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Datasheet

Description

TheF2971ses a single posisupply viage and supports\B8.3

logic.

Competitive Advantage

TheF2971provides broadband RF performance to support the
CATV markatong with high power hanaifiddigh isolation.

A Low insertioosis
A Highsolation
A Excellenirlearity

A Extendedmperature40°Cto +10%C

Typical Applications
A CATV/Broadbangpéications

A

v >y > D

Headend

Fiber/HFC distributiodes
Distributiomaplifiers
Switch @trix

DTV tuner inpuisct
DVR/PVR/Stip box

A CATV testgipment

Features

TheF2971is a high reliability, loveritisn loss, @5 a b s o r p # iLeveinsertion lo8s3HBat1200/Hz
SPZ RF switch designed for a multitude of cabie apskF
applicationg his device covers a brisauency range from
5MHz to @OMHz. In addition to providing low insertion loss, th
F2971also delivers excellent linearity and isaédiomance
while providing ag75 t e r fior timeainiséleztad port.

Figure 1.

Block Diagram

Block Diagram

RFC

A HighisolatioriZidBat1200/Hz(RF1/RF2 to RFC)
A HighllP367dBmat5MHz
i Operatingemperature40°C to +106
A 4mm xehm 20pinLQFN package
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Pin Assignments
Figure 2. Pin Assignments for 4mm x 4mm x 0.75 mm 20 -pin LQFN, NCG20 P1 0 Top View
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Pin Descriptions
Table 1. Pin Descriptions
Number Name Description
1,2,4,5,46
7,9, 10, 11 Internally grounded. Connect pin directly to paddle ground or as close as possible tddife
GND .
12, 14, 15 vias.
18, 19
3 RF1 RF1 PorMa t ¢ h e df this pin i¥nst@V DC, #reexternal coupling capacitor must be us
8 RFC RFC PoriMatched to @5lf this pin is not OV DC, then an external coupling capacitor must
13 RF2 RF2 PorMatched to @5If this pin is not OV DC, then an external coupling capheitosedust
16 Cc2 Catrol pin to set switch steeTables.
17 C1 Control pil tset switch staBeeTable.
20 Vi Power Supply. BypasSiD with capacitors shown in the Typical ApplicatiseeEigquuiB4) as
Do close as possible to pin.
Exposed Pdtk Internally connected to GND. Solder this exposed pad to a PCB pad that
EP ground vias to provide heat transfer out of thietdekie®CB ground planes. These multiple
vias are also required to achieve the specified RF performance.

©2018ntegrated Device Technology, Inc 2 RevO,April 24, 201
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Absolute Maximum Ratings

Stresses beyond those listdowmay cause permanent damage to the device. Functional operation dfttresel@vriany other
conditions beyond those indicated in the operational section of this specification is not implied. Exposune tatelgsoturtditiogsim
for extended periods may affect device reliability.

Table 2.  Abso lute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Vopto GND Vob -0.3 4.0 V
Lower of
1,C2to GND V 0. Y,

€1,C2t0 G CTRL 0.3 (Vbrt0.33.9)
RF1, RF2, RFC to GND VRAN 0.3 +0.3 \Y

RF1 or RF2 as an input

(connected to REC) 30

No RFpower applied to unus

RF1 or RR2ort

RFC as an input

(connectetbRF1 or RF2) 30

No RF power applied to
Maximum Input CW Pdwer |terminateRF1 or RF2 port PmaxN dBm

RF1 or RR2ortas an input

(terminated states) 26

Applied to orgye port

RFC as ampu

(terminated states) 30

No RF drive applied to RF1

RF2ports.
Maximum Junction Temperature Timax 140 °C
Storage Temperature Range TsTor -65 150 °C
Lead Temperature (soldering, 10s) 260 °C
Electratatic DischarieHBM 1500 Vv
(JEDEC/ESDIS0012012) (Class 2)
Electrstatic Dischar@eCDM 1500 Vv
(JEDEC 22101F) (Class C3)

a. Levels baseth®pp= 2.¥/t0 3.6V, H z frr @300MHzTep= 105C, Zs = Z = 7.

©2018ntegrated Device Technology, Inc 3 RevO,April 24, 201
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Recommended Operating Conditions
Table 3. Recommended Operating Conditions
Parameter Symbol Condition Minimum| Typical | Maximun| Units
Supply Voltage Vob 2.7 3.6 \%
Operating Teenmaturd&kanggd  Tep Exposed Paddle -40 +105 °C
RF Frequency Range fre 5 3000 MHz
_ RFC connected to RF| Ter= 85°C 27
RF Continuous RF2 Tep= 105°C 27
Input CW Power Prr o dBm
(NorSwitchegdal RF1/RF2 Input, Tep=85°C 24
Terminated State Tep= 105°C 21
RFC Input switching [Ter=385°C 21
RF Continuous between RREIhd RF2 | Tgp= 105°C 21
Input Power Presw [RF1 or RF2 as input, |Tep= 85°C 17 dBm
(RF Hot Switching GW) switched between RF(
and Terinated State | 'ep= 105°C 17
RF1 Port Impedance Zrrn | Singleended 75 a
RF2 Port Impedance Zrr2 | Singleended 75 q
RFC Potmpedance Zrrc | Singleended 75 o]

a. Levels based ®bp= 2.7V to 3.6MIBIzOfrr O300MHz, €= Z = 7%|. SeeFigure8 for power handlingrdéng vs

RF frequency.
Figure 3. Maximum RF Input Operating Power vs. RF Frequency
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Electrical Characteristics

Table 4. Electrical Characteristics

See th@ypical ApplicatioincGit ifrigure34 Vpp= 3./, Ep= +28C, ke= 120MHz, driveropg = RF1 or RF4P@BmM, €= 4 = 7%|.
PCB board trace and connector lossessarbatiledinless otherwise noted.

Parameter Symbol Candition Minimum| Typical [ Maximum| Units
Logic InputdIGHd ViH 2.V OVpp03.6/ 0.7 x Yol Voo \Y
Logic Input LOW ViL 0.3 0.3 X Wb \Y
Logic Current I b For each control pin 5 500¢ nA
VooDC Currertd Iop Lagic nputs at GND aspV 20 30 A
5MHZzOfrrO25MHz 0.2
25MHz< frrFO75MHz 0.26
_ 750MHz& frRrO10001Hz 029
Insertion Loss IL N dB
100MHz< frrO120MMHZ 031 0.3
1200Hz< frFO20001HZ 047
2000MHz frrO3000/1Hz 0.64
5MH2OfrrO250MHz 76 81
250MHx frrO750MHz 68 73
|solation 750MH£fRFOlOOOMHZ 67 72
(RF1/RF2 to RFC) SQre I 000MHz frO1200MHZ 66 71 dB
1200MHz fr-rFO2000MHz 60 65
2000MHz frrO3000MHz 57
5MH2frrO250MHz 77 84
250MHz frrO750MHz 69 74
Isolation SO 750MHszFO‘1OOOMHz 66 71 4B
(RF1 to RR& RF2 to RF1 1000MHz frrO1200MHz 64 69
1200MHz frrFO2000MHz 56 61
2000MHz frrO3000MHz 52
SMHZfreO250MHz 30
250MHz frrO750MHz 22
RF1, RF2, RFC Return Loss 750MHE frrO1000MHz 20
e Ry < dB
(Insertion Loss State) 1000MHz frrO1200MHz 18
1200MHz frrFO2000MHz 14
2000MHz frFO3000MHz 12

a. Increaseadcurrent will result if logic LOW level is above ground amdaxp SinMlarly, increasedurrent will
result if the logic HIGH level is bgband/down taavnin.

b. Items in min/max coluthas are not batdlicsare guaranteed by desk@racterization

Items in min/max columbslih italicsare guaranteed by test.

Minimum or maximum dpatih guaranteed by tes2@®/Hz and by desigmaracterization over thé&dégjuency

range.

e o
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Electrical Characteristics

Table 5. Electrical Characteristics

See the Typical Application CirEiguine84 Vpp= 3.0V, o= +25°CrE= 1200MHz, driven port = RF1 or RERABM,s&=4= 7 5 q .
PCB board trace and connector lossessarbatiled, unless otherwise noted.

Parameter Symbol Condition Minimum| Typical | Maximum| Units
BMHZzOfrrO250MHz 28
250MHE frrO750MHz 24
RF1, RF2, RECReturn Lo 750MHEz frrFO1000MHz 2 4B
(Terminated State) =M 11000MHz frrO1200MHz 21
1200MHz frRrFO2000MHz 17
2000MHz frrO3000MHz 13
_ 5MHZzOfreO25MHz 31
Input 1dB Compressibn IP1dg N dBm
250MHz frRrFO20001Hz 32
f1: SMHz
f2 = 6MHz 95
Input IP2 Pin=+13dBntdne fi=188Hz
(Insertion LoState) P2 (fL + & frequency) = 19MHz 111 dBm
f1 = 89MHz
f,= 90MMHz 12
f1 =5VHz
fz = 6VHz 67
Input IP3 _ fi= 18MHz
(Insertion Loss State) IP3  |Pn=+13dBrne ¢ _ g, 75 dBm
fi=179MHz
f,= 1798Hz 70
CTB/CSO 77and110 channelBout= 44IBmV 90 dBc
. . Out any RF port whexternally i
NonrRF Driven Spuriddis Spuiax terminated intoc7’5 12 dBm
o , 50% control to 90% RF 26
Switching Tirfse Tsw Us
50% control to 10% RF 17
Maximum Switching Rate [ SWkate 25 kHz
. . Peak transient during switcH Rise 1.1
g/lnagggrgrt\gldeo Fekrbugh VIQr [measured with 20ns rise ti M\fp
0V'to 3.3V control pulse Fall 2.0

a. Items in min/max columbslih italicsare guaranteed bgtt

b. Items in min/max calarthat are not bildicsare guaranteed by desk@racterization.

c. The inputdB compression point is a linearity figure of merit. Ri&ecootmended OpagtConditioasection
andFigures for the maximum operating power levels.

Spurious due to-cimip negative voltage generatato@ptundamental = approxin2afeliiz.

e. frre= 100MHz.

Minimum time required between swafichiiaigs = 1/ (Maximum Switching Rate).

o

bl
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Thermal Characteristics
Table 6. Package Thermal Characteristics
Parameter Symbol Value Units

Junction to Ambient Thermal Resistance s 53 °C/IW

Jundion to Case Thermal Resistance o

(Case is defined as the expcesddig) dhe 138 Cw

Moisture Sensitivity Rating (B€DB020) MSL 1

Typical Operating Conditions (TOC S)

Unless otherwise noted:

> D> D> D> D> >

Vop= +30V

Zs=4=75q

TEp: 25°C

fre= 1200HZz

Small signal parameters measiitteé® = @Bm
Driven prt is RF1 or RF2

All temperatures are referenced to the exposed paddle.

Evaluation Kitices and connector lossee deembedded
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Typical Performance Characteristics [1]
Figure 4. Insertion Loss vs. Frequency over Figure 5. Insertion Loss vs. Frequency over
Temperature and V oo [RF1] Temperature and V oo [RF2]
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Figure 6. Isolation vs. Frequency over Temp. Figure 7. Isolation vs. Frequency over Temp.
and V op [RF1to RF2, RF1 Selected] and V op [RF2 to RF1, RF2 Selected]
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Figure 8. Isolation vs. Frequency over Temp. Figure 9. Isolation vs. Frequency over Temp.
and V op [RF2 to RFC, RF1 Selected] and V op [RF1to RFC, RF2 Selected]
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