 3|[-° Z-]10 GND
NC 4([-° 219 NC

NC 5
NC 6
NC 7
NC 8

ADL8150: GaAs, HBT, MMIC, Low Phase Noise Amplifier, 6 GHz to 14 GHz

Key Features

>

>

>

0P1dB: 18 dBm (typical at 7 GHz
to 12 GHz)

PSAT: 22 dBm (typical at 7 GHz
t0 12 GHz)

Gain: 12 dB (typical at 7 GHz
t0 12 GHz)

0IP3: 30 dBm typical

Phase noise: 172 dBc/Hz at
10 kHz offset

Supply voltage: 5 V at 74 mA
6-lead, 2 mm x 2 mm LFCSP

Applications

>

>

>

Military and space
Test instrumentation

Communications

ADL8150ACHIP

il

= RFOUT/V,,

[ == 1]

o
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ADPA7008/ADPA7009: 22 GHz to 54 GHz, GaAs, pHEMT, MMIC, Wideband Power Amplifier

Key Features

> Freq range: 22 GHz to 54 GHz (. v v O VEZ
VREF
ADPA7008

» P1dB: 30.5 dBm
> Py 31dBm

> Typgain: 18 dB
> Vp:5V@15A

ADPA7008CHIP

ADPA7009
» P1dB: 28.5 dBm

_
RFOUT U
> Py 29 dBm % _%
> Typgain:19.5dB

> Vy:5V @ 750 mA
> Integrated power detector

» 50 ( matched input and output Vee2 Vop3s Vs

> Integrate into MCMs

Applications
» Test instrumentation Q
» Military and space

» Telecommunications infrastructure

ADPA7009CHIP

Vee2 = <
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Gain Blocks and Driver Amplifiers

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

ADL5534

ADL553

ADL5530*

ADL5536*
ADL5535*

ADL5605

LTC6433-15
LTC6433-15
LTC6431-20
LTC6431-20
LTC6431-15
LTC6431-15

AD83b4*

AD8353

ADL5320*

ADL5606

HMC789*

HMC741
HMCT740*
HMC395
HMC589A*
ADL560T*
ADL5602*
HMC636*

ADL5324*

ADL5321*

HMC326

HMC480*
HMC313
HMC3TT*

HMC3mT*

ADL5545*
ADL5544*
ADL5610*
ADL56T*

ADL5542

ADL5541

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

Gain block

Gain block

Gain block

Gain block
Gain block

W
driver amp

Gain block
Gain block
Gain block
Gain block
Gain block
Gain block

Gain block

Gain block
0.25W
driver amp

W
driver amp

0.25W
driver amp

Gain block
Gain block
Gain block
Gain block
Gain block
Gain block
Gain block

05W
driver amp

0.25W
driver amp

0.25W
driver amp

Gain block
Gain block
Gain block

Gain block

Gain block
Gain block
Gain block
Gain block

Gain block

Gain block

0.02 to 0.5

002 t0 0.5

Otol

0.02to1
0.02t01

0.7to1

0.0001to 1.4
0.0001to 1.4
002 to 1.4
002 to 1.4
0.02to17
002t 17

0.001to 2.7

0.001to 2.7

041027

18t02.7

07t02.8

0.05t0 3
0.05t03
Oto4
Oto4
0.05 to 4
0.05 to 4
02to4

0Ltok

23t04

Stokb

Otob
0to6
Oto6

Oto6

0.03t0 6
0.03to 6
0.03to 6
0.03t0 6

0.05t0 6

0.05to 6

20.9

16.8

15.9
159
20.8
20.8
15.5
155

20

20

13.2

24.3

145

241
174
18.4
221

18.7

14.7

20

22

20
19

3

19.2
19.2
22
22
20.6
20.6

26

3l

25

29

26

24

4]

37

45
46

4y

4
45
462
457
4
455

24

42

46

4

42
40
28
33
43
42
40

4y

4

36

34
27
32

32

36
35
38
39

39

39

25

2.6
32

48

3.22
3.22
26
26
3.33
3.33

4.2

56

4t

41

3.8

25
35
45
45
37
33
22

35

29
6.5

45

29
29
21
21

32

3.8

Internal

Internal

Internal

Internal

Internal

External

Internal
Internal
Internal
Internal
Internal

Internal

Internal

Internal

External

External

External

Internal
Internal
Internal
Internal
Internal
Internal

Internal

External

External

Internal

Internal
Internal

External

External

Internal
Internal
Internal

Internal

Internal

Internal

ol o1l ol ol ol ol ol

100

10

105
97

307

95
95
93
93
85.1
85.1

25

4

47

362

125

96
88
54
82
83
89
155

60

37

130

82
50
55

a5

56
55
9
91

93

90

LFCSP

3x3
LFCSP

2x3
LFCSP

S0T-89
SO0T-89

bk
LFCSP

bk OFN
bk OFN
b4 OFN
bk OFN
bk OFN
bx 4 OFN

2x3
LFCSP

2x3
LFCSP
S0T-89

bk
LFCSP

SO0T-89

S0T-89
S0T-89
Die
S0T-89
S0T-89
S0T-89
S0T-89

S0T-89

S0T-89

MSOP

S0T-89
SO0T-26
SO0T-89

3x3
LFCSP

S0T-89
S0T-89
S0T-89
SO0T-89
3x3
LFCSP
3x3
LFCSP

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

EAR99

EAR99

ADL5534ACPZ-R7

ADL5531ACPZ-R7

ADL5530ACPZ-WP

ADL5536ARKZ-R7
ADL5535ARKZ-R7

ADL5605ACPZ-R7

LTC6433AIUF-15#TRPBF
LTC6433BIUF-15#TRPBF
LTCB431AIUF-20#TRPBF
LTC6431BIUF-20#TRPBF
LTC6431AIUF-15#TRPBF
LTC6431BIUF-15#TRPBF

ADB354ACPZ-REELT7

ADB353ACPZ-REEL7

ADL5320ARKZ-R7

ADL5606ACPZ-R7

HMC789ST89E

HMC741STB9E
HMC740ST89E
HMC395
HMC589ASTBIE
ADL5601ARKZ-R7
ADL5602ARKZ-R7
HMCB36ST89

ADL5324ARKZ-R7

ADL5321ARKZ-R7

HMC326MS86

HMC480ST89
HMC313
HMC3TST89E

HMC3TILPSE

ADL5545ARKZ-R7
ADL5544ARKZ-R7
ADL5610ARKZ-R7
ADL56BTIARKZ-R7

ADL5542ACPZ-R7

ADL554TACPZ-R7
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Gain Blocks and Driver Amplifiers (Continued)

Frequency Galn Output P1dB | Output | Noise Figure | Device Vs I8 Package ECCN
(GHz) (dBm) | 1P3(dBm) (dB) Mach | (V) | (m&) | (mm) | code | Ordering PartNumber

HMC3T Gain block Oto8 External SC70 EAR99 HMC3TISCTOE
HMC396 Gain block 0to8 12 1 30 6 Internal 5 56 Die EARS9 HMC396
HMC405 Gain block 0to10 16 13 25 4 Internal ) 50 Die EAR99 HMC405
HMC397 Gain block 0to10 15 13 2% 45 Internal 5 56 Die EAR9 HMC397
HMC788A Gain block 0to10 1 20 33 7 Internal 5 78 LZFESZP EAR9 HMC788ALP2E
HMC3587 Gain block 41010 15 1 % 35 Intemal 5 4 L3FE§P EARS HMC3587LP3BE
ADLBIS0 L“:]’U‘i’;‘:se Btolh 13 19 315 35 Internal 5 76 Die EAR99 ADLSIS0ACHIP
ADLBIS0 L iR Btolh 12 18 30 36 ntemal 5 % 22 papeg ADLSIS0ACPZN
noise LFCSP
HMC3653* Gain block Tto15 15 15 2 4 temal 5 4 %3 EAReg HMC3653LP3BE
LFCSP

Low Phase Noise Amplifiers

. Additive
. Frequency i . Phase Noise Package ECCN Ordering Part
DR (6Hz) (10 kHz Offset) | tCh Code Number
(dBc/Hz)
HMCS89A*  Gain block Otok 7 7 33 45 1M Internal 5 82 SOT-89  EARSY  HMCS8ASTSOE
ADLS60Z*  Gain block 005t04 193 19 ) 33 -162 Internal 5 89 SOT-89  EARSY  ADLSBO2ARKZ-RY
HMC326 ; Dzt 3to 45 7 2% 36 5 -167 Internal 5 130 MSOP  EARYY  HMC326MSSG
river amp
HMC3T Gain block 0to6 15 16 3 5 -165 External 5 55  SOT-89  EARSS  HMC3MISTSOE
HMC3T Gain block 0toB 15 18 3 45 -165 External 5 55 3x3LFCSP  EARSY  HMC3NLP3E
ADLSGM*  Gain block 003106 21 2 39 21 156 Internal 5 91 SOT-89  EARSY  ADLSGIARKZ-R7
ADLSS44*  Gain block 003 t06 174 18 35 29 156 Internal 5 55  SOT-89  EAR99  ADLG44ARKZ-RT
HMCG378 Distributed 0to75 155 28 39 35 163 Internal 12 345 5x5LFCSP  EAR9Y  HMC637BPMSE
HMC3T Gain block 0to8 15 15 30 5 -165 External 5 55 SC70 EARSY  HMC3MISCTOE
HMC788X*  Gain block 0to10 1 2 33 7 153 Internal 5 76 2x2LFCSP  EARSY  HMCT8BALP2E
HMCBAI0* LNA 001010 85 25 33 1 157 Internal 5 65 2x2LFCSP  EAR9Y  HMCB4IOLP2FE
HMCBA10 LNA 007010 19 2 33 13 157 Internal 5 65 Die EARGY HMC8410
HMCBAT* LNA 001010 155 20 34 17 161 Internal 33,5 55 2x2LFCSP  EAR9D  HMCBATILP2FE
AR L §tolh 3 19 35 35 -m Internal 5 76 Die EARSY  ADLBISOACHIP
New phase noise
LD Low Bloth no B 30 36 2 tenal 5 T4 2x2UFCSP  EARGY  ADLGISOACPIN
New phase noise
HMC3587¢  Gain block 4to10 145 1 2% 35 161 Internal 5 4  3x3LFCSP  EARY  HMC3587LP3BE
HMC3653*  Gain block Tto15 15 15 28 4 -160 Internal 5 4  3x3LFCSP  EAR9Y  HMC3B53LP3BE
HMCB06 L“fl’o‘;::” 21018 125 5 2 7 -166 Internal  — 64 Die EARS HMCE06
HMCB06* L‘”{:ﬁ’g‘:se 21018 135 15 - - -166 — = - G5xG5LFCSP EARYY  HMCGOBLCS
HMCA60 Distributed 01020 1 18 2 25 155 Internal 8 75 Die EAR9Y HMC460
HMCA60*  Distributed 01020 1 1] 30 25 155 Internal 8 75 5xGLFCSP  EARSY  HMCA4BOLCS
HMCT97A W 0t022 15 29 4 3 161 Internal 10 400 Die EARSY HMC797A
distributed
wcrne W 0t022 15 29 4 35 161 Internal 10 400 5x5LFCSP  EARSY  HMCT7APMSE
distributed
LC T WL 0t028 15 28 38 35 161 Internal 10 250 5x5LFCSP  EARSY  HMCO9LAPMSE
istributed

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

. Additive
Part P, Frequency Gain . Phase Noise | Device | VS IS Package ECCN Ordering Part
Number p (GHz) (GL3)) (10 kHz Offset) | Match | (V) | (mA) (mm) Code Number
(dBc/Hz)

HMC94A 05 W, 0030 15 28 39 35 161 Internal 10 250 Die EAR99 HMC994A
distributed

HMC5I9* LNA Bto3 Thd i 23 3 150 Internal 3 75 4x4LFCSP  EARSS  HMCSIOLCH

HMC519 LNA 1Bt 31 13 N 23 3 150 Internal 3 75 Die EARSY HMCS19

Wideband Distributed Amplifiers

B N Descrintion Frequency | Gain | Output P1dB | Output IP3 Noise Device Vs Is Package ECCN Ordering
p (GHz) (dB) (dBm) (dBm) Flgure(dB) Match (V) | (mA) (mm) Code Part Number

HMCB37A* Distributed 0to6 Internal 5x 5 LFCSP EAR99 HMCB37ALPSE
HMCB37A o 0to6 T 305 4 4 Internal 12 400 Die EAR9 HMCB37A
distributed

HMCB37B Distributed 0to75 15.5 28 39 35 Internal 12 345 5x 5 LFCSP EAR99 HMC637BPM5E
HMC659 Distributed 0to15 19 21 35 2 Internal 8 300 Die EAR99 HMCB59
HMCB59* Distributed 0to15 19 28 35 25 Internal 8 300 5x5 LFCSP EAR99 HMCB59LC5
HMCB33 Distributed 5to17 29 23 30 8 Internal 5 180 Die EAR99 HMC633
HMC633* Distributed 55t017 30 23 30 8 Internal 5 180 4 x 4 | FCSP EAR99 HMC633LC4
HMC459 Distributed 0to18 17 25 32 3 Internal 8 290 Die EAR99 HMC459
HMC606 Low phase noise 2t018 12.5 13 22 1 Internal - 64 Die EAR99 HMC606
HMC606* Low phase noise 21018 13.5 15 = = = = = 5 x5 LFCSP EAR99 HMCB06LCS
HMC1049 LNA, distributed ~ 0.3 to 19 16 15 27 17 Internal 7 70 Die EAR99 HMC1049
HMC1049* LNA, distributed 0.3 to 20 15 15 29 18 Internal 7 70 5x 5 LFCSP EAR99 HMC1049LP5E
HMCB59 Distributed 0to20 14 28 36 4 Internal 10 400 Die EAR99 HMC559
HMC460 Distributed 0t020 14 16 29 25 Internal 8 75 Die EAR99 HMC460
HMC460* Distributed 0t020 14 17 30 25 Internal 8 75 5x 5 LFCSP EAR99 HMC460LC5
HMC465 Distributed 0to20 7 22 30 25 Internal 8 160 Die EAR99 HMC465
HMC465* Distributed 0to20 15 23 28 3 Internal 8 160 5x5 LFCSP EAR99 HMC465LP5
HMC-ALH482  LNA, distributed 2 to 20 16 14 - 17 Internal 4 45 Die EAR99 HMC-ALH482
HMC-ALH102 Distributed 21020 10 10 = 2.5 Internal 2 55 Die EAR99 HMC-ALH102
HMCA464 Distributed 21020 16 26 30 4 Internal 8 290 Die EAR99 HMC464
HMCA464* Distributed 2t020 14 26 30 4 Internal 8 290 5x 5 LFCSP EAR99 HMC464LPSE
HMC463 Distributed 2t020 14 16 28 25 Internal 5 60 Die EAR99 HMC463
HMC463* Distributed 2t020 13 18 26 3 Internal 5 60 5x5 LFCSP EAR99 HMC463LP5
HMC463 Distributed 2t020 14 18 28 25 Internal 5 60 LFCSP EAR99 HMC463LH250
HMC462 Distributed 2t020 15 15 21 25 Internal 5 63 Die EAR99 HMC462
HMC462* Distributed 21020 13 T4 25 25 Internal 5 66 5x5 LFCSP EAR99 HMC462LP5
HMCB34 Distributed 5to0 20 22 23 31 75 Internal 5 180 Die EAR99 HMC634
HMCB34* Distributed 5t020 Vil 22 29 15 Internal 5 180 4 x4 | FCSP EAR99 HMCB34LC4
HMC998A 2 W, distributed ~ 0to 22 145 325 43 25 Internal 15 500 Die EAR99 HMC998A
HMC998A 2 W, distributed ~ 0to22 15 32 42 3 Internal 15 500 5x 5 LFCSP EAR99 HMC998APMSE
HMCT797A 1W, distributed 0to22 15 29 4 3 Internal 10 400 Die EAR99 HMC797A
HHCTO7A* W distributed  0to22 15 2 4 35 Internal 10 400  5x5LFCSP  EARSY  HMCT97APMSE
HMCI07A 0.6 W, distributed 0.2 to 22 T4 28 4 3 Internal 10 350 Die EAR99 HMCI07A
HMC907A 0.6 W, distributed 0.2 to 22 14 28 40 3 Internal 10 350 5 x5 LFCSP EAR99 HMC907APM5E
HMC994A 0.8 W, distributed ~ 0'to 28 15 28 38 35 Internal 10 250 5x5 LFCSP EAR99 HMC994APMSE

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

Frequency | Gain Output Output Noise Device ls Package Ordering
(GHz) (dB) | P1dB(dBm) | IP3(dBm) quure(dB) Match (V) (mA) (mm) ECC Code Part Number

HMC994A 0.5 W, distributed  0to 30 145 Internal EAR99 HMC994A
HMC562 Distributed 2t035 125 18 27 3 Internal 8 80 Die 3A001.b.2.d HMC562
HMC930A digt.Zi?]l\x,ed 0to40 13 22 335 5 Internal 10 175 Die 3A001.b.2.d HMCY30A
HMC5805A* di[s]izigl’)l\lﬂ':;e d 0to40 1.5 245 29 4 Internal 10 175 6= 6 LFCSP 3A001.b.2.d HMC5805ALS6
HMC635 Distributed 18 to 40 18.5 23 29 8 Internal 5 280 Die 3A001.b.2.d HMC635
HMC635 Distributed 18 to 40 18.5 22 27 8 Internal 5 280 4 x4 LFCSP 3A001.b.2.d HMCB35LC4
HMC1022A Power amp 0to48 1.5 2 29 55 Internal 10 150 Die 3A001.b.2d  HMCI022ACHIPS
HMCTI27 Distributed 2050 14 12 22 = = 5 65 Die 3A001.b.2.d HMCT27
HMCT126 Distributed 2050 1l 15 28 = = 5 66 Die 3A001.b.2.d HMCT126
HMC-AUH312 Distributed 0.5to 65 10 = = = Internal 8 60 Die 3A001.b.2.f HMC-AUH312

Linear and Power Amplifiers

pattumber | Descpion | "N | e | et | ) o | oot prt Number
HMC450 0.7Wdriver ~ 0.8to1 26 26 40 8 External 5 310 0sop EAR99 HMC4500S16GE
HMC453 1.6 W PA 04t022 22 33 50 6.5 External 5 725 0sop EAR99 HMCA4530S16GE
HMC452* TWPA 04t022 2 30 49 75 External 5 510 S0T-89 EAR99 HMC452ST89
HMC452 TWPA 04022 23 30 48 7 External 5 485 0sop EAR99 HMCA4520S16GE
HMC453* 1.6 W PA 0451022 21 32 49 6.5 External 5 725 S0T-89 EAR99 HMC453ST89
HMC454* 0.5WPA 04t025 13 27 42 6 External 5 150 S0T-89 EAR99 HMC454ST89
HMC455 0.5W PA 17025 B 27 42 - External 5 150 3 x 3 LFCSP EAR99 HMC455LP3E
HMCA14 TWPA 22t028 20 27 39 — External 5 300 MSOP EAR99 HMCA414MSBGE
HMC409 TWPA 33t038 3 3 46 5.8 External 5 615 3 x 3 LFCSP EAR99 HMC409LP4E
HMC327* 0.5WPA 3tok 2 27 40 5 Internal 5 250 MSOP EAR99 HMC327MS8GE
HMC637B Distributed 0to75 165 28 39 35 Internal 12 345 5x 5 LFCSP EAR99 HMCB37BPMSE
HMC415 0.2Wdriver 49t059 20 22 32 6 External 3 285 3 x 3 LFCSP EAR99 HMCA415LP3E
HMC408 TWPA 51t059 20 30 43 6 External 5 750 3x30FN EAR99 HMC408LP3E
HMC406* 0.25 W PA 5t0 6 17 27 38 6 Internal 5 300 MSOP EAR99 HMC406MS8GE
HMC407 0.32 W PA 5t07 15 25 40 bib Internal 5 230 MSOP EAR99 HMC407MS8GE
HMCTIZI 4WPA 55t085 27 36 L = Internal 7 2200  6x6LFCSP 3A001.b.2.b HMCTI2ILPBGE
HMC7357 2WPA 55t085 29 35 42 — Internal 8 1200 4 x4 QFN EAR99 HMC7357LP5GE
HMC591 2WPA 6095 18 33 4] - Internal 7 1340 5x50FN EAR99 HMC591LP5E
ADPAS002 Power amp 0to10 15.5 28 405 4 Internal 10 385 LFCES)F(’_BCAV EAR99 ADPAS002ACGZN
HMC591 2WPA 6010 23 33 43 - Internal 7 1340 Die EAR99 HMC591
HMC580 TWPA 6010 25 32 4] = Internal 7 820 Die EAR99 HMC580
HMC530 TWPA 6010 2 3 40 - Internal 7 820 5x50FN EAR99 HMC530LP5E
HMC608 0.5Wdriver 95toT5 29 27 33 6 Internal 5 310 4 x4 QFN EAR99 HMCBOBLCA
HMC487 2WPA 9to12 20 32 36 8 Internal 7 1300 5x50FN EAR99 HMC487LP5E
HMC441 006 Wdriver 65t0o135 14 18 29 45 Internal 5 95 3x30FN EAR9 HMCA44ILP3
HMC952A 2WPA 9to 4 33 36 43 - Internal 6 1400 5x5LFCSP EAR99 HMC952ALP5GE
HMC441 008 W driver  7to155 16 19 30 45 Internal 5 90 1x10FN EAR99 HMC441LMT
HMC441 0.08 W driver  7to155 15 20 32 48 Internal 5 90 5x 5 LFCSP EAR99 HMCA44TLHS

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

e | g [ |
HMC5] 0I5W g8 8 195 2 7 Iternal 5 120 3x3LFCSP EAR99 HMCL5ILP3E
driver amp
HMCI082 Diveramp  55to18 24 255 36 - Iternal 5 220 Die EAR99 HMCI082CHIP
HMCIOBZ*  025Wdrver 55t’8 22 24 35 - Iternal 5 220 hx4QFN EAR99 HMCI0B2LP4E
HMC4 008Wdriver 6tol8 16 20 32 45 Internal 5 % Die EAR99 HMCA41
HMC4T 0lWdriver  6tl8 T 20 2 45 Itemal 5 % 3x30FN EAR99 HMCA4ILC3B
HMC451 0.1 W driver 5t020 22 20 30 - Internal 5 127 Die EAR99 HMC451
HMCA5T 008Wdriver 5t020 19 19 30 7 Itermal 5 T4 3x30FN EAR99 HMCASILC3
HMCG91 QWPA  T5to20 26 34 m ~ Exemal 6 700  GxBOFN EAR99 HMCB98ILS6
HMC498 0.25 W driver  17to 24 24 25 3k - Internal 5 250 Die EAR99 HMC498
HMCA4g8* 03Wdiver T2 2 % 3 4 Iternal 5 250 4x4OFN EAR9 HMCA9BLCH
HMC442 0lWdriver T5to2 T 22 2 65  Internal & 8  135LCC EAR99 HMCH42LMI
HMC442 0l Wdriver T75t0255 15 22 2 55 Intenal & 8 Die EAR99 HMC442
HMC442 016 Wdriver T5t0255 T3 2 27 8 Internal 5 8 3x30FN EAR99 HMCA42LC3B
HMCB63A O5WPA 2410295 24 27 385 45 Itemal 55 350 4x4QFN EAR99 HMCBB3ALCH
HMC383 0.04 W driver  12to 30 16 16 25 1 Internal 5 100 Die EAR99 HMC383
HMC383* 004Wdiver 12t30 15 T % 75 Internal 100 4x40FN EAR99 HMC383LCH
HMC943A QWPA %to34 23 33 315 - Iternal 55 1300 5x5LFCSP  3A001b2d HMCO43APMSE
HMCT4c QWPA 50035 23 3 38 - Iternal 6 1000 Die 30001b.2.c HMC 7441
HMC49 025 Wdriver 211032 16 2% 3 - ternal 5 200 Die 3A001b.2.4 HMC499
HMC499* 02Wdiver 2t032 T 23 34 5 Iternal 5 200 4x4QFN  3A001b2d HMCA9OLCH
HMCTIS2 WPA  7t03 % 29 37 55  Intenal 5 650  G5x5LFCSP  3A00Lb.2d HMCTI32PMSE
HMC-APHEOS*  025Wdriver 16t033 1 24 33 - Iternal 5 400 Die 5991 HMC-APHS96
HMC30BA QWPA 27310335 265 33 53 - Iternal 5 1200 Die 30001b.2.4 HMC906A
HMCTI3I* 02Wdriver 241035 22 24 35 - Iternal 5 225 4x4LFCSP  3A001b2d HMCTIZILCA
HMCT229 IWPA  33t040 245 35 395 - Iternal 6 1200 Die 3A001b.2.4 HMC7229
HMCT229 IWPA  3Ttok0 2% R 40 - Iternal 6 1200  GxBLFCSP  3A001b2d HMC7229L56
HMCAUH2S6  OdWdrver TI5tod 21 20 27 - Iternal 5 295 Die 30001.2.4 HMC-AUH256
HMC-ABHOSL  00BWdrver 34tok2 18 18 29 65  Internal 5 120 Die 3A001.2.4 HMC-ABH264
ADPATO02 O5WPA T8tk T 2 38 5 Iternal 5 700 6xGLCCHS  3A001b2d ADPATOO2AEHZ
ADPATO02 05WPA  Wtoks B 2% 40 5 hternal 5 600 Die 30001.2.4 ADPATO02CHIP
ﬁgﬁgﬂi IWPA  Btokh 5 3 39 7 Iternal 5 1400 7xTLCCHS  3A001b2d ADPATOOSAEHZ
ADPATO05 1WPA  20t4h T 3 Q 7 Iternal 5 1200 Die 3A001b.2.4 ADPATOOSCHIP
ADPATO06 O5WPA  T8tokh 23 2 375 7 lternal 5 800 6xGLCCHS  3A001b2d ADPATOOBAEHZ
ADPATO06 O5WWBPA 2044 235 29 38 - Iternal 5 800 Die 3A001b.2.4 ADPATOOBCHIP
ADPATOOT* WPA  Btokk 22 30 Q 55 Intenal 5 1400 Die 30001.2.4 ADPATOOTCHIP
ADPATO07 New 1WWBPA  20tokh 25 30 15 55 Intenal 5 1400 7x7LCCHS  3A00Tb.2d ADPATOQTAEHZ
ADPATOO3New  TWPA  20to5h 18 305 38 6 Iternal 5 1500 Die 3A001b.2.4 ADPATOOBCHIP
ADPATOOINew  O5WPA  20to5h 195 285 35 55 Intenal 5 750 Die 30001b.2.4 ADPATOOSCHIP
HMC-ABH209* 004 Wdriver 55t065 13 16 25 - Internal 5 80 Die 30001b.21 HMC-ABH209
HMCTIA OBV wem w2 2 — intema 4 30 Die 300010.2f HMCTIA
ADMVTTIO WPA  Tie75 2% 28 3 - Itemal 4 800 Die 5A99Tb, ARG ADMVITIOCHIPS
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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Linear and Power Amplifiers (Continued)

Output

Frequency | Gain P1B

Part Number

Description

Ordering
Part Number

(dBm)

ADPA7004 New Poweramp  40t080 185 22
ADMV7810 TWPA 81to86 20 28
ADPA700T* 0056 WPA  50t095 145 17

i Package
IP3 -
(dBm)
3l - Internal 3.5 550 Die
33 - Internal 4 800 Die
25 — Internal 3.5 350 Die

3A001.b.2.
5A991.b, EARS9
3A001b.2.g

ADPA7004CHIPS
ADMV7810CHIPS
ADPA7001CHIPS
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ADPA7004: 40 GHz to 80 GHz, GaAs, pHEMT, MMIC, Wideband Power Amplifier

Key Features

>

>

Gain: 18.5 dB typical at 45 GHz to 75 GHz

Input return loss: 20.0 dB typical at 45 GHz
to 75 GHz

Output return loss: 22.0 dB typical at 45 GHz
to 75 GHz

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

Pgy: 24.0 dBm typical at 45 GHz to 75 GHz

Output IP3: 31.0 dBm typical at 45 GHz
to 75 GHz

Supply voltage: 3.5 V at 550 mA
50 ( matched input and output
Die size: 2.940 mm x 3.320 mm = 0.05 mm

Applications
» Test instrumentation
» Military and space

» Telecommunications
infrastructure

RFIN

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

Key Features

>

>

>

High P1dB: 31 dBm

Pgy: 32 dBm

Gain: 155 dB

Output IP3: 42.5 dBm

Supply: 5V at 1400 mA

50 (1 matched input and output
18-terminal, 7 mm = 7 mm LCC_HS package

GaN Power Amplifiers

Frequency | Gain
HMCIO9  TOW,GaNPA  00Ttol]
ADPATIOS 4o\, caN A 08t016 345
New
HMCBS00*  TOW,GaNPA 001028 16
HMCTTIA OW,CaNPA 271038 2
HHCB205  35W,GaNPA  03t06 20
HMCB205  35W,GaNPA  04to§ 20

Applications

» Millimeter wave 56 network radios

» Transmit PA modules

> Military radar

Output | Output Noise
P4dB IP3 Figure

(dBm) | (dBm) (G1)]
40 47 45
4.5 L 5
45 47 -
45 47

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

Pulsed

CW
CW

CWand
pulsed

CW and
pulsed

46

40
45

46

46

50

28
28

50

50

5 x5 LFCSP
55
500 resp o
100 55 LFCSP
150 5x5LFCSP
1300 LDCC (flange)
1300 Die

< <
5 &
8 =38 8§ 8¢
8 2 8 8 8 8
> > > > > >
B
ADPA7004CHIPS L D
[8]|] rFOUT
\> I—
d ’
% % % [10]
3 2 8 S g g &
8 F: X 22 --
3 8
> >
W 5 -
w [=] o Q w
o 4 [ 4 (=]
> o o o >
® = @ 12 3
[ [l " [l [
PO N
Voo 1f--— A ——_ {13 Vpp,
Voos 2 -] v4 \ 12 Voos
Vops 3}~ 5 E M Ve
Ve &} —— J_ L— {10 vy,
(‘: T TT (‘:
v © ~ @ >
g g2 =z g2 ¢
=z o I&- I =z

Vs Package Ordering

EAR99 HMC1099PM5E
EAR99 ADPATIO5ACGZN
EAR99 HMCB500PM5E
EAR99 HMCT14PMBE
3A001.b.2.a.4 HMCB8205BF10
3M001.b.2.a4 ~ HMCB205BCHIPS
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GaN Power Amplifiers (Continued)

Part Number | Description Fre(gl:lir;cy ?;g;
HMC1086 25 W, GaN PA 2t06 22
HMC1086 25 W, GaN PA 2t06 22
HMC7149 40 W, GaN PA 6to18 20
HMC8415 40W,GaNPA  9to105 23
HMC1087 8 W, GaN PA 2t020 1
HMC1087 8 W, GaN PA 2t020 1

4] 46 14
35 395 =
35 = =
38 bh 55
38 b 55

Operation (dpg‘;])
cw 445
cw 445
cw 40

Pulsed 46
cw 39
cw 39

ADPATI05: 46 dBm (40 W), 0.9 GHz to 1.6 GHz, GaN Power Amplifier

Key Features

» QOutput power with P,, =19 dBm:
46 dBm typical

> Small signal gain: 34.5 dB typical at 0.9 GHz
to 1.4 GHz

> Power gain with P, =19 dBm: 27 dB typical

Bandwidth: 0.9 GHz to 1.6 GHz

PAE with P, =19 dBm: 60% typical at 0.9 GHz
to 14 GHz

Supply voltage: Vy, =50 V at 400 mA on 10%
duty cycle

32-lead, 5 mm x 5 mm, LFSCP_CAV package

Active Bias Controllers

Applications
» Weather radar
» Marine radar

> Military radar

GND
NC

RFIN
RFIN
GND

GND

ONOaP AN

Vs Package Ordering
(V) (mm) B BT Part Number
28 1100 Die 3A001.b.2.a.4 HMC1086
28 100 Flange SA001.b.2.a.4 HMC1086F10
28 680 Die 3A001.b.2.c HMC7149
28 1000 6 x 6 LFCSP 3A001.b.2.d HMC8415LP6GE
28 850 Die SA001.b.2.c HMC1087
28 850 Flange SA001.b.2.c HMC1087F10

a 3 N [=]

Z a0 c0OOZ

oO>ZZ2>Z2Z20

R RS

ADPAT105

GND
NC

NC
RFOUT
RFOUT
GND
NC
GND

. Ve Wheipr [ Igure Drive Ve Over/Under Low Package ECCN Ordering
Dfain(v) (mA) EUdE Part Number
HMC920* A;J:]‘;fo'fl':f 5to65 3to’s 00500  -hto+h  -25t0+2 Yes 5x5LFCSP  EARSS  HMC920LPSE
HMC980 A;;:]‘fr’utl’l':f Btol65 50’65 005101600  -4to+h  -246t0+204  Yes No Die EARSS  HMC98O
" Active bias
HMC980 ool 510165 5t0165 005t01800  -hto+h  -246t0+204  Yes No Lx4LFCSP  EAR9Y  HMCIBOLPAE
HMC981 el s Lto12  4to12  20to200 -08t0+08  -25to+2 No No Die EAR99 HMCIgT
controller
HMC98T Ac";:]‘{foﬁ’l':f 41012 4to12  20t0200 -08t0+08  -25to+2 No No 3x3LFCSP  EAR9Y  HMCOBILP3E
Limiting Amplifiers
DataRate | BW3dB | Gain |V, Sensitivity | Vo Diff V-Loss BW Aites v Package | ECCN |  Ordering
Part Number Random
(Gbps) (GHz) (dB) (mV p-p) (mV p-p) (mV) Select RMS (max) (mm) Code | Part Number
HMCYT4 125 95 32 0 Yes 02p 36 3x3LFCSP  EAR9Y  HMCOIALP4E
HMCT50% 125 m 4 - Yes 02p 45 3x3LFCSP  EAR9Y  HMC750LP4E
HMC865* 32 25 30 10 800 - Yes 03p 347 3x3LFCSP  EAR9Y  HMCBB5LC3
HMC866 43 25 29 20 800 = Yes 03p 347 3x3LFCSP  EAR9Y  HMCBBBLC3
= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave
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https://www.analog.com/HMC981
https://www.analog.com/HMC914
https://www.analog.com/HMC750
https://www.analog.com/HMC865
https://www.analog.com/HMC866

Variable Gain Amplifiers

Analog Controlled VGAs

. Bandwidth Gain Range
Part Number Description (GHz) (dB)
AD8367 Single-ended, with AGC LFto 0.5 -2.5to +42.5
AD8368 Single-ended, with AGC LFto 0.8 12 to +22
LTC6412 Analog VGA LFto 0.8 -14.9 to +17.1
ADL5331 Differential Tx VGA 0.001t0 1.2 =
ADL5330 Differential Tx VGA 0.01t0 3 -32t0 +21
oo Dual analog VGA 00103 310418

ew

HMC996 Analog VGA 5t012 -3.510 +18.5
HMC694 Analog VGA 6to17 0 to +23
HMC694 Analog VGA 6to17 0to+23
HMC997 Analog VGA 17to 27 5510205
HMCE187 Analog VGA 2710 315 6to19
HMC8120 Analog VGA/driver amp Tto 76 15
HMC8121 Analog VGA/driver amp 81to 86 17

Digitally Controlled VGAs

Part Number

Description

Bandwidth
(GHz)

Gain
Range (dB)

36.5
34

38

47
315

259
(dBV)

215

6.2
9.5

3.5
45

Vs
(v)

dtoh

10

240
215

200

120
170
170
170
230
250
265

Package
(mm)
TSSOP

L x4 | FCSP

b4 OFN

4 x4 LFCSP
4 x4 LFCSP

3 x 3 LFCSP

4 x 4 LFCSP
Die
4 x 4 LFCSP
4 x 4 LFCSP
4 x4 | FCSP
Die
Die

ECCN Code

EAR99
EAR99

EAR99

EAR99
EAR99

5A991.b

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

I Package
(mA) (mm)

ECCN
Code

Ordering Part Number

ADB367ARUZ
AD8368ACPZ-REEL7

LTC6412CUF#TRPBF
LTC6412IUF#TRPBF

ADL533IACPZ-R7
ADL5330ACPZ-R2

ADRF6521ACPZ

HMCY96LPAE
HMCB94
HMCB94LP4E
HMC997LCA
HMC6187LPAE
HMC8120
HMC8121

Ordering
Part Number

Dual-channel diff VGA with

HMCI60* . 0to 0.1 0to +40
serial/parallel control
HMCB81A 6-bit VGA serial control Otol 13.5 to 45
AD8372 Programmable, dual LF to 0.13 -9to +32
LT5524 Diff VGA with parallel control ~ LF to 0.54 451027
ADB366 Diff VGA LFto 0.6  45t020.25
AD8369 Diff VGA LFto0.63  -5to+40
AD8375 Dual diff VGA LFto 0.7 -4 to +20
ADS3T6 QY LFto08  -4to+20
serial control
LT5514 Diff VGA with parallel control ~ LFto 0.85 ~ 10.5to 33
AD8370 5-bit diff VGA 003t0 0.4 -8to+34
LT5554 Diff VGA with parallel control LFto1 1725 to 17.6
HMC680 Dual VGA LFto 0.6 -4 to +19
HMC742A 6-bit VGA serial/parallel control ~ 05to4  -19.5to +12
ADL5335 Differential—ip, single-ended 07042 810412
out, serial control
HMCE25B Gain block/VGA/driver amp 0to5 13510 +18
parallel/serial control
ADLE3I6 Differential ip, single-ended 05101  -34t0+311
out, serial control
ADLB3TT Differential in, single-ended 15103 -24t0+33.6

out, serial control

0.5

05

15

0.25
3

15

Variable

0.125
1
0.5

0.5

0.5

0.45

0.5

40

45
19.5
50

50

47

47

40
39

33

33

4.8

38.4

8.6

1.4

~

8.3

8.7

14

5.4

5.95

6.0

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

70 4x4LFCSP

176 5x5LFCSP
2x106 5x5LFCSP

20-lead
TSSOP

5x5 LFCSP
37 TSSOP
125  4x4LFCSP

2%15 55 LFCSP
20-lead
W resop
7 TSSO
M0 5x50fN
250 44 LFCSP

150  5xb5LFCSP

125  4x4LFCSP
875  5x5LFCSP
435 105x55L6A

435  10.5x55 LGA

EAR99

EAR99
EAR99

EAR99

EAR99
EAR99
EAR99

EAR99

EAR99

EAR99
EAR99
EAR99
EAR99

5A991g

EAR99

5A991.b

5A991.b

HMCO60LP4E

HMCBBIALPSE
ADB372ACPZ-R7

LT5524EFE#TRPBF

ADB366ACPZ-R7
ADB369ARUZ
ADB375ACPZ-R7

AD8376ACPZ-R7

LT5514EFE#TRPBF

ADB370AREZ
LT5554/UH#TRPBF
HMCBBOLPAE
HMC742ALPSE

ADL5335ACPZN

HMC625BLP5E

ADL6316ACCZ

ADLG317ACCZ
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https://www.analog.com/AD8370
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Baseband Programmable VGA Filters

. Bandwidth
Part Number Description (MHz)
HMC900 Dual with programmable LPF 3.5to 50 0/10
HMC1023 Dual with programmable LPF 5t072 0/10
AD8366 Dual LF to 600 451020.25

ADRF6520 Dual with selectable LPF for E-band ~ LF to 1250 -6 to +54

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

32

30
30
38

27 dBV

ls

(mA)

130
240
180

420

Package
(mm)
5 x5 LFCSP
5x 5 LFCSP
5 x5 LFCSP
5x 5 LFCSP

ECCN Code

EAR99
EAR99
EAR99

EAR99

Ordering Part Number

HMCY0OLPSE
HMC1023LP5E
AD8366ACPZ-R7

ADRF6520ACPZ-R7
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Attenuators

Digital Step Attenuators

Part
Number
HMC759
HMCA470A
HMC424A
HMC1095
HMC8073
HMC273A
HMC306A
HMC472A
HMC291S
HMC539A
HMC542B
HMC468A

HMC629A

HMCT22
HMC792A

HMC624A

HMCM

HMC305S

HMC540S
HMCA425A
HMCB02A
HMC424A
HMC424A
HMCA24A
HMC1019A*
HMC1018A*
HMCI41A
HMC941A
HMC939A
HMC939A
ADRF5720*
ADRF572T*
ADRF5730*
ADRF5731
ADRF5740*

Description

7-bit serial DSA
5-hit DSA
6-hit DSA
6-hit DSA

6-bit serial DSA
5-hit DSA
5-hit DSA
6-hit DSA
2-hit DSA
5-hit DSA

6-bit serial DSA
3-hit DSA

4-bit serial/
parallel DSA

6-bit DSA
6-bit serial DSA

6-bit serial/
parallel DSA

7-bit serial/
parallel DSA

5-bit,
glitch-free DSA

4-bit parallel DSA
6-hit DSA
1-bit DSA
6-hit DSA
6-bit DSA
6-hit DSA
5-hit DSA
5-hit DSA
5-hit DSA
5-hit DSA
5-bit DSA
5-hit DSA
6-hit DSA
4-bit DSA
6-hit DSA
4-bit DAS
4-bit DSA

Frequency

(GHz)

001t0 0.3
Otod
01to3
0tod
06t03

0.7t03.7

0.7t0 38
0to3.8
07to4
Oto4
Oto4
OtoB

0to6

01t 6
0to6

0to6

0.1to 6

0.4to7

0.1t 8
22t08
0to10
0to13
0to13
0.1to 13
0.1to 30
0.1to 30
0.1to 30
0.1to0 33
0.1to 33
0.1to 40
9 kHz to 40
9 kHz to 40
0.1to 40
0.1to 40
0.1to 60

Insertion

Loss
(dB)

3.3
17
3
13
2.2
28
15
17
0.9
1
17
0.7

25

12
18

22

08
3.6
15
3.4
33
33
A
5i5
4
4
5i5
7
45
34
48
35
2.2

3.3t0 3175

0to32.3
0to 315
0 to 31.5
0to 315
0to 3l
0to155
0to 315
0t0127
0 to 8.45
0to 315
Oto7

0to4b

0to 315
0to15.75

0to 315

0to 335

0to15.5

0to15
0to 315
0t020
0to 315
0to 315
0to 315
0to15.5
0to0 35.5
0to18
0to18
0to 3l
0to 3l
0to 315
0to0 30
0to 315
0to 30
0to22

Step
(dB)
0.25
1
05
0.5
05
1
05
05
4
0.25
05
1

3

05
0.25

05

0.25

05

0.5
20
05
0.5
05
05

05

05

0.5

05

2
2

48
46
57
52
48
52
54
54
50
50
55

50

55
53

55

54

52

54
45
55
42
45
40
45
4
43
43
43
40
50
50
50

45

P0.1dB
(dBm)

27
23
30
28

25
30
26
28
30
26

30
3l

30

30

28

31
2%
30
2%
23
23
2%
/)
2%
2%
23
2%
30
30
30
30

255

Settling

Time
(ns)

1300
600
60
300
52
100
80

120

200
150

90

200

160

129
420
90
50
50
55
90
90
50
50
60
70
8 us
8.5 s
250
230
175

Control
Input
(Voe)

0/+5
0/+5
0/-5
0/+5
0/+5
0/+5
0/+5
0/+5
33t0b
0/+5
0/+5
0/+5

0/+5

0/+5
0/+5

0/+5

TTL/CMOS

0/+5

0/+5
0/+5
0/+5
0/-5
0/-5
0/-5
0/+5
0/+5
0/+5
0/+5
0/+5
0/+5
CMOS/LVTTL
CMOS/LVTTL
CMOS/LVTTL
CMOS/LVTTL
CMOS/LVTTL

Package
(mm)

3 x 3 LFCSP
3= 3 LFCSP
MSOP
4 x4 LFCSP
3= 3 LFCSP
MSOP
MSOP
4 x4 |FCSP
S0T-26
3 x 3 LFCSP
4 x4 | FCSP
3= 3 LFCSP

4 x4 LFCSP

4 x 4| FCSP
4x 4| FCSP

4 x 4| FCSP

4 x 4| FCSP

4 x4 LFCSP

3 x 3 LFCSP
3 x 3 LFCSP
3 x 3 LFCSP
Die
3x30FN
5x50FN
4 x4 LFCSP
4 x4 LFCSP
Die
4 x4 LFCSP
4 x4 LFCSP
Die
4x 4 LGA
25x25LG6A
x4 LGA
2.5x25LG6A
2.5x25LGA

ECCN
Code
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

Ordering

Part Number

HMC759LP3E
HMCA70ALP3E
HMC424AG16
HMC1095LP4E
HMC8073LP3DE
HMC273AMS10GE
HMC306AMS10
HMCA472ALP4E
HMC291SE
HMC539ALP3E
HMC542BLP4E
HMC468ALP3E

HMCB29ALPAE

HMCTI22LP4ME
HMC792ALPAE

HMC624ALP4E

HMCIMILP4ME

HMC305SLP4E

HMC540SLP3E
HMC425ALP3E
HMCB02ALP3E
HMCA424A
HMCA424ALP3E
HMC424ALHS
HMC1019ALPAE
HMC101BALPAE
HMCY41A
HMCO4TALP4E
HMCO39ALPLE
HMCY39A
ADRF5720BCCZN
ADRF5721BCCZN
ADRF5730BCCZN
ADRF5731BCCZN
ADRF5740BCCZN

= 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: E § § E
2 dB steps +0.2 dB +4% of attenuation state
> Low insertion loss: » High IP3: 44 dBm ®
= 17dBup to 26 GHz » Input handling power: 24 dBm D41 12VDD
m 2.5dBup to 44 GHz » Positive logic attenua- Parallel
tion control 82| T mteface [ |TVSS
= 2.9dBuptob0GHz
> 3V supply, <110 pA 6ND3 10 GND
> Tiny 2.5 mm x 2.5 mm
LGA package aTTiNG | —— GEUBgREl L g arTouT
Applications
> Millimeter wave 56 > Military/aerospace electronics 0 © ~ ® Package
. a a a =)
network radios » Satellite radio & & & & ::Ze

» Test and instrumentation

Voltage Variable Attenuators

- " Frequency Insertion Attenuation Se’gtlinq Control Package .
art Number Description (GH2) Loss Range Time Input -, Ordering Part Number
(dB) (dB) (ns) (Voe)
HMC973A* Analog VVA 05t06 3.5 3510295 35 - 0to+5 3 x 3 LFCSP EAR99 HMCY73ALP3E
HMC346A Analog VVA Oto8 21 5t029 30 16 0to-5 MSOP EAR99 HMC346AMSBGE
HMC346A Analog VVA 0to 14 2.7 5t0 30 30 16 0to-5 3 x 3 LFCSP EAR99 HMC346ALP3E
HMC346A Analog VVA 0to18 2.8 5t0 30 30 16 0to-5 3 x 3 LFCSP EAR99 HMC34BALC3B
HMCT12A Analog VWA 510265 3.5 10 to 42 32 = 0to-5 3 x 3 LFCSP EAR99 HMCT12ALP3CE
HMC812A Analog VVA 5t0 30 22 3t 33 28 — 0to-5 4 x 4 LFCSP EAR99 HMCB12ALC4
HMC985A Analog VWA 10to 40 3 3to 33 33 - 0to-3 4 x 4 LFCSP EAR99 HMCI85ALPAKE
HMC985A Analog VWA 20to 50 3.5 3t0 33 30 = 0to-3 Die EAR99 HMC985A

* = X-Microwave.
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https://www.analog.com/HMC973A
https://www.analog.com/HMC346A
https://www.analog.com/HMC346A
https://www.analog.com/HMC346A
https://www.analog.com/HMC712A
https://www.analog.com/HMC812A
https://www.analog.com/HMC985A
https://www.analog.com/HMC985A
https://www.analog.com/HMC985A
https://www.analog.com/en/products/adrf5740.html

Fixed Attenuators

Frequency Nominal Attenuation Attenuation Max Input Package Ordering

HMC652*
HMC653*
HMCB54*
HMC655
HMC656*
HMCB57
HMC658
HMC650
HMCG51
HMC652
HMC653
HMCB54
HMC655
HMC656
HMCB57
HMC658

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

Fixed passive

0to25
0to25
0to25
0to25
0to25
0to25
0to25
0to50
0to 50
0to50
0to50
0to50
0to50
0to50
0to 50
0to50

0.15
0.15

+0.5
+0.5
+0.5
+0.5
£15
+2
+2
0.2
+0.2
+0.2
0.2
+0.2
+0.5
0.1
+0.4
+0.5

26
25
25
25
25
25

27
26
25
25
25
25
25

2x20FN
2x20FN
2x20FN
2x20FN
2x20FN
2x20FN
2x20FN
Die
Die
Die
Die
Die
Die
Die
Die
Die

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

HMCB52LP2E
HMCB53LP2E
HMCB54LP2E
HMCB55LP2E
HMCB56LP2E
HMCB57LP2E
HMC658LP2E
HMCB50
HMCB51
HMCB52
HMCB53
HMCB54
HMCB55
HMCB56
HMCB57
HMCB58

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC652
https://www.analog.com/HMC653
https://www.analog.com/en/products/hmc654lp2e.html
https://www.analog.com/HMC655
https://www.analog.com/HMC656
https://www.analog.com/HMC657
https://www.analog.com/HMC658
https://www.analog.com/HMC650
https://www.analog.com/HMC650
https://www.analog.com/HMC651
https://www.analog.com/HMC651
https://www.analog.com/HMC652
https://www.analog.com/HMC652
https://www.analog.com/HMC653
https://www.analog.com/HMC653
https://www.analog.com/en/products/hmc654-die.html
https://www.analog.com/HMC654
https://www.analog.com/HMC655
https://www.analog.com/HMC655
https://www.analog.com/HMC656
https://www.analog.com/HMC656
https://www.analog.com/HMC657
https://www.analog.com/HMC657
https://www.analog.com/HMC658
https://www.analog.com/HMC658
https://analog.com

RF Mixers

Single, Double, and Triple Balanced Mixers

Conversion LO/RF

Part D . L0 IF Gain Isolation Package | ECCN Ordering
Number P (GHz) (GHz) (mm) Code Part Number
(dB) (dB)
ADB31 Active  0t005 0005  0to02 0 2% 70 30 103 1 -0  PLCC  EAR%Y ADB3IAPZ
HCGE.  WithlOamp 07wl 061 O0w04 7 % 2% 0 7 2B 0 5% EAR9 | HMCGBALPAE
HMC683 DualRX 07101 0571009 0061005 75 25 ®B 220 0 om0 66 EaRey | HMCBB3LPSCE
with (0amp O L ' LFCSP
ADB344 ActiveRx  04tol2 O47tol6 007t004 45 24 48 23 105 2% 0 LSFESSP EARSY  ADB344ACPZ-REELT
Passive, bxh
LTC5540 Passive. 061013 07t012 0005005 79 259 3 & 99 N 0 EARSQ  LTCE54OIUHATRPBF
with IF gain OFN
Active ek
LT5519 weonvering 071014 031018 IFto04 <08 Tl 3 % W6 55 5 (f  EAG  LTSGIOEUFHTRPGF
mixer
HMCBSS  WithlDamp 07to15 085t15 0to05 75 3% 26 4 75 2% 0 L"FES"P EARSS | HMCGBGLPAE
\Tcssgp  Dualpassive oei97 071015 00051005 87 26 3 28 97 107 0 °%5  EARSQ  LTCS590IUHHTRPBF
with IF gain OFN
L5526 Aotivelow —go051109 00001 ooomor 04 w1 S0 3 17 1 5 **%  EAReg  |T5526EUFHTRPBF
power mixer t025 OFN
HMCSST*  WithlOamp 171022 17to24 0w05 -8 3% 32 29 8 23 0 ‘E]Hj’ EARSS ~ HMCBBTLPE
HMCGSS  WithlOamp 17t022 15t022  0to05 4 % 0 30 8 % 0 %F; EARSS | HMCBB5LPAE
Dual Rx 6x6
HMCB82 . 7022 14102 006t004 6 % % 2w B B0 EARSS  HMCB82LPGCE
with LO amp OFN
Active bk
(75520 weonvering 131023 091027 DCt04 4 B B 0 B 4 5 (8 EARS LTSS20EUFKTRPEF
mixer
Passive, bxb
LTC554 Passive, 131023 14102 00051005 78 264 33 38 9§ N3 0 EARSQ  LTCHS4IIUHATRPBF
with IF gain OFN
LTC5591 Dualpassive, 47,093 141021 00051005 85 262 3 40 99 107 0 x5 FAR9Y  LTCHHQNIUHHTRPBF
with IF gain OFN
ADB343 Active  0t025 0to25  0t025 7 M ® 4 W 3 -0 TSP EARSY  ADB3AIARUZ
LT5525 ActiveloW g a1595 05103  LFtol 5 76 40 K Bl 4 -5 x4 ARgg  T5525EUFHTRPBF
power mixer OFN
Active bxbh
L5578 upconversion 041027  O4to3  LFt008 07 2% 4 2 105 10 0 Dy EARS LTSSTRIUNATRRGF
mixer
|T5522 Active 041027 041027 LFtol 01 25 4 60 139 8 -5 ‘E]Hj’ EARSS  LT5522EUFHTRPBF
Passive, bxb
LTC5542 Passive. 161997 171025 00051005 8 268 3 4 99 N3 0 EARSY  LTCHG2IUHATRPBF
with IF gain OFN
Ilcssgy  Dualpassive o 00 151025 00051005 83 273 3% 38 98 M O x5 FARGY  LTCHHO2IUHATRPBF
with IF gain OFN
HHCBSY  WithlDamp 2t027  2t03  0t08 75 32 % 2% 75 2 0 %H:' EARSS  HMCGBOLPAE
HMCBSS  WithlDamp 2t027 17t024 007 75 3% 2% 21 75 2% 0 ‘E]Hf' EARSS | HMCGBBLPAE
LT5512 Active 0to3 Ot  Oto? 0 2w B om0 -0 ‘Emj' EARSS  LTS5I2EUFHTRPBF
Active
L7551 upconverting  001to3  003t027 00011003 0 m 3% - 5 53 -0  TSSOP AR  LTSSIIEFEHTRPBF
mixer
Ultrahigh b
LTC555] dynamic  03t035 02t035 000511 24 %5 27 30 97 B 0 D EARS  LTCSSSIUFHTRPGF

range passive

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/AD831
https://www.analog.com/HMC684
https://www.analog.com/HMC683
https://www.analog.com/AD8344
https://www.analog.com/LTC5540
https://www.analog.com/LT5519
https://www.analog.com/HMC686
https://www.analog.com/LTC5590
https://www.analog.com/LT5526
https://www.analog.com/HMC687
https://www.analog.com/en/products/hmc685.html
https://www.analog.com/HMC682
https://www.analog.com/LT5520
https://www.analog.com/LTC5541
https://www.analog.com/LTC5591
https://www.analog.com/AD8343
https://www.analog.com/LT5525
https://www.analog.com/LT5578
https://www.analog.com/LT5522
https://www.analog.com/LTC5542
https://www.analog.com/LTC5592
https://www.analog.com/HMC689
https://www.analog.com/HMC688
https://www.analog.com/LT5512
https://www.analog.com/LT5511
https://www.analog.com/LTC5551

Single, Double, and Triple Balanced Mixers (Continued)

. L0
wa Description RE - i Con[;I:irr?mn Ist)[I]z:EEn IstgtliZn e | ed i,
Number (GHz) (GHz) (GHz) Nominal | (mm) Part Number
(dB) (dB) (3)] (dBm)

LT5527 Active  04to37 038t035 LFto0.6 23 BE 4B 0 125 9 0 ‘Emf' EAR9Y  LTG527EUFHTRPBF
AD8342 Active  0001to38 0001to4] 0to24 37 2% 55 27 122 8 0 L3FE§P EARSY | ADB3L2ACPZ-R2
Active, 4k
LT5557 medum  04t038 038to42 DCto06 29 W7 48 50 M7 88 0 on EARSD  LTBSTEUFATRPGF
power
Active 55
LT5579 upconversion  09t038 075t043  LFtol 13 275 3 % 1 BI 0 oy EARSY LTBSTOIUHATRPBF
mixer
HMCB86 WithLOamp 31t038 28to36 0to038 -9 3 27 29 9 23 0 L"FCS"P EARSY | HMCGBBLP4E
LT5560 il Oto Otoh Otod 24 9 52 4 93 28 -2 3x3 £AR9Y  LTH5BOEDDHTRPBF
low power DFN
ADL5350 Passive  0001to4 000to4 0001toh 67 % 1 9 64 19 4 LZFESP EAR9Y | ADL5350ACPZ-R2
LTC5569 Dualactive  03to4 035t045 LFtol6 2 268 54 M7 102 0 ‘BFN" EAR9Y  LTCSGB9IUF#TRPBF
LTC5567 Active 03to4 03to45 0005t025 19 268 60 £ ng 101 0 ‘BFN" EAR9Y  LTC5S67IUF#TRPBF
Passive, 5xh
LTC5543 ! _ 22toh 241036 0005t00.6 84 245 29 37102 108 0 EAR9Y  LTCS543IUH#TRPBF
with IF gain OFN
HMC213B Passive  15t045 15to45  Otols -10 2 32 300 10 M 13 MSOP  EAR9S  HMCZI3BMSSGE
LTC5593 Dual passive, 1 46 911938 00051006 85 277 35 G 95 04 0 x5 FARgY  (TCHBA3IUHATRPBF
with IF gain OFN
LTC5510 Active 0001t 0001to65 0007to6 11 % 65 3 N6 M50 %FN" EARSY  LTCH5I0IUF4TRPBF
ADL580T Active  0001to6 0001to6 0001to08 18 29 3 27 975 B 0 L‘*FCS“P 5A99Lb  ADLGBOTACPZ-R7
ADL5802 Dualactve  01to6  01to6 0to3 15 8 30 37 Y 0 L“FCSZ'P EARSY | ADL5802ACPZ-R7
LTC5577 Active 03t06 03t6 000115 07 302 67 3% N8 B2 0 ‘BFN" EAR9Y  LTCSG77IUF#TRPBF
Dual active -1.6 61 5xh
LTC5566 withEves 031006 0Bt 0001005 | L. 241 58 G B 1;03 0 ofn EARS9  LTCBSEBIUHHTRPBF
Passive, bxb
LTC5544 ! . Lto6  42t058 0005t 74 253 30 8 N3 M4 0 EAR9Y  LTCSB4AIUFHTRPBF
with IF gain OFN
Active, 2x2
LTC5562 [Fto7 DCtod  DCto7 1 B 3 33 W6 5 1 EAR9Y  LTC55621UCHTRPBF
low power OFN
Active Lxh
LTC5555 : 15t07  05t08 0001t009 -62t0+92 226 50 55 151 108 0 EAR9Y  LTC5S55IUFDATRPBF
with VGA OFN
LTC5556 Duslactive 1107 05108 00011009 610491 23 4 - B2 108 0 x5 FARgY  LTCHSSGIUHATRPBF
with VGA OFN
HMCS57A Passive 25t07  25t07 Oto3 -7 2 4 34 710 15 I.ll'-'CSl.P EAR99 HMC557ALCA
HMC219B Passive 25t07  25t07 Oto3 9 8 40 35 9 13 MSOP  EAR9S  HMCZI9BMSSGE
Active ek
LTC5576 upconversion  3to 8 Tto8  003to6 08 256 40 3B OW W04 0 on EARSS  LTCSSTBIUFATRPBF
mixer
HMCZIB Passive 35t08  35to8  Otol$ g 738 3 710 13 MSOP  EAR93 | HMCZIBBMSSGE
HMCT29A Passive Lo 8 4to8 Oto3 -7 7 40 40 710 15 L‘*FCS“P EAR99 HMC129ALCA
HMCT87A* Passive 3010 3to10 Otod 9 % 43 2% 9 T 13 L3FES3P EARIY  HMCTB7ALC3B
:ZEBM Passve  3tol0 31010  Otod 4 » 4 W 8 B W Die  EAR%S HMCT87AG

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/LT5527
https://www.analog.com/AD8342
https://www.analog.com/LT5557
https://www.analog.com/LT5579
https://www.analog.com/HMC666
https://www.analog.com/LT5560
https://www.analog.com/ADL5350
https://www.analog.com/LTC5569
https://www.analog.com/LTC5567
https://www.analog.com/LTC5543
https://www.analog.com/HMC213B
https://www.analog.com/LTC5593
https://www.analog.com/LTC5510
https://www.analog.com/en/products/adl5801.html
https://www.analog.com/ADL5802
https://www.analog.com/LTC5577
https://www.analog.com/LTC5566
https://www.analog.com/LTC5544
https://www.analog.com/LTC5562
https://www.analog.com/LTC5555
https://www.analog.com/LTC5556
https://www.analog.com/HMC557A
https://www.analog.com/HMC219B
https://www.analog.com/LTC5576
https://www.analog.com/HMC218B
https://www.analog.com/HMC129A
https://www.analog.com/HMC787A
https://www.analog.com/HMC787A
https://analog.com

Single, Double, and Triple Balanced Mixers (Continued)

Part Description RF ] 13 Corgl:ir;ion |s%|]££n Ist[I]a/tlil:Jn Drive | Package | ECCN Ordering
Number (GHz) (GHz) (GHz) (dB) ) ) Nominal |  (mm) Code Part Number
(dBm)
HMC2208* Passive  5tol2  5tol2  Otoh 0 18 5 38 10 95 10 MSOP  EARS)  HMC220BMSSGE
LTC5548 With2<l0  2to™s  Tw012  DCto6 102 187 2 32 96 B2 0 SUFNZ EARSS  LTC55481UDBHTRPBF
LTC5549 With2x0  2to4 102 05to6 108 228 30 25 104 W3 0 3UFN2 EARI  LTCE5A9IUDBHTRPBF
HMCE58A* Passive  G55tols 55t Otof 9 2 ® ®m 15 s s 5 e Hmcsseacss
HMCE58A Passive  G55tols  55tolh  DCtob 9 n 3 ® 85 1 T Die  EAR%S HMCE58A
HMCE3A Passive  Gtols  Btole  Otob g5 w5 ¥ 0B 15 15 0B LsFESP EARSS  HMCG53ALC3B
HMCS53A Passive  Gtols  Btolh  DCto5 -8 m ¥ 3 8 15 T Die  EAR%S HMCB53A6
HMC4I2B* Passve  Qto’s  Otol5  0to25 -84 18 4 4 84 M 13 MSOP EARID  HMC4I2BMSSGE
HMCIOBA*  Passve 2251018 225to’8  Otoh 0 2 3 0 W0 n B LSFES3P EARSS  HMCIOSALC3B
With -
LTC5553 integrated ~ 3t020 1020  05t9  -M§ A5 32 20 11 148 0 o ERS9 LTCSSG3IUDBHTRPF
L0 buffer
With _
LTC5552 integrated 31020 11020  OCto§ 108 15 2% 18 N7 W8 O o EARS9 LTCSSE2UDBHTRPEF
L0 buffer
HMCE54A Passve 101020 101020 Ot -85 20 38 5 85 12 B Die  EAR%S HMCE54A
HMCE54A* Passve  10t020 101020 Ot -85 20 3 4 95 A B L3FES3P EARSS  HMCG54ALC3B
HHCTT3A* Passive 61026  6t02  Oto8 9 ¥ ¥ 9 w0 B L3FES3P EARIS  HMCTTALCIB
HMCTT3A Passive 61026 6102  Otol0 o 7 % B W 1” B Die  EAR%S HMCTT3A
HMC250A* Passive 10102 10t02  0to8 9 B W & W BB L3FES3P EARSS  HMC260ALC3B
HMC260A Passve 101026 10to2 08 -85 2 4 3 05 © B Die  EAR%S HMC260A
HMC292A% Passive  W4t030  Tato30  Oto8 -9 W 48 w0 105 2 0B LSFES3P EARSY  HMC292ALC3B
HMC292A Passive  Tt032 141032  Oto8 9 2 4 % nm 1 B Die  EAR%S HMC292A
HMC329A% Passive 241032 241032  O0to8  -05 20 35 3}B5 W05 12 0B %FN3 EARSY  HMC329ALC3B
HMCTIOB* Passive  T5t036  20t050  Oto24 M ® B »2 9 0 T Die  EAR99 HMCTIOS
HMCT74A* Passive  Ttoh0  Tto40  Oto10 a1 0w B s » n B Die  EAR99 HMCT74A
4-channel
AL Rxwith  10to40 34t0101 0w008 20 -1 - 80 1 20 20 X7 EARSY  ADARDOAACCZ
New i L6A
i Passive 241038  22t038  DCto’8 05 2§ 3% W5 % - D  EAR9Y HMC560A
HMC560A* Passive  2t038 21038  0Otol8 a1 w5 B8N n5 N5 B 5er; A5 EARS  HMCSBOALM3
HMC3290% Passive 221038 221038  0to8 -11 A % W W B5 T Die  EAR%S HMC329A
HMCT74A* Passive  Tto3  Twd  0tod 2w N B 1” 1” b LSFES3P EARSQ  HMCT74ALCIB
HMC-MDBIGY  Passive  54toB4  G4to64  Otos 8 B 3 % 8 4 B Die  5A99Lh  HMC-MDBIG9
A Passive  T5t067 151067 DCto20 7 20 4 4 - 1 15 % EARgg  ADMVISB0ACCZ
Upcoming LGA
HMCI081 Passive  50to75 40to85 O0w2 75 30 22 75 0 1 Die  EAR99 HMCTO81
HMCMDBZT7  Passve  70to%0 70t09%  Oto’® v =1 =1 =1T=1T=1 = Die  5AS9Lh  HMC-MDB277

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC220B
https://www.analog.com/LTC5548
https://www.analog.com/LTC5549
https://www.analog.com/HMC558A
https://www.analog.com/HMC558A
https://www.analog.com/HMC558A
https://www.analog.com/HMC553A
https://www.analog.com/HMC553A
https://www.analog.com/HMC553AG
https://www.analog.com/HMC412B
https://www.analog.com/HMC1048A
https://www.analog.com/LTC5553
https://www.analog.com/LTC5552
https://www.analog.com/HMC554A
https://www.analog.com/HMC554A
https://www.analog.com/HMC554A
https://www.analog.com/HMC773A
https://www.analog.com/HMC773A
https://www.analog.com/HMC773A
https://www.analog.com/HMC260A
https://www.analog.com/HMC260A
https://www.analog.com/HMC260A
https://www.analog.com/HMC292A
https://www.analog.com/HMC292ALC3B
https://www.analog.com/HMC292A
https://www.analog.com/HMC292A
https://www.analog.com/HMC329A
https://www.analog.com/HMC1106
https://www.analog.com/HMC1106
https://www.analog.com/HMC774A
https://www.analog.com/HMC774A
https://www.analog.com/ADAR2004
https://www.analog.com/HMC560A
https://www.analog.com/HMC560A
https://www.analog.com/HMC560A
https://www.analog.com/HMC329A
https://www.analog.com/HMC329A
https://www.analog.com/HMC774A
https://www.analog.com/en/products/hmc-mdb169.html
https://www.analog.com/ADMV1550
https://www.analog.com/HMC1081
https://www.analog.com/HMC1081
https://www.analog.com/en/products/hmc-mdb277.html

ADMV1550: 15 GHz to 67 GHz, GaAs, MMIC, Double Balanced Mixer

Upcoming

Key Features » Military electronic warfare (EW)

» Conversion loss (downconverter): 7dB typical > Electronic countermeasure (ECM)

» L0 to RF isolation: 40 dB typical » Command, control, communications,

» |IP3 (downconverter): 20 dBm typical and intelligence (C31)

v

18-terminal, RoHS compliant, 4 mm x4 mm
LGA package

Applications

» Microwave and very small aperture terminal
(VSAT) radios

> Test equipment

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

Key Features Applications

> |mage rejection: 25 dB > Point-to-point microwave links

» Conversion loss: 9 dB » 56 test and measurement instrumentation
» Wide IF bandwidth: DC to 5 GHz » Military/aerospace radars and radio

> RF and LO range: 20 GHz to 42 GHz
> High LO to RF isolation: 42 dB
> High LO to IF isolation: 45 dB
» |IP3 (downconverter): 24 dBm

> 25-terminal, 4.0 mm x 4.0 mm
LGA package

GND |:
GND |}

GND |

i| RF

i[ GND

GND | i[ GND
Lo ({5 {107 eND
6! i7i 8! [o
a a = =] Package
5 E 5 5 Base
GND
[=] [=] [=] [=] [=] [=]
4 o =z 4 4 4 =z
o - o o o o o
GND GND
GND | |6ND
GND | | "|rF
GND | [enD
GND |5 14| | GND
GND |6 13| | GND

GND
ND
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I/Q Mixers and Image Reject Mixers

rat | i | (&2 G | S| nioctan | | soiion | P | vl | Pacte | ECON | g
(d8) @ | (@8 | (dB) (dBm)
HMCEIG®*  UOandIRM 251085 251085 Otod 4<4LFCSP EARGS  HMCEIG3LCH
o W0andIRM 41085 41085 DCto35 -8 0 3 w3 85 B Die  EARID  HMC525A
HMCS25A  UQandRM 41085 4085 Qw35 -8 20 30 4 25 1B B 4x4LFCSP EARS  HMCB2SALCH
HMCS20A  UOandRM 6t 6ol Qw35 -8 9 25 4 25 10 15 4x4LFCSP EARS)  HMCS20ALCH
HMCIO56 WandRM 8w 8wl Ot4 -8 B2 0 39 10 4x4LFCSP EARI  HMCIOSGLP4BE
HMCSZIA WgandIRM 8510735 850015 035 -9 ® 25 33 185 83 15 4x4LFCSP EAR9D  HMCSZIALC
HMC5ZIA UpandRM  85toT35 85t%5 0035 -7 m o BB 0B 8 T Die  EARSS  HMCSZACHIPS
HMCEI®  U0andRM  6t0265 61025 0t5 -9 2% %5 40 4 B 18  4x4LFCSP EARID  HMCBIILCH
HMC8191 WgandRM 610265 6to265 DCto5 85 22 295 435 4 B 1 Die  EARS  HMCBIW
HMCI083 WDandRM 241028 21028 O3 95 W 2 3 4 8 10 3x3LFCSP EARS | HMCIOBSLP3E
HMCS24 UOandRM 21032 2032 0w45 9 ® 2% 3 25 W T  3«3LFCSP EARS)  HMCS24ALCIB
HMC-MDBT2  UQandRM 81033 w35 0w5 -8 moo% % B3 8 T Die  5A93Lh  HMC-MDBIT2
HMCEI*  UDand M 20t042 20t4 05 8 % % % B B Die  EARS  HMCEI92
HMC-MDBITI  Subharmonic/) 3t045 3tods Ow5 5 W % F 20 8 T Die  5A99Lh  HMC-MDBT
HMC-MOBZE  Subharmonic /0 B4toBh 2703 O3 25 7 30 30 30 2 1 Die  5A99Lh  HMC-MDBZIS

Subharmonic Mixers

Part " RF L0 [po|| B Wy ) s I Package | ECCN Ordering
i Description (GH2) (GH2) (GH2) Gain Isolation | Isolation REEA il Code P
(dB) (dB) () (dB)
HMC337 Subharmonic  17t0 25 9t012 0to3d Die EAR99 HMC337
HMC264  Subharmonic  20to30 10to15  Oto4 -9 12 35 40 4 = -4 3x30FN  EAR99 HMC264LM3
HMC264  Subharmonic  21to 31  105to155 0to6 =9 12 30 40 3 — S 3 LSFCSP EAR99 HMC264LC3B
HMC264  Subharmonic  20t032  10to16  Oto6 -10 13 37 40 4 - - Die EAR99 HMC264
HMC265  Subharmonic  20to 31 10to155 07to3 3 10 28 47 2 = -4 3x30FN EAR99 HMC265LM3
HMC265  Subharmonic  20t032  10to16 0.7to3 3 10 30 55 2 = -4 Die EAR99 HMC265
HMC338  Subharmonic  26t0 33 13to165 0to25 -9 10 32 40 1 - -5 Die 5A991.b HMC338
HMC338  Subharmonic  24to34 12to165 Oto3 -1 13 33 50 5 - 5 3 L?-'CSP 5A991.b HMC338LC3B
HMC798A  Subharmonic  24to 34  12to18  Oto4 -10.5 20 36 27 6 — b 3 QB'EI_XCC EAR99 HMC798ALCA4
HMC404  Subharmonic /0 26t0 33  13t0165 0to3 -1 16 35 35 6 22 2 Die EAR99 HMC404
HMC339  Subharmonic  33to42 165t021 0to3 -10 10 37 40 0 = 2 Die EAR99 HMC339
HMCI093  Subharmonic  37to 465 85to1  0to75 -1 26 15 18 18 = -1 Die EAR99 HMC1093
HMC1057  Subharmonic /0 71to 86  29to43  0to12 -12 13 50 30 0 16 13 Die EAR99 HMC1057
HMCI058 ~ Subharmonic  71t086  29t043 0to12 -M 6 28 20 0 = 9 Die EAR99 HMC1058

|/Q Downconverters/Receivers

Conversion LO Drive .
Part Description RF L0 IF Gain Nominal Vsupuy Isuppey Package ECCN Ordering
Number (GHz) (GHz) (GHz) (@) (dBm) (] (mA) (mm) Code | Part Number

cosn MOS0 ggyogs st dewds B 3 @ 2 0 5 1% h<h  EAR9D  HMCOSIALPLE
HMCOSB /0 downconverter 561086 561086 0t35 13 1 2% 2 2 35 180  4~4LFCSP EARSS  HMCOSIBLPAE
HMCEIO8  /Q downcomverter  9tol0  9to’0 002t1 B 6 20 2 5 3,315 20,3040 5~5LFCSP EARS  HMCSIOBLCS
HMCI08A  1/Q downconverter ~ 9to 12 85to155 0to3b n 0 25 46 26 -8 12 4x4CLCC  EAR99 HMC908ALCH
ADMVIOTO 10 downconverter 126t0754 9to126 27t35 5 1 %5 2 0 L T80 49<49LCC EARIS  ADMVIODIOAEZ
HMCTS 10 downcomverter 10to’6  T0to6 Qw35 12 1 25 2 6 34 180  5x5LFCSP EARSS | HMCHISLPSE

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC8193
https://www.analog.com/HMC525A
https://www.analog.com/HMC525A
https://www.analog.com/HMC525A
https://www.analog.com/HMC520A
https://www.analog.com/HMC1056
https://www.analog.com/HMC521A
https://www.analog.com/HMC521A
https://www.analog.com/HMC8191
https://www.analog.com/HMC8191
https://www.analog.com/HMC8191
https://www.analog.com/HMC1063
https://www.analog.com/HMC524A
https://www.analog.com/en/products/hmc-mdb172.html
https://www.analog.com/HMC8192
https://www.analog.com/HMC8192
https://www.analog.com/en/products/hmc-mdb171.html
https://www.analog.com/en/products/hmc-mdb218.html
https://www.analog.com/HMC337
https://www.analog.com/HMC337
https://www.analog.com/HMC264
https://www.analog.com/HMC264
https://www.analog.com/HMC264
https://www.analog.com/HMC264
https://www.analog.com/HMC265
https://www.analog.com/HMC265
https://www.analog.com/HMC265
https://www.analog.com/HMC338
https://www.analog.com/HMC338
https://www.analog.com/HMC338
https://www.analog.com/HMC798A
https://www.analog.com/HMC404
https://www.analog.com/HMC404
https://www.analog.com/HMC339
https://www.analog.com/HMC339
https://www.analog.com/HMC1093
https://www.analog.com/HMC1093
https://www.analog.com/HMC1057
https://www.analog.com/HMC1057
https://www.analog.com/HMC1058
https://www.analog.com/HMC1058
https://www.analog.com/HMC951A
https://www.analog.com/HMC951B
https://www.analog.com/HMC8108
https://www.analog.com/HMC908A
https://www.analog.com/ADMV1010
https://www.analog.com/HMC1113

I/0 Downconverters/Receivers (Continued)

Part Description RF L0 IF Con[\;l:irslon Drive | Ve e Package ECCN Ordering
Number (GHz) (GHz) (GHz) (@) Nominal | (V) (mA) (mm) Code Part Number
(dBm)

HMC986 1O downcomverter Tto20 75toT75 Oto35 T4 0 4 3 6 35 180  4x4LFCSP EARSY | HMCOBGLP4E
HMCS70  UQdowncomverter Tto2l  7to12  Ot35 12 1 ®» 4 35 35 15 Die  EARSD  HMCS70
HMC570 1/Q downconverter 17 to 21 Tto12 0to3.5 10 2 17 3 4 35 125 5x5LFCSP  EAR99 HMC570LCH
K-band
ADMVA420  downconverter 00 MB35 agi 06 35 0 - g |MEDE ] g 380 5x5LFCSP GAMOLL  ADMV4420ACPZ
. 02205 1025 VO
with PLL and VCO
ADMVIOR /0 downconverter T75t02  TtoT35 25t035 15 3 2% 21 0 33 238  49x490CC EARSS  ADMVIOI2AEZ
HMC904 I/Q downconverter 17to24  75t012.3 0to3b 12 0 32 3 4 35 160 5x5LFCSP  EAR99 HMC904LCS
HMC97  UQ downcomverter  Z1to2h  88toT35 Oto35 15 15 3 6 35 10 4x4LFCSP EARSY | HMCOGTLP4E
HMCSTI  UQdowncomverter Z1to25  9to¥  Oto35 T 5 % 3 43515 Die  EAR9S | HMCSTI
HMCSTI  UQdowncomverter 1025  9to¥  Oto35 T 6 23 3 4 35 125  5x5LFCSP EARIY  HMCSTILCS
HHCS72  UQ downcomverter 231028 9toT55 Oto35 10 6 20 4 4 35 15  5x5LFCSP EARSY | HMCS72LCh
HMCOT  UQ downcomverter  20t028  83to’57 Oto35 T4 2 a3 6 35 10 4x4LFCSP EARYS | HMCOTILPAE
HMC1065  1/Q downconverter  27to 34  T5to19 Otos4 12 -2 17 3 2 3 240 4x4|FCSP  EAR99 = HMCIO65LPAE
Wideband 1/0
ADMVIOW*  downconverter  2hto4h 54t01025 Ot T 0 30 55 0 33 437 5x5(6A EAR9S  ADMVIOIAACCZ
with 4x L0
HMCGIWTA VO downcomverter 3Tto4h  185t022 Otoh 13 2 % 43 3 225  5x5LFCSP EARSY | HMCGI47ALCSA
HMCG789B 1O downcomverter 37to44  185t02 Oto4 W 4 W 35 3 33 150,75 5x5LFCSP EARSY  HMCG789BLCSA
mcses  E0adU0 g B g w5 a4 8 s 2 4153 15805  Die  5A99lb  HMCT586
downconverter to 14.33
pomg | EDandVD e 5013 DC2 1 1 3% s 4 4,215 6617580 . ' EARIS  ADMVAIOBCEZ
downconverter SiP ’ e e 13 LGA_CAV
pomvrsgp | EDandVD g ee 12106 DCo2 10 1 3% s 4 4215 66758 B ERey  ADMV74208CEZ
downconverter SiP LGA_CAV
wiersey  EDand0 g es o B3 g 00 2 300 6 2 4153 758050  Die  5A99Lb  HMCTSe7
downconverter to 14.33

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC966
https://www.analog.com/HMC570
https://www.analog.com/HMC570
https://www.analog.com/HMC570
https://www.analog.com/en/products/admv4420.html
https://www.analog.com/ADMV1012
https://www.analog.com/HMC904
https://www.analog.com/HMC967
https://www.analog.com/HMC571
https://www.analog.com/HMC571
https://www.analog.com/HMC571
https://www.analog.com/HMC572
https://www.analog.com/HMC977
https://www.analog.com/HMC1065
https://www.analog.com/ADMV1014
https://www.analog.com/HMC6147A
https://www.analog.com/HMC6789B
https://www.analog.com/HMC7586
https://www.analog.com/HMC7586
https://www.analog.com/ADMV7410
https://www.analog.com/ADMV7420
https://www.analog.com/HMC7587
https://www.analog.com/HMC7587
https://analog.com
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ADMV4420: K-Band Downconverter with Integrated PLL/VCO

Key Features

RF input frequency: 16.95 GHz to 22.05 GHz

IF input frequency range: 900 MHz to 2.5 GHz
RF front end with integrated RF balun and LNA
Integrated low phase noise fractional-N PLL/VCO

>
>
>
>

> Programmable via 4-wire SPI

Applications

> Microwave point-to-point radios

» K-band satellite communications

v

Output P1dB: 7 dBm
Noise figure: 7 dB

v

Conversion gain: 36 dB
Single-ended 50 0 input and 75 0 IF output
32-lead, 5 mm x 5 mm LFCSP package

v
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<
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I/Q Upconverters/Transmitters

- RF Ly

HMC6505A

ADMV1009

HMC79M

ADRF6780*

ADMVIOT

HMC7912

HMC815B8*

HMC6787A

ADMVI013*

HMC6146B

HMC8MI8

ADMV7310

HMC8M9

ADMV7320

1/0 upconverter

Differential I/Q
upconverter

1/0 upconverter

Wideband 1/0
upconverter

1/0 upconverter

1/0 upconverter

1/0 upconverter

1/Q upconverter

Wideband 1/0
upconverter
with 4x L0

1/0 upconverter

E-band 1/
upconverter

E-band 1/
upconverter SiP

E-band 1/
upconverter

E-band I/0
upconverter SiP

561086 25toT6

127t0154 90126

17t020

85t 175

5910236 b5h4tol4

1710 24

21to 24

Nto27

37t 40

24 to 44

40 to 44

Tto 76

Tto 76

81to 86

81to 86

8t012

8751012

105to145

16.5 to 22

54
t010.25

18t022

1.83
t014.33

T8t 127

1.83
t014.33

18410146

IF
(GHz)

Otod

28tk

0to35

0to35

2t04

0to35

0to3.75

Oto4

Oto6

Oto4

0to10

DCto2

0to10

DCto2

Conversion | Output

15 35
21 35
18 33
13 26
2 33
15 33
12 27
10 26
18 23
1 28
1 =
35 3l
10 =
33 3l

Sideband | LO Drive

2 4
2 0
30 4
% 0
3 0
n 4
2 4
m 4
% 0
18 4
2 2
2 4
2 2
— 4

VSUPPLV |SUPPU

(V) (mA)

5 225

6,11 250,60
5 30
33,5 400,160
2y BT
5 30
45 30
3w
33 550
)
415 15,80
415 15,80

Package
(mm)

5xb
LFCSP

5x5
LFCSP

5x5
LFCSP

5x5
LFCSP

49x49
LcC

5x5
LFCSP

5xb
LFCSP

5x5
LFCSP

6x 6 LGA

5x5
LFCSP

Die

16 = 14
LGA_CAV

Die

16 = 14
LGA_CAV

ECCN Code

EAR99

EAR99

EAR99

5A991.h

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

5A991.b

EAR99

5A991.b

EAR99

Ordering Part Number

HMCB505ALCS

ADMV1009AEZ

HMC7911LPSE

ADRF6780ACPZN-R7

ADMVIOTIAEZ

HMC7912LP5E

HMC815BLCS

HMCB787ALCA

ADMV1013ACCZ

HMC6146BLC5A

HMC8M8

ADMV7310BCEZ

HMCBT9

ADMV7320BCEZ

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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https://www.analog.com/HMC6505A
https://www.analog.com/ADMV1009
https://www.analog.com/en/products/hmc7911.html
https://www.analog.com/ADRF6780
https://www.analog.com/ADMV1011
https://www.analog.com/HMC7912
https://www.analog.com/HMC815B
https://www.analog.com/HMC6787A
https://www.analog.com/ADMV1013
https://www.analog.com/HMC6146B
https://www.analog.com/HMC8118
https://www.analog.com/HMC8118
https://www.analog.com/ADMV7310
https://www.analog.com/HMC8119
https://www.analog.com/HMC8119
https://www.analog.com/ADMV7320
https://analog.com

I/Q Upconverters with Integrated LO

LR i SUBIEC Vs | Package Ordering
Part Number | Description Bandwidth | Bandwidth Rejection N’;” (m)' (mm) Part Number
(MHz) (GHz) (dBc)
Ka-band
ADMV4530 upconverter  27to 31  25.6 to 30 500 2t03 2 29 -35 4 520 6x6LGA 5A99Lb  ADMV4530ACCZ
with LO

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

Key Features
> RF output frequency: 27 GHz to 31 GHz

v

Combined RF and IF gain dynamic range: 70 dB

v

» Two upconverter modes Sideband rejection and carrier feedthrough optimization

» Direct upconversion from differential baseband 1/0 (1/Q mode) > Integrated low phase noise frac-N PLL/VCO
» Single upper sideband upconversion (IF mode) >
> /0 1dB bandwidth: 500 MHz

> |Finput frequency range: 2 GHz to 3 GHz

Programmable via 3-wire or 4-wire SPI

\4

40-terminal, 6 mm = 6 mm LGA package

Applications
» Microwave point-to-point radios

» Ka-band satellite communications

L4
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https://www.analog.com/ADMV4530
https://www.analog.com/ADMV4530

I/Q Upconverters/Downconverters/Transceivers

Upconversion Mode Downconversion Mode

Uncalibrated Uncalibrated L0 Drive Pwr
Part Descrintion RF | LO 13 C6 Sideband Image Nominal Vswry | Consu- | Package | ECCN Ordering
Number P (6Hz) | (6Hz) | (GHz) | (dB) Rejection Reject (dBm) (v) mption |  (mm) Code | Part Number
(dBc) (dBc) i (W)
4to
A ) N e
TREGmmW 24
ADMNIEZS e ovaveupl | 1o | U 15(BB) (BB} ooupy  ppqpy | (EB) 184 % 0 18 1 8285 ciaqiy aoMvir2eBBCZ
Upcoming downconverter 295 8to 2to8 24 22 gain BGA
S I (S B TS ()  (F
(x2)
to T4 h
TREGmmW 2% 5
. 15(88) (BB) 22(BB) 37(BB)  (BB) -1(BB)  37(8B) 33/ 9x8
Gl LU mm‘;"fe;‘t‘;’r w6 1 W5 29 5 MO B -GN 3509 o e | MO [ e [ B [0
: F  (F (IF)
Ot T
TRSGmmW 2% 5 0
. 15(88) (BB) 22(BB)  37(BB) 2(88)  37(BB) 33/ 9x8
WIS morowave - 10 0 91095 32 250F)  50F) 1(98(?2) A 35(9) 8 qens M gy EARSY ADMVIDIBBCCZ
: I (F
o 12 N e
TREGmmW 37 725
ADMVIIZS  ewaveupl 1o to oA (BB} poun gy (BB 184B % 0 18 1 5285 Giaq AoMvi3eBBCZ
Upcoming downconverter 48 12.05 2108 2% 2 gain BGA
B (I ()
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https://www.analog.com/ADMV1128
https://www.analog.com/ADMV1017
https://www.analog.com/ADMV1018
https://www.analog.com/ADMV1139
https://analog.com
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ADMV1139: 37 GHz to 48 GHz, 5G, Microwave Upconverter and Downconverter

Key Features

>

Integration of upconverter, downconverter, and LO chain with multiplier
in one chip

CMOS up/downconverter with industry-leading efficiency and linear Py
with 56 NR

RF input/output frequency range: 37 GHz to 48 GHz

Integrated RF switch

Supports both half- and full-duplex operation

Two operation modes for both up and downconverter configurations:

= Direct conversion of
differential baseband 1/
(baseband mode)

= Single-ended complex-IF
operation (IF mode)

IF mode supports both internal or external hybrid
Programmable baseband /0 common-mode voltage
Matched, 50 () impedance, single-ended RF input and output
Matched, 50 () impedance single-ended LO input

Low phase variation vs. gain control

Upconversion mode

= Sideband rejection and u
carrier feedthrough
optimization

Envelope detector for auto-
matic, on-chip calibration

Downconversion mode

= |mage rejection and I/Q u
imbalance optimization

= Baseband I/0 DC offset

Receiver mixer power detec-
tor for receiver gain setting

correction

LO chain features:

= Variable gain to accom- = Programmable LO harmonic
modate various L0 drive reject filter

strength values = |/ phase correction

= 360° phase control shifter
for LO synchronization
Fast TDD switching time via external pins

Programmable via a 3-wire or 4-wire SPI interface, compatible with
ADMV4928 and ADMV4728 interface

Applications

>

>

>

56 mmW communications

Test and measurement

ANALOG
u DEVICES

ADMV1139
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https://www.analog.com/ADMV1139

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

Applications
» Millimeter wave 56 network radio

Key Features
» J3GPP 56 network compliant core supports n257, n258,

and n261 bands radios » 56 microwave backhaul
> Best-in-class performance » Private communications networks
» 15 GHz I/0 bandwidth » Millimeter wave test equipment

» Two conversion modes:
= Direct conversion = Single-ended, complex
1/0 baseband IF conversion

> High level integration eases design, reduces size

ANALOG
DEVICES

D ANALOG
DEVICES

ADMV1018

> Integrated LO doubler and quadrupler with harmonic filter

LT

> Integrated variable gain controlled amplifiers
> ADMV1018 in optimized package for improved performance

Mixers with Integrated LO

P,\'I;E:;ge VCU'Phase :
Part Description LO IF 10 khz Noise @ Ve [ Package | ECCN Ordering
Number (GHz) (GHz) Offset 1MHz Offset (V) (mA) (mm) Code Part Number
(dBc/Hz)
(dBc/Hz)

Dual Rx
HMCTIS0A  with frac-N  07t02.33 005to4 0.05t00.35 89 -8 -139 27 9 533 = L) EAR9  HMCTISOALPGNETR
LFSCP
PLL and VCO
Dual Rx Programmable Selectable  7x7
ADRF6658 with IF amp 069t038  — - %5 — — 12t029 13 3.3 26010440 LFCSP 5A991.g ADRFB658BCPZ-RL7

VISIT ANALOG.cOM &7


https://www.analog.com/ADMV1017
https://www.analog.com/ADMV1018
https://www.analog.com/HMC1190A
https://www.analog.com/ADRF6658
https://analog.com

|/Q Modulators and Demodulators

[/Q Modulators

Part i S IE::S\?/?;'(?] Package ECCN
Number Description Frequency Suppression @3B Code Ordering Part Number
(GHz) (dBc) (MH2)
ADL5590  Narrow-band  0.869 to 0.9 = -50 -157 16 29 250 5 170 6x6LFCSP  5A991b  ADLS590ACPZ-R7
AD8345 Low power 04t01 -42 -42 -155 25 25 80 3,5 58,62 TSSOP 5A991.b ADB345AREZ
ADL5370  Narrow-band 0.3to1 -50 -4 -160 n 24 500 5 205 L4xL4|FCSP  5A991b  ADLG370ACPZ-R7
L5568 Wideband 0.7to 1.05 -43 -4 -160.3 8.3 229 380 5 7 4x40FN EARS  LTH568EUF#TRPBF
LT5568-2  GSM optimized 0.7 to 1.05 -43 -52 -159.4 8.6 229 380 5 10 4x40FN EAR99  LT5568-2EUF#TRPBF
L5558 Narrow-band 06to11 -437 -49 -158 18 224 400 5 108 Lx4QFN EAR99  LT5558EUF#TRPBF
LT5571 Narrow-band ~ 0.62to 1.1 -4 -53 -159 8.1 7 400 5 97 Lx4QFN EAR9  LT557IEUF#TRPBF
LTC5599 Low power 003013 =55 -52.6 -156.7 5 20.8 57 343 28 4x40FN EAR9S  LTC5599IUF#TRPBF
ADLS371 Narrow-band 05t015 -50 555 -159 145 27 500 5 175 L4xL4|FCSP  5A991b  ADLS3TIACPZ-R7
LTC5598 Wideband 0.005 to 1.6 =51 =ik -160.9 8.4 255 400 5 165 4x40FN EAR99  LTC5598IUF#TRPBF
ADLS591  Narrow-band 0.805t01905  — -47 -157 16 30 250 5 170 6x6LFCSP  5A991b  ADL559IACPZ-R7
ADL5385 Broadband 0.3t022 -46 -50 -159 1 26 500 5 215 4x4|FCSP  5A991b  ADL5385ACPZ-R7
175528 Narrow-band 15t0 2.4 -42 -45 -159.3 79 2.8 400 5 125 Lx4QFN EAR99  LT5528EUF#TRPBF
L5572 Narrow-band 15t025 -39.4 -41.2 -158.6 9.3 216 460 5 120 4x40FN EAR99  LT5572EUF#TRPBF
ADL5372  Narrow-band 15t025 -45 -45 -158 142 27 500 ® 165 4x5LFCSP  5A991b  ADL5372ACPZ-R2
AD8346 Low power 0.8t025 -42 -36 -147 -3 20 70 35 43,45 TSSOP 5A991.b AD8346ARUZ
AD8349 Low power 07t027 -45 -35 -155 16 2 160 5 135 TSSOP 5A991.b ADB349AREZ
HMC795 With VGA 0.05t02.8 = i -156 1 25 440 sahl | 1 5x5QFN EAR99 HMC795LP5E
ADL5373  Narrow-band 23103 -32 -57 -157 13.8 26 500 5 174 L4xL4|FCSP  5A991b  ADLS373ACPZ-WP
HMC1097 Wideband 0.1to 6 -40 -40 -162 m 29 700 5 170 4x4LFCSP EAR99 HMC1097LP4E
LTC5588-1  Wideband 02t06 -39.6 -56.6 -160.6 12 31 600 3.3 303 4x40FN EAR99  LTCH588IPF-1#TRPBF
ADL5375 Broadband 0.4to 6 -46 -52 -160 9.4 26.8 750 5 200 4x4FCSP 5A991b  ADL5375-05ACPZ-R2
LTC5589 Low power 07to6 -40.2 -41.5 -158.1 39 175 167 3.3 295 4x40FN EAR9S  LTC5588IUF#TRPBF
ADRF6780  Wideband 5910 23.6 -25 25 -147 1 21 750 33,5 490,160 5x5LFCSP  5A99Lh  ADRF6780ACPZN-R7

|/Q Demodulators

Baseband

Bandwidth Package ECCN
@ 3dB (mm) Code
(MHz)

Lowpower, — g041005 04 06 78 10 4 poo| e

RF
Description Frequency
(GHz)

Part
Number

Ordering Part Number

LT5546 24 4x40FN EAR99 LT5546EUF#TRPBF

2« L0, 55 dB VGA 525
Low power, g ~ 18to .

LT6506 5, 0ordpyey 0041005 02 08 6. 15 05 838 ion 268  4x4OFN  EARS  LTSGOGEUFHTRPBF
LT5517 i 004t009 003 07 124 10 2 130 5 90  4x4OFN  EAR9Y  LTSST7EUFHTRPBF

frequency, 2x LO
AD8348 B;I‘;fhdsasgd 005101 025 05 1075 T3 2 125 35 45  TSSOP  5A99lb ADB34BARUZ
LTC5584 Broadband 003tol4 001 07 10 131 28 530 5 200 4x4OFN  EARSS  LTCH584IUFHTRPBF
LT5516 Narrow-band  08to15 0.2 1 1238 66 75 260 5 MW 4x4OFN  EARSS  LTSGIGEUFHTRPBF
ADL5387  2xLO,broadband  003t02 005 02 12 13 31 240 5 180 4x4LFCSP  5A99Lb  ADLG38TACPZ-WP
LT5515 Narrow-band ~ 15t025 0.3 1 16.8 9 20 260 5 15  4x4OFN  EAR9S  LTH5ISEUFHTRPBF
ADL5382 Broadband 07t027 005 02 15.6 W4 305 370 5 220 4x4LLFCSP  5A99Lb  ADL5382ACPZ-WP
gz V0 ienwﬁ“/:amr 08t027 03 1 m -2 n5 85 3,5 6468 Lx4LFCSP  5A99Lb ADS347ARUZ
LT5575 Broadband 08t027 001 04 127 12 28 490 5 132 4x4QFN  EAR9Y  LTSG7SEUFHTRPBF
LTC5585 Broadhand Ohtod 005 07 127 16 257 530 5 200 4x4QFN  EAR9Y  LTCH585IUFHTRPBF
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https://www.analog.com/ADL5370
https://www.analog.com/LT5568
https://www.analog.com/LT5568
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https://www.analog.com/LT5572
https://www.analog.com/ADL5372
https://www.analog.com/AD8346
https://www.analog.com/AD8349
https://www.analog.com/HMC795
https://www.analog.com/ADL5373
https://www.analog.com/HMC1097
https://www.analog.com/LTC5588
https://www.analog.com/ADL5375
https://www.analog.com/ADL5375
https://www.analog.com/LTC5589
https://www.analog.com/ADRF6780
https://www.analog.com/LT5546
https://www.analog.com/LT5506
https://www.analog.com/LT5517
https://www.analog.com/AD8348
https://www.analog.com/LTC5584
https://www.analog.com/LT5516
https://www.analog.com/ADL5387
https://www.analog.com/LT5515
https://www.analog.com/ADL5382
https://www.analog.com/AD8347
https://www.analog.com/LT5575
https://www.analog.com/LTC5585

|/Q0 Demodulators (Continued)

RF Baseband
Part Description Frequenc Bandwidth ; Package ECCN Ordering Part Number
Number P ey @ 3dB (mm) Code g
(GHz) (MHa)
ADLS380*  Broadband 04106 007 02 N7 T8 278 390 5 245 4x4LFCSP  5A99Lb  ADLG3BOACPZ-WP
Tcosgp  Utrawidebandwith 5 o pae gop 95 13 30 1000 5 440 5«50PN EARSY  LTCHSBBIUHATRPBF
VGA, digital IR cal
Tcosgy  Utrawidebandwith 52 o e g 22 4 78 1000 5 410 5«50PN EARS  LTCHSOLIUHATRPBF

VGA, digital IR cal

I/Q Modulators with Integrated LO

PLL PLL

Phase Phase ; Baseband
Part Descrintion | Fre FEJFenc Noise @ | Noise Sjldergzgi?m Noise Bandwidth s Package ECCN Ordering
Number 2 T | 0kHz | @1MHz P (dBm/Hz) @3d8 (mm) | Code | Part Number

(GHz)

Offset | Offset (dBc) (MH2)
(dBe/ha) | (6B

With

ADRFE750 integrated t00i95575 -93 -133 -4 45 -162 8.5 23 600 5 310 8x8LFCSP 5A891b  ADRF6750ACPZ-R7
L0 ’
With

ADRF6755 integrated  0.1to 2.4 -93 -133 -45 -45 -162 8 2 600 5 380 8x8LFCSP 5A991b  ADRFE755ACPZ
L0
With 5

HMCTI97  integrated  0.1to 4 -10 -1345  -40 -45 -160 1 30 600 3’3 320 7x7Q0FN  EAR99 HMCT97LP7FE
L0 ’

I/Q Demodulators with Integrated LO

RE Plll_tizsa@ie PLL Phase Baseband
Part DS R 10 kHz Noise @ Bandwidth | Vs s Package ECCN Ordering
Number P uency 1MHz Offset @ 3dB (mm) Code Part Number
(GHz) Offset (dBc/H2) (MHz)
(dBc/Hz)

With frac-N
ADRF6850 0.1to1 -98 -136 0.1 0.5 m 12 22.5 300 3 350  8x8LFCSP 5A991.b ADRF6850BCPZ

PLL and VCO
ADRFGg)  CPDTeceiverwith o008 g 38 QR <05 7 2 2 500 33 273,303 8<BLFCSP 5A99LD ADRFGS2IACPZ

frac-N PLL/VCO

* = X-Microwave.
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Integrated Transceivers, Transmitters, and Receivers

Microwave and Millimeter Wave Integrated Transmitters/Receivers

V-Band Transmitters/Receivers

0 RF Image/ PR
Part —— Frequency . Control | IF Control Sideband P1dB o Package
escription Bandwidth B Dissipation
Number (GHz) Range | Range (dB) Rejection (dBm) (mm)
(Btiz) ) ) W
12 0.88
60 GHz . .
HMCB300  integrated 57 to 64 18 3 2 b 20(0P3) 40 (Slnglﬁaend)/ (s|ngI]eUendV BGA
transmitter (balanced)  (balanced)
0.82
60Hz 12 (single end)/
HMCB301  integrated 57 to 64 18 67 6 (analog)/ -9 (IIP3) 35 8 30 057 BGA
receiver 15 (digital) :

(external LO)

E-Band Transmitters/Receivers

Conversion L L
Part Descrintion RF L0 IF Gain IP3 Sideband Drive | Vsypory I Package
Number p (GHz) (GHz) (GHz) (dBm) | Rejection Nominal | (V) (mA) (mm)
(dB)
(dBc) (dBm)
wcrses  EPAAV0 T gge MO g s amp) 2 5 2 4153 58050 Die
receiver 14.33

E-band 1/0 1.5 to Mx13
ADMV7410 TSP Tto 76 b DCto2 13 1 30 5 4 4,2,15 66,175 80 LGA_CAV
HMCas =N org | W g | - 2 ~ 2 415 B8 D

upconverter 14.33

E-band 1/0 N8 to _ _ 16 x 14
ADMV7310 upconverter SiP Tto 76 17 DCto2 35 31 20 26 4 LGA_CAV

E-band 1/0 132t0 n=13
ADMV7420 A 81to 86 16 DCto2 10 1 30 5 4 4,2,15 66,175,80 LGA_CAV

E-band 1/0 1B4to 16 = 14
Al upconverter SiP il 146 il i@ d B B B B B L GA_CAV
wersgr EPAAV0 g M0 g 0 2 30 6 2 4153 58050 Die

Receiver 14.33

E-band 1/ 1.83 to .
HMC8T9 upconverter 81to 86 1433 0to10 10 - 22 - 2 4,15 175, 80 Die
mmWave Imaging Chipset

L Output Frequency Power Package
Part Number Description Frequency (GH2) W) - ECCN Code
(GHz)

ADAR2001 10 GHz to 40 GHz, 1.:4 _char}nel, 25 010 10 t0 40 0.45 6% 6 LGA EAR9
New L4x frequency multiplier/filter
o 08 10 GHz to 40 GHz, 4-channel Rx mixer with 4= L0 10to 40 0to 08 0910 7x7LGA  EARSY

ECCN
Code

Ordering

Part Number

5A991.b  HMC6300BGA46

5A991.h  HMC6301BG46

ECCN

Code

5A991.6

EAR99

5A991.b

EAR99

EAR99

EAR99

5A991.b

5A991.b

Ordering
Part Number

HMC7586

ADMV7410BCEZ

HMCB18

ADMV7310BCEZ

ADMV7420BCEZ

ADMV7520BCEZ

HMC7587

HMC8M9

Ordering Part Number

ADAR2001ACCZ

ADAR2004ACCZ
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ADAR2004 and ADAR2001: Millimeter Wave Imaging Applications
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ADAR2001: 10 GHz to 40 GHz, 1:4 Channel, 4x Frequency Multiplier/Filter

Key Features

v

>

>

>

>

RF input frequency: 2.5 GHz to 10 GHz
RF output frequency: 10 GHz to 40 GHz

Quad differential output PAs with enable function
Integrated harmonic filter (25 dB to 30 dB rejection)

3-wire and 4-wire SPI control of all functions

Applications

> Millimeter wave imaging equipment

» Military radio, radar, and ECM equipment

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

DC power: 450 mW (2.5 V supply)

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

40-terminal, 6 mm x 6 mm LGA package

RFIN C

cs
SDIo
SCLK
SDO

Multiplier/Filter
State Machine
(16 States)

Transmitter
State Machine
(70 States)

S S

S S

ADAR2001

RFOUT1+
RFOUTI-

RFOUT3+

RFOUT4+
RFOUT4-

S
\
RFOUT2+
RFOUT2-
S
\

Temp.
L Sensor

MRST MADV

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

Key Features

>

Quad LNA, mixer, IF VGA

> Lx L0 multiplier with programmable harmonic filter

>

>

>

>

>

>

Input frequency range: 10 GHz to 40 GHz

IF frequency range: 0 MHz to 700 MHz

LO frequency range: 2.5 GHz to 10 GHz

Gain range: 20 dB to 40 dB
IP1dB: -17.5 dBm (at min gain)

Noise figure: 7.5 dB at max gain

Applications

> Millimeter wave imaging equipment

> Military radio, radar, and ECM equipment

RFINT+
RFIN1-
RFIN2+

RFIN2-
RFIN3+
RFIN3-

RFIN&4+

RFIN4-

LOIN

cs
SDIO
SCLK
sDo

> Filtered LO harmonics: 20 dB to 30 dB at all frequencies

» 3-wire or 4-wire SPI control

» On-chip programmable state machines for fast multiplier/filter

and receiver switching and control
» On-chip temperature sensorand ADC
» DC power: 985 mW

> Package: 7mm x 7 mm, 48-lead LGA package

ADAR2004

Receiver Sequencer

j&A
sPI

Control

Temp

Multiplier/Filter Receiver Sensor
State Machine State Machine
(16 States) (16 States)
o o—o—30
MRST MADV RxRST RxADV

IFOUT1+

IFOUT1-

IFOUT2+

IFOUT2-

IFOUT3+

IFOUT3-

IFOUT4+

IFOUT4-
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ADS9083: 16-Channel, 125 MHz Bandwidth, JESD204B, Analog-to-Digital Converter

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: 0.5V 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 pracessor features

CIC decimation filter

Programmable DDCs (three per ADC channel) and FIR filter

Data gating and FIFO with 32 sample depth

100-ball, 9 mm x 3 mm BGA package

AVDD AVDD1P8 DVDD
(1ov) (1.8V) (1ov)
—CO O O
AD9083
VINI: () /
< ADC
VINI- OO \

Programmable
DSP:
CIC +DDC + LPF

VINIB+ Q) /
< ADC

VIN16-

JESD204B+

Tx
Outputs

SEROUTO:
SEROUT1:

SEROUT2+

SEROUT3%

A
f_ ) SYNCINB

Trigger: PLL,
JESD204B
Sysreft Subclassi
Control
Clock
CLK%
Distribution SPland SCLK
Coptrol CcSB
Registers SDIO
J J
AGND DGND
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Intermediate Frequency Subsystems

EE e it 2 Vo | I |  Package | ECCN Ordering

Dynamic Dynamic Rejection i ;
Range (dB) | Range (d) (dBc) (V) (mA) (mm) Code Part Number

Part Rt RF IF | Conversion
Number PO ) (MHz) | (MH2) | Gain(dB)

Intermediate 800
HMC8100  frequency to
receiver 4000

Intermediate 800 200
HMC8200  frequency to to 34 35 - 31 15 6 G 540  5x5LFCSP  5A99Lb  HMC8200LP5ME
transmitter 4000 700

80 to

200 85 47 49 18 36 5 33 600  6xGLFCSP  5A991b  HMCBIOOLPBJE

24 GHz ADAS Radar Solutions

Part Frequency | Figure of Merit PFDyyu Vs Package Ordering
(GHz) (dBc/Hz) (MHz) (v) (mm) ECCN Code Part Number
BRRAEEIAAT| KD 2 4x4LFCSP  EARSS ADFLIS8CCPZ

ramping PLL generator

13 GHz, frac-N Ramp
FMCW ramping PLL  generator

Signal Phase Noise
. . RF . @ 10 MHz ADC Viwe | Power Package ECCN Ordering
LESEIpIEn | FsHT (GHz) BT Offset Resolution | (V) (W) (mm) Code Part Number
(MH2) (dBc/Hz)

ISM band,

ADF4158

ADF4159* 05t013 -224 10 $ 33 4 x4 L FCSP EAR99 ADF4159CCPZ

ADF5901  2-chFMCW  TxMMIC 24t0o2425 250 128 2t010 2:{:?9'3 8-bit  1to28 0002 5x5LFCSP EARSY  ADFSQ0TWCCPZ
transmitter
ISM band,
2-ch FMCW Singe

ADF5902  transmitter  TxMMIC 24to2425 250 -128 2012 0% 8-bit 1028 0002 5x5LFCSP  EARIS  ADFEQ02WOCPZ
with integrated
FMCW PLL

e Rx Channel P1dB L Noise Package
Part Number | Description | Function Bandwidth Gain (dB d8 Isolation Fi B ECCN Code | Ordering Part Number
(MHz) ain (dB) (dBm) (dB) igure (dB) (mm)

ISHband, o e 2410 250 2 10 30 10 Bx5LFCSP  EARYS ADF5304ACPZ
4-ch receiver 24.25

Part Sample Gain qu-Pass SNR | SFDR | Noise | Antialiasing | Power | Package | ECCN Ordering
Description Function Filter BW ’
Number Rate (MSPS) (dB) (MHz) (dB) | (dB) | (nV/VHz) Filter (W) (mm) Code | Part Number

ADF5904

6-ch, LNA/PGA/ 16 to 34 1t0 12 10 =

AL AAF with ADC 1 (programmable) (programmable) b e LIBT3 L 10 LFCSP - A YL
6-ch, LNA/PGA/ 17 to 35 9to15 10

AD8284 AAF with ADC AFE 60 (programmable)  (programmable) 68 g5 Included  0.345 10 TOFP AD8284WCSVZ

4-ch, 16-bit,
ADARTS)  continuous ANFE 031012 Uit = — = 24 Notrequired 04 T7x7LFCSP —  ADAR725IWBCSZ
time data (programmable)

acquisition ADC

Operating . .
el Description Function | Frequency Chip ROM AT | (FEEED =L A,
Number (W) (mm) Code Part Number
(MHz) (MB)
Low power ADSP-BF70x ADSP-BF702/
series of Blackfin+* ADSP-BF703/
embedded DSP 00t0  -bit 12%12 LFCSP, ADSP-BF704/
ADSP-BFTOX  rocessorswith512kB DT 4op 325t o0 26 2l - = pameen M2C ypsp_prross
L2 SRAM and DDR2/ ADSP-BF706/
LPDDR interface ADSP-BF707
AP ADSP-2TcSARC®DSP  psp P90 SEBL - aws 4 - HEP jma -

* = X-Microwave.
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ADI RadioVerse Integrated Transceivers

Part
Number

AD9361
ADI364

AD3363

AD9371

AD9375

ADRV3002
New

ADRVS009

ADRV3008-1/
ADRV9008-2

ADRV026

ADRV9003
Upcoming

ADRV9004
Upcoming

ADRV9010
New

ADRV9029
New

Product Features

General-purpose SDR; low
power; JESD207 CMOS/LVDS

General-purpose SDR; low
power; JESD207 CMOS/LVDS

General-purpose SDR; low
power; CMOS/LVDS digital

Improved dynamic range;
scalable MIMO; 6 Gbps
JESD204B

Improved dynamic range; low
power DPD; scalable MIMO;
6 Gbps JESD204B

Narrow-/wideband SDR, high
dynamic range, CMOS/LVDS
interface

Multichip sync for massive
MIMO; integrated AGC; dc
offset; QEC correction; digital
filters; 12 Gbps JESD204B

Multichip sync for massive
MIMO; integrated AGC; DC
offset; QEC correction; digital
filters; 12 Gbps JESD204B

36/46/56 quad-channel,
massive MIMO TDD/FDD RF
transceiver

Narrow-/wideband SDR, high
dynamic range, CMOS/LVDS
interface

Narrow-/wideband SDR, high
dynamic range, CMOS/LVDS
interface

36/46/56 quad-channel,
massive MIMO/small cell TDD
RF transceiver

36/46/56 quad-channel,
massive MIMO/small cell TDD
and FDD RF transceiver with

integrated DPD

Functionality

2Rx, 2 Tx

TRx, 1Tx

2Rx, 2 Tx

2 Tx, 2 Rx, ORx,
and SnRx

2T, 2 Rx, ORx,
and SnRx

2Rx, 2Tx
(TDD/FDD)

2 Tx, 2 Rx (TDD)

2Rx, 2Tx,
10Rx (FDD)

47Tx, 4 Rx, 2 ORx

2Rx, 1Tx
(TDD/FDD)

2Rx, 2 Tx
(TDD/FDD)

4Tx, &4 Rx, 2 ORx

4 Tx, 4 Rx, 2 ORx

RF Tuning
Range

70 MHz
to 6 GHz

70 MHz
to 6 GHz

325 MHz
to 3.8 GHz

300 MHz
to 6 GHz

300 MHz
to 6 GHz

30 MHz
to 6 GHz

100 MHz
to 6 GHz

100 MHz
to 6 GHz

75 MHz to
6 GHz***

30 MHz
to 6 GHz

30 MHz
to 6 GHz

650 MHz
to 6 GHz

75 MHz
to 6 GHz

Bandwidth

56 MHz

56 MHz

20 MHz

100 MHz Rx,
250 MHz Tx, ORx

200 MHz Rx,
450 MHz Tx/0Rx

12 kHz to
>40 MHz

200 MHz Rx,
450 MHz Tx/ORx

200 MHz Rx,
450 MHz Tx/ORx

200 MHz Rx,
450 MHz Tx

12 kHz to
>40 MHz

12 kHz to
>40 MHz

200 MHz
Rx, 450 MHz
Tx and ORx

200 MHz
Rx, 450 MHz
Tx and ORx

Rx Image

Rejection
(dBe)*

50

50

50

75

75

80 to 90

75

75

75

80 to 90

80 to 90

75

75

Rx NF/IIP3**

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

1.9 dB/
+21 dBm

12 dB/
+26 dBm

12 dB/
+26 dBm

12 dB/
+22 dBm

1.9 dB/
+21 dBm

Tx 0IP3
(dBm)

19

19

19

27

21

>30

27

27

28

>30

>30

29

28

Package Size

(mm)

10 %10

10 %10

10x10

12x12

12x12

12 x12

12x12

12x12

T x 14

12 x12

12x12

T x 14

[

DPD Engine

Linearization
bandwidth
up to 40 MHz

Yes,
linearization
Rx BW
40 MHz

No

No

Linearization
up to
200 MHz BW

SERDES
Lanes

4Rx, 4 Tx

4Rx, 4 Tx

4Rx, 4 Tx

4Rx, 4 Tx

4 Rx, 4 Tx

8 Rx, 8 Tx

4Rx, 4 Tx
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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 synthe-
sizer and supports multichip LO
phase synchronization

Support for TDD and FDD
applications

Applications

>

>

>

Macro base stations
56 massive MIMO

Small cell designs

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

Integrated AGC, DC offset, and
quadrature error correction

Interface: 24.33 Gbps
JESD204B/JESD204C

Package: 14 mm 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-
TX4+
TX4-
TX1+

TX1-
TX2+
TX2-

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

VDDA_1P8'
VDDA_1P3?
VDDA_1PQ?
VIF
VDIG-1PO

RX3, RX4, TX3, TX4, ORX3/0RX4
RX1, RX2, TX1, TX2, ORX1/ORX2
> Rx1 |
_ Rx2
— B ADC > D
- Programmable
T FIR,
> Ls x [*LO0 AGC, Lo
> 7 £ DC Off
> L0, 'set, >
QEC,
Tuning, RSS!,
L | / : ADC > Overload
Tx1 |
Tx2
i JESD204B/
DAC - JESD204C
- I L x LOq Lo I?eak'age, - ferfial
- £ 3 QEC, Tuning, nterface
1 LO2 | Interpolation [=%
7 : DAC
ORX1/0RX2 '
_ N o .“ ; ; A0C o Decimation, .
== PFIR, ~
> | A X DC Offset, > ::8
> _ = Lo3 QEC, Tuning,
>/ o Overload
"%" :;7< ADC =
LG
GPIO A
Power Auxiliary ADC
Management Auxiliary DAC 19
Microprocessor Clock Generation
and
Synchronization
LO3
RF Synth
RF Synth SPI Port
® LOq —>
4
L02 Control 4
Interface 4

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

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

SVDDA_1PO represents VJSYN_1PO, VDES_1PO, VTT_DES, and VSER_1PO.

SERDOUTA:
SERDOUTB:
SERDOUTC
SERDOUTD:

SYNCIN1x
SYNCIN2+
SYNCIN3%

SERDINA:
SERDINB*
SERDINC%
SERDINDx

SYNCOUT1:
SYNCOUT2:

GPIO_ANA_x
AUXADC_x
GPIO_x

DEVCLK:
SYSREF%

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

Integer-N PLLs

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

ADF4001
ADF4002*
HMC1031
ADF4TI0
ADF416
ADF4M
ADF41T7
ADF4212L
HMC440
HMC4069
ADF4M8
ADF4TI3
ADFA4TI3HV
LTC6945
ADF4106
HMC698
HMC699
ADF4107
ADF4007
ADF4108
ADF41020

Integer-N 0.01t0 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 0.08to 1.2
Integer-N 0.1to1.2
Integer-N 02t02.4
Integer-N 0.01t0 2.8
Integer-N 0.01to0 29
Integer-N 01t03
Integer-N 0.2t03.7
Integer-N 02t03.7
Integer-N 0.35t0 6
Integer-N 05t06
Integer-N 0.08ta7
Integer-N 016t07
Integer-N 1to7
Integer-N 1to 75
Integer-N 1t0 8
Integer-N 41018

Fractional-N/Integer-N PLLs

Frequency Figure of Merit PFDyx Ve I Package
(GH2) (dBc/Hz) (MHz) ) (mA) T ECCN Code | Ordering Part Number

ADF4150HV

ADF4252

ADF4193
ADF4151
ADF4153A
ADF4153A
ADF4153
ADF4153
ADF4154
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
Int-N and frac-N
Frac-N/int-N PLLs
Frac-N/int-N PLLs
Int-N and frac-N
Frac-N
Frac-N

03to03

0.25t03

04t035
05t03.5
05to4
0.5t04
05t04
05to4
0.5t04
05t04

0.031 to 4.4

05tob

0.35t0 6
0.4to6
05t06
05to6
0.5t0 6.1
0.5t06.2
05t06.2

=207
-222
-208
-213
Al
-213
-213
-215
-233
-233
-216
=217
=212
-226
-223
-233
-233
=223
-219
-223
=221

-213

214

-216
=221
-223
=223
-220
-220
=220
-220
-223

104
140

55
55
75
1300
1300
55

100
104
1300
1300
104
120
104
100

27t05.5

3

3
27t05.5
27t05.5
27t05.5
27t05.5

3

5

5
27t05.5
27t05.5
27t05.5

33

N N N N o1 ol N

RF PFD 30
IF PFD 55

30
32
32
32
32
32
32
32
32

26

76/100
25
32
32
32
32
32

3 13

3 68
33 42
20
20
20
20
20
20
3.3 50

33 50

3.3 10
68
23
23
23
26
26

N N N N N N

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

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

5 x5 LFCSP

4 x 4| FCSP

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

5x5 LFCSP

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

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

ADF4001BCPZ-RL7
ADF4002BCPZ-RL7

HMC1031MSBE

ADFA4TIOBCPZ-RL7
ADF4TI6BRUZ-REELT7

ADF4IMBRUZ-RL7
ADFA4TI7BRUZ
ADF4212LBRUZ
HMC4400S16GE
HMC4069LP4E

ADFA4TIBYRUZ-RL7
ADFA&N3BCPZ-RLY
ADFA4TISHVBCPZ-RL7
LTC6945IUFD#TRPBF

ADF4106BCPZ-R7
HMCBY8LPSE
HMCB99LPSE

ADF4107BCPZ-REEL7
ADF4007BCPZ-RL7
ADF4108BCPZ-RL7
ADF41020BCPZ-RL7

ADF4150HVBCPZ-RL7

ADF4252BCPZ-R7

ADF4193BCPZ-RL7
ADF4151BCPZ-RL7
ADF4153ABRUZ
ADF4153ABCPZ-RL7
ADF4153BRUZ-RL7
ADF4153BCPZ-RL7
ADF4154BRUZ-RL7
ADF4154BCPZ-RL7
ADF4150BCPZ-RL7

ADF4152HVBCPZ-RL7

LTC6947IUFD#TRPBF
ADF4196BCPZ-RL7
ADF4157BRUZ-RL7
ADF4157BCPZ-RLT
ADF4158CCPZ-RL7
ADF4156BRUZ-RL7
ADF4156BCPZ-RL7
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Fractional-N/Integer-N PLLs(Continued)

Frequency Figure of Merit PFD Vs Package

HMCT04 Frac-N ~0to8 230 335 526  4x4LFCSP  EAR99 HMCTOALPLE
HMC703 Frac-N with sweeper ~0to8 -230 100 335 547  4x4LFCSP  EAR99 HMCTO3LP4E
HMC701 Frac-N with sweeper ~0to8 =221 70 335 90,37 6x 6 LFCSP EAR99 HMC701LP6CE
ADFL155 Int-N and frac-N 05t08 -223 125 33 38 4x4LFCSP  EAR99  ADFAISBBCPZ-RL7
ADFL59* Isr:’t”eﬁ‘afgsf}‘r’aegcﬁ 051013 24 0 3 33 4x4LFCSP EAR99 ADFAI53CCPZ-RLT
ADFL16g* Frac-N/int-N PLLs 0510135 24 130 33 65 4x4LFCSP  EAR99 ADF4169CCPZ-RL7
HMC702 Frac-N with sweeper ~0to 14 221 70 335 13,2  6x6LFCSP  EAR99 HMCT02LP6CE
ADFL1513 Frac-N/int-N 1t0 265 235 250 33 951 4x4LFCSP  EAR99 ADF4I513BCPZ

Integer-N PLLs with Integrated VCOs

Open-Loop
VCO Phase . Figure
Description Fre(gl:lir;cy Noise @ Divider V[I:r?dlg?(:rr]g of Merit FCEELE Ordering Part Number
100 kiz (dBo/Hz)
(dBc/Hz)
origgo-gr MENPLLS  i000  p0 016 s2toser | ELSES w8 33 901040 4x4LFCSP  EAR9Y | ADFA3G0-SBCPZRL
with VCO frequency range
aorszo-g MENPLLS oogrto04 a0 016 Mo ExCLsels o5 g 33 201040 4x4LFCSP  EAR9Y | ADFA3G0-BBCPZRLT
with VCO frequency range
ADF4360-6* "m SE[L]S 050125 M0 1B /1,72 Internal 6 8 33 25t045 4x4LFCSP  EARSY  ADF4360-GBCPZRLT
ADF4360-5* 'H SEES 2014 0 13 /172 Internal 26 8 33 25t045 4x4LFCSP  EARSY | ADF4360-SBCPZRLT
ADFA360-4* "Jvtlt': \%hs W51 -0 16 /172 Internal 26 8 33 251050 4x4LFCSP  EARSY | ADF43G0-4BCPZRLT
wriggo- MENPLS paiioie e 05 g2 PULSES e 8 33 951045 4x4LFCSP EARSY | ADF4360-TBCPZRLY
with VCO frequency range
ADFL360-3* 'r\'ﬂfnﬁ SEES 160195 -0 18 /72 Internal 96 8 33 25t050 4x4LFCSP EARSY  ADFA3G0-3BCPZRLY
ADF4360-2* 'm \';Ehs 18510277 10 2 R Internal 96 8 33 25t050 4x4LFCSP EARSY | ADFA3G0-2BCPZRLY
ADFA4360-T* "m SE[L]S 20510245 M0 225 /172 Internal 6 8 33 25t050 4x4LFCSP AR  ADFA4360-BCPZRLY
ADF4360-0* 'H SEES 2410275 -0 26 /72 Internal 26 8 33 25t050 4x4LFCSP  EARSY | ADF4360-OBCPZRLT
LTC6946-1 "Jvtlt': \%ES 03730374 M0 3 Ntofs Internal 2% 100 33/5 B80/40 4x5LFCSP  EAR9Y  LTCG94GIUFD-THTRPBF
(TC6946-2 "J;;MEES 053to4dl  -106 4 N/ Interal 2% 100 33/5 80/40 4x5LFCSP  EAR9Y  LTCBO4GIUFD-2#TRPBF
(TC6946-3 'r\';i'tﬂ SEES 064010579  -103 5  /to/s  Internal 2% 100 33/5 B80/40 4x5LFCSP  EAR9Y  LTCBOAGIUFD-34TRPBF
LTCB946-4 'm \';Ehs 070010639  -I01 6§  /lto/6  Internal 2% 100 33/5 80/40 4x5LFCSP  EAR9S  LTCBO4BIUFD-4HTRPBF

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

Open-Loop Open-Loop
VCO Phase VCO Phase Figure PFDyyuy .
Description Fre(gl:lir)]cy Noise @ Noise ( dpgﬁ;]) of Merit Frac-N (\\lf) (anA) P?ﬁ]krﬂ()}e Pa[:{dNeJmer
100 kHz @ 1MHz (dBc/Hz) | Mode (MHz)
(dBc/Hz) (dBc/Hz)

Clock
generator
HMCI032  with 0.125 to 0.350 130 165 - -230 100  33/5 52178 6xGLFCSP  EARSY  HMCIO32LPGGE
frac-N PLL
w/ int VCO
Clock
HMC1033 qemt”r 0.025 to 0.5 -130 163 — 227 100 33 195 6xBLFCSP  EAR9Y  HMCIO33LPGGE
frac-N PLL
Clock
generator
HMCIO34 — with 0125103 130 163 - 230 100  33/5 52178 6xGLFCSP  EARSY  HMCIO34LPGGE
frac-N PLL
w/ int VCO
Clock
generator
HMCI035  with 0025 t0 25 125 148 - 227 100 33 221 6x6LFCSP  EARY  HMCIO35LPGGE
frac-N PLL
w/ int VCO
HHCB2%  Frac-NPLL 07810 087 123 148 1 229 FVCO/20  33/5 597 6xBLFCSP  EARY  HMCB24LPGCE
FooyplL 060510085, -2, 148, I,
MMC22 (e M3 toTEs, 18, 142, +65, 229 FVCO/20  33/5 597 6xBLFCSP  EARY  HMCB22LPGCE
2661033 - 136 +l
Focypl. 0795100865 23 148, +10,
a3 Ly M9tol8s, 18, 18, +15, 229 FVCO/20  33/5 5U77  6xGLFCSP  EARSY  HMCB3BLPGCE
31810378 n n2 4
FocnplL 08810104 122, 147, +10,
ez [y V210208 -6, 14, +65, 227 FVCO/20  33/5 597 GxGLFCSP  EARIS  HMCB2ILPGCE
34410 416 1o 135 4
Focnpl. 1025101 120, 147, +12,
HMCSST o veg 205023 14, 14, +05, 230 FVCO/20 33/5 4U%% GxGLFCSP  EAR9S  HMCB3TLPGCE
411048 -108 135 -05
FocyplL 105101205, -2, 146, +10,
Micsss ey 211024l -6, 140, +15, 229 FVCO/20  33/5 5U78 6xBLFCSP  EARYY  HMCB3SLPGCE
4210482 -109 135 4
FoonplL 109501275 122, 147, +10,
Mics20 (s 2810256, -6, 14, +65, 221 FVCO/20  33/5 597 GxGLFCSP  EARSY  HMCB20LPGCE
4381051 1o 135 4
Frac-NPLL 1310145, -, 145, +10,
HMCBH0 (o Vs 280 to 268 B 5 9 230 FVCO/20  33/5 4797 6xGLFCSP  EARSY  HMCB4OLPGCE
HHCB25  Frac-NPLL 099 to1105 - 146 il 229 FVCO/20  33/5 597 6xBLFCSP  EARY  HMCB2GLPGCE
HHCB28  Frac-NPLL 1285 to 1415 -8 143 10 229 FVCO/20 33/5 597 6xGLFCSP  EARY  HMCB2BLPGCE
HHCB3  Frac-NPLL 181510 201 -8 143 75 229 FVCO/20  33/5 597 6xBLFCSP  EARS  HMCS3ILPGCE
HHCB36  Frac-NPLL  3.365 to 3705 - 136 0 221 FVCO/20  33/5 597 GxGLFCSP  EARIS  HMCB3GLPGCE

Additional PLLs can be found in the Clock Generation and Distribution section on page 95.

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

Open-Loop VCO Figure PFDyy
Phase Noise @ of Merit Frac-N Mode
1 MHz (dBc/Hz) (dBc/Hz) (MHz)

Part Frequency

Description Vs ls Package ECCN Ordering
’ (V) | (mA) (mm) Code Part Number

Number (GHz)

Frac-N/int-N PLL

HMCT84 i 731082 40 5 226 0 33/5 90/245 6xGLFCSP EARSD  HMCTBALPBCE
HMC765 froc MNP 781088 40 13 226 0 335 90/245 6<6LFCSP EARS) | HMCTBELPGCE
HMCT67 froc Wit s Bu5t0955 138 o 230 100 33/5 54/257 Gx6LFCSP EAR9D  HMCTGTLPGCE
HMCT69 Frec WM AP 905101015 140 1 230 100 33/5 54/272 6xGLFCSP EARIS | HMCT6OLPGCE

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

VISIT ANALOG.cOM 61



https://www.analog.com/HMC1032
https://www.analog.com/HMC1033
https://www.analog.com/HMC1034
https://www.analog.com/HMC1035
https://www.analog.com/HMC824
https://www.analog.com/HMC822
https://www.analog.com/HMC838
https://www.analog.com/HMC821
https://www.analog.com/HMC837
https://www.analog.com/HMC839
https://www.analog.com/HMC820
https://www.analog.com/HMC840
https://www.analog.com/HMC826
https://www.analog.com/HMC828
https://www.analog.com/HMC831
https://www.analog.com/HMC836
https://www.analog.com/HMC764
https://www.analog.com/HMC765
https://www.analog.com/HMC767
https://www.analog.com/HMC769
https://analog.com

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

Part BT Open-Loop VCO Figure
Number Description (gHz) y Phase Noise @ of Merit
1MHz (dBc/Hz) (dBc/Hz)
Frac-N/int-N PLL
HMC778 with VCO 9.6 t010.8 -140 9 -230
Frac-N/int-N PLL
HMC783 with VCO 1.5t0125 134 10 -226
Frac-N/int-N PLL
HMC807 with VCO 12410 13.4 -132 8 -226

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

Open-
Loop VCO
Part . Frequency Phase
Description (GH2) Nolse @
100 kHz
(dBc/Hz)

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

Number

. 0.045 to 1.05,
Wicggg ~ Wideband frac-N/ 5 R T 0 134 Y
int-N PLL and VCO
281042

0.045 to 1.05,
Wideband frac-N/  1.4to 2.1,
int-NPLLand VCO  2.8t0 4.2,
5.6 to 8.4

HMC834 -108 134 4 =221

Wideband frac-N/
HMC832 int-N PLL and VCO 0.025t03 -116 -139 2 -226

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
LTC6948-1 int-N PLL and VCO 0.373 to 3.74 -110 -130 3 -225

" Wideband frac-N/
HMC835 int-N PLL and VCO 0.033 to 4.1 -108 -134 4 =227

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
ADF4351 int-N PLL and VCO 0.035 to 4.4 -T4 -134 2.2 =221

Wideband frac-N/
ADF4350 int-N PLL and VCO 0.1375 to 4.4 T4 -134 2.2 -220

Wideband frac-N/
int-N PLL and VCO

Wideband frac-N/
LTC6948-3 int-N PLL and VCO 0.640 to 5.79 -103 -125 5 -225

Wideband frac-N/
HMC833 int-N PLL and VCO 0.025t0 6 -116 -141 2 =227

Wideband frac-N/
LTC6948-4 int-N PLL and VCO 0.700 to 6.39 -100 -122 6 -225

HMC830 0.025to 3 -116 -141 2 =221

ADF4355-2*

0.055 to 4.4 -120 -142 22 =223

LTC6948-2 0.513 to 4.91 -105 -128 4 -225

Wideband frac-N/

_* - - -
aopusse- 3 WObeNd rac ) gre 1065 W 22 -3
+  Wideband frac-N/ y y ¥
N vl [ =T L TR 8 22 -3
pprugsex  Wideband frac-N/ o oesy eg g a3 34 -

int-N PLL and VCO

" Wideband frac-N/
ADF5355 int-N PLL and VCO 0.053t0 13.6 -107 -129 10 =22

" Wideband frac-N/
ADF5356 int-N PLL and VCO 0.053 to 13.6 -107 -129 10 =227

Wideband frac-N/
ADF5610 int-N PLL and VCO 0.057 to 14.6 -T4 -135 10 -229

Wideband frac-N/
ADF4372 int-N PLL and VCO 0.062 to 16.0 -116 -137 8 -234

Wideband frac-N/

%
ADFASTF™int-N PLL and VCO

0.062 to 32.0 -100 -123 24 -234

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

100

100

100

100

76

100

125

32

32

76

76

100

76

125

125

125

125

125

100

160

160

Vs
(v)

3.3/5

3.3/5

3.3

3.3/5

3.3/5

3.3/5

3.3/5

3.3

ik

(3]

3.3/5

3.3/5

3.3/5

3.3/5

3.3

3.3/5

3.3/5

3.315

3.3/5

3.3/5

3.3/5

3.3/5

P |
Frac-N Mode (VS)
(MHz2)
100 3.3/5
70 3.3/5
70

3.3/5 90/205 66 LFCSP

Is
(mA)

52/185

52/185

219
52/185
90/40
48/220

110/80

T2 to
148

12 to 136
90/40
90/40
52/185
90/40

146
10/80
10/80
110780

10/80
12671
10

180/
135

190/
135

ls Package
(mA) (mm)

54/272 6 x 6 LFCSP

90/145 6 x 6 LFCSP

Package
(mm)

6= 6 LFCSP

6= 6 LFCSP

6 x 6 LFCSP

6= 6 LFCSP

4 x5 LFCSP

6= 6 LFCSP

5x5 LFCSP

5x 5 LFCSP

5x5LFCSP

4 x5 LFCSP

4 x5 LFCSP

6= 6 LFCSP

4 x5 LFCSP

5x 5 LFCSP

5x5LFCSP

5x 5 LFCSP

5x 5 LFCSP

5x 5 LFCSP

7xTLGA

7xTLGA

7xTLGA

ECCN Ordering

Code Part Number

EAR99

EAR99

EAR99

EAR99

EAR99

5A991.b

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99 HMC778LP6CE

EAR99 HMC783LP6CE

EAR99 HMCBO7LP6CE

Ordering Part
Number

HMCB23LP6GE

HMCB34LP6GE

HMCB32LP6GE

HMCB30LP6GE

LTC6948IUFD-1#TRPBF

HMCB35LP6GE

ADF4355-2BCPZ

ADF4351BCPZ

ADF4350BCPZ

LTC6948IUFD-2#TRPBF

LTC6948IUFD-3#TRPBF

HMCB33LP6GE

LTC6948IUFD-4#TRPBF

ADF4355-3BCPZ

ADF4355BCPZ

ADF4356BCPZ

ADF5355BCPZ

ADF5356BCPZ

ADF5610BCCZ

ADF4372BCCZ

ADF4371BCCZ
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Translation Loop PLL+VCO Module

Phase
Frequency | Noise @ .
Part Number | Description F’e(g‘:fz')“’y '”te\?ggted Ref Input | 10 kHz Offset, P?;k;;-’e O’dNengeF;a”
(MHz) 6.45 GHz
(dBc/Hz)
ADF4401A Translation loop 18 %18
New PLLAVCO module 0.0625 to 8 Yes 10 to 500 -135 0.34/0.43  5.0/3.3 LGACAV EAR99 ADF4401ABCEZ
ADF4401A: Translation Loop, PLL, VCO Module
Key Features
» RF output frequency range: 62.5 MHz to
8000 MHz RF8P, RF8N
> 9 fsrmsijitter at 8 GHz output
» 17.dBm IF output power at 6 GHz RF output
+1,2,4,8,
» 90 dBc LO_IN to RF output 16, 32, 64
» 90 dBc spurious-free dynamic range
> Low phase noise, voltage controlled oscillator — Haer
P + VOrag VTUNE -~ l— RF Lo Lonf
> Programmable divide by 1, 2, 4, 8,16, 32, or HPF
64 output F
» 3.3V analog, digital, and mixer power
supplies vCo
PP . O cpout Calibration
» 5 Vamplifier and VCO power supply LPF
» RF output mute function REFP, REFN <
> 18.00 mm = 18.00 mm, 80-terminal LGA_CAV
» Supported in the ADIsimPLL design tool LPF
Applications ROU (L ADF4401A

» Instrumentation and measurement
> Automated test equipment

> Aerospace and defense
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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:
® 625 MHz to 16 GHz (ADF4372)
®  62.5 MHz to 32 GHz (ADF4371)
» Low phase noise VCO
= 111 dBc/Hz at 100 kHz offset at 8 GHz
m 134 dBc/Hz at 1 MHz offset at 8 GHz
m 105 dBc/Hz at 100 kHz offset at 16 GHz
m  -128 dBc/Hz at 1 MHz offset at 16 GHz
®  -98 dBc/Hz at 100 kHz offset at 32 GHz (ADF4371 only)
m 122 dBc/Hz at 1 MHz offset at 32 GHz (ADF4371 only)

> Integrated jitter: 38 fs
(1kHz to 100 MHz integration bandwidth)

Applications

> Microwave point-to-pointand millimeter wave 56 radios
> Electronic test and measurement

» Wideband military radio, radar, ECM, VSAT,

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

1/f FOM: -127.4 dBc/Hz

Integrated tracking filters to reduce subharmonics

®  -55 dBc nominal 0.5 harmonic at 16 GHz

= -30 dBc nominal 0.5 harmonic at 32 GHz (ADF4371 only)
Low spurs: -100 dBc PFD spurs, -60 dBc IBS

High max PFD frequency: 155 MHz
(fractional-N), 250 MHz (integer-N)

Phase adjust and resync
Lock time: <30 ps with autocalibration bypassed
Power supply: 3.3 Vand 5V

48-terminal, 7mm x 7 mm LGA package

Fractional Interpolator

and EW
VCC_CﬂL VCCVCU VCC_LDB vCCX] VCCXZ VCCMUX VCC3V vDDNDlV VDD_LS VCCLDD3V VCCREF VDD_PFD VDD_VP
A Py A
S S S
ADF4372
5.BitR =2 Multiplexer ,|> MUXOUT
REFP QO x2 Counter Doubler
REFN .- Doubler 1 Y R2_sw
\ I VCCpecOUT
SCLK O
SDI0Q) Data Register _ [ Function (ﬂ':,:‘? CPoyr
cs Latch
Phase
Comparator O Viyye
G Tra.cklng
Noise Integer | | Fraction | | Modulus Filter
LDO Reg Reg Reg K;WY\_
y Y Output RF16P
[ x2 AN
Third-Ord VY - BE RFIBN
| er | ngx_ 8 GHz to 16 GHz

62.5 MHz to 8000 MHz

=i 1/2/4/8/ Output RFSP
* v | 16/32/64 Stage RF8N
I Mux |
vy 62.5 MHz to 8000 MHz
Output RF AUX8P
Mux -o RF AUXSN

RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS


https://www.analog.com/ADF4372
https://www.analog.com/ADF4371

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: -114 dBc/Hz typical at 100 kHz (10 GHz)

Phase noise: -109 dBc/Hz max at 100 kHz (15 GHz)

Fractional-N synthesizer FOM: -226 dBc/Hz
Integer-N synthesizer FOM: -229 dBc/Hz

High resolution, 24-bit sigma-delta modulator

XREFP

GND

DVDD
GND

Phase frequency detector (PFD) operation to 100 MHz

Reference frequency operation to 350 MHz

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

VCO power supplies: 5 V, typical

Programmable output power level: up to 5 dBm

Analog and digital lock detect

GND

RVDD

GND

VvDDLS

GND

cP

GND

VPPCP

GND

AVDD

GND

GND

R
Divider

Charge
Pump

L

A

Phase
Freq

Detector

zZ z - x o a
W W a8 o Z o Z F
o o oo » © > © >
GND
Control VPRST
VDD2
vcovce
Doubled
Output GND
Fundamental
Output RFOUT
GND
VvDD3
PDIV_OUT
/1/2/41/8 /16
/32/64 /128 NDIV_OUT
Divider GND
GND

BIAS

GND

VDDPD

GND

VCcCPS

GND
SDo

GND
VCCHF
GND
VDD1
GND
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Voltage Controlled Oscillators

Low Current VCOs
Ei:\zher Description Fr(ﬂigl}:ir)]cy VC[](gt%SﬁHszse VCOo P?Sgek”?se ] 7 V(T\;!)IE Pa[i:d;:::ger
(dBc/Hz) (dBc/Hz)
HMC384 With buffer 2.05to 2.25 -89 -12 3.5 0to10 3 35 4 x 4 LFCSP EAR99 HMC384LP4E
HMC385  With buffer 2251025 -89 -5 45  0to10 3 35 4x 4 LFCSP EAR99 HMC385LP4E
HMC386  With buffer 261028 -88 -5 5 0to10 3 35 4= 4 LFCSP EAR99 HMC386LP4E
HMC416 With buffer 275t03 -89 -Tk4 45  0tol0 3 37 4 x 4 LFCSP EAR99 HMCA416LP4E
HMC388  With buffer 315t034 -88 113 49 0t10 3 39 4= 4 LFCSP EAR99 HMC388LPAE
HMC389  With buffer 3.35 t0 3.55 -89 -2 47 0to10 3 4 4= 4 LFCSP EAR99 HMC38ILP4E
HMC390 With buffer 3.55t03.9 -87 -12 47 0to10 3 42 4 x 4 LFCSP EAR99 HMC390LP4E
HMC391 With buffer 3.9 to 4.45 -81 -106 5 Otol0 3 30 4x 4 LFCSP EAR99 HMC391LP4E
HMC429  With buffer 445105 -79 -105 4 0to10 3 30 4= 4 LFCSP EAR99 HMC429LP4E
HMC430  With buffer 5t05.5 -80 -103 2 Otol0 3 27 4x 4| FCSP EAR99 HMC430LPAE
HMCA31 With buffer 5510 6.1 -80 -102 2 0to10 3 27 4= 4 LFCSP EAR99 HMCA3ILPAE
HMC358  With buffer 5.8t06.8 -82 -0 1 Otol0 3 100 MSQP EAR99 HMC358MS8GE
HMC466 With buffer 6.1t0 6.72 -13 -101 45 0to10 3 13 4 x 4 LFCSP EAR99 HMCA4B6LP4E
HMC505  With buffer 6.8 to 7.4 -80 -106 1l Ttoll 3 80 4x 4 LFCSP EAR99 HMCB05LPAE
HMC532  With buffer T1t079 -80 -101 % 113 3 85 4x 4 LFCSP EAR99 HMC532LP4E
HMC506 With buffer 781087 -80 -103 14 Ttom 3 71 4 x 4 LFCSP EAR99 HMC506LP4E

High Performance VCOs

VCO Phase | VCO Phase
Noise @ Noise @
10 kHz 100 kHz
(dBc/Hz) (dBc/Hz)

Primary
Divide Qutput
(GHz)

Part
Number

Frequency
(GHz)

Package ECCN Ordering

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

Description

WSO Withfy2  665to765 3325103825  -90 6 16 2013 5 230 5x5LFCSP  EARS  HMCSO7LPSE
HMCS0S*  With /2 731082  385t04] 90 6 m 203 5 240 5x5LFCSP  EARSY | HMCSOBLPSE
HHCS09* With £/2 781088  39tokk 90 6 3 2t03 5 250 5x5LFCSP  EARS | HMCHOSLPSE
WHCTGO*  Withf2 8451003 422510465 -9 6 m 203 5 260 5x5LFCSP  EARD | HMCTIBOLPSE
HMCSI0* “ﬁ'f?.é%’ f] ;Zd 84510955 420510475 92 6 5 203 5 35 5x5LFCSP  EAR9D | HMCSIOLPSE
HNCTBE  Withfy2 87110955 435510475 -90 5 1 203 5 250 5x5LFCSP  EARSY | HMCTIGILPSE
WS Withfy2 905101015 4525105075 -8 6 18 2t03 5 265 5x5LFCSP  EARSY | HMCSILPSE
WHCTEZ Withf2 92510101 462510505 86 6 1 203 5 230 5x5LFCSP  EARSY | HMCTIB2LPSE
WHCTBS  Withfy2  965t01041 4825105205  -87 o 1 2t03 5 205 5x5LFCSP  EARSY  HMCTIBBLPSE
HMC530* V\gwléﬂe/ ﬁ ;2“ 9510108 4751054 -85 10 N 2t013 5 350 5x5LFCSP  EARSY | HMCS3OLPSE
HMCSI2* “ﬁ'f?.é%’ f] ;Zd 9610108  48to54 -85 - 5 203 5 330 5x5LFCSP  EAR9D | HMCSI2LPSE
HMCTBS*  Withfy2 10381003  519t0565 86 N 8 2013 5 200 5x5LFCSP  EARSY | HMCTIBALPSE
HMCST3* V‘g:\t‘léﬂe’ f] ;Zd 1043107146 52150573 -85 0 0 JtoT3 5 275 5x5LFCSP  EAR9D | HMCSILPSE
HMCTBS  Withfy2  TO7toT62 553510581 -88 3 8 2013 5 20 5x5LFCSP  EARSY | HMCTIBSLPSE
HMC534* Wd'lt\'l‘léz’ f] ;Zd 06t0718 531059 82 1o N 21013 5 350 5x5LFCSP  EARSY | HMCH34LPSE
HMC514* V\gwléﬂe/ ﬁ ;2“ M7t01202 5585 to 601 7 10 0 21013 3 275 5x5LFCSP  3A00lallb | HMCSIALPSE
HMCE82* “ﬁ'f?.é%’ f] ;Zd Titol24 5551062 83 ) 1 2t03 5 350 5x5LFCSP  EARSY  HMCHB2LPSE
HMCSI5* “glt"l‘lég’ % ;‘2“ T5to125  575t0625 83 ) 5 21013 5 200 5x5LFCSP  EAR9Y | HMCGISLPSE
HMCTBS*  Withf/2  T4t01262  5705t0 631 -89 6 1 203 5 220 5x5LFCSP  EARSY  HMCTIBGLPSE

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

Part

Number
HMC583*
HMCTIB7*
HMC529*
HMCT168*
HMC584*
HMCTI69*

HMCB3T*

HMC632*

Description

With f,/2 and
divide by 4

With f,/2

With f,/2 and
divide by 4

With fo/2

With f,/2 and
divide by 4

With fo/2

With f,/2 and
divide by 4

With fo/2 and
divide by 4

Frequency
(GHz)
1.5t012.8
12.17 t0 13.3
12.4t0 13.4
12.47 to 13.72
12510139
12.92 to 14.07

13.6 to 14.9

14.25 to 15.65

Primary VCO Phase
Divide Output LS @
(GHz) 10 kHz

(dBc/Hz)
5.75 to 6.4 -80
6.085 to 6.65 -86
6.2t06.7 -83
6.235 to 6.86 -85
6.25 to 6.95 -8l
6.46 to 7.035 -86
6.8 to 7.45 -8l
7125 to 7.825 -80

Higher Power and Frequency VCOs

VCO Phase
Noise @
100 kHz
(dBc/Hz)

-10

-13

-0

-3

-10

-3

-10

-107

Py (dBm)

13

VTUN[

(V)

2t013
2t013
2t013
2t013
2t013
2t013

2t013

2t013

VCC
(V)

log Package

(mA) (mm)

350  5x5LFCSP
200 5x5LFCSP
260  5x5LFCSP
190  5x5LFCSP
330  5x5LFCSP
220  5x5LFCSP
330  5x5LFCSP
350  5x5LFCSP

ECCN Code

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

EAR99

Ordering
Part Number
HMC583LP5E
HMCTB7LPSE
HMC529LP5E
HMCTIBBLPSE
HMC584LP5E
HMCTIBILPSE

HMC531LPSE

HMCB32LP5E

Part
Number

Ordering
Part Number

Frequency
(GHz)

Description

HMC734*
HMC735*
HMC736*

HMC738*

HMC533

HMC739*

With divide by &
With divide by 4
With fy/2

With /2 and
divide by 16

With divide by 16

With f,/2 and
divide by 16

8.6t010.2
10.5t0 12.2
14510 15

20910 23.9

23810248

23810 26.8

Ultrawideband VCOs

Part
Number

HMC6475

HMC586*
HMC587*
HMC732*

HMC8074

HMCB380*

HMC733*

HMC8362
New

HMC8364
New

ADF5709
New

Description

WB VCO
with buffer

Wideband VCO
Wideband VCO
Wideband VCO

Quad-band VCO

WB VCO
with buffer

Wideband VCO

Quad-band VCO

(Quad-band VCO

Ultrawideband
VCo

Frequency

(GHz)

39t075

L4to8
5t010
6to12

8.3t015.2

81016
10to 20

N9 t018.3

18.1t0 26.6

9.85 t0 20.5

Primary VCO Phase
Divide Output | Noise @ 10 kHz
(GHz) (dBc/Hz)

215 to 2.55 -10
2.625 to 3.05 -15

725t075 -80
10.45 to 11.95 -65
1.4875 to 1.55 -10
1.9 to13.4 -64

VCO Phase
Noise @
100 kHz
(dBc/Hz)
-100 22
-100 2
-105 9
-95 15
-95 12
-93 14
PUUT VTUNE
(dBm) ]
5 0to23
5 0to18
5 0to18
1 0to 23
0 05t013
6 0to23
3 -0.25 to +23
-4to+8  1to13.5
-8to+4 1t0o13.5
0 -0.5t023

VCO Phase VCO Phase
Noise @ 10 kHz | Noise @ 100 kHz
(dBc/Hz) (dBc/Hz)
-79 -106
-75 -100
-65 -95
-65 -95
-68 -98
-64 -92
-60 -90
-70 -975
-63.5 -91.5
-5l -83

1t013
1t013
1t013

1to 13
1to 13

1to 13

VCC
(v)

475
(5 max)

5

5

I Package

(mA) (mm)
218 5x5LFCSP EAR99
27 5x5LFCSP EAR99
150  4x4LFCSP EAR99
200  4xL4LFCSP EAR99
220  Lx4LFCSP EAR99
200  4xL4LFCSP EAR99

lec Package

(mA) T ECCN Code

53 4x4CLCC EAR99

55 4 x4 [FCSP EAR99

55 4x4[FCSP EAR99

57 4x4|FCSP EAR99

60  6x6LFCSP EAR99

75 4 x4 CLCC EAR99

70 4x4LFCSP EAR99

72 66 OFN EAR99

99 6x6QFN EAR99

70 39x39LCC EAR99

HMC734LPSE
HMC735LP5E
HMC736LP4E

HMC738LP4E

HMC533LP4E

HMC739LP4E

Ordering Part

Number

HMC6475LC4B

HMC586LC4B
HMC587LC4B
HMC732LC4B

HMCBO74LPBGE

HMCB380LCA4B

HMC733LC4B

HMCB362LPBGE

HMCB364LP6GE

ADF5709BEZ

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools.* = X-Microwave.
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HMC8362: 11.90 GHz to 18.30 GHz Quad-Band VCO
HMC8364: 18.10 GHz to 26.60 GHz Quad-Band VCO

Key Features

» Set of four narrow-band VCOs > Up to 8 dBm RF output power

. . e © 2 g g Qe e e eey
with consistent sensitivity vs. (HMC8362) Z 22 2 2 2 2 2 z2 =
frequency > Up to 4 dBm RF output power NEEEEEEELELE

» RF and tuning ports common to (HMC8364) NCITN  HMC8362 NIC
all four VCOs RF output operates . power mute capabilty GND [ZD3, ozt ver
from fundamental oscillators with > No external resonator required NiC [3D GND
no subharmonic oscillations d GND D@ 13.50 GHz to Viune

» 40-lead, 6 mm x 6 mm LFCSP 15.40 GHz

RFOUT [5)—] b GND
Applications oNp [, J 15.206Hzt0 | | vez
: - -~ NiC [ 17.15 GHz GND
» Electronic test and measurement » Wireless communication
inf VCB [B 7| vC3
> Industrial and medical Infrastructure e IS.SSGHztoL_E
. . 18.30 GHz vea
instrumentation

S
&

NIC
> Point-to-point and multi-

point radios ARRARAEAERRAEEAR
2 2 2 2 2 2 g 2 g 2 Base

zZ Z zZ2 z2Z Z2Z z2Z zZ zZ2 zZzZ =z
> Aerospace and defense GND

Quad-Band VCOs

VCO Phase VCO Phase .
Description Fre(g‘fzr)‘cy Noise @ 10 kHz | Noise @00 khz | dPE[;UnTﬂ V(T\;')'E ("\;3 (r'ﬁ;\) P?ﬁ]kma?e ECCN Coge | ering Part
(dBc/Hz) (dBc/Hz)
0

HMCBO74  Quad-band VCO 8.3 to 152 68 98 05013 (5‘:'12)() 60 GxGLFCSP  EAR%S HMCB074LPGGE
HMCE362
- Quad-band VCO 119 to 18.3 ) 975 4t0+8 1w0B5 5 T2 GxBOFN  EARY HMCB362LPEGE
HMCB364
- Quad-band VCO  18.1t0 26.6 635 95 Sto+h 10B5 5 99 GxBOFN  EARY HMCB364LPGGE

68 RFr, MICROWAVE, AND MILLIMETER WAVE PRODUCTS
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https://www.analog.com/HMC8362
https://www.analog.com/HMC8364

Frequency Dividers, Multipliers, and Detectors

Frequency Dividers, Prescalers, and Counters

Input Phase Noise
Part - Output @ 100 kHz I Package Ordering
Number LRI BTG Frequency (GHz) Offset (maA) (mm) B Part Number
(GHz)
(dBc/Hz)

Wwcroys  Programmable 02102 Variable 2t0+10 ) 60 5 135 3x3LFCSP  EAR9S HMCT94LP3E

divide byn=1to 4

b5-bit counter,
HMC394 divide by 011022 Variable 15 to +10 4 153 5 195 Lx4LFCSP EAR9 HMC394LP4E
n=2to 32
HMC905* d.".r"gram"lab'e 04t Variable 0to+10 3 158 33 100  3x3LFCSP EAR99 HMC9O5LP3E
ividebyn=1to 4

Wi+ Frogrammable 01t0 65 Variable 15 to +10 0 153 5 190 4x4LFCSP EAR99 HMC705LP4E

divide by n=1to 17
HMC983 Sz a 0to7 Variable -0 VPP 60 > 124 G5x5LFCSP  EAR9S HMCO83LPSE

programmable into 100 0 313
HMC432*  Fixed divide by 2 0to8 0to4 12 to +12 -3 -148 IR S0T-26 EAR9S HMC432E
HMC36T* Fixed divide by 2 0to10 0to5 15 to +10 3 148 5 83 s0IC EAR99 HMC361S8GE
HMC36] Fixed divide by 2 0to12 0to6 15 to +10 3 148 5 83 Die EAR9 HMC361
HMC36T  Fixed divide by 2 0to13 0to65 15 to +10 4 148 5 83 Heg’;?”“ EAR9 HMC36168
HMC492*  Fixed divide by 2 0to18 0to9 -20to +10 -4 -150 5 78  3x3LFCSP EAR9 HMCA492LP3E
ADFS000%  Fixed divide by 2 4018 2t09 -10 to +10 -5 W 33 30 3x3LFCSP EARSS  ADFS000BCPZ-RLT
HMCA37* Fixed divide by 3 0to7 0 to 2.334 12 to +12 A 153 5 69 MSOP EAR99 HMCA437MS8GE
HMCH33*  Fixed divide by 4 Oto8 0to?2 12 to +12 %) -150 3 53 S0T-26 EAR9 HMCA433
HMC362 Fixed divide by 4 0to12 0to3 15 to +10 -6 149 5 68 Die EAR9 HMC362
HMC362*  Fixed divide by 4 0to12 0to3 15 to +10 -6 149 5 68 s0IC EAR9 HMC362586E
HMC365 Fixed divide by 4 0to13 0to3.25 15 to +10 5 151 5 10 Die EAR9 HMC365
HMC365*  Fixed divide by 4 Oto13 0t03.25 15 to +10 7 151 5 120 Hegr'ﬁ“c EAR99 HMC36568
HMC365*  Fixed divide by 4 0to 3 0to3.25 15 to +10 5 151 5 120 s0iC EAR9 HMC365S86E
HMC493*  Fixed divide by 4 0to18 0to45 200 +10 -4 150 5 96  3x3LFCSP EAR9 HMC493LP3E
ADFS00*  Fixed divide by 4 41018 2t045 -10to +10 -5 50 33 30 3x3LFCSP EARSS  ADFSO0TBCPZ-RLT
HMCWAT*  Fixed divideby4  10to 26 251055 15 to +10 -4 -150 5 96 3x3LFCSP EAR9S HMC447LC3
HMCA38*  Fixed divide by 5 0to7 0tol4 15 to +10 g 153 5 80 MSOP EAR99 HMCL438MSBGE
HMC434 Fixed divide by 8 0to8 Otol 0to +12 %) -150 362 $0T-26 EAR9 HMCA434E
HMC8624 FIEEEIELD 0.1 to 24 Variable Stol0  -3to+b 153 5 73 3x3LFCSP EAR99 HMC862ALP3E
dividern=1to 8
HMC363*  Fixed divide by 8 0to2 0to15 15 to +10 -6 153 5 90 Die EAR9 HMC363
. ) . Hermetic

HMC363 Fixed divide by 8 0to12 0to15 -15to +10 4 -153 5 90 SMT EAR99 HMC36368
HMC363*  Fixed divide by 8 0to12 0to15 15 to +10 -6 -153 5 90 s0iC EAR9 HMC36386E
HMC4OK*  Fixed divide by 8 0to18 0to2.25 200 +10 -4 150 5 103 3x3LFCSP EAR99 HMC494LP3E
ADF5002¢  Fixed divide by 8 41018 05 t0 225 -10to +10 -5 B3 33 30 3x3LFCSP EARSS  ADF5002BCPZ-RLY

Frequency Multipliers—Active

Input Output Output 100 kHz Phase ls Package ECCN Ordering
Frequency (GHz) | Frequency (GHz) Power (dBm) | Noise (dBc/Hz) (mA) (mm) [Code Part Number

Part Number | Description

HMC1096 =2 active 191028 37t05.6 0 12 142 5 100 3x3LFCSP EAR99 HMC1096LP3E
HMC575 x2 active Stokhb 6to9 3 17 140 5 90 4x4|FCSP EAR99 HMC575LP4E
HMC369 =2 active 4.95 t0 6.35 9910127 0 4 142 5 46 3= 3LFCSP EAR99 HMC369LP3E
HMC368 =2 active 45t08 9to 16 2 13 -140 5 75 4x4 | FCSP EAR99 HMC368LP4E
HMC561 x2 active 4t010.5 8to21 5 17 -139 5 98 Die EAR99 HMC561

* = X-Microwave.
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https://www.analog.com/HMC794
https://www.analog.com/HMC394
https://www.analog.com/HMC905
https://www.analog.com/HMC705
https://www.analog.com/HMC983
https://www.analog.com/HMC432
https://www.analog.com/HMC361
https://www.analog.com/HMC361
https://www.analog.com/HMC361
https://www.analog.com/HMC361
https://www.analog.com/HMC492
https://www.analog.com/en/products/adf5000.html
https://www.analog.com/HMC437
https://www.analog.com/HMC433
https://www.analog.com/HMC433
https://www.analog.com/HMC362
https://www.analog.com/HMC362
https://www.analog.com/HMC362
https://www.analog.com/en/search.html?q=HMC365
https://www.analog.com/HMC365
https://www.analog.com/en/search.html?q=HMC365
https://www.analog.com/en/search.html?q=HMC365
https://www.analog.com/HMC493
https://www.analog.com/ADF5001
https://www.analog.com/HMC447
https://www.analog.com/HMC438
https://www.analog.com/HMC434
https://www.analog.com/HMC434E
https://www.analog.com/HMC862A
https://www.analog.com/HMC363
https://www.analog.com/HMC363
https://www.analog.com/HMC363
https://www.analog.com/HMC363G8
https://www.analog.com/HMC363
https://www.analog.com/HMC494
https://www.analog.com/ADF5002
https://www.analog.com/HMC1096
https://www.analog.com/HMC575
https://www.analog.com/HMC369
https://www.analog.com/HMC368
https://www.analog.com/HMC561
https://www.analog.com/HMC561
https://analog.com

Frequency Multipliers—Active (Continued)

Input Output Output 100 kHz Phase Vg ls Package ECCN Ordering

FEIEIIER, | IEERTITe Frequency (GHz) | Frequency (GHz) Power (dBm) | Noise (dBc/Hz) | (V) (mA) (mm) Code Part Number

HICSG®  s2active 410105 8t02 139 5 95 3x3LFCSP  EARSY  HMCSBILP3E
HMCSTS* dacive  4toT Blo22 T84 5 @ 3«3LFCSP  EARS  HMCSTALCIB
Mg s2actve 650123 13to24 136 5 88 De  EARSY  HMCE
HICS*  sdactive 650123 1Bto2us 186 5 85 3x3LFCSP  EARSG  HMCEIALC3
HMCKE  <dactve 9510125 191025 T3 5 48 De  EARSY  HNMCW
HICSTE dacve  9toS 181029 18 5 B De  EARSY  HHCSTS
HHCSTE  dactve  QtoS 181029 18 5 8  3x3LFCSP  EARSG  HMOSTBLC3B
MO <dacive 210155 25103 = 45 T 4x4LFCSP  EARSD  HMOS42LPAE
HICST s2active  BSBS  27tod -8 5 28 4x4LFCSP  EAR®D  HMCSTILCAB
M8 s2active  T2toT65 21033 18 5@ De  EARS  HMOSTB
HMCSTS*  <dactve 1210165 %1033 T2 5§ 3x3LFCSP  EARSG  HMOSTBLC3B
HiS8  2acve T2 21048 - 5 W5 Die  EARS  HMCS98
HICSTS*  dactve 181023 321046 1 5 M De  EARS  HMCST9
o 0 eactive 251010 10t0 40 20 5 10 25 180 6xBLGA  EARSY  ADAR2OOIACCZ
MW shactive 2451028 Qtol2 15 4 42 5 5 4xALFCSP  EARSY  HMOMA3LPAE
MBS whactve 2851033 T4tol2 15 7 140 5 B0 4x4LFCSP  EARSG  HMOBUSLPAE
HICSTO*  shactive  36l041  Taktolsh 15 0 140 5 5  4x4LFCSP  EARSG  HMCSTOLPAE
WO sBactive  T83toW33  Toss 3 B - L 2% De  EARS  HMCTO
HiCwst  Bacive  128Blol4 991002 15 6 136 5 68 4x4LFCSP  EARID  HMCMAWLPAE
Mius*  sBactve  OSr 9910 15 7 150 5 78 4x4LFCSP  EARSY  HNCALSLPAE

to 0.6875

Frequency Multipliers—Passive

Conversion

B MU Tt Input Output Input s 1FO0 LFO Package ECCN Ordering
P Frequency (GHz) Frequency (GHz) | Drive (dBm) (dB) Isolation (dB) | Isolation (dB) (mm) Code Part Number
HMC-XDBT2 x) passive 10to15 20 to 30 10to 15 Die 5A991.h HMC-XDB112
HMC1105* x2 passive 20 to 40 40 to 80 Tto15 1 4 46 Die EAR99 HMC1105
HMC-XTBTIO =3 passive 24 to 30 72 t0 90 10to 15 19 - - Die 5A991.h HMC-XTBTI0

Phase Frequency Detectors

EI?JI:]IJBI’ Description Frelgﬁg:lcy Powlgrp(udth) Phggekll\-lltzjise Le?/létllzlrﬁl\) (V\;[) P?E]kni?e ECCN Code Pa?trdNeljimnger
(GHz) (dBc/Hz)

HMCO84 With charge pump 0t00.35 +3 to +12 = 0.02to 25 53 97,21  4x4LFCSP EAR99 HMC984LP4E

HMCA439 Ultralow phase noise 001t0 13 -10 to +10 -153 2V p-p 5 96 osop EAR99 HMC4390S16GE

HMC3716 Ultralow phase noise 001t0 1.3 -10to +5 -153 2V p-p 5 15 4 x4 LFCSP EAR99 HMC3716LP4E

* = X-Microwave.
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https://www.analog.com/HMC561
https://www.analog.com/HMC573
https://www.analog.com/HMC814
https://www.analog.com/HMC814
https://www.analog.com/HMC814
https://www.analog.com/HMC448
https://www.analog.com/HMC448
https://www.analog.com/HMC576
https://www.analog.com/HMC576
https://www.analog.com/HMC576
https://www.analog.com/HMC942
https://www.analog.com/HMC577
https://www.analog.com/HMC578
https://www.analog.com/HMC578
https://www.analog.com/HMC578
https://www.analog.com/HMC598
https://www.analog.com/HMC598
https://www.analog.com/HMC579
https://www.analog.com/HMC579
https://www.analog.com/ADAR2001
https://www.analog.com/HMC443
https://www.analog.com/HMC695
https://www.analog.com/HMC370
https://www.analog.com/HMC1110
https://www.analog.com/HMC1110
https://www.analog.com/HMC444
https://www.analog.com/HMC445
https://www.analog.com/en/products/hmc-xdb112.html
https://www.analog.com/HMC1105
https://www.analog.com/HMC1105
https://www.analog.com/en/products/hmc-xtb110.html
https://www.analog.com/HMC984
https://www.analog.com/HMC439
https://www.analog.com/en/products/hmc3716.html

Analog Tunable Low-Pass/Band-Pass Filters

Cutoff Stop Band Tuning
Control Freq Range Frequency Response
(MHz) (Rej > 20 dB) (ns)

Part Frequency
Number (GHz)

Insertion Loss Package Ordering
(dB) (mm) Part Number

IEN]

WiCiow  Trogrammable harmenic o 2o00 o Digitll 600 9000 - ) 6 3«3LFCSP  EARSS  HMCIOAALP3E
low-pass filter three bits
f; and

HMCBY0A  Tunable band-passfilter  1to19  BW,analog  10%f, +10% f, 200 12 5x5LFCSP  EAR9D  HMC9OALPSE
0VtolsV
f; and

HMCBIIA Tunable band-pass filter ~ 195t 3.4  BW, analog 9% f; £10% f; 200 8 5x5LFCSP  EAR99 HMC891ALP5E
0VtolsV

HMCSSIA  Tunable low-pass filter ~ Oto4 é‘iﬁ'ga]'z‘{l 2htoh 135 % frg 200 3 5x5LFCSP  EARYY  HMCBSIALPSE
f; and

HMCB92A  Tunable band-pass filter  3.45t0 6.25 ~ BW, analog 8.7% f; +10% f; 200 95 5x5LFCSP  EAR9S  HMC892ALPSE
0VtolsV

HMC882A  Tunable low-pass filter  3.95to 6.9 Jwiﬂi'ii"‘v 3.95t0 6.9 128 % 200 3 5x5LFCSP  EAR9S  HMCB82ALPSE
f, 0Vt

ADMVS416  Tunable band-pass filter ~ 6to18 15V, high! 16% 08xf, 17xf, 200 8 BxBLFCSP  EAR9D  ADMVBLIBACPZ
low band

L . fo, analog 5 +20% 5

ADIVB420  Tunable band-pass fier ~ 10t0217 %5098 2%, a0t 200 5 Lx4LFCSP  EAR9S  ADMVBL20ACPZ
f, 0Vt

ADMV8432  Tunable band-pass filter ~ 16032 15V, high/ 7%  075xf,125xf, 200 9 BxBLFCSP  EARY9  ADMVBA32ACPZ
low band
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Digital Tunable Filters

Wideband BP Insertion

Part - Frequency Number - Return Loss Package ECCN Ordering
Number LEERIL (GHz) of Bands Rej(s;%t)mn lifante (dB) LUS(SdS i (mm) Code Part Number
ADMV8818 Digital tunable .

New BP/LP/HP filter 2t018 4 >35 SPI 10 9 9x9LGA EAR9S  ADMVB8I8SCCZ
ADMV8052 Digital tunable .

Upcoming BP/LP/HP filter 0.03 to 0.52 3 20 SPI 20 1 22 x 22 LGA TBD ADMV8052ACCZ
ADMV8913 Digital tunable .

Upcoming BP/LP/HP filter Tto12 2 >35 SPI 10 1 6 x 3 LGA TBD ADMV8913ACCZ

ADMV8818: 2 GHz to 18 GHz, Digitally Tunable, High-Pass and Low-Pass Filter

Key Features

» Military radar, electronic warfare,
and electronic countermeasures

[=] [= =] [=] [=] [= =] [=] [=] [=] [=] [=] [= =]
> Digitally tunable, multioctave,
high-pass and low-pass tuning |§| |E| |E| E|
> Independent 3 dB frequency eNp| 1] ADMV8818 GND
control for up to 4 GHz of eND|[2] Vss1(-255V)
bandwidth onof[ 5] oND
. . GND VDD2 (+3.3V)
» Optimal wideband ono|[5] ND
rejection: 35 dB on| [ ] GND
» Single chip replacement for RFIN [36] | RFOUT
discrete filter banks GND [s5]fono
6ND|[ o | GND
» Compact 8 mm x 9 mm, 6ND =1|en
56-terminal LGA package enp| 1] [32]|enp
. . 6ND| 2] [31] | vop1(+2.5v)
Applications - .
> Test and measurement RST SPI GND
equipment H EI IJE-I
2 X 8 3 e
5 B @ @

onp | (]
SDO | [[20}
ono |z
ono | (253
ono | (251
onp | (28]

[ 27 ]
ono | (223

GND
GND

» Satellite communications
and space

> Industrial and medical equipment
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ADMV8913: X-Band, Digitally Tunable, High-Pass and Low-Pass Filter

Key Features

> Digitally tunable, lower and upper 3 dB cutoff frequencies
» Optimal wideband rejection: 35 dB

» Single chip replacement for discrete filter banks

» Compact 6 mm x 3 mm x 0.89 mm LGA package

Applications

» Test and measurement equipment

» Military radar and electronic warfare/electronic countermeasures

» Satellite communications

> Industrial and medical equipment

) o - =} ) o - o z
o @ B o o 2 g 2 o
'S ™S 'S 'S [’y 'y [ [’ o
2 = S = = 5 =] 5 5 3
Parallel LDO
GND | 1 | Select High-Pass Filter Logic Low-Pass Filter Logic Enable | 20 |
I
o | ] |
A # |
|
RF1 3 | 18
7 7 I
C M d :
hip ode
GND | 5 | Reset | SPI Logic and Lookup Table Select
2 3 18 g g 2
o 2 a 7] 7] S

VDD 1(+2.5V)

VDD2(+3.3V)

VSS1(-2.5V)

GND

GND

RF2

GND

GND
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ADMV8052: 30 MHz to 520 MHz Digitally Tunable Band-Pass Filter

Key Features

» Digitally tunable, multioctave,
band-pass tuning

> 3 dB bandwidth (BW): 7to 1%

> Low insertion loss:
4dB @ 9% BW

> Excellent rejection: 20 dB
@ 2xBW

Applications

» Land mobile radio

» Test and measurement
equipment

GND
GND
GND
GND

RF1
RST

SCLK

SDO

> Great linearity

» Single chip replacement for

discrete solutions

» Compact 22 mm x 22 mm x

5.73 mm LGA package

> Military radar and

electronic warfare/electronic
countermeasures

» Satellite communications

> Industrial and medical equipment

Q
z
o

GND

oioio

24

ok
ok
ok

f

F (-] [=] [+
i)

HH%EE

|
Mode

1

-
H

[=]
[=]
oo 7]
[=]

GND

VDD(+3.3V)

GND

GND

GND

GND

RF2

GND

VSS(-2.5V)

BYP

GND
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RF Power Detectors

TruPwr RMS Responding Detectors

Part Number Description Fre:LEE:jcy Ranlqnep(udth) D%ﬁ;g:elc Ei;i/ (FSLI) (Y/S) (nI;A) P?;knj;]e léggg OrdNeurLr:EeF;art
08361 Linear in VIV rms Fto25 N0 49 55 35 11 SOT-23  EARS)  ADS3SMRTZRLY
ADG361 Linear in VIV rms Fto25 N9 30 55 305 1 0IC EARIY  ADBIIARMZ-REEL7
ADG364 Dual linear-in-dB lFlo27  -58to+2 60 - 5 70 5x5LFCSP  EARSY  ADB3BAACPZ-WP
ADG362 Linear-in-dB IFlo38  -Bto+2 65 00404 5 20 TSOP  EARSY  ADGBG2ARUZ-REELY
HCIOND Linear-in-dB 0039  -Bto+0 60 O8] 5 48 4x4LFCSP  EARSY  HNCIOIOLPAE
HCI020 Linear-in-dB 0t039 TR | WA 5 5  4x4LFCSP  EARSY  HMCIOZOLPE
HCI0Z Linear-in-dB with 0to39 S0+ 0 011 5 75 4x4lFCSP  EARSS  HMCIOZILPAE

envelope detector

HMCI030 gl Ut 0039 Blto 410 70 0 5 3 Gx5LFCSP  EARY HMCIO30LP5E
envelope detector

Linear-in-dB with

HMCTI20 0t039 62 t0 +10 n 0.2/10 3 70 4x4LFCSP  EAR9Y HMCTI20LP4E
envelope detector

HMC909 Linear-in-dB 0to58 Slto-1 40 0.08/2 5 4 4x4LFCSP  EAR9Y HMCI0SLPLE

ADLSST HILEET I LAY Gl 0to6 30 to+17 i 0911 5 215 4x4LFCSP  EAR9Y  ADLSSTIACPZ-R7
envelope detector

AD8363 Linear-in-dB ~0to6 520 +0 52 315 5 60  4x4LFCSP  EAR9S  ADB3G3ACPZ-WP

LT5581 Linear-in-dB 00106 35 t0+8 40 8 27105 14 3x20FN  EAR9S  LTSGGIIDDBHTRPBF

LTC5587 “"ear'g_'gi?' ;B{fgrat"’d 001to 6 -3510 +8 40 18 33 3 3x3DFN EARSY  LTC5587IDDHTRPBF

Dual-channel,

LTC5583 linear-in-dB, 0040 6 57t0 +3 60 140735 33 805 4x4OFN  EARSY  LTCS583IUFHTRPBF
VSWR, peak detect

ADL5501 Linear in V/V rms 005106 19 to +11 30 6/6 3to5 1 2x2SC70  EAR9S  ADLGSOTAKSZ-R?

ADL5500 Linear in V/V rms 01to6 20 to +10 30 - 3t05 1 1xTWLCSP  EARS9  ADLSS00ACBZ-P7

ADL5903 Linear-in-dB 02106 221t0+13 35 0.1 3t05 25  2x2LFCSP  EAR9Y  ADLSO3ACPZN-RT

ADL5502 Linear in V/V rms with 045106 2510 +12 31 210 3 3 3x3WLCSP  EARSY  ADLG502ACBZ-P7

peak/envelope detector

ADL5504 Ul 4 s 0450 6 -22 to +15 35 313 3 18 12x08WLCSP EARIS  ADLS504ACBZ-PT
excellent rms accuracy

ADL5505 Linear in V/V rms 045 t0 6 22 t0 +14 35 26 3 18 08x08WLCSP EARS)  ADLS50SACBZ-PT

ADL5904 HIEE B ) Oto6 -30t0 +15 45 0.5/6y 33 3 3x3LFCSP  EAR9D  ADLG304ACPZN-RT
threshold detector

ADL5320 SMEBIEIIN, 0to7 200430 50 18/75 5 10  5x5LFCSP  EARSS | ADL5920ACPZ-R2
dual rms detector

ADL5302 Linear-in-dB 005109 6210 +3 65 3125 5 73 4x4LFCSP  EARSY  ADLSS02ACPZ-WP

ADL5906 Linear-in-dB 001010 60 to +5 65 0./145 5 70 4x4LFCSP  EAR9Y  ADLS0BACPZN-R2

LTCH582* Linear-in-dB 0041010 56 to +1 57 0.090/5 33 46 3x3DFN  EARSS  LTC5582IDDHTRPBF

LTC5596 Linear-in-dB 0.1to 40 32t0+3 35 29/82 33 30 2x2DFN  EARY9  LTCH596IDCHTRPBF

o LTC5597HMCHTRMPBF
LTC5597 Linear-in-dB 0.1t0 70 40 to +1 35 29/82 271036 35 2x20PN  EARSY oo o

= 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 (-13 dBm min
at1GHz)

Max input power: 30 dBm
(open or short termination)

Input and output return loss
and VSWR

16Hz: 22 dB/1.15:1
3 GHz: 14 dB/1.5:1

Applications

>

76

Broadband inline power and
return loss measurement

Power control and automatic level
control in diverse wireless and
electronic test and measurement
systems

6 GHz: 12 dB/1.7:1

Linear in dB rms outputs

(crest factor insensitive)
Directivity: 29 dB at 1GHz, 13 dB
at 3 GHz

Supply voltage: 5V at 160 mA

32-lead, 5.0 mm = 5.0 mm LFCSP
package

Condition-based monitoring in
system modules and cables

®) eNp6
®) onns

ADL5920

vpos2 (&)

VDIFF-

VDIFF+
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LTC5597: 100 MHz to 70 GHz Linear-in-dB RMS Power Detector

Key Features

> Linear dynamic range: >35 dB (+ 1dB error) T ol 33V
> Flat response: <+2 dB from 0.1 GHz to 60 GHz Enable — EN Veo T
LTC5597 =
> Logarithmic slope: 29 mV/dB GND out ADC
» High crest factor (up to 12 dB) modulated o - Crumm
waveform, rms power measurement capability "
= GND GND
> Low supply current: 33 mA at 3.3V 1 T __|T_
> Low power shutdown mode =
> 8-lead, 2.0 mm x 2.0 mm LFCSP package
Applications 4 — 4
> Receiver and transmitter gain and 2 — 105°C s
power control . o F
> High crest factor rms power measurements 10 :;'gg / 2 _
» Electronic test and measurement % 08 \ . %
instrumentation <_§' t: === :%E;E;—: ‘W A\ 'g
. f : 2 T .2=%232> - el b N 5
» Satellite and point-to-point 5 06 i\/,'r:"' = / ?\13 ,\“l‘ o g
communication links S 1Y% / < >
0.4 P 18
4 W -
%
0.2 “\& -2

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

Log Detectors/Amplifiers

Input IEINT . .
e Description EIENY IS EEE Range el i Vs l FEELED ECCN Code | Ordering Part Number
Number (dBm) (ns) (V) | (ma) (mm)
(GHz) (dB)
16 Die

AD8306  Log/limiting amplifier ~ 0.005 to 0.4 -91to +9 100 13173 3to5 EAR99 ADB30BACHIPS
AD8306  Log/limiting amplifier ~ 0.005 to 0.4 -91to +9 100 BIT3 Jtob 16 SOP EAR99 AD8306ARZ-RL7
AD83I0 Log detector 0 to 0.44 -90 to +5 95 15/30 3tob 8 Die EAR99 AD8310ACHIPS
AD8310 Log detector 0to 0.44 -90 to +5 95 15/30 3tob 8 MSOP EAR99 AD8310ARMZ-REEL7
AD8307 Log detector 0t0 0.5 -75 to +17 92 400/400 3tob 8 SoIC EAR99 AD8307ARZ-RL7
AD8307 Log detector 0to 0.5 =75 to +17 92 400/400 3tob 8 PDIP EAR99 AD8307ANZ
AD8309  Log/limiter amplifier ~ 0.005 to 0.5 -76 to +20 100 4007400 3to5 16 TSSOP EAR99 AD8309ARUZ-REEL7
LT5537 Log detector <001to1 -Tto +12 83 T10/15 27t05 135 3x2DFN EAR99 LT5537EDDB#TRPBF
AD83I3  Log detector/controller 0.1t0 25 -72t00 70 60/60 Stob 137 MSOP EAR99 AD8313ARMZ-REEL7
AD8314  Log detector/controller 0.1t027 -65 to -14 45 100/140 3tob 45 MSOP EAR99 AD8314ARMZ-REEL7
AD8314  Log detector/controller 0.1t0 27 -65 to -14 4 100/140 Jtob 45 2x 3 LFCSP EAR99 AD8314ACPZ-RL7
sogspy  Pain and phiase 0to27 6000 60 50/60  3to5 19 TSSOP EARSY  ADB302ARUZ-RLY
LT5634 Log detector 005103 -55to -3 60 40/70 27t05 7 2x2SC70 EAR99 LT5534ESCE#TRPBF
AD8312 Log detector 0.05t0 35 -50 to +2 45 85/120 3to5 42 1x15WLCSP EAR99 AD8312ACBZ-P2
LT5538 Log detector 0041038 -65 to +1 70 100/180 3tob 29 3x3DFN EAR99 LT5538IDD#TRPBF
HMC600  Log detector/controller 0.05t0 4 -61t0 0 70 90/90 Jtob 29 4 x4 | FCSP EAR99 HMCB0O0LPAE
HMCBO1  Log detector/controller 0.01to0 4 -64 to +2 75 15/15 3to5 30 L x4 | FCSP EAR99 HMCBO1LPAE
ADLS513  Log detector/controller ~ 0.001to 4 -64 to +6 80 20/21 3to5 31 3 x 3 WLCSP EAR99 ADL5513ACPZ-WP
ADL5508 Log detector 0.03 to 4.5 -hk to +2 45 65/145 3to5 375 0.8x12WLCSP  EAR99 ADL5506ACBZ-R7

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

Input .
Part . Input Dynamic Range
Number Description Frequency Range (dBm) (dB)
(GHz)
HMC713  Log detector/controller 0.05t08 -55t0 0 54
HMC713  Log detector/controller 0.05to 8 -55t0 0 54
AD8318  Log detector/controller 0.001to 8 -60 to -3 60
HMCB02  Log detector/controller 0.001t0 8 -55 to +8 70
AD8319  Log detector/controller ~ 0.001to 10 -bh to -4 4b
AD83I7  Log detector/controller ~ 0.001to 10 -59 to -4 55
AD83I7  Log detector/controller  0.001to 10 -b9to -4 55
HMCETI  Log detector/controller ~ 0.001to 10 -57 to +6 63
HMCETI  Log detector/controller ~ 0.001to 10 -57 to +6 69
apiss  Duallogdetectors goh goto—5 )
controller
WMeiogy  Milimeter wavelag 4, g 47100 50
detector
Hucgsg  Tlimeter wave fog 11023 4010 +10 54
detector
Hicgey  Tmeterwavelog g, 5 4210 +10 B4
detector
HMC7447 E-band detector Tl to 86 -0.5 to +23.5 24

Envelope and Peak Detectors

Part Frequenc S
Mhrifie Description (?}Hz) Y| Bandwidth
(MHz)

| TC5507 Schottky peak detec_tor with 0.0001t01 1
gain compression

LTC5509 Schottky peak detectgr with 03103 15

no gain compression

LTC5505-1 Schottky peak deteqtor with 03103 4
gain compression

1TC5505-2 Schottky peak detegtor with 031035 4
gain compression

HMCI030 Dual rms linear-in-dB with 0to39 150
envelope detector

HMCTI20 Linear-in-dB with envelope 01t0 3.9 150

detector

HMCI02 RMS detector with 0t039 150
envelope tracker

ADL5502 RMS crest factor detector 0.45t0 6 10

ADL5910 Threshold detector OtoB 100

ADLEST RMS linear-in-V/V with 0to6 130
envelope detector

LTC5530 Schottky pgak dgtector with 03107 9

gain adjust
LTC5531 Schottky peak dgtector with 03t07 9
offset adjust
| TC5632 Schot_tky peak detectgr with 03t07 9
gain and offset adjust

LTC5508 Schottky peak deteqtor with 03to7 9
gain compression

LTC5536 Schottky peak detector and 06to7 _
20 ns comparator

LTC5535 Schottky peak detector 06to7 12

LTC5533 Dual Schottky peak detector ~ 0.3to 1 2

-18 to +14

-18 to +7

-20 to +18

-20 to +12

-61to +10

-60 to +10

-62 to +8

-25to +12

-30 to +15

-30 to +17

-24 to +7

-24 to +7

-24 to +7

-24 to +12

-20 to +12

-20to +9
-20 to +7

Rise/Fall Time

(ns)

24/36
24/70
10/12
9.5/10
10/6
10/6.1
10/6.1
10/10
10/10

8/6

12/65

5/7

5/10

Dynamic

Range
(dB)

30

30

30

30
30

Vs s
(V) | (mA)
Jtob 17
Stob 17
5 68
B 3
33toh 22
33tob 22
33t0b 22
5 106
5 106

33t05 60

33 85

3.3 9

3.3 88

Rise
Time
(ns)

Vs
(v)

= 27t06

- 27t06

- 27t0 6

- 27t06

50 5

200 3

50 5

3000 3

- 27t0b55

- 27t0b55

= 1 27t05:5

- 27t06

20 27tobb

40 27to55
27t06

Ix

4 x
4 x
2 x
2 x

4 x

5 x

3 x

3 x

3%

(mA)

0.55

0.58

0.5

0.5

143

70

75

35

25

0.5

0.5

0.5

0.55

21

Package | roon code
(mm)
JLFCSP  EARSY
MSOP EARSS
4LFCSP  EARS
4LFCSP  EARSD
JLFCSP  EARSY
JLFCSP  EARSY
Die EARSY
Die EARSS
4LFCSP  EARS
BLFCSP  EARSS
JLFCSP  EARSS
JLFCSP  EARSY
JLFCSP EARSY
Die EARSS
Package ECCN
(mm) Code
TSOT-23  EAR%S
SCT0 EAR9
SOT-23  EARYY
SOT-23  EARYS
g EARYY
<5 LFCSP
4
«hLFcsp ARSI
4
«4LFcsp ARSI
: EARYY
« 3 WLCSP
: EARYY
<3 LFCSP
4
«4Lrcsp  EARSS
TSOT-23  EARYS
TSOT-23  EAR%S
TSOT-23  EAR%S
SCT0 EAR9
TSOT-23  EAR%Y
TSOT-23  EAR%S
4x3DFN  EARYS

Ordering Part Number

HMC713LP3E
HMC713MSBE
ADB3IBACPZ-WP
HMCB02LP4E
ADB3ISACPZ-WP
ADB3I7ACPZ-WP
ADB3I7ACHIPS
HMCBTI
HMCBTILPAE

ADL5518ACPZ-WP

HMC1094LP3E

HMCY48LP3E

HMC662LP3E

HMC7447

Ordering Part Number

LTC5507ES6#TRPBF

LTC5509ESC6# TRPBF

LTC5505-1ES5#TRPBF

LTC5505-2ES5#TRPBF

HMC1030LP5E

HMCTI20LP4E

HMC102ILP4E

ADL5502ACBZ-P7

ADL5910ACPZN-R7

ADL5511ACPZ-R7

LTC5530ES6#TRPBF

LTC5531ES6#TRPBF

LTC5532ES6#TRPBF

LTC5508ESC6#TRPBF

LTC5536ES6# TRPBF

LTC5535ES64# TRPBF
LTC5533EDE#TRPBF
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Envelope and Peak Detectors(Continued)

Envelope Dynamic | Rise
zirr;ber Description Fre(%uHle}cy Bandwidth Range | Time (\\I;) P?ﬁ]kni?e EEJE’: Ordering Part Number
(MHz) (dB) (ns)
Ultrafast Schottky peak
LTC5564 detector with 9 ns 06to15 75 -10 to +16 26 1 3tob.5 b 3x30FN  EAR99 LTC5564/UD#TRPBF
comparator
ADL6010 Envelope detector 0.5t043.5 40 -30 to +15 45 4 5 & LZFESZP 5A991.b ADLBO10ACPZN-R7
ADL6010 Envelope detector 0.5 to 435 40 -30 to +15 45 4 5 3 Die EAR99 ADL6O10CHIPS
ADL6012* Envelope detector 20 to 67 500 -10 to +25 40 2 5 28.6 LSFESZP 5A991.b ADL6012ACPZN
ADL6012: 2 GHz to 67 GHz Ultrawideband Envelope Detector
Key Features
ENBL
» Envelope bandwidth: 500 MHz @
» Fast response times eron ADL6012 o
= (.6 ns output rise time = (.5 ns output propagation = (8) VENV+
= 13 ns fall time at 10 dBm to delay (rising edge) R ’_’- ol Z» VENV-
no RF input = 10 ns propagation delay at  grem (@) vocu
10 dBm (falling edge)
» Adjustable common-mode output voltage @\;s 0%
VP M
> Flat frequency response: <+ 1dB error up to 43.5 GHz
10
> Dynamic range: 40 dB at 43.5 6Hz “llodBm —odBm — iodbm — 20dBm — -s045m
> Adjustable supply voltage: 3.15V to 5.25 V s B
> 10-lead, 3.0 mm x 2.0 mm LFCSP package & 1
- z —
Applications i a — _—
» Wideband envelope tracking T M= 'iW MN
S —
» Electronic test and measurement ,?: — e —
. L g v
> Wideband PA linearization 5 001 |——=1 ‘ ‘ ‘ ‘ ‘ ‘ | Lfl:l:
> Pulsed radar and microwave communication systems 5 — _’_,__ E*%¥
0.001 |
1 10 70
Input Frequency (GHz)
Vector Power Measurement
Directivity .
Part . Frequency Phase Vg sy Package ECCN Ordering
Number LESHT AT (GHz) @(;S)HZ Range (°) FIESI 2 (V) | (mA) (mm) Code Part Number
ﬁﬁm . '”teg[gtlige"ffcr?;t’Lent;""k 001to20  -80to+28 27 >360 Yes 5 200  3x40FN  EARSY  ADLSIBOACRZ-R7
misggy  BveSorAmSad g7 9010430 20 - - 5 160  5x50FN  EARSY  ADLSG20ACPZ-R7
AD8302 Gain and phase detector LFto 27 -60to 0 = 0to 180 No 3tob 19 5xBA4TSSOP  EAR99 AD8302ARUZ-RL7

* = X-Microwave.
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ADL5960: Integrated Vector Network Analyzer Front End

Key Features

> Integrated wideband bidirectional bridge:
> High directivity >15dB up to 15 GHz

> |F signal path:

= Wideband, high = |F amplifiers with individu-
sensitivity mixers ally programmable gain

» Multiconfiguration L0 chain:

= |0 multipliers and dividers: = (Optional built-in frequency
to operate from 6 GHz LO offset mixer enables
zero-offset frequency
sweeps (RF=L0)

> Very small size: 3 mm x 4 mm, 26-lead QFN
> Low power shutdown

» SPI readable 5-bit
temperature sensor

Applications
> Automated test equipment (ATE)
» Portable equipment

» Industrial metering (electromagnetic spectroscopy)

IFFM
IFFP
ovce

® sck
& soio
®) ovop

Bidirectional Bridge

Temperature

ADL5960

Sensor
SPI
(X
‘ ~
SPI P
\[ —° T \
sp{ — 1 SPI/
SPI SPi Y
(1) vem
B (1®) IFRM
(1) IFRP
8 (i) ovce
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SDLVAs

Rise/ Dynamic

g | o | T |t | e | o | iy | T | | | o | v
HMC1013 High range SDLVA 0.5t018.5 4/10 -b7to +10 67 10 -62 B 183 4x4|FCSP EAR99 HMC1013LP4E
HMC613 SDLVA 0.1t0 20 418 -b4 to +5 59 14 -b4 3.3 83 4 x 4| FCSP EAR99 HMC613LC4B
HMCI13 SDLVA 0.6t020 5/10 -b4 to +5 59 14 -b4 3.3 80 Die EAR99 HMC913

HMCI13 SDLVA 0.6 to 20 5/10 -b4 to +b 59 14 -b4 3 80 4x4|FCSP  EAR99 HMCI13LC4B
HMC813 SDLVA with limited output 1to 26 4/10 -48 to +5 55 15 -b3 B 150 Die EAR99 HMC813

HMC813 SDLVA with limited output 1to 26 5/10 -41to +10 55 15 -53 3.3 150 L4x4|FCSP  EAR99 HMC813LC4B
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RF Sw

itches

Massive MIMO RF Front Ends

Device

. Continuous
Insertion

Frequency

Gain(dB) | NF(dB) P?;kma?e ECCN Code

Ordering Part

G TRy Configuration U (GHz) Loss (dB) Inp;JJBF;:;Ner Number
Dual-channel
2-stage LNA
ADRF5549 bypassable hi 181028 0.6 40 35 14 6 x 6 LFCSP EAR99 ADRF5549BCPZN
LNA igh power SPDT
ADRFS510 New  Dual channel 2 St98 LNAMigh 5 5098 05 3 35 1 GxBLFCSP  5a99lb  ADRFS519BCPZ
power SPDT
Dual-channel 5 1256 LNA, high
ADRF5515 New  bypassable v I 3.3t0 40 0.45 43 33 1 6x6LFCSP  5A991b ADRF5515BCPZ
LNA power SPDT
Dual-channel 9-stage LNA
ADRF5545A bypassable hi 9 g 24to k42 0.65 40 32 1.45 6 x 6 LFCSP EAR99 ADRF5545ABCPZN
LNA igh power SPDT
Dual-channel
ADRFS547 b 2-stage LNA,
ypassable hi s 37t053 0.5 40 33 16 6 x 6 LFCSP EAR99 ADRF5547BCPZN
LNA igh power SPDT
SPST Switches
RF Insertion . On/0ff .
Part " Isolation Input Input Input IP3 . Control Package Ordering
Number | Descrintion | Frequency | loss } %™ | pagvamy | potdnias) | (@em) | U™ | mputtvig | tmmj | EECMCO% | pat Number
(GHz) (dB) (ns)
ADGI0T* Absorptive 0to25 3.6/5.8  CMOS/LVTTL ~ MSOP EAR99 ADGI0IBRMZ
ADG302* Reflective 0to25 0.8 40 17 - 36 3.6/5.8  CMOS/LVTTL ~ MSOP EAR99 ADG902BRMZ
HMCI055  Nonreflective 0to 35 0.6 36 32 28 63 50 0/3 S0T-26 EAR99 HMC1055LP2CE
HMC550A Fail-safe Oto6 0.7 25 - 32 52 30/30 0/22t05  SOT-26 EAR99 HMC550AE
SPDT Switches
Insertion . On/ .
. Frequency Isolation ; Control Package ECCN Ordering
Part Number Description (GHz) Loss (dB) Off Time Input (Vi) - Code et i
(dB) (ns)
ADGI18* Absorptive 0to2 0.8 43 17 - 36 6.6/6.5  CMOS/LVTTL MSOP EAR99 ADGI18BRMZ
ADGY19* Reflective 0to2 0.8 43 17 - 36 6.6/6.5  CMOS/LVTTL MSOP EAR99 ADG919BRMZ
ADGI36 Dual absorptive 0to2 09 36 16 - 32 110 CMOS/LVTTL TSSOP EAR99 ADGI36BRUZ
ADGI36-R Dual reflective 0to2 09 36 16 - 32 110 CMOS/LVTTL TSSOP EAR99 ADGI36BRUZ-R
HMC199A Dual switch 0to25 0.4 25 28 27 55 40/40 0/5 MSOP EAR99 HMC199AMSSE
HMC546 10 W, fail-safe ~ 0.2t0 2.7 0.4 22 - 4 64 102/36 0/3t08 MSOP EAR99 HMC546MS8GE
HMC546 10 W, fail-safe ~ 0.2to 2.7 0.3 21 - 2 45 102/36 0/3t08 2x2DFN EAR99 HMC546LP2E
HMC197B Reflective 0to3 0.4 28 30 28 45 10/10 0/3 S0T-26 EAR99 HMC197BE
HMC194A High isolation 0tod 0.5 55 30 28 53 20/20 0/5 8-lead MSOP  EAR99 HMC194AMS8E
HMC221B Reflective 0tod 0.4 29 30 27 55 10710 0/3 S0T-26 EAR99 HMC221BE
HMC1908B Reflective 0to3 0.4 30 30 27 55 10/10 0/3 8-lead MSOP  EAR99 HMC190BMS8E
HMC545A Reflective 0tod 0.27 31 30 27 46 90/90 0/3.3t05 0sop EAR99 HMC545AE
HMC284A Nonreflective 0to 3.5 0.5 45 29 21 50 5 0/5 8-lead MSOP  EARS9 HMC284AMS8GE
ADRF5130 44 W, reflective  0.7t0 3.5 0.7 4 - 46 65 750/750  TTL/CMOS ~ 3x3LFCSP  EAR99 ADRF5130BCPZ
HMC349A High isolation 01to4 12 57 3k 30 53 150/150 0/5 LxL4|FCSP  EAR99 HMC349ALP4CE
HMC349A High isolation 01to4 18 45 34 32 53 160/160 0/5 MSOP EAR99 HMC349AMS8GE
HMC435A Nonreflective Otod 12 40 30 27 51 60/60 0/5 MSOP EAR99 HMC435AMS8GE
ADRF5160 80 W, reflective 0.7to4 0.8 40 - 47 70 12/12us  TTL/CMOS ~ 5x5LFCSP  EAR9  ADRF5160BCPZ-R7
ADRF5132* 20 W, reflective 0.7t05 0.65 42 - 425 65 550/550  TTL/CMOS  3x3LFCSP  EAR99 ADRF5132BCPZN
HMCB49A Nonreflective 0to6 0.9 60 3k 32 52 150/150 0/3tob 4x4 | FCSP  EAR99 HMCB49ALP4CE

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

82

RF, MICROWAVE, AND MILLIMETER WAVE PRODUCTS


https://www.analog.com/ADRF5549
https://www.analog.com/ADRF5519
https://www.analog.com/ADRF5515
https://www.analog.com/ADRF5545A
https://www.analog.com/ADRF5547
https://www.analog.com/ADG901
https://www.analog.com/ADG902
https://www.analog.com/HMC1055
https://www.analog.com/HMC550A
https://www.analog.com/ADG918
https://www.analog.com/ADG919
https://www.analog.com/ADG936
https://www.analog.com/ADG936BRUZ
https://www.analog.com/ADG936
https://www.analog.com/ADG936BRUZ
https://www.analog.com/HMC199A
https://www.analog.com/HMC199AMS8E
https://www.analog.com/HMC546
https://www.analog.com/HMC546MS8GE
https://www.analog.com/HMC546
https://www.analog.com/HMC546LP2E
https://www.analog.com/HMC197B
https://www.analog.com/HMC197BE
https://www.analog.com/HMC194A
https://www.analog.com/HMC221B
https://www.analog.com/HMC190B
https://www.analog.com/HMC545A
https://www.analog.com/HMC545AE
https://www.analog.com/HMC284A
https://www.analog.com/ADRF5130
https://www.analog.com/HMC349A
https://www.analog.com/HMC349A
https://www.analog.com/HMC435A
https://www.analog.com/ADRF5160
https://www.analog.com/ADRF5132
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SPDT Switches (Continued)

Frequency | Insertion | Isolation On/0ff Control Package ECCN Ordering

Part Number Description (6H2) Loss (dB) (dB) Time (ns) | Input (Vo) (mm) Code Part Number

5Vto

HMCB038 Nonreflective 0.1to6 0.8 60 36 35 60 150/150 18V logic 4x4|FCSP  EAR99 HMC8038LPA4CE
HMC270A Nonreflective 0to8 1 45 28 - 42 50/50 0/-5 MSOP EAR99 HMC270AMS8GE
HMC232A* High isolation 0to12 15 57 30 27 41 25/25 0/-5 4 x4 | FCSP  EAR99 HMC232ALP4E
HMCTIgA Nonreflective 9 kHz to 13 0.68 48 37 35 62 27/27ps  CMOS/LVTTL 3= 3LFCSP  EAR99 HMCTN8LP3DE
ADRF5019*A Nonreflective 01to 13 0.8 45 39 38 60 150 CMOS/LVTTL 3= 3 LFCSP  EAR99 ADRF5019BCPZN
HMC347A* Nonreflective 0.1to 14 21 46 29 - 41 10/10 0/-5 3x3LFCSP  EAR99 HMC347ALP3E
HMC347A Nonreflective 0.1t0 20 17 45 29 - 45 10/10 0/-5 Die EAR99 HMC347A
HMC347B Nonreflective 0.1t0 20 17 45 25 - 4 10/10 - Die EAR99 HMC347B
HMC547A* Nonreflective 0to 20 2 45 23 - 41 10/10 0/-5 3x3LFCSP  EAR99 HMCH47ALP3E
HMC547A Nonreflective 0to28 19 45 22 - 4 6/6 0/-5 3x3LFCSP  EAR99 HMCB47ALC3
ADRF5020"* Nonreflective 0.1t0 30 14 56 21 - 50 10/10 CMOS/LVTTL 3 x 3 LGA EAR99 ADRF5020BCCZN
ADRF50214* Nonreflective 9 kHz to 30 2 60 - 21 52 1M0ps  CMOS/LVTTL 3 x 3 LGA EAR99 ADRF5021BCCZN
ADRFS300 SPOTwWIth 9, 45 39 1 38 - 3 65  60/60  CHOSMVTTL g s1GA  EARSS  ADRFS300BCCZN
New neg. supply compatible
ADRF5026* SO oltows 24 50 % - 53 TW/l4  CMOSIVITL  3x3LGA  EARSS  ADRF5026BCCZN
nonreflective
ADRF5027* S, . 9 kHz to 44 22 48 - - 54 3.6/36ps CMOS/LVITL ~ 3x3LGA EAR99 ADRF5027BCCZN
nonreflective
ADRF5024* SPDT, reflective ~ 0.1to 44 14 36 - 21 50 10/10 CMOS/LVTTL 222'§5LE " EAR99 ADRF5024BCCZN
ADRF5025* SPDT, reflective 9 kHz to 44 14 36 - 21 50 1717 ps  CMOS/LVTTL 222'§5LE " EAR99 ADRF5025BCCZN
lA’DRF53_0 J SED b 35 to 44 18 28 - 37 52 35/35 CMOS/LV.TTL 3x3L6A EAR99 ADRF5301BCCZN
Ipcoming neg. supply compatible
HMC986A Reflective 0.1t0 50 17 36 25 2 40 nm 0/-3 Die EAR99 HMC986A
HMC646 4OW, T/R 0.1to 2.1 0.7 32 - 46 T4 320/320 0/3t0 8 2x2LFCSP  EAR99 HMCB46LP2E
HMC574A 5W, T/R 0to3 0.25 30 38 36 63 70/70 0/3t08 8-lead MSOP ~ EAR99 HMC574AMS8E
HMC595A SW, T/R 0to3 0.25 30 38 36 64 100/100 0/3t010 S0T-26 EAR99 HMC535AE
HMC544A TIR Otos 0.25 23 39 31 55 50/50 0/3to5 S0T-26 EAR99 HMC5H44AE
HMCT784A 10w, T/R 01to4 0.4 28 38 36 62 1n2/m2 0/3to 8 MSOP EAR99 HMC784AMSBGE
HMC536 TIR 0to6 05 21 - 33 52 30/30 0/3to5 8-lead MSOP  EARS9 HMC536MS8GE
HMC536 TIR 0to6 0.7 30 - 34 52 70/70 0/3tob 2x2DFN EAR99 HMC536LP2E

SP3T, SP4T, SPBT, SP8T Switches

Insertion . 0On/0ff
Part Description Frequency Loss Isolation Time Control Package ECCN Ordering Part Number
Number (GHz) (dB) Input (Vye) (mm) Code
(dB) (ns)

HMC245A SP3T 0to25 05 26 2% 48 T150/150  TTL/CMOS TSSOP EAR99 HMC245A0ST6E

SPA4T, TSSOP ADGIO4BCPZ
ADGIO4 asoptve 01025 04 37 16 = 3 8513 CMOSIVITL | e EAR99 SR

SPA4T, TSSOP ADGIO4BCPZ-R-REEL
AGY4R ot Ot025 04 37 16 = 3 8513 CMOSIVITL 2o EAR99 R
HMC2524 SPET Oto3 08 45 2% = 47 70 0/33t05 0S0P EAR99 HMC25200S24E
HMC253A SP8T 0to35 12 36 2% 20 43 100100  TTL/CMOS  4x4LFCSP  EAR9S HMC253ALCA
HMC253A SP8T 0to35 12 36 2% 20 43 90/90  TTL/CMOS 0S0P EAR99 HMC253A0S24E
HMC241A SP4T Otoh 07 43 30 26 4 100100  TTL/CMOS  3x3LFCSP  EAR9Y HMC241ALP3E
HMC241A SP4T Otod 08 A 29 26 48 150/150  TTL/CMOS TSSOP EAR9Y HMC24TADSTBE
HMC2%440 SP4T Oto4 07 40 2 22 4 150/150  TTL/CMOS Heg’;?'“ EAR9S HMC244AGTE
HMC3224 SP8T Oto8 25 35 2 22 4 150/150 0/-5 Lx4LFCSP  EAR9 HMC322ALP4E
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SP3T, SP4T, SP6T, SP8T Switches (Continued)

Insertion . On/
el Description Ry Loss IS 0ff Time i) LT 2 Ordering Part Number
Number (GHz) (dB) Input (Vye) (mm) Code

(dB) (ns)

HMC345A SPUT 0to8 : 100000  O/5  3x3LFCSP  EAR99 HMC345ALP3E
HMC7992 SPLT 0lto6 07 i 3 33 B BUED 85V"Iggic 3x3LFCSP  EAR9 HMCT992LP3DE
ADRFEZ0  SPST 01t 6 15 50 - 3 57 BO/0  18Viogic 4x4LFCSP  EAR99 ADRF52508CPZ
HMC344A SPUT 0108 21 3 2 1 W TSI 0/5  3<3LFCSP  EAR9 HMC344ALP3E
HHC32IA SPsT 0108 25 3 23 - 4 T50/150 05 4x4LFCSP  EARYS HMC32ALPLE
ADRFE0A0  SPAT  ~0toT2 08 3 - 3 58 35/35ps CMOSAVITL 4x4LFCSP  EARYS ADRF5040
HMCGA SPuT 01t 8 21 ) % - 4 95/% 0/5 Die EAR99 HMCBLA
HMCGA SPUT 0t020 23 53 2 - 33 00000  0/-5  A4x4LFCSP  EARYS HMCBAIALCH
HMCGA SPLT 0t020 23 i 2 - 3 00000 05 4x4LFCSP  EARYS HMCBLIALPLE
ADRFEO4S  SPAT 01030 29 53 2 % 50 19719 CMOSAVITL  4x4LGA  EARSS ADRF5044BCCZN
HMC1084 LT 231030 28 2 - - g 535 03 Lx4LFCSP  EAR9 HMCT084LCA
ADRFEOAS*  SPAT  -0to30 29 4 28 % 50 4hps  CMOSAVITL  4x41GA  EARYS ADRF5045BCCZN
AORFS0Z SRV oitoss 28 - % 4 T 0533 3x3L6A  EARSY  ADRFG042BCCZN
New nonreflective
R U 24 % W 2% 48 28ps 033 3x3LGA  EARSY  ADRFHO43BCCIN
New nonreflective  to 44 GHz
ADRF5046 refslggi've Oltoks 25 3 ~ 75 50 66 CMOSAVITL  3x3LGA  EAR%S ADRF5046BCCZN
AORFS07  SPeT i 27 3 — 285 50 34/34ps CMOSAVITL 3x3LGA  EAR%S ADRFS047BCCZN

reflective to 44 GHz

Bypass, Diversity, Matrix, and Transfer

Part Descrintion Frequency | Insertion Isolation Input Input PO.1 Input On/0ff Control Input | Package ECCN Ordering
Number p (GHz) Loss (dB) (dB) P1dB (dBm) dB (dBm) |P3(dBm Time (ns) (Vo) (mm) Code Part Number

HMCE96  4x2matrx 02103 65/65  0/3to5  4x4LFCSP  EAR9S | HMCGOBLPAE
HHCA7A  Transfer 0108 16 38 30 - 4 10110 /5 3<3LFCSP EAR9Y | HMCA27ALP3E
MEMS Switches

Part Device Switch R Leakage | Frequency | Insertion | Off Isolation | Input IP3 Slgreecilfji:rt]ic@ Package | ECCN Ordering Part Number
Number | Configuration o | SwitchOff |  (6Hz) | Loss(dB) |  (dB) (dBm) (gHz)y (mm) | Code 9

MooB0 (1 18 500p  0tol3 045 2% 67 3 25 5x4LFCSP EARSY  ADGMIOOLJCPZ-RLY
Mo B0 (1 16 500p  Otol4 026 24 69 36 25 5x4LFCSP EARSY  ADGMI304JCPZ-RLY

= Simulation models available in ADI's ADIsimRF and/or ADIsimPLL simulation tools. * = X-Microwave.
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ADRF5300: 24 GHz to 32 GHz Silicon SPDT Switch Released
ADRF5301: 35 GHz to 44 GHz Silicon SPDT Switch Upcoming

Key Features
> Reflective design
= 1.1dB at 30 GHz (ADRF5300)

> Single supply (internal
negative supply)

Applications
» Industrial scanners
> Test instrumentation

> Millimeter wave 56
network radios

Very low insertion loss:

m 1.8 dB at 44 GHz (ADRF5301)
High IP3: 52 dBm
28 dBm switch power handling
<52 ns switch settling time

3 mm x 3 mm LGA package

Military radios, radars, and ECM
Microwave radios

Satellite communications

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

Key Features
» Ultrawide bandwidth
> Nonreflective 50 ( designs
> Low insertion loss:
= 19dBto18GHz
= 2.6dBto40GHz
m 3.0dBto 44 GHz
> High isolation: 40 dB

Applications

> Industrial millimeter
wave scanners

» Electronic test and measurement
instrumentation

ADRF5042 and ADRF5043 are pin-compatible

High IP3: 50 dBm

P0.1dB: 26 dBm

Fast switching and settling time:
= 25nsto 0.1dB(ADRF5042)
m 52 psto 0.1dB(ADRF5043)
Positive logic control

3 mm x 3 mm LGA package

Military radios, radars, and
ECM equipment
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Beamformers, Phase Shifters, and Vector Modulators

Beamformers
. . . Power
Phase Phase Adj | Ampl Adj | Ampl Adj . .
Part Description Frequency Adj Range Step Range Step Vsuepiy Consumption | Package ECCN Code Ordering
Number (GHz) o o (V) per Channel | (mm) Part Number
) ) @) | (@) 0
300 mW/
4-ch, X-/Ku-band with channel Tx Tx1
ADARI000 unswitched Tx/Rx FE 8t0 16 360 2.8 31 0.5 3.3 200 mW/ LoA EAR99 ADARI000ACCZN
channel Rx
ADMVABOT  T6TIGR beamformer 24 to 295 360 55 oemd 1 33 - 1010 gagg1h  ADMVASOTBCCZ
17 Rx 0.5 Rx LGA
0.66 (HP
16T16R dual
A 32.4(Tx) P=175dBm) 10x10
ADMV4821 polarization 2410 29.5 360 5.625 T1(RY) 1/0.5 3.3 0.4 (LP LGA 5A991.b ADMV4821BCCZ
beamformer =
P,=16 dBm)
Tx/Rx dual
LA polarization 2410295  ContactADl Contactapl contact ~Contact — Contact — Contact — Contact — pyeq),  npuyugogeRCz
Upcoming ADI ADI ADI ADI ADI
beamformer
ADMV4928 [yl Contact ~ Contact  Contact Contact Contact
. polarization 37Tto 435 Contact ADI  Contact ADI 5A991.b ADMV4928BBCZ
Upcoming ADI ADI ADI ADI ADI
beamformer
ADAR3000 4-heam/16-channel Contact ~ Contact ~ Contact Contact Contact
Upcoming  Ka-band beamformer 17t0 22 Contact ADI  Contact ADI ADI ADI ADI AD| AD| 5A991.h ADAR3000ABCZ
ADAR3001 4-beam/16-channel Contact ~ Contact  Contact Contact Contact
Upcoming  Ka-band beamformer 27510 31 Contact ADI  Contact ADI ADI ADI ADI ADI ADI 5A991.b ADAR3001ABCZ
Tx/Rx dual
P polarization §2t0482  ContactADl Contactap Contect —Contect Contact — Contact  Contect — pygq)  pnwyuzogeaey
Ipcoming beamformer ADI ADI ADI ADI ADI

ADMV4828: 24 GHz to 29.5 GHz Tx/Rx Dual Polarization Beamformer Upcoming
ADMV4928: 37 GHz to 43.5 GHz Tx/Rx Dual Polarization Beamformer Upcoming
ADMV4728: 47.2 GHz to 48.2 GHz Tx/Rx Dual Polarization Beamformer Upcoming

Key Features » Memory for transmitter and receiver beam positions
> ADMV4828: RF frequency range: 24 GHz to 29.5 GHz, addressing n257, » 3GPP specification compliant
n258, n261 bands in one footprint » Common SPI register map across ADMV4828/ADMV4328/ADMVA4728

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

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

Applications

» 56 mmW communications

>
» CMOS beamformer with industry-leading efficiency and linear Pyy; Sat comms
with 56 NR > Phased array radar
> No degradation in EVM at wide 5G NR channel bandwidths > Test and measurement

» 16 configurable transmit and receive channels

L. . . . . ANALOG ANALOG
» Dual polarization: eight horizontal and eight vertical channels DDEVICES DDEVICES
> Fast TDD switching time using external pins ADMV4828 ADMV4928

> Integrated transmitter power detectors and temperature sensor

» Efficient heat transfer package
» Matched 50 0 single-ended RF inputs and outputs

» Nonvolatile memory for full-array phase and gain calibration DB‘E’\%?;‘S;
» High resolution vector modulators for phase control ADMV4728
» High resolution DGAs for amplitude control

» Temperature compensation
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ADAR3000 and ADAR3001: Ka-/K-Band Beamformers

Key Features
> ADAR3000: 17 GHz to 22 GHz frequency range
» ADAR3001: 27.5 GHz to 31 GHz frequency range
» >31dB gain adjustment range
» <0.5dB gain resolution
> Memory for 256 prestored beam positions
® (4 beamstates/beam x 4 beams
» User-programmable sequencer for beamstate selection
» FIFO memory for 64 beam positions
= 16 beamstates/beam x 4 beams

» Variable SPI length for flexible & efficient beam commands

= Update, reset, and mute from 1up to 16 beams
> Integrated temperature sensor
> Integrated 8-bit ADC for
= Temperature sensor
= General analog inputs
» Programmable bias modes
> L-wire SPlinterface

> Ball grid array package

Applications

> GEOHTS

» LEO constellations

> Mobile terminals (land, air, sea)

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

Key Features

> 8 GHz to 16 GHz frequency range » Single-ended RF pins » +10° temperature sensor
» Half-duplex to transmit and receive > Bias and contol for external transmit/ > Auxiliary 8-bit ADC for power detectors
> Single pin transmit/receive control receive modules and temperature sensors
» 360° phase control, <2.8° phase resolution > Memory for prestored beam positions > Supports low power modes
» 31dB gain control, 0.5 dB resolution > +2 dB power detector > L-wire SPlinterface
o
> > > o "4 o o o -4
g < 0o O o o = -
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Phased Array RF Front-End ICs

Tx Gain T Py T PAE
2 2 20

Rx Gain
(dB)

ADTRTIO7*

Rx P1dB Rx NF Rx 0IP3 Package .
(dBm) (dB) (dBm) ECCN Code | Ordering Part Number
14 25

5x5LGA EAR99 ADTRTIO7ACCZ

ADTR1107: 6 GHz to 18 GHz Transmit and Receiver Front-End IC

Key Features

>

>

>

>

>

>

>

Front-end IC with integrated power amplifier, LNA, and SPDT
Transceiver Pgy: 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

-5V  +3.3V

AVDD1 AVDD3

ToPA
Bias

)PA_ON

ADAR1000
LDO

3

100k0 3

Transmit/Receive
Bias and Control

SPI

o ogxomoxaoan [=]
i cEIgNaoFgI F3
™ o8o0@gon oo )
[ FRCRZ pur
<< 1
x X
(S

> Fast switching time: 10 ns To,/ Ty

> 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 ADARI000 beamformer

» 50 () matched input and output

> 24-terminal, 5 mm x 5 mm LGA package

DET3

+5V
VDD_PA

VGG_PA

J\CPLR-OUT

TX3

RX3 RX_OUT I

ADTRT107

<1

J

LNABIAS —O-—~-—=--
)_ | VDD_LNA

LNA_BIAS! VGG_LNA

VDD_SW

| =

i “

! &

- =

1 o
TR_SW_POS

1

R EEEE T

l_ __________ To Additional LNA

Gates

1 LNA_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.

* = X-Microwave.
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Analog Phase Shifters

Phase Range @ | Phase Range @ | 2" Harmonic @ Control .
wal Description eI Loss(dB) | MinFrequency | Max Frequency Lead =-10 dBm Voltage Range eelen || Lty
Number (GHz) o o (mm) Code | Part Number

(°) (°) (dBc) (V)
Analog .
HMC247 ; 5t018 4 400 120 -80 32 0to-10 Die EAR99 HMC247
phase shifter
Analog
HMC877 time delay/ 81023 = 504 485 =4l = 27t039  3x3SMT  EAR99  HMCB7ILC3

phase shifter

Digital Phase Shifters

Part e Frequency pr:euféiri]rgge Phase Adjust Phasglgrror Input Package ECCN Ordering
Number P (GHz) q(o) Y| Resolution ©) P1dB (dBm) (mm) Code Part Number

HMC936A*  B-bit digital phase shifter 1.2 to 1.4 5 B-bit, 5.625° 6x6LFCSP  EAR99 HMCY36ALPBE
HMCB48A*  B-bit digital phase shifter ~ 2.9t0 3.9 5 360 6-bit, 5.625° 12 45 3l 6x6LFCSP  EAR99 HMCB48ALPGE
HMCB49A*  B-bit digital phase shifter Sto b 8 360 6-bit, 5.625° 4 40 3l 6x6LFCSP  EAR99 HMCB49ALPGE
HMCTI33 6-bit digital phase shifter 5to 6 5 360 6-bit, 5.625° 28 46 30 5x5LFCSP  EAR99 HMCTI33LPSE
HMC543A 4-bit digital phase shifter ~ 81t0 12 6.5 360 4-bit, 22.5° b 40 245 4x4LFCSP EAR99 HMC543ALC4B
HMCB424%  B-bit digital phase shifter ~ 9t012.5 1 360 6-bit, 5.625° 45 35 30 5x5LFCSP  EAR99 HMCB42ALCS
HMCB44A 5-bit digital phase shifter  15t0185 75 360 5-bit, 1.25° 35 40 23 5x5LFCSP EAR99 HMCB44ALCS
HMCB47A*  B-bit digital phase shifter 2.5 to 31 4 360 6-bit, 5.625° 15 50 3l 6x6LFCSP  EAR99 HMCBA4TALPGE

Vector Modulators

110 Noise

zigber VERE o Fre(gl:lir;cy Ba(nﬁl\_/\llzi;jth ( dEElrﬂ?ltlz) Raanz;lr(]dB) ) P?rcnk;;;e EEEE Ordering Part Number
HMCB30  Vector modulator ~ 0.7to1 180 -162 40 360 34 7 8 92 3 x 3 LFCSP EAR99 HMC630LP3E
AD8340  Vector modulator ~ 0.7to1 230 -149 - 360 — il 5 130 L4x4|FCSP  5A991.b AD8340ACPZ-WP
HMC500  Vector modulator 1.8 to 2.2 150 -162 40 360 33 16 8 90 3 = 3 LFCSP EAR99 HMC500LP3E
ADL5390  Vector modulator 0.2 to 2.4 230 -150 - 360 - 13 5 130 4Lx4|FCSP  5A991b ADL5390ACPZ-REEL7
AD8341 Vector modulator ~ 1.5to 2.4 230 -151 - 360 — 8.5 5 130 L4x4|FCSP 5A991.b ADB34IACPZ-WP
HMCB31  Vector modulator 1.8 to 2.7 160 -160 40 360 35 2 8 93 3 = 3 LFCSP EAR99 HMCB3ILP3E

Analog Multipliers

Dynamic Response

Part . Frequency Accuracy : Vs Package Ordering

Number Description (GH2) Range (dB) Time W) Gl ECCN Code Part Number
(dB) (ns)

ADLE391 mfﬁ{;ﬁer 0to2 60 402 60 4751055 135 3«3LFCSP  5A93Lb  ADLS3GIACPZ-WP

* = X-Microwave.
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High Speed Data Converters

High Speed Analog-to-Digital Converters >20 MSPS

Part Number | Channels Resqlution Power Package ECCN Ordering Part
(Bits) Sample Rate Interface (W) (mm) Code Number

o 16 1 2 GSPS 82 *  05to2 JESD204B 09  O~9CSPBBA  3A%9lc2 ADSO83BBCZ
ADZT3 1 1 6GSPS 582 24 1 JESD2048 51 12<12BGAED  3A00Ta5a3  AD9ZI3BBPZ-6G
ADOZI3 1 1 025688 575 24 14 JESD204B 51 12~12BGAED  3A00laba3  AD92I3BBPZ-10G
AD397 1 N 1365PS 656 1 15 JESD2048 101 9<9LFCSP  3A001abak  ADSGTBCPZ-1300
AD9G89 2 N 2658 627 2 150 JESD204B 25 12<12B6A  3000labak  AD9GRSBBPZ-2000
AD9GEY 2 N 266P 613 6 15 JESD204B 3 2x12B6A  3A00labak  ADS6BIBBPZ-2600
AD3635 2 N 1365PS 656 1 15 JESD204B 16 9<9LFCSP  3A00labak  ADS69SBCPZ-1300
AD9208 2 N 3658 602 6 17 JESD20WB 33 1<12B6A  3000labak  ADS208BBPZ-3000
ADBY4 4 N S00MSPS 671 1 18 JESD204B 166 10<TOLFCSP  3A00labak  AD9GO4BCPZ-500
ADSY! 2 N WSOMSPS 634 26 158 JESD204B 38 W<T2LFCSP  3AO0labak  AD9GYIBCPZ-1250
AD9E25 1 " 2655 595 09 1 JESD204B 348 12<12B6A  30001a5a3  ADS625BBPZ-2.0
AD9E25 1 2 2568 583 1 1 JESD204B 39 2x12B6A  3A00la5a3  AD9G25BBPZ-25
AD3G0 2 N 125655 636 3 158 JESD204B 37 9<9LFCSP  3A00labak  ADSBBOBCPZ-1250
o] ] ) 06Ps 5 24 14 WOS 42 T<RBBAED  MO0aSa3  ye oY

**INL not applicable on AD3083 as it is a sigma-delta ADC, not pipeline.

High Speed Digital-to-Analog Converters 230 MSPS

Noise
Part Device Primary # of Resolution Uggfete Spectral Data Input Power Package ECCN Ordering
Number Function Channels (Bits) Density Interface (W) (mm) Code Part Number
(GSPS)
(dBm/Hz)
SRS ] U 1 1 1 145 70 163 JESD204BSPl 49  15<15CSPBGA 3A001a5bhl  ADSIG6BBPZ
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 x 10 ball EAR99 AD9175BBPZ
ADI176 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10x10 ball ~ 3A001.a5b2a AD9176BBPZ
ADII71 High speed DAC 2 16 6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball EAR99 AD9171BBPZ
ADII73 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 < 10 ball EAR99 AD9173BBPZ
ADI172 High speed DAC 2 16 12.6 165 72 26 JESD204B, SPI 2.55 10 <10 ball ~ 3A001.a5b2a AD9172BBPZ
AD9161 High speed DAC 1 1 12 155 65 4.3 JESD204B, SPI 2.35 11 < 11 CSPBGA EAR99 AD9161BBCZ
ADJ162 High speed DAC 1 16 12 164 70 53 JESD204B, SPI 2.35 1 <1 CSPBGA  3A001.a.5.b.2 AD9162BBCAZ
ADY163 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 2.35 T =T CSPBGA  3A001.a.5.b.1 AD9164BBCAZ

Direct Digital Synthesis

DAC Resolutlon Tuning Power Package ECCN
Of Chann8|s CIUCk mPUt GHZ) WUrd Wldth Urdenng Part Number

DDS, waveform

ADYI02 01 5 x5 LFCSP EARYY ADSI02BCPZ
generator

ADSI06 L s 4 ) 018 2% 35 5x 5LFCSP EARS9 AD9106BCPZ
generator

ADYGTH 00s 1 1 35 3 2400 12x12LFCSP  3A00Tal3b ADYSI4BCP

ADYGTS oS 1 1 25 3 2200 12xI2LFCSP  3A001.al3b ADSGTSBCPZ

VISIT ANALOG.cOM 91


https://www.analog.com/AD9083
https://www.analog.com/AD9213
https://www.analog.com/AD9213
https://www.analog.com/AD9697
https://www.analog.com/AD9689
https://www.analog.com/AD9689
https://www.analog.com/AD9695
https://www.analog.com/AD9208
https://www.analog.com/AD9694
https://www.analog.com/AD9691
https://www.analog.com/AD9625
https://www.analog.com/AD9625
https://www.analog.com/AD9680
https://www.analog.com/AD9217
https://www.analog.com/AD9166
https://www.analog.com/AD9174
https://www.analog.com/AD9175
https://www.analog.com/AD9176
https://www.analog.com/AD9171
https://www.analog.com/AD9173
https://www.analog.com/AD9172
https://www.analog.com/AD9161
https://www.analog.com/AD9162
https://www.analog.com/AD9163
https://www.analog.com/AD9164
https://www.analog.com/AD9102
https://www.analog.com/AD9106
https://www.analog.com/AD9914
https://www.analog.com/AD9915
https://analog.com

Direct Digital Synthesis (Continued)

DAC Resolutlon Tuning Power Package ECCN
Df ChanHEIS ClOCk InpUt (GHZ) WUrd Wldth Ordermg Part Number

ADIFI0 T x 14 TOFP EARS ADSI0BSVZ
AD99T 00S 1 10 05 32 2% 8x 8 LFCSP EARY ADSSTIBCPZ
AD9837 DiEAwavefonn 1 10 0.016 28 221 3x 3LFCSP EAR99 AD983TACPZ-RLT
generator
AD9B38 DS, Ll 1 10 0.0 2 1618 4 4LFCSP EAR9 ADIB3BACPZ-RLT
generator
AD99T2 00S 1 n 1 48 637 9x QLFCSP EAR9Y ADSSI2ABCPZ
AD9YT3 0DS 1 10 0.25 3 50 Bx 5LFCSP EAR9Y ADSSI3BCPZ
AD5932 O, o 1 10 0.05 2% 2026 5x440 TSSOP EAR99 AD5932YRUZ
generator
DDS, waveform 6.50 x
AD5930 - 1 10 005 2% 06, e EARY AD5930YRUZ
DDS, impedence £.20 x
AD5933 calculator- 1 ) 0.016 7 33 : EAR9Y AD5933YRSZ
530 SSOP
DDS core
AD9958 00S 2 10 05 3 350 8 BLFCSP EAR99 AD9958BCPZ
DDS, impedence
AD5934 calculator- 1 2 0.076 77 33 620x530SS0P  EAR9S ADS934YRSZ
DDS core
AD9959 0DS 4 10 05 3 580  8x8LFCSP EAR9Y AD9959BCPZ
AD9956 00S 1 i 04 48 400 7x7LFCSP EAR9Y AD9956YCPZ
AD9859 00S 1 10 04 32 162 7x7TOFP EARY AD9B59YSVZ
AD9951 00S 1 " 04 3 162 77 TOFP EAR9Y ADYGIYSVZ
AD9952 00S 1 i 04 3 162 7x7TOFP EAR9 AD9952YSVZ
AD9953 00S 1 n 04 3 162 7x7TOFP EAR9Y AD9G53YSVZ
AD9954 00S 1 n 04 3 162 7x7TOFP EAR9 AD9954YSVZ
AD9858 00S 1 10 1 3 2000 1414 TOFP EARS9 AD9B58BSVZ
AD9B33 IS, Pl 1 10 0025 2 185 3x3MSOP EARSY ADIB33BRNZ
generator
DDS, waveform 6.50 x
AD9B34 s 1 10 0.075 28 B e EAR9Y AD9834BRUZ
ADSS1 DS 1 10 018 3 555 M0 EARSY AD9B5IBRSZ
: 5.30 SSOP
AD9835 0DS 1 10 0.0 3 735 5x 440 TSSOP EAR9Y AD9B35BRUZ
AD9832 00S 1 10 0025 3 875  6.40x5TSSOP EARY AD832BRUZ
AD9831 00S 1 10 0025 3 40 77 TOFP EAR9Y ADIB3IASTZ
AD9830 0Ds 1 10 0.0 3 250 77 LOFP EAR99 AD9B30ASTZ
10.20 x
AD9850 00S 1 10 0125 3 380 6 30 S50 EAR9Y ADS850BRSZ
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High Speed RF DAC and Direct Digital Synthesis

. Noise
Part P[]r?r\ll;acre # of Resolution | Update Rate | Spectral SFDR Data Input | Power | Package ECCN Ordering Part
Number Functi Y| Channels (Bits) (GSPS) Density (dBc) Interface (W) (mm) Code Number
unction
(dBm/Hz)
Vector
ADJIBE ol 1 1 1 64 4 43 JEsD2048 488 °*® 3a001a5b1  ADGISSREPZ
New BGA_ED
generator
High 10%10
AD9T74 speed RF 2 16 12.6 165 72 26 JESD204B, SPI  2.55 3A001.a.5.b.2 AD9174BBPZ
BGA_ED
DAC & DDS
High =1l
AD164 speed RF 1 16 12 164 70 43 JESD204B, SPI  2.35 CSP_BGA 3A001.a.5.b.1  AD9164BBCAZ
DAC & DDS -

Mixed-Signal Front Ends

oacrac | B0 upe pnalog |, A0
perture

. Sample
Resolution :
(Bits) Jitter

Part Device Data Output | Package ECCN Code Ordering

Product Description litErane (mm) Part Number

Number Configuration

MxFE quad, 16-bit, 12 GSPS

AD9081 4 x ch IF/IF-to-bits JESD204B, 15x15

B2 Wh w5 65 RF DAC, and dual, 12-bit, 30001a5.23  ADIOSIBBPZ-4D4AC
New Tx/Rx subsystem 6 0SPS RF ADC JESD204C BGA_ED
R MYFE quad, 16-bit 12 GSPS RF )
apgosy  *xChIFIFtohits e s g 65 DAC and dual, 12-bit, JESDA0GB, 1516 3001 63 ADIOS2BBPZ-4D2AC
Tx/Rx subsystem 6 GSPS RF ADC JESD204C BGA_ED

AD9166: Wideband DC to 9 GHz, Vector Signal Generator

Key Features > Fast frequency hopping
» DC-coupled, 50 ( matched output > Integrated BiCMOS buffer amplifier
> Up to 4 dBm output power, with a -3 dB bandwidth of >6 GHz > 324-ball, 15 mm x 15 mm, 0.8 mm pitch CSP_BGA package
» Instantaneous (complex) signal bandwidth Applications

= 1.8 GHz in NRZ mode ® 1.5 GHzin mix mode » High speed instrumentation and automated test equipment
» DAC core update rate up to 12 GSPS (minimum) > Broadband communications systems

m  [C to 2.5 GHz in base- m [Cto9GHzin 2~ » EW, ECM, and radar jamming equipment

band mode NRZ mode

» Local oscillator driver
® 1 GHz to 9 GHz in mix mode

> Bypass able data path interpolation

] Zx’ Sx, lp(l Bx, 8x, ]2x’
16%, 24x

DAC_ISET DAC_VREF
O O

SDIO AD9166
CS_AMP/CS_DAC VRER

O%
03

ScLk NRZ RZ MIX ;‘
SERDINO: FIR85 + + + FSC TR e
\ Amp
SERDIN7: '
Matching [
SYNCOUT: Network _,D—>()RFOUT
SYSREF%
To JESD <-— Clock
To Datapath <«—| Distribution
0O)
~ S
TX_ENABLE CLKz
Notes

1. FSCis full-scale current.
2. I, is the input common-mode current of the buffer amplifier.
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MxFE AD9081 and 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, /L) < -90 dBc

» AD9082 two 12-bit, 6 GSPS RF ADCs

SERDINO:
SERDIN1
SERDIN2%
SERDIN3*
SERDIN4x
SERDINS:
SERDINGx

SERDIN7%

SYNCOUTBO+

94

SYNCOUTBI1:

SERDOUTOx
SERDOUTI:
SERDOUT2:
SERDOUT3%
SERDOUT4:
SERDOUTS:
SERDOUT6%

SERDOUT7+

SYNCINBOx
SYNCINB1:

RXENO
RXEN1

TXENO
TXEN1

-

e

A2

3

() SVDD2_PLL
() SVDD1_PLL
() svDD1

O DVDDIP8

O DVDD1

(O DCLKVDD1

O DVDDI_RT

O AvVDD1

Q) DAVDD1

v

v v vV

v

(O PLLCLKVDD1

RF input range up to 7.2 GHz

= On-chip input programmable input buffer

= 100 0 termination

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

Voltage supplies: 2V and 1

v

GPIO voltage of 1.8 Vto 2V

ADC to ADC isolation > 75 dBc
ADC to DAC isolation > 75 dBc

m  Channel BW table and
isolation

O CLKVDD1
O FVDD1

(O AVDD1_ADC
O AvDD1

O RvDD2

(O BVDD2
O AvDD2
(O AvVDD2_PLL

1 - AD9082
— Fine Digital Delay |, [ | x DACOP
| ubtoeisen || ASieh PA Coarse Digital Ramp o
Fine Digital Delay Protect Upconversion Up/Down ®S (ODACON
& Upconversion Adjust ™ S 3
£ Fine Digital Delay || — = DACIP
= x Upconversion Adjust = PA Coarse Digital Ramp
‘:1-’ }::s Tine Dioital Dela E Protect Upconversion Up/Down (ODACIN
§ _,\ ] _>| Upconvegrsion |'> Adjugt ™ ol
a 5 ——— 5 OISET
ol Fine Digital »| Dela o
5 ad ;‘u Upconvegrsion Adjugt ™ ;l:
3 § Fine Digital Delay | | g PA Coarse Digital Ramp (pAczP
E Upconversion Adjust Protect Upconversion Up/Down ~ (ODAC2N
a ~ Fine Digital »| Dela 2
5 Upconvegrsion Adjugt ™ sz
= — PA Coarse Digital Ramp 38 (ODAC3P
Fine Digital Delay | | Protect Upconversion Up/Down 3
Upconversion Adjust L | -3 O DAC3N
Fine Digital Delay || ] — | Logpback Qvemo
Upconversion Adjust Coarse Digital A
4_I uFine Digital |<_| ‘I\J:.Iayt |<_ g Upconversion = %) ADCOP
> pconversion ljus 3 x T8
[ ] Y
= Fine Digital Delay 8= Coarse Digital 2| |s (O ADCON
i x Upconversion Adjust 8 Upconversion - £ y
Q = = ADCx_FD1
3 = 4_I Fine Digital |<_| Delay | = & Fast Detect ADCx_FD2
§ ek Upconversion Adjust | s e Signal Monitor (JADCx-SMONi
3 SE— 3
8 N2 4_I Fine Digital H Delay |<_ 2 g )\ ADCx-SHMONO
5 - Upconversion Adjust - — © £ ADCIP
<3 !;5 EnabG] = g I:]lf:oarse Digital § s
=] ine Digi i
§ 4-I Upconvegrsion |<-| Adjugt I‘“ ,2;:5 ownconversion %ﬁ g (OADCIN
W o b} 23
Fine Digital Dela: © 2T
E 4-I Upconvegrsion |<-| Adjugt I‘“ = Coarse Digital o< OVCM1
Downconversion
Fine Digital Delay —
— Upconversion Adjust e ToDAC (O VDDI_NVG
- Clock
- = (ONvG1_0UT
— Peak Value i
. VNN1
Syncronization _ Clock Distribution <_|£9n Q
Logic = an Stect ] OBVNNI
Control Logic y
f PLL (OBVNN2
[GPio x| Syarer (=0
i Clock Clock Clock
Receiver Receiver Driver
A
(OIO, (j)—é O
B 9 7 geg S 8 8 3 g E s s Z
@ eFg =) = £
@ & g & = o @ © g g & £ = g B
wl o« = ) @ *» =] a o o
g 5 5 g g
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Timing ICs and Clocks

Clock Dividers and Distribution

Clock Configuration/ Nl Output Power Input P ECCN
Part Number R Programming T — Frequency | Output Logic | Dissipation | Frequency (mm? Code Ordering Part Number
Interface p (MHz) (\] (MHz)
AD9513 Distribution  Pin select CMOS, LVDS 0to1600  5x5LFCSP  EAR9 AD9513BCPZ-REELT
N ) 5x5
ADN4670 Distribution Serial 10 1100 LVDS 0.350 1to 1100 LFCSP_WO EAR99 ADN4670BCPZ
LTC6954-1 Distribution SPl 3 1400 LVPECL 1 1101400  4xT7LFCSP  EAR9Y  LTCB954IUFF-1#TRPBF
. cMoS,
LTCE954-2 Distribution SPl 3 1400 DSt BEal L8 1101400  4xT7LFCSP  EARYY  LTCGOB4IUFF-24TRPBF
N cMoS,
LTC6954-3 Distribution SPl 3 1400 i 1101400  4x7LFCSP  EARYY  LTCGO54IUFF-34#TRPBF
LTCB954-4 Distribution SPl 3 1400 CMOS, LVDS 09 1101400  4xT7LFCSP  EAR9Y  LTCBOS4IUFF-4HTRPBF
N ) cMoS,
AD5I5 Distribution  Pin select 2 1600 b [kecll P 03t 0to1600  5x5LFCSP  EAR9 AD9515BCPZ-REELT
ADYST4 Distribution  Pin select 3 1600 Bl 055  0to1600 D EARYY ADSSILBCPZ
LVDS, LVPECL LFCSP_V(
- SPI, pin select, LVDS, N
AD9508 Distribution L 4 1650 L S 05 0tol650  4x4LFCSP  EAR99 ADY508BCPZ
HMCT043 Distribution SPl 1 3200 GHOS, LVDS, 15 200t06000 7x7LFCSP  EAR9 HMCT043LPTFE
LVPECL, CML :
HMCE832 Distribution  Pin select 8 3500 LVDS, LVPECL 05 10103500 5x5LFCSP  EAR9 HMC6832ALPSLE
Clock
LTC6953 distribution SPl n 4500 CML 18 LFto4500 7<8LFCSP  EAR9Y  LTCBOS3IUKGHTRPBF
with sync
ADCLK948 Distribution | In select 8 4800 LVPECL 12 00to o6 iFosp  EARSY ADCLK948BCPZ
serial 4800
ADCLK9GA Distribution Serial 4 7000 LVPECL 05 Al g2 EARSS  ADCLKSL4BCPZ-RT
- 7000 LFCSP_WQ
ADCLKS50 Distribution P"‘g:ﬁ:“ 10 4800 LVPECL 14 “iggé” 6xGLFCSP  EAR9D ADCLK950BCPZ

Multioutput Clock Generators

Number Max Wideband
of L=y i iz Output Logic EILI iy Package (mm) Ordering Part Number
Number Divi Delay Lines Frequency Jitter Interface
ividers
(MHz) (ps rms)
Serial with
AD522-0 33 2 2412 4 0 Yes 800 LVDS, CMOS <04 EEPROM 64-lead LFCSP EAR99  AD9522-0BCPZ-REEL7
ADY510 3.3 1 8 8 2 No 1200 GilLs, 0.225 Serial ~ 64-lead LFCSP  EAR93  AD9510BCPZ-REEL7
’ LVDS, LVPECL :
AD5T 3.3 1 5 5 1 No 1200 Bt 0.225 Serial ~ 48-lead LFCSP  EAR99  AD95TIBCPZ-REEL7
: LVDS, LVPECL :
CMS, .
LTC6950 8% 1 5 5 0 No 1400 LVDS, LVPECL 0.115 Serial  48-lead LFCSP  EAR3  LTC6950IUHH#TRPBF
CMOS, .
AD9516-4 8% 2 14 5 4 Yes 1800 LVDS, LVPECL <0.4 Serial  B4-lead LFCSP  EAR99  AD9516-4BCPZ-REEL7
CMos, .
AD9517-4 3.3 2 12 6 4 Yes 1800 LVDS, LVPECL 0.275 Serial ~ 48-lead LFCSP  EAR99  AD9517-4ABCPZ-RL7
AD9518-4 3.3 2 6 3 0 Yes 1800 LVPECL 0.225 Serial  48-lead LFCSP  EAR99 ~ AD9518-4ABCPZ-RL7
CMos, .
AD9516-3 8% 2 14 5 4 Yes 2250 LVDS, LVPECL <04 Serial  B4-lead LFCSP  EAR99  AD9516-3BCPZ-REEL7
CMosS, .
AD9517-3 3.3 2 12 6 4 Yes 2250 LVDS, LVPECL 0.275 Serial  48-lead LFCSP  EAR99  AD9517-3ABCPZ-RL7
AD9518-3 3.3 2 6 3 0 Yes 2250 LVPECL 0.225 Serial ~ 48-lead LFCSP  EAR99  AD9518-3ABCPZ-RL7
AD520-3 3.3 2 12124 4 0 Yes  1800,2250 CMOS, LVPECL  0.225 Serial  64-lead LFCSP  EAR99  AD9520-3BCPZ-REEL7
AD9516-2 3.3 2 14 5 4 Yes 2335 BilLs <0.4 Serial  64-lead LFCSP  EAR99  AD9516-2BCPZ-REEL7

LVDS, LVPECL
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Multioutput Clock Generators (Continued)

Max Wideband
Number of Output .| Random 1/0 Package ECCN .
Number Delay Lines Frequency ULzl Jitter Interface (mm) Code Rl s ntoc
(MHz) (ps rms)
CMOS, .
T2 33 2 1 6 4 Ves 23 0L 02 Seiol  48-lead LFCSP EARDY  ADSSIT-DABCPZ-RLT
A9EB2 33 2 6 3 0 Yes 2535  LWECL 0225  Serial  48-lead LFCSP EARYY  ADOSI8-2ABCPZ-RL7
ADIE20-2 33 2 w4 0 Yes 2335  CMOSLVPECL 0225  Serial  6i-lead LFCSP EAR99 AD9520-2BCPZ-REELT
CMOS, .
ADISE5 33 2 n 5 4 No 2400 o <04 Serial  G4cleod LFCSP EARSD ADSSIG-SBCPT-REEL7
ADI5N-5 33 2 w4 0 No 2400  CMOSLVPECL 0225  Serial  6i-lead LFCSP EARSY AD520-5BCPZ-REELY
ITC951 335 1 5 5 0 Yes 2500  LVDS,CML 0105  Serial  40-lead LFCSP EAR99  LTCO9SIIUHFATRPBF
oMOS, .
AT 33 2 1 6 4 ves o0 OB 0255 Seril  48-lead ISP EAROD  ADOSIT-ABCPZ-RLT
oMOS, .
ADISB 33 2 n 5 4 ves 2680 M <04 Serial  GAclead LFCSP EARSD ADSSIG-TBCPZ-REELT
ADGSI81 33 2 6 3 0 Yes 2650 LVPECL 0225  Serial  48-lead LFCSP EAR99  ADO5IS-TABCPZ-RL
ADIEN1 33 1 1 4 4 Yes 2650 LVPECLCMOS 033  Serial e EARGD ADOS0-TRCPZ-REEL?
ITC95H 335 1 5 5 5 Yes 2700 LWDSCML 05 Serial Dod EARG LICKSSIIUHF-14TRPBE
ADISB-0 33 1 n 5 5 No 2950 CHOS, 04 Serial 93 EAR99  ADO5IG-OBCPZ-REELY
: wos e, <O LFCSP
ADGST0 33 ! 1 4 4 Yes 2950 et 0275  Serial 7T EARGY  ADGSIT-OABCPZ-RLY
: wos et & LFCSP
ADGSI8-0 33 1 3 3 3 Yes 2050  LWPECL 0225 Serial L7FES7P EARS9  ADI5I8-OABCPZ-RLY
Serial with 9x9
ADI5N-0 33 1 wu o 4 4 Yes 2950 weecLewos 0225 oot 953 EaRas AD9G20-0BCPZ-REELT
WMCTOMS 33 4 n n N Yes 3200 CMOS, oot Serial 1010 £rReg  HMCTOLALPIOBETR
: wos e, & LFCSP
AD9EB5  33 3 9 0 0 No 3600 LVPECLCMOS 008  Serial (bed EARS9 ADOS2BCPZ-REELT
ADG5Z-1 33 1 w4 4 Yes 2650  LVPECLCMOS  0os  Serialwith - 8x9 - pypaq  ADg520-1BCPZ-REELT

EEPROM LFCSP

Serial with 9x9
AD9522-2 3 1 12/24 4 4 Yes 2400  LVPECL,CMOS  0.242 EEPROM LFCSP EAR99  AD9522-2BCPZ-REEL7

Serial with 9x9
AD9522-3 3.3 1 12/24 4 4 Yes 2250  LVPECL,CMOS  0.242 EEPROM LFCSP EAR99  AD9522-3BCPZ-REEL7

Serial with 9x9

9524 33 1 wu o 4 4 Yes 800 LPECLCNMOS 02¢2  ohatih 953 papag  ADgs22-4BCPZ-REELT
Serial with 9x9

AR5 33 1 w4 4 No 200 LPECLCMS 0262 oiati 953 papa  AD9522-5BCPL-REELT
LVPECL, Serial with 10x10

A3 33 2 W9 N s om0 heteome SEamn R0 papay ADgss-IBCPZ-REELT

ITC6%2 335 1 1 1 1 No 4500 oML 0.065 Wifﬁr:;'nc 7<8LFCSP  EARSY  LTCBOS2IUKGHPBF

A58 33 2 N n N Yes 1256  HSTLLVS 060 seri|a2|C'SP| 72-lead LFCSP EARSS  ADI528BCPZ
CMOS, HCSL. T,

A5TE 33 3 il 5 1 Yes 1250 HOSL 03 pinselect, 9xOLFCSP  EARSY  ADOSTBBCPZ
B Lo serial, SPI
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Clock Generators and Synchronizers

Wideband
Random 1/0 Package | ECCN Ordering Part
Jitter | Interface | (mm) Code Number
(ps rms)

Part Ul @ Number | Number of

Number

Number | On-Chip | Max Output

Reference of Delay Frequency

of Outputs | Dividers

Inputs Lines (MHz)

OML, HSL, B, 7x7
A9 18 4 5 5 5 Yes  500M el 020 o b A EARS9 ADSGUSBCPZ
95T 18,33 2 2 2 1 Yes 40 LWDSLWPE 07  Serial Bfgées‘;,d EARSO  ADYS47BCPZ-REELT
LI, 88-lead
DG 18,33 8 8 4 1 Yes 40 LWPECL 07  Serial EARS)  ADISABBCPZ-REELT
LFCSP
CMOS
A95EY 18,33 ) 2 1 0 Yes 750 CMOSHSTL 0§ Serial BL"F'éesapd EARSY  AD95LOABCPZ-REELT
ADISE0 18,33 1 2 ) 0 Yes 80 LVPECLLV 05 - 3&&%‘1 EARD  ADS550BCPZ-REELT
ADOSET 18,33 3 2 2 0 Yes 0  LVOS,LVPE 05 Serial 3&&%“"," EARS9  ADIS53BCPZ-REELT
952 18,33 2 2 2 0 Yes 900  LWSLWPE 05  Serial 35;&%?,‘1 EARS)  ADSS52BCPZ-REELT
ADOSST 18,33 ) ) 2 0 Yes 50  HSTLLVDS 05  Serial "fFéeS‘;,d EARS9  ADISE7BCPZ-REELT
A9SSE 18,33 4 6 4 0 Yes 250 HSTLLDS 05  Serial BE'FéeS?,d EARYY  AD9558BCPZ-REELY
AD9SES 18,33 4 4 4 0 Yes 250 HSTLLVDS 05  Serial 7L2Féesapd EARYY  AD9559BCPZ-REELT
Clock Buffers
Max Outout Wideband
il il Frequenpcy Output Logic I W FREEE i Ordering Part Number
of Inputs of Outputs (MHa) Jitter Interface (mm) Code
(ps rms)
12-lead
LTC6957-1 33 1 2 300 LVPECL ) o Loy EARSS LTCSOSTIOD-T#TRPF
12-lead
LTC6957-2 33 ! 2 300 LVDS 01 - oo Lo ARG TCEGSTID-2ATRPGF
12-lead
LTC6957-3 33 1 2 300 cMoS ) - oo Creep ARG LTCEGSTIOD-3HTRPGF
12-lead
LTC6957-4 33 1 2 300 cMoS 01 - O ey EARSY LTCROSTIDD-4#TRPBF
ADCLK8S4 18 2 ) 1200 LVDS, CMOS 0l6 “fFéeS‘;,d EARS  ADCLKS54BCPZ-REELT
24-lead
ADCLKB46 18 ! 6 1200 LVDS, CMOS 015 - kol EARSY  ADCLKBUSBCPZ-REELT
HMCBS32  250r33 2 8 3500 LVDS, LVPECL 001 Pin sslact QLBF'éeSan EARS HMCBB32ALPSLE
ADCLK946 33 ! 6 4800 LVPECL 0075 - ZC'F‘[':QS"P“ EARSD  ADCLK94GBCPZ-REELT
ADCLK954 33 2 1 4800 LVPECL 0075 - "EF[':ES‘;F EARS9  ADCLK9SABCPZ-REELT
ECL,
ADCLKIOS  25t033 1 1 6000 et e, 006 —  i6deadLFCSP EARS9  ADCLKSOSBCPZ-WP
ECL,
ADCLKSO7 251033 2 2 6000 ict e, 008 —  T6-leadLFCSP EAR9D  ADCLKIOTBCPZ-WP
ECL,
ACLKIZS  25t033 ! 2 6000 ict e, 008 — T6deadLFCSP EARSY  ADCLK925BCPZ-WP
ADCLK9I 33 1 1 7500 HVDS, CHL o —  T6deadLFCSP EARSY  ADCLKOI4BCPZ-WP
L7C6955 33 ! 1 7500 oML 0045  Pinselect 7x8LFCSP  EARS)  LTC6955IUKGHTRPBF
LTC6955-1 33 ! on 7500 oML 0045  Pinselect 7xBLFCSP  EARSY  LTCGI55IUKG-T#TRPBF
LVPECL, LVDS, . 32-lead,
HMCS87 33 1 9 8000 L ehos 0.05 Seridl oLt EaRag HMCOB7LPSE
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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.
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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 pracess, thereby speeding design times.

Visit analog.com/adisimpll

ADIsimFrequencyPlanner

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

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

o X &

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

We Have the Broadest Selection of High Performance, High Frequency, and Wideband Parts
. ¢
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Industry-Leading Easier to Find Wideband and Integrated Parts
Performance to Engineer the the Right Part to Simplify Your Design and
Next Generation of Fit Your Specific Reduce BOM Cost
Breakthrough Applications Design Needs

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

Proven
Quality and
Reliability Complete
Signal
Chain
Solution
Industry-Leading
Performance
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AHEAD OF WHAT'S POSSIBLE™
Ask our ADI technology experts tough questions, browse
FAQs, or join a conversation at the EngineerZone Online
Support Community. Visit ez.analog.com. G13181-5/21(0)
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