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2.0GHz to 2.7GHz DownConverter
« The HFA3661 is a monolithic bipolar
HARRIS device for down conversion applications
a,.?c!.,.s,.':‘))))) in the 2.0GHz to 2.7GHz range.
Manutfactured in the Harris UHF1X
process, the device consists of a low
noise amplifier and down conversion mixer. An energy saving
power enable contro! feature assures isolation between
transmit and receive channels for TDMA and/or half duplex
systems. The device is designed for a high Output IP3, while
maintaining low current and 5.5V to 2.7V supply operation. It
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Features

e RF Frequency Range.............. 2.0GHz to 2.7GHz

e I[FOperation.................... 10MHz to 250MHz

» High Conversion Gain 20GHz ................... 40dB
27GHz .. ...l 36dB

e HighOutputiP3.................. ...t 11dBm

+ Single Supply Battery Operation ......... 2.7Vto 5.5V

Power Enable Control

requires low drive levels from the local oscillator and is
housed in a small outline 20 lead SSOP package ideally
suited for PCMCIA card applications.

Ordering Information
TEMP. PKG.
PART NUMBER RANGE (°C) PACKAGE NO.

HFA36611A -40to 85 20 Ld SSOP M20.15
HFA36611A96 -40 10 85 Tape and Reel
Pinout

HFA3661

(SSOP)

TOP VIEW

* LNA Bypass Control

Applications

* Wireless Local Loop Systems

* PCMCIA Wireless Transceiver

¢ Wireless Local Area Network Modems
« CDMA/TDMA Packet Protocol Radios
¢ Full Duplex Transceivers

* Portable Battery Powered Equipment

Block Diagram
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LO_BY
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ORDERING INFORMATIONPOWER CONTROL TRUTH TABLE
STATE LNA_PD | RCV_PE
High or Low Low

Power Down Mode
{LNA, Mixer, and IF Buffer are Power
Down)

Receive Mode Low High
(Mixer Active, LNA Active)

Attenuated Receive Mode High High
(LNA Power Down used for RF Signal
Attenuation)

NOTE: LNA_PD and RCV_PE are floating pins.
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CAUTION: These devices are sensitive to electrostatic dischargs; follow proper IC Handling Procedures.
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Typical Application Diagram
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WIRELESS

COMMUNICATIONS

Pin Description
PIN NO. NAME DESCRIPTION
1 LNA_Vce Low Noise Amplifier Positive Power Supply (1 of 2)
2 GND Low Noise Amplifier Ground
3 LNA_OUT Low Noise Ampilifier RF Output
4 GND Low Noise Ampilifier Ground
5 LNA_Vce Low Noise Amplifier Positive Powsr Supply (2 of 2)
6 GND Low Noise Amplifier Ground
7 LNA_IN Low Noise Amplifier RF input
8 GND Low Noise Amplifier Ground
9 RXM_Vce Raceive Mixer Positive Power Supply
10 RX_PE Receive Channel Power Enable (LNA, Mixer, and IF Buffer)
11 BYP_CAP2 Bypass Capacitor
12 IF_OUT Raceive Mixer Buffered IF Output
13 BYP_CAP1 Bypass Capacitor
14 GND IF Buffer Ground
15 LO_IN Receive Mixer Local Oscillator input
16 LO_BY Receive Mixer Local Oscillator Bypass
17 RXM_Vce Receive Mixer Positive Power Supply
18 RXM_RF Receive Mixer RF Input
19 GND Receive Mixer Ground
20 LNA_PD Low Noise Amplifier Power Down (Bypass mode used for RF Signal Attenuation)
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HFA3661

Absolute Maximum Ratings

SupplyVoltage. . ........... ... o i, -0.3 to 6.0V
Voltage on Any OtherPin.................... 0.3 to Vg 0.3V
Operating Conditions

Supply VoltageRange . . ....................... 2.7V f0 5.5V

Thermal information

Thermal Resistance (Typical, Note 1) 84 (CCMW)

20LeadPlasticSSOP ....................... 110
Package Power Dissipation at 70°C

20LeadPlasticSSOP ................. ... ..., 0.7TW
Maximum Junction Temperature (Plastic Package). . ... ... 150°C
Maximum Temperature Range. . ............ -40°C < Ty < B5°C
Maximum Storage Temperature Rangs. . . . .. -65°C < Ta < 150°C
Maximum Lead Temperature (Soldering 10s) . ........... 300°C

(At Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage lo the davice. This is a stress only rating and operation of the

dsvice at these or any other conditions above those ir, dinthe op i of this specifi Is not implied.
NOTE:
1. 8 is measured with the component mounted on an evaluation PC board in free air.
Electrical Specifications Vv¢c = 5.5V, Zg = 500, Unless Otherwise Specified
(NOTE 2)
TEST TEMP
PARAMETER SYMBOL LEVEL (°c) MIN TYP MAX UNITS
CASCADED CHARACTERISTICS (External Reactive Match on IF_QUT to 500, -3dB Loss RF Image Filter, LO_IN = 2080MHz/-3dBm,
RF = 2150MHz/-30dBm, Receive Mode)

Cascaded Power Gain 2.0GHz CRX_PG2.0 B Full - 40 - dB

2.7GHz CRX_PG2.7 B Full - 36 - dB
Cascaded OIP3 2.0GHz CRX_IP3_2.0 B Full - 14989 - dBm
(222;9??12}2?;;;5) 2.7GHz CRX_IP3_2.7 B Full ) 11.0 R dBm
Cascaded Noise Figure at 2.4GHz CRX_NF2.4 B Full - 44 - dB
Cascaded Output 1dB 2.0GHz CRX_P1D2.0 B Full - 2.8 - dBm
Comression 2.7GHz CRX_P1D2.7 B Ful - a8 - dBm
LO INPUT CHARACTERISTICS (LO_IN = 2080MHz/-3dBm, all unused inputs and outputs are terminated into 5002)
LO Input Frequency Range Lo_f B Full 1600 - 2690 MHz
LO Input Drive Leve! LO_dr B Full -8 -3 +3 dBm
LO Input VSWR LO_SWR A Full - 1.5:1 2.0:11 -
LO Input Return Loss LO_IRL A Full 95 14 - dB
LOW NOISE AMPLIFIER (LNA) CHARACTERISTICS (LNA_IN = 2300MH2/-30dBm)
LNA Frequency Range LNA_f B Full 2.0 - 27 GHz
LNA Noise Figure at 2.4GHz LNA_NF2.4 B 25 - 33 4.0 dB
LNA Power Gain 2.0GHz LNA_PG2.0 A 25 19 22 - dB

2.7GHz LNA_PG2.7 A 25 13 16 - dB
LNA Reverse Isolation LNA_ISO B 25 - 30 - dB
LNA OIP3 at 2300.1MHz, 2.0GHz LNA_IP3_2.0 A 25 9 16 - dBm
2299.9MH2/-30dBm 2.7GHz LNA_IP3_2.7 A 25 105 16 - dBm
LNA Output 1dB 2.0GHz LNA_P1D_2.0 B 25 - 0 - dBm
Compression 2.7GHz LNA_P1D_2.7 B 25 ; 2 - dBm
LNA Input VSWR 2.0GHz LNA_ISWR_2 A 25 - 111 2.0:1 -

2.7GHz LNA_ISWR_7 A 25 - 1.4:1 2.0:1 -
LNA input Retum Loss 2.0GHz LNA_IRL_2.0 A 25 95 15.6 - dB

2.7GHz LNA_IRL_2.7 A 25 9.5 26.4 - dB
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HFA3661

Electrical Specifications V¢ = 5.5V, Zg = 500, Unless Otherwise Specified (Continued)

(NOTE 2)
TEST TEMP
PARAMETER SYMBOL LEVEL (°c) MIN TYP MAX UNITS

LNA Output VSWR 2.0GHz LNA_OSWR_2 A 25 - 1.4:1 2.01 -

2.7GHz LNA_OSWR_7 A 25 - 1.6:1 2.01 -
LNA Output Return Loss 2.0GHz LNA_ORL_2.0 A 25 9.5 156 - dB

2.7GHz LNA_ORL_2.7 A 25 9.5 127 - dB
LNA Max Power In (Functional} LNA_MP B 25 -4 - - dBm
LNA Power Down Attenuation LNA_PD B 25 - 36 - dB
RECEIVE MIXER CHARACTERISTICS (LO_IN = 2230MHz/-3dBm, RXM_RF = 2300MHz/-30dBm, IF_OUT load = 50€ with external

matching network at 70MHz)

RAx Mixer RF Frequency Range RXM_RF{ B8 Full 2.0 - 2.7 GHz
Rx Mixer IF Frequency Range RXM_IFf B Full 10 - 250 MHz
Ax Mixer SSB Noise Figure at 2.4GHz RXM_NF B 25 - 13 15.5 dB
Rx Mixer Power Conversion Gain 2.0GHz RXM_PG_2.0 A 25 20 22 - dB

2.7GHz RXM_PG_2.7 A 25 19 23 - dB
MixerQIP3 at 2.0GHz AXM_IP3_2.0 A 25 i1 15 - dBm
2233:;&:2_30(,3"1 2.7GHz RXM_IP3_2.7 A 25 8 1 - dBm
Rx Mixer IF Output 1dB 2.0GHz RXM_P1D2.0 B 25 - 4 - dBm
Compressian 2.7GHz RXM_P1D2.7 B 25 - 3 - dBm
Rx Mixer IF_OUT Resistance (IF = 70MHz) RXM_ROUT B 25 - 67 - Q
Rx Mixer IF_OUT Capacitance (IF = 70MHz) RXM_COUT B 25 - 11 - pF
Rx Mixer LO to RF Isolation RXM_LOR B 25 - 22 - ¢ )
Rx Amplifier Max Power Input (Functional) RXM_MP B 25 12 - - dBm
POWER SUPPLY AND LOGIC CHARACTERISTICS
Voltage Supply Range Vee B Full 2.7 - 5.5 \
Receive Mode Supply Current RCV_lce A 25 - 48 65 mA

RCV_lcc B Full - 58 75 mA

Attenuated Receive Mode Supply Current ATTN_Icc B 25 - 19 23 mA
PE =Vcc, LNAPD =Vce ATTN Ice B Full - 19 25 mA
Power Down Mode Supply Current PD_lcc A 25 - 1 100 nA
LNA_PD = GND PD_lcc B Full - 1 100 HA
Logic input Low Level ViL A Full -0.2 - 0.8 \
Logic Input High Level ViH A Full 24 - Vee v
Logic Low Input Bias Current (0V) Ig_LO B 25 - - 5 HA
Logic High Input Bias Current (5.5V) Ig Hi B 25 - - 50 RA
LNA_PD Power Enable Time LNA_Et B Full - - 10 us
LNA_PD Power Disable Time LNA_Dt B Full - - 10 us
RX_PE Power Enable Time PEt B Full - - 10 us
RX_PE Power Disable Time PDt B Full - - 10 us

NOTE:

2. Test Level A = 100% production tested, B = Typical or Limit based on characterization data, C = Design information, goal or condition.
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Typical Application Circuit
AMPLIFIER
DISABLE
-3dB/500 BPF (
IMAGE REJECT
FILTER 270pF
-—1
Vee ﬁﬁ ﬁca * c4
Y T 2.2)F T 2200pF
3 . :
270pF LNA_V¢e \/ LNA_PD 100pF
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GND
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— 26 i M -
o RXM_Vcc 27
ol g T i
LNA_Vee LNA RxM Lomy © 27pF
<Pt— E———A(;F—D cT.;i(—D
od LO_IN LO INPUT
7| G 75— f————c 2300z
RF NPUT LNA_IN c1z
oMz > 3} {7] A 7pF
7°,,’.= GND BYP_CAP1 C13
<+—3] [} — >
RXM_Vce IF_OuT 1000pF 1000pF
<P—-3] e e <
Cs RX_PE BYP_CAP2 cie P QuTPUT
2ropk - BIAS 1] cis
cl4 ; 500
&ooops
J 200pF IFMATCH L1 L2 Ct5
'éf.‘i‘s'.‘fi FREQ =70MHz 150nH 120nH 4246pF

MIXER INP MATCH [E] ce
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L3, C9 OPTIMUM MATCH TO 2.4GHz
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