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HMC470LP3 / 470LP3E

1dB LSB GaAs MMIC 5-BIT DIGITAL
; 2 POSITIVE CONTROL ATTENUATOR, DC - 3 GHz
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Features

1 dB LSB Steps 1o 31 dB

Single Control Line Per Bit

TTLCMOS Compatible Control

= 0.3 dB Typical Step Eror

Single +5% Supply

16 Lead 3x3mm SMT Package: 9mm?
Included in the HMG-DH004 Designer's Kit

Typical Applications

The HMC4TOLP3(E) is ideal for:

« Cellular; UMTS/3G Infrastructure
= ISM, MMDS, WLAN, WIRAX

= Microwave Radio & VSAT

= Test Equipment and Senaors

Functional Diagram
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General Description

The HMCATOLPI(E) is a broadband S-bit GaAs G
digital attenustors in blow cost leadiess surface mo-
unt packages. This single positive control line per
bit digital attenuator incorporates off chip AC ground
capaciiors for near DC operation, making it suitable
for a wide variety of RF and IF applications. Covering
OC to 3 GHz. the Insertion loss s less than 1.5 dB
typical. The attenuator bit values are 1 (LSEB), 2, 4. 8,
and 16 dB for a total tenuation of 31 dB. Attenuation
accuracy is excellent at + 0.3 dB typical step error with
an [IP3 of #45 dBm. Five TTL/ACMOS control inputs
are used to select each attenuation state. A single Vdd
blas of +5V Is requined.
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Electrical Specifications,
T, = +25° C, With Vdd = +5V & Vctl = 0/+5V (Unless Otherwise Noted)
[Faramesss Fraquancy {5Hz) Min. Tp- M Unins
DC« 1.5GHz 13 15 a8
Inseriion Loss 1523 GH: 14 17 a8
23.30GHz i7F 20 - =]
Amerisaton Range DG = 3 GHz £ o=
Raiurm Loss (RF1 & RF2, All Amer. Stalos) DT =3 GHz 7 - =]
Ameruadon Aocuracy: [Referanced b Insarion Loss)
Al Amerwsaion States DC 2.3 GHz % (0.3 + 3% of Atton. Seiting) Max. | o2
1.0 = 15.0.-4E Stases 23« 30GH £ [03 + 3% of Attan. Seiting) Max. | o2
15,0« 30.0 4 States 23« 30GH £ [03 + B% of Aftan. Soiting) Max. | o2
Inpui Powser tor .1 dB Compression 04 = 30 GHz 20 s =)
Input Third Drdar Intescept Foint REF- 1500 O a5 &Em
[Two=Tona Input Powars 0 dBm Each Torss) 15«31 0B 35 Bm
Emvinching Characionistics
D = 3 GHz
AISE, FALL ($B0% AF} 150 ns
108, KOFF [50% CTL to 10/0% FF) 120 ns
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HMC470LP3 / 470LP3E

1 dB LSB GaAs MMIC 5-BIT DIGITAL
! E ! POSITIVE CONTROL ATTENUATOR, DC - 3 GHz

Return Loss RF1, RF2

Inzertion Loss [Only Major Statasz ara Showrn)
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Normalized Attenuation
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Bit Error vs. Frequency Relative Phase vs. Frequency
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Worst Case Step Error

Batwean Successive Allenuation States
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1 dB LSB GaAs MMIC 5-BIT DIGITAL
POSITIVE CONTROL ATTENUATOR, DC - 3 GHz

Bias Voltage & Current Truth Table
Vi w 45V 2 W% Conirel Vollage Input -
Idd {Type} W vz va wa W5 St
V() 4ma) 1EdE | Sd8 48 zd8 1d8 RF1 - RF2
45 4.0 High Hgh High | Hign | mign | Petnence
450 4.2 LL
55 4.4 High High High | High Low 1dB
High High High Low High 2dB
High High Leww High | High 4dB
Control Voltage High | Low | Bigh | High | High ade
Low High High | High | High 16 a8
— LEit Low Low Low Low Low N
Low Qi +050 4 S uk Ty Any combination of the above states will provida an attenuation
Hlph -lE.ﬂ“ﬂ-l-EWl’!--l-l:lLl.ﬁ.Trp. approdimaiely egual o s sum of T bilts selocied.
Hota: Vdd = +5V
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HMC470LP3 / 470LP3E

1dB LSB GaAs MMIC 5-BIT DIGITAL

POSITIVE CONTROL ATTENUATOR, DC - 3 GHz

A ELECTROSTATIC SENSITIVE DEVICE

AL OBSERVE HANDLING PREGAUTIONS

Absolute Maximum Ratings
AF Input Powar (DC « 3 GHz) +27 dBm T = +85 °5)
Caonirol Voltage Rangs (V1 1o0VS) | <V ovad 41V
Eilas Voliage [Vdd} +TW
‘Channal Tamparaiuna 150°C
Continsous Pdiss [T = 25 *0) 05W
fdarata 7.7 mWSC abowa 85 °C) i
Thanmal Resistanca 130 “ChwW
Enceaga Temparaiuna 5 10 4150 °C
Orpsrating Temparature 400 +85°C
Outline Drawing
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KOTES:

1. LEADFRAME PMATEFRAL: COPPER ALLOY

2. DiERSIONS ARE [N iRCHES Wi LivETERS]

3 LEAD SPACING TOLERAMNCE IS NOR-CUMULATIVE

I “ 4. PAD BURR LENGTH SHALL BE 0.13mm WAXIWLIM.
|00 0.08]|C] FAD BUAR HENSHT SHALL BE QU0F mm W AXIMLIW.
5. PACKAGE WARP SHALL NOT EXCEED 0.05mm.
£ ALL BROUND LEADS AHD BROUKD PADDLE MUST BE
SOLOERED TO PCE RF GACUKD.
7 MEFERTO HITTITE APPLICATION HOTE FOR SLGGESTED
LANE PATTERK.
Package Information
Past Numbar Package Budy Massrial Laad Firiish MSL Rating Package Marking B
470
HMCA7OLP3 Low Sress Injection Mokded Plasic En/Fh Solder msL M 000K
HMCATOLFIE | RoHS-compllant Low Swess Injection Molded Plastic | $00% matte Sn MsLs B 4

XN

[4] Max peab rafioe fomparabors of 235 T
[Z] Max poak raflcw Sempesaiung of 260 °C

[3] 4-Diigt Izt numbar X300
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Pin Descriptions
Pin Numbsas Functicn Diseription Intartacs Schomati Evaluation PCB
1 wod Supply Violage.
This pin is DG ©oupled and maiched 1o 50 Ohm. RF1.
S R . e e e
3,90 e Thasa pirs should ba connected o FCH AF ground 5o

maximize peformante.

Exiemal capachior o grownd s requised. Soelect valug for
A5 ACGH = ACGE kst frequancy of oparation. Place capachior as close
i pins as possible.

1218 W15 Sea fruth tabla and contnl voltage tabie. T
GHD
Fackaga botiom has an axposed matal padda that must also i
G b connectied 1o RF Geound. L ) . Hﬂﬁﬂﬁﬂ@ -
-— Q
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Application Circuit
Voo
o Y5 Y4 ¥3I w2
— 16 15 14 13
1 12—aw List of Materials for Evaluation PCB 107006 ™
The circuit board wsed in the final application should
hem Description
RF1 3 1m"_r 2 n {—<FRF2 o1z P —— use RF circuit design technigues. Signal lines
5 12 Pin DG Cannecsar should have 50 ohm impedance while the package
o1 1000 pF Capadior, 0603 Flg. ground leads and exposed paddle should be con-
MGG N g |ACGE o203 1000 pF Capacitor, (402 Fig. nected directly to the ground plane similar to that
330pF Ca-C7 330 pF Capachor, 0402 Fhg. shown. A sufficient number of via holes should be
ACGZ ACG3 ACG4 ACGS T PPy rpp—— used to connect the top and betiom ground planes.
5 &8 7 Ll = w Digital Astanuator The evaluation circuit board shown is available from
| l l =1 106578 Evaluation FCE Hittite upaon request.
330pF— 330pF: 350pF [1] Aelerance this numbar when crderning compleie avaluation PCE
1 _-l_: _-|___ [2) Circuit Boasd Material Rogers 4350Ra



