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CalHittite HMC448LC3B

MICROWAVE CORPORATION v03.0514

RoHSY' SMT GaAs MMIC x2 ACTIVE FREQUENCY
E MULTIPLIER, 20 - 25 GHz OUTPUT
Typical Applications Features
The HMC448LC3B is suitable for: Output Power: +11 dBm
e Clock Generation Applications: Wide Input Power Range: -4 to +6 dBm

SONET OC-192 & SDH STM-64
¢ Point-to-Point & VSAT Radios

Fo, 3Fo Isolation: >20 dBc @ Fout= 20 GHz
100 KHz SSB Phase Noise: -135 dBc/Hz
Single Supply: +5V@ 48 mA

RoHS Compliant 3x3 mm SMT Package

¢ Test Instrumentation

* Military & Space

Functional Diagram General Description

The HMC448LC3B is a x2 active broadband frequ-
ency multiplier utilizing GaAs PHEMT technology
in a leadless RoHS compliant SMT package. When
driven by a 0 dBm signal, the multiplier provides
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O +11 dBm typical output power from 22 to 25 GHz.

Vdd . 4’{& @ N/C The Fo a.nd 3Fo .isolations are >20 dBc. u.p to 22
GHz. This multi-rate frequency multiplier can

N/C x2 N/C be used in the generation of a half rate clock for
40 Gbps systems or as part of a multiplier chain to

N/C ﬂ N/C generate a full rate 40 Gbps clock. The HMIC448LC3B
is also ideal for use in LO multiplier chains for Pt-to-Pt

@ & VSAT Radios yielding reduced parts count vs.

O zZ o PACKAGE traditional approaches. The low additive SSB Phase

5 5 % BASE Noise of -135 dBc/Hz at 100 kHz offset helps maintain

GND good system noise performance. The HMC448LC3B

eliminates the need for wire bonding, allowing the use
of surface mount manufacturing techniques.

Electrical Specifications, T, = +25° C, Vdd = +5V, 0 dBm Drive Level

Parameter Min. | Typ. | Max. Min. | Typ. | Max. Units
Frequency Range, Input 10-11 11-12.5 GHz
Frequency Range, Output 20-22 22-25 GHz
Output Power 5 9 7.5 1 dBm
Fo Isolation (with respect to output level) 24 15 dBc
3Fo Isolation (with respect to output level) 25 25 dBc
Input Return Loss 10 7 dB
Output Return Loss 6 10 dB
SSB Phase Noise (100 kHz Offset) -135 -135 dBc/Hz
Supply Current (Idd) 48 48 mA

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, 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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MICROWAVE CORPORATION v03.0514
RoHSY' SMT GaAs MMIC x2 ACTIVE FREQUENCY
E MULTIPLIER, 20 - 25 GHz OUTPUT

EARTH FRIENDLY

Output Power vs.
Temperature @ 0 dBm Drive Level Output Power vs. Drive Level
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Output Power vs.
Supply Voltage @ 0 dBm Drive Level Isolation @ 0 dBm Drive Level
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caHittite HMCa48LC3B

MICROWAVE CORPORATION v03.0514
RoHSY' SMT GaAs MMIC x2 ACTIVE FREQUENCY
E MULTIPLIER, 20 - 25 GHz OUTPUT

EARTH FRIENDLY

Input Return Loss vs. Temperature Output Return Loss vs. Temperature

RETURN LOSS (dB)
RETURN LOSS (dB)

-25 - - - -20
9 10 11 12 13 18 19 20 21 22 23 24 25 26
FREQUENCY (GHz) FREQUENCY (GHz)

SSB Phase Noise Performance,
Fout = 20.4 GHz, Pin = 0 dBm
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caHittite

HMC448LC3B

MICROWAVE CORPORATION v03.0514

RoHSY’

EARTH FRIENDLY

SMT GaAs MMIC x2 ACTIVE FREQUENCY

Absolute Maximum Ratings

RF Input (Vcc= +5V) +20 dBm
Supply Voltage (Vdd) +6.0 Vdc
Channel Temperature 175 °C
Continuous Pdiss (T= 85 °C)

(derate 8.3 mW/°C above 85 °C) 744 mW
Thermal Resistance o
(channel to ground paddle) 121°c/w
Storage Temperature -65to +150 °C
Operating Temperature -40to +85 °C

Outline Drawing

MULTIPLIER, 20 -

25 GHz OUTPUT

Typical Supply Current vs. Vdd

Vdd (Vdc) Idd (mA)
4.5 47
5.0 48
5.5 49

Note:

Multiplier will operate over full voltage range shown above.

& ELECTROSTATIC SENSITIVE DEVICE
OBSERVE HANDLING PRECAUTIONS

BOTTOM VIEW
0.118+.005 PIN 12
PIN 1 = [3.00+.13] ]| 014 T0.36 —{ }—.013 [0.32]
12 10 .009 [0.24]‘| I' " REF
N 00U ‘ /PIN 1
1 9 P .022 [o 56]
o.118x005 | H448 042 [1.06 D O lot7 | oiaa
[3.00+.13] .037 | 0.94 D d;
s XXXX |7 TR AT
/ ajafa
/ 4 6 EXPOSED .083 [2.10]
LOT NUMBER GROUND
0.036 [0.92] PADDLE :059 [1.50]
MAX SQUARE
| | NOTES:
| | SEATING 1. PACKAGE BODY MATERIAL: ALUMINA
1 PLANE 2. LEAD AND GROUND PADDLE PLATING: 30-80 MICROINCHES GOLD OVER
50 MICROINCHES MINIMUM NICKEL.
_C_ . DIMENSIONS ARE IN INCHES [MILLIMETERS].

Package Information

o O~ W

TO PCB RF GROUND.

. LEAD SPACING TOLERANCE IS NON-CUMULATIVE
. PACKAGE WARP SHALL NOT EXCEED 0.05mm DATUM
. ALL GROUND LEADS AND GROUND PADDLE MUST BE SOLDERED

Part Number Package Body Material Lead Finish MSL Rating Package Marking @l
HMC448LC3B Alumina, White Gold over Nickel msL3 ™ )':;;i

[1] Max peak reflow temperature of 260 °C

[2] 4-Digit lot number XXXX

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, 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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caHittite HMCa48LC3B

MICROWAVE CORPORATION v03.0514

RoHSY SMT GaAs MMIC x2 ACTIVE FREQUENCY
E MULTIPLIER, 20 - 25 GHz OUTPUT

EARTH FRIENDLY

Pin Description

Pin Number Function Description Interface Schematic

vdd

Supply voltage 5V + 0.5V. External bypass capacitors

! Vdd of 100 pF, 1,000 pF and 2.2 pF are required.

This pin may be connected to RF/DC ground.

23,79 N/C Performance will not be affected.
Package bottom must also be connected jGND
4,6,10,12 GND to RF/DC ground. L
Pin is AC coupled and matched to 50 Ohm
5 RFIN from 10.0 - 12.5 GHz. RFIN O—{[—
11 REOUT Pin is AC coupled and matched to 50 Ohm 4{ O RFOUT

from 20 - 25 GHz.

Application Circuit
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Component Value O Vd d
Ct 100 pF
c2 1,000 pF C1 | c2 | c3 |
c3 2.2 F L L L
1
Vdd
5 11
O—IN oOUT—0
RFIN RFOUT
HMC448LC3B
4,6,10,12

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, Chelmsford, MA 01824
Phone: 978-250-3343  Fax: 978-250-3373  Order On-line at www.hittite.com
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caHittite HMCa48LC3B

MICROWAVE CORPORATION v03.0514

RoHSY SMT GaAs MMIC x2 ACTIVE FREQUENCY
E MULTIPLIER, 20 - 25 GHz OUTPUT

EARTH FRIENDLY

Evaluation PCB

J1 J2

HITTITE
112841-1
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List of Materials for Evaluation PCB 112697

Item Description The circuit board used in the final application
J1 PCB Mount SRI SMA Connector should be generated with proper RF circuit design
Jo PCB Mount SRI K Connector techniques. Signal lines should have 50 ohm
13-4 DC Pin impedance while the package ground leads and
c1 100 pF Capacitor, 0402 Pkg. exposed paddle should be connected directly to the
co 1,000 pF Capacitor, 0603 Pkg. ground plane similar to that shown. The evaluation
c3 2.2 F Tantalum Capacitor circuit board shown is available from Hittite upon
U1 HMC448LC3B x2 Active Multiplier request.

PCB [2] 112841 Eval Board

[1] Reference this number when ordering complete evaluation PCB

[2] Circuit Board Material: Rogers 4350

For price, delivery and to place orders: Hittite Microwave Corporation, 2 Elizabeth Drive, 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




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




