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HMC812LC4

MICROWAVE CORPORATION vo02.0911
RoHSv’

EARTH FRIENDLY

Typical Applications

The HMC812LC4 is ideal for:
* Point-to-Point Radio

* VSAT Radio

* Test Instrumentation

* Microwave Sensors

* Military, ECM & Radar

Functional Diagram
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GaAs MMIC VOLTAGE-VARIABLE
ATTENUATOR, 5 - 30 GHz

Features

Wide Bandwidth: 5 - 30 GHz

Excellent Linearity: +28 dBm Input IP3

High Power Handling: +25 dBm Input P1dB
Wide Attenuation Range: 30 dB

24 Lead Ceramic 4x4 mm SMT Package: 16mm?2

General Description

The HMC812LC4 is an absorptive Voltage Variable
Attenuator (VVA) which operates from 5 - 30 GHz
and is ideal in designs where an analog DC control
signal must be used to control RF signal levels over a
30 dB amplitude range. It features two shunt-type
attenuators which are controlled by two analog vol-
tages, Vctrl1 and Vctrl2. Optimum linearity perfor-
mance of the attenuator is achieved by first varying
Vctrl1 of the 1st attenuation stage from -3V to 0V
with Vctrl2 fixed at -3V. The control voltage of the
2nd attenuation stage, Vctrl2, should then be varied
from -3V to 0V, with Vctrl1 fixed at OV. The HMC812LC4
is housed in a RoHS compliant 4x4 mm QFN lead-
less ceramic package

However, if the Vctrl1 and Vctrl2 pins are connected
together it is possible to achieve the full analog atten-
uation range with only a small degradation in input
IP3 performance. Applications include AGC circuits
and temperature compensation of multiple gain stages
in microwave point-to-point and VSAT radios.

Electrical Specifications, T, = +25° C, 50 Ohm system

Parameter Min. Typ. Max. Units
5-16 GHz 2 dB
Insertion Loss 16 - 24 GHz 3 dB
24 -30 GHz 4 dB
Attenuation Range 30 dB
Input Return Loss 12 dB
Output Return Loss 8 dB
Input Power for 1 dB Compression (any attenuation) 25 dBm
Input Third Order Intercept
(Two-tone Input Power = 10 dBm Each Tone) 28 dBm

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824

Phone: 978-250-3343  Fax: 978-250-3373

Order On-line at www.hittite.com

Application Support: Phone: 978-250-3343 or apps@hittite.com
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Attenuation vs. Frequency over Vctrl
Vetri1 = Variable, Vctri2 = -3V
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O '
Y T S R S o]
e i R
i% - v
p=4 —_—_——_——_ — —_ = —_= = — — —
o .
e R R R HE e it EEEEE
2 - T T T T T
E '
[ et ek ol el leleldfol sl telet Al ety
<
R . 3.0V - — 08V ||
Ll it R ep— 18V = — - — 00V
— — 14V
-18
0 3 6 9 12 15 18

INPUT POWER (dBm)

GaAs MMIC VOLTAGE-VARIABLE
ATTENUATOR, 5 - 30 GHz

Attenuation vs. Frequency over Vctrl
Vetri1 = 0V, Vctri2 = Variable
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Input Return Loss
Vetri1 = 0V, Vctri2 = Variable
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Vetri1 = 0V, Vctri2 = Variable
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Input IP3 vs. Input Power Over Frequency
Vetri1 = -2.2V, Vctri2 = -3V (Worst Case IP3)
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GaAs MMIC VOLTAGE-VARIABLE
ATTENUATOR, 5 - 30 GHz
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Input IP3 vs Input Power @ 10 GHz
Vetri1 = Variable, Vctri2 = -3V
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Attenuation vs. Frequency over Vctrl Attenuation vs. Vctrl over Temperature
Vctrl1 = Vctri2 @ 10 GHz, Vctri1 = Vctri2
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Absolute Maximum Ratings Control Voltages
RF Input Power +30 dBm Vetrit -3to 0V @ 10 pA
E Control Voltage Range +1 to -5V Vctrl2 -3to OV @ 10 pA
Channel Temperature 150 °C
m Continuous Pdiss (T = 85 °C) 1.07 W
: (Td: = :i4 @:w C above 85°C) E‘k ELECTROSTATIC SENSITIVE DEVICE
erma esistance °
8 e e 61 oW OBSERVE HANDLING PRECAUTIONS
— Storage Temperature -65to +150 °C
< Operating Temperature -40to +85 °C
<
1
n
oC
@ Outline Drawing
|<_: BOTTOM VIEW
-
Z 0.157£0.005 PIN 24
L T [4.00£0.13] T | [8 gg] .013 [0.32]
— PIN 1 24 19 A| ‘I I'
N
K o ‘ | 000000 ..,
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H812 g2 83
oo NP d
HE g ql _-022 [0.56
XXXX 58 o 017 | 044
st 28 D \ d
6 / 13 i ‘ @l T
hoonoanm
7 12 | .098 [2.50] _|
LOT NUMBER SQUARE EXPOSED
0.040 [1.02]
122 [3.10]— GROUND
| | MAX [3.10] PADDLE
l | SEATING
f PLANE
NOTES:
-C- 1. PACKAGE BODY MATERIAL: ALUMINA.
2. LEAD AND GROUND PADDLE PLATING: GOLD FLASH OVER NICKEL.
3. DIMENSIONS ARE IN INCHES (MILLIMETERS).
4. LEAD SPACING TOLERANCE IS NON-CUMULATIVE.
5. PACKAGE WARP SHALL NOT EXCEED 0.05MM DATUM
6. ALL GROUND LEADS AND GROUND PADDLE MUST BE SOLDERED TO

PCB RF GROUND.
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Pin Descriptions

GaAs MMIC VOLTAGE-VARIABLE
ATTENUATOR, 5 - 30 GHz

Pin Number Function Description Interface Schematic
1,2,6-8, N/C These pins are not connected internally, however these
11-13,17-24 pins must be connected to RF/DC ground externally.
. GND
3.5 14. 16 GND These pins and the exposed ground paddle must be con-
T nected to RF/DC ground. —
RFIN
4 RFIN ESD
This pad is DC coupled and matched to 50 Ohms. — —
A blocking capacitor is required if RF line potential
is not equal to OV. RFOUT
15 RFOUT ESD
@ Vcirl1
9 Vetrl1 Control Voltage 1
O Vctri2
10 Vctrl2 Control Voltage 2

ATTENUATORS - ANALOG - SMT jee)
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Application Circuit
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Evaluation PCB

J1

GaAs MMIC VOLTAGE-VARIABLE
ATTENUATOR, 5 - 30 GHz

Hittite |

(eXe]

123766—1

J2

o
Q0000000000900

OCO0OO0O000O0000O0

List of Materials for Evaluation PCB 123768 !l

The circuit board used in the final application should

use RF circuit design techniques. Signal lines

should have 50 Ohm impedance while the package

ground leads and exposed paddle should be con-

nected directly to the ground plane similar to that

shown. A sufficient number of via holes should be

used to connect the top and bottom ground planes.

ltem Description

J1,J2 2.9 mm PC Mount RF Connector
J3, J4 DC Pin

C1,C2 100 pF Capacitor, 0402 Pkg.
C3,C4 1000 pF Capacitor, 0402 Pkg.
C5, Co6 4.7 pyF Capacitor, CASE A

U1 HMC812LC4 Analog VVA

PCB [2] 123766 Evaluation PCB

The evaluation circuit board shown is available from

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board Material: Arlon 25FR or Rogers 4350

Hittite upon request.

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824
Phone: 978-250-3343  Fax: 978-250-3373  Order On-line at www.hittite.com
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




