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6. IRBFE5 &% device &Y

ERBE A SEEXEXN APl 281, HRESIEE device_open_usb #IBLIRE ., TRIVEIRER,
NiEFE device_close AKX AR HBRMO BENAERE,

6.1 device_list_usb

int device_list_usb(

device_info* device_info_o,
uint32_t* count

)

SRR

FIZ RN L8 USB 18T,

FEM 2.0.40 RZERASTHF

SR

[out] device_info_o IR[E USBIREEEEA, ¥ Mdevice infofEHMIRTE X,
[out] count IR[E USB IRERHE.

REE 0: AT, 3E0: ERMES, FRIHIR1,

ERAR T

Bl EB% device_query_apiversion EEHEXTRHA,

6.2 device_ignore_pd

int device_ignore_pd (uint8_t dnum)

SRR

SBITIEEIREFIEE USB #1Tie, AT USB HEBaENNE (PD), 32 USB fite,
FEM 2.0.40 RZERASTHF

SR

[in] dnum USBiX&FS,

R[EE 0: AT, 3E0: EMRMES, FMMIR1,

El=ESES $E7E device_open_usb ZEIEH,

ANl BFEB# device_query_apiversion REHEXTRH,
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6.3 device_query_apiversion

int device_query_apiversion (char version_name_o[16])

SE A

BHAPIRAS,

R 2.0.40 RZERAZIF

SEEA

[out] version_name_o IREIRAZERE,

R[EE 0: RIN; 3E0: #MRMRE, FLHR1,
ERAR T

5

int status;

void* device = nullptr;
constexpr uint8_t dnum = 0;
constexpr uint32_t max_devices = 8;

constexpr uint16_t max_options = 32;

char api_version[16]{};
status = device_query_apiversion(api_version);

std::printf("API version: %s\n", api_version);

device_info usb_devices[max_devices]{};
uint32_t device_count = 0;
status = device_list_usb(usb_devices, &device_count);

std::printf("USB device count: %u\n", device_count);
uint16_t chs = usb_devices[dnum].chn;

device_info dinfo{};

channel ch[MAXCHANNELSI]{};

status = device_open_usb(dnum, chs, &device, ch, &dinfo);

for (uint8_t i = 0; i < dinfo.versions; ++i)

std::printf("%s\n", dinfo.version_nameli]);

option options[max_options]{};
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uint16_t option_count = 0;

status = device_query_options(&device, options, &option_count);

for (Uint16_t i = O; i < option_count; ++i)

std:printf("Option  %u:  %s, state=%u\n", options[il.code, options[i].description,
optionsli].state);

gnss_setting gnss{};

gnss.antenna = 0;

gnss.constellations =  CONSTELLATION_GPS | CONSTELLATION_GLONASS |
CONSTELLATION_BEIDOU | CONSTELLATION_GALILEO;

gnss.state_pps_out = STATE_ON;

gnss.pps_x = 1.0f;

gnss.pps_delay = 0.0f;

status = device_config_gnss(&device, &gnss);

gnss_setting gnss_o{};

status = device_query_gnss(&device, &gnss_o);

gnss_data gnss_data_o{};

status = device_query_gnss_data(&device, &gnss_data_o);

status = device_config_power_state(&device, POWER_ON);

uint8_t power_state = POWER_OFF;

status = device_query_power_state(&device, &power_state);

status = device_config_fan(&device, 60.0f);

float voltage = 0.0f;

float current = 0.0f;

status = device_query_power_supply(&device, USB_RAIL, &voltage, &current);
std:printf("USB rail: %.3f V, %.3f A\n", voltage, current);

status = device_query_power_supply(&device, RF_RAIL, &voltage, &current);
std:printf("RF rail: %.3f V, %.3f A\n", voltage, current);

float temperature = 0.0f;

status = device_query_temperature(&device, 0, &temperature);

std::printf("Temperature: %.2f C\n", temperature);

status = device_config_clock(&device, REF_EXT, 10.0e6, REF_OUT_ON);
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uint8_t state_ext_ref;
double fref;
uint8_t state_ref_out;

uint8_t is_locked;

status = device_query_clock(&device, &state_ext_ref, &fref, &state_ref_out, &is_locked);

if (status != H2_NOERROR) {

switch (status) {

case H2_ WARNING_SYSCLK_UNLOCKED:
std::printf("Warning: system clock is unlocked.\n");
break;

case H2_WARNING_ADDACLK_UNLOCKED:
std::printf("Warning: AD/DA clock is unlocked.\n");
break;

case H2_WARNING_DLREF_UNLOCKED:
std::printf("Warning: LO reference clock is unlocked.\n");
break;

case H2_WARNING_RFLO_UNLOCKED:
std::printf("Warning: RF/IF LO is unlocked.\n");
break;

default:

std::printf("device_query_clock failed, status = %d.\n", status);

break;

}
}

return device_close(&device);

6.4 device_open_usb

int device_open_usb(
uint8_t dnum,
uint16_t chs,
void** device_o,
channel ch_o[],
device_info* dinfo_o

)
SE A
77 USB IR&EFIRENEES

oif
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RAEM
SR
[in] dnum
[in] chs
[out] device_o
[out] ch_o
[out] dinfo_o
RENE
UE)EESES
N

6.5 device_open_eth

int device_open_eth(

const eth_setting settings,

uint16_t* chs,
void** device_o,
channel ch_o[],
device info* dinfo_o

)

SRR

FTH ETH IREHIKEVBERE R
RAEM
SRR

[in] settings
[in]chs

[out] device_o
[out] ch_o
[out] dinfo_o
REE
UELZENES

N

int status;

void* device = nullptr;

constexpr int16_t strm = 0;

constexpr uint16_t chs = 1;

2.0.40 RZERASTHF

USBIRERFS.
EEMENBEEL.
REREF DR,

IRENEEHAE, FHchannel E1KE X,
RENZEER, # device_list_usb ZHEE X,
0: AT, 3E0: ERMES, FMIHIR1,

T
R EAB X,

2% device_query_apiversion &

2.0.40 RZ G RANSZHF

ETH iR&EMEE, F2

REMENEEL.

R[ERF DR,
REBELAE, FI ZERRTE N,

REEEER, ¥Mdevice_info ZEMIREX.

0: FXIN; 3E0: $#MRAREE, HLHR1.

T

eth_setting ZMKE N,

channel
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device_info dinfo{};

channel ch[MAXCHANNELSI{};

eth_setting eth{};
eth.is_ipv6 = 0;
eth.ip_address[0] =192;
eth.ip_address[1] =168;
eth.ip_address[2] =1;
eth.ip_address[3] =100;
eth.remote_port = 5000;
eth.read_timeout = 5000;

status = device_open_eth(&eth, chs, &device, ch, &dinfo);

double fc =1.0e9;

float level = 0.0f;

status = tx_config_ffm(&chl[0], fc, level);
tx_stream setting{};

setting.state = STATE_ON;
setting.mode = TX_CW;
setting.fc_offset = 0.0;
setting.phase_offset = 0.0f;
stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;
status = tx_config_stream(&chl[0], strm, &setting, &trg);

status = channel_config_trigger(&ch[0], strm, TRIGGER_ACTION_HOP);

status = tx_config_output(&ch[0], STATE_ON, STATE_OFF);

status = channel_start(&ch[0]);

status = channel_bus_trigger(&ch[0], 1U << strm);

std::this_thread:sleep_for(std::chrono::seconds(1));

return device_close(&device);
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6.6 device_close

int device_close(void** device)

SE A

KIANREHBHBAXER.

FAEM 2.0.40 RZERAZHF

SEEA

[in] device REDOW,

R[EE 0: AN, 3E0: ERMES, FHIMHIR1,

LE)EESES ZRHNNERFRTERNAR, ARE, BXA5EEN
EEHBHESENRIER, EREMERZIRSE, VABXRE
F device_open_*, LAEHEILEZRFFBMEH,

Nl iEB% device_query_apiversion REHEX KA,

6.7 device_preset

int device_preset(void** device)

SE5EA

REEN (BE2BEELN).,

RAEM 2.0.40 R Z R HRASKHF

SEEA

[in] device REaE,

REE 0: AKZA; JE0: EMRMES, FIMIR1,

ERAR 1 device_open_usb & device_open_eth R EiEH,

6.8 device_query_options

int device_query_options(

void** device,
option option_o[],
uint16_t* options_o

)

SEEA

EWEHIRES,

RAM 2.0.40 RZ ERAZ

SEEA

[in] device RETWR,

[out] option_o TR, ED option ERIREN,
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[out] options_o EMENEENEL,

REE 0: BIf; 3E0: $RALEE, FIMHR1,
IE)EESES 1 device_open_usb & device_open_eth REFER.
Nl BB # device_query_apiversion REHEXRBI,

6.9 device_config_clock

int device_config_clock(

void** device,
uint8_t state_ext_ref,
double fref,

uint8_t state_ref_out

)

SR

RERESENM,

FAEM 2.0.40 RZERRAZHF

SE5EA

[in] device BREDOW,

[in] state_ext_ref SEHIR, BYE: REF_INT (REB) / REF_EXT (4M)

[in] fref SEPHE (Hz)

[in] state_ref_out SEHEEFX, BUYE: REF_OUT_OFF / REF_OUT_ON,
REE 0: ATA; JF0: ENRMES, FIMIR1,

ERAR &1 device_open_usb & device_open_eth REEIEA,
A5l BESB% device_query_apiversion REHEXRHGI,

6.10 device_query_clock

int device_query_clock(

void** device,

uint8_t* state_ext_ref_o,
double* fref_o,

uint8_t* state_ref_out_o,
uint8_t*is_locked_o

)

SEi% A

BRRESENHEE.

FAEM 2.0.40 RZERRASTHF
SHEA

[in] device REQW,
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[out] state_ext_ref_o HEISEMEIR, BUE: REF_INT / REF_EXT,

[out] fref_o HASERERE (Hz) .

[out] state_ref_out_o sENHEMEFXKES, HE: REF_.OUT_OFF /
REF_OUT_ON,

[out] is_locked_o BT IR O REBUE, 1 8(E,

R[EE 0: FIf; JE0: $ERAES, HFRLMIR1,

ElEESES 7 device_open_usb & device_open_eth REEIEA.

Nl 8% device_query_apiversion REHEXRE,

6.11 device_query_power_supply

int device_query_power_supply(

void** device,
uint8_t rail,
float* voltage_o,
float* current_o

)

SE5EA

EWIEEBIFEN (USB_RAIL / RF_RAIL) BIEBEBTR.

FEM 2.0.40 RZFERASZHF

SEEA

[in] device REQWR,

[in] rail iR, BUE: USB_RAIL / RF_RAIL,

[out] voltage_o REIBE (V) ,

[out] current_o IREER (A) .

REE 0: AIN; 3F0: E#RMES, FIHIR1,
ERAR %7 device_open_usb & device_open_eth REEEA.
Nl 8% device_query_apiversion REHEXRA,

612 device_config_func

int device_config_func (
void** device,
uint8_t func,
int8_t state
)
S50
BEERINEEERE.,
FRAEM 2.0.40 RZ B IRASZ 1%
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SRR
[in] device
[in] func

[in] state

RMEE
ARAR

ANl

613 device_config_fan

int device_config_fan(

void** device,
float threshold

)

SE A

RENBEE,

RAEM
SE A

[in] device

[in] threshold

R[EE
EALR

ANl

6.14 device_gpio_setbits

int device_gpio_setbits(

void** device,
uint16_t bits

)

SEEA
EIGPIO,
FAEM
SR
[in] device

[in] bits

REQWR,

IngES, BUE: POWER_STATE,

R &, B E : POWER.ON / POWER_OFF /
POWER_SAVING,

0: B¢If; 3E0: R, FIMR,

1L device_open_usb 2%#& device_open_eth REFERE,
2% device_query_apiversion REHEXRA,

2.0.40 RZEhRASI

REQWR,

REBENEESE: +INFINITY XFAKE, -INFINITY ta4&FH
B, EtERTREENEE,

0: AIN; 3F0: E#RMES, FIHIR1,

&1 device_open_usb & device_open_eth REEIEA,
8% device_query_apiversion EREHEX KA,

2.0.40 RZ R hRASZHF

RETR,
GPIO I0O#=#I4z, #164; MAHIOERS
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REE 0: FIN; 3E0: $RAEE, FLMHR1,
ElEESES 7 device_open_usb & device_open_eth REEIEMA.
6.15 device_gpio_resetbits

int device_gpio_resetbits(

void** device,

uint16_t bits
)
SR
E{IGPIO,
FEM 2.0.40 RZFERASZHF
SR
[in] device BREDOW,
[in] bits GPIO 10O #Ifz, #161; fIA1BIIOER
REE 0: BRI, 3E0: H#RMES, FIHIR1,
ERAR 7 device_open_usb & device_open_eth REEEHA.

6.16 device_config_power_state

int device_config_power_state(

void** device,
uint8_t state

)

SRR

BERABRIRT,

FEM 2.0.40 RZFERASZHF

SEEA

[in] device BREDOW,

[in] state BIRIIKXS, BHI{E: POWER.ON / POWER_OFF /
POWER_SAVING,

R[EE 0: ATA; 3F0: E#IRMES, FIMIR1,

El=ESES %7 device_open_usb & device_open_eth REEEMA.

Nl 8% device_query_apiversion REHEX KA,
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6.17 device_query_power_state

int device_query_power_state(

void** device,
uint8_t* state_o

)

SR

BRRABRIRT,

FAEM 2.0.40 RZERAZHF

SR

[in] device BETOW,

[out] state_o R [EBFEKS, BX{E: POWER.ON / POWER_OFF /
POWER_SAVING,

REE 0: AZA; JF0: MRS, FIMIR1,

ERAR 1 device_open_usb & device_open_eth REFIEA,

=~ 8% device_query_apiversion EREHEXRAI,

6.18 device_query_temperature

int device_query_temperature(

void** device,
uint8_t domain,
float* temperature_o

)

SEEA

BEWREHENRE.

FRAEM 2.0.40 RZFERASZHF

SE5EA

[in] device REQWA,

[in] domain R,

[out] temperature_o BEREERE (BEE)

R[EE 0: ATA; 3F0: E#IRMES, FIMIR1,
El=ESES %7 device_open_usb & device_open_eth REEEMA.
Nl B8# device_query_apiversion REHEXRHI,
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619 device_config_gnss

int device_config_gnss(

void** device,
const gnss_setting gnss

)

SEEA

B EIREHI GNSS B8,

FAEM 2.0.40 RZEMRAZHF

SEREA

[in] device REQA,

[in] gnss GNSS EEES%, ¥M gnss_setting EHIKE N,

REE 0: AT, 3E0: HRMES, FHIMIR1,

ERAR 1L device_open_usb & device_open_eth KEEEH,
Bl B# device_query_apiversion R EHEXRH,

6.20 device_query_gnss

int device_query_gnss(

void** device,
gnss_setting* data_o

)

SE5EA

EiZELEE GNSS B &,

REM 2.0.40 RZJGRRASSF

SRR

[in] device REQWA,

[out] data_o IREI%E GNSS BLE, ¥ gnss_setting EHEEN,
R[EE 0: AT, 3E0: EMRMES, FMMIR1,

El=ESES £ device_open_usb 2¢#& device_open_eth REFIAA.
=~ 2% device_query_apiversion EEHEXRA,

6.21 device_query_gnss_data

int device_query_gnss_data(

void** device,
gnss_data* gnss_o

)

SRR
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EIREHE GNSS E=.

FAEM 2.0.40 RZEMRAZHF

SR

[in] device REOW,

[out] gnss_o IREIRE GNSS 58, ¥ gnss_data ZEM{AE X,
R[EE 0: AT, 3E0: ERMES, FHIHIR1,

ElEESES £ device_open_usb 2¢#& device_open_eth REFIAA.
Bl 2% device_query_apiversion REHEXRHE,

6.22 device_config_trigger_out

int device_config_trigger_out(

void** device,
const device_trigger_out* trg

)

SRR

EEIREMAEE,

TX fill & % H L device NIREEAL, source 7 CHANNELO/CHANNEL1 BY, recounter iR3E
HOP/SWEEP; source 3 TRIGGER_IN_ROUTE B, i Eiaft &S,

FRAEM 2.0.40 RZERASTHF

SEEA

[in] device REQA,

[in] trg fRMEBESE, ¥0 device_trigger_out ZEMREN ,
REE 0: AN, 3E0: HERMES, FHIHIR1,

ERAR £ device_open_usb & device_open_eth REFIAA.
BNl

int status;

void* device0 = nullptr;

void* devicel = nullptr;

device_info dinfoO{};
device_info dinfol{};

channel chO[MAXCHANNELS]{};
channel ch1 [MAXCHANNELS]{};
constexpr uint16_t chs = 1;

constexpr int16_t strm = 0;
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eth_setting eth_settings[2]{};

for (auto& settings : eth_settings) {
settings.is_ipv6 = 0;
settings.ip_address[0] =192;
settings.ip_address[1] = 168;
settings.ip_address[2] =
settings.ip_address[3] =100;
settings.read_timeout = 5000;

}

eth_settings[0].remote_port = 5000;
eth_settings[1].remote_port = 5001;

status = device_open_eth(&eth_settings[0], chs, &device0, ch0, &dinfo0);
status = device_open_eth(&eth_settings[1], chs, &device1, ch1, &dinfo1);

status = device_config_clock(&device0, REF_INT, 100.0e6, REF_OUT_ON);
status = device_config_clock(&devicel, REF_EXT, 100.0e6, REF_OUT_OFF);

double fc0 = 3.1e9;
float levelQ = 0.0f;
status = tx_config_ffm(ch0, fcO, level0);

double fc1 = 3.3e9;
float level1l = 0.0f;

status = tx_config_ffm(ch1, fc1, levell);

tx_stream setting{};

setting.state = STATE_ON;

setting.mode = TX_CW;

stream_trigger trg0{};

trg0.source = TRIGGER_SOURCE_BUS;

status = tx_config_stream(ch0, strm, &setting, &trg0);

stream_trigger trg1{};
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trgl.source = TRIGGER_SOURCE_EXTERNAL_RISING_EDGE;

status = tx_config_stream(ch1, strm, &setting, &trg1);

status = channel_config_trigger(chO, strm, TRIGGER_ACTION_HOP);

status = channel_config_trigger(ch1, strm, TRIGGER_ACTION_HOP);

device_trigger_out trgout{};

trgout.state = STATE_ON;

trgout.source = TRIGGER_IN_ROUTE;
trgout.negative_pulse = TRIGGER_PULSE_POSITIVE;

status = device_config_trigger_out(&device0, &trgout);

status = tx_config_output(ch0, STATE_ON, STATE_OFF);
status = tx_config_output(ch1, STATE_ON, STATE_OFF);

status = channel_start(chO);

status = channel_start(ch1);

std::this_thread::sleep_for(std::chrono::milliseconds(10));

status = channel_bus_trigger(ch0, 1U << strm);

std::this_thread:sleep_for(std::chrono::seconds(1));

status = device_close(&device0);

status = device_close(&device);

return O;
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6.23 device_query_discription_retval

int device_query_discription_retval(

int retval,

int8_t language,
char* discription,
char* suggestion

)
SE A

EREERHESEI,

RAEM
SRR

[in] retval

[in] language

[out] discription

[out] suggestion

REE

ARAR

2.0.40 RZ G RANSZHF

RHEEE (I L7 H2_ERROR_* / H2_WARNING_* &
X) .

.
15

il

2 # , B {# : H2_LANGUAGE_ENGLISH /
H2_LANGUAGE_CHINESE (IRBFE, HuiZbE, aLmd
®X)

HRFFR, FiBid 128 F T (8
BINFERSE, FBI128FT (
H2_NOERROR A 11, H2_WARNING_PARAMOUTRANGE
ST

£ device_open_usb 5{#& device_open_eth REFIAA,
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7. BiEIREEH
71 channel_preset

int channel_preset(const channel* ch)

SEEA

XEEHITE LR

FAEM 2.0.40 RZERRASZIF

SR

linjh EHREIE, £ channel SN

REE 0: AZA; JF0: MRS, FIMIFR1,

EEESES £ device_open_usb 2{#& device_open_eth REFAA.
B 8% tx_config_ffm REHRE XA,

7.2 channel_start

int channel_start(const channel* ch)

SR

BaBiEIiET,

REM 2.0.40 RZ [GHRAHF

SEEA

Lin] ek EFFEE, I channel AN,

REE 0: B¥I; dE0: IRV, FMMTR1,

THRAR 1£ device_open_usb Z#& device_open_eth EE/FEA,
Bl 8% tx_config_ffm EREIBXRH,

7.3 channel_power_state

int channel_power_state (

const channel* ch,
uint8_t state

)

SHEA

REBEBIFRE,

FAM 2.0.40 RZEMRAZH

SEEA

[in] ch Bir@&E, #0 channel E£MIKE X,

HAROGIC H2 AP| #&f215R 29


file:///C:/Users/tian/Desktop/翻译文档/2026.4/信号源API编程指南/HAROGIC海得逻捷H2%20API编程指南V2.0.12.docx%23错误代码附录
file:///C:/Users/tian/Desktop/翻译文档/2026.4/信号源API编程指南/HAROGIC海得逻捷H2%20API编程指南V2.0.12.docx%23错误代码附录

[in] state BiREIRS, BRI{E: POWER.ON / POWER_OFF /
POWER_SAVING,

REE 0: F&IN; 3E0: $EIRAHEE, FRHR1,
HRAR £ device_open_usb & device_open_eth REEER,
Nl B2 tx_config_ffm EEHEXRA,

7.4 channel_config_lo_mode

int channel_config_lo_mode (

channel* ch,
uint8_t mode

)

SRR

BB BEAIRE,

FEM 2.0.40 RZFERASTHF

SR

[in]ch Biri@iE, #M0 channel ZEAEE X,

[in] mode X & & { , B & : LOMODE_AUTO /
LOMODE_HIGHSPEED / LOMODE_LOWSPUR /
LOMODE_LOWPHASENOISE,

REE 0: AN, 3E0: HRMED, FHIMIR1,

ERAR £ device_open_usb & device_open_eth REFIAA.

A5l 2% tx_config_ffm EEHEXRH,

7.5 channel_query_lo_mode

int channel_query_lo_mode (
channel* ch,
uint8_t* mode_o
)
SR
ERBERRIED,
REM 2.0.40 R Z IR HRASZ ¥
SR
[in]ch BtR@E, #M channel S/EENX,
[out] mode_o B B K #k £ ¥, B {E : LOMODE_AUTO [/
LOMODE_HIGHSPEED / LOMODE_LOWSPUR /
LOMODE_LOWPHASENOISE,
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REE 0: F¢If; 3E0: RS, FRHR1.
ElEESES £ device_open_usb 2¢#& device_open_eth REFIAA.
Bl B# tx_config_ffm REABFERE,

7.6 channel_config_trigger

int channel_config_trigger(

channel* ch,
int16_t strm,
uint8_t ch_action

)

SE5EA

18E stream AR B EIREHVBEINRITA,

RAM 2.0.40 RZ ERAZF

SE5EA

finleh BHREE, 0 channel SHIEEN.

[in] strm stream FS; ZHuIEEfEA streamO,

lin] ch.action ® # 47 % , TRIGGERACTION_HOP /
TRIGGER_ACTION_SWEEP,

R[E{E 0: RRIN; 3E0: $#MIRAUED, EMMTR1,

ERAR £ device_open_usb & device_open_eth BEUF AR,

A5l 8% tx_config_ffm REHRE XA,

7.7 channel_query_trigger

int channel_query_trigger(

channel* ch,
int16_t* strm_o,
uint8_t* ch_action_o
)
SHEA
Eif@EERARINNEE,
REM 2.0.40 RZ EhRAHF
SHEA
fin] ch BiRiEE, ¥ channel ZKEN,
IRE]SLFREBER stream S (H@TH0) .
REEETH,; SHEXREEB tx_query_stream() iR [E &Y

stream_trigger::response_count }§5E .,

[out] strm_o

[out] ch_action_o
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REE 0: AXIN; 3E0: $HRMAED, FMI=R,
ElEESES £ device_open_usb 2{#& device_open_eth REFAA.
Nl B# tx_config_ffm REHAEXRE,

7.8 channel_bus_trigger

int channel_bus_trigger(

const channel* ch,
uint32_t stream_mask

)

SRR

REREME,

A 2.0.40 RZEIRALIS
B
fin] ch EATIESE, M channel SHIKEN.,

stream (streamFESHELE, HPIREX, NEEEERKO) .

[in] stream_mask

REE 0: F&IN; 3E0: RS, FRMHR1,
ERAR £ device_open_usb & device_open_eth REFIAA.
5l B tx_config_ffm REHABFERHE,

7.9 channel_config_port

int channel_config_port (

channel* ch,
uint16_t port

)

SE5EA

REFIE RO,

REM 2.0.40 RZfGIRASSF

SEEA

finleh EHREIE, 0 channel SHKEN.

lin] port WOS: 0RERBEN, 1 BNERO,

R[EE 0: AXI5; 3E0: #IRMEE, HFRIMIR1,

El=ESES £ device_open_usb 2¢#& device_open_eth REFAA.
Nl B# tx_config_ffm REHAEXRE,
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710 channel_query_port

int channel_query_port (
channel* ch,
uint16_t* port_o

)

S0 68

R GIENE T

FRAEM

SRR
[in]ch

[out] port_o

R[EME
ARAR

2.0.40 RZ R hRASZHF

BiriBE, #W channel £#REX.,

BERAS: 0tnERERD, 1 8WFRKO,

0: AIA; 3F0: H#RMLES, FIHIR1,

£ device_open_usb & device_open_eth REFIAA.

711 channel_tx_query_capabilities

int channel_tx_query_capabilities(

channel* ch,

tx_channel_capabilities* capabilities

)

SRR

& TX BEREN .,
RAM

SRR
[in] ch

[out] capabilities

R [EE
UE)EESES

2.0.40 RZ [EhRAZHF

Bix@iE, F0 channel EMIEE X,

RE TX @ERES, ¥ M tx_channel_capabilities Z5#{KE
X,

0: FIh; 3E0: $EIRAEE, FIMHR,

£ device_open_usb & device_open_eth BEFAH,
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712 channel_config_amplitude_compensation

int channel_config_amplitude_compensation(

const channel* ch,
uint8_t enable,

const double* freq,
const float* amplitude,
uint32_t points

)

SE A

B EEEAMR,
RAEM

SRR
[in] ch

[in] enable
[in] freq
[in] amplitude

[in] points

R[EME
S ESES

2.0.40 RZEhRAS

Biri@iE, ¥ channel SHAENX,

fEge: 0 XM=, 1 FRB*MR,

SMERENA

IREAM=EEAE,

SRIMAME AR = 28

0: B¥I; dE0: IRV, FMMER1,

£ device_open_usb Z#& device_open_eth R /EIER,
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8. RINZE N

81 tx_config_output

int tx_config_output (

channel* ch,
uint8_t state_rfout,
uint8_t state_mod

)
LR

5+

EEE EI\JEEJHj'lkIL:\ (RFOUT/MOD) o

RAEM

SRR
[in] ch

[in] state_rfout

[in] state_mod

RENE
UEIEESES
Bl
8.2 tx_query_output

int tx_query_output(

channel* ch,
uint8_t* rfout_o,
uint8_t* mod_o

2.0.40 RZERRAZHF
Bix@&E, 10 channel EAE X,

SR ERE, BXE: STATE_OFF / STATE_ON,

Akl EERE, BYUE: STATE_OFF / STATE_ON,

0: BRI, 3F0: E#RMES, FIHIR1,

£ device_open_usb & device_open_eth REFAA.
B# tx_config_ffm REHAEXRE,

)

INaEtER

Ti@ENR LIRS (RFOUT / MOD)

REM 2.0.40 RZIGHRASF

SH5EA

[in] ch Bir@E, 30 channel £8EEX,

[out] rfout_o

[out] mod_o
R[EE
E]ESES
5l

IRE SR AR, BUE: STATE_OFF / STATE_ON,
RENAHMEIRZ, BE: STATE_OFF / STATE_ON,
0: FXIA; 3E0: RS, FRMHR1,
£ device_open_usb ##& device_open_eth B FARA .,
B# tx_config_ffm REABFERE,
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8.3 tx_config_ffm

int tx_config_ffm(

channel* ch,
double fe,
float level
)
ThREHER
RERENRERESE (FFM)
FAEM 2.0.40 RZEHRAZHF
SE5EA
lin] ch EREIE, £ channel SHAEN.
finl fe PSR (Hz) .
finllevel WIIEE (dBm) .
REE 0: AT, 3E0: ERMES, FIMHIR1,
ERAR £ device_open_usb & device_open_eth REFIAA.
Nl
int status;

void* device = nullptr;
constexpr uint8_t dnum = 0;

constexpr int16_t strm = 0;

device_info usb_devices]MAXCHANNELS]{};
uint32_t device_count = 0;
status = device_list_usb(usb_devices, &device_count);

uint16_t chs = usb_devices[dnum].chn;

device_info dinfo{};

channel ch[MAXCHANNELSI]{};

status = device_open_usb(dnum, chs, &device, ch, &dinfo);
double fc =1.0e9;

float level = 0.0f;

status = tx_config_ffm(&ch[0], fc, level);

tx_stream setting{};
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setting.state = STATE_ON;
setting.mode = TX_CW;
setting.fc_offset = 0.0;
setting.phase_offset = 0.0f;
stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;

status = tx_config_stream(&chl[0], strm, &setting, &trg);

status = channel_config_trigger(&ch[0], strm, TRIGGER_ACTION_HOP);

status = tx_config_output(&ch[0], STATE_ON, STATE_OFF);

status = channel_start(&ch[0]);

status = channel_bus_trigger(&ch[0], 1U << strm);

std::this_thread:sleep_for(std::chrono::seconds(1));

return device_close(&device);

8.4 tx_query_ffm

int tx_query_ffm(

channel* ch,
double* fc_o,
float* level_o

N—r

[T

g

i

[

FAEM
SEREA
[in]l ch

[out] fc_o

[out] level_o

RMEE
UEZESES

=l

H
EWEENREMEESE (FFM) ,

2.0.40 R 2Z G RRANST 3%

Biri@&E, #M0 channel A E X,

REROSRE (Hz) ,

REHEHEE (dBm) .

0: AT, JE0: EMRMES, FMMIR1,

£ device_open_usb 5{#& device_open_eth REFIEA,
B# tx_config_ffm REHABFRHG,
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8.5 tx_config_fscan

int tx_config_fscan(

channel* ch,
double start,
double stop,
double step,
float level,
float dwell

)

IhgeHER

B EBEERAMSE (FSCAN) , EEEINE level T, M start 71, Z stop A1k, LA step
NEEIBIBINE, S MIREE dwell,

P 2.0.40 RZEIRAZLI

SRR

fin] ch EARIEIE, M channel ZHIAEX.,
lin] start FEHEIAAE (Hz)

[in] stop HREIHRE (H2) ,

lin] step FEHSRE (H2)

lin] level HIEE (dBm) .

fin] dwell SMARIBEE (s) .

EEE 0: B, 30 SR, ERHRI,
ERAR £ device_open_usb & device_open_eth BEUF AR,
ol

int status;

void* device = nullptr;
constexpr uint8_t dnum = 0;
device_info usb_devices[8]{};
uint32_t device_count = 0;

status = device_list_usb(usb_devices, &device_count);

device_info dinfo{};
channel ch[MAXCHANNELS]{};
uint16_t chn = usb_devices[dnum].chn;

status = device_open_usb(dnum, chn, &device, ch, &dinfo);
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double start = 1.0e9;

double stop = 2.0e9;

double step =100e6;

float level = 0.0f;

float dwell = 1e-4f;

constexpr uint32_t fscan_points = 11;

status = tx_config_fscan(ch, start, stop, step, level, dwell);

constexpr int16_t strm = 0;

tx_stream setting{};

setting.state = STATE_ON;

setting.mode = TX_CW;

stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;
trg.response_count = -1;

status = tx_config_stream(ch, strm, &setting, &trg);

status = channel_config_trigger(ch, strm, TRIGGER_ACTION_SWEEP);

device_trigger_out trigger_out{};

trigger_out.state = STATE_ON;

trigger_out.source = CHANNELDO;
trigger_out.negative_pulse = TRIGGER_PULSE_POSITIVE;
trigger_out.recounter = fscan_points;

status = device_config_trigger_out(&device, &trigger_out);

status = tx_config_output(ch, STATE_ON, STATE_OFF);
status = channel_start(ch);

status = channel_bus_trigger(ch, 1U << strm);
std::this_thread:sleep_for(std::chrono::seconds(1));
status = device_close(&device);

return O;
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8.6 tx_query_fscan

int tx_query_fscan(

channel* ch,
double* start_o,
double* stop_o,
double* step_o,
float* level_o,
float* dwell_o

)
gk

EWEBEMITERHEH (FSCAN)

M 2.0.40 B2 EIRAZIS
SRR
fin] ch EARIEIE, M channel ZHIAREN.,
EEERRESAE (Hz) .

[out] start_o

[out] stop_o EEEME AR (Hz) .

[out] step_o EESHEAE (Hz) .

[out] level o EEMLIEE (dBm) .

[out] dwell_o EE B MAREZEEE (s) .

EEE 0: FTD; FO: A, HLHRI,

ERAR £ device_open_usb & device_open_eth REEER,
A5l 8% tx_config_fscan REMBXTHI,

8.7 tx_config_Iscan

int tx_config_lscan(

channel* ch,
double fc,

float level_start,
float level_stop,
float level_step,
float dwell

ThREHEZR

EEEBENRERMSE (LSCAN) . EEEDCIRE fc T, M level_start 78, Zl level_stop
Rk, Lllevel_step AL HEIBIRE, SMMEERIEE dwell,

REM 2.0.40 RZ EhRAHF

SEEA

[inlch BfR@E, #M0 channel SHKENX,
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[in] fc POMAR (Hz) .

[in] level_start I RIAIEE (dBm) .

[in] level_stop LR IEIEE (dBm) .

[in] level_step AL HEE (dB)

[in] dwell BNMEERERNE (s)

RENE 0: B¢If; 3E0: R, FIMHR,

ERAR £ device_open_usb & device_open_eth BEUF AR,
Bl

int status;

void* device = nullptr;

constexpr uint8_t dnum = 0;
constexpr uint32_t Iscan_points = 11;
device_info usb_devices[8]{};
uint32_t device_count = 0;

status = device_list_usb(usb_devices, &device_count);

device_info dinfo{};
channel ch[MAXCHANNELS]{};
uint16_t chn = usb_devices[dnum].chn;

status = device_open_usb(dnum, chn, &device, ch, &dinfo);

status = tx_config_lscan(ch, 3.1e9, -20.0f, 0.0f, 2.0f, 1e-3f);

constexpr int16_t strm = 0;

tx_stream setting{};

setting.state = STATE_ON;
setting.mode = TX_CW;
stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;
trg.response_count = -1;

status = tx_config_stream(ch, strm, &setting, &trg);

status = channel_config_trigger(ch, strm, TRIGGER_ACTION_SWEEP);

device_trigger_out trigger_out{};
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trigger_out.state = STATE_ON;

trigger_out.source = CHANNELDO;
trigger_out.negative_pulse = TRIGGER_PULSE_POSITIVE;
trigger_out.recounter = Iscan_points;

status = device_config_trigger_out(&device, &trigger_out);

status = tx_config_output(ch, STATE_ON, STATE_OFF);
status = channel_start(ch);

status = channel_bus_trigger(ch, 1U << strm);
std::this_thread::sleep_for(std::chrono::seconds(1));
status = device_close(&device);

return O;

8.8 tx_query_lscan

int tx_query_lscan(

channel* ch,
double* fc_o,
float* level_start_o,
float* level_stop_o,
float* level_step_o,
float* dwell_o

)
et
= EENIEEIIHEE (LSCAN) |
g 2040 RZEIAZS
S0
[in] ch E4REE, 0 channel BHIEN.,
[out] fc_o

REIPOIER (Hz) .
REEfERERIEE (dBm) .
REFELIEEE (dBm) .

[out] level_start_o

[out] level_stop_o

[out] level_step_o

[out] dwell_o

R[EE
UEZENES
AN

REIFEEHIEE (dB) .

R[E| B NMEE RITEETE (s) .

0: REIN; dE0: HiIRANED, FMMR1,

£ device_open_usb 2¢#& device_open_eth REFIAA.
B tx_config_lscan REHEXRA,
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8.9 tx_config_mscan

int tx_config_mscan(

channel* ch,
const double fcl],
const float level[],
const float dwell[],
int16_t n
)
IngetER
EERENSRFWESE (MSCAN) , REETHIRFE, NE 0 [REIFE n-1 [IKXAE, 81 RE
FAXT RS feli] 5 levelli],
RAM 2.0.40 R2Z B IRAZ3F

S50
[in] ch

[in] fell

Bfr@E, # MW channel EHEEN,
SREE, KEAN,

finl tevell IBEESE, KEH N,

fin] dwelll] WEEELA (s) , KEHMn,

finin AN,

REE 0: RXIN; 3E0: MRS, HFLHR1,

ERAR £ device_open_usb & device_open_eth REEEA,
AN

int status;

void* device = nullptr;

constexpr uint8_t dnum = 0;
constexpr uint32_t mscan_points = 4;
device_info usb_devices[8]{};
uint32_t device_count = 0;

status = device_list_usb(usb_devices, &device_count);

device_info dinfo{};
channel ch[MAXCHANNELS]{};
uint16_t chn = usb_devices[dnum].chn;

status = device_open_usb(dnum, chn, &device, ch, &dinfo);

double fc[] ={1e9, 2e9, 3e9, 4e9};
float level[] = {-30.0f, -20.0f, -10.0f, 0.0f};
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float dwell[] = {1e-3f, 10e-3f, 20e-3f, 30e-3f};

status = tx_config_mscan(ch, fc, level, dwell, mscan_points);

constexpr int16_t strm = 0;

tx_stream setting{};

setting.state = STATE_ON;
setting.mode = TX_CW;
stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;
trg.response_count = -1;

status = tx_config_stream(ch, strm, &setting, &trg);

status = channel_config_trigger(ch, strm, TRIGGER_ACTION_SWEEP);

device_trigger_out trigger_out{};

trigger_out.state = STATE_ON;

trigger_out.source = CHANNELGO;
trigger_out.negative_pulse = TRIGGER_PULSE_POSITIVE;
trigger_out.recounter = mscan_points;

status = device_config_trigger_out(&device, &trigger_out);

status = tx_config_output(ch, STATE_ON, STATE_OFF);
status = channel_start(ch);

status = channel_bus_trigger(ch, 1U << strm);
std::this_thread::sleep_for(std::chrono::seconds(1));
status = device_close(&device);

return O;

8.10 tx_query_mscan

int tx_query_mscan(

channel* ch,
double fc_o[],
float level_o[l],
float dwell_o[],

int16_t* n
)
IneesER
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EWBENS RS (MSCAN) , A THIRFEE Y ER B RRES,
A 2.0.40 RZEMATSS

B
fin] ch EAREE, 00 channel SHIAEN.
EESRERE, KEH n,
EEIEESA, KER .,
EEHBETEMA (s) , KEAN,

[out] fc_o
[out] level_o

[out] dwell_o

[outIn_o REHH AN,

REE 0: AKITA; JF0: EMRMES, FMMIR1,

ERAR £ device_open_usb 2¢#& device_open_eth REFIAA.
Nl 2% tx_config_mscan REHEXRE,

8.11 tx_clear_waveform

int tx_clear_waveform(void** device)

ThResE

BRIREPETEIRIEE.

FEM 2.0.40 RZ FERASTHF

SEEA

[in] device REQA,

REE 0: AN, 3E0: H#RMEL, FIMIR1,

ERAR £ device_open_usb & device_open_eth REFIAA.
BN 8% tx_download_waveform EEHEXRA,

812 tx_download_waveform

int tx_download_waveform(

void** device,

int16_t iq[l,

uint32_t points,
uint16_t* waveform_o

)
IngetER
MR B TEIER AR, (X2HF R %R waveform = 0,1, 2, 3... BUIIRF T &,
FEAM 2.0.40 RZ IERAZIF
21568
[in] device Az
= EEE_Mﬁo
[in]iq IQ £3E,
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[in] points

1Q =L,
[out] waveform_o EER RS,
R[EE 0: RIf; 3EO0: EHIRACED, FRMR1,
=) =PSES £ device_open_usb 2{#& device_open_eth REFIAA,

BNl

constexpr double Pl = 3.14159265358979323846;

struct wave_header {
uint16_t audio_format;
uint16_t channels;
uint32_t sample_rate;
uint32_t byte_rate;
uint16_t block_align;
uint16_t bits_per_sample;

>

int get_wave(uint32_t& sample_rate, std::vector<int16_t>& samples);

std::vector<int16_t> sim_generatewaveform_sine();

int main(){
int status;

void* device = nullptr;

constexpr uint8_t dnum = 0;

constexpr int16_t strm = 0;

device_info usb_devices[MAXCHANNELS]{};
uint32_t device_count = 0;
status = device_list_usb(usb_devices, &device_count);

uint16_t chs = usb_devices[dnum].chn;

device_info dinfo{};

channel ch[MAXCHANNELS]{};

uint32_t samplerate = 125e6;
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std::vector<int16_t> data = sim_generatewaveform_sine();

status = device_open_usb(dnum, chs, &device, ch, &dinfo);

double fc =0.2e9;
float level = 0.0f;
status = tx_config_ffm(&chl[0], fc, level);

uint16_t waveid = 0;
status = tx_clear_waveform(&device);

status = tx_download_waveform(&device, data.data(), data.size() / 2, &waveid);

int16_t waveform[] = {static_cast<int16_t>(waveid)};
int32_t repeat[] = {-1};

double sample_rate[] = {static_cast<double>(samplerate)};

tx_stream setting{};
setting.state = STATE_ON;
setting.mode = TX_PLAYBACK;
setting.fc_offset = 0.0;
setting.phase_offset = 0.0f;
setting.waveforms =1;
setting.waveform = waveform;
setting.repeat = repeat;

setting.playback_srate = sample_rate;

stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;

status = tx_config_stream(&ch[0], strm, &setting, &trg);

status = channel_config_trigger(&ch[0], strm, TRIGGER_ACTION_HOP);

status = tx_config_output(&ch[0], STATE_ON, STATE_ON);

status = channel_start(&ch[0]);
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status = channel_bus_trigger(&ch[0], 1U << strm);

std::this_thread::sleep_for(std::chrono::seconds(1));

return device_close(&device);

}

std::vector<int16_t> sim_generatewaveform_sine()

{

constexpr uint32_t TOTAL_INT16_POINTS = 5000000;
constexpr uint32_t IQ_POINTS = TOTAL_INT16_POINTS / 2;
constexpr int16_t AMP = 30000;

constexpr uint32_t CYCLES = 25000;

std::vector<int16_t> iq;

ig.reserve(TOTAL_INT16_POINTS);

for (Uint32_t n = 0; n < IQ_POINTS; ++n) {

double phase =2.0 * PI * CYCLES * n / IQ_POINTS;
ig.push_back(static_cast<int16_t>(AMP * std::cos(phase)));
ig.push_back(static_cast<int16_t>(AMP * std::sin(phase)));
}

returniq;

}

int get_wave(uint32_t& sample_rate, std::vector<int16_t>& samples)
{

std:ifstream file("input.wav", std::ios::binary | std::ios::ate);
if (file) {

std::icerr << "Cannot open input.wav" << std::endl;

return -1;

}

const std::streamoff file_size = file.tellg();

file.seekg(0);

char riff_header[12];

if (!file.read(riff_header, sizeof(riff_header)) || std:strncmp(riff_header, "RIFF", 4) != 0 ||
std::istrncmp(riff_header + 8, "WAVE", 4) = 0) {

std::cerr << "input.wav is not a valid WAV file" << std::endl;
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return -1;

}

wave_header header{};

static_assert(sizeof(wave_header) == 16, "Unexpected PCM format header layout");
bool format_found = false;

std::streamoff data_offset = -1;

uint32_t data_bytes = 0;

char chunk_id[4];

uint32_t chunk_size = 0;

while (file.read(chunk_id, sizeof(chunk_id)) &&
file.read(reinterpret_cast<char*>(&chunk_size), sizeof(chunk_size))) {

const std::streamoff chunk_offset = file.tellg();

if (chunk_size > file_size - chunk_offset) {

std::cerr << "input.wav contains an incomplete chunk" << std::endl;

return -1;

}

if (std::strncmp(chunk_id, "fmt ", 4) == 0 && !format_found) {

if  (chunk_size < sizeof(header) || Ifile.read(reinterpret_cast<char*>(&header),
sizeof(header))) {

std::icerr << "Invalid input.wav format chunk" << std::endl;

return -1;

}

format_found = true;

}else if (std::strncmp(chunk_id, "data", 4) == 0 && data_offset < 0) {

data_offset = chunk_offset;

data_bytes = chunk_size;

}

if (format_found && data_offset >=0)
break;

file.seekg(chunk_offset + chunk_size);

if ((chunk_size & 1U) != 0 && file.peek() == 0)
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file.get();
}

if ((format_found || data_offset <0){

std::cerr <<"Cannot find fmt/data chunks in input.wav" << std::endl;

return -1;

}

if (header.audio_format != 1 || header.channels != 2 || header.bits_per_sample != 16 ||
header.sample_rate == 0) {

std::cerr << "input.wav must be stereo 16-bit PCM with a valid sample rate" << std::endl;
return -1;

}

constexpr uint32_t iq_bytes = 2 * sizeof(int16_t);

const uint32_t valid_bytes = data_bytes - data_bytes % iq_bytes;

if (valid_bytes == 0) {

std::cerr << "input.wav contains no complete IQ samples" << std::endl;
return -1;

}

std::vector<int16_t> wave_samples(valid_bytes / sizeof(int16_t));

file.seekg(data_offset);

if (ffile.read(reinterpret_cast<char*>(wave_samples.data()),
static_cast<std::streamsize>(valid_bytes))) {

std::cerr << "Failed to read waveform data from input.wav" << std::end|;

return -1;

}

samples.swap(wave_samples);
sample_rate = header.sample_rate;
return O;

}
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813 tx_send_stream

int tx_send_stream(

channel* ch,

int16_t strm,

int16_t iq[l,

uint32_t points
)
ThReHE
M E BB RIX |Q SR 1T STAHER,
FEM 2.0.40 RZERASTHF
SR
finleh EFREIE, #I channel &8RN,
[in] strm stream F5 (SRIX strm0 TJA) .
(inJia Q $R.
[in] points IQ S,
REE 0: AT, 3E0: HERMES, FIMHIR1,
ERAR £ device_open_usb 2¢#& device_open_eth REFIAA.
BNl

constexpr double Pl = 3.14159265358979323846;

std::vector<int16_t> sim_generatewaveform_sine();

int main()
{
int status;

void* device = nullptr;

constexpr uint8_t dnum = 0;

constexpr int16_t strm = 0;

device_info usb_devicesl MAXCHANNELS]{};
uint32_t device_count = 0;
status = device_list_usb(usb_devices, &device_count);

uint16_t chs = usb_devices[dnum].chn;
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device_info dinfo{};

channel ch[MAXCHANNELSI{};

double sample_rate = 50e6;

std::vector<int16_t> data = sim_generatewaveform_sine();
status = device_open_usb(dnum, chs, &device, ch, &dinfo);
double fc =1.0e9;

float level = 0.0f;

status = tx_config_ffm(&chl[0], fc, level);

tx_stream setting{};

setting.state = STATE_ON;

setting.mode = TX_REALTIME;

setting.fc_offset = 0.0;

setting.phase_offset = 0.0f;

setting.realtime_srate = sample_rate;

stream_trigger trg{};
trg.source = TRIGGER_SOURCE_BUS;
status = tx_config_stream(&chl[0], strm, &setting, &trg);

status = channel_config_trigger(&ch[0], strm, TRIGGER_ACTION_HOP);

status = tx_config_output(&ch[0], STATE_ON, STATE_ON);

status = channel_start(&ch[0]);

status = channel_bus_trigger(&ch[0], 1U << strm);

for (inti=0;i<100000; ++i)

status = tx_send_stream(&ch|[0], strm, data.data(), static_cast<uint32_t>(data.size() / 2));

return device_close(&device);

}

std::vector<int16_t> sim_generatewaveform_sine()

{
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constexpr uint32_t TOTAL_INT16_POINTS = 5000000;
constexpr uint32_t IQ_POINTS = TOTAL_INT16_POINTS / 2;

constexpr int16_t AMP = 30000;

constexpr uint32_t CYCLES = 250000;

std::vector<int16_t> iq;

ig.reserve(TOTAL_INT16_POINTS);
for (uint32_t n = 0; n < IQ_POINTS; ++n) {
double phase = 2.0 * PI * CYCLES * n / IQ_POINTS;

ig.push_back(static_cast<int16_t>(AMP * std::cos(phase)));

ig.push_back(static_cast<int16_t>(AMP * std::sin(phase)));

}
returniq;

}

814 tx_config_stream

int tx_config_stream(

const channel* ch,
int16_t strm,

const tx_stream* setting,
const stream_trigger* trg

)

IneEEIR

& &8t stream,
BAM

SRR
[in]ch

[in] strm
[in] setting
[in] trg

R [EE
AAAR

=l

2.0.40 RZ G RANSZHF

BED,

streamFS; Z#13E 0 Bah)A—H 0,

tx stream WHEE, ¥ tx_stream EHEE N,

stream & EE; INEH Host &%, ¥ stream_trigger
LR E X,

0: AIA; 3F0: HERMES, FIMIR1,

£ device_open_usb & device_open_eth BE/EIEA,

B# tx_config_ffm REABFERE,
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815 tx_query_stream

int tx_query_stream(

const channel* ch,
int16_t strm,
tx_stream* setting_o,
stream_trigger* trg_o

)

IheesER

Eif LSS stream ELE,
BAEM

S50
[in]ch

[in] strm
[out] setting_o

[out] trg_o

ROEME
EALR

ANl

2.0.40 R 2Z B hRASZ 3%

Biri@iE, #M0 channel ZEAEE X,

streamFS; ZHEI3E 0 Ba3—1LR 0,

IR[E tx stream WEEE, # I tx_stream EHIETE X,

IR[E] Host &7F8) stream RARELE; fmtiEHE N REE. ME

S KAIRERE K,

0: AIA; 3E0: RMES, FIHIR1.
£ device_open_usb & device_open_eth RS IAA,

B8 tx_config_ffm REHABXTHG,
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9. TRR

91 device_epoch_to_utc

void device_epoch_to_utc(

uint64_t ns_sinceepoch,
int16_t* year,
int16_t* mon,
int16_t* day,
int16_t* hour,
int16_t* min,
int16_t* sec,
int16_t*ms,
int16_t* us,
int16_t* ns

)

TS

48 unix Epoch 4%} By ja) &k d& 42 9 0T iEaY UTC BY (8,
FRAEM 2.0.40 RZERAZSF
SE5EA

[in] ns_sinceepoch Time elapsed since Epoch, in ns.

[out] year Year, for example 2026.

[out] mon Month, 1 to 12.

[out] day Day, 1to 31.

[out] hour Hour, 0 to 23.

[out] min Minute, 0 to 59.

[out] sec Second, 0 to 59.

[out] ms Millisecond, O to 99.

[out]us Microsecond, 0 to 999.

[out] ns Nanosecond, 0 to 999.

REHE oo

NE)zEESES 7£ device_open_usb 2#& device_open_eth BE/EAMA.
=451 B# tx_send_stream HEFEFERBEI,
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10. RAFHKEHN (EH)
10.1 mod_open

int mod_open(

void** device,
char version_o[50],

)

IgeEIk

FREEHINGE, REITHE, BREGELEVERARMATRERS, RERHERSFE, TH
REFEBIRENR, FTHIRHINGE,

FAEM 2.0.40 R Z R MRASSZHF

SE5EA

[out] device RELSE TR, TEBEEAPIR, EHIZ9fESBEFRES.
[out] version_o[50] REIASIERAS

REE 0: AKTA; JF0: ENRMES, FIMIR1,

EEESES WRIE R IDH T device_open_*#1iAtk 2 [FR P L RS
Bl i52% mod_config_digitalmod BREHAEXRA,

10.2 mod_close

int mod_close(

void** device

)

ThREsE R

KIAEH IhaE

REM 2.0.40RZ JEIRASFF

SE5EA

[out] device REDW, XABZDRER,

REE 0: BXIf; dE0: IR, FMMIHR1,

LELEESES REBFREFRTERNFALLRE, M1TE, BFINEREX
AEBXEREER. MFEBXARAGINGE, LAEFHEA
mod_open,

Nl BES% mod_config_digitalmod BREHEXRH,
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10.3 mod_init_digitalmod
int mod_init_digitalmod(

void** device,
digitalmod_profile* digitalmod_profile_o

)

ThREHE

VIR EF AR EE LM, BERAPHNESNSEEEIE.

FAEM 2.0.40 R 2 R hRASSZH¥

SR

[in] device REOW,

[out] digitalmod_profile_o HFAHEBEEMIN, ¥Mdigitaimod_profileZEMIRE X,
LE)EESES WIRTER NI Tmod_openZ B LLREL

Bl i52% mod_config_digitalmod BREHAEXRA,

10.4 mod_init_am
int mod_init_am(

void** device,
am_profile* am_profile_o

)

ThRetE

IR UAMIBHIBEE MK, BERERDPNENSEHEIE,

FRAEM 2.0.40 R Z R HRASSZHF

SE5EA

[in] device REQIR,

[out] am_profile_o AMIBHIEEE LMK, ¥ am_profile MK ENX,

EEESES WRTE R IIHAT mod_open ZRIARB LR,

Bl & £ £ mod_config_digitalmod & # # X =~ ., 4§

profile/init/config B ENE 1 79X N 7 I 2 BYAY R 4K .
10.5 mod_init_fm

int mod_init_fm(

void** device,
fm_profile* fm_profile_o

)
IRefEIR

I FMIBHRIBEE SR, BERAETINESIMSHHAWAIE.
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RAEM 2.0.40 % Z fEhRASZ ¥

SR

[in] device REOW,

[out] fm_profile_o FMIAHIBCEEHK, 1ERfm_profileEH{EE N,

UELEENES WIRER NI Tmod_openZ SRR LLREL

] & 2 # mod_config_digitalmod & % 8 % =& # , ¥

profile/init/config B ENE 1 /9% N il 2E BYAY R 4K .
10.6 mod_init_pm
int mod_init_pm(

void** device,
pm_profile* pm_profile_o

)

ThResE

A KPMIEFIEL B 440K, BIMER KHZIESZAF). 1 radtBARES. O rad¥IiBHEML,

FAEM 2.0.40 R 2 R hRASSZH¥

SRR

[in] device BB,

[out] pm_profile_o PMiIEFIBCELHE . iFHpm_profile A E X,

EEESES WRTE R IIHITMod_openZ [ A LLERE] ,

Bl 5 2 # mod_config_digitalmod & % 8 % & 6 , ¥

profile/init/config BREE IR 79X N i I 28 BLAY R £ .
10.7 mod_init_dsss
int mod_init_dsss(

void** device,
dsss_profile* dsss_profile_o

)

ThRetE

VIR BRI SRECEEA, BEBERPNESSHEEIE.

FAM 2.0.40 R Z R AT HF

SEEA

[in] device REAIR,

[out] dsss_profile_o BIEFSY ME B LM, ¥ dsss_profile SR E X,
EIEEAES RTERRINHITMod _openZ SRR LR %L
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Bl iE 2 £ mod_config_digitalmod & # #8 %X =l ., 1§
profile/init/config B EUE 1% 79 XS N 18 H 25 BUAY R 28,
10.8 mod_init_pulse
int mod_init_pulse(

void** device,
pulse_profile* pulse_profile_o

)

ThREHER

VAR IRBIBEC B LMK, BERRPHNSNSEEEYE,

RAM 2.0 40 R Z ERRASTHF

SRR

[in] device REQA,

[out] pulse_profile_o P iERIBREEMIR, ¥ pulse_profile S E X,
EIEESES RTERIIHITMod_openZ [ A LLERE] ,

Bl 5 2 # mod_config_digitalmod & % 8 % & 6 , ¥

profile/init/config BREE %I93 NI I 2 BU AT BRI 2
10.9 mod_init_multitone
int mod_init_multitone(

void** device,
multitone_profile* multitone_profile_o

)

ThReit

IR S ERELEWIE, BEMEPHNENSHEHBWAE,

REM 2.0.40RZ JEIRASFF

SRR

[in] device REAIR,

[out] multitone_profile_o BEELEMWAE, Emultitone_profile EMIEENX
EEESES WRIERRINHITmod_openZ IFA LR AL,

Bl 5 2 # mod_config_digitalmod & % 18 * = 6 , ¥

profile/init/config B ENE #6279 X N 7 I 2 BYAY R 4K .
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1010 mod_init_stepsweep
int mod_init_stepsweep(

void** device,
stepsweep_profile* stepsweep_profile_o

)

ThREHE

VRS HAMBE B LR, BERARPHNESNSHEEYE

FAEM 2.0.40 R 2 R hRASSZH¥

SEEA

[in] device REOW,

[out] stepsweep_profile_o HRAMEE SR, D stepsweep_profile EHIATE X,
LE)EESES WIRTER NI Tmod_openZ B LLREL

Bl 5 2 # mod_config_digitalmod & % 8 % & 6 , ¥

profile/init/config BREE %I93 NI I 2 BU AT BRI 2
10.11 mod_init_rampsweep
int mod_init_rampsweep(

void** device,
rampsweep_profile* rampsweep_profile_o

)

TheEHER

IR ERIR B B LMK, BERERPHNESNSHEEYE

REM 2.0.40RZ JEIRASFF

SRR

[in] device REOW,

[out] rampsweep_profile_o FFIBEEEMIR, ¥ W rampsweep_profile SR E X,
EEESES WRIERRINHITmod_openZ iFA LR AL,

ANl 5 2 # mod_config_digitalmod & % 18 * = 6 , ¥

profile/init/config BRELE 179 XS N IfE Bl 25 BU AT BR 3K,
10.12 mod_init_ofdm

int mod_init_ofdm (
void** device,
ofdm_profile* ofdm_profile_o

IReEIk
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YIACIERA D EREBEEME, BEMADNS IS HEENE

FAEM 2.0.40 R Z B RAZH¥

SR

[in] device REOW,

[out] ofdm_profile_o ERMHERRELEMER, 1Fofdm_profile EMAE X,
EEESES ARTERR NI Tmod _openZ 5B LR,

5l &2 £ mod_config_digitaimod & # 18 % = #l , ¥

profile/init/config BREE 19 33 N IfE il 25 BLBI BRI 3K
10.13 mod_init_awgn
int mod_init_awgn (

void** device,
awgn_profile* awgn_profile_o

)

ThREHER

A S ETHIRFERELSME, BERARDIHNENSHEEE

FAEM 2.0.40 R Z R HRASSZHF

SE5EA

[in] device BB,

[out] awgn_profile_o EXRMDERRELEMK, ¥ awgn_profileEMIKE N,
ElE=ESES WRIERR NI Tmod_openZ IFAF LR %L,

Nl 2 £ mod_config_digitaimod B # 8 % = #l . ¥

profile/init/config B &1 /9% N I 2 LAY R 4K,
10.14 mod_config_digitalmod
int mod_config_digitalmod(

void** device,
const digitalmod_profile* digitalmod_profile_in
digitalmod_profile* digitalmod_profile_o

)

ThRetE

VA FRHIEEEME, BERERPNENSEHEWAE.
FAM 2.0.40 R Z R RAZHF
SEEA

[in] device IREFDA,
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[in] digitalmod_profile_in WMABFRAREBEESME, ¥ digitalmod_profile 13K E

X,

[out] digitalmod_profile_o WMEHHFABEELEME, ¥ digitalmod_profile 13K E
X,

REE 0: AIA; 3F0: HERMES, FIMIR1.

UELEENES WIRTERINITmod_openZ SRR LLREL

AN

int status;

void* device = nullptr;
constexpr uint8_t dnum = 0;
constexpr int16_t strm = 0;
device_info usb_devices[8]{};
uint32_t device_count = 0;

status = device_list_usb(usb_devices, &device_count);

device_info dinfo{};
channel ch[MAXCHANNELS]{};
uint16_t chs = usb_devices[dnum].chn;

status = device_open_usb(dnum, chs, &device, ch, &dinfo);

char mod_version[50]{};
status = mod_open(&device, mod_version);
std::cout << status;

status = tx_config_ffm(ch, 3.1e9, 0.0f);

digitalmod_profile digital{};

digitalmod_profile digital_applied{};
mod_init_digitalmod(&device, &digital);
digital.digitalmod_type = DigitalModType_QAM64;
digital.symbolrate = 62.5e6;

digital.fskdeviation = 0.0;

digital.pn =15;

digital.sequenceseed = 23;

digital.filter_type = FilterType_RootRaisedCosine;
digital.filter_symbols = 16;
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digital.sps = 2;
digital.alpha = 0.35;

status = mod_config_digitalmod(&device, &digital, &digital_applied);

int16_t* generated_iq = nullptr;
int32_t generated_ig_points = 0;

double samplerate = 0.0;

status = mod_generate_stream(&device, 1 << digital_applied.pn, &generated_iq,

&generated_ig_points, &samplerate);

std::vector<int16_t> data(generated_iq, generated_iq + generated_ig_points);

uint16_t waveid = 0;

status = tx_clear_waveform(&device);

status = tx_download_waveform(&device, data.data(), data.size() / 2, &waveid);

int16_t waveform[] = {static_cast<int16_t>(waveid)};
int32_t repeat[] = {-1};

double srate[] = {samplerate};
tx_stream setting{};

setting.state = STATE_ON;
setting.mode = TX_PLAYBACK;
setting.waveforms =1;
setting.waveform = waveform;
setting.repeat = repeat;
setting.playback_srate = srate;
stream_trigger trg{};

trg.source = TRIGGER_SOURCE_BUS;

status = tx_config_stream(ch, strm, &setting, &trg);

status = channel_config_trigger(ch, strm, TRIGGER_ACTION_HOP)

status = tx_config_output(ch, STATE_ON, STATE_ON);
status = channel_start(ch);
status = channel_bus_trigger(ch, 1U << strm);

std::this_thread:sleep_for(std::chrono::seconds(1));
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status = channel_stop(ch);
status = mod_close(&device);
status = device_close(&device);

return O;
10.15 mod_config_am
int mod_config_am(

void** device,
const am_profile* am_profile_in
am_profile* am_profile_o

)

ThREHER

IACAMIBHIBEE 25118, BEBRARPNENSHERYIE.

FAEM 2.0.40 R Z R HRASSZHF

SE5EA

[in] device REQA,

[in] am_profile_in WAAMIBFIEEEE, F0am_profile EMAE X,
[out] am_profile_o MEAMIBHEEEME, F0am_profileEMRE X,
REE 0: AKTA; JE0: ERMES, FMMIR1,

UELEENES WIRIER I Tmod_init_amZ JSE P L R %L,

Nl 2 £ mod_config_digitaimod B # 8 % = #l . ¥

profile/init/config B &1 /9% N I 2 LAY R 4K,
10.16 mod_config_fm
int mod_config_fm(

void** device,
const fm_profile* fm_profile_in
fm_profile* fm_profile_o

)

ThRetE

REREFMATISH, ERAREASE, SEEREREESNENSESH

FAM 2.0.40 R Z R RAZHF

SHIRR

[in] device IREFQA,

[in] fm_profile_in WMAFMIBFIEESEME, Ffm_profile EMIRE N,
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[out] fm_profile_o BWMHFMIBHIEEE S, FNm_profile B E N,

REE 0: RIN; dE0: HEIRAED, FMMR1,
5] ESES WARTERLII T mod_init_fm2Z [F B A tb R4,
Bl iE 2 £ mod_config_digitalmod & # #8 %X =l ., 1§

profile/init/config B EUE 1% 79 XS N 18 H 25 BUAY R 28,
10.17 mod_config_pm
int mod_config_pm(

void** device,
const pm_profile* pm_profile_in
pm_profile* pm_profile_o

)

ThResE

REREpMEHSE, ERMARERSE, KOEREHEELEMNENEESH

FAEM 2.0.40 R 2 R MR ASSZH¥

SE5EA

[in] device REQWA,

[in] pm_profile_in BWAPMIAHIBCELS K, FE L pm_profile EMAE X,
[out] pm_profile_o MHPMIBHIBLE SR, £ pm_profile MR E N,
REE 0: AN, 3F0: HRMES, FIMHIR1.

LE)EESES WIRIERRINITmod_init_fmZ ;SR LRSS,

Nl 2 % mod_config_digitaimod B # 8 % = #l . ¥

profile/init/config B &1 /9% N I 2 LAY R 4K,
10.18 mod_config_dsss
int mod_config _dsss(

void** device,
const dsss_profile* dsss_profile_in
dsss_profile* dsss_profile_o

)

ThREsER

VIR EEFRS SRECESEA, BEBAPHNENSHEEE.

RAM 2.0.40RZ ERAZ ¥

SEEA

[in] device REQR,

[in] dsss_profile_in WMABEFIY B ESEME, ¥ dsss_profile EMAE N,
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[out] dsss_profile_o
R[EE
EEESES

AN

10.19 mod_config_

int mod_config_pulse(

void** device,

BB EEFIYT B ELEMIR, ¥ Rdsss_profile B E X,
0: AIA; 3E0: H#ERMAES, FIMIR1.
ARTERR I ITmod_init_dsssZ R AL EEL,
& 2 # mod_config_digitalmod & % 8 * & 6 , ¥
profile/init/config B EUE 1% 79 XS N 18 H 25 BUAY R 28,

pulse

const pulse_profile* pulse_profile_in

pulse_profile* pulse_profile_o

)

TORETER

MiafehkipRH B ESE A, BEWKPHNS T SEERYIE,

RAEM

SEEA

[in] device

[in] pulse_profile_in
[out] pulse_profile_o
REE

UE)EESES

BN

2.0.40 % Z fEhRAZ ¥

REDW,

BABKT BB ELEWE, ¥ Mpulse_profile SR E X,
WP EHEE B, W pulse_profile A E N,

0: AN, 3F0: HRMES, FIMHIR1.
WRIERRINHITmod_init_pulseZ [E iR LL R £,

i 2 £ mod_config_digitalmod &R # 18 % = . 4§
profile/init/config B &1 /9% N I 2 LAY R 4K,

10.20mod_config_multitone

int mod_config_multitone(

void** device,

const multitone_profile* multitone_profile_in

multitone_profile*

)

TP

VIRt S SRELEWIK,

multitone_profile_o

SEMRP BT SEEIELE.

RAM 2.0.40RZ ERAZ ¥

SEEA

[in] device REQR,

[in] multitone_profile_in MAZSEEREBELEMIR, FDmultitone_profile E¥IATE X,
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[out] multitone_profile_o WY SEEREEMEK, ¥Nmultitone_profile ZEMIRE X,

REE 0: BRIN; 3E0: $EiRAED, ERHR1,
ERAR ARTERR NI Tmod_init_multitone Z [5 R B LL R £,
Bl iE 2 £ mod_config_digitalmod & # #8 %X =l ., 1§

profile/init/config B EUE 1% 79 XS N 18 H 25 BUAY R 28,
10.21 mod_config_stepsweep
int mod_config_stepsweep(

void** device,
const stepsweep_profile* stepsweep_profile_in
stepsweep_profile* stepsweep_profile_o

)

ThREHER

RELSHPAESY, ERAAEREASE, SOSRERELEMANSESE

FAEM 2.0.40 R 2 R MR ASSZH¥

SE5EA

[in] device REQR,

[in] stepsweep_profile_in WMALHPAMEEENE, ¥ Hstepsweep_profile K E
X,

[out] stepsweep_profile_o WMALHARMEE SR, ¥ Lstepsweep_profile EHFKE
X,

REE 0: AKZA; JE0: ERMES, FMIMIR1,

ERAR WRIER N Tmod_init_stepsweepZ SR A LLERAS

Nl 2 % mod_config_digitaimod B # 8 % = #l . ¥

profile/init/config BREUE 1% 79 XS N1 HI 25 BUAY R 28,
10.22mod_config_rampsweep
int mod_config_rampsweep(

void** device,
const rampsweep_profile* rampsweep_profile_in
rampsweep_profile¥* rampsweep_profile_o

)

IhgetEiR
EEMNEESY, ERARSASTE, SNEREEEEWAEANSIESH
RAEM 2.0.40 R Z G HRASZ i

SRR
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[in] device REOW,

[out] rampsweep_profile_o FUFPARE ESEMK, ¥ rampsweep_profile EH{EAENX,
R[EE 0: AT, JE0: ERMES, FIMIR1,

EEESES WRTERLINHAT mod_init_rampsweep ZEIE LR,

5l 2 £ mod_config_digitaimod & # 18 % = #l , %

profile/init/config BREE 19 33 N IfE il 25 BLBY BRI 3K
10.23mod_config_ofdm
int mod_config_ofdm (

void** device,
const ofdm_profile* ofdm_profile_in
ofdm_profile* ofdm_profile_o

)

ThREHER

REEXMDEASH, ERARERSE, SESHLEEESNFNSESH,

FAEM 2.0.40 R 2 R hRASSZH¥

SRR

[in] device REOW,

[in] ofdm_profile_o MAERMODEREESEMWIK, ¥ Hofdm_profile E13{KE
X,

[out] ofdm_profile_o MHERMPERBRESEWIER, ¥ Hofdm_profile EHMAE
X,

REE 0: AN, 3F0: HERMES, FHMIR1,

UELZENES WRTERRINMITmod init_ofdm2Z [FIF B LLER £,

Bl 5 2 # mod_config_digitalmod & % 8 % =& 6 , ¥

profile/init/config B & #6279 %d N i I 2 BYAY R 4K,
10.24mod_config_awgn
int mod_config_awgn (

void** device,
const awgn_profile* awgn_profile_in
awgn_profile* awgn_profile_o

)

TP

MpU BB IRFEESAE, BEREPNENSHIRIIE
RAEM 2.0.40 R Z B RRASSTHF
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SEEA

[in] device REQWA,

[in] awgn_profile_in WMASFRIREEESEMIK, £ Rawgn_profile SHKE N,
[out] awgn_profile_o HESEHRRFEEESEMIK, EFRawgn_profile SHIKE N,
REE 0: AIA; 3E0: H#ERMAES, FIMIR1.

5]z ES WARTERR NI Tmod_init_awgnZ [ A LL R 5],

5l &2 £ mod_config_digitaimod & # 18 % = #l , ¥

profile/init/config BREE 19 33 N IfE il 25 BLBI BRI 3K
10.25mod_generate_stream

int mod_generate_stream (

void** device,

int32_t symbol_length,
int16_t** ig_o,

int32_t* length_o,
double* sample_rate_o

)

ThResE

FIFAHINEES, ARYRCREBYE, AEBIREEMARNTRSE, £RESHIE
REM 2.0.40RZ JEIRASZIF

SE5EA

[in] device REQIR,

[in] symbol_length HFEKE, BFHFAE. BRI RS,
[out]ig_o W ESEE

[out] length_o WHEERE

[out] sample_rate_o HBTE SRR RO SRAE R

REE 0: AKTA; JE0: EMRMES, FMIMIR1,

EIEESES ARTEHAT device_open_* ¥iaL 2 iBARLLER S,
Bl 5 2 % mod_config_digitalmod & # 18 % = 6 ., ¥

profile/init/config B ENE 12 79X N 7 I 2 BYAY R 4K .
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". HSHREsE
111 eth_setting

eth_setting {¥AENX

uint8_t is_ipv6
uint8_t ip_address[16]
uint16_t remote_port
int32_t read_timeout
void* extension1

void* extension2

11.2 gnss_setting

gnss_setting i#HENX

uint8_t antenna

int8_t constellations

uint8_t state_pps_out
float pps_x

float pps_delay

void* extension1

void* extension2

11.3 gnss_data

gnss_data {#4E X

uint8_t is_locked
uint8_t sat_nums
uint8_t snr_max
uint8_t snr_avg
uint8_t snr_min
float latitude

float longitude

iR 0IPv4, 11Pv6
®%E P Hutt (IPv4 BRI 4 =)
perf i M|

IZEVEEETET A (ms)

By R

By R’

REEF: 0 REBRE, 14MIR%
EREfERE, BUE:

CONSTELLATION_GPS / CONSTELLATION_GLONASS

CONSTELLATION_BEIDOU / CONSTELLATION_GALILEO, #Z{iz}

PPS #itif##E, BYE: STATE_OFF / STATE_ON
PPS 1% (Hz)

PPS %BY (s)

TREY B

MEY R

GNSS 8{EIRES: 0 KRBIUE, 18(E
HETEM B EHE

B2 SNREXE

T2 SNRFHE

D2 SNR&/IME

SE, tSHIE, mENRA

BE, RENE, BAEAR
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float altitude Bk (m)

uint64_t ns_sinceepoch M Epoch ¥ Rit#6¢1E (ns)
void* extension1 Y B
void* extension?2 Y B

1.4 device_info

device_info E4HENX

uint16_t model BERS
char model_name[16] BERS S
uint8_t chn channel P&
uint64_t uid_I64 & 64bit RE RIS
uint32_t uid_h32 = 32bit IREFHIS
uint8_t versions hRAE =
char version_name[16][16] FRA=F 75 SR 414
uint8_t interfaces BEOHE
char interface_name[8][16] EOAMEA
void* extension1 TREY B
void* extension2 FREY &

11.5 option

option #4HE X

%EHS, BYE: OPTION_MEDIUM_POWER / OPTION_PULSE_DET /
uint16_t code
OPTION_EMI / OPTION_BW_100M_RX / OPTION_BW_320M_TX

char description[64] EHER

uint8_t state EHRS: OKRER, 18R
uint32_t data[16] A M INER IR

void* extension1 TR R’

void* extension2 Y R’

11.6 channel

channel EFHEX

void** device BEREIREaR
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uint16_t num

uint8_t type

uint16_t max_streams
void* extension1

void* extension2

11.7 stream_trigger

stream_trigger ¥4E X

uint8_t source

int64_t response_count

uint64_t triggerdelay
uint64_t pretrigger
uint64_t retrigger_interval
uint64_t retrigger_count
float trigger_level
uint64_t safetime

float* fmt

uint64_t fmt_points

void* extension1

void* extension2

RRAR

IR AR A BNREL, -1 RARTRIRMMN, >= 0 RARMNERMEAEELER
N

RURIER RE (EASH)

R e (EARSHF)

EfkERRE (EARZHE)

EfRRRE; REBH, RitA response_count (EARZHE)
AR (AR

ZERY (BRZH)

MASK #4H (&R

RIRREL (EARZHF)

By R

By &

11.8 device_trigger_out

device_trigger_out £HENX

uint8_t state

uint8_t source

uint8_t negative_pulse

uint32_t recounter
void* extension

void* extension2

kit ERE, BME: STATE_OFF / STATE_ON

TX fit & 8 B KB, B : CHANNELO / CHANNEL1 /
TRIGGER_IN_ROUTE

wmoE B o RoM
TRIGGER_PULSE_NEGATIVE

TRIGGER_PULSE_POSITIVE  /

BERIY: 1% HOP, >1#itH SWEEP; EVENT /RET7Z2E

MEY R
MEY R
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11.9 gain_setting

gain_setting #HENX

float ref_level

uint8_t state_manual_atten

uint8_t atten

uint8_t amplifers

void* extension1

void* extension2

1110 agc_setting

agc_setting i¥4E X

uint8_t state
uint8_t mode
float target_level
void* extension1

void* extension2

111 stream

stream FHEN

uint8_t state

uint8_t state_output
double samplerate
double fc_offset
float phase_offset
float scale

uint8_t state_32bit_iq

void* extension

SEZ8BF (dBm)
FI=RE{ERE, BUE: STATE_OFF / STATE_ON
FHI=BIE (dB)

BafcE, BUE: AMPLIFERS_AUTO /
AMPLIFERS_PREAMP_ON_PATHGAIN_HIGH /
AMPLIFERS_PREAMP_OFF_PATHGAIN_HIGH /
AMPLIFERS_PREAMP_OFF_PATHGAIN_MEDIUM /
AMPLIFERS_PREAMP_OFF_PATHGAIN_LOW
WMBY B
REBY &

AGC {#8E, BUE: STATE_OFF / STATE_ON
AGC &3, BUE: AGC_MODE_AUTO
AGC BFR®#E¥ (dBm)

MEY R

By R

stream {#&E, BXf&: STATE_OFF / STATE_ON
iRt fERE, BUE: STATE_OFF / STATE_ON
RiEE (Hz)

hAERE (Hz)

BAR® (rad)

& E4ah

32bit IQ HHifERE, BME: STATE_OFF / STATE_ON
B R
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void* extension2

1112 data_organization

data_organization ¥4 ENX

uint8_t point_size

uint32_t hops_in_sweep
uint32_t packets_in_hop
uint32_t frames_in_packet
uint32_t points_in_frame
void* extension1

void* extension2

1113 processer_det

processer_det i¥4H%E X

uint8_t state
uint8_t state_output
double rbw

uint8_t state_6db_rbw

uint8_t trace_detector

float trace_detector_ratio
void* extension

void* extension2

1114 processer_fft

processer_fft {¥4HE X

uint8_t state
uint8_t state_output_frame
uint8_t state_output_psacn

uint8_t state_output_bitmap

By R

BRFTH

—RIAE (sweep) HHIBESA (hop) ¥
— hop PHIEIER (packet) %

— packet FHIME (frame) £8

— MR B R 3L

MEBY R

EBY R

LIRS ERE, EE: STATE_OFF/ STATE_ON

iR ERE, BUE: STATE_OFF / STATE_ON

PEERE (Hz)

6dB RBW {88, BY{E: STATE_OFF / STATE_ON

MmLHeE A, BUE: DETECTOR_MAX / DETECTOR_MIN /
DETECTOR_AVG / DETECTOR_RMS / DETECTOR_Samp_oLE /
DETECTOR_QP / DETECTOR_MAXPOWER /
DETECTOR_AUTOPEAK / DETECTOR_BYPASS
LG A5

WMBY B

By &=

FFT 2 12g8{EaE, BVE: STATE_OFF / STATE_ON
DA L ERE, BUE: STATE_OFF / STATE_ON

A (pscan) #IEMLERE, HE: STATE_OFF / STATE_ON
BRI ERE, BUE: STATE_OFF / STATE_ON
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double rbw

double vbw

uint8_t window

float overlap

uint8_t frame_detector

float frame_detector_ratio

uint8_t trace_detector

float trace_detector_ratio

uint8_t state_8bit_amplitude

void* extension1

void* extension2

11.15 aux_data

aux_data FHENX

double fc

double bin

float scale

float offset

uint32_t hops_in_sweep
uint32_t packets_in_hop
uint32_t frames_in_packet
uint32_t points_in_frame
uint32_t sweepi

uint32_t hopi

uint32_t packeti

int32_t underrun

PMETR (Hz)

MR (Hz)

FFT &5, BUE: FFTWINDOW_NUTTALL / FFTWINDOW_FLATTOP
/ FFTWINDOW_LOWSIDELOBE / FFTWINDOW_GUASSIAN

hiE EE R

it % A X, EU{E: DETECTOR_MAX / DETECTOR_MIN /
DETECTOR_AVG / DETECTOR_RMS / DETECTOR_Samp_oLE /
DETECTOR_QP / DETECTOR_MAXPOWER /
DETECTOR_AUTOPEAK / DETECTOR_BYPASS

WA 35 L A5

MmLteiE A, BUE: DETECTOR_MAX / DETECTOR_MIN /
DETECTOR_AVG / DETECTOR_RMS / DETECTOR_Samp_oLE /
DETECTOR_QP / DETECTOR_MAXPOWER /
DETECTOR_AUTOPEAK / DETECTOR_BYPASS

U 20N An L]

8bit IREML{FE#E, BUE: STATE_OFF / STATE_ON

WMBY B

REBY

S OsRE (Hz)
SRR MWE (Hz)
& EE4RRL

&R R

— AP AU BRSREL
— hop HHIEIREEIEL
— packet HHIIREL
— AP Y R E
HAAEES
HAPES
HHEEFS

MR R
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float max_power BRAINE

uint32_t max_power_index RANENMEIZES]

float temperature RERE

int32_t health RERBEIRTS

gnss_data gnss_data GNSS {8, ¥ gnss_data &K E X,
void* extension1 TREY &

void* extension2 TREBY &

11.16 tx_stream

tx_stream FHEN

uint8_t state fEgE, BE: STATE_OFF / STATE_ON
uint8_t mode T1etEz, BUE: TX_CW / TX_REALTIME / TX_PLAYBACK
double fc_offset MERE (Hz)

float phase_offset BAw® (rad)

double realtime_srate SCRTHERL: REZE (Hz)

int16_t waveforms EIA: KRR

int16_t* waveform E5L: waveform[i], RRERFRHZRSI
int32_t* repeat B repeatli], ERAIEIRURE
double* playback_srate E5L: srateli]: ERAIRER

void* extension1 FREY B

void* extension2 FREY &

11.17 tx_channel_capabilities

tx_channel_capabilities i£4ENX

double freq_min BRINFILRE (Hz)
double freq_max RAPOMRE (Hz)
double freq_step_min /SRR

INRREIH (Hz)

REELiH (Hz)

gl

double freq_step_max

double bandwidth_min R/N\HR (Hz)
double bandwidth_max BAHR (Hz)
double level_min =ANEHIEE (dBm)
double level_max RAHEHIEE (dBm)
double level_step_min RIMEEL#H (dB)

HAROGIC H2 AP #&#215Ra 76



RAEES#H (dB)
R/NEEEE (s)
BAEENE (s)
SCEHBRIUER/N\RIER (Hz)
SEEHEERARER (Hz)
B E&/NRER (Hz)
BIFERAFER (Hz)
KB E (Byte)

double level_step_max
double dwelltime_min
double dwelltime_max
double realtime_srate_min
double realtime_srate_max
double playback_srate_min
double playback_srate_max
uint64_t memory_size

void* extension1 BT B

void* extension2 ERY B

11.18 digitalmod_profile

digitalmod_profile i#45E X

uint8_t digitalmod_type
double symbolrate

double fskdeviation

int32_t pn

uint8_t filter_type

int32_t filter_symbols

int32_t sps

double alpha
1119 am_profile

am_profile {#4HE X

double rate

double depth

uint8_t shape

HFEHAN, NESEHFEHERREN,

FFSER, B Hz,

EE: RINRER/SIMFSHERY ~ RAREER/SNMFSHERE

FSK $fifR, I Hz, &KX 15 * symbolrate

HBENLESI, 4~32, BINRARET 24

IRIREREE EUE:

MOD_FILTER_RECTANGULAR / MOD_FILTER_RAISED_COSINE /

MOD_FILTER_ROOT_RAISED_COSINE / MOD_FILTER_GAUSSIAN
/ MOD_FILTER_HALF_SINE

TSRS, BE, 2~ sps*filter_symbols <= 400, ZRIABX 8
FESHEE, 4~ 32 B9B%, IAE4

FRZ/BRFARZK: 0.025~1, SHIEK: 015~2.5, alpha RXFFRAE.
RARZ. BHIRKER

IR, B Hz
BEIRE, BA%

EHEE R, BUE: MOD_SHAPE_SINE / MOD_SHAPE_SQUARE /
MOD_SHAPE_TRIANGLE / MOD_SHAPE_RAMP
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11.20 fm_profile

fm_profile i#4E X

double rate

double deviation

uint8_t shape
11.21 pm_profile

pm_profile ¥4%E X

double rate
double phase_deviation

double init_phase

uint8_t shape
11.22 dsss_profile

dsss_profile i¥HEX

double symbolrate
uint8_t digitalmod_type
int32_t code

int32_t filter_symbols

int32_t sps
double alpha

int32_t sequenceseed

uint8_t filter_type

BEIZ, B Hz
ISR, B Hz

EHIE R, BUE: MOD_SHAPE_SINE / MOD_SHAPE_SQUARE /
MOD_SHAPE_TRIANGLE / MOD_SHAPE_RAMP

EARE, B Hz
RABAIRE, 814rad, SEE(O, 2*pi]

YIAIEAL, B rad, EEERVA—LEI[-pi, pi]

EEE R, BUE: MOD_SHAPE_SINE / MOD_SHAPE_SQUARE /
MOD_SHAPE_TRIANGLE / MOD_SHAPE_RAMP

BFSEE, BUHz

HFREHAN, MESEHFRHERREN,

¥5%83, EX PN &, EiNERS

ISR TS, BE, 2~ sps*filter_symbols <= 400, ZRIABX 8
SNMISHRE, 4~32 0B85, KIAR4

FRZ/BRARZ: 0.025~1, BHIRE: 015~2.5, alpha RIFFRHE.
RARZ. SEIREER

TABEERFIRIIAME, 1~ 2147483647

ISIRERRE, BVE:

MOD_FILTER_RECTANGULAR / MOD_FILTER_RAISED_COSINE /

MOD_FILTER_ROOT_RAISED_COSINE / MOD_FILTER_GAUSSIAN
/ MOD_FILTER_HALF_SINE
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11.23 pulse_profile

pulse_profile ¥4l X

double width

double period

11.24 multitone_profile

multitone_profile i£4HE X

uint8_t phase_mode

uint32_t seed

int32_t tonecount
double fregsapcing
int32_t generate_tones

const int32_t* generate_tone_idx

BkE, Bfis

B8, Bfus, BH—EXTIKE

iz & X, B {E: MOD_MULTITONE_PHASE_FIXED /

MOD_MULTITONE_PHASE_RANDOM
MOD_MULTITONE_PHASE_PARABOLIC

/

MOD_MULTITONE_PHASE_RANDOM #& = it 7, HiiEX2

B

RIZBEEHE, SEE[2, MOD_MULTITONE_MAX_TONES]

EBEREENE, B Hz

BEERMANRIE tone $l, T tonecount R EFHH

B REERIE tone T4k, SEE(O, tonecount-1]; £IEEST A nullptr

11.25 stepsweep_profile

stepsweep_profile {#4E X

double center
double span
int32_t points

double dwelltime

UMAZR, B Hz
HEE, B Hz
LFERRYIE), BfIs

11.26 rampsweep_profile

rampsweep_profile #4H%E X

double span
double sweeptime

double period

%, B Hz
RiEedE, 84Is
BH, Biis
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11.27 ofdm_profile

ofdm_profile #HE X

double idleinterval
int32_t fftsize

int32_t symbolcount

int32_t guardbandcarriers_left
int32_t
guardbandcarriers_right
int32_t guardinterval

int32_t window_length

uint8_t windowed

uint8_t digitalmod_type
uint8_t nulldc

double samplerate

11.28 awgn_profile

awgn_profile #4E X

double bandwidth

int32_t length

RFERRZENZRETE, B4s

FFT DR, X316, 32, 64, 128, 256, 512, 1024, 2048,
B fftsize > guardbandcarriers_left + guardbandcarriers_right

HESHE
EMRIP R 2

AMERIPHIE N

RIFEIRR, SBAIN%
BRE, BA%

REME

HFRHELN, MESSHFRHERREX.

/.

Ry=| o
E/ﬁ.ﬁEzm: =

SRH$ER 195.3125e3 ~ 125e6, BKIA 20MHz

RFERERZENZTHRETE, B4s

FFT DR, X3F16. 32, 64, 128, 256, 512, 1024, 2048,
B fftsize > guardbandcarriers_left + guardbandcarriers_right
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12. NEETE
121 mod_digitalmod_type

DigitalModType_BPSK BPSK
DigitalModType_DBPSK DBPSK
DigitalModType_QPSK QPSK
DigitalModType_DQPSK DQPSK
DigitalModType_OQPSK OQPSK
DigitalModType_Pi4DQPSK Pi4DPSK
DigitalModType_PSK8 8PSK
DigitalModType_D8PSK D8PSK
DigitalModType_PSK16 16PSK
DigitalModType_QAM16 16QAM
DigitalModType_QAM®64 64QAM
DigitalModType_QAM256 256QAM
DigitalModType_QAM1024 1024QAM
DigitalModType_ASK2 2ASK
DigitalModType_FSK2 2FSK
DigitalModType_FSK4 4FSK
DigitalModType_FSK8 8FSK
DigitalModType_FSK16 16FSK
DigitalModType_ASK4 4ASK
DigitalModType_ASK8 8ASK
DigitalModType_APSK16 16ASK
DigitalModType_QAMS8 8QAM

12.2 mod_filter_type

FilterType_Rectangular BT R SR
FilterType_RaisedCosine FauxiEse

FilterType_RootRaisedCosine BRI EeE
FilterType_Gaussian TR

FilterType_HalfSine HIFZiE N 2E
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12.3 mod_shape_type

ModShape_Sine
ModShape_Square
ModShape_Triangle

ModShape_Ramp

IE3ZK
73R

=R
AR
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13. BENX
131 B

H2_LANGUAGE_ENGLISH
H2_LANGUAGE_CHINESE

13.2 kS

OPTION_MEDIUM_POWER

OPTION_PULSE_DET

OPTION_EMI
OPTION_BW_100M_RX

OPTION_BW_320M_TX
13.3 SBRARES

AUTO

OFF

ON
STATE_OFF
STATE_ON

13.4 SE0TH

REF_INT

REF_EXT

REF_OUT_OFF
REF_OUT_ON
INTERNAL

EXTERNAL

13.5 GNSS EEE

CONSTELLATION_GPS
CONSTELLATION_GLONASS

CONSTELLATION_BEIDOU
CONSTELLATION_GALILEO

72
73
50
53

-1

R

$XX

thIf ik

Bk AR

EMI FusR S M & ik
100 MHz s sEiEdt

320 MHz (S iRHE EiEH

Bzt
X
B
K& XA
K& AR

SEHIR: REB
SEHIR: JMD
SEMPEL: XA
SEMPEE: 75
REB

41MEB

GPS £ (bit0)
GLONASS £E (bit1)
L} EEE (bit2)
GALILEO £ (bit3)
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13.6 iIRTJFEOER

INTERFACE_USB
INTERFACE_ETH_1000M

INTERFACE_ETH_10G
INTERFACE_ETH_25G
INTERFACE_ETH_40G
INTERFACE_ETH_100G

13.7 BEAHEN

ALLCHANNEL

MAXCHANNELS

CHANNELTYPE_RX
CHANNELTYPE_TX
CHANNELO
CHANNEL1
LOMODE_AUTO
LOMODE_HIGHSPEED
LOMODE_LOWSPUR

LOMODE_LOWPHASENOISE
13.8 HR

USB_RAIL
RF_RAIL
POWER_STATE
POWER_ON
POWER_OFF

POWER_SAVING

13.9 RX 185 AGC

AMPLIFERS_AUTO

AMPLIFERS_PREAMP_ON_PATHGAIN_HIGH
AMPLIFERS_PREAMP_OFF_PATHGAIN_HIGH

AMPLIFERS_PREAMP_OFF_PATHGAIN_MEDIUM 3

a A N N

USB 0O

FRUAMED
10G AKX
25G PAXM#A
40G AKM#E O
100G AXR#O

BEFS1
AR :
RIRAET:
IR
IR

Baf

=3
RZREL
EARALIRS

BiFEH: USBi%O
BEH: RF %O

func BVE:

BRI
BRI
BIRRTS:

BIRRS
FHL

XM
L]

)|

BIEMAT, BiEESE
B BIERAX, BRIEES
Bat: BUECAKX, BEgmE

3
B

T3
B
a
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AMPLIFERS_PREAMP_OFF_PATHGAIN_LOW

AGC_MODE_AUTO

1310 RX o2 (1A )

DETECTOR_MAX
DETECTOR_MIN
DETECTOR_AVG
DETECTOR_RMS
DETECTOR_Samp_oLE
DETECTOR_QP
DETECTOR_MAXPOWER
DETECTOR_AUTOPEAK
DETECTOR_BYPASS

1311 FFT &1

FFTWINDOW_NUTTALL
FFTWINDOW_FLATTOP
FFTWINDOW_LOWSIDELOBE

FFTWINDOW_GUASSIAN

1312 TX &=

TX_CW
TX_REALTIME

TX_PLAYBACK
1313 fERBA IR

TRIGGER_SOURCE_BUS

TRIGGER_SOURCE_EXTERNAL_RISING_EDGE

TRIGGER_SOURCE_EXTERNAL_FALLING_EDGE

TRIGGER_SOURCE_XPPS
TRIGGER_SOURCE_LEVEL

TRIGGER_SOURCE_FMT

TRIGGER_SOURCE_TIMEDOMAIN_GATE

A NN

o N o o

4

o

AW

»

e BIERAX, BEERE
AGC#&Ex: Bz

K &mAE
R &IME

R
1R

FHE
HHRE

WK SRR

R :

HEE(E

Lo S =N ES

R
FER

FFT &:
FFT &:
FFT &:

FFT &:

Spll=3=
B (REK)

Nuttall
FlatTop
B

at =
=

TX & ELERK
TX #&=(: SCAHBRL
TX & EFER

REmRE

HMEB EFHERAR
SMEBTRRIBREA

GNSS KPR A
BEME, EAXR
SEIERAAR, BRI
BREIAAR, BRI
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13.14 fit A& %R

TRIGGER_IN_ROUTE 2 FIARA B4
13.15 fif A2 560 HH Bk AR 14

TRIGGER_PULSE_POSITIVE 0 1ERK R4

TRIGGER_PULSE_NEGATIVE 1 RpKpia
13.16 M RBEEITH

TRIGGER_ACTION_HOP 0 AT — IR B

TRIGGER_ACTION_SWEEP 1 HIT—IREEE

1317 EFiEiR R

MOD_DIGITAL_BPSK 1 BPSK
MOD_DIGITAL_DBPSK 2 DBPSK
MOD_DIGITAL_QPSK 3 QPSK
MOD_DIGITAL_DQPSK 4 DQPSK
MOD_DIGITAL_OQPSK 5 OQPSK
MOD_DIGITAL_PI4_DQPSK 6 DQPSK
MOD_DIGITAL_PSKS8 7 PSK8
MOD_DIGITAL_D8PSK 8 D8PSK
MOD_DIGITAL_PSK16 9 PSK16
MOD_DIGITAL_QAM16 10 QAM16
MOD_DIGITAL_QAM64 (K QAM64
MOD_DIGITAL_QAM256 12 QAM256
MOD_DIGITAL_QAM1024 13 QAM1024
MOD_DIGITAL_ASK2 14 ASk2
MOD_DIGITAL_FSK2 15 FSK2
MOD_DIGITAL_FSK4 16 FSK4
MOD_DIGITAL_FSK8 17 FSK8
MOD_DIGITAL_FSK16 18 FSK16
MOD_DIGITAL_ASK4 19 ASK4
MOD_DIGITAL_ASKS8 20 ASK8
MOD_DIGITAL_APSK16 2 APSK16
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MOD_DIGITAL_QAMS
13.18 iEiEssEHY

MOD_FILTER_RECTANGULAR
MOD_FILTER_RAISED_COSINE
MOD_FILTER_ROOT_RAISED_COSINE
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