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« struct AGC
AGCHEEL [ 25 46 4
« struct AGCDIG
AGC DIGHE S [ 55 ¥ i
* struct AGCLMT
AGC LMTHRE U 25 1
« struct AGCPDT
AGC PDTHL [ 45 ¥4 1k
« struct Calib
il SR Y (AR
« struct CalibPredis
A7 78 AL E 25 SR I 5
« struct Clock
[N EPE S Ry AL
« struct CX9261AConfiguration
CX9261 AL K1k
« struct Filters
fic B JE U as A e S BB, 0fX3K bypass
« struct Interface
W0 B 32 LA SR S B i
« struct PlIFreq
Wi B PLLAZRAH S B 4 K s
« struct PllISource
fic & PLLR AR S S H S5 Mk
« struct Power
e B AR A MR, IRERZ AR
« struct PowerManagement
e B AR U B, AR R, BSOS, RATIEER, FDDRESK
« class Register
Registers, $EAL77 {8 A7 A R 4
« struct RxConfig
W B BRSO A D S B F A
« struct RxXNCO
fic B RX NCOM RS 4 Mtk
« struct TxConfig
fic B R STEE AR S S H S Mk
« struct TXNCO

fic. B TX NCOM = S H &5 1) 15
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enum class WorkMode : std::uint8_t { Rx, Tx , FDD }

O TARRE

enum class TrMode : std::uint8_t { R1T1, R2T2 }

Sz he e 3 T K

enum class PortMode : std::uint8_t { Single , Dual }

WOk T R

enum class IOMode : std::uint8_t { CMOS , LVDS_S , LVDS_E }

BEOERX: cMOS CMOSHE: LR,

enum class LoSource : std::uint8_t {
PII1 = 0b00001 , Pli2 = 0b00010 , PII3 = 0b00100 , Pll4 = 0b01000 ,

PII5 = 0b10000 , Off = 0 }
AARAE

LVDS_S LVDSIJF#i=,, LVDS_E LVDSHH BT

enum class RxChannel : std:uint8t { Rx1 =1, Rx2, Rx3 }

PRH IE

enum class TxChannel : std:uint8t { Tx1 =1, Tx2 }

R HEIE

enum class PowerMode : std::uint8_t {
Shutdown = 0, Sleep, Alert , Calib ,
Receive , Transmit , Duplex , Obs }

FLRA

enum class NCOMode : std::uint8_t {
Bypass =0, Up, Down, BIST,

Master , Slaver }
NCOF

enum class TemperatureComp : std::uint8_t { DAC = 0, Band }
I AM5 X DAC: DACH X Band: k1 24
enum class CalibMethod : std::uint8_t { TST = 0, Bisec , MultiPoints , Tracking }
KeHEJr 1% TST: ISt i1 RxiBIE 6, Bisec: 431t TxiliE f#FH, MultiPoints: % sz
enum class DCCalibMethod : std::uint8_t { Tracking = 0, HighPass }
DCKIHEJT ¥ Tracking: FREFASHE HighPass: Sl il sy B

void initialChip ()

PR RS, BANE BARCE TR A a8
void initialPowerConfig (const CX9261AConfiguration &config)

I IRBCE, iR A e R E A R B, A e SCRCE 2 RR EE 1 F L BR

void initialBBPLL ()

VI BBPLLA < 25 4728, SRS T initialChip, T TG BBk FH bk 2 %5

void initialPLL1 ()

WAL PLLIFE R 27 1228,
void initialPLL2 ()

VIR PLLOFA S 351728 ,
void initialPLL3 ()

WIAEA PLLFA S 2547 2% ,
void initialPLL4 ()

VI PLLAKE o 25 1228,
void initialPLL5 ()

WIEEA PLLEKA S 2514728 ,

SR T initialChip,

WS T initialChip,

A 7 initialChip,

R 7 initialChip,

WA T initialChip,

U I 5 BRI P ah R 4

WU 7E 5 E i FH ko £

T 576 75 B FH b e

U7 75 Ep g FH I R

T 576 75 B0 FH U e 2
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2.1 CX9261A i & Z &%

« void configRef (double ref)
TiC B 52 25 7% I iP5 R 1Y) 2317 2
« void configBBPLL (const CX9261AConfiguration &config)
TiC B N AR OGS A7 4%, EL45ADCHI BBPLL
* bool afcBBPII ()
BBPLL AFC
« std::vector< int > configPllimpl (const double lo, const double ref)
« void configPIl1 (double lo, const Clock &clock)
P B PLL 1472
* bool afcPlIl1 ()
PIl1 AFC
« void configPlI2 (double lo, const Clock &clock)
i & PLL2ATI 2
* bool afcPII2 ()
Pli2 AFC
+ void configPII3 (double lo, const Clock &clock)
i & PLL AT
* bool afcPII3 ()
PII3 AFC
+ void configPIl4 (double lo, const Clock &clock)
1ic B PLL4TI %
* bool afcPll4 ()
Pli4 AFC
+ void configPII5 (double lo, const Clock &clock)
i & PLL5AJiI R
* bool afcPII5 ()
PII5 AFC
+ void configAGCMode (int mode)
Il B AGCH
+ void configAGCPDT (const AGCPDT &pdt)
fii B AGC PDT
+ void configAGCLMT (const AGCLMT &Imt)
fi B AGC LMT
« void configAGCDIG (const AGCDIG &dig)
lt & AGC DIG
« void configAGC (const AGC &agc)
B EAGC
+ void configRISCV (bool on)
BCE N ALERAS, (N AEAT W7 AR A 4 B RS o T V2 T T A AR
« void configTemperatureCompensation (TemperatureComp mode)
=R
« void configADCCalib (double adc)
ADCHE#HE
« void configFlashCalib ()
Flashi&
 std::map< int, int > beforeQecState ()
QECK R Uy A A9 B, TERAT R HE Z AT 7 AR IX B A B AE s, G IR
« void restoreQecState (const std::map< int, int > &state)
WK QECK HE IS 72 Hh R (¥ 2 A7 4
« void preparePowerForRxCalib (const PlISource &pllSource)
HRAR ploR Y5 T B AR 20T F) R 3
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void preparePlIForRxCalib (const CX9261AConfiguration &config, RxChannel chan)
TR HER P B
bool waitRxTSTFinished ()
SR RXTSTA M RLES R, W HE
void rxTSTCalib (RxChannel chan)
RXI G it R i
void rxDelayCalib (double fs, RxChannel chan)
RXGEIN 2 15 1k
void configDcCalib (const Calib &config)
DC Tracking
void configDcCalibMethod (const DCCalibMethod method)
void configDcTrackingLength (const int length)
void configDcHighPassFactor (const int factor)
void rxCalib (const CX9261AConfiguration &config, RxChannel chan)
R i
void configCalibMethod (const Calib &calib)
IR T 1
CalibPredis readRxCalibPredis (RxChannel chan)
BEE Y T Rx cham@ i IR HEH
void saveRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll)
AR HEME
void loadRxCalibPredis (unsigned char index, RxChannel chan, LoSource pill)
I RAT IR AEAE
void configRxMultiPointsQeclmpl (const CX9261AConfiguration &config, const std::ivector< double >
&points, const RxChannel chan)

void configRxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double > &points,
RxChannel chan)

RxE T 2 pRsiE

void preparePowerForTxCalib (const PlISource &pllSource)
R4S pIRe 5 C B A HEAS 30 B A R B

void preparePlIForTxCalib (const CX9261AConfiguration &config)
R B A R I P T

void txBisectionQecCalib (double f0, double fs)
TX_ 5315 QECK: HE

void txTSTCalib (const CX9261AConfiguration &config, TxChannel chan)
TXH I G v R

void txBisectionDcCalib (double f0, double fs)
TX 4% DORHE

void configTxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double > &points)
Tx% R

void txCalib (const CX9261AConfiguration &config)
Tl T A v

void saveTxCalibPredis (unsigned char index, TxChannel chan)
AR HEE

void loadTxCalibPredis (unsigned char index, TxChannel chan, LoSource pll)
INEARAE MR

void configQecCalib (const CX9261AConfiguration &config)
QeckHETH = BRH, P B AR 4 T B 12 13848 FH xS0 7 Vb A7 A

void configTxNco (const TXNCO &nco, double fs)
fic & TX NCOMI K A f745%

void configTxBIST (bool bist)
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2.1 CX9261A i & Z &%

ficl B TX NCO BISTH# 3\,

« void configTxNcoFreq (double freq, double fs)
fic & TX NCOii %

+ void configRxNco (const RxNCO &nco, double fs)
fic & RX NCOFH 35 17 2%

« void configRxNcoMode (NCOMode mode)
T B Rx NCOR{,

+ void configRxNcoMS (NCOMode mode)
i & Rx NCOR{,

« void configRxNcoFreq (double freq, double fs)
1it B Rx NCO#%

+ void configinterface (const Interface &interface)
[[WeRANE P ¥

« void configPllISource (const PliISource &pliSource)
Hic B PLLR IR

« void configPowerMode (PowerMode pm)
e AR =

« void configPowerPins (const Power &power, PowerMode pm)
Wic B L Y P

+ void configRefDoubler (bool doubler, double ref)
L& S H 5 4ds

« void initialRxChannel (RxChannel chan)
WIGEAIETE, W H initialChiptR B WITHLAXT, RX2, RX3=A-iliE
« std::pair< int, int > configBandwidthimpl (const double bandwidth)
+ void configRxBandwidth (double bandwidth, RxChannel chan)
Tic & Rxs Tt
+ void configRxTIA (int tia, RxChannel chan)
BLE Rx TIA
« void configRxMixer (int mixer)
fic & Rx Mixer
« void configRxChannel (const RxConfig &config, RxChannel chan)
fic & RxiEIE, B & TIA, Mixerbh & Bandwidth
+ void configRxFIR (int fir)
T & Rx FIRYE Y A5 B A5 4K
« void configRxHBF1 (int hbf)
T & Rx HBF 1 4 4ih B 4
« void configRxHBF2 (int hbf)
T & Rx HBF 2K 2% T LA 4
« void configRxHBF3 (int hbf)
T . Rx HBF3IE% 25 Tl LA 4L
+ void configRxCIC (int cic)
Jic & Rx CICIE S 7%
« void configRxFilters (const Filters &filters)
fic B RxiIE I 2%
« void configRxFIRCoe (const std::vector< double > &coe)
Wi B Rx FIRIE I %% 25
« std::pair< int, int > configTxBandwidthimpl (const double bandwidth)
+ void configTxBandwidth (double bandwidth, TxChannel chan)
Tic & Tty o
« void configTxMixer (int mixer, TxChannel chan)
M & Tx Mixer
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void initialTxChannel (TxChannel chan)

WIG AL Txim e
void configTxChannelFrequency (double lo, TxChannel chan)

FRA Tl R AR, TR S 1) 240
void configTxChannel (const TxConfig &config, TxChannel chan)

Jic B TxdiE, Mixerld & Bandwidth
void configTxFIR (int fir)

TC & Tx FIRE I &4 (15 4L
void configTxHBF1 (int hbf)

TiC B Tx HBF 153 25 1 {5 4
void configTxHBF2 (int hbf)

Tie B Tx HBF2JE I &4 (B 2
void configTxHBF3 (int hbf)

TiE B Tx HBF3UE A A L 5 4
void configTxCIC (int cic)

fic & Tx CICIE I 3%
void configTxFilters (const Filters &filters)

T B xR A
void configTxFIRCoe (const std::vector< double > &coe)

Jic & Tx FIRVEDE 2% R4
CalibPredis readTxCalibPredis (TxChannel chan)

BEEY AT Tx cham@ i A HE(E
void configFPGA (const Interface &interface)

LR ECA DemotR L ERL & bR %, H THEEFPGAR:IT, HFIT K H CRIFETF I N 5% 8 D) g
void rxFFTCalib (const double lo, const double fs, const int firLength, const CX9261AConfiguration &config,
RxChannel chan)
void txTSTPhaseDelay (const Clock &clock, const double lo, const double fs, const double f0, const
TxChannel chan)
void writeSpi (int address, int value)

TESIUEL, SILSPIS A {F BN fE
int readSpi (int address)

TSI R, LI SPREIUA A7 25 T e
void pause (double ms)

FELIM R, LIER DR
void setPin (int pin, int value)

i S B, SCIUAC B FPGAXS N 7 474 D ik
std::string toString (const LoSource source)
std::string toString (const RxChannel chan)
std::string toString (const TxChannel chan)
template<typename T >
constexpr const T & clamp (const T &v, const T &lo, const T &hi)
template <typename Float >
int round (Float f)
template<typename Float >
long long round64 (Float f)
template<typename Float >
int floor (Float f)
template <typename Float >
long long floor64 (Float f)
template<typename Float >
int ceil (Float f)
template<typename Float >
long long ceil64 (Float f)
template<<int N>
std::string frac2bin (const double frac)
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2.1 CX9261A i & Z &%

ZE

» constexpr double delay = 100
AFCEEFFIERS, HAIms

+ constexpr double gecDelay = 500
QECEFFIEIT, Hfims

211 MEERA

CalibMethod

enum class CX9261A::CalibMethod : std::uint8.t [strong]
WUk T79%: TST: BHB S i1 Rxil & # [, Bisec: —43v2: TxIBIE# , MultiPoints: 22 5 &S

e

TST

Bisec
MultiPoints
Tracking

DCCalibMethod

enum class CX9261A::DCCalibMethod : std::uint8-t [strong]
DCHZ#E 7% Tracking: FREERSHE HighPass: Erif B 28 JE 1 BLA

M
Tracking

HighPass

IOMode

enum class CX9261A::IOMode : std::uint8.t [strong]
B:OR: CMOS CMOSE: I3, LVDS_S LVDS/il/¥ 43\, LVDS_E LVDS7F iz

G
CMOS
LVDS«
S

LVDS«
E
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LoSource

enum class CX9261A::LoSource : std::uint8.t [strong]
AARAE

e

Pl
PlI2
PII3
Pll4
PlI5
Off

NCOMode

enum class CX9261A::NCOMode : std::uint8.t [strong]
NCO#E
M2E
Bypass
Up
Down
BIST

Master
Slaver

PortMode

enum class CX9261A::PortMode : std::uint8.-t [strong]
Wk R TERE
M2HE

Single
Dual

PowerMode

enum class CX9261A::PowerMode : std::uint8._t [strong]

HL AR 2
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2.1 CX9261A i & Z &%

M2AE
Shutdown
Sleep
Alert
Calib
Receive
Transmit
Duplex
Obs

RxChannel

enum class CX9261A::RxChannel : std::uint8_t [strong]
BumiE

e

Rx1
Rx2
Rx3

TemperatureComp

enum class CX9261A::TemperatureComp : std::uint8._t [strong]
i #ME X DAC: DACHE S Band: i 75X

Ve
DAC
Band

TrMode

enum class CX9261A::TrMode : std::uint8._t [strong]
ST A it e i

Ny

T
ALK FEAREAAEH LA @EE A TOR
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&
RIT
R2T2

TxChannel

enum class CX9261A::TxChannel : std::uint8_t [strong]
R5HEE
M2E

Tx1
Tx2

WorkMode

enum class CX9261A::WorkMode : std::uint8.t [strong]
RN e
O TAERE

M A

Rx
Tx
FDD

2.1.2 AR
afcBBPII()

bool CX9261A::afcBBP11l ( )
BBPLL AFC
IR [H]

e BE

afcPlI1()
bool CX9261A::afcPl1ll ( )
Pll1 AFC

IR [H]

e mBUE
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2.1 CX9261A i & Z &%

afcPII2()

bool CX9261A::afcPl1l2 ( )

Pli2 AFC
iR 7]

REBYUE
afcPII3()

bool CX9261A::afcPl113 ( )

PlI3 AFC

AR (]

e mBUE

afcPl14()

bool CX9261A::afcPll4 ( )

Pll4 AFC
IR |8

e
afcPlI5()

bool CX9261A::afcPl115 ( )

PlI5 AFC

AR (]

B E

beforeQecState()

std::map< int, int > CX9261A::beforeQecState ( )
QECKHE U A A sl B, EHTREZ AT FERAFRX T frde, RMEEKE
IR [H]

A& A7 28 L AE I map
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ceil()

template<typename Float >
int CX9261A::ceil (
Float £ )

ceil64()

template<typename Float >
long long CX9261A::ceil6d (
Float )

clamp()

template<typename T >

constexpr const T & CX9261A::clamp

const T & v,

const T & 1o,

const T & hi ) [constexpr]

configADCCalib()

void CX9261A::configADCCalib (
double adc )

ADCE: 1

2%

‘ adc ‘ ADCI# ‘

configAGC()

void CX9261A::configAGC (
const AGC & agc )

it B AGC

‘ agc ‘ AGCHEF 1k

configAGCDIG()

void CX9261A::configAGCDIG (

const AGCDIG & dig )

#1/E# Doxygen



2.1 CX9261A i & Z &%

13

BLEAGC DIG

e

[ dig [ AGCDIGE ik |

configAGCLMT()

void CX9261A::configAGCLMT (
const AGCLMT & Imt )

At B AGC LMT

[ imt | AGCLMTS F |

configAGCMode()

void CX9261A::configAGCMode (

int mode )
i B AGC R 5

K

‘ mode ‘ FE0~13 ‘

configAGCPDT/()

void CX9261A::configAGCPDT (
const AGCPDT & pdt )

fic 5 AGC PDT

ZH

[ pat | AGCPDT#iHf |

configBandwidthimpl()

std::pair< int, int > CX9261A::configBandwidthImpl (
const double bandwidth )

#I /£ # Doxygen
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configBBPLL()

void CX9261A::configBBPLL (
const CX9261AConfiguration & config )

Bic B P A D 27 A7 8%, L $EADCHIBBPLL

[ config | Cxo261AZ izt Ktk |

configCalibMethod()

void CX9261A::configCalibMethod (
const Calib & calib )

PRI %
4

| calib | kefeditath |

configDcCalib()

void CX9261A::configDcCalib (
const Calib & config )

DC Tracking

o

[ config | Cxoze1AR.E £tk |

configDcCalibMethod()

void CX9261A::configDcCalibMethod (
const DCCalibMethod method )

configDcHighPassFactor()

void CX9261A::configDcHighPassFactor (

const int factor )

#1/E# Doxygen



2.1 CX9261A i & Z &%

configDcTrackingLength()

void CX9261A::configDcTrackingLength (
const int lIength )

configFlashCalib()

void CX9261A::configFlashCalib ( )

Flash#& 1

configFPGA()

void CX9261A::configFPGA (

const Interface & interface )
R ECNDemotR AL EMCE %, F TRCEFPGAREL, F P JFR H CIIFREF I B 55 X M 2h g

‘ interface ‘ Interface 4t /442 ‘

configlnterface()

void CX9261A::configInterface (

const Interface & interface )
BC B AR T A

‘ interface ‘ Interfacelfit. B 45 414 ‘

configPll1()

void CX9261A::configPlll (
double 1o,
const Clock & clock )

it B PLL1 R
ZH

lo H b
clock | WJERgt MM, i L A ) ref firefDoubler & 4
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16

configPII2()

void CX9261A::configPll2 (

double 1o,
const Clock & clock )

fic & PLL2S %
¥

lo H bR

clock | WJehgtafa, i frefflirefDoubler )& 4
configPII3()

void CX9261A::configPll3 (

double 1o,
const Clock & clock )

fic & PLL3# %
S5
lo H b
clock | WHR&E Ry, AF FH H A irefflirefDoubler)& I

configPll4()

void CX9261A::configPl14 (

double 1Io,
const Clock & clock )

fii B PLLAST %
SR
lo H b
clock | WIEREERIMA, i LA [ refflirefDoubler & 4

configPII5()

void CX9261A::configPll5 (

double 1lo,
const Clock & clock )

fii B PLL5 A%

#il{E# Doxygen



2.1 CX9261A i & Z &%

S8
lo H braii
clock | BIEREEMIMA, i L A [ refflirefDoubler & 4

configPllimpl()

std::vector< int > CX9261A::configPllImpl (

const double 1o,

const double ref )

configPlISource()

void CX9261A::configPllSource (

const PllSource & pllSource )

it B PLLR 5

‘ pliSource ‘ PLISource 4t #4) {4 ‘

configPowerMode()

void CX9261A::configPowerMode (

PowerMode pm )

B iR Y
4

[ pm | st |

configPowerPins()

void CX9261A::configPowerPins (

const Power & power,

PowerMode pm )

B B Y

ZH
power | HLEHC E 4514
pm FH IR 5

#I /£ # Doxygen




18

configQecCalib()

void CX9261A::configQecCalib (
const CX9261AConfiguration & config )

QecIHETIR BRI KL, P MR A C L0 % 5 X I g AT A v

[ config | Cxo261ANH 4 il |

configRef()

void CX9261A::configRef (
double ref )

MiC B 52 225 I Bl 3 R 0 (1) 5 47 4

o

‘ ref‘ SN BIR, HAIMHz ‘

configRefDoubler()

void CX9261A::configRefDoubler (
bool doubler,
double ref )

Hic & 2 7% 15 i
ZH

doubler | fEAIZRIF K

ref ZHENIE, HBAIMHz
configRISCV()

void CX9261A::configRISCV (

bool on )
BCE N ALEERS, AR FH 75 A B A8 4 B A R o 7 R ) 75 T 3 A 3 3R

| on | JFRiXKH |
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2.1 CX9261A i & Z &%

configRxBandwidth()

void CX9261A::configRxBandwidth (
double bandwidth,

RxChannel chan )

Bt & RxHT 7

HEI
RBSCRRCH TE £ 5 SOBIE2 20%, HEULAE FlconfigReChannel i Bt 17 4 5 13 45

BH
bandwidth | 7755, HLAL(MHz)
chan JEIE Rx1/Rx2/Rx3

configRxChannel()

void CX9261A::configRxChannel (
const RxConfig & config,

RxChannel chan )
ML B Rxi#IE, EL5TIA, Mixerld &Bandwidth

ZH

config | RxConfig4s f4 {4
chan Rx1/Rx2/Rx3

configRxCIC()

void CX9261A::configRxCIC (
int cic )
fic & Rx CICUEV: #%

‘ cic ‘ i HUA% %4 0(Bypass)/20

configRxFilters()

void CX9261A::configRxFilters (

const Filters & filters )

Fic & RxJIED: 2%

#I /£ # Doxygen
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4

| filters | FilterstHatAs |

configRXFIR()

void CX9261A::configRxFIR (
int fir )

T B Rx FIRJE R &4l U5 2

28

| fir | $HEUAE S 0(Bypass)1/2/3/4/8 |

configRxFIRCoe()

void CX9261A::configRxFIRCoe (

const std::vector< double > & coe )
fic & Rx FIRJEJ % R4

4

| coe | IEMRAN, KA A6MIBEME, Mki128 |

configRxHBF1()

void CX9261A::configRxHBF1 (
int hbf )

fic B Rx HBF 1783 5 i B %

| hbr | #ELAE 8 0Bypass)/2 |

configRxHBF2()

void CX9261A::configRxHBF2 (
int hbf )

fic B Rx HBF2JE 7 3 B A5 51
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2.1 CX9261A i & Z &%

21

4

| hbf | $il £ 4 0(Bypass)/2

configRxHBF3()

void CX9261A::configRxHBF3 (
int hbf )

Tic & Rx HBF3UIE B s il U4

4

| bt | HIRUEH O(Bypass)/2/3 |

configRxMixer()

void CX9261A::configRxMixer (

int mixer )
fi. & Rx Mixer

‘ mixer‘ mixerf4 {7 ‘

configRxMultiPointsQec()

void CX9261A::configRxMultiPointsQec (
const CX9261AConfiguration & config,
const std::vector< double > & points,

RxChannel chan )
Rx7E 1 2 R HE

24
config | CX9261ARC & £ 4 14&
points | R
chan | ¥UCEIE

configRxMultiPointsQeclmpl()

void CX9261A::configRxMultiPointsQecImpl (
const CX9261AConfiguration & config,

#I /£ # Doxygen



22

const std::vector< double > & points,

const RxChannel chan )

configRxNco()

void CX9261A::configRxNco (

const RxNCO & nco,

double fs )
fic. & RX NCOHH R a7 17 %
ZH
nco | RX NCOP & 45 #414k
fs | adciEZ
configRxNcoFreq()

void CX9261A::configRxNcoFreq (
double freq,

double fs )
fic & Rx NCO#i %

freq | IRAATIZ

fs | adcil%
configRxNcoMode()

void CX9261A::configRxNcoMode (
NCOMode mode )

fit B Rx NCOEL R,

o

‘ mode ‘ NCO#Z:: Bypass/BIST/Up/Down

configRxNcoMS()

void CX9261A::configRxNcoMS (
NCOMode mode )

fit B Rx NCOELR,
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2.1 CX9261A & XRS5 % 23

4

‘ mode ‘ NCOMER.: Master/Slaver

configRXTIA()

void CX9261A::configRxTIA (
int tia,

RxChannel chan )

i ERx TIA

AR
AR TIAS S EUEE 7 %6 0%, 82U# FH configRxChannel bR Z03E 1T TIA T %

tia tiak4 fi7
chan | J#iE Rx1/Rx2/Rx3

configTemperatureCompensation()

void CX9261A::configTemperatureCompensation (

TemperatureComp mode )
L=RITE

| mode | i ¥Hist DAC/Band

configTxBandwidth()

void CX9261A::configTxBandwidth (
double bandwidth,

TxChannel chan )

B B X7 o
bandwidth | %5, HAL(MHz)
chan JEIE TX1/TX2
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configTxBandwidthimpl()

std::pair< int, int > CX9261A::configTxBandwidthImpl (
const double bandwidth )

configTxBIST()

void CX9261A::configTxBIST (
bool bist )

FC B TX NCO BISTHE

4

| bist | JFR/:HIBIST |

configTxChannel()

void CX9261A::configTxChannel (
const TxConfig & config,

TxChannel chan )
Bt B Txi#iE, MixerLd M Bandwidth

K

config | TxConfig4t f4 A
chan | Tx1/Tx2

configTxChannelFrequency()

void CX9261A::configTxChannelFrequency (
double 1o,

TxChannel chan )
HRIETxIETE A HRANAS, B RS2

lo YRR, #AL(MHz)
chan | IHiE(Tx1/Tx2)

configTxCIC()

void CX9261A::configTxCIC (

int cic )

#il{E# Doxygen
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fic B Tx CICTEN: 25

| cic | #tifi % 0(Bypass)/8/20/32/80

configTxFilters()

void CX9261A::configTxFilters (

const Filters & filters )
B0 B Tx I A%

K

| filters | Filters45 #y14 |

configTxFIR()

void CX9261A::configTxFIR (

int fir )
fic B Tx FIRJE: 234 (H A5

| fir | (A 0(Bypass)/1/2/3/4/8 |

configTxFIRCoe()

void CX9261A::configTxFIRCoe (

const std::vector< double > & coe
Bic B Tx FIRVER 4 544

| coe | IEMBAN, KEMGMIBME, Mki128 |

configTxHBF1()

void CX9261A::configTxHBF1 (
int hbf )

fic B Tx HBF 17 23 4 {550

)
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4

| hbf | (LS 0(Bypass)/2

configTxHBF2()

void CX9261A::configTxHBF2 (
int hbf )

ficl B Tx HBF2J5 i 28 6 1B 15 5L

4

‘ hbf ‘ 1B f5 44 0(Bypass)/2 ‘

configTxHBF3()

void CX9261A::configTxHBF3 (
int hbf )

il B Tx HBF3JE I 28 46 1B 15 4L

4

| bt | ${ 155 0(Bypass)/2/3 |

configTxMixer()

void CX9261A::configTxMixer (
int mixer,

TxChannel chan )
fi & Tx Mixer

4

mixer | VRAMGHE
chan | TX1/TX2

configTxMultiPointsQec()

void CX9261A::configTxMultiPointsQec (
const CX9261AConfiguration & config,

const std::vector< double > & points )
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28
config | CX9261ARC & £ H4)4k
points | X A5
configTxNco()

void CX9261A::configTxNco (

const TxNCO & nco,

double fs )
fic & TX NCOHH R A7 17 7%
28
nco | TX NCORC & 4% k4 {4
fs | adcilF
configTxNcoFreq()

void CX9261A::configTxNcoFreq

double freq,

double fs )
Iid B TX NCO#ii %

freq | TRATAIZR

fs | adcHiilf5iE %
floor()

template<typename Float >
int CX9261A::floor (

Float £ )

floor64()

template<typename Float >
long long CX9261A::floor64

Float £ )

(

(
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frac2bin()

template<int N>
std::string CX9261A::frac2bin (

const double frac

initialBBPLL()

void CX9261A::initialBBPLL ( )

WU BBPLLAH < 27 47 2%, WIS A T initialChip, G 75 Bt FH 1kt pR £

initialChip()

void CX9261A::initialChip ( )

FHaAE FrREs, BN BRI B R #F A 4E

initialPLL1()
void CX9261A::initialPLL1l ( )
WITHALPLLIAR R Z 748, 3 H T initialChip,
initialPLL2()

void CX9261A::initialPLL2 ( )
WIEALPLL2AH 27 A7 4%, A0S A T initialChip,
initialPLL3()

void CX9261A::initialPLL3 ( )
WITHPLL3AH R 25 /7 4%, 318 H T initialChip,
initialPLL4()

void CX9261A::initialPLL4 ( )
WIEPLLAAH A7 4%, A T initialChip,
initialPLL5()

void CX9261A::initialPLL5 ( )

WILHALPLLSAH G B A7 48, WM A T initialChip,

) 76 75 B FH bt R

U 1 75 B f ] FH 0 R K

YU 95 ] FH 1 B 4

YU 5 S FH L e 4

) 16 75 B A FH bt R
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initialPowerConfig()

void CX9261A::initialPowerConfig (
const CX9261AConfiguration & config )

et BRI, AR B E SR E AR 0T R B, AR B e SORC B R AR B2 T Y R 2

initialRxChannel()

void CX9261A::initialRxChannel (

RxChannel chan )
WIHALIEE, A HinitialChip R EU S W14 4LRX1, RX2, RX3=AMlid

4

| chan | iil RX1/RX2/RX3 |

initialTxChannel()

void CX9261A::initialTxChannel (

TxChannel chan )
WG TXIEIE
¥

| chan | i TX1/TX2

loadRxCalibPredis()

void CX9261A::loadRxCalibPredis (
unsigned char index,
RxChannel chan,

LoSource pll )
I ARAT BB HEE
index | “FindexZL K HE(H

chan | fi& € IERHEE )@ E
pll i H IFIPLL
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loadTxCalibPredis()

void CX9261A::1o0adTxCalibPredis (

unsigned char index,
TxChannel chan,

LoSource pll )

Ik CR A7 IR HEAE

ZH

index | “HindexZH RS HEAHE

chan | 487 N HEAR ()@ 1E
ol 8 IR B X B [ PLL
pause()

void CX9261A::pause (

double ms )

B SCIL I PR, SEILAE R D RE

ZH
| ms | St s

preparePlIForRxCalib()

void CX9261A::preparePllForRxCalib (

const CX9261AConfiguration & config,

RxChannel chan )

AR HE S P T B

ZH
config | CX9261AMC & 45 # {4
chan | BELRHTRIAEREIE

preparePlIForTxCalib()

void CX9261A::preparePllForTxCalib (

const CX9261AConfiguration & config )

VR A WIS PN L
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4

| config | Cx9261ARE 4511 |

preparePowerForRxCalib()

void CX9261A: :preparePowerForRxCalib (

const PllSource & pllSource )
R pl AT B A AR U 1) H Y 2

4

‘ pliSource ‘ PliISource 4t #4) 4 ‘

preparePowerForTxCalib()

void CX9261A::preparePowerForTxCalib (

const PllSource & pllSource )
R RIS Y E B AR T F) LA PR

‘ pliSource ‘ PlISource%E 4 A ‘

readRxCalibPredis()

CalibPredis CX9261A::readRxCalibPredis (

RxChannel chan )
SEH AT Rx chanif 18 FIR HE(E

ZH

‘ chan ‘ RxJ@1E ‘

i (5]

G ERET AL

readSpi()

int CX9261A::readSpi (

int address )
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ESI R B, SCBLSPIELE A2 T A
"
‘ address ‘ BN A A7 A ik ‘

N

12 el
AR (e ) 5 A7 A [

readTxCalibPredis()

CalibPredis CX9261A::readTxCalibPredis (

TxChannel chan )
BEH S HITx chaniB i FIR HEE

S8

‘ chan ‘ TxifE ‘

12 Jel
ARV ALES

restoreQecState()

void CX9261A::restoreQecState (
const std::map< int, int > & state )

i

~r

k52 QECHE I A2 Hh 5028 1 2 4745
28
‘ state ‘ beforeQecState K 41 [A] f\imap ‘

W

round()

template<typename Float >
int CX9261A::round (
Float £ )

round64()

template<typename Float >
long long CX9261A::round64 (
Float £ )
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rxCalib()

void CX9261A::rxCalib (
const CX9261AConfiguration & config,

RxChannel chan )
Rx 1

24
config | CX9261AML & 4 #14
chan | AT UHER)EE

rxDelayCalib()

void CX9261A::rxDelayCalib (
double fs,

RxChannel chan )
RXZE I 2 A% 1

fs ADCRFEZH
chan | RHERIRXIHEIE

rxFFTCalib()

void CX9261A::rxFFTCalib (
const double 1lo,
const double fs,
const int firLength,
const CX9261AConfiguration & config,

RxChannel chan )

rxTSTCalib()

void CX9261A::rxTSTCalib (

RxChannel chan )
RXHHE G i 1

o

| chan | eEfIRXiEI |
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saveRxCalibPredis()

void CX9261A::saveRxCalibPredis (
unsigned char index,
RxChannel chan,

LoSource pll )
il A7 B HEAE

S5
index | indexl B vEAH.
chan | WCEIE
pll i H IPLL

saveTxCalibPredis()

void CX9261A::saveTxCalibPredis (
unsigned char index,

TxChannel chan )
i AE IR HEAE
ZH

index | HSindexl K vEAH
chan | K5tiEIE

setPin()

void CX9261A::setPin (
int pin,

int value )
TSP R AL, DAL B FPGAXS B 75 7 4% T BE
ZH

pin A7k
value | FAT#E

toString() 11/31

std::string CX9261A::toString (

const LoSource source ) [inline]
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toString() 12/3]

std::string CX9261A::toString (

const RxChannel chan ) [inline]

toString() 13/31

std::string CX9261A::toString (

const TxChannel chan ) [inline]

txBisectionDcCalib()

void CX9261A::txBisectionDcCalib (
double fO0,
double fs )

TX 43 DCI HE
S8

fo | BHEZHIZE
fs | adcHiZ

txBisectionQecCalib()

void CX9261A::txBisectionQecCalib (
double fO0,
double fs )

TX = 7MEQECHK: 1

fo | MUEEHF
fs | adcHi%

txCalib()

void CX9261A::txCalib (
const CX9261AConfiguration & config )

[ config | Cxo2e1ARLE 2y lk |
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txTSTCalib()

void CX9261A::txTSTCalib (

const CX9261AConfiguration & config,

TxChannel chan )

TXBR G 5 HE
24
config | CX9261AML & 44 # 14
chan | BELRENIHIE
txTSTPhaseDelay()

void CX9261A::txTSTPhaseDelay (

const Clock & clock,
const double 1lo,
const double fs,
const double f0,

const TxChannel chan )

waitRxTSTFinished()

bool CX9261A::walitRxTSTFinished ( )

FFERXTSTAREWNRUEL R, WTHEE

i (5]

e HE

writeSpi()

~

fim
2

R

void CX9261A::writeSpi (

int address,

int value )

TESLUL R AL, SCIISPIE N A 745 TR
address | B5 NHIZ 725tk
value BEARITARE
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213 ZEHH

delay

constexpr double CX9261A::delay = 100 [constexpr]
AFCEEFFIER, Ffims

qecDelay

constexpr double CX9261A::gecDelay = 500 [constexpr]

QECZHAERT, #fims

3 KU
3.1 CX9261A::AGCL:HIk %

AGCHE 4 F 4

#include <defs.h>

Public J& %

* int mode

AGCH Ak #
- AGCPDT pdt

AGC PDTHR A K 454 1
« AGCLMT Imt

AGC LMTHR R F 2544 1R
« AGCDIG dig

AGC DIGHL & Fa i

3.1.1 F4AR

AGCHE &5 F 1

31.2 RERATEYY
dig

AGCDIG CX9261A::AGC::dig

AGC DIGH &5 44
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Imt

AGCLMT CX9261A::AGC::1mt
AGC LMTHE A (1) 45 # f4
mode

int CX9261A::AGC: :mode
AGCHE AL

pdt

AGCPDT CX9261A::AGC: :pdt

AGC PDTH 2 1) 45 ¥ 44

3.2 CX9261A::AGCDIGZ; ik =%

AGC DIGH 45 44

#include <defs.h>

Public J& {4
« int count
DIGH VTR E B A

« int threshold1

DIGHI{E 5 — 14
* int threshold2

DIGHRI{E 55—
* int threshold3

DIGHRI{E 5 =Y
« int threshold4

DIGHRI{E VU

3.21 PE4UiR

AGC DIGHE A & #

3.22 R RAEYY

count

int CX9261A::AGCDIG: :count

DIGH TR ERIME
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threshold1

int CX9261A::AGCDIG:

DIGHIE % —#%4

threshold2

int CX9261A::AGCDIG:

DIGHIA S Y

threshold3

int CX9261A::AGCDIG:

DIGEIE 25 =%

threshold4

int CX9261A::AGCDIG:

DIGERI1E 56 PO %4

3.3 CX9261A:AGCLMTZE M1k &%

AGC LMTHE 1 45 4 4

:thresholdl

:threshold?2

:threshold3

:threshold4

#include <defs.h>

Public J&
 int count
LMTE IR B R

* int threshold1
LMTERIEZE—F4
« int threshold2

LMTHIE 5 A
* int threshold3

LMTHRME S =4
* int threshold4

LMTER 565 DU A

3.3.1 4R

AGC LMTHE 2 1) 45 ¥ 4

{iE}
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1

332 EKHAZEYH

count

int CX9261A::AGCLMT: :count

LMT G 50 1

threshold1

int CX9261A::AGCLMT: :thresholdl
LMT A 55—

threshold2

int CX9261A::AGCLMT::threshold2
LMT A 55 — 44

threshold3

int CX9261A::AGCLMT::threshold3
LMT BRE 55 =44

threshold4

int CX9261A::AGCLMT::threshold4

LMT IR 265 DU A

3.4 CX9261A::AGCPDTZ; itk &%
AGC PDTHR 2 45 ¥4

#include <defs.h>

Public &k

* int pdtN
* int pdiM

3.4.1 AR

AGC PDTHE 1) 45 ¥ 4
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342 XKRAZEHRY
pdtM

int CX9261A::AGCPDT: :pdtM

pdtN

int CX9261A::AGCPDT: :pdtN

3.5 CX9261A::Calib%#itk &%

BUTEPS A EET AL

#include <defs.h>

Public J& %

* bool calibDC
&% TFF A DC Tracking
» DCCalibMethod dcCalibMethod
« int dcTrackingLength
DC Tracking & J&
* int dcHighPassFactor
DCHEHEIE: RE, BAARIEB AR S, JERE A
* std::uint8_t rx1CalibPIl
rx TREHEI pIlie 6, PUT | PlI2
* std::uint8_t rx2CalibPII
rx2IZHEIpIie %, PHT | P2
« std::uint8_t rx3CalibPIl
xSEHE pIiEE, PII5
* std::uint8_t tx1CalibPlII
xS HEI I pIE RS, PUIT | Pli2 | P3| Pll4
« std::uint8_t tx2CalibPII
2SI pIE B, PIT | P2 | PI3 | PlI4
+ CalibMethod rxMethod
» CalibMethod txMethod
» double fO
« std::vector< double > rxMultiPoints
RxZ R HERIAZE
« std::vector< double > txMultiPoints
TxZ% MU HER A

3.5.1 F4R

DU PSS e AL
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352 KAZTEYLH
calibDC

bool CX9261A::Calib::calibDC
=75 )5 DC Tracking
dcCalibMethod

DCCalibMethod CX9261A::Calib::dcCalibMethod

dcHighPassFactor

int CX9261A::Calib::dcHighPassFactor
DCERENEB BB, BORARIEBAP B sy, DB A
dcTrackingLength

int CX9261A::Calib::dcTrackingLength

DC Tracking K: J&

0

double CX9261A::Calib::f0

rx1CalibPIl

std::uint8_t CX9261A::Calib::rx1CalibP1ll
rx 1 HEIpIIE £, PIIT | PII2

rx2CalibPIl

std::uint8._t CX9261A::Calib::rx2CalibP1l1l
RAERIpIGERE, Pl | PlI2

rx3CalibPIl

std::uint8_t CX9261A::Calib::rx3CalibP1l1l

rx3MUEIplliEFE, PS5
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rxMethod

CalibMethod CX9261A::Calib::rxMethod

rxMultiPoints

std::vector<double> CX9261A::Calib::rxMultiPoints

SEFN i HIDETES

tx1CalibPIl

std::uint8.t CX9261A::Calib::tx1CalibP1l1l

VR HERIpIBE R, Pl | PI2 | PI3 | PlI4

tx2CalibPlI

std::uint8._t CX9261A::Calib::tx2CalibP1l1l

xR HEIpliE £, Pl | PlI2 | PI3 | Pll4

txMethod

CalibMethod CX9261A::Calib::txMethod

txMultiPoints

std::vector<double> CX9261A::Calib::txMultiPoints

TxZ R HER I

3.6 CX9261A::CalibPredisZ; #ik &%

Tl A7 7 i EHE 2 AR ) S F) 1

#include <defs.h>

Public & %

+ int bHigh

* int bLow

« int cHigh

* int cLow

* int dciHigh
« int dciLow

« int dcqHigh
* int dcglLow

#1/E# Doxygen



3.7 CX9261A::Clock& itk &%

45

3.6.1 FAAHA

Tl A7 78 T A HE 43 R B S5 A 1A

3.6.2 KpkAASE Ui

bHigh

int CX9261A:

bLow

int CX9261A:

cHigh

int CX9261A:

cLow

int CX9261A:

dciHigh

int CX9261A:

dciLow

int CX9261A:

dcqHigh

int CX9261A:

dcqlow

int CX9261A:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:CalibPredis:

:bHigh

:bLow

:cHigh

:cLow

:dciHigh

:dcilow

:dcgHigh

:dcglow

3.7 CX9261A::Clock& ¥tk &%

I B AR S S Has i A

#include <defs.h>
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Public J& £
» double ref
SENEPEEE, HALMHz
 double adc
ADCHIZ, HAf MHz
* int refDiv
SER AL

* bool bbUselntDiv

ST FH R A X
* bool refDoubler

KT E I 2 I B A 2

3.7.1  VEAIR

B A O S H S i

3.7.2 KRR

adc

double CX9261A::Clock::adc

ADCHIZE, HfIMHz

bbUselntDiv

bool CX9261A::Clock: :bbUseIntDiv

T AR R B 5

ref

double CX9261A::Clock::ref

SHENE, BAIMHZ

refDiv

int CX9261A::Clock::refDiv

SIS B LL

refDoubler

bool CX9261A::Clock::refDoubler

rE 5 S5 I P
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3.8 CX9261A::CX9261AConfigurationZs i ik &%

CX9261AZ5 f 14

#include <defs.h>

Public &1t

» TemperatureComp tempComp
TREME
» AGC agc
AGCHZE M1
« Interface interface
Interfaceh F 1k
+ Clock clock
Clock&: KA
* PlISource pllSource
PliSourceE i fA
+ Calib calib
Calib%5 164
* PlIFreq pllFreq
PliFreq#E 1 14
» TXxNCO txNco
TXNCOZ F {4
* RxNCO rxNco
RxNCO%5 Fi A
» RxConfig rx1Config
RxConfig# 1y
RxConfig rx2Config
RxConfig#t ¥4 {4
RxConfig rx3Config
RxConfig4s ¥ fi
TxConfig tx1Config
TxConfig&5 /b 1Ak
TxConfig tx2Config
TxConfigt ¥y
Filters rxFilters
Filters45 #4424
Filters txFilters
Filters£ #b {4
» PowerManagement powerManagement
PowerManagement& ¥ &
+ std::vector< double > rxFIRCoe
Rx FIRUER; %% R AL
« std::vector< double > txFIRCoe
Tx FIRIEIR 25 R HL

3.8.1 4R

CX9261A%; th A
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3.82 R AAZEY

agc

AGC CX9261A::CX9261AConfiguration::agc

AGCHE )14

calib

Calib CX9261A::CX9261AConfiguration::calib

CalibZt ¥y 44

clock

Clock CX9261A::CX9261AConfiguration::clock

Clock 4 #4) 44

interface

Interface CX9261A::CX9261AConfiguration::interface

Interface 4% f4 {4

plIFreq

PllFreq CX9261A::CX9261AConfiguration::pllFreqg

PlIFreq4h #4 fA

pliSource

PllSource CX9261A::CX9261AConfiguration::pllSource

PlISource%; 44

powerManagement

PowerManagement CX9261A::CX9261AConfiguration::powerManagement

PowerManagement& 414
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rx1Config

RxConfig CX9261A::CX9261AConfiguration::rx1Config
RxConfig#i 14 4

rx2Config

RxConfig CX9261A::CX9261AConfiguration::rx2Config
RxConfig s #4) {4

rx3Config

RxConfig CX9261A::CX9261AConfiguration::rx3Config
RxConfig45 4 {4

rxFilters

Filters CX9261A::CX9261AConfiguration::rxFilters
FiltersZtif4 4

rxFIRCoe

std::vector<double> CX9261A::CX9261AConfiguration: :rxFIRCoe
Rx FIRUES & R L

rxNco

RxNCO CX9261A::CX9261AConfiguration: :rxNco
RxNCOZ 1)

tempComp

TemperatureComp CX9261A::CX9261AConfiguration: :tempComp
T B 3

tx1Config

TxConfig CX9261A::CX9261AConfiguration::txlConfig

TxConfig4h f 4

#I /£ # Doxygen



50

tx2Config

TxConfig CX9261A::CX9261AConfiguration::tx2Config
TxConfig4h 4 7k

txFilters

Filters CX9261A::CX9261AConfiguration::txFilters

Filters&h i) ¢

txFIRCoe

std::vector<double> CX9261A::CX9261AConfiguration: :txFIRCoe
Tx FIRJED a5 5 5L

txNco

TxNCO CX9261A::CX9261AConfiguration: :txNco

TXNCOZE Fy i

3.9 CX9261A::FiltersZi#)ik &%

e B I B L SR MR, 0fiKbypass

#include <defs.h>

Public J&
 int fir
FIRJEJ: 2% th B ARAE 7554
* int hbf1
HBF13E3 % 3t B AdAE 155 54
« int hbf2
HBF2E; A i B AR f5 54
- int hbf3
HBF3E A3 B ARAE A5 54
« int cic
CICTE I 5 Fh ML AT E A5 2L
3.9.1 4R

Jic B D8 B AR AT R S Ak, 0f0Kbypass
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392 EKMAZEVH
cic

int CX9261A::Filters::cic

CICHE I #3h B AGE 551

fir

int CX9261A::Filters::fir

FIRJE A5 il B/ A7 B i 4

hbf1

int CX9261A::Filters::hbfl

HBF 138 % 2% b HAG (E 520

hbf2

int CX9261A::Filters::hbf2

HBF23 % 28 Fh B A (B 75 5L

hbf3

int CX9261A::Filters::hbf3

HBF3JE I &% i B4 (E 520

3.10 CX9261A::InterfaceZ; ik &%

Fc B 5 AR R S s bk

#include <defs.h>

Public &t

» WorkMode workMode
O TAER
» TrMode trMode
W i i AR =
» PortMode portMode
W B 1 AR
* |OMode ioMode
B P
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3.10.1  FE4AHER

- KAREEPS S V2 AL

3.10.2 KR L= H
ioMode

IOMode CX9261A::Interface::ioMode

RN

portMode

PortMode CX9261A::Interface::portMode

WA 1 E T AR

trMode

TrMode CX9261A::Interface::trMode

WS A e T A
workMode

WorkMode CX9261A::Interface::workMode

P TARARE

3.11 CX9261A::PlIFreq4 Hifk =%

fic B PLLATUR AH 5% 2 B4 4k

#include <defs.h>

Public J& ¥

 double pll1Freq
PLLIAYRETE, BALMHzZ
+ double pll2Freq
PLLOARYRIN%F, FATMHZ
+ double plI3Freq
PLL3AHRIS 5, BAA MHzZ
 double pll4Freq
PLLAARYRESSF, HATMHZ
+ double plI5Freq
PLLEAYRE %Y, B4 MHz
+ double rxExtFreq
FRWCETE A AR, APARIRAIER, B4 MHz
 double txExtFreq
RSP IRIEAT AR, AbARIRINZ, AL MHz
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3111 AR

P B PLLSR AR R S R A Hy 1

3.11.2 R A E A

pllI1Freq

double CX9261A::PllFreq::plllFreg

PLL1AHRR 4f, BAf7MHz

pli2Freq

double CX9261A::PllFreq::pll2Freq

PLL2AHRIN £, BAZMHzZ

plI3Freq

double CX9261A::PllFreq::pll3Freg

PLL3AS R %, A7 MHzZ

pll4Freq

double CX9261A::PllFreq::pll4Freq

PLLAAHRIN B, FAZMHZ

plI5Freq

double CX9261A::PllFreq::pll5Freq

PLLSAS RIS %, FA7MHzZ

rxExtFreq

double CX9261A::PllFreq::rxExtFreq

FRUSCHEE (I ANAHRIN,  AMAHRAIA,  HAIMHZ

txExtFreq

double CX9261A::PllFreq::txExtFreq

PP EIE ISP AIRI, APARIRINF, FAIMHZ
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3.12 CX9261A::PliSource4 ¥tk &%

P B PLLOREAR R S 4 & Hy 1

#include <defs.h>

Public & #

* bool rxUseExt

WU IE 2 A8 A AR
* bool txUseExt
R TE 2 B A A AR
» LoSource rx1Source
Rx 1l 8 AR AR
» LoSource rx2Source
Rx2i8 T8 AR KR
» LoSource rx3Source
RX3I8 T8 AR AR
+ LoSource tx1Source
Tx 13838 AR KR
+ LoSource tx2Source
TX2IBTE AR KR

3121 HE4R

He B PLLRJEAH R 2 45 iy

3122 KWMARERY]

rx1Source

LoSource CX9261A::PllSource::rxlSource
Rx 13 3 AR A

rx2Source

LoSource CX9261A::PllSource::rx2Source
Rx 21 T8 AR R 5

rx3Source

LoSource CX9261A::PllSource::rx3Source

Rx31H 1B A% KR
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rxUseExt

bool CX9261A::PllSource::rxUseExt

PG TE 2 15 8 A AR

tx1Source

LoSource CX9261A::PllSource::txlSource

Tx 1 HE AR AR

tx2Source

LoSource CX9261A::PllSource::tx2Source

Tx23 1 AR R JH

txUseExt

bool CX9261A::PllSource::txUseExt

I IIE A A AN AR

3.13 CX9261A::PowerZ4i ¥tk =%

fic AR A f A, ARz AR B

#include <defs.h>

Public & %

* bool dig_tx2
* bool dig_tx1

* bool dig_rx3
* bool dig-rx2
* bool dig_rx1
* bool fref1_rx
* bool auxadc2
* bool auxadc1
* bool auxdac
* bool temp_sensor
* bool bgr

* bool exlo

* bool tx2

* bool tx1

* bool rx3

* bool rx2
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* bool rx1

* bool pll5_Ido
* bool plI5

* bool pll4_Ido
* bool pll4

* bool plI3_Ido
* bool plI3

* bool pll2_ldo
* bool pll2

* bool pll1_Ildo
* bool pli1

* bool bbpll

3.13.1 4R

Mo B A A i, 1ARERIZE B

3.13.2 R AT EHH

auxadci

bool CX9261A::Power:

auxadc2

bool CX9261A::Power:

auxdac

bool CX9261A::Power:

bbpll

bool CX9261A::Power:

bgr

bool CX9261A::Power:

dig_rx1

bool CX9261A::Power:

rauxadcl

rauxadc2

rauxdac

:bbpll

:bgr

:dig._rxl
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dig_rx2

bool CX9261A:

dig_rx3

bool CX9261A:

dig_tx1

bool CX9261A:

dig-tx2

bool CX9261A:

exlo

bool CX9261A:

fref1_rx

bool CX9261A:

pli1

bool CX9261A:

pli1_ldo

bool CX9261A:

pli2

bool CX9261A:

pli2_ldo

bool CX9261A:

:Power:

:Power:

:Power:

:Power:

:Power:

:Power:

:Power:

:Power:

:Power:

:Power:

:dig-rx2

:dig._rx3

:dig_txl

:dig-tx2

texlo

:frefl_rx

:plll

:plll_1ldo

:pll2

:pll2_1do
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pli3

bool CX9261A::Power::pll3

pli3_ldo

bool CX9261A::Power::pll3_1do

pli4

bool CX9261A::Power::pll4

pli4_ldo

bool CX9261A::Power::plld_ldo

pll5

bool CX9261A::Power::pllb

pli5_ldo

bool CX9261A::Power::pll5_1do

rx1

bool CX9261A::Power::rxl

rx2

bool CX9261A::Power::rx2

rx3

bool CX9261A::Power::rx3

temp_sensor

bool CX9261A::Power::temp_-sensor
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tx1

bool CX9261A::Power::txl

tx2

bool CX9261A::Power::tx2

3.14 CX9261A::PowerManagementZ; ¥k &%
PeE A B, ARkt B, RO, FDDARE

#include <defs.h>

Public J&

» PowerMode powerMode
» Power rxPower

» Power txPower

» Power fddPower

3.14.1 4R

B PRI UE B, ik, B, RO, FDDARA

3.14.2 KR EUH
fddPower

Power CX9261A::PowerManagement::fddPower

powerMode

PowerMode CX9261A::PowerManagement : :powerMode

rxPower

Power CX9261A::PowerManagement::rxPower

txPower

Power CX9261A::PowerManagement: :txPower
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3.15 CX9261A::Registert &%

Register<, {77 i (17 1 bR 4

#include <utils.h>

Public /& i B 5

¢ template<typename T = int>
constexpr Register (const T value=0)
* unsigned char value () const
DA il 1 [1] 2 A 23 E
« void replace (const unsigned int start, const unsigned int end, unsigned char after)
X P AT BRAE AT B A H G WA 9): replace(7, 4, 0b1111); % 728 1 = DU Hi g 1
* auto operator[ ] (const size_t position)
¢ template<typename Type >
operator Type () const

3.15.1 FEARR

Register>, #7721 bR AL

3.15.2 3% R i R Bk
Register()

template<typename T = int>
constexpr CX9261A::Register::Register (

const T value = 0 ) [inline], [constexpr]

3.15.3 R R BB
operator Type()

template<typename Type >
CX9261A::Register::operator Type ( ) const [inline]

operator[]()

auto CX9261A::Register::operator[] (

const size_t position ) [inline]

replace()

void CX9261A::Register::replace (
const unsigned int start,

const unsigned int end,

unsigned char after ) [inline]
X ZF AT AAE AT A B B2 4 Bl: replace(7, 4, 0b1111); {2547 4% 1 = DU A7 1
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S8
start | JCUEHL
end | H1EfL
after | BEEHMIME

value()

unsigned char CX9261A::Register::value ( ) const
AR [m] 25 A7 2% E

3.16 CX9261A::RxConfig&i ¥k =%

P B R ORIEA RS H A i ik

#include <defs.h>

Public &k

« double bandwidth
BAROEIE 1dBT 95, HAMHz

 inttia
BUCHIBE TIAME S E, MEAEe
* int mixer

BB Mixertt 35 it B

3.16.1 4R

P B B ORIE A RS H A i ik

3.16.2 Kk A A& ik

bandwidth

double CX9261A::RxConfig: :bandwidth

BWCEIE1dB Y %, FAAIMHZ

mixer

int CX9261A::RxConfig::mixer

BEWGE TE MixerH 25 L B

[inline]
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tia

int CX9261A::RxConfig::tia

HWOETETIAE R E, HEFACES

3.17 CX9261A::RXxNCOZ; ik %

Bt & RX NCOMH 5 2 $L 45 #h 1k

#include <defs.h>

Public &t

* bool rxUseBist

I BISTH
* bool rxNCOBypass

75 Bypass NCO
* bool rxNCOUpward
g /TR
* bool rxNCOMaster

1 Fl Master/Slaverfi 2,
» double rxNCOFreq

NCO# =

3.17.1 VR4 AR

fic B RX NCOMH =S 45 1k

3.17.2 KR ALER Y
rxNCOBypass

bool CX9261A::RxNCO: :rxNCOBypass
#& Bypass NCO

rxNCOFreq

double CX9261A::RxNCO: :rxNCOFreq
NCO#ii#

rxNCOMaster

bool CX9261A::RxNCO: :rxNCOMaster

{# F{Master/Slavert&: =,
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rxNCOUpward

bool CX9261A::RxNCO: :rxNCOUpward
A bR RS R

rxUseBist

bool CX9261A::RxNCO: :rxUseBist

EEIFJEBISTAEZ

3.18 CX9261A::TxConfig4ifjik =%
P, T8 R S 008 T 56 2 0 ) £

#include <defs.h>

Public &k

» double bandwidth
RGBS 1081 58, HALMHz
* int mixer
RSB E Mixert 23 Fic B

3.18.1 V4R

Fic B A EE AR S S B h

3.18.2 KT EUHA

bandwidth

double CX9261A::TxConfig::bandwidth
RAFHETE1dBH %, HAIMHz

mixer

int CX9261A::TxConfig::mixer

J% 5 i@ B Mixerdt 25 il B
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3.19 CX9261A:TXNCOZ ik %

fic & TX NCO#H IS K45 fy i

#include <defs.h>

Public &t

* bool txUseBist

T A BISTHE
* double txNCOFreq

NCOiZ

3.19.1 4R

e ETX NCOAH K S K ik 4

3.19.2 KM AT EULH
txNCOFreq

double CX9261A::TxNCO: :txNCOFreq

NCO#H

txUseBist

bool CX9261A::TxNCO: :txUseBist

EEIFEBISTH

4 XHHEH
4.1 Changelog.txt 3 5%

4.2 cx9261adriver.cpp 15 %

#include "cx926ladriver.h"
#include "utils.h"

w4

H¥

I]

* namespace CX9261A
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PR3

« void CX9261A::initialChip ()
WIHES R RS, B BN E TR 7 484E
+ void CX9261A::initialPowerConfig (const CX9261AConfiguration &config)
WIgE IR E, R R B LI E MR i IS, 1R U B R R A s
« void CX9261A::initialBBPLL ()
WG BBPLLAE G T 728, WSIA A T initialChip, TN JC % 54 FH G ek 4k
+ void CX9261A::initialPLL1 ()
VIR PLLIAR R B A7 3%, WS 1 initialChip,  JU) JG 75 S FH 1k b6 4
« void CX9261A::initialPLL2 ()
VI PLLAA R A7 48, WA T initialChip, YU JG 5 SR FH ik R 40
+ void CX9261A::initialPLL3 ()
VIR PLLSH K A A7 3%, WS 1 initialChip, U] JC 75 S 1 FH I bR 450
« void CX9261A::initialPLL4 ()
I PLLARE R 27 A7 4%, A0S T initialChip, - N JIG 75 S 400 FH 1 R 20
* void CX9261A::initialPLL5 ()
VA PLLOAR R 25 A7 3, WS 1 initialChip, - JU) JG 75 S0 FH 1k B 40
 void CX9261A::configRef (double ref)
I B 52 225 I B S S R 1) B A7 4
+ void CX9261A::configBBPLL (const CX9261AConfiguration &config)
T LIS AR OGS A7 2%, B4 ADCHI BBPLL
* bool CX9261A::afcBBPII ()
BBPLL AFC
« std::vector< int > CX9261A::configPllimpl (const double lo, const double ref)
+ void CX9261A::configPIl1 (double lo, const Clock &clock)
T B PLL 1A%
* bool CX9261A::afcPII1 ()
PIl1 AFC
+ void CX9261A::configPII2 (double lo, const Clock &clock)
i & PLL2AJI R
* bool CX9261A::afcPIi2 ()
Pli2 AFC
+ void CX9261A::configPII3 (double lo, const Clock &clock)
IiC & PLL3E
* bool CX9261A::afcPII3 ()
PII3 AFC
+ void CX9261A::configPll4 (double lo, const Clock &clock)
e & PLL4ATI 5%
* bool CX9261A::afcPll4 ()
Pli4 AFC
+ void CX9261A::configPII5 (double lo, const Clock &clock)
T & PLLEATI R
* bool CX9261A::afcPII5 ()
PII5 AFC
+ void CX9261A::configAGCMode (int mode)
Pt B AGCHE A
+ void CX9261A::configAGCPDT (const AGCPDT &pdt)
it AGC PDT
+ void CX9261A::configAGCLMT (const AGCLMT &Imt)
M EAGC LMT

#I /£ # Doxygen



66

void CX9261A::configAGCDIG (const AGCDIG &dig)
it ZAGC DIG
void CX9261A::configAGC (const AGC &agc)
AL EAGC
void CX9261A::configRISCV (bool on)
BCE N AR, (N LEAT  WF AL AR A B R o 7 VA T T b A
void CX9261A::configTemperatureCompensation (TemperatureComp mode)
i B i kb
void CX9261A::configADCCalib (double adc)
ADCRHE
void CX9261A::configFlashCalib ()
Flashi% i
std::map< int, int > CX9261A::beforeQecState ()
QECKHER UL /3 A7 AR T B, FERFATRME A 77 EARAF X IR > S A7 4%, RHESIRE
void CX9261A::restoreQecState (const std::map< int, int > &state)
PRI QECKHETL 2 Hh B2 Y 2 A7 4
void CX9261A::preparePowerForRxCalib (const PlISource &pliSource)
TR pIEAC R C B A HER =T 1) P R
void CX9261A::preparePlIForRxCalib (const CX9261AConfiguration &config, RxChannel chan)
VR RE RS LI P B
bool CX9261A::waitRxTSTFinished ()
SR RXTSTA RS R, WHE
void CX9261A::rxTSTCalib (RxChannel chan)
RXIH G it R i
void CX9261A::rxDelayCalib (double fs, RxChannel chan)
RXGEIN 2 2 1k
void CX9261A::configDcCalib (const Calib &config)
DC Tracking
void CX9261A::configDcCalibMethod (const DCCalibMethod method)
void CX9261A::configDcTrackingLength (const int length)
void CX9261A::configDcHighPassFactor (const int factor)
void CX9261A::rxCalib (const CX9261AConfiguration &config, RxChannel chan)
RxHZ ifE
void CX9261A::configCalibMethod (const Calib &calib)
IR T
CalibPredis CX9261A::readRxCalibPredis (RxChannel chan)
BLHL 241 Rx chaniffl 18 (1R #iE(E
void CX9261A::saveRxCalibPredis (unsigned char index, RxChannel chan, LoSource pill)
xevaldi
void CX9261A::loadRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll)
InERARAF IR HEAE
void CX9261A::configRxMultiPointsQeclmpl (const CX9261AConfiguration &config, const std::vector< dou-
ble > &points, const RxChannel chan)
void CX9261A::configRxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double >
&points, RxChannel chan)
Rx7E i 2 RIRLHE
void CX9261A::preparePowerForTxCalib (const PlISource &pliSource)
HRAfE pIAFC B A HERSE 2T 1) Fl RS
void CX9261A::preparePlIForTxCalib (const CX9261AConfiguration &config)
RS UL PN L B
void CX9261A::txBisectionQecCalib (double f0, double fs)
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TX 3% QECKHE
+ void CX9261A::1xTSTCalib (const CX9261AConfiguration &config, TxChannel chan)
TXU IR G THER e
+ void CX9261A::txBisectionDcCalib (double f0, double fs)
TX_ 531 DCR
+ void CX9261A::configTxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double >
&points)
TxZ% sk
+ void CX9261A::1xCalib (const CX9261AConfiguration &config)
Tl TE A% 1
+ void CX9261A::saveTxCalibPredis (unsigned char index, TxChannel chan)
AR HEE
+ void CX9261A::loadTxCalibPredis (unsigned char index, TxChannel chan, LoSource pll)
IR M RHAEAE
» void CX9261A::configQecCalib (const CX9261AConfiguration &config)
QectHETHZ BRH, P S AR 41 T B 1 13048 FH Oxof S8 77 Vb AT R
+ void CX9261A::configTxNco (const TXNCO &nco, double fs)
fic & TX NCOM KA fr45
+ void CX9261A::configTxBIST (bool bist)
Jic & TX NCO BISTIE X,
+ void CX9261A::configTxNcoFreq (double freq, double fs)
Jic & TX NCOSiR
+ void CX9261A::configRxNco (const RXNCO &nco, double fs)
fic B RX NCOM K 77 A7-45
+ void CX9261A::configRxNcoMode (NCOMode mode)
fic & Ax NCOR
+ void CX9261A::configRxNcoMS (NCOMode mode)
fit & Rx NCOIR =,
« void CX9261A::configRxNcoFreq (double freq, double fs)
Ti B Rx NCOZ:
» void CX9261A::configinterface (const Interface &interface)
R 4 1R 5 1728
+ void CX9261A::configPlISource (const PlISource &plISource)
Wi B PLLA
+ void CX9261A::configPowerMode (PowerMode pm)
e AR =
» void CX9261A::configPowerPins (const Power &power, PowerMode pm)
i B F Y
« void CX9261A::configRefDoubler (bool doubler, double ref)
i B 5%
+ void CX9261A::initialRxChannel (RxChannel chan)
WIgaAmiE, i W initialChiplh L WIUR L RXT, RX2, RX3—=/NiliE
+ std::pair< int, int > CX9261A::configBandwidthimpl (const double bandwidth)
+ void CX9261A::configRxBandwidth (double bandwidth, RxChannel chan)
fic & Rt T
+ void CX9261A::configRxTIA (int tia, RxChannel chan)
B & Ax TIA
+ void CX9261A::configRxMixer (int mixer)
Hic & Rx Mixer
+ void CX9261A::configRxChannel (const RxConfig &config, RxChannel chan)
i B RxEIE, L7 TIA, Mixerld & Bandwidth
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void CX9261A::configRxFIR (int fir)
T ¥ Rx FIRIE I 284 L A5 4L
void CX9261A::configRxHBF1 (int hbf)
T ¥ Rx HBF 1E% 25 Hl LA 4
void CX9261A::configRxHBF2 (int hbf)
Jic B Rx HBF2JE I #5 Hl B fi5 3
void CX9261A::configRxHBF3 (int hbf)
Hic B Rx HBF3JE I F it B A £
void CX9261A::configRxCIC (int cic)
IiC & Rx CICUE I 3%
void CX9261A::configRxFilters (const Filters &filters)
il B RxJrE I 2%
void CX9261A::configRxFIRCoe (const std::vector< double > &coe)
IiC & Rx FIRIE I 28 R4
std::pair< int, int > CX9261A::configTxBandwidthimpl (const double bandwidth)
void CX9261A::configTxBandwidth (double bandwidth, TxChannel chan)
Hic B T v
void CX9261A::configTxMixer (int mixer, TxChannel chan)
i & Tx Mixer
void CX9261A::initialTxChannel (TxChannel chan)
WIG Ak Txid e
void CX9261A::configTxChannelFrequency (double lo, TxChannel chan)
MRS TOBTE AR, W B XS B2 4
void CX9261A::configTxChannel (const TxConfig &config, TxChannel chan)
Jic & TxiliE, Mixerh K Bandwidth
void CX9261A::configTxFIR (int fir)
TIC B Tx FIRE I &4 {15 4L
void CX9261A::configTxHBF1 (int hbf)
TiC B Tx HBF 1B #5547 B A5 20
void CX9261A::configTxHBF2 (int hbf)
e B Tx HBF2UE 2547 fEL A5 2
void CX9261A::configTxHBF3 (int hbf)
Tic B Tx HBFBIEE 754 fE 5 2
void CX9261A::configTxCIC (int cic)
I & Tx CICUE I %%
void CX9261A::configTxFilters (const Filters &filters)
Wil B T 28
void CX9261A::configTxFIRCoe (const std::vector< double > &coe)
W B Tx FIRNE I & 2 5L
CalibPredis CX9261A::readTxCalibPredis (TxChannel chan)
BEECY AT Tx chami@ i 1AL HE(E
void CX9261A::configFPGA (const Interface &interface)
ULER BRI DemotR BE I B B AL, HTHCEFPGAR: I, HF IR B CHIFE R N 5 5 % M ThhE
void CX9261A::rxFFTCalib (const double lo, const double fs, const int firLength, const CX9261AConfiguration
&config, RxChannel chan)

void CX9261A::txTSTPhaseDelay (const Clock &clock, const double lo, const double fs, const double f0,
const TxChannel chan)

4.3 cx9261adriver.h X {F=%

#include "defs.h"
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i 44 22 18]

* namespace CX9261A

TR X

« #define VERSION 1.7.0
- #define LOGGING(x)

R

+ void CX9261A::writeSpi (int address, int value)
TSI KA, SEILSPIS N\ a7 28 DI e
+ int CX9261A::readSpi (int address)
TS R, S SPREEL A AT A TR
+ void CX9261A::pause (double ms)
HESIMR, SO
+ void CX9261A::setPin (int pin, int value)
TSI R A, SCILIC B FPGAXT I % 4745 T g
+ void CX9261A::initialChip ()
WIS RS, B E B E TR A A 38E
+ void CX9261A::initialPowerConfig (const CX9261AConfiguration &config)
WA HRIC S, SR B S B A B R R B, A 1 OGBS I e B
« void CX9261A::initialBBPLL ()
It BBPLLAR K 27 A7-4%, WA T initialChip, N G 75 S A FH 11 R
+ void CX9261A::initialPLL1 ()
VIUAPLLIAR R 27 473, WS 1 initialChip, U] JC 75 S 1 Fi I bR 450
« void CX9261A::initialPLL2 ()
WA PLL2AR KR 25 A7 4%, AN T initialChip, - N G 5 S 4t FH 1 R 250
+ void CX9261A::initialPLL3 ()
VIR PLLSHA R 27 473, WS 1 initialChip, U] JC 75 S 1 Fi I R 450
« void CX9261A::initialPLL4 ()
I PLLARE R 25 A7 4%, A0S T initialChip, - W) G 5 S 4t FH 1 R 250
+ void CX9261A::initialPLL5 ()
VA PLLOKA R 7 473, WS 1 initialChip, U] JC 75 S 1 Fi I bR 450
+ void CX9261A::configRef (double ref)
WE B 52 2 7% I AT R I 1) 27 A7 4
+ void CX9261A::configBBPLL (const CX9261AConfiguration &config)
PC B N B ARG a7 A7 4%, EL45ADCHI BBPLL
* bool CX9261A::afcBBPII ()
BBPLL AFC
+ void CX9261A::configPIl1 (double lo, const Clock &clock)
T & PLL 1A 3R
* bool CX9261A::afcPII1 ()
PllT AFC
+ void CX9261A::configPIll2 (double lo, const Clock &clock)
1ic B PLL2S %
* bool CX9261A::afcPII2 ()
Pll2 AFC
+ void CX9261A::configPII3 (double lo, const Clock &clock)
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e & PLL3I R
bool CX9261A::afcPlI3 ()
PII3 AFC
void CX9261A::configPll4 (double lo, const Clock &clock)
1 B PLL4TI %
bool CX9261A::afcPll4 ()
Pli4 AFC
void CX9261A::configPII5 (double lo, const Clock &clock)
it & PLL5AJ %
bool CX9261A::afcPII5 ()
PII5 AFC
void CX9261A::configAGCMode (int mode)
fit B AGCHE R,
void CX9261A::configAGCPDT (const AGCPDT &pdt)
it BAGC PDT
void CX9261A::configAGCLMT (const AGCLMT &Imt)
fic 5 AGC LMT
void CX9261A::configAGCDIG (const AGCDIG &dig)
il B AGC DIG
void CX9261A::configAGC (const AGC &agc)
it & AGC
void CX9261A::configRISCV (bool on)
BC B A ERAS, AR S 75 AL B AR 50 Bh RS o g A 7 BT S AL EE AR
void CX9261A::configTemperatureCompensation (TemperatureComp mode)
fic B AR
void CX9261A::configADCCalib (double adc)
ADCE:
void CX9261A::configFlashCalib ()
Flashi
std::map< int, int > CX9261A::beforeQecState ()
QECKHES BURIR A TP A LB, EHMTREZ AT 77 BRI 747498, KHERIkE
void CX9261A::restoreQecState (const std::map< int, int > &state)
W5 QECK HE I 2 Hh B3R (¥ 2 A7 2%
void CX9261A::preparePowerForRxCalib (const PlISource &pliSource)
R pIA R IC B AR HER 2 1) i R A
void CX9261A::preparePlIForRxCalib (const CX9261AConfiguration &config, RxChannel chan)
TR HE I PIF T
bool CX9261A::waitRxTSTFinished ()
LRFRXTSTAE N IRIES R, AHE
void CX9261A::rxTSTCalib (RxChannel chan)
RXIH G it R
void CX9261A::rxDelayCalib (double fs, RxChannel chan)
RXGE I 2 1
void CX9261A::configDcCalib (const Calib &config)
DC Tracking
void CX9261A::configDcCalibMethod (const DCCalibMethod method)
void CX9261A::configDcTrackingLength (const int length)
void CX9261A::configDcHighPassFactor (const int factor)
void CX9261A::rxCalib (const CX9261AConfiguration &config, RxChannel chan)
Rxf: 1H
void CX9261A::configCalibMethod (const Calib &calib)
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ERRHE T %
+ CalibPredis CX9261A::readRxCalibPredis (RxChannel chan)
BEE Y T Rx cham@ i 1A HEA
+ void CX9261A::saveRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll)
R
+ void CX9261A::loadRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll)
INFIRAF IR
+ void CX9261A::configRxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double >
&points, RxChannel chan)
R AU HE
» void CX9261A::preparePowerForTxCalib (const PliSource &pllSource)
HRHfs pIRFIC B A HERSE 20T 1) Pl A
+ void CX9261A::preparePlIForTxCalib (const CX9261AConfiguration &config)
AR LI PIFITC
» void CX9261A::txBisectionQecCalib (double f0, double fs)
TX /35 QECKLHE
+ void CX9261A::txTSTCalib (const CX9261AConfiguration &config, TxChannel chan)
TXRHSGE T
» void CX9261A::txBisectionDcCalib (double f0, double fs)
TX 532 DO
+ void CX9261A::configTxMultiPointsQec (const CX9261AConfiguration &config, const std::vector< double >
&points)
X% R AME
+ void CX9261A::txCalib (const CX9261AConfiguration &config)
T R
+ void CX9261A::saveTxCalibPredis (unsigned char index, TxChannel chan)
AR
+ void CX9261A::loadTxCalibPredis (unsigned char index, TxChannel chan, LoSource pll)
IEA (B
+ void CX9261A::configQecCalib (const CX9261AConfiguration &config)
QecIHETHZ B AL, 1A FIS AR 388 T 328 9% A5 P X oL 5 i AT AR
+ void CX9261A::configTxNco (const TXNCO &nco, double fs)

Jic & TX NCOM R ZF 7754

+ void CX9261A::configTxBIST (bool bist)
Jic & TX NCO BISTHE,

+ void CX9261A::configTxNcoFreq (double freq, double fs)
Jic & TX NCOSiR

+ void CX9261A::configRxNco (const RXNCO &nco, double fs)
fic B RX NCOMI K 7 A7-45

» void CX9261A::configRxNcoMode (NCOMode mode)
fic. & Rx NCOR: =,

+ void CX9261A::configRxNcoMS (NCOMode mode)
Jic B Rx NCOR X,

+ void CX9261A::configRxNcoFreq (double freq, double fs)
fic. & Rx NCOS %

« void CX9261A::configinterface (const Interface &interface)
i B 2 T AH DR B A0

+ void CX9261A::configPlISource (const PlISource &plISource)
Wi & PLLA R

+ void CX9261A::configPowerMode (PowerMode pm)
P AR =
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void CX9261A::configPowerPins (const Power &power, PowerMode pm)
i B PR B
void CX9261A::configRefDoubler (bool doubler, double ref)
W B 225 A5 s
void CX9261A::initialRxChannel (RxChannel chan)
WIUaAIEE, M initialChipR B2 WM LRXT, RX2, RX3—=/-i@iH
void CX9261A::configRxBandwidth (double bandwidth, RxChannel chan)
Fic B RxT 9
void CX9261A::configRxTIA (int tia, RxChannel chan)
Bt B Rx TIA
void CX9261A::configRxMixer (int mixer)
fic & Rx Mixer
void CX9261A::configRxChannel (const RxConfig &config, RxChannel chan)
i & RxiBIE, B TIA, Mixerbh J Bandwidth
void CX9261A::configRxFIR (int fir)
Tic B Rx FIRIE P i A% £
void CX9261A::configRxHBF1 (int hbf)
TiE B Rx HBF 1835 &l LA 25
void CX9261A::configRxHBF2 (int hbf)
Wi B Rx HBF2JE I ds il U 2
void CX9261A::configRxHBF3 (int hbf)
Tic B Rx HBF3UE I ds il LA
void CX9261A::configRxCIC (int cic)
fic & Rx CICUE W %%
void CX9261A::configRxFilters (const Filters &filters)
TiE. 2 R 3%
void CX9261A::configRxFIRCoe (const std::vector< double > &coe)
Tie B Rx FIRIEJ A% 24
void CX9261A::configTxBandwidth (double bandwidth, TxChannel chan)
fic B T e
void CX9261A::configTxMixer (int mixer, TxChannel chan)
Hic & Tx Mixer
void CX9261A::initialTxChannel (TxChannel chan)
HIGEA T 8
void CX9261A::configTxChannelFrequency (double lo, TxChannel chan)
AR Tl AR A, WE X R 24
void CX9261A::configTxChannel (const TxConfig &config, TxChannel chan)
fic & TxiBiE, Mixerlh & Bandwidth
void CX9261A::configTxFIR (int fir)
T B Tx FIRE I &4 (15 4L
void CX9261A::configTxHBF1 (int hbf)
TiE B Tx HBF 18I 24 B 2
void CX9261A::configTxHBF2 (int hbf)
WiE B Tx HBF2UE I 24 (B 2
void CX9261A::configTxHBF3 (int hbf)
TiE B Tx HBF IR 24 fEL A
void CX9261A::configTxCIC (int cic)
IiC & Tx CICUE I 3%
void CX9261A::configTxFilters (const Filters &filters)
Tl B Ts I g
void CX9261A::configTxFIRCoe (const std::vector< double > &coe)
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Wi B Tx FIRVE B & 25
+ CalibPredis CX9261A::readTxCalibPredis (TxChannel chan)
BEE 41 Tx chanif & 1 R HE(E
« void CX9261A::configF PGA (const Interface &interface)
LR ECA DemotR L EBL & PR %L, FH THECEFPGAR: I, H P IT K H CRIFETF I N 5 5% 8 D) fE

431 FHENUH

LOGGING

#define LOGGING (

X )

VERSION

#define VERSION 1.7.0

4.4 cx9261adriver.h

P GEAZ A R SCAS.

00001

00005 #ifndef CX9261ADRIVER.CX9261ADRIVER_H
00006 #define CX9261ADRIVER.CX9261ADRIVER_H
00007

00008 #define VERSION 1.7.0

00009

00010 #include "dgfs.h"
00011 // WIRATER G HEAL, FERE NI E L
00012 // #define USE_LOGGING

00013

00014 #ifdef USE_LOGGING

00015 # define LOGGING (x) logging (x);
00016 #else

00017 +# define LOGGING (x)

00018 #endif

00019

00020 namespace Cx9261A {

00021 #ifdef USE_LOGGING

00026 void logging(const std::string& msg);

00027 #endif

00033 void writeSpi(int address, int wvalue);

00039 int readSpi(int address);

00044 void pause (double ms);

00050 void setPin(int pin, int value);

00054 void initialChip();

00058 void initialPowerConfig(const CX9261AConfiguration& config);
00062 void initialBBPLL();

00066 void initialPLL1 (
00070 void initialPLL2(
00074 void initialPLL3();

00078 void initialPLL4();

00082 void initialPLL5();

00087 void configRef (double ref);

00092 void configBBPLL (const CX9261AConfiguration& config);
00097 bool afcBBP1ll();

00103 void configPlll (double lo, const Clocké& clock);

00108 bool afcPlll();

00114 void configPl1l2 (double lo, const Clocké& clock);

00119 bool afcPll2();

00125 void configP1l13 (double lo, const Clock& clock);

00130 bool afcPl13();

00136 void configPl1l4 (double lo, const Clocké& clock);

00141 bool afcPll4();

00147 void configPl1l1l5 (double lo, const Clock& clock);

00152 bool afcPll5();

00157 void configAGCMode (int mode) ;

00162 void configAGCPDT (const AGCPDT& pdt);

00167 void configAGCLMT (const AGCLMT& 1lmt);

)i
)i
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00172
00177
00182
00187
00192
00196
00201
00206
00211
00217
00222
00227
00233
00238
00239
00240
00241
00247
00252
00258
00265
00272
00279

00284
00289
00295
00301
00307
00313
00318
00324
00331
00336
00342
00347
00353
00359
00364
00369
00375
00380
00385
00390
00396
00402
00407
00414
00421
00426
00432
00437
00442
00447
00452
00457
00462
00467
00473
00479
00484
00490
00496
00501
00506
00511
00516
00521
00526
00531
00537
00542
00543
00544
00545

void
void
void
void
void
void
std:
void
void
void
bool
void
void
void
void
void
void
void
void

configAGCDIG (const AGCDIG& dig);

configAGC (const AGC& agc);

configRISCV (bool on);

configTemperatureCompensation (TemperatureComp mode) ;
configADCCalib (double adc);

configFlashCalib () ;

:map<int, int> beforeQecState();

restoreQecState (const std::map<int, int>& state);
preparePowerForRxCalib (const PllSource& pllSource);

preparePllForRxCalib (const CX9261AConfiguration& config, RxChannel chan);

waltRxTSTFinished () ;

rxTSTCalib (RxChannel chan);

rxDelayCalib (double fs, RxChannel chan);

configDcCalib (const Calib& config);

configDcCalibMethod (DCCalibMethod method) ;
configDcTrackingLength (int length);
configDcHighPassFactor (int factor);

rxCalib (const CX9261AConfiguration& config, RxChannel chan);
configCalibMethod (const Calib& calib);

CalibPredis readRxCalibPredis (RxChannel chan);

void
void
void

void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void

saveRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll);
loadRxCalibPredis (unsigned char index, RxChannel chan, LoSource pll);

configRxMultiPointsQec (const CX9261AConfiguration& config, const std::vector<double>& points,
RxChannel chan);

preparePowerForTxCalib (const PllSource& pllSource);
preparePllForTxCalib (const CX9261AConfiguration& config);
txBisectionQecCalib (double f0, double fs);

txTSTCalib (const CX9261AConfiguration& config, TxChannel chan);
txBisectionDcCalib (double f0, double fs);

configTxMultiPointsQec (const CX9261AConfiguration& config, const std::vector<double>& points);

txCalib(const CX9261AConfiguration& config);
saveTxCalibPredis (unsigned char index, TxChannel chan);
loadTxCalibPredis (unsigned char index, TxChannel chan, LoSource pll);
configQecCalib (const CX9261AConfiguration& config);
configTxNco (const TxNCO& nco, double fs);

configTxBIST (bool bist);

configTxNcoFreq(double freq, double fs);

configRxNco (const RxNCO& nco, double fs);
configRxNcoMode (NCOMode mode) ;

configRxNcoMS (NCOMode mode) ;

configRxNcoFreq(double freq, double fs);
configInterface (const Interface& interface);
configPllSource (const PllSource& pllSource);
configPowerMode (PowerMode pm) ;

configPowerPins (const Power& power, PowerMode pm);
configRefDoubler (bool doubler, double ref);
initialRxChannel (RxChannel chan);

configRxBandwidth (double bandwidth, RxChannel chan);
configRxTIA (int tia, RxChannel chan);

configRxMixer (int mixer);

configRxChannel (const RxConfig& config, RxChannel chan);
configRxFIR(int fir);

configRxHBF1 (int hbf);

configRxHBF2 (int hbf);

configRxHBF3 (int hbf);

configRxCIC (int cic);

configRxFilters (const Filters& filters);

configRxFIRCoe (const std::vector<double>& coe);
configTxBandwidth (double bandwidth, TxChannel chan);
configTxMixer (int mixer, TxChannel chan);
initialTxChannel (TxChannel chan);
configTxChannelFrequency (double lo, TxChannel chan);
configTxChannel (const TxConfig& config, TxChannel chan);
configTxFIR (int fir);

configTxHBF1 (int hbf);

configTxHBF2 (int hbf);

configTxHBF3 (int hbf);

configTxCIC (int cic);

configTxFilters (const Filters& filters);

configTxFIRCoe (const std::vector<double>& coe);

CalibPredis readTxCalibPredis (TxChannel chan);

void

configFPGA (const Interface& interface);

} // namespace CX9261A

#endif // CX9261ADRIVER.CX9261ADRIVER_H

45 defs.h X5k

#include <bitset>
#include <map>
#include <vector>
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ES

e struct CX9261A::AGCPDT
AGC PDTHL [ &5 ¥ 1k
« struct CX9261A::AGCLMT
AGC LMTH [ 55 ¥4 i
« struct CX9261A::AGCDIG
AGC DIGH [ 25 46 4
* struct CX9261A::AGC
AGCHER &5 h ik
« struct CX9261A::Clock
e ep AR S S H S M ik
« struct CX9261A::Calib
REHEA RS A W ik
* struct CX9261A::PliISource
Wi B PLLRIRAH S B 4 K s
« struct CX9261A::PlIFreq
fic B PLLATZR AR S S HU S5 W R
« struct CX9261A::Interface
fic B B2 A R SRS ik
struct CX9261A::TxNCO
fic B TX NCOMI =S B s /i
struct CX9261A::RxNCO
fic B RX NCOM RS B4 Mtk
struct CX9261A::RxConfig
fic B B SCE I AH S S HU S M A
struct CX9261A::TxConfig
fic B R STETE AR S S H S Mk
struct CX9261A::Filters
e B IR AR LS AR, 0fR3R bypass
struct CX9261A::Power
fic B AR S M, RRIZAEER A
struct CX9261A::PowerManagement
Ao E AR U, A BUERE, B, KA, FDDREEC
struct CX9261A::CalibPredis
A7 78 AL HE 25 R I 5
struct CX9261A::CX9261AConfiguration
CX9261AZE R 1A

ErEZes|

* namespace CX9261A
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&S
+ enum class CX9261A::WorkMode : std::uint8_t { CX9261A::Rx , CX9261A::Tx , CX9261A::FDD }
O TARRL
+ enum class CX9261A::TrMode : std::uint8_t { CX9261A::R1T1, CX9261A::R2T2 }
WK B T R
+ enum class CX9261A::PortMode : std::uint8_t { CX9261A::Single , CX9261A::Dual }
Wk P2 I A R

+ enum class CX9261A::I0OMode : std::uint8_t { CX9261A::CMOS , CX9261A::LVDS_S , CX9261A:LVDS_E }

BB CMOS CMOSH: I, LVDS.S LVDSIFAE, LVDS.E LVDSH A
« enum class CX9261A::LoSource : std::uint8_t {
CX9261A::Pll1 =0b00001 , CX9261A::PlI2 = 0b00010, CX9261A::PII3 = 0b00100 , CX9261A::Pll4 = 0b01000

CX9261A::PII5 = 0b10000 , CX9261A::0ff = 0 }
AARAIR
+ enum class CX9261A::RxChannel : std::uint8_t { CX9261A::Rx1 = 1, CX9261A::Rx2, CX9261A::Rx3 }
Pl E
+ enum class CX9261A::TxChannel : std::uint8_t { CX9261A:Tx1 = 1, CX9261A:Tx2 }
KAEIE
+ enum class CX9261A::PowerMode : std::uint8_t {
CX9261A::Shutdown = 0, CX9261A::Sleep , CX9261A::Alert , CX9261A::Calib ,
CX9261A::Receive , CX9261A::Transmit , CX9261A::Duplex , CX9261A::0bs }
LA X
« enum class CX9261A:NCOMode : std::uint8_t {
CX9261A::Bypass = 0, CX9261A::Up , CX9261A::Down , CX9261A::BIST ,
CX9261A:Master , CX9261A::Slaver }

NCO3{
+ enum class CX9261A::TemperatureComp : std::uint8_t { CX9261A::DAC = 0, CX9261A::Band }

AME DAC: DACKE S Band: Bkt
» enum class CX9261A::CalibMethod : std::uint8_t { CX9261A::TST =0, CX9261A::Bisec, CX9261A::MultiPoints
, CX9261A::Tracking }
KT 1 TST: WHSSi it Rl {8, Bisec: — 431 TxiBI&{# M, MultiPoints: % m5 KiHE
+ enum class CX9261A::DCCalibMethod : std::uint8_t { CX9261A::Tracking = 0, CX9261A::HighPass }
DCHEHETT 1 Tracking: FREFAZHE HighPass: fil i€ 4y 18 B

« std::string CX9261A::toString (const LoSource source)
« std::string CX9261A::toString (const RxChannel chan)
« std::string CX9261A::toString (const TxChannel chan)

« constexpr double CX9261A::delay = 100
AFCEEFFILRT, Hfims

+ constexpr double CX9261A::gecDelay = 500
QECEFFIEI, Hfims
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4.6 defs.h

P B AZ A R SR,

00001

00005 #ifndef CX9261ADRIVERDEFS_H

00006 #define CX9261ADRIVER.DEFS_H

00007

00008 #include <bitset>

00009 #include <map>

00010 #include <vector>

00011

00012 #ifdef interface

00013 # undef interface

00014 #endif

00015

00016 namespace CX9261A {

00020 enum class WorkMode : std::uint8_t { Rx, Tx, FDD };
00025 enum class TrMode : std::uint8.t { RIT1, R2T2 };
00029 enum class PortMode : std::uint8.t { Single, Dual };
00036 enum class IOMode : std::uint8.t { CMOS, LVDS.S, LVDSE };
00040 enum class LoSource : std::uint8.-t {

00041 P111 = 0b00001,
00042 P112 = 0b0OO10,
00043 P113 = 0bOO100,
00044 P114 = 0b01000,
00045 P115 = 0b10000,
00046 Off =0

00047 };

00048

00049 inline std::string toString(const LoSource source)
00050 {

00051 itch (source) {

00052 case LoSource::P111:

00053 return "P111";

00054 case LoSource::P112:

00055 return "P112";

00056 case LoSource::P113:

00057 return "P113";

00058 case LoSource::P114:

00059 return "P114";

00060 case LoSource::P115:

00061 return "P115";

00062 default:

00063 return "Off";

00064 }

00065 }

00069 enum class RxChannel : std::uint8.t { Rxl = 1, Rx2, Rx3 };

00070

00071 inline std::string toString(const RxChannel chan)

00072 {

00073 itch (chan) {

00074 Rxl:

00075 return "Rx1";

00076 case RxChannel::Rx2:

00077 return "Rx2";

00078 case RxChannel::Rx3:

00079 return "Rx3";

00080 default:

00081 return "Unknown Channel";

00082 }

00083 }

00087 enum class TxChannel : std::uint8.t { Txl = 1, Tx2 };

00088

00089 inline std::string toString(const TxChannel chan)

00090 {

00091 switch (chan) {

00092 case TxChannel::Tx1:

00093 return "Tx1";

00094 case TxChannel::Tx2:

00095 return "Tx2";

00096 default:

00097 return "Unknown Channel";

00098 }

00099 }

00103 enum class PowerMode : std::uint8_t { Shutdown = 0, Sleep, Alert, Calib, Receive, Transmit, Duplex,
Obs };

00107 enum class NCOMode : std::uint8.t { Bypass = 0, Up, Down, BIST, Master, Slaver };

00111 enum class TemperatureComp : std::uint8.t { DAC = 0, Band };

00115 enum class CalibMethod : std::uint8.t { TST = 0, Bisec, MultiPoints, Tracking };

00119 enum class DCCalibMethod : std::uint8.-t { Tracking = 0, HighPass };

00123 constexpr double delay = 100;

00127 constexpr double gecDelay = 500;

00131 static const std::map<std::pair<LoSource, LoSource>, std::bitset<7>> rxSrcMap = {

00132 { { LoSource::P112, LoSource::P112 }, 000010000 }, { { LoSource::P111l, LoSource::P111 }, 0b1101000
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00133

00134

00135

00136
00137
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00172
00173
00174
00175
00176
00177
00181
00182
00183
00184
00185
00186
00187
00188
00189
00193
00194
00195
00196
00197
00198
00199
00200
00201
00205
00206
00207
00208
00209
00210
00211
00212
00216
00217
00218
00219
00220
00221
00222
00223
00224
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00239
00240

{ { LoSource:
+
{ { LoSource::0ff, LoSource::P11l }, 0b0101010 },
I
{ { LoSource::P111, LoSource::0ff }, 0b1001001 },
+
{ { LoSource::0ff, LoSource::0ff }, 0b0011011 }
}i
static const std::map<std::pair<LoSource, LoSource>, std::bitset<ll>> txSrcMap
{ { LoSource::P114, LoSource::P114 }, 16 }, { { LoSource::P113, LoSource:
{ { LoSource::P114, LoSource::P113 }, 32 }, { { LoSource::P113, LoSource:
{ { LoSource::P112, LoSource::P112 }, 1560 }, { { LoSource::P1ll, LoSource:
{ { LoSource::P112, LoSource::P111 }, 1688 }, { { LoSource::P11l, LoSource:
{ { LoSource::0ff, LoSource::P113 }, 42 }, { { LoSource::0ff, LoSource::
{ { LoSource::0ff, LoSource::P112 }, 794 }, { { LoSource::0ff, LoSource::
{ { LoSource::P113, LoSource::0ff }, 73 }, { { LoSource::P114, LoSource::
{ { LosSource::P112, LoSource::0ff }, 1177 }, { { LoSource::P11ll, LoSource::
{ { LoSource::0ff, LoSource::0ff }, 27 }, { { LoSource::P111, LoSource::
{ { LoSource::P111, LoSource::P114 }, 1360 }, { { LoSource::P112, LoSource::
{ { LoSource::P112, LoSource::P114 }, 1104 }, { { LoSource::P113, LoSource::
{ { LoSource::P114, LoSource::P111 }, 688 }, { { LoSource::P113, LoSource::
{ { LoSource::P114, LoSource::P112 }, 560 }
}i
static const std::vector<std::vector<std::vector<int>>> coreTable = {
{ { oxoc, 0x30, 0x08 }, { 0x0B, 0x30, 0x09 }, { 0x0C, 0x30, 0x05 }, { 0x0D,
{ { oxoc, o0x30, oxoc }, { 0x0B, 0x30, O0xOE }, { 0x0C, 0x30, 0x08 }, { 0xOD,
{ { oxoc, 0x20, 0x10 }, { 0x0B, 0x20, 0x10 }, { 0xOC, 0x20, 0x0a }, { 0xOD,
{ { oxoc, 0x20, 0x1l }, { 0x0B, 0x20, 0x13 }, { 0x0C, 0x20, 0xOC }, { 0xOD,
{ { oxop, o0x30, 0x14 }, { 0x0D, 0x22, O0x14 }, { 0xOD, 0x20, 0xOD }, { 0xOD,
{ { 0x0E, 0x30, 0x18 }, { 0x0E, 0x25, 0x16 }, { 0x0E, 0x25, O0xOF }, { 0x0E,
{ { oxoF, 0x38, 0x1a }, { 0xO0F, 0x32, OxlC }, { O0xOF, 0x18, 0x12 }, { OxOF,
}i
struct AGCPDT
{
int pdtN;
int pdtM;
}i
struct AGCLMT
int count;
int thresholdl;
int threshold2;
int threshold3;
int threshold4;
}i
struct AGCDIG
{
int count;
int thresholdl;
int threshold2;
int threshold3;
int threshold4;
}i
struct AGC
{
int mode;
AGCPDT pdt;
AGCLMT 1mt;
AGCDIG dig;
}i
struct Clock
double ref;
double adc;
int refDiv;
bool bbUseIntDiv;
bool refDoubler;
}i
struct Calib
{
bool calibDC;
DCCalibMethod dcCalibMethod;
int dcTrackingLength;
int dcHighPassFactor;
std::uint8.t rxlCalibPll;
std::uint8.t rx2CalibPll;
::uint8._t rx3CalibPll;
uint8.t txlCalibP1l1l;
std::uint8.t tx2CalibPll;
CalibMethod rxMethod;
CalibMethod txMethod;

0x30,
0x30,
0x20,
0x20,
0x15,
0x18,
0x18,

:P112, LoSource::P111 }, 0b0100000 }, { { LoSource::P111, LoSource::P112 }, 0b1000000
{ { LoSource::0ff, LoSource::P112 }, 0b1010010

{ { LoSource::P112, LoSource::0ff }, 0b0110001
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00241 double £fO0;

00242 std::vector<double>
00243 std::vector<double>
00244 };

00245

00249 struct PllSource

00250 {

00251 bool rxUseExt;
00252 bool txUseExt;
00253 LoSource rxlSource;
00254 LoSource rx2Source;
00255 LoSource rx3Source;
00256 LoSource txlSource;
00257 LoSource tx2Source;
00258 };

00259

00263 struct PllFreq

00264 {

00265 double plllFreq;
00266 double pll2Freq;
00267 double pll3Freq;
00268 double pll4Freq;
00269 double pll5Freq;
00270 double rxExtFreq;
00271 double txExtFreqg;
00272 };

00273

00277 struct Interface

00278 {

00279 WorkMode workMode;
00280 TrMode trMode;
00281 PortMode portMode;
00282 IOMode ioMode;
00283 };

00284

00288 struct TxNCO

00289 {

00290 bool txUseBist;
00291 double txNCOFreq;
00292 };

00293

00297 struct RxNCO

00298 {

00299 bool rxUseBist;
00300 bool rxNCOBypass;
00301 bool rxNCOUpward;
00302 bool rxNCOMaster;
00303 double rxNCOFreq;
00304 };

00305

00309 struct RxConfig

00310

00311 double bandwidth;
00312 int tia;

00313 int mixer;

00314 };

00315

00319 struct TxConfig

00320 {

00321 double bandwidth;
00322 int mixer;

00323 };

00324

00328 struct Filters

00329 {

00330 int fir;

00331 int hbfl;

00332 int hbf2;

00333 int hbf3;

00334 int cic;

00335 };

00336

00340 struct Power

00341 {

00342 bool dig_tx2;
00343 bool dig-tx1l;
00344 bool dig-rx3;
00345 bool dig.rx2;
00346 bool dig.rxl;
00347 bool frefl_rx;
00348 bool auxadc2;
00349 bool auxadcl;
00350 bool auxdac;

00351 bool temp_sensor;
00352 bool bgr;

00353 bool exlo;

00354 bool tx2;

rxMultiPoints;
txMultiPoints;
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00355
00356
00357
00358
00359
00360
00361
00362
00363
00364
00365
00366
00367
00368
00369
00370
00371
00375
00376
00377
00378
00379
00380
00381
00382
00386
00387
00388
00389
00390
00391
00392
00393
00394
00395
00396
00397
00401
00402
00403
00404
00405
00406
00407
00408
00409
00410
00411
00412
00413
00414
00415
00416
00417
00418
00419
00420
00421
00422
00423
00424

4.7

4.8

bool tx1;
bool rx3;
bool rx2;
bool rxl;
bool pll5.1ldo;
bool pll5;
bool plld_ldo;
bool pll4;
bool pll3.ldo;
bool pll3;
bool pll2_1ldo;
bool pll2;
bool plll.ldo;
bool plll;
bool bbpll;

}i

struct PowerManagement
PowerMode powerMode;
Power rxPower;
Power txPower;
Power fddPower;

+i
struct CalibPredis

int bHigh;
int bLow;
int cHigh;
int cLow;
int dciHighj;
int dciLow;
int dcgHigh;
int dcqglow;

}i
struct CX9261AConfiguration

TemperatureComp tempComp;
AGC agc;
Interface interface;
Clock clock;
PllSource pllSource;
Calib calib;
PllFreq pllFreq;
TxNCO txNco;
RxNCO rxNco;
RxConfig rxlConfig;
RxConfig rx2Config;
RxConfig rx3Config;
TxConfig txlConfig;
TxConfig tx2Config;
Filters rxFilters;
Filters txFilters;
PowerManagement powerManagement;
std::vector<double> rxFIRCoe;
std::vector<double> txFIRCoe;
+i
} // namespace CX9261A
#endif // CX9261ADRIVER.DEFS_H

readme.txt X%

utils.h X &%

#include <algorithm>
#include <bitset>
#include <cmath>
#include <string>

ES

class CX9261A::Register
Registers, FEHLT @ AL AE bR 2L
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i 44 22 18]

* namespace CX9261A

¢ template<typename T >
constexpr const T & CX9261A::clamp (const T &v, const T &lo, const T &hi)
¢ template<typename Float >
int CX9261A::round (Float f)
¢ template<typename Float >
long long CX9261A::round64 (Float f)
* template<typename Float >
int CX9261A::floor (Float f)
¢ template<typename Float >
long long CX9261A::floor64 (Float f)
¢ template<typename Float >
int CX9261A::ceil (Float f)
¢ template<typename Float >
long long CX9261A::ceil64 (Float f)
¢ template<<int N>
std::string CX9261A::frac2bin (const double frac)

4.9 \utils.h

P ST S A AR SR,

00001

00005 #ifndef CX9261ADRIVER.UTILS_H

00006 #define CX9261ADRIVER.UTILS_H

00007 #include <algorithm>

00008 #include <bitset>

00009 #include <cmath>

00010 #include <string>

00011 namespace CX9261A {

00012 #if _cplusplus >= 201703L

00013 template <typename T>

00014 constexpr const T& clamp (const T& v, const T& lo, const T& hi) {
00015 return std::clamp(v, lo, hi);

00016 }

00017 #else

00018 template <typename T>

00019 constexpr const T& clamp (const T& v, const T& lo, const T& hi) {
00020 return std::max (std::min(hi, v), 1lo);
00021 }

00022 #endif

00023

00024 template <typename Float>

00025 int round(Float f) {

00026 retur static_cast<int> (std::round(f));
00027 }

00028

00029 template <typename Float>

00030 long long roundé4 (Float f) {

00031 retur static.cast<long long>(std::round(f));
00032 }

00033

00034 template <typename Float>

00035 int floor (Float f) {

00036 return static.cast<int>(std::floor (f));
00037 }

00038

00039 template <typename Float>

00040 long long floor64 (Float f) {

00041 return static.cast<long long>(std::floor (f));
00042 }

00043

00044 template <typename Float>

00045 int ceil (Float f) {

00046 return static.cast<int>(std::ceil (f));
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00047
00048
00049
00050
00051
00052
00056
00057
00058
00059
00060
00061
00062
00066
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099

}

template <typename Float>
long long ceil64 (Float f) {
return static.cast<long long>(std::ceil(f));

class Register {

public:
template <typename T = int>
constexpr Register (const T value = 0) {
static.assert (std::is_integral_v<T>, "Register value must be integrall!");
m_value = static.cast<unsigned long long>(value);
unsigned char value () const { return static.cast<unsigned char> (m-value.to-ulong()); }
void replace(const unsigned int start, const unsigned int end, unsigned char after) {
for (auto i = end; i <= start; ++i) {
mvalue[i] = (after >> (i - end)) & 0bl;
auto operator[] (const size.t position) { return mvalue[position]; }
template <typename Type>
operator Type () const {
static.assert (std::is.integral.v<Type>, "Type must be an integral");
return static_cast<Type> (m_value.to_ulong());
private:
std::bitset<8> mwvalue{};
}i
template <int N>

std::string frac2bin(const double frac) {
const long double num = frac * (pow (2.0, N));

std:
retu

:string ret = std::bitset<N>(std::floor (num)).to_string();
‘n ret;

} // namespace CX9261A

#endif

// CX9261ADRIVER.UTILS_H
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adc

CX9261A::Clock, 46
afcBBPII

CX9261A, 10
afcPIl1

CX9261A, 10
afcPlI2

CX9261A, 10
afcPII3

CX9261A, 11
afcPll4

CX9261A, 11
afcPlII5

CX9261A, 11
agc

CX9261A::CX9261AConfiguration, 48
Alert

CX9261A, 9
auxadci

CX9261A::Power, 56
auxadc2

CX9261A::Power, 56
auxdac

CX9261A::Power, 56

Band
CX9261A, 9
bandwidth
CX9261A::RxConfig, 61
CX9261A::TxConfig, 63
bbpll
CX9261A::Power, 56
bbUselntDiv
CX9261A::Clock, 46
beforeQecState
CX9261A, 11
bgr
CX9261A::Power, 56
bHigh
CX9261A::CalibPredis, 45
Bisec
CX9261A, 7
BIST
CX9261A, 8
bLow
CX9261A::CalibPredis, 45
Bypass
CX9261A, 8

Calib
CX9261A, 9
calib
CX9261A::CX9261AConfiguration, 48
calibDC
CX9261A::Calib, 43
CalibMethod

CX9261A, 7
celil

CX9261A, 11
ceil64

CX9261A, 12
Changelog.txt, 64
cHigh

CX9261A::CalibPredis, 45
cic

CX9261A::Filters, 51
clamp

CX9261A, 12
clock

CX9261A::CX9261AConfiguration, 48
cLow

CX9261A::CalibPredis, 45
CMOS

CX9261A,7
configADCCalib

CX9261A, 12
configAGC

CX9261A, 12
configAGCDIG

CX9261A, 12
configAGCLMT

CX9261A, 13
configAGCMode

CX9261A, 13
configAGCPDT

CX9261A, 13
configBandwidthimpl

CX9261A, 13
configBBPLL

CX9261A, 13
configCalibMethod

CX9261A, 14
configDcCalib

CX9261A, 14
configDcCalibMethod

CX9261A, 14
configDcHighPassFactor

CX9261A, 14
configDcTrackingLength

CX9261A, 14
configFlashCalib

CX9261A, 15
configFPGA

CX9261A, 15
configinterface

CX9261A, 15
configPIl1

CX9261A, 15
configPll2

CX9261A, 15
configPII3
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INDEX

CX9261A, 16
configPll4
CX9261A, 16
configPIl5
CX9261A, 16
configPllimpl
CX9261A, 17
configPllSource
CX9261A, 17
configPowerMode
CX9261A, 17
configPowerPins
CX9261A, 17
configQecCalib
CX9261A, 18
configRef
CX9261A, 18
configRefDoubler
CX9261A, 18
configRISCV
CX9261A, 18
configRxBandwidth
CX9261A, 18
configRxChannel
CX9261A, 19
configRxCIC
CX9261A, 19
configRxFilters
CX9261A, 19
configRxFIR
CX9261A, 20
configRxFIRCoe
CX9261A, 20
configRxHBF1
CX9261A, 20
configRxHBF2
CX9261A, 20
configRxHBF3
CX9261A, 21
configRxMixer
CX9261A, 21
configRxMultiPointsQec
CX9261A, 21
configRxMultiPointsQeclmpl
CX9261A, 21
configRxNco
CX9261A, 22
configRxNcoFreq
CX9261A, 22
configRxNcoMode
CX9261A, 22
configRxNcoMS
CX9261A, 22
configRxTIA
CX9261A, 23
configTemperatureCompensation
CX9261A, 23
configTxBandwidth

CX9261A, 23
configTxBandwidthimpl
CX9261A, 23
configTxBIST

CX9261A, 24
configTxChannel

CX9261A, 24
configTxChannelFrequency

CX9261A, 24
configTxCIC

CX9261A, 24
configTxFilters

CX9261A, 25
configTxFIR

CX9261A, 25
configTxFIRCoe

CX9261A, 25
configTxHBF1

CX9261A, 25
configTxHBF2

CX9261A, 26
configTxHBF3

CX9261A, 26
configTxMixer

CX9261A, 26
configTxMultiPointsQec

CX9261A, 26
configTxNco

CX9261A, 28
configTxNcoFreq

CX9261A, 28
count

CX9261A::AGCDIG, 39

CX9261A::AGCLMT, 41
CX9261A, 1

afcBBPII, 10

afcPll1, 10

afcPli2, 10

afcPII3, 11

afcPll4, 11

afcPII5, 11

Alert, 9

Band, 9

beforeQecState, 11

Bisec, 7

BIST, 8

Bypass, 8

Calib, 9

CalibMethod, 7

ceil, 11

ceilé4, 12

clamp, 12

CMOS, 7

configADCCalib, 12

configAGC, 12

configAGCDIG, 12

configAGCLMT, 13

configAGCMode, 13
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configAGCPDT, 13
configBandwidthimpl, 13
configBBPLL, 13
configCalibMethod, 14
configDcCalib, 14
configDcCalibMethod, 14
configDcHighPassFactor, 14
configDcTrackingLength, 14
configFlashCalib, 15
configFPGA, 15
configInterface, 15
configPIl1, 15

configPll2, 15

configPII3, 16

configPll4, 16

configPIl5, 16
configPlllmpl, 17
configPllSource, 17
configPowerMode, 17
configPowerPins, 17
configQecCalib, 18
configRef, 18
configRefDoubler, 18
configRISCV, 18
configRxBandwidth, 18
configRxChannel, 19
configRxCIC, 19
configRxFilters, 19
configRxFIR, 20
configRxFIRCoe, 20
configRxHBF1, 20
configRxHBF2, 20
configRxHBF3, 21
configRxMixer, 21
configRxMultiPointsQec, 21

configRxMultiPointsQeclmpl, 21

configRxNco, 22
configRxNcoFreq, 22
configRxNcoMode, 22
configRxNcoMS, 22
configRxTIA, 23

configTemperatureCompensation, 23

configTxBandwidth, 23
configTxBandwidthImpl, 23
configTxBIST, 24
configTxChannel, 24

configTxChannelFrequency, 24

configTxCIC, 24
configTxFilters, 25
configTxFIR, 25
configTxFIRCoe, 25
configTxHBF1, 25
configTxHBF2, 26
configTxHBF3, 26
configTxMixer, 26
configTxMultiPointsQec, 26
configTxNco, 28
configTxNcoFreq, 28

DAC, 9
DCCalibMethod, 7
delay, 38

Down, 8

Dual, 8

Duplex, 9

FDD, 10

floor, 28

floor64, 28

frac2bin, 28
HighPass, 7
initialBBPLL, 29
initialChip, 29
initialPLL1, 29
initialPLL2, 29
initialPLL3, 29
initialPLL4, 29
initialPLL5, 29
initialPowerConfig, 29
initialRxChannel, 30
initialTxChannel, 30
IOMode, 7
loadRxCalibPredis, 30
loadTxCalibPredis, 30
LoSource, 7

LVDS_E, 7

LVDS.S, 7

Master, 8

MultiPoints, 7
NCOMode, 8

Obs, 9

Off, 8

pause, 31

PIl1, 8

Pli2, 8

PII3, 8

Pli4, 8

PlI5, 8

PortMode, 8
PowerMode, 8
preparePlIForRxCalib, 31
preparePlIForTxCalib, 31
preparePowerForRxCalib, 32
preparePowerForTxCalib, 32
gecDelay, 38

R1T1, 10

R2T2, 10
readRxCalibPredis, 32
readSpi, 32
readTxCalibPredis, 33
Receive, 9
restoreQecState, 33
round, 33

roundé4, 33

Rx, 10

Rx1,9

Rx2, 9

Rx3, 9
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INDEX

rxCalib, 33

RxChannel, 9

rxDelayCalib, 34

rxFFTCalib, 34

rxTSTCalib, 34

saveRxCalibPredis, 34

saveTxCalibPredis, 35

setPin, 35

Shutdown, 9

Single, 8

Slaver, 8

Sleep, 9

TemperatureComp, 9

toString, 35, 36

Tracking, 7

Transmit, 9

TrMode, 9

TST,7

Tx, 10

Tx1,10

Tx2, 10

txBisectionDcCalib, 36

txBisectionQecCalib, 36

txCalib, 36

TxChannel, 10

txTSTCalib, 37

txTSTPhaseDelay, 37

Up, 8

waitRxTSTFinished, 37

WorkMode, 10

writeSpi, 37
CX9261A::AGC, 38

dig, 38

Imt, 38

mode, 39

pdt, 39
CX9261A::AGCDIG, 39

count, 39

threshold1, 39

threshold2, 40

threshold3, 40

threshold4, 40
CX9261A::AGCLMT, 40

count, 41

threshold1, 41

threshold2, 41

threshold3, 41

threshold4, 41
CX9261A::AGCPDT, 41

pdtM, 42

pdtN, 42
CX9261A::Calib, 42

calibDC, 43

dcCalibMethod, 43

dcHighPassFactor, 43

dcTrackingLength, 43

fo, 43

rx1CalibPlIl, 43

rx2CalibPlIl, 43
rx3CalibPlIl, 43
rxMethod, 43
rxMultiPoints, 44
tx1CalibPll, 44
tx2CalibPll, 44
txMethod, 44
txMultiPoints, 44
CX9261A::CalibPredis, 44
bHigh, 45
bLow, 45
cHigh, 45
clLow, 45
dciHigh, 45
dciLow, 45
dcgHigh, 45
dcglLow, 45
CX9261A::Clock, 45
adc, 46
bbUselntDiv, 46
ref, 46
refDiv, 46
refDoubler, 46
CX9261A::CX9261AConfiguration, 47
agc, 48
calib, 48
clock, 48
interface, 48
pliFreq, 48
pliSource, 48
powerManagement, 48
rx1Config, 48
rx2Config, 49
rx3Config, 49
rxFilters, 49
rxFIRCoe, 49
rxNco, 49
tempComp, 49
tx1Config, 49
tx2Config, 49
txFilters, 50
txFIRCoe, 50
txNco, 50
CX9261A::Filters, 50
cic, 51
fir, 51
hbf1, 51
hbf2, 51
hbf3, 51
CX9261A::Interface, 51
ioMode, 52
portMode, 52
trMode, 52
workMode, 52
CX9261A::PlIFreq, 52
pll1Freq, 53
pll2Freq, 53
plI3Freq, 53
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pll4Freq, 53
plI5Freq, 53
rxExtFreq, 53
txExtFreq, 53
CX9261A::PlISource, 54
rx1Source, 54
rx2Source, 54
rx3Source, 54
rxUseExt, 54
tx1Source, 55
tx2Source, 55
txUseExt, 55
CX9261A::Power, 55
auxadct, 56
auxadc2, 56
auxdac, 56
bbpll, 56
bgr, 56
dig-rx1, 56
dig-rx2, 56
dig-rx3, 57
dig_tx1, 57
dig-tx2, 57
exlo, 57
fref1_rx, 57
pli1, 57
pli1_ldo, 57
pli2, 57
pll2_ldo, 57
pli3, 57
pli3_ldo, 58
pli4, 58
pll4_ldo, 58
pll5, 58
pli5_ldo, 58
rx1, 58
rx2, 58
rx3, 58
temp_sensor, 58
tx1, 58
tx2, 59

CX9261A::PowerManagement, 59

fddPower, 59
powerMode, 59
rxPower, 59
txPower, 59
CX9261A::Register, 60
operator Type, 60
operator(], 60
Register, 60
replace, 60
value, 61
CX9261A::RxConfig, 61
bandwidth, 61
mixer, 61
tia, 61
CX9261A::RxNCO, 62
rxNCOBypass, 62

rxNCOFreq, 62
rxNCOMaster, 62
rxNCOUpward, 62
rxUseBist, 63
CX9261A::TxConfig, 63
bandwidth, 63
mixer, 63
CX9261A::TxNCO, 64
tXNCOFreq, 64
txUseBist, 64
cx9261adriver.cpp, 64
cx9261adriver.h, 68
LOGGING, 73
VERSION, 73
CX9261AIKZ], 1

DAC

CX9261A, 9
DCCalibMethod

CX9261A, 7
dcCalibMethod

CX9261A::Calib, 43
dcHighPassFactor

CX9261A::Calib, 43
dciHigh

CX9261A::CalibPredis, 45
dciLow

CX9261A::CalibPredis, 45
dcqgHigh

CX9261A::CalibPredis, 45
dcglLow

CX9261A::CalibPredis, 45
dcTrackingLength

CX9261A::Calib, 43
defs.h, 74
delay

CX9261A, 38
dig

CX9261A::AGC, 38
dig_rx1

CX9261A::Power, 56
dig-rx2

CX9261A::Power, 56
dig_rx3

CX9261A::Power, 57
dig-tx1

CX9261A::Power, 57
dig-tx2

CX9261A::Power, 57
Down

CX9261A, 8
Dual

CX9261A, 8
Duplex

CX9261A, 9

exlo
CX9261A::Power, 57
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INDEX

f0

CX9261A::Calib, 43
FDD

CX9261A, 10
fddPower

CX9261A::PowerManagement, 59
fir

CX9261A::Filters, 51
floor

CX9261A, 28
floor64

CX9261A, 28
frac2bin

CX9261A, 28
fref1_rx

CX9261A::Power, 57

hbf1

CX9261A::Filters, 51
hbf2

CX9261A::Filters, 51
hbf3

CX9261A::Filters, 51
HighPass

CX9261A, 7

initialBBPLL
CX9261A, 29
initialChip
CX9261A, 29
initialPLL1
CX9261A, 29
initialPLL2
CX9261A, 29
initialPLL3
CX9261A, 29
initialPLL4
CX9261A, 29
initialPLL5
CX9261A, 29
initialPowerConfig
CX9261A, 29
initialRxChannel
CX9261A, 30
initialTxChannel
CX9261A, 30
interface
CX9261A::CX9261AConfiguration, 48
IOMode
CX9261A, 7
ioMode
CX9261A::Interface, 52

Imt
CX9261A::AGC, 38
loadRxCalibPredis
CX9261A, 30
loadTxCalibPredis
CX9261A, 30

LOGGING

cx9261adriver.h, 73
LoSource

CX9261A,7
LVDS_E

CX9261A, 7
LVDS_S

CX9261A, 7

Master
CX9261A, 8
mixer
CX9261A::RxConfig, 61
CX9261A::TxConfig, 63
mode
CX9261A::AGC, 39
MultiPoints
CX9261A,7

NCOMode
CX9261A, 8

Obs
CX9261A, 9
Off
CX9261A, 8
operator Type
CX9261A::Register, 60
operator(]
CX9261A::Register, 60

pause

CX9261A, 31
pdt

CX9261A::AGC, 39
pdtM

CX9261A::AGCPDT, 42
pdtN

CX9261A::AGCPDT, 42
Pl

CX9261A, 8
pli

CX9261A::Power, 57
pll1_ldo

CX9261A::Power, 57
pll1Freq

CX9261A::PlIFreq, 53
PlI2

CX9261A, 8
pll2

CX9261A::Power, 57
pll2_do

CX9261A::Power, 57
pli2Freq

CX9261A::PlIFreq, 53
PII3

CX9261A, 8
pli3

CX9261A::Power, 57
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pli3_ldo

CX9261A::Power, 58
plI3Freq

CX9261A::PliFreq, 53
Pli4

CX9261A, 8
pll4

CX9261A::Power, 58
pll4_ldo

CX9261A::Power, 58
pll4Freq

CX9261A::PlIFreq, 53
PII5

CX9261A, 8
pll5

CX9261A::Power, 58
pli5_ldo

CX9261A::Power, 58
plI5Freq

CX9261A::PliFreq, 53
plIFreq

CX9261A::CX9261AConfiguration, 48
pliSource

CX9261A::CX9261AConfiguration, 48
PortMode

CX9261A, 8
portMode

CX9261A::Interface, 52
powerManagement

CX9261A::CX9261AConfiguration, 48
PowerMode

CX9261A, 8
powerMode

CX9261A::PowerManagement, 59
preparePlIForRxCalib

CX9261A, 31
preparePlIForTxCalib

CX9261A, 31
preparePowerForRxCalib

CX9261A, 32
preparePowerForTxCalib

CX9261A, 32

gecDelay
CX9261A, 38

R1T1

CX9261A, 10
R2T2

CX9261A, 10
readme.txt, 80
readRxCalibPredis

CX9261A, 32
readSpi

CX9261A, 32
readTxCalibPredis

CX9261A, 33
Receive

CX9261A, 9

ref

CX9261A::Clock, 46
refDiv

CX9261A::Clock, 46
refDoubler

CX9261A::Clock, 46
Register

CX9261A::Register, 60
replace

CX9261A::Register, 60
restoreQecState

CX9261A, 33
round

CX9261A, 33
round64

CX9261A, 33
Rx

CX9261A, 10
Rx1

CX9261A, 9
rx1

CX9261A::Power, 58
rx1CalibPlIl

CX9261A::Calib, 43
rx1Config

CX9261A::CX9261AConfiguration, 48
rx1Source

CX9261A::PlISource, 54
Rx2

CX9261A, 9
rx2

CX9261A::Power, 58
rx2CalibPlIl

CX9261A::Calib, 43
rx2Config

CX9261A::CX9261AConfiguration, 49
rx2Source

CX9261A::PlISource, 54
Rx3
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