High Gain RF Amplifier F1490
:{ENESAS 1.8GHz to 6.4GHz Datasheet
Description Features

The F1490 is a high gain, two-stage RF Amplifier designed to
operate within the 1.8GHz to 6.4GHz frequency range. Using a
single 5V power supply, the F1490 provides two selectable gain
modes (35.5dB and 39.5dB), 2.5dB of Noise Figure and 24dBm
OP1dB at 2.6GHz.

The F1490 is packaged in a 3 x 3 mm, 16-pin VFQFPN package,
with matched 50Q input and output impedances for ease of
integration into the signal path.

Competitive Advantage

= Combines a two-stage RF amplifier in a single, compact
3x 3 mm QFN package

= Excellent performance over exceptionally wide bandwidths

= Two selectable gain modes

= Low current consumption

Typical Applications

= 5G Sub-6GHz massive MIMO

= Wireless infrastructure base stations
= FDD or TDD systems

= Point-to-point infrastructure

= Public safety infrastructure

= Military handhelds

= Repeaters and DAS

= General purpose RF

= RFrange: 1.8GHz to 6.4GHz

= 39.5dB typical gain at 2.6GHz in high gain mode

= 35.50B typical gain at 2.6GHz in low gain mode

= 2.5dB NF at 2.6GHz

= 500 single-ended input and output impedances

= 5V power supply

= 75mA guiescent current consumption

= 1.8V logic compatible Standby Mode for power savings
= Operating temperature (Terap) range: -40°C to +115°C
= 3 x3mm 16-VFQFPN package

Block Diagram

Figure 1. Block Diagram

RFOUT

Bias

VDD []__
STBY [}

GAIN_SEL [—

© 2021 Renesas Electronics Corporation

November 15, 2021



RENESAS F1490 Datasheet

Contents
IS0 ] TP 1
COMPELILIVE AUVANTAGE ....vveveieevieeiietcte ettt bbb e et b bbb s s bbb e st b e s b bbb e bbb b e bbb b n bbb st b s st b 1
LItV o] 0] 0= TP 1
FRAIUIES ..v.rvuveeteestsetse et sse ettt se st s bbbt s et £ 58582 E 4588 s £ E £ EEsEEeRRE£E R Rttt 1
=] o0t 0 o = T TP 1
N0 0] 11T TP 6
e TS ] 01T 7
ADSOIULE MAXIMUM RALNGS .....vvevevveeeeetsiisetet sttt st ss st s ss e sess s ses e b s ses e s st b es e s E et s s s b e e s e b e b e st e Rt b e s s s e st s e st s s et e b s nin 8
Recommended OPErating CONUITIONS..........covueirierriiiireisrsiersi s esss e s s s s st s et s s s e bbb R bbbt 9
EleCtrical CharaCeriSHCS — GENEIAL........... ittt bbb bbbttt 9
Electrical CharacteristiCs — LBGHZ 10 2.2GHZ........c.ccocieiiiicicee ettt bbb bbb bbb bbb bn s 10
Electrical CharaCteriStiCs — 2.3GHZ 10 2.7GHZ.........cciiieiiir ettt bbb bbbt 1
Electrical CharacteristiCs — 3.3GHZ 10 3.8GHZ........ccovcuiuiiiicce e ettt b bbb s bbbt bbb tn s 12
Electrical CharaCteriStics — 3.8GHZ 10 4.2GHZ...........ciiiiiieiei ettt 13
Electrical CharaCteriStiCs — 4. 4AGHZ 10 BGHZ ..ottt bbbt 14
Electrical CharaCteristics — 5.92GHZ 10 B.26GHZ..........c.ciuiiiiiiiiiciiciieistie sttt 15
TREIMNAI CRATACIEIISHCS. ... v vreetreeietie ittt sttt b sttt b bbb s b2 E 8 £ bbb E b2 h b8ttt 15
N7 o= V@] 1= U oo [ O 0 TS 16
Typical Performance Characteristics (Band 2p0 — 1.8GHZ t0 2GHZ).........cccoviiiiriiiicssiscssssse sttt snsnsen 17
Typical Performance Characteristics (Band 2p5 — 2.3GHZ 10 2.7GHZ) ..ot sssssse s s sssssanes 20
Typical Performance Characteristics (Band 3p55 — 3.3GHZ t0 3.8GHZ)........ccccccviiiiiiiiiiiccrsses st nsees 23
Typical Performance Characteristics (Band 3p8 — 3.8GHZ 10 4.2GHZ)........ccccvviiiiiincnesissssissse s ssse s snes 26
Typical Performance Characteristics (Band 4p7 — 4.4GHZ t0 S5GHZ).......ccocviirriiicssiscss st nses 29
Typical Performance Characteristics (Band 6p0 — 5.92GHZ t0 6.26GHZ).........ccoovviriirirniinicnieinisniesse e ssse s snes 32
U AT T T D=t o 0 TP 34
RS =0 USSP 34
LT ST <o 1o TSRS 34
EVAIUBLON KTt PICIUIE ....cv.eceeceee sttt £ £ b8 E bbbttt 35
EVAlUALON BOAIT SCREMELIC ........cviiiiieiicieiciei bbb bbbt 36
Evaluation Kit BOM — L.BGHZ 10 2.2GHZ.......c.euiiireieieieiee ettt 37
Evaluation Kit BOM — 2.3GHZ 10 2.7GHZ .......c.euieiriieieie ettt bbbt 38
Evaluation Kit BOM — 3.3GHZ 10 3.8GHZ ..ottt bbb bbb bbbttt 39
Evaluation Kit BOM — 3.8GHZ 10 4.2GHZ .......cuiuiiiieieieice et 40
Evaluation Kit BOM — 4.AGHZ 10 BGHZ .......cuiuiurieiieieiieie ettt bbb bbb bbbttt 41
Evaluation Board Schematic for 5.92GHZ — 6.26GHZ BOM........c.cuiniiniriniieiscissisciee et 42
Evaluation Kit BOM — 5.92GHZ 10 8.26GHZ ..........curiuiuiieieiriieisi ettt st bbb bbbt 43
POWET SUPPIIES. ..ttt sttt £ 44
PACKAGE OULING DIAWINGS ...vcvvvieceeiiieeeeisiseeestss st tsssesste s e sese s ssssesess e s s s a1 s s s E et s e E e e e e e et e b s s n et et n e 45
L0 T=T o 01 0] 10 U To OO OOTOTETTTTRR 45
TR0 T T o TP 45
REVISION HISTOMY ... vttt b bbb bbb b e s b4 s e s bt s e s bbb e bbb s b s A b s s bbb e bbb e bbb bbb bbb 45

© 2021 Renesas Electronics Corporation 2 November 15, 2021



RENESAS F1490 Datasheet

List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.

BIOCK DIBIGIAM ..vvuvvisieeiseseiereteies et ettt s s s 1
PiN ASSIGNMENES — TOP VIBW .. ..vveeeeieiieeieieiieerete s sessse s sessss e sese s se et ss st sttt sse s esse s s s bbbt s e st s e 6
GAIN = LOW GAIN MOUE......c..eeeeeeeie ettt ettt bbbt 17
GaIN = HIGN GAINMOUE.....c.vveiceeieieeeiei sttt s et s e s e b e R b et see st sneser et s e s 17
INPUEL RETUMN LOSS = LOW GAIN IMOUE........c.cviviiiiiiieiieets sttt s bbbttt s bbbt bbb bbb s s 17
INPUt RELUN LOSS - HIg GaINMOGE ......cvuvceciciiieiireiesieis ettt ns 17
Output REtUrN LOSS = LOW GAINMOUE .......eveveviiicieisiiecissisie sttt a sttt s bbb bbb s 17
Output REtUrN LOSS = HIGh GaIN MOGE .....cvvueeeiiieerieiescissets sttt sttt s 17
ReVErse 1S01ation - LOW GAIN MOGE........c.u ettt bbb bbbt bbb bbb bbb 18
Reverse 150lation - High GaIN MOUE............coviiiiiiiisississi et tns 18
SEANADY MOUE GAIN...vviiceeiiecieieie ettt a s a8t e R b e R e R E bR e b st s et b s e e et s n s 18
CUurrent VErsus POWET SUPPIY VOIAGE . .....ccvieriiriiiriieisieis sttt sttt ettt 18
NOISE FIGUIE = LOW GAIN MOUE......c.cveviiiicieieiieeistsissses sttt st e et a bt b s s s s st s en s 18
NOISE FIGUIE = HIGN GAIN MOUE .......cveviieiircicieiiisici ettt s 18
OULPUL IP3 = LOW GAIN IMOUE ....ceveeiisieieieiseere sttt s et s et s e 19
OULPUL IP3 = HIGN GAINIMOTE ...ttt s bbb bbbttt bbbt b bt n s s 19
OULPUL PLUB - LOW GIN MOUE. ... veveiiereeeisiereisiseere s sssesssesssess s sese s sesessss st s st s s sasesesssasessnssesesnssssesesesnssnsesssnssnsesssnsnns 19
OULPUL PLAB - HIgh GAIN IMOUE..........cucveiiiicieiiicieie sttt sttt bbb st ettt bbb n st b s 19
GAIN = LOW GAIN MO, ...ttt bbbt 20
GaIN = HIGN GAINMOGE.......cvveiceiteiseieiei et ss ettt e bbbt s bbb s £ b e e Rt st s Rt bRt bbb st b s s et et s n s 20
INPUL RELUMN LOSS = LOW GAIN MOUE........cvuviiiiiiireiireieisieis sttt s bbbt 20
INpUt REtUN LOSS = HIgh GAINIMOUE ........coiveiiiicicisieeisiss et s bbbt bbb n s 20
OUutpUt RELUIN LOSS = LOW GAIN MOGE .....ucvuvieiieiiiiteisteis sttt ettt 20
Output Return LOSS - HIgh GAINIMOUE .......c.cueviiicieisiiscisisisseis sttt r et st es 20
ReVErse 1S0lation = LOW GAIN MOUE. .........ccciiiiiieiiceic et s bbbt bbbttt bbb bbb bbb bbb s s 21
Reverse 1S0lation - HIgh GaAIN MOUE..........c.cccviiiriiieisirisesisisre st s s s et bbb s s s s s 21
SEANADY MOGE GAIN.....vivcvciiectete ettt a bbb bbb bbb bbb s R bbb bR b bR bbb s bbb st b s s st et s ns 21
Current VErsus POWET SUPPIY VOILAGE. ......v vttt ses sttt sssesess e sesesesssesnssnns 21
NOISE FIGUIE = LOW GAIN MOUE......c.cviviiieiieiicieieiiete ettt sttt bbb bbb bbbttt bbb n bbb n et b s s 21
NOISE FIGUIE - HIgN GAIN MOGE .....c.cveviieeeieiieeieee ettt sttt e b ea b st s s nn s 21
OULPUL IP3 = LOW GAIN IMOUE .......vvieiciiiteie ettt sttt s sttt sttt b st s s r et s n s 22
OULPUL IP3 = HIGN GAINIMOUE ....cvuvveviceici ettt sttt bttt 22
OULPUL PLAB - LOW GAIN MOUE.........vicveveiieieieiiicie sttt ss sttt s sttt bbbt st b s n st s n s 22
OULPUL PLAB - HIGh GAIN IMOUE ... cvvvevriceieiietisstseis sttt sttt sttt bbbt 22
GAIN = LOW GAIN MOUE......c..eeieeeie ettt 23
GaiN = HIGN GAINIMOUE... ... vttt bbbttt 23
INPUEL REIUMN LOSS = LOW GAIN IMOUE........c.ceiviieecieiieieisiss sttt sttt s s bbbt s s s n s 23
INPUt RELUMN LOSS - HIgh GAIN MOGE ......cvuvviieicieiisieisieii et ns 23
Output REtUrN LOSS = LOW GAINMOUE .......vvcveviiiceeisiseistsi ettt st s en b n s ne s s s 23
Output Return LOSS — HIgh GAIN MOUE.........c.ciiiiiuiieiicicisises sttt bbbt bbb bbb bbb s s 23
Reverse 1S01ation - LOW GAIN MOUE ...t bbbt 24

© 2021 Renesas Electronics Corporation 3 November 15, 2021



RENESAS F1490 Datasheet

Figure 42. Reverse 1501ation - High GaIN MOUE..........ccoeriirirriiecssssies st s et sttt st es s s s s sessns 24
Figure 43. StanadDy MOUE GaAIN.........cccciieueiiiicreieiieie ettt b et bbb a1 bbb s s b b s e st et s e bbbt bbb b st b b s bbb s s st et s e ais 24
Figure 44. Current VErsuS POWEE SUPPIY VORBGE. .....cuireiireiieeiiirieisseissiet st sse s ssss sttt sttt enns 24
Figure 45. NOISE FIQUIE = LOW GAIN MOUE..........ciueiriieiieiiiceieisisie sttt a bbbttt sttt et b st b st s n s 24
Figure 46. NOISE FIgure - High GaIN MOUE........c.vueuieeiieerieieseissieissseesssessssssssss s sssss s es st st s st ettt s et 24
Figure 47. OULPUL IP3 - LOW GAIN MOUE..........veeiieiicieieisicie ettt sttt sttt bbb b b st n et s n s 25
Figure 48. OULPUL IP3 - HIGN GAINIMOUE .......vvviieicieicieieisieisse sttt bbb 25
Figure 49. OULPUL PLAB - LOW GAIN IMOUE. .......curueiiiecieiiiiieieisssre st sssets s ssss s eas s st sttt s et s e b s s nn s 25
Figure 50. OULPUL PLAB - HIGh GAIN MOUE.........eveiiieiiieieieieisie sttt ettt 25
Figure 51. Gain - LOW GAIN MOGE.........veuevriiieirieisseestssssseessssssssssssssssssess e sesssssssesessssssesasessssssesssssesassssssssessssssesesnssssesesassssesessssssasessssssssesssnsnes 26
Figure 52. Gain - High GAIN MOGE............ceviiiieiieiieie ettt ettt ettt b bbb s s bbb e s bbbt bbb b bbb s bbb s bbb s s st b s nais 26
Figure 53. INput RELUM LOSS - LOW GAIN IMOUE.........vueeeviereeeirisreesisisssesssesesessesesessssssssesesssssesessssssssessssssssessassasessssesssesssssesessssssesssnsssesssssnns 26
Figure 54. Input Return LSS - HIgh GAINMOUE ..........ccviiiiiiieiceis ettt st s bbbt bbb bbb bbb s 26
Figure 55. Output RETUM LOSS = LOW GAINIMOUE ......c.cueviieieisieeieisi et sess sttt se s es st sese s ssnsesesnssesesessnsesssnsnns 26
Figure 56. Output Return LoSS — HIgh GaIN MOTE.........cccviiuiriiiiieiee sttt sttt bbb bbb bbb s 26
Figure 57. Reverse 1S0lation - LOW GaAIN MOUE.........cceeirieriiiirrieieiieissieesssessssssssssssssssssssssessssessssesssssssss st ssssessssssessssssssessssessssessesessesassessssesns 27
Figure 58. Reverse 150lation - HIgh GaiN MOUE............ccciiiiiiriiiciissscs sttt sttt bbb bbb a s 27
Figure 59. StanADY MOOE GAIN.........cvreuireiieniiessieinsessssessssessssesssss s ssess s s sesss s s st s bbb s et e e e bbb bbbt s e en s s e s n s 27
Figure 60. Current VErsus POWET SUPPIY VOIAGE.........cociiceiriiicieisissss sttt bbb s st as bbbt n s s 27
Figure 61. NOISE FIgUIE - LOW GaIN MOUE........cuiveiriieieieiieiriietsiseissseesssessssssssss e ssess s es sttt sttt st s bbbt bes 27
Figure 62. N0ISe FIGUE - HIgN GaIN MOUE .......c.ceuiieiieiiiiceesisiestss sttt s s s bbb s s nn s 27
Figure 63. OULPUL IP3 = LOW GAIN MOUE ......c..cvvrieeiriieieieieisietsise st ees e es sttt et 28
Figure 64. OULPUL IP3 - HIGN GaINMOUE ......oveeieeiiccece sttt s b bbbt n et nn s 28
Figure 65. OULPUL PLAB - LOW GAIN MOUE........ccueiiiicieiiiieie sttt st b bbbttt bbb bbb bbbt b s bbb s 28
Figure 66. OULPUE PLAB - HIGN GAIN MOUE........c.cueiiieeeeiriceieisi sttt st et s et na bbb n s 28
Figure 67. Gain - LOW GAIN MOGE.........cocueviiiiiiieiiicie ettt sss ettt bbbt b bbb b1 bbb s s bbbt bbb bbb b s bbb s bbb s st et s nais 29
Figure 68. Gain - HIg GAIN MOGE..........ceueurieieerieiireerisissrees s sessesesssesessss e essssssesessssssssesesessas et sassasesesassesesessssssesesssssesesssssesesassssesessssssnsesssnsnes 29
Figure 69. INput RELUM LOSS = LOW GAIN MOUE.........ccueviiieieisiscistsissseis st ssse et ss st st bbbttt s st s st et s n et b s s s b s enn s 29
Figure 70. Input Return LOSS - HIgh GaIN MOGE ........cuiveiiiriiieiicirieisseissie sttt sttt esns 29
Figure 71. Output REtUN LOSS = LOW GAINIMOUE ........ceviiieeeieiscisisissss sttt sttt s b bbb n s 29
Figure 72. Output RetUrn LOSS — High GaiN MOUE.........cuieeieeeiiieiieisieissieissss st sess e sass s sb sttt ssnsans 29
Figure 73. Reverse 1S0lation - LOW GaIN MOUE..........cceriiiiririecisisississ sttt sttt st s s s s n s 30
Figure 74. Reverse 1S0lation - HIGh GaIN MOUE. .......ciueiiiriiinieirieisieisise sttt bbbt 30
Figure 75. StANADY MOOE GAIN.......coeuiveeeeerieeirisiseestss e ssseee s et s e ese s se b a s e s s e s b s a8 e e s e e E b s e bbb R b s et b s e st s e st et nn s 30
Figure 76. Current VErsuS POWET SUPPIY VOIBGE. .....c.iveurieiieeieieieisieisceissie sttt 30
Figure 77. NOISE FIGUIE - LOW GAIN MOUE........cieiriierieisisieieisisreisise et se s sessas st s sttt s st ss s s e e s s s s st s s s s s s nsessn s 30
Figure 78. N0ISE FIQUIE - HIGN GaIN MOUE .......cceiriiriieiiiee ettt b bbbt bbb bbb bbbt b st b s 30
Figure 79. OULPUL TIP3 - LOW GAIN MOUE ......c.verrieirieieieisieie sttt sttt ea st nn e s s e 31
Figure 80. OULPUL IP3 - HIGN GAINMOUE .......vcvieiiiecie ettt bbbt bbb bbbt bbb b bbbt et b s 31
Figure 81. OULPUL PLAB - LOW GAIN MOUE.......cvireiieeiiieieieieissieissseesssesssse st s ssssss s esss sttt st st st ssesssesnasessssasssessnsssesssesassesans 31
Figure 82. OULPUL PLAB - HIGh GAIN MOUE........c.ceuriiicieiiieie sttt sttt s bbbt st bbb et b st r et nn s 31
Figure 83. Gain - HIGh GAINIMOUE.........ciueiiieiiieiieieieisise sttt e bbbt r s 32
Figure 84. Input Return LOSS = HIgh GAINMOUE ..........ccviiicieieiiscieisisses sttt bbb b bbb n s 32

© 2021 Renesas Electronics Corporation 4 November 15, 2021



RENESAS F1490 Datasheet

Figure 85.
Figure 86.
Figure 87.
Figure 88.
Figure 89.
Figure 90.
Figure 91.
Figure 92.
Figure 93.
Figure 94.
Figure 95.
Figure 96.

Output Return LOSS — High GaIN MOUE. ........ceuriririerieiieicirisissieisise e sessss sttt s et ss s s s sesesesssesssnns 32
Reverse 10lation - HIGh GaIN MOUE.........cccciiiiieiiiissiees et s st s bbbt bbb bbb s s 32
SEANADY MOGE GAIN.....ouvuevriieeiiierseieseies et sss sttt ses e s e e sttt 32
Current VErsus POWET SUPPIY VOILAGE. .......v.cueuriiceeisiscsisisse sttt et s st s a s s s 32
NOISE FIGUIE = HIG GaAIN MOUE .......vviviiciiicicie sttt sttt 33
OULPUL IP3 = HIGN GAINIMOUE ...ttt ettt ettt sn bt n s 33
OULPUL PLAB - HIGN GAIN IMOUE .....cvvveiieiieiieistetseies ittt bbb 33
EVAIUALION KIt: TOP VIBW.....vueecveiicrcie ettt ase sttt s st e b bbbt et s e bt s n s 35
EVAIUALION Kit: BOMOM VIEW ..ottt bbbt bbb bbb bbb bbbt bbb bbb b s s 35
EIECHCAI SCNEMAIIC ......cvuveee et H bbb bbb bbbt b bbb 36
Electrical Schematic for 5.92GHZ - 6.26GHZ BOM .........coiiuriiurieirieisceiscsseis ettt bbbttt 42
Control Pin Interface fOr SIGNal INTEOTY .....v.verrreerrieersistee ettt s s s s e enenen s 44

List of Tables

TADIE L. PN DESCTIPLONS. .. cvuvurerseerseeeseistseisesstsssss et setss st s s e s e s e s s s s s s s e s SRt sen 7
Table 2. ADSOIULE MaXIMUM RAINGS .....cvevererreerrirereesisiereesessseressessssessssssessesssesesessssssesessssssesessssssesessssssesesassssesesnssssesesnssssesesassssesesssnssasesassssesess 8
Table 3.  Recommended Operating CONGItIONS..........ccoviiireiiiieieiiee sttt b bbbt s bbb st et eb et bbb bbb s s 9
Table 4. Electrical CharaCteriStCS — GENEIAL........c.cvcuriierieiiece bbb bbb bbbt 9
Table 5.  Electrical Characteristics — 1.8GHz to 2.2GHz (Low Gain Mode unless Otherwise SPecified) .........ccoereinennenenereereieis 10
Table 6.  Electrical Characteristics — 2.3GHz to 2.7GHz (Low Gain Mode unless Otherwise SPecified) ... 11
Table 7.  Electrical Characteristics — 3.3GHz to 3.8GHz (Low Gain Mode unless Otherwise Specified) ..........cccovvrieieiiieinnniesssseesnnnns 12
Table 8.  Electrical Characteristics — 3.8GHz to 4.2GHz (Low Gain Mode unless Otherwise SPecified) ... 13
Table 9.  Electrical Characteristics — 4.4GHz to 5GHz (Low Gain Mode unless Otherwise Specified)..........cocvvriveiinieinsnieissssee s 14
Table 10. Electrical Characteristics — 5.92GHz to 6.26GHz (High Gain Mode unless Otherwise Specified) ........ccocrrrirniencneninieeens 15
Table 11. Package TNErMal CRArACIEIISTICS. .....covuirireiriireisiiiee sttt ses e se st e ne st s b et n s 15
Table 12, StANADY TIUIN TADIE ....vieeiieeieieees ettt 34
Table 13, Gain SElECtioN TIUIN TADIE.......cciieeieereieer sttt bbb bbbttt bbbt 34
Table 14. 1.8GHz to 2.2GHz Evaluation Kit Bill of Materials (BOM)EL.............c.cociviiiieiiieesise sttt 37
Table 15. 2.3GHz to 2.7GHz Evaluation Kit Bill of Materials (BOM)EL..............ccoeriiiniiennise e sessesssssessssssssesessssssesessssssssesens 38
Table 16. 3.3GHz to 3.8GHz Evaluation Kit Bill of Materials (BOM)EL.............c.cociviiirieiiieiesise sttt 39
Table 17. 3.8GHz to 4.2GHz Evaluation Kit Bill of Materials (BOM)EL..............ccoeriirrrniiessisressssssesese s sessss s sessssssssesessssssesessssssssesens 40
Table 18. 4.4GHz to 5GHz Evaluation Kit Bill of Materials (BOM)EL...........cccceeriiiieiiesssise st sssss s s sessss s ssssssesnnns 41
Table 19. 5.92GHz to 6.26GHz Evaluation Kit Bill of Materials (BOM)EL..........ccoueieiinrinrienrenssessseessssssssessssesssss s sssssssessesssssssssessssesns 43

© 2021 Renesas Electronics Corporation 5 November 15, 2021



RENESAS F1490 Datasheet

Pin Assignments

Figure 2. Pin Assignments - Top View
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Pin Descriptions

Table 1. Pin Descriptions

Number Name Description
1,5,6,7, NC No internal connection. These pins can be left unconnected, or be connected to ground
8,912 (recommended). Use a via as close to the pin as possible if grounded.

2 RFIN RF input internally matched to 50Q. Must use an external DC block.

3 GND Internally grounded. This pin can be left unconnected, or it can be connected to ground
(recommended).
Pull up to Voo through inductor and use bypass capacitors as close to the pin as possible. In addition

4 VDD . S . .
to supplying the device with a DC voltage, there is also an RF signal present.

10,11 RFOUT RF output. Pull up to Voo through inductor. Must use external DC block.
13 BIAS 2 Connect via resistor to a common Vpp and use bypass capacitors. Place network as close to the pin
= as possible.
14 BIAS 1 Connect via resistor to a common Vpp and use bypass. Place network as close to the pin as possible.
15 GAIN SEL Gain Selection pin. Logic HIGH selects High Gain Mode operation. Logic LOW (or if the pin is left
= unconnected or grounded) selects Low Gain Mode operation. Pinis 1.8V logic compatible.

Standby pin. With Logic LOW applied to this pin, the amplifier is powered off. With Logic HIGH

16 STBY applied to this pin (or if the pin is left unconnected), the part is in full operation mode. Pin is 1.8V logic
compatible.
Exposed Pad. Internally connected to ground. Solder this exposed pad to a PCB pad that uses

— EPAD multiple ground vias to provide heat transfer out of the device into the PCB ground planes. These
multiple ground vias are also required to achieve the noted RF performance.
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Absolute Maximum Ratings

Stresses above those listed below may cause permanent damage to the device. Functional operation of the device at these or any other
conditions above those indicated in the operational section of this specification is not implied. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

Table 2. Absolute Maximum Ratings

(JEDEC 22-C101F)

Parameter Symbol Minimum Maximum Unit

Vop to GND Voo -0.3 +6.0 Vv
Lower of
STBY Vert -0.3 (5.0, Voo + v
0.25)
BIAS_1 (into pin) IBIAs_1 15 mA
BIAS 2 (out of pin) Bias_2 3 mA
RFIN externally applied DC voltage VRFIN -0.5 +0.5 V
RFOUT externally applied DC voltage VRrout -0.5 +8 V
Maximum CW Input Power applied for 24 hours. Vpp = 5V, Tepap = 115°C, input / b 2
MAX_IN_ON
output VSWR < 2:1 based on a 50Q2 system. Standby = logic HIGH: ON state. [@
dBm
Maximum CW Input Power applied for 24 hour. Vop = 5V, Tepap = 115°C, input/
_ Pwmax_IN_oFF 22

output VSWR < 2:1 based on a 50Q2 system. Standby = logic LOW: OFF state.[?
Junction Temperature Tomax 150 °C
Storage Temperature Range Tst -65 150 °C
Lead Temperature (soldering, 10s) 260 °C
ElectroStatic Discharge — HBM
(JEDEC/ESDA JS-001-2012) Vesotew 1000 v
ElectroStatic Discharge — CDM Vesocom 500 N

[a] Exposure to these maximum RF levels can result in significantly higher Iop current draw due to overdriving the amplifier stages.
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F1490 Datasheet

Recommended Operating Conditions

Table 3. Recommended Operating Conditions
Parameter Symbol Condition Minimum Typical Maximum Unit
Power Supply Voltage Vop 4.75 5 5.25 V
Operating Temperature Range Tepap Exposed Paddle -40 +115 °C
2GHz Tuning Set 1.8 2.2
2.5GHz Tuning Set 2.3 2.7
3.55GHz Tuning Set 3.3 3.8 GHz
RF Frequency Range @ frr
4.0GHz Tuning Set 3.8 4.2
4.7GHz Tuning Set 4.4 5.0
6.0GHz Tuning Set 5.92 6.26
RFIN Port Impedance ZRrr Single Ended 50 Q
RFOUT Port Impedance Zrro Single Ended 50 Q

[a] Using external matching, gain flatness is optimized from 1.8GHz to 2.2GHz (2GHz Tuning Set), 2.3GHz to 2.7GHz (2.5GHz Tuning Set), 3.3GHz
to 3.8GHz (3.55GHz Tuning Set), 3.8GHz to 4.2GHz (4.0GHz Tuning Set), 4.4GHz to 5.0GHz (4.7GHz Tuning Set), and 5.92GHz to 6.26GHz

(6.0GHz Tuning Set).

Electrical Characteristics - General

Specifications apply when operated as a TX amplifier with tuning optimized for desired band of interest, Voo=+5.0V, Tepap = +25°C,
STBY = HIGH, Zs = Z| = 50€2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise stated.

Table 4. Electrical Characteristics - General
Parameter Symbol Condition Minimum Typical Maximum Unit
Logic Input High ViH 117H Vop v
Logic Input Low ViL -0.3 0.63 V
Logic Current I, e | STBY pin. Ver=1.8V 40 HA
Ioo o4 | High Gain Mode 75 98
Quiescent Current 1] mA
loo ot |Low Gain Mode 75 98
Standby Current Iop stey  [STBY = LOW 25 mA
50% STBY control to within 0.5dB of
N N the on-state final gain value 250
Standby Switching Time g ns
torr 50% STBY control to Ipp < 10mA 250

[a] Specifications in the minimum/maximum columns that are shown in bold italics are confirmed by test. Specifications in these columns that
are not shown in bold italics are confirmed by design characterization.

[b] Ioo refers to the nominal small signal bias current.
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Electrical Characteristics - 1.8GHz to 2.2GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 1.8GHz to 2.2GHz band, Voo = +5.0V, frr = 2.0GHz,
Tepap = +25°C, GAIN_SEL =LOW, STBY = HIGH, Zs = ZL =50Q2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise
stated.

Table 5. Electrical Characteristics - 1.8GHz to 2.2GHz (Low Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit

Low Gain Mode 35

Gain G dB
High Gain Mode 39

Gain Flatness GrLar frRr = 1.8GHz t0 2.2GHz 1.3 dB

. - Tepap = -40°C to +115°C,

Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +0.8/-0.3 dB
STBY = logic LOW

STBY Mode Gain Gstey Piv <-15dBm -40 dB
frRr = 1.8GHz to 2.2GHz

RF Input Return Loss RLreN frr = 1.8GHz to 2.2GHz 21 dB

RF Output Return Loss RLrrour | frr = 1.8GHz to 2.2GHz 8 dB

Reverse Isolation ISOrev 55 dB

Noise Figure NF 2.5 dB

Output Third Order Intercept Point olP3 Pour = +4dBm / tone 37 dBm
1MHz tone separation

Output 1dB Compression Point OP1dB 24 dBm
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Electrical Characteristics - 2.3GHz to 2.7GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 2.3GHz to 2.7GHz band, Voo = +5.0V, frr = 2.6GHz,
Tepap = +25°C, GAIN_SEL =LOW, STBY = HIGH, Zs = ZL =50Q2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise

stated.

Table 6. Electrical Characteristics - 2.3GHz to 2.7GHz (Low Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit
Low Gain Mode 330l 355
Gain G dB
High Gain Mode 39.5
Gain Flatness GrLar frRr = 2.3GHz t0 2.7GHz 0.7 dB
. - Tepap = -40°C to +115°C,
Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +15/-1.0 dB
STBY = logic LOW
STBY Mode Gain Gstey Piv <-15dBm -39 dB
frRr = 2.3GHz t0 2.7GHz
RF Input Return Loss RLreN frRr = 2.3GHz to 2.7GHz 18 dB
RF Output Return Loss RLrrour | frr=2.3GHz to 2.7GHz 12 dB
Reverse Isolation ISOrev 55 dB
Noise Figure NF 2.5 dB
Pout = +4dBm / tone 33
1MHz tone separation
Output Third Order Intercept Point OIP3 Pour = +4dBm / tone dBm
1MHz tone separation 30
Vop = 4.75V to 5.25V
Tepap = -40°C to +115°C
24 dBm
Output 1dB Compression Point OP1dB Voo = 4.75V 10 5.25V
Tepap = -40°C to +115°C 21

[a] Specifications in the minimum/maximum columns that are shown in bold italics are confirmed by test. Specifications in these columns that are
not shown in bold italics are confirmed by design characterization.
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Electrical Characteristics - 3.3GHz to 3.8GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 3.3GHz to 3.8GHz bhand, Voo = +5.0V, frr = 3.55GHz,
Tepap = +25°C, GAIN_SEL =LOW, STBY = HIGH, Zs = ZL =50Q2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise

stated.

Table 7. Electrical Characteristics - 3.3GHz to 3.8GHz (Low Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit

Low Gain Mode 36

Gain G dB
High Gain Mode 40

Gain Flatness GrLar frr = 3.3GHz to 3.8GHz 0.7 dB

. - Tepap = -40°C to +115°C,

Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +1.9/-1.7 dB
STBY = logic LOW

STBY Mode Gain Gstey Piv <-15dBm -43 dB
frr = 3.3GHz to 3.8GHz

RF Input Return Loss RLreN frr = 3.3GHz to 3.8GHz 1 dB

RF Output Return Loss RLrrour | frr = 3.3GHz to 3.8GHz 10 dB

Reverse Isolation ISOrev 55 dB

Noise Figure NF 2.8 dB

Output Third Order Intercept Point olP3 Pour = +4dBm / tone 34 dBm
1MHz tone separation

Output 1dB Compression Point OP1dB 23 dBm
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Electrical Characteristics - 3.8GHz to 4.2GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 3.8GHz to 4.2GHz band, Voo = +5.0V, frr = 4GHz,
Tepap = +25°C, GAIN_SEL =LOW, STBY =HIGH, Zs = ZL =50Q2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise

stated.

Table 8. Electrical Characteristics - 3.8GHz to 4.2GHz (Low Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit

Low Gain Mode 35

Gain G dB
High Gain Mode 40

Gain Flatness GrLar frr = 3.8GHz t0 4.2GHz 2.4 dB

. - Tepap = -40°C to +115°C,

Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +2.6/-2.2 dB
STBY = logic LOW

STBY Mode Gain Gstey Piv <-15dBm -45 dB
frRr = 3.8GHz to 4.2GHz

RF Input Return Loss RLreN frr = 3.8GHz to 4.2GHz 8 dB

RF Output Return Loss RLrrour | frr = 3.8GHz to 4.2GHz 7 dB

Reverse Isolation ISOrev 51 dB

Noise Figure NF 35 dB

Output Third Order Intercept Point opg  |Pour = +4dBm/tone 35 dBm
1MHz tone separation

Output 1dB Compression Point OP1dB 24 dBm
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Electrical Characteristics - 4.4GHz to 5GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 4.4GHz to 5GHz band, Voo = +5.0V, frr = 4.7GHz,
Tepap = +25°C, GAIN_SEL =LOW, STBY = HIGH, Zs = ZL =50Q2, Evaluation Kit trace and connector losses are de-embedded, unless otherwise

stated.

Table 9. Electrical Characteristics - 4.4GHz to 5GHz (Low Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit

Low Gain Mode 34

Gain G dB
High Gain Mode 40

Gain Flatness Grrar frr = 4.4GHz to 5GHz 25 dB

. - Tepap = -40°C to +115°C,

Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +2.6/-2.3 dB
STBY = logic LOW

STBY Mode Gain Gstey Piv <-15dBm -40 dB
frRr = 4.4GHz to 5GHz

RF Input Return Loss RLreN frr = 4.4GHz to 5GHz 7 dB

RF Output Return Loss RLrrour | frr = 4.4GHz to 5GHz 5 dB

Reverse Isolation ISOrev 49 dB

Noise Figure NF 34 dB

Output Third Order Intercept Point olP3 Pour = +4dBm / tone 34 dBm
1MHz tone separation

Output 1dB Compression Point OP1dB 24 dBm
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Electrical Characteristics - 5.92GHz to 6.26GHz

Specifications apply when operated as a TX amplifier with tuning optimized for the 5.92GHz to 6.26GHzEror! Reference source not found. hand, Vpp =
+5.0V, fre = 6.0GHz, Tepap = +25°C, GAIN_SEL = HIGH, STBY = HIGH, Zs = Z, = 50Q, Evaluation Kit trace and connector losses are de-
embedded, unless otherwise stated. Specifications shown for 5.92GHz to 6.26GHz require accommodating additional shunt component at RFIN
(pin 2 port). See Figure 95. Electrical Schematic for 5.92GHz - 6.26GHz BOM.

Table 10. Electrical Characteristics - 5.92GHz to 6.26GHz (High Gain Mode unless Otherwise Specified)

Parameter Symbol Condition Minimum Typical Maximum Unit
Gain G High Gain Mode 33 dB
frr = 5.92GHz to 6.26GHz 2.8 dB
Gain Flatness GruaT frr = 5.92GHz to 6.26GHz
Each 100MHz subrange within 14
the specified frequency range
. - Tepap = -40°C to +115°C,
Gain Variation Over Temperature Grewp referenced to Tepap = 25°C +2.2/-2.1 dB
STBY = logic LOW
STBY Mode Gain Gstay P < -15dBm -34 dB
frRr = 5.92GHz t0 6.26GHz
RF Input Return Loss RLrrIN frr = 5.92GHz to 6.26GHz 10 dB
RF Output Return Loss RLrrour | frr =5.92GHz to 6.26GHz 12 dB
Reverse Isolation ISOrev 44 dB
Noise Figure NF 4.6 aB
Output Third Order Intercept Point opg  |Pour = +4dBm/tone 335 dBm
1MHz tone separation
Output 1dB Compression Point OP1dB 225 dBm
Thermal Characteristics
Table 11. Package Thermal Characteristics
Parameter Symbol Value Unit
Junction to Ambient Thermal Resistance Oan 55.2 °CIw
Junction to Case Thermal Resistance. (Case is defined as the exposed paddle) 0ic_sor 8.175 °C/w
Moisture Sensitivity Rating (Per J-STD-020) MSL 1
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Typical Operating Conditions

Unless otherwise stated the typical operating graphs were measured under the following conditions:

= Vpp=5.0V

= STBY =HIGH

= GAIN_SEL=LOW

= Tepap =+25°C

= frr=2.0GHz

= frr=2.6GHz

= frr = 3.55GHz

= frr=4.0GHz

= frRr=4.7GHz

= frr=6.0GHz

= Zs=27.=50Q Single Ended
= Pout = 4dBm/tone and 1MHz Tone Spacing for OIP3
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Typical Performance Characteristics (Band 2p0 - 1.8GHz to 2GHz)

Figure 3. Gain - Low Gain Mode
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Figure 5. Input Return Loss - Low Gain Mode
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Figure 4. Gain - High Gain Mode
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Figure 6. Input Return Loss - High Gain Mode
0
-10
""'W
E\ =20 + Pttty ]
T
~ 30
w
8 aoi
-l
E -s0
g
-60 +
4
g -70
a
S s0+
= =475V [ -40C —5.00V [ -40C == 525V -40C
90 +— - =405V 25 C 500V [ 25C s BV IS C 1
- =475V [ 115 C — 500V [ 115 C e BV 115 C
-100 F——— | | '
1.8 1.9 2 21 2.2
Frequency (GHz)
Figure 8. Output Return Loss - High Gain Mode
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Figure 9. Reverse Isolation - Low Gain Mode Figure 10. Reverse Isolation - High Gain Mode
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Figure 15. Output IP3 - Low Gain Mode
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Figure 17. Output P1dB - Low Gain Mode
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Figure 16. Output IP3 - High Gain Mode
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Figure 18. Output P1dB - High Gain Mode
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Typical Performance Characteristics (Band 2p5 - 2.3GHz to 2.7GHz)

Figure 19. Gain - Low Gain Mode
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Figure 21. Input Return Loss - Low Gain Mode
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Figure 23. Output Return Loss - Low Gain Mode
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Figure 20. Gain - High Gain Mode
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Figure 22. Input Return Loss - High Gain Mode
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Figure 24. Output Return Loss - High Gain Mode
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Figure 25. Reverse Isolation - Low Gain Mode
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Figure 27. Standby Mode Gain
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Figure 29. Noise Figure - Low Gain Mode
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Figure 26. Reverse Isolation - High Gain Mode

o
F | I I
- =475V [ -40C —5.00V [ -40C =+« 525V [ -40C
-10 + — —arsv/25C —— 500V 25C S RISV 25C
- =475V [ ll.bl_' —500V [ 115 C = BV 115 C
a =20
E -30
=
2 a0
et
8
o
7]
-
@
w F
] 70 £
E .l
=4 -80 +
-90
-100 + :
2.3 2.4 2.5 2.6 2.7
Frequency (GHz)
Figure 28. Current versus Power Supply Voltage
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Figure 30. Noise Figure - High Gain Mode
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Figure 31. Output IP3 - Low Gain Mode
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Figure 33. Output P1dB - Low Gain Mode
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Figure 32. Output IP3 - High Gain Mode
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Figure 34. Output P1dB - High Gain Mode
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Typical Performance Characteristics (Band 3p55 - 3.3GHz to 3.8GHz)

Figure 35. Gain - Low Gain Mode
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Figure 37. Input Return Loss - Low Gain Mode
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Figure 39. Output Return Loss - Low Gain Mode
0T
s |
L) 10 2
% R S H
Nt " - -
@ -15 - — = = = s S
("]
S -2
£
% 225 1+
-4 -30 +
5
2 35¢
L =)
8 -0t ]
- T [ A0 C —00V [ 40 C e B35V [ -an
-45 + - =4IV ]IS0 ——500V [ 35 0C ce RISV ST
- =475V [115C —5.00V ] -40C =-S5V 1IS5C
-50 ' . ! :
33 34 3.5 3.6 3.7 3.8

Frequency (GHz)

Figure 36. Gain - High Gain Mode
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Figure 38. Input Return Loss - High Gain Mode
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Figure 40. Output Return Loss - High Gain Mode
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Figure 41. Reverse Isolation - Low Gain Mode Figure 42. Reverse Isolation - High Gain Mode
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Figure 43. Standby Mode Gain Figure 44. Current versus Power Supply Voltage
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Figure 45. Noise Figure - Low Gain Mode

Figure 46. Noise Figure - High Gain Mode
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Figure 47. Output IP3 - Low Gain Mode
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Figure 49. Output P1dB - Low Gain Mode
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Figure 48. Output IP3 - High Gain Mode
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Figure 50. Output P1dB - High Gain Mode
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Typical Performance Characteristics (Band 3p8 - 3.8GHz to 4.2GHz)

Figure 51. Gain - Low Gain Mode
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Figure 53. Input Return Loss - Low Gain Mode
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Figure 55. Output Return Loss - Low Gain Mode
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Figure 52. Gain - High Gain Mode
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Figure 54. Input Return Loss - High Gain Mode
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Figure 56. Output Return Loss - High Gain Mode
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Figure 57. Reverse Isolation - Low Gain Mode Figure 58. Reverse Isolation - High Gain Mode
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Figure 59. Standby Mode Gain Figure 60. Current versus Power Supply Voltage
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Figure 61. Noise Figure - Low Gain Mode Figure 62. Noise Figure - High Gain Mode
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Figure 63. Output IP3 - Low Gain Mode
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Figure 65. Output P1dB - Low Gain Mode
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Figure 64. Output IP3 - High Gain Mode
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Figure 66. Output P1dB - High Gain Mode
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Typical Performance Characteristics (Band 4p7 — 4.4GHz to 5GHZz)

Figure 67. Gain - Low Gain Mode
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Figure 69. Input Return Loss - Low Gain Mode
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Figure 71. Output Return Loss - Low Gain Mode
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Figure 68. Gain - High Gain Mode
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Figure 70. Input Return Loss - High Gain Mode
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Figure 72. Output Return Loss - High Gain Mode
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Figure 73. Reverse Isolation - Low Gain Mode Figure 74. Reverse Isolation - High Gain Mode
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Figure 75. Standby Mode Gain Figure 76. Current versus Power Supply Voltage
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Figure 77. Noise Figure - Low Gain Mode Figure 78. Noise Figure - High Gain Mode
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Figure 79. Output IP3 - Low Gain Mode
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Figure 81. Output P1dB - Low Gain Mode
30
25
= 20
E
[
2
@ 15 +
-
™
[-%
o 104
5 L - =475V ]-40C —5.00V [ -40 C ce 525V -40C
- = ATV ]2I5C —5.00V [ 25C e SIS0
= =4TV/115C — 500V [ 115C e BV C
0 ! : ! ! !
4.4 4.5 4.6 4.7 4.8 4.9 5

Frequency (GHz)

Figure 80. Output IP3 - High Gain Mode
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Figure 82. Output P1dB - High Gain Mode
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Typical Performance Characteristics (Band 6p0 - 5.92GHz to 6.26GH2z)

Figure 83. Gain - High Gain Mode
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Figure 85. Output Return Loss - High Gain Mode
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Figure 84. Input Return Loss - High Gain Mode

0 | I
- =475V ] -40C —500V [ -40C < 525V /) -40C
-5 < = =4FV[25C ——500V[25C - BASV/25C
— =4IV 1sc —500V [ 115C S RISV 115 C
L) 1
) |
wi
(]
o
-
=
-
=
7}
9
L
=
(-9
=
=]
-50 ! ;
5.9 6 6.1 6.2 6.3 6.4
Frequency (GHz)
Figure 86. Reverse Isolation - High Gain Mode
0r T
- =475V [ -40C —5.00V [ -40C <+ 525V ] -40C
-10 + — = ATV 25C ——5.00V/ 25C S 525V 35C
- =4 T5V 115 C —5.00V [ 115C = SISV /IS C
— =20 + i Il
3
-~ -30
s
.o
e
=
-]
2]
-
o -60 +
g
2 -70
X -80
-90
-100 ' ;
5.9 6 6.1 6.2 6.3 6.4
Frequency (GHz)
Figure 88. Current versus Power Supply Voltage
120 :
—dl) C —25C —_—115C
100 1
-+ . -—-—'-'-_---._.
T
~ ﬁ#’_——d
P
=
2
5
0 40 4
20
0 !
4.75 4.85 4,95 5.05 5.15 5.25
Voltage (V)

© 2021 Renesas Electronics Corporation

32

November 15, 2021



RENESAS

F1490 Datasheet

Figure 89. Noise Figure - High Gain Mode
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Figure 91. Output P1dB - High Gain Mode
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Functional Description

Standby

The F1490 can be turned off for low current consumption. This is done by applying a logic voltage to pin 16 using the following table.

Table 12. Standby Truth Table

STBY Condition
Logic HIGH /NC Full operation
Logic LOW Amplifier OFF

Gain Selection

The F1490 can be selected to be in a High Gain Mode or Low Gain Mode operation. This is done by applying a logic voltage to pin 15 using

the following table.

Table 13. Gain Selection Truth Table

GAIN_SEL Condition
Logic HIGH High Gain Mode
Logic LOW /NC Low Gain Mode
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Evaluation Kit Picture

Figure 92. Evaluation Kit: Top View

Figure 93. Evaluation Kit: Bottom View
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Evaluation Board Schematic

Figure 94. Electrical Schematic
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Evaluation Kit BOM - 1.8GHz to 2.2GHz
Table 14. 1.8GHz to 2.2GHz Evaluation Kit Bill of Materials (BOM)[al
Part Reference Qty. Description Mfr. Part # Mfr.
C1 1 1.2pF +0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1H1IR2BB01 Murata
C6 1 1.8pF +0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1H1R8BB01 Murata
C2 1 10pF +0.25pF, 50V ,COG Surface Mount Capacitor GJM1555C1H100JB01 Murata
C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 50V ,H8L Surface Mount Capacitor GCM188L81H104KA57D Murata
C11 1 1uF £10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12 Murata
C5 1 6.8pF £0.5pF, 50V, COG Surface Mount Capacitor GJM1555C1H6R8DB01 Murata
C12,C13 2 DNI
R1 1 1.5kQ +5%, 1/10W ERJ2GEJJ152 Panasonic
R2 1 1kQ +5%, 1/16W ERJ2GEJJ102 Panasonic
R8, R9, R10 3 0Q, 110w ERJ2GEOROOX Panasonic
L2 1 2.2nH +0.3nH, 300mA, Surface Mount Inductor LQG15HS2N2S02 Murata
L1 1 1.5nH £0.3nH, 1A 100mQ, Surface Mount Inductor LQG15HNIN5S02D Murata
J1,J32,33,J4, 35 5 Connector SMA Jack STR 50ohm Edge Mount 142-0701-851 Cinch Connectivity
J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for low gain mode performance. Refer to application note for recommended high gain BOM.
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Evaluation Kit BOM - 2.3GHz to 2.7GHz

Table 15. 2.3GHz to 2.7GHz Evaluation Kit Bill of Materials (BOM)[al

Part Reference Qty. Description Mfr. Part # Mfr.
C1 1 0.8pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR80BB01D Murata
C6 1 0.7pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR70BB01D Murata
C2 1 10pF +0.25pF, 50V ,COG Surface Mount Capacitor GJM1555C1H100JB01 Murata
C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 50V ,H8L Surface Mount Capacitor GCM188L81H104KA57D Murata
C11 1 1uF £10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12 Murata
C5 1 22pF 5%, 50V, COG Surface Mount Capacitor GRM1555C1H220J Murata
C12,C13 2 DNI
R1 1 1.5kQ +5%, 1/10W ERJ2GEJJ152 Panasonic
R2 1 1kQ +5%, 1/16W ERJ2GEJJ102 Panasonic
R8, R9, R10 3 0Q, 110w ERJ2GEOROOX Panasonic
L2 1 2.2nH +0.3nH, 300mA, Surface Mount Inductor LQG15HS2N2S02 Murata
L1 1 1.5nH £0.3nH, 1A 100mQ, Surface Mount Inductor LQG15HNIN5S02D Murata
J1,32,33,J4,J5 5 Connector SMA Jack STR 50o0hm Edge Mount 142-0701-851 Cinch Connectivity
J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for low gain mode performance. Refer to application note for recommended high gain BOM.
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Evaluation Kit BOM - 3.3GHz to 3.8GHz
Table 16. 3.3GHz to 3.8GHz Evaluation Kit Bill of Materials (BOM)[al
Part Reference Qty. Description Mfr. Part # Mfr.
C1 1 0.8pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR80BB01D Murata
C6 (inductor) 1 4.3nH £0.3nH,COG Surface Mount Capacitor LQG15HS4N3S02D Murata
c2 1 6pF £5%, 50V ,COG Surface Mount Capacitor GJM1555C1H6R0BB0O1 Murata
C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 25V ,X5R Surface Mount Capacitor GCM188R71C104KA37D Murata
C11 1 1uF +£10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12D Murata
C5 1 1.1pF £0.1pF, 16V, COG Surface Mount Capacitor GJM1555C1H1R1BB01D Murata
C12 1 DNI
C13 1 33pF £5%, 25V, COG Surface Mount Capacitor GRMO0335C1E330JA01D Murata
R1 1 1.8kQ +5%, 1/10W ERJ2GEJ182 Panasonic
R2 1 150Q +5%, 1/16W ERJ2GEJ151 Panasonic
R8, R9, R10, L1 3 0Q, 1/10W ERJ2GEOROOX Panasonic
L2 1 1.8nH £0.3nH, 300mA, Surface Mount Inductor LQG15HS1IN8S02 Murata
J1,32,33 3 Connector SMA Jack STR 50ohm Edge Mount 142-0701-851 Cinch Connectivity
J4,35 2 DNI
J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for low gain mode performance. Refer to application note for recommended high gain BOM.
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Evaluation Kit BOM - 3.8GHz to 4.2GHz

Table 17. 3.8GHz to 4.2GHz Evaluation Kit Bill of Materials (BOM)[a

Part Reference Qty. Description Mfr. Part # Mfr.
C1 1 0.8pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR80BB01D Murata
C6 1 0.7pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR70BB01D Murata
C2 1 6pF £5%, 50V ,COG Surface Mount Capacitor GJM1555C1H6ROBBO1 Murata

C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 25V ,X5R Surface Mount Capacitor GCM188R71C104KA37D Murata
C11 1 1uF £10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12D Murata
C5 1 22pF 5%, 50V, COG Surface Mount Capacitor GJM1555C1H220JB01 Murata
C12 1 DNI
C13 1 33pF +5%, 25V, COG Surface Mount Capacitor GRMO0335C1E330JA01D Murata
R1 1 1kQ +5%, 1/10W ERJ2GEJ102 Panasonic
R2 1 150Q +5%, 1/16W ERJ2GEJ151 Panasonic

R8, R9, R10, L1 3 0Q, 110w ERJ2GEOROOX Panasonic
L2 1 1.8nH £0.3nH, 300mA, Surface Mount Inductor LQG15HS1IN8S02 Murata

J1,32,33 3 Connector SMA Jack STR 50ohm Edge Mount 142-0701-851 Cinch Connectivity
J4,J5 2 DNI

J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for low gain mode performance. Refer to application note for recommended high gain BOM.
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Evaluation Kit BOM - 4.4GHz to 5GHz

Table 18. 4.4GHz to 5GHz Evaluation Kit Bill of Materials (BOM)[a

Part Reference Qty. Description Mfr. Part # Mfr.
C1 1 0.6pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR60BB01 Murata
C6 1 0.6pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR60BB01 Murata
C2 1 1.7pF £0.25pF, 50V ,COG Surface Mount Capacitor GJM1555C1H1R7BBO1 Murata
C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 25V ,X5R Surface Mount Capacitor GCM188R71C104KA37D Murata
C11 1 1uF £10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12D Murata
C5 1 100pF £0.1pF, 50V, COG Surface Mount Capacitor GRM1555C1H101J Murata
C12 1 DNI
C13 1 1.8pF +0.1dB, 50V, COG Surface Mount Capacitor GJM1555C1H1R8BBO1 Murata
R1 1 1.8kQ +5%, 1/10W ERJ2GEJ182 Panasonic
R2 1 150Q +5%, 1/16W ERJ2GEJ151 Panasonic
R8, R9, R10 3 0Q, 110w ERJ2GEOROOX Panasonic
L1 10nH £5%, 300mA, Surface Mount Inductor LQG15HS10NJ02 Murata
L2 1 1.0nH £0.3nH, 300mA, Surface Mount Inductor LQG15HS1INOS02 Murata
J1,32,J3 3 Connector SMA Jack STR 50o0hm Edge Mount 142-0701-851 Cinch Connectivity
J4,35 2 DNI
J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for low gain mode performance. Refer to application note for recommended high gain BOM.
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Evaluation Board Schematic for 5.92GHz - 6.26GHz BOM

Figure 95. Electrical Schematic for 5.92GHz - 6.26GHz BOM

Note: Specifications shown for 5.92GHz to 6.26GHz require accommodating additional shunt component C14 that is not included in the F1490 Evaluation

Kit.
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Evaluation Kit BOM - 5.92GHz to 6.26GHz

Table 19. 5.92GHz to 6.26GHz Evaluation Kit Bill of Materials (BOM)lal

Part Reference Qty. Description Mfr. Part # Mft.
C1 1 0.4pF +0.1pF, 50V ,COG Surface Mount Capacitor GJIM1555C1HR40BB01 Murata
C6 1 0.5pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR50BB01 Murata
C2 1 0.6pF £0.1pF, 50V ,COG Surface Mount Capacitor GJM1555C1HR60BB01 Murata

C3,C7,C10,C9 4 33pF +5%, 25V, COG Surface Mount Capacitor GRM1555C1H330J Murata
C4 1 0.1uF £10%, 16V ,X7R Surface Mount Capacitor GRM155R71C104KA88D Murata
C8 1 0.1uF £10%, 25V ,X5R Surface Mount Capacitor GCM188R71C104KA37D Murata
C11 1 1uF £10%, 25V, X5R Surface Mount Capacitor GRM188R61E105KA12D Murata
C5 1 2.5pF £0.1pF, 50V , COG Surface Mount Capacitor GRM1555C1H2R5BB01 Murata
C12 1 0.3pF £0.1pF, 50V, COG Surface Mount Capacitor GJM1555C1HR30BB01 Murata
C13 1 DNI
Cl4 1 1.0kQ +5%, 1/10W ERJ2GEJ102 Panasonic
R1 1 1.8kQ 5%, 1/10W ERJ2GEJ182 Panasonic
R2 1 150Q +5%, 1/16W ERJ2GEJ151 Panasonic

R8, R9, R10 3 0Q, 110W ERJ2GEOROQOX Panasonic
L1 68nH +5%, 300mA, Surface Mount Inductor L-07C68NJV6S Johanson Technology
L2 1 1.0nH +0.3nH, 300mA, Surface Mount Inductor L-07C1NOSV6S Johanson Technology
J1,732,33 3 Connector SMA Jack STR 50o0hm Edge Mount 142-0701-851 Cinch Connectivity
J4, 35 2 DNI

J6 1 DNI Headerstrip 1x2
J7 1 Headerstrip 1x10 0022284103 Molex
TP1 1 Loop, Black, Phosphor Bronze Wire Loop 5001 Keystone electronics
ul 1 F1490, GaAs Pre-Driver Amplifier F1490 Renesas

[a] This BOM is optimized for High gain mode performance.
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Power Supplies

A common VDD power supply should be used for all power supply pins. To minimize noise and fast transients, add de-coupling capacitors to
all supply pins. Supply noise can degrade noise figure. In addition, all control pins should remain at 0V (£0.3V) while the supply voltage ramps
or while it returns to zero.

If control signal integrity is a concern and clean signals cannot be guaranteed due to overshoot, undershoot, ringing, etc., the following circuit
is recommended at the input of each control pin. This applies to the GAIN_SEL pin (15) and STBY pin (16) as shown below. Note the
recommended resistor and capacitor values do not necessarily match the EV Kit BOM for the case of poor control signal integrity. For multiple
devices driven by a single control line, the component values will need to be adjusted accordingly so as not to load down the control line.

Figure 96. Control Pin Interface for Signal Integrity
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Package Outline Drawings

The package outline drawings are located at the end of this document and are accessible from the Renesas website. The package information
is the most current data available and is subject to change without revision of this document.

Ordering Information

Orderable Part Number Package MSL Rating Shipping Packaging Temperature
F1490NLGA 3 x3x0.9mm 16-VFOFPN MSL 1 Tray -40° to +115°C
F1490NLGAS8 3x3x0.9mm 16- VFOFPN MSL 1 Tape and Reel -40° to +115°C

F1490EVB-2P0

Evaluation Board for 1.8GHz to 2.2GHz Band

F1490EVB-2P5

Evaluation Board for 2.3GHz to 2.7GHz Band

F1490EVB-3P6

Evaluation Board for 3.3GHz to 3.8GHz Band

F1490EVB-4P0

Evaluation Board for 3.8GHz to 4.2GHz Band

F1490EVB-4P7

Evaluation Board for 4.4GHz to 5GHz Band

F1490EVB-6P0

Evaluation Board for 5.92GHz to 6.26GHz Band

Marking Diagram

o .
XXX
YWW$$ -
F1490

Revision History

Line 1: “XXX" represents the last three digits of the lot number.

Line 2: “YWW" has one digit for the year and two digits for week that the part was assembled. “$$”

denotes the assembly site.
Line 3: “F1490" is the part number.

Revision Date

Description of Change

November 15, 2021

= Added specifications for 2GHz, 4 GHz, 4.7GHz, and 6GHz bands.
= Qperating frequency range extended to 1.8GHz — 6.4GHz.

August 17, 2020

Updated pins 1 and 3 descriptions in Table 1.

May 1, 2020 Added Application Information for Power Supplies.
April 9, 2020 Updated MSL rating.
February 18, 2020 Initial release.
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