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1. RARER

hRAE i BA R
BES RnE Bdia
vV2.0.24 #n- 2026-7-16
device_gpio_setbits.
device_gpio_resetbits FI%{
vV2.0.18 N EHIRERE (£M4) ZY device_gpio_setbits 2026-5-22
v2.047 H#IN: device_query_state %X 2026-4-20
V2.012 #0: 2026-4-17
device_open_eth,
device_config_fan.
device_config_clock.
device_query _clock,
device _reset_clock_monitor.
channel_config_trigger_out.
channel_query trigger_out.
channel_config_lo_mode.
channel_query_lo_mode,
tx_config_lscan ¥l tx_query_Iscan &£
V2.010 0 2026-3-20
device_list_usb.
device_query_supply
device_config_gnss.
device_query_gnss.
device_query_gnss_info,
device_epoch_to_utc.
tx_config_fscan.
tx_query_fscan ¥ tx_config_stream HR%L
V1.0 2026-1-10

AR A
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2. ¥tk

BAPIRARETFCREVMSHERE, ATHREETHRERR. ESREEEUT=MIERR:

EEREN: ZEXT, REKEELK, APTHEMIRETRIUE.

SERPAART:  ZEXT, AP THETUSBRAMIRERZIQRIENE, REFEIEFFZIE,
SAPFLETRE, RESTROMEHIEBMTKEFEER, SEHEURIRER
(L£PR62.5MHz) FEHERZRTEHFROMNMIETE, BEANAZR,

B AR ZIRRAMEERZBEANG, BPAUEEIQRIARETHREREFMHEP, B
BEEERPNRS . B EBURE. RERTBIEVRTZHE LM S K BR. B
THRAEREEEREEFME, TRRBSELHAESER, BYIIMERNEEDN
RFZHEH, BEENE, UFRINEFARLSERRTRENEMERSTE (LR125

MB) .
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3. IR K% API [RZ

RARZSTREMNIKEET, BXARAP, PROREGEE: REEEZEEMH (MFW/MCU) |
FPGAE#H (FFW) . B%EH (Bus) . AGUEIHRRA (AGU) REARFEDO (API) ,

ki s PC g RN

NBRARREET, LRSEMRALTEEENELRENTTRY, TSR TRETRA9ZRS

55E,

A& 1 REHBELIRAIT MR
API FPGA MCU Bus
2.0.24 2.014 2.0.29 2.01
2.0.21 2.013 2.0.22 2.041
2.0.18 2.012 2.019 2.041
2.017 2.0.1 2.013 2.01

AR ) ABRRARARE, IR ARELRAPHREMRIRER, BESUTBIRR ERAFIRAS
HITH—EBBHFR,

2) REFRERNAPIIRAS FMEEARIRAIRIA, DA% HIFME OIS LR EEARRFRIIER,
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4. REEERE N

FRHE 2 APl &35

EREER L

RES RS device =F/INEE, JHRERILERA TRARALLER THRE, ZE3QEXSIRE
17, Xifl. EBMRE. KEUREERMRIREREFIEE,

BEIRE channel BERES, ATFEBRENIIRINGESEIE, TS EEEIE
B, #8. SHRESNESENR, BETZEERPIIEIZHRIEM,

RRE tx RETEEIRIES] . R RBABTERELAFTSH. EHESAHRE. S1E
RFHFEREOLGRS, BIESRINENZD.

SGA-60 API 4215/ 9



5. APl AR

51 CW #&5

FIIRSE BB E EMchannel L8 KRS

device_open_usb() tx_config_*() channel_*() device_close()

5.2 SCHYAHET

RS BEREE B channelfic & RIXHUE KARE

device_open_usb() tx_config_*() channel_*() tx_send_stream() device_close()

5.3 [MEE

o — EEEERTY FHEY REENES

tx_clear_wavefor tx_download_wav tx_config_playbac
N0)

device_open_usb() tx_*0) m() eform()

XAEE E¥channelfit &

device_close() channel_*()
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6. IRBFE5 RS device K

EIRRE O SEHEXERE) APl 281, HAEEIERE device_open_usb #IAHIEE ., TRIVSIRER,

N A device_close UXIAZZEHBMOENAFTEE,

6.1 device_list_usb

int device_list_usb(

device_info* devinfo,
uint32_t* count

)

TheeHER

MBELHFHEZZE N USB IgBIIR,

FAM 2.0 2R Z FRRRASHF

SE5EA

[out] devinfo REIHBFFBEEREFNERER, BREEEE model f
uid, ¥ Wdevice_infoEHIAEN

[out] count HENEZEZEENE USB IRE S,

iR [E1E 0: AIH; 3E0: #IRMUEE, HFIMIFR,

ERAR 7T,

AN

device_info devinfo;
uint32_t count =0;

int status = device_list_usb(&devInfo, &count);

6.2 device_open_usb

int device_open_usb(

void** device,
uint8_t dnum,
channel ch_o[],
uint16_t* chn,
device_info* dinfo

)

IhaetER

MiaigEER, ARMIRMERHREERYERBEHNETRBE, EHITEMARLEL AP BIEH,
WRSCRARL RS, RINEHREIZEAE. BESIR, BEHEREEELNER

FEM 2.01% 2 JG hRASSZ#5F

SR

SGA-60 AP| #mi2$5R 11



[out] device RENREOW, TARABE APl BY, FRZYWSIABRR
=4
=]

o

[in] dnum EEETANIRERS], HEEZSEREN, ERIZRSIER
BtRRE. R5IM 0 FIRIEIE,

[out] ch_o REKEZIFMEELE, ¥ channel SMIKE X,

[out] chn REEEDE,

[out] dinfo RENEFEARER, #Mdevice_infoEMIKENX,

REE 0: BIN; 3E0: ENRMUES, FIMIR1,

UEEESES WARTE R R B R EET T, LWREIRF AR ERIE

F—iR. B4 AP RERE T HREURE R ETDRMIT, X
FrRrERLIEY device_open_usb AR, WREERERLERE
A device_close LARRIUEIR,
Nl EB#Etx_config_cw()REHREXRE,
6.3 device_open_eth

int device_open_eth(

void** device,
eth_setting settings,
channel ch_o[],
uint16_t* chn,
device_info* dinfo

)

ThgEfEIR

PR AAR IR EEER . ARMREENEEZLREEEHNETREE, ARITEDFE AP R
BT, @ASTRARMLERE, KRINEREREDR. BEIR. BEMERREELRER.

Fat 20MRZIERAZ,F

SR

[out] device REEEOW,. EEARBE AP BY, FERZ9W3IBBERE
&

[in] settings PAKMIZEBMEE, ¥ Meth_settingEMIRENX.,

[out] ch_o RENEEZIFMEELE, ¥ channel BEMIKE X,

[out] chn REEERE,

[out] dinfo BRENREEANER, ¥ device_infoEMREX,

R [EE 0: BNIN; 3F0: HRMUES, FMMIR1,

UEEESES WIRTE IR R B A R BRI AT, LRI B IR BRI

AH—X., B% APl REBETFTHRHBRENIRETR
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(Handle) #1117, X FERrEMINE device_open_eth iEH,
WRTEARHYE BRI device_close ARBRRURIR,
Nl
int status = 0;
void* device = nullptr;
device_info dinfo;
channel ch[8]; uint16_t chn =0;
eth_setting settings;
settings.eth_interface = ETH_STANDARD;
settings.eth_is_ipv6 = 0;
settings.eth_ip_address[0] =192;
settings.eth_ip_address[1] = 168;
settings.eth_ip_address[2] = 1;
settings.eth_ip_address[3] =100;
settings.eth_remote_port = 5000;
settings.eth_read_timeout = 5000;
status = device_open_eth(&device, settings, ch, &chn, &dinfo);

status = device_close(&device);

6.4 device_close

int device_close(void** device)

TS

KR EEEHBBIEXEIR.

FAM 1.0ARZERATHF

SRR

[in] device BB, XABEZARIGEEM,

R[EE 0: FIh; 3E0: RN, HFIMIFR,

AR RERFRITERIGARLRE ., HiTE, REEREXAR
BXBRREER. UFTBREERE, VREHER
device_open_* AEFEILERHIAILIZE,

Nl BEEEtx_config_cw() REHE XA,

SGA-60 AP| 4mf21Em 13



6.5 device_preset

int device_preset(void** device)

IhaesiR

WITIREEN (BEREEENERBEN) .

FAM 1.01R% Z IG IR ASSZHF

SRR

[in] device REQW,

R[EE 0: BTN, 3E0: HRMUES, FIMIR1,

EIEEEAES RTEHAT device_open_* ¥ 2 IBIARLLREL,
AN

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

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

status = device_close(&device);
6.6 device_query_temperature

int device_query_temperature(

void** device,
float* temp_o

)

ThRetE R

BiRRELINEE.

FEM 201 RZ IERAZ S

SR

[in] device REDW,

[out] temp_o RENZERE, 2. BEE,

REE 0: AN, 3F0: #RMES, FIHIR1,

EIEEESES WRTEAT device_open_* #ltatb Z IR IR LLER 2L,
Nl

int status = -1;

SGA-60 API #mf2tEm 14



void* device = nullptr;
device_info dinfo;
channel ch[8];
uint16_t chn = 0;
uint8_t dnum = 0;

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

float temp_o = 0;

status = device_query_temperature(&device, &temp_o);

status = device_close(&device);

6.7 device_query_state

int device_query_state(void** device)

InRETHE R
ERRELIPRE
M
SR
[in] device
R[EME
UEZENES
6.8 device_config_fan

int device_config_fan(

void** device,
fan_mode mode,
float auto_threshold

)

IngesiR
REXREIZITESH.
FAM

SRR

[in] device

[in] mode

[in] auto_threshold
REE

ARAR

N

1.0ARZ IERANTHF

RETW,
0: AXIN; 3E0: $HIRMAED, FELMR,
WNRTEIT device_open_* #MliAtb 2 IRE R LL RS,

2.0.12R Z [RhRASZ ¥

REDR,

RENRETEER, #Efan_modetZEE N,
REENMEX THRERE,

0: AN, 3F0: #RMES, FIHIR1,
RTEHIT device_open_* #liA{4L 2[5 FA It R £

SGA-60 AP| 4mf21Em 15



int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn =0;

uint8_t dnum = 0;

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

float auto_threshold = 40.0;

status = device_config_fan(&device, mode, auto_threshold);

status = device_close(&device);

6.9 device_gpio_setbits

int device_gpio_setbits (

void** device,

uint16_t bits
)
IhaesiR
E{IGPIO,
REM 2.0.24R 2 ERRASF
SRR
[in] device REQR,
[in] bits gpio-10OHI, #1614, 185, 0E1R.
REE 0: AZh; JF0: #RMES, FIMIFR1,
EE=ESES WIRIERAT device_open_* #1816 2 157 A L R £
BNl

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

status = device_open_usb(&device, dnum, ch, &chn, &dinfo);
uint16_t bits = 0b0000000000001001;

status = device_gpio_setbits(&device, bits);

status = device_close(&device);
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6.10 device_gpio_resetbits

int device_gpio_resetbits (

void** device,

uint16_t bits
)
ThaetE
E{IGPIO,
FAEM 2.0.24 R Z IR hRASHF
SHEA
[in] device REARE,
[in] bits gpio-lOOEHI, #1617, 185, 0&1R.
R EE 0: ATN; JE0: #nRMES, FLMIR1,
EE=ESES WIRIEHAT device_open_* #1816 2 151 A Ltk R 55
Nl

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

status = device_open_usb(&device, dnum, ch, &chn, &dinfo);
uint16_t bits = 0b0000000000001001;

status = device_gpio_resetbits(&device, bits);

status = device_close(&device);
6.11 device_query_supply

int device_query_supply(

void** device,
supply_info* supplylnfo_o

ThResE R

BEIRE LA BRERBIRESH,

FEM 2.010RZ ERAZHF

SR

[in] device REDW,

[out] supplylnfo_o BRENRENBESBRSE, FMsupply_infofERE X,

SGA-60 API #mi2tER 17



R [EE 0: AIN; JF0: ERUED, FHHIR,

E1E=ESES IRIEHAT device_open_* ¥1ia1L 2 ISR AL RS,
AN

int status = -1; void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0; uint8_t dnum = 0;

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

status = device_query_supply(&device, &supplylnfo_o);

status = device_close(&device);

SGA-60 AP| #mf215R 18



612 device_config_gnss

int device_config_gnss(

void** device,
gnss_setting gnss

)

TheesER

BB IREHIGNSSIEITEH.

FAM 2.0.7TRZ ERRASFF

SE58A

[in] device RETW,

[in] gnss GNSSELES %], 1M gnss_settingEMIRE N,
R[EE 0: BGIH; 3E0: HIRMUES, HFIMIFR,

UE)EESES WIRIEIT device_open_* ¥iatL Z S E A LLREL
Nl EB#device_epoch_to_utc()EEHEFERAI,

6.13 device_query_gnss

int device_query_gnss(

void** device,
gnss_setting* gnss_o

)

ThaetE R

BifIREHAIIIGNSSE &,

FEM 207 RZERAZ

SRR

[in] device BREOW,

[in] gnss IREHFTEIGNSSEE S, ¥ Mgnss_settingEMIAE X,
iR [EE 0: BTN, 3F0: HERMUES, FIMIR1,

EIEEAES WARTEHAT device_open_* ¥ 2 RIARALLEREL,

=~ EB#device_epoch_to_utc()REHERTBI,

6.14 device_query_gnss_info

int device_query_gnss_info(

void** device,
gnss_info* gnss_o

)
IhgeHEIR

EMREHAIAIGNSSE A,
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FAEM
SRR

[in] device
[out] gnss_o
R[OE1E
UELZENES

Al

2.01RZ FERAHr

REDWR,

BEIZEFINGNSSIER, M gnss_info5MAE X,
0: F¢IN; dE0: RIS, FMMIR1,

IRTEHAT device_open_* ¥ 2 G RAFLL RS,
EB#Edevice_epoch_to_utc() REARFERA,

6.15 device_query_apiverion

uint32_t device_query_apiverion()

IheesEIR

R[E HBIEEXS AT APl BRAE R
REM

R [EE

EALR

ANl

1.01R 2 BERASZIF
APIWRAS , REEWRA, FRAEK, BITRARR,

bit[31.16] R EMA, bit[15..8] RIRFIA, bit[7..0]R =&

i‘TO
o

uint32_t verion = device_query_apiverion();

int major = 0, minor =0, rev =0;

major = (verion >>16) & Oxffff;
minor = (verion >> 8) & Oxff;

rev = verion & Oxff;

6.16 device_config_clock

int device_config_clock(

void** device,

referenceclock_source source,

double fref,
state out

)

IhaesiR

B EIRENSEITHIR,
FAEM

SRR

[in] device

[in] source

2.0MRZERAZF

RECWA,

RESZINHMIE, ¥ referenceclock_sourcefEHEREN
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[in] fref RESEIHINE, BN Hz,

[in] out RESE R B RIS,

R[EE 0: AIN; 3E0: #HiRMUED, FMI=R,

EE=ESES IRTEMAT device_open_* MliAtL Z G B LLEREL
Bl

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

status = device_open_usb(&device, dnum, ch, &chn, &dinfo);
referenceclock_source source = REFCLKSOURCE_EXTERNAL;
double fref =10e6;

state out = STATE_OFF;

status = device_config_clock(&device, source, fref, out);

state locked_o;

status = device_query_clock(&device, &source, &fref, &out, &locked_o);

status = device_close(&device);

6.17 device_query_clock

int device_query_clock(

void** device,
referenceclock_source* source_o,
double* fref_o,

state* out_o,

state* locked_o

)
INREsER
EWREANNSZHPRERTS.

M 2.0 MR Z RS

SEREA

[in] device REOW,

[out] source_o REIFSET IR, ¥R referenceclock_sourceEMIRE N,
[out] fref_o IREISEHIRER, B Hz,

[out] out_o R ESE 8 i E IR,
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[out] locked_o

R[O1E
BAAAR

Al

RO SEPEENHERS ((RERSHSE"N, RIS

B SEFRSE B EREZ B 2N)
0: mIi; 3E0: R, FRLKR1,

NRTEAT device_open_* ¥lIAL Z 5 E A LR EL
iES%E device_config_clock() R &R X HG ,

6.18 device_reset_clock_monitor

int device_reset_clock_monitor(void** device)

Inaesk
SENSEIHIEE,
REM

SE5ER

[in] device

RENE

ERAR

BN

int status = -1;
void* device = nullptr;
device_info dinfo;
channel ch[8];
uint16_t chn =0;
uint8_t dnum =0;

20MRZIERAS

REAW, XABZDRIGTER,
0: pIf; 3F0: HRAAD, FIMIRA,

WNRTEMAT device_open_* #MliAfb 2 BB LL R 5,

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

status = device_reset_clock_monitor(&device);

status = device_close(&device);
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6.19 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

)

ThgEfEIR

$8Unix Epoch#AFY B3 [E1 8 #5429 e IZHYUTC BFEIAE T,

REM
SR
[in] ns_sinceepoch
[out] year
[out] mon
[out] day
[out] hour
[out] min
[out] sec
[out] ms
[out] us
[out] ns
REE
ARAR

]

int status = -1;

void* device = nullptr;
device_info dinfo;

channel ch[8];

uint16_t chn = 0; uint8_t dnum = 0;

2.0.7TRZERASFF

BUnix EpochLAREYRITETE, Bfi: ns,
IREFH (302026) .

BEBM®B (1~12) .

REEHE (1~31) ,

[E/0\Et (0~23) &

&ESE (0~59)

IRERE (0~59) ,

EZEf%L (0~999) ,

ERFNEL (0~999) ,

IREIWFEL (0~999) ,

o

WRTEGNSS KSR “BiE” BT device_query_gnss_info 3k
NI BT 4R /S R PR It R 8,

o

o

5

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

gnss_setting gnss;
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gnss.antenna =1;

status = device_config_gnss(&device, gnss);

status = device_query_gnss(&device, &gnss);

gnss_info gnss_info_o;

status = device_query_gnss_info(&device, &gnss_info_o);

int16_t year =0, mon =0,day =0, hour=0,min=0,sec=0,ms=0,us =0, ns =0;
device_epoch_to_utc(gnss_info_o.ns_sinceepoch, &year, &mon, &day, &hour, &min, &sec,
&ms, &us, &ns);

status = device_close(&device);
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7. BERERY
71 channel_preset

int channel_preset(channel* ch)

ThREfEIR

NEMEEEBEHTEMRME, WIRENTHRIRTEE, FeMAESHEL.

FEM

SHREA

[in] ch

RENE

ERLAR

BN

int status = -1;
void* device = nullptr;
device_info dinfo;
channel ch[8];
uint16_t chn = 0;
uint8_t dnum = 0;

2.01RZ BERAZIF

BEEE, F R channel EMIKENX
0: BRIN; 3E0: $HIRALEI, FWMR1,
NIRIERLINAT device_open_* #I1Ab 2 5 E FA LLBRES

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

status = channel_preset(ch);

status = device_close(&device);

7.2 channel_start

int channel_start(channel* ch)

ThREfEIR

BihZBEiziT; EEWSM (RF) &S (Baseband) HBXSHE, HRBARALRMUERESE

MIBEE,

A
SEREA
[in] ch
REE
UE)EESES
ANl

2.01RZ BERAZIF

BEAE, F M channel EEE N,

0: AT, JF0: EnRMES, HFHLHIR1.

WIRTEHAT device_open_* ¥IiaL 2 BB ALLEEL,
BESEtx_config_cw() REHEXRHA,
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7.3 channel_stop

int channel_stop(channel* ch)

IheesEIR

FIEZMEERIENIZ

E- AL
SRR
[in]ch
REME
IEEEESES

=l

7.

2.01RZ [EhRASZF¥

WEHA, ETchannelEMEEN,

0: A¢I0; 3E0: #MRMEE, HRMIR1,

WIRTERAT device_open_* ¥l Z FIR A LR EL,
BEEEtx_config_cw()REHEXRHA,

7.4 channel_trigger_bus

int channel_trigger_bus(channel* ch)

IngesmR
MENMEEBERE—
REM

SRR

[in]ch

R[EE

5]z EAES

Al

R BEMEIES.,

2.01RZ [EhRASZF¥

BELH, ¥ M channel EHERE N,

0: A¢I0; 3E0: #MRMEE, HRHIR1,

WRTEHAT device_open_* #liA{b Z IR IR LLEREL
iBESEtx_config_cw()REHEETE,

7.5 channel_config_trigger

int channel_config_trigger(

channel* ch,

const tx_trigger* trg
)
Inaetk

BB EEENARE S,

A

SRR
[in] ch

[in] trg

R[E1E

2.01RZ BERAZIF

Biri@E, FMchannelEMIKEN,
fHRFESE, FRtx_triggerSEMIREN
0: BRIN; FE0: IR, FRHHR1,
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EIEESES WRTEAT device_open_* #ltatb Z IR AR LR 2L,
Bl B8 E tx_config_cw() REHAEXRRE,
7.6 channel_query_trigger

int channel_query_trigger(

channel* ch,
tx_trigger* trg_o

InRETHE R
B ERENSRIREE,

RAaM 2.01R% 2 BRI
SH0REE
[in] ch s N
Bir@iE, FXchannel EHKEIE X,
[out] trg_o MERBEEES, £0ix_triggerEMRiEY,
R[EE 0: RRIN; FE0: $HIRALAD, FWMHER1,
EIEEESES WIRIEHAT device_open_* ¥IiBL 2 BB A LLEEL,
Nl ESE tx_config_cw() REHE XA,

7.7 channel_config_trigger_out

int channel_config_trigger_out(

channel* ch,
const trigger_out* trg

)

IheesER
BB EEENARA B H B,

sl 2.0.MRZEMAL S

B3

lin] ch EAREE, #EMchannelSHBAIIEN.,

linJtrg MEMERESE, £ D trigger outEHIEIEN.,
EEE 0: B, 30 R, HDKRI.

B EAES WIRIEHAT device_open_* ¥IiaL 2 BRI A LLEEL,
ol

int status = -1;
void* device = nullptr;
device_info dinfo;

channel ch[8];
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uint16_t chn = 0;

uint8_t dnum = 0;

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

double stop =2.0e9;

double step =100e6;

float level = 0.0f;

float dwell = 1e-4;

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

trg.source = TRIGGER_SOURCE_BUS;

trg.action = TRIGGER_ACTION_SWEEP;

trg.count = -1;

status = channel_config_trigger(ch, &trg);

trigger_out trgout;

trgout.enable = STATE_ON;

trgout.action = TRIGGER_ACTION_HOP;

trgout.edge = TRIGGER_EDGE_RISING;

status = channel_config_trigger_out(ch, &trgout);
status = channel_query_trigger_out(ch, &trgout);

status = tx_config_cw(ch);

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

status = channel_trigger_bus(ch);

status = device_close(&device);

7.8 channel_query_trigger_out

int channel_query_trigger_out(

channel* ch,
trigger_out* trg_o

IheeHEiR
TEfEEEESR AR RHEE.

RN 2.0MRZ EHRANZ I
SRR
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[in] ch E4REE, ¥EMchannel EHIEEEN,

lout] trg_o EEREHHRESH, M trigger outiEHIKIIEN,
EEIE 0: B 30 ERKE, ERKRI,

IEIEEAES WIRTERAT device_open_* ¥IIa0 Z 5 R A LL RS,
ANl iEB#channel_config_trigger_out() R EHABZRHB1,

7.9 channel_config_lo_mode

int channel_config_lo_mode(

channel* ch,
) lomode mode
ThaeHid
R EE BN AR,
gaM 2.0MRZEIRAS
B
lin] h BREE, EMchannel EHIENEN,
lin] mode AREREE, #MlomodeBAAIIEN.,
EEE 0: B 3E0: ENRAE, ERHRI,
EEESES RTEHAT device_open_* #liBtb 2 IR AR LLER S,
ol

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

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

status = channel_config_lo_mode(ch, mode);

status = channel_query_lo_mode(ch, &mode);

status = device_close(&device);
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710 channel_query_lo_mode

int channel_query_lo_mode(

channel* ch,
lomode* mode_o
)
IngesER

R ERESRINAIR R E,

A 2.0MRZ [ERRASHF

S0
[in]ch EAR@E, ¥R channel EAARIE S,

[out] mode._o EEAFEREE, #MlomodeSHktIE Y.,

REE 0: AIN; 3E0: EIRAHD, ERMHR1,
EIEEESES RTEHAT device_open_* #liatb 2 IR E R LLER S,
il EB# channel_config_lo_mode() R EHE X RH,
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8. K5 B R

81 tx_clear_waveform

int tx_clear_waveform(void** device)

TREfEIR

BRI E A Bl R PRI B IR AR,

FEM
SEEA
[in] device
R [EE
ARAR

R

2.01R2Z BRAZIF

REDR,

0: AT, 3F0: EMRMES, FHLHIR1,

WIRIEHAT device_open_* #1802 RAEALLEEL,
BEB#Etx_config_playback()E XTI,

8.2 tx_download_waveform

int tx_download_waveform(

void** device,

int16_t iq(],

uint32_t points,
uint16_t* waveform_o

)

IheeHEIR

BIEENREE SR TEERENEBFMES.

FAM
SE7 A
[in] device
[in]iq

[in] points

[out] waveform_o
REE
BRAR

ANl

2.01RZERASFF

REDR,

IQ #3EE4H.

IQ REXT,

D HAE A=

0: AIN; 3E0: $HiRAED, FMI=R,

WRTEHAT device_open_* #lia1b 2 IR A A LLER AL,
EB#tx_config_playback() B X R,
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8.3 tx_config_ffm

int tx_config_ffm(

channel* ch,
double fc,
float level

)

IngesER

REEEEEIMESEESH (FFMIER)

EE 101 R EHRAE
B8

lin] ch EATIEE, ¥ Mchannel MR,

lin]fe i,

lin] level HHIEE,

& EHE 0: R, F0: $RMED, KT,

EIEEESES NRTEAT device_open_* #MliAtk 2 BB LL R EL,
Nl BEEEtx_config_cw() REHEXTRHA,

8.4 tx_query_ffm

int tx_query_ffm(

channel* ch,
double* fc_o,
float* level_o

)

ThgefEIR
EEEERESRIARSIEESE (FFM ER),

RraM 1.0ARZ ERASHF

SE5ER

linj eh BFREE, #MchannelSHIAIIEN.,

lout]fe-o REI O,

[out] level_o EER IR,

R[EE 0: RXIN; 3E0: $#MRAES, FWHIR1.

EIEEEAES RTEHAT device_open_* ¥Ia0 2 IFIARLL RS,
Nl EB#Etx_config_cw()REHEXRE,
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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

)

ThREfEIR
BB T REIIEAMSE ., EEEBFT, U Step A, M1TM Start SAZE Stop MEHNE

e,

REM 201 RZBRAXZFF

B0

Hinjeh EAREE, #MchannelSHIEEN,

lin] start ISR,

lin] stop A,

lin] step A,

lin] level HHIEE,

lin] dwell SRR (Dwell Time), fI: .
ETRIGGER_ACTION_HOP#ER T, HBIENIZEEARER; A
R4 N A SRR R (S IKED,

SEEE 0: B 3E0: ENRAE, ERHRI,

EEESES WIRTEHITdevice_open_*#1ab 2 [ R R LLL BRI

ol

int status = -1;

void* device = nullptr;
device_info dinfo;
channel ch[8];
uint16_t chn =0;
uint8_t dnum =0;
status = device_open_usb(&device, dnum, ch, &chn, &dinfo);
double start =1.0e9;
double stop =2.0e9;
double step =100e6;
float level = 0.0f;

SGA-60 API #mF2tEm 33


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

float dwell = 1e-4;

status = tx_config_fscan(ch, start, stop, step, level, dwell);
status = tx_query_fscan(ch, &start, &stop, &step, &level, &dwell);
tx_trigger trg;

trg.source = TRIGGER_SOURCE_BUS;

trg.action = TRIGGER_ACTION_SWEEP;

trg.count = -1;

status = channel_config_trigger(ch, &trg);

status = tx_config_cw(ch);

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

status = channel_trigger_bus(ch);

status = device_close(&device);

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

)

ToResER
EEEEEES R IRRAESE.

Fa 2.01R2Z B RRASZ i
SHR 8
[inlch

[out] start_o

REIERIAER,

[out] stop_o

REIF L IEAE,
lout] step_o EE SR,
[out] level_o EE I,
lout] dwell_o EE2MAREBERE (1) .
iR [EE 0: MID; 3E0: $HIRAEE, ERL
EIEEESES WIRIEHAT device_open_* %Dﬂ’a‘%Zfa’ﬂﬁﬁﬁJttl%l%ﬁlo
Nl BEEEtx_config_fscan()REHE X,

BiriEiE, FWchannel SHIAE N,
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8.7 tx_config_Iscan

int tx_config_lscan(

channel* ch,
double fc,

float level_start,
float level_stop,
float level_step,

float dwell
)
IngesER

EBEEIEETBENEERMSE, EEREPFOMEK fc T, LA Level Step A, #H1TM Level Start ZI
Level Stop B9i#1E134H,

FREM 2.0MRZ BERAZIF

B0

lin] h EIREE, #Mchannel SR,
lin] fe e

[in] level_start EEIAIEE

lin] level_stop L LR,

[in] level_step IR

lin] dwell BRI R, B B,

BB 0: FRI; 0: MR, HAHRI.
IEIEEAES WIRTERAT device_open_* ¥Iia0 Z IF R A LL RS,
ol

int status = -1;

void *device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

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

float level_start = -20;

float level_stop = -10;

float level_step =1;

float dwell = 1e-4;

status = tx_config_Iscan(ch, fc, level_start, level_stop, level_step, dwell);

status = tx_query_lscan(ch, &fc, &level_start, &level_stop, &level_step, &dwell);
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tx_trigger trg;

trg.source = TRIGGER_SOURCE_BUS;

trg.action = TRIGGER_ACTION_SWEEP;

trg.count = -1;

status = channel_config_trigger(ch, &trg);

status = tx_config_cw(ch);

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

status = channel_trigger_bus(ch);

status = device_close(&device);

8.8 tx_query_Iscan

int tx_query_Iscan(

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

)

IheeHEIR
TEEERESRERESE.

gaM 2.0MRZEIRA

B

lin] ch BAREE, #EMchannel EHIENES,
lout] fe_o SEE P OE,

[out] level_start_o EEERIAIEEE

[out] level_stop_o SEEA LR,

[out] level_step_o SEEHT S R,

lout] dwell_o IR S B ERISE, B B,
EEIE 0: BLN; 3E0: $MIRALED, HEMMRI.
EIEEESES WIRTEAT device_open_* #ltatb Z IR R R LLER 2L,
o] BBE config_Iscan()BEHRERA,
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8.9 tx_config_output

int tx_config_output(

channel* ch,
state rfout,
state mod

)

INEETER

BB SRS R H M IR

REM 2.01R2Z EHRAS I
SRR

[in] ch BEEBLKA, ¥ channel EAIEHEN,

lin] rfout SRR LASEE, ¥ DstateENEN,

[in] mod DHRLRSEE, M stateBEMEN,

EEE 0: FEIN; FE0: $HRME, HRWR,

EEESES WRTEHAT device_open_* ¥R 2 BIARLLREL,
Nl BEEEtx_config_cw() REHEXRA,

810 tx_query_output

int tx_query_output(

channel* ch,
state* rfout_o,
state* mod_o

)

EEsER

B ANBE SIS IR,

A 2. 01RZ B IRASS
O
[in] ch EERENE, T channelEHIAEY,

[out] rfout_o REIGHIM IR, # M stateEEEX,

[out] mod_o EEBIE LIRS, T stateEE X,

EEE 0: I 30 $EIZARED, ERMRI,

EEESES WRTEHAT device_open_* ¥R 2 B IARLLREL,
=6l BBt config_cw( REHBZERA.,
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8.11 tx_config_cw

int tx_config_cw(channel* ch)

IhREHE

ZBEELERE (CW) KSIEE,

FEM 2.01R% 2 JGhRASSZ ¥

SR

lin] ch BERERA, #Mchannel BAIEKEN.

EEE 0: FiLN; 3F0: $EIBAED, EMMRI.

EE=ESES WARTEHAT device_open_* ¥t BIARLLEREL,
Gl

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

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

float level = 0.0f;

status = tx_config_ffm(ch, fc, level);

status = tx_query_ffm(ch, &fc, &level);

tx_trigger trg;

trg.source = TRIGGER_SOURCE_BUS;

status = channel_config_trigger(ch, &trg);

status = channel_query_trigger(ch, &trg);

status = tx_config_cw(ch);

status = tx_config_output(ch, STATE_ON, STATE_OFF);
state rfout_o, mod_o;

status = tx_query_output(ch, &rfout_o, &mod_o);
status = channel_start(ch);

status = channel_trigger_bus(ch);
std::this_thread::sleep_for(std::chrono::seconds(10));
status = channel_stop(ch);

status = device_close(&device);
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8.12 tx_config_stream

int tx_config_stream(

channel* ch,
double sample_rate

[in] sample_rate

R[E1E
BARAR
Al

8.13 tx_send_stream

int tx_send_stream(

channel* ch,
int16_t iq(],
uint32_t points

[in]iq

[in] points
R[EE
E=ESES
Nl

//RERR: ERIEZIK

2.01RZIERAZFF

BEEELE, ¥ Nchannel EMIREX.
BEREE,

0: BZA; JE0: RS, FIMIR1.

WRTEHAT device_open_* ¥IaZ F AR LR EL,
BB Etx_send_stream() REHEX A,

2.01RZ [ERAF5

WBEREIAE, ¥ channel B3 E X,
IQ #EEA.

IQ mET,

0: BkTA; JF0: EMRMES, FIKIR1.

NRTEMAT device_open_* #liAL Z BB LLER ST,

std::vector<int16_t> sim_generatewaveform_sine()

{

constexpr uint32_t TOTAL_INT16_POINTS = 500000;
constexpr uint32_t IQ_POINTS = TOTAL_INT16_POINTS / 2;
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constexpr int16_t AMP = 30000;
constexpr uint32_t CYCLES =100;
const double twoPi = 2.0 * 3.141592654;
std::vector<int16_t> iq;

ig.reserve(TOTAL_INT16_POINTS);

for (uint32_t n = 0; n < IQ_POINTS; ++n) {
double phase = twoPi * 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 status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

status = device_open_usb(&device, dnum, ch, &chn, &dinfo);
double samplerate = 50e6;

std:vector<int16_t> data;

data = sim_generatewaveform_sine();

double fc =1.0e9;

float level = 0.0f;

status = tx_config_ffm(ch, fc, level);

tx_trigger trg;

trg.source = TRIGGER_SOURCE_BUS;

status = channel_config_trigger(ch, &trg);

status = tx_config_stream(ch, samplerate);

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

status = channel_trigger_bus(ch);

for (inti=0;i<100000; ++i) {
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status = tx_send_stream(ch, data.data(), data.size() / 2);
if (status != STATUS_NOERROR) {
break;

}

status = device_close(&device);

814 tx_config_playback

int tx_config_playback(

channel* ch,

const int16_t waveform(],
const int32_t repeat(],
const double sample_rate[],
int16_t waveforms

)

TheesER

BEERFONSE, BERME, F&ET channel_trigger_bus EOfA DL UBEIAST .
FRAM 201 RZERAXSF

SRR

[in]ch

BERELE, ¥ Mchannel SHIRENX ,
WFRSIEE, EEPERESIGET EEWIBIL

[in] waveform

lin] repeat BRERNE, 18RS E R Y055 b i B EHOR
5.

lin] sample_rate SR EMERE,

lin] waveforms BRI,

EEE 0: R 30 $EIZAE, ENMRI,

EE=ESES WARTEHIT device_open_* M2 BIARLLREL,

ol

/¥ BERRS: A= TRk A */

std::vector<int16_t> sim_generatewaveform_pulse(double duty_cycle)

{
constexpr uint32_t TOTAL_IQ_POINTS = 250000; // &2 1Q R =%
constexpr uint32_t TOTAL_INT16_POINTS = TOTAL_IQ_POINTS * 2;
constexprint16_t I_VALUE = 32766;
if (duty_cycle <0.0) duty_cycle =0.0;
if (duty_cycle >1.0) duty_cycle =1.0;
uint32_t active_iq = static_cast<uint32_t>(TOTAL_IQ_POINTS * duty_cycle);
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std::vector<int16_t> iq;
ig.reserve(TOTAL_INT16_POINTS);
for (uint32_t i = 0; i < active_iq; ++i) {
ig.push_back(I_VALUE); //|
ig.push_back(0); //Q
}
uint32_t remain_ig = TOTAL_IQ_POINTS - active_iq;
for (uint32_t i =0; i < remain_iq; ++i) {
ig.push_back(0);
ig.push_back(0);
}
returniq;
}
double samplerate = 125e6;
std:vector<int16_t> data;

data = sim_generatewaveform_pulse(0.25)); // 25% ta = b kg

int status = -1;

void* device = nullptr;

device_info dinfo;

channel ch[8];

uint16_t chn = 0;

uint8_t dnum = 0;

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

float level = 0.0f;

status = tx_config_ffm(ch, fc, level);

tx_trigger trg;

trg.source = TRIGGER_SOURCE_BUS;

status = channel_config_trigger(ch, &trg);

uint16_t waveid = 0;

status = tx_clear_waveform(&device);

status = tx_download_waveform(&device, data.data(), data.size() / 2, &waveid);
int16_t waveforms =1;

const int16_t waveform[] = { waveid };
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const int32_t repeat[] ={-1};

const double srate[] = { samplerate };

status = tx_config_playback(ch, waveform, repeat, srate, waveforms);
status = tx_config_output(ch, STATE_ON, STATE_ON);

status = channel_start(ch);

status = channel_trigger_bus(ch);
std::this_thread:sleep_for(std::chrono::seconds(10));

status = device_close(&device);
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0. FHIRERE (&)

91 mod_open

int mod_open(

void** device,

char version_o[50],

)

ThREfEIR

FEARIINGE, ’REITHE,

EREMFEARBATRIORE, RERFIERSEE, EH

REHCBIRENR, FTHRHINEE,

FaM
S¥REA
[out] device
[out] version_o[50]
REE
ERAR
ANl
9.2 mod_close

int mod_close(

void** device

)

Inaetk
ESZINEEY
FAEM
SE5ER
[out] device
REE
ARAR

ANl

2.018RZEhRANSTHF

REIREQW, ERABEAPIE, FRZAWWS|IABERESE.
iR Bl EERR A S

0: AIh; 3E0: RS, FIMIFR,

NRTE R I Tdevice_open_*#IiRb Z [E R A LL R,
ESEmod_generate_stream() EREAE X Rl .

2.018 R Z fahRASZ ¥

REOW, XAFZUREERE.

0: FIn; 3E0: RS, FRMHFR1,
REBHEFRTERAIBAALRE, N1TE, BHINEREX
AEBXRFHRER. MEBXARRAFIINGE, YRAEMER
mod_open,

BEEEmod_generate_stream () REMHE X H
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9.3 mod._init_digitalmod
int mod_init_digitalmod(

void** device,
digitalmod_profile* digitalmod_profile_o

)

IhaesiR

VIAEF RSB B, SERRPNENSHERIE,

REM 2.018RZERAZSF

SRR

[in] device RETW,

[out] digitalmod_profile_o HFEFIREEMIK, ¥ Rdigitalmod_profile EH#AE X,
REE 0: BIN; 3F0: EHRMUES, FIMIR1,

EE=ESES WARTERL NI TMod _openZ 5B LL R E]

Bl EB#mod_generate_stream() BB X R B,

9.4 mod_init_am
int mod_init_am(

void** device,
am_profile* am_profile_o

)

ThREHE R

PIACAMIBHIBE B M, BEBEPHNENSEEEE.

REM 2.018RZERAZSF

SE5ER

[in] device RETW,

[out] am_profile_o AMIBHIBCE SR, 1¥FWam_profileEMAE N,
REE 0: BIN; 3F0: ERMUES, FMMIR1,

EE=ESES WARTER NI TMod _openZ 5B LL %],

9.5 mod_init_fm

int mod_init_fm(

void** device,
fm_profile* fm_profile_o

)
IheeHEiR

DI FMIBRIE LR, BEBREPNENSHERIE.,
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FAEM 2.0.18 R Z R hRASSZHF

SR

[in] device BREOW,

[out] fm_profile_o FMIBHIEBE B MK, ¥ fm_profile 5K E X,
REE 0: BKIN; 3E0: H#RMCES, FIMIR1,

EIEEESES WRTERRINHITMod _openZ SRR LR %L

9.6 mod_init_dsss
int mod_init_dsss(

void** device,
dsss_profile* dsss_profile_o

)

TheesER

VR EEFS Y BB LR, SERATNES N SHBRIE.

FRAM 2.018RZ ERAZ I

SRR

[in] device BREOW,

[out] dsss_profile_o BRI MBCESEMIER, 1 ¥ M dsss_profile EMIKENX
R [EE 0: BIh; 3E0: #IRMAEE, FIMIFR,

ARAR MIRTERINHITmod_openZ [EE A LLE A .

9.7 mod_init_pulse

int mod_init_pulse(

void** device,
pulse_profile* pulse_profile_o

)

ThaetE R

ARk IRSIEE B, SERARPHNENSHERIE.

FEM 2.0.18 R Z R HRASSZHF

SRR

[in] device BREOW,

[out] pulse_profile_o P IRFIB EEMK, ¥ Wpulse_profileEMAIKE N,
iR [EE 0: BTN, 3F0: ERMUES, FMMIR1,

E1E=ESES WRIE R INHITmod_openZ IFA R LLER %L,
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9.8 mod_init_multitone
int mod_init_multitone(

void** device,
multitone_profile* multitone_profile_o

)

ThRetE R

VRS BERELEME, BEMEPNENSHEBE.

REM 2.018RZERAZSF

SR

[in] device RETW,

[out] multitone_profile_o EfRBLENE, FE D multitone_profile K E X o
R[EE 0: AtIH; 3E0: RN, HFIMIR,

EE=ESES WARTERL NI TMod _openZ 5B LL R E]

9.9 mod._init_stepsweep
int mod_init_stepsweep(

void** device,
stepsweep_profile* stepsweep_profile_o

)

ThResE R

VA EIAREC B S, BEBEPNENSHEEYE

FEM 2.018RZ B RAZHF

SRR

[in] device REDW,

[out] stepsweep_profile_o SHPAEE B, ¥ Mstepsweep_profile EAIRE N,
R[EE 0: BTN, 3E0: HRMUES, FIMIR1,

EEESES NRTE R IIHITMod_openZ [ A LL RS,

910 mod_init_rampsweep

int mod_init_rampsweep(

void** device,

rampsweep_profile* rampsweep_profile_o

)

ThREfEIR

YA RIRIAME B LR, BERAPNS T SHERIE
FAEM 2.018R Z fahRASZ ¥
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SRR

[in] device BREOW,

[out] rampsweep_profile_o RUFPARE B SR, ¥ Mrampsweep_profileEA1KE X,
R [EE 0: BTN, 3F0: HRMUES, FIMIR1,

UEEESES WIRIE R INITmod _openZ R LR EL

9.11 mod_init_ofdm

int mod_init_ofdm (

void** device,
ofdm_profile* ofdm_profile_o

)

TheeHER

VAL IER AN S B B LA, SEMEPNES N SHBRIIE

RraM 2.018RZ EhRASTHF

SE58A

[in] device RETW,

[out] ofdm_profile_o EXRDERRESEIE, FNofdm_profile B E X,
R[EE 0: BGIp; 3E0: H#IRMEE, HFIMIFR,

UE)EESES IRIERRINMITmod _openZ RIAR LR,

912 mod_init_awgn
int mod_init_awgn (

void** device,
awgn_profile* awgn_profile_o

)

ThRetE R

VIR S ETEIRFERELME, BERERDPHNENSHHEE

FEM 2.018RZ R HRASSZHF

SR

[in] device BREOW,

[out] awgn_profile_o EXMDERREEMEK, ¥ awgn_profileEMKE X,
REE 0: BIN; 3F0: H#RMCES, FHIMIR1.

EIEEESES WRTERRINHITMod _openZ [SE R LL RS,
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9.13 mod_config_digitalmod
int mod_config_digitalmod(

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

)

ThResE R

VA E AR B E LN, SERATRNS N SHBRE.

FRAM 2.018RZ ERAZ I

SHREA

[in] device RET,

[in] digitalmod_profile_in WMAHFRAHEELEME, ¥ digitaimod_profile 51K E
X,

[out] digitalmod_profile_o BMHBF R EELEWIR, ¥ digitaimod_profile 5K E
X,

R[EE 0: AIh; 3E0: RS, FIMIR,

EEESES NRTE R IIHITMod_openZ [ A LR 2],

Bl EB#mod_generate_stream() B X R B,

9.14 mod_config_am

int mod_config_am(

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

)

TheesER

IACAMIBHIBE B, SEBETHNESNSEEEE.

AN 2018 RZJERASFF

SRR

[in] device BREOW,

[in] am_profile_in BWMAAMIBFIECE SR, 1¥EDam_profileEMIKE N,
[out] am_profile_o BWEAMIBHEEEME, ¥ Mam_profileEAE X,
REE 0: BIN; 3F0: H#RMCES, FIMIR1.

UE)EESES IRIERRINAITmod_init_amZ [SiEF LL R %L,
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9.15 mod_config_fm
int mod_config_fm(

void** device,

const fm_profile* fm_profile_in

fm_profile* fm_profile_o

)

ToResER

REREFMBTISH, ERAREASE, BEEHEHEESNENTESH

FEM
SEEA
[in] device
[in] fm_profile_in
[out] fm_profile_o
REE
UEEESES
9.16 mod_config_dsss

int mod_config _dsss(

void** device,

2.0.18 R Z R R ANSZHF

RED,

MAFMIBFIE B &R, ¥ Tfm_profileEMAE X,
BHFMIBEIEC B, ¥ fm_profile Z5MIAE X,
0: AKIH; 3E0: #EIRMEE, FKIR,

WARTE RN ITmod_init_fmZ F IR LR £,

const dsss_profile* dsss_profile_in

dsss_profile* dsss_profile_o

)

INREsER

DI ERFIY MEBEME, BEMEPHNESTISHEEDE.

FAM

SRR

[in] device

[in] dsss_profile_in
[out] dsss_profile_o
Il

UELZENES

2.018 R Z fahRASZ ¥

REQWA,

WMABERIYT M ELEMIK, ¥ dsss_profile EAE X,
MEEERFIIT MEEEMIE, 1¥Ndsss_profile FMIREX .
0: F¢IN; dE0: RIS, FMMIR1,

WIRER NI Tmod_init_dsssZ R LLREL
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917 mod_config_pulse
int mod_config _pulse(

void** device,
const pulse_profile* pulse_profile_in
pulse_profile* pulse_profile_o

)

ThResE R

VA BK AR BB S, SEMATNE N SEERAE.

FRAM 2.018RZ ERAZ I

SHREA

[in] device REDW,

[in] pulse_profile_in WMAKPEHE B, 1D pulse_profileEHEE X,
[out] pulse_profile_o KPR B ESAE, ¥ Wpulse_profile MR E X,
R[EE 0: AGIH; 3E0: HRMES, HFIMIR,

5]z EAES WARTE RN Tmod_init_pulse Z 5 B LLBRES

9.18 mod_config_multitone

int mod_config_multitone(

void** device,
const multitone_profile* multitone_profile_in
multitone_profile* multitone_profile_o

)

ThREER

iac S BERESWE, BERRPNENSHERAE.

FEM 2.0.18 R Z R HRASSZHF

SRR

[in] device BREDOW,

[in] multitone_profile_in WMASBEBEEWK, 1E0multitone_profileZEMIRE N,
[out] multitone_profile_o WS ERBLEMIR, ¥ multitone_profile ZEHEAE X,
REE 0: BIN; 3F0: H#RMCES, FHIMIR1.

BERY %R WRIE R INHITmod_init_multitone Z B B LL R %L,
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919 mod_config_stepsweep

int mod_config_stepsweep(

void** device,

const stepsweep_profile* stepsweep_profile_in

stepsweep_profile* stepsweep_profile_o

)

ToResER

RESHAMSY, ERAREARE, BOERERELSNANSESE

RZaM
S0
[in] device

[in] stepsweep_profile_in

[out] stepsweep_profile_o

R [EE
FARAR

2.0.18 R Z R R ANSZHF

REDW,

MALHPAME BEWIE, ¥ Xstepsweep_profile FIFAE
X,

WAL HABMEELEWIR, ¥ Wstepsweep profile E1KE
X,

0: BTN, 3F0: HRMUES, FIMIR1,

WRIE R INHITmod_init_stepsweepZ G ILLERAL,

9.20 mod_config_rampsweep

int mod_config_rampsweep(

void** device,

const rampsweep_profile* rampsweep_profile_in

rampsweep_profile* rampsweep_profile_o

)

InRETHE R

EEFRAESY, SRAREASE, SOSRHEESHAENSESHY

REM

SEEA

[in] device

[out] rampsweep_profile_o
R[OE1E

UE)ZESES

2.018RZEMRAT I+

REDWR,

FUEME B MR, ¥ Wrampsweep_profile IR E X,
0: AIH; 3E0: HRMES, HFIMIR,

WARIE I Tmod_init_rampsweepZ SR A LR %L,
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9.21 mod_config_ofdm
int mod_config_ofdm (

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

)

ThResE R

REEXMOERASH, ERARBERSE, SESHLEEENFNSESH,

FEM 2.018RZ B RAZHF

SHREA

[in] device RET,

[in] ofdm_profile_o MAERMOEREESEWIKR, ¥ ofdm_profile FHKE
X,

[out] ofdm_profile_o MEERMOERERELEMEK, ¥ Wofdm_profile Z K E
X,

R[EE 0: BTN, 3F0: HRMUES, FIMIR1,

UEZENES IR RN Tmod_init_ofdmZ [FiE A LL RS,

9.22 mod_config_awgn

int mod_config_awgn (

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

)

ThREHE R

VIRCE I RIRERBERE, BEMEPNSNSHERYE

REM 2.018RZERAZSF

SE5ER

[in] device RETW,

[in] awgn_profile_in BMASHBIRFRELMA, ¥ Mawgn_profile EMKE X,
[out] awgn_profile_o HESHBIRFEEESMIK, FRawgn_profile SR E X,
R[EE 0: AIh; 3E0: #IRMEE, FIMIFR,

EEESES RIERRIIHITmod_init_awgnZ JZ R A LLEREL,
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9.23 mod_generate_stream

int mod_generate_stream (

void** device,

int32_t symbol_length,
int16_t** ig_o,

int32_t* length_o,
double* sample_rate_o

)

ThgEfEIR

FTHRAHINEERE, BARVMRCREENE, REEIREENARETASE, EXESHE

FEM 2.0.18 R Z R HRASSZHF

SEREA

[in] device RECWE,

[in] symbol_length FESKE, BTFHFRES. BEEFIIT A,
[out] ig_o WSS EUE

[out] length_o HHEERE

[out] sample_rate_o HAETHE SR TR RAF R

R[EE 0: BTN, 3F0: HRMCES, FMMIR1,
EIEEESES WNRTEMAT device_open_* #MliAfb 2 BB LL R 5,
AN

/* BEBESRERER */

int status = 0;

void* device = nullptr;
device_info dinfo;

channel ch[MAXCHANNELS];
uint16_t chn =0;

uint8_t dnum =0;

char version[560] ={™};
int16_t* ig = nullptr;

int32_t length = 0;

double sampleRate = 0;
/*RERD*/

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

if (status !=0){

std::cout << "[ERROR] device_open_usb failed! status =" << status << std::endl;

return status; // Hopenk M RHABLENERAFESHT
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}

/* FTFRRS */

status = mod_open(&device, version);
digitalmod_profile digitalModProfile_in;
digitalmod_profile digitalModProfile_out;
mod_init_digitalmod(&device, &digitalModProfile_in);

/*EESE Y/

digitalModProfile_in.digitalmod_type = DigitalModType_BPSK;
digitalModProfile_in.symbolrate = 5e6;

digitalModProfile_in.sps = 4;

status = mod_config_digitalmod(&device, &digitalModProfile_in, &digitalModProfile_out);

/* SREQE R R &R */
uint32_t symbol_length =1U << digitalModProfile_out.pn;

status = mod_generate_stream(&device, symbol_length, &iq, &length, &sampleRate);

// ERIQ, IFQEFHEIT655361 =
std::vector<int16_t> vector;
if (length < 65536 * 2) {
int count = std::ceil(65536.0 * 2 / length);
vector.resize(count * length);
for (inti=0;i< count;i++) {
memcpy(vector.data() + i * length, iq, length * sizeof(int16_t));
}

length = count * length;

/* BEE SR */

double fc =1.0e9; // MIHIAR Hz

float level = 0.0f; // i IIZE dBm

status = tx_config_ffm(ch, fc, level); // BEEE N E ESA=IEL

print_status(status);

/* B ERMA */
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tx_trigger trg;
trg.source = TRIGGER_SOURCE_BUS;
status = channel_config_trigger(ch, &trg);

print_status(status);

/* FNRIRR ¥/

uint16_t waveid = 0;

status = tx_clear_waveform(&device);

int16_t* final_waveform = vector.empty() ? iq : vector.data();

status = tx_download_waveform(&device, final_waveform, length/2, &waveid);

print_status(status);

/*EEEE Y/

int16_t waveforms = 1; // BRUR AN 4L

const int16_t waveform[] = { waveid }; // 15 E BLEFr S BYIRAZ 35 EARIB I

const int32_trepeat[]={-1}; // BMERRENES IR, 1RREREE

const double srate[] = { sampleRate }; // B8R BIFRHER
status = tx_config_playback(ch, waveform, repeat, srate, waveforms); //i& B playback
print_status(status);
status = tx_config_output(ch, STATE_ON, STATE_ON); //BE. &%t
status = channel_start(ch); // /B &liB&
status = channel_trigger_bus(ch);
std::this_thread::sleep_for(std::chrono::seconds(10));
status = mod_close(&device); // X AR
if (status) {

std::cout << __LINE__ <<", mod_close_status =" << status << std::end];
}
status = device_close(&device); //XAi&E

return 0O;
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10. &HETE

101 device_info

device_info IEHAE N

uint16_t model

uint64_t uid_l64

uint32_t uid_h32

uint16_t hardware_version
uint32_t mfw_version
uint32_t ffw_version
uint32_t pmu_version
uint32_t agu_version
uint32_t bus_version
uint32_t eio_version

uint32_t bus_bandwidth

10.2 supply_info

supply_info JEHE X

float rf_voltage
float rf_current
float usb_voltage

float usb_current

10.3 eth_setting

eth_setting i£HE X

eth_interface_type
eth_interface

uint8_t eth_is_ipv6
uint8_t eth_ip_address[16]
uint16_t eth_remote_port

int32_t eth_read_timeout

1 64bit REFFIS,
= 32bit IBEFIIS,
TEEARAS

MCU B AR A,
FPGA ElhRA,
PMU BE{ARAS
AGU EfhRA,
BEIMREHFRRA
EIO EM4hRAN,

R&TwE, B MB/s,

BRRHBE, BV,
BIRIHREER, BAA,
USB imHEE, SV,
USB is B, S84 A,

IR ORE ) ¥ eth_interface_type MEBHEX.

ETH YR (0: IPv4, 1: IPvB) ,

ETH ##=0 IP Hulik,
ETH #0izimin O,

ETH #ZOIEENEEY, 2L ms,
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10.4 gnss_setting

gnss_setting i£4E X

uint8_t antenna
uint8_t pps_en
float pps_x

float pps_delay

10.5 gnss_info

gnss_info FAE X

state locked
uint8_t sat_nums
uint8_t snr_max
uint8_t snr_avg
uint8_t snr_min
float latitude
float longitude
float altitude

uint64_t ns_sinceepoch

10.6 channel

channel #4HEX

void** device
uint16_t num

channel_type type

10.7 tx_trigger

tx_trigger iEHE X

trigger_source source

REIRFIER, 0 RTABBRE, 1 RTINEBRE,

PPS {EA2IRES,
pps ME, BAIHz,

pps fEBT, BLIFD,

GNSS iR, 0: RBE; 10 BUE. ¥ state MEHIEN,

=Bl GNSS BV EHE,

=80 GNSS EL B £/ SNR &KXE.
%80 GNSS E B £#9 SNR F13(E,
=80 GNSS E E 219 SNR &/IMVE.
S, EGHRIEY, mERAN,
ZE, RENEY, AZAREH.
iR, BA K,

ns RAFESEEL,

BEFTRIRE TR,

5
BIEEA, ¥ channel_type MEHENX.,

&R, ¥ trigger_source BEMEN,

#RA&AE, ¥ trigger_edge BMENEN ., BEMET, ZSHTH.
A, BEMRRRNT, ZBHEN. ¥R trigger_action HMEHIE
MO

trigger_edge edge

trigger_action action

SGA-60 API #mf215m 58



int32_t count R IORORE; -1 RARERIX,; >0 BRERXNE, WA count XEE
IE, FEML,
BEEMAERLT, ST
LA TIER TRIGGER_ACTION_HOP B, FR—RAL&ZYIHE count 1
SR, [EfREYENIRENEEE;
L& EHEA TRIGGER_ACTION_SWEEP B, FR—IKALE#T count
XA, 8RS S 86T 8 EkE IR BRI BT E

10.8 trigger_out

trigger_out ¥4AE X

state enable fLRMHIRES, # state MEHIEN

fLRSNE, STR—IR hop HAHE, WH—MtA, ¥ trigger_action
trigger_action action

BEIE X,
trigger_edge edge fi&kiniE, ¥ trigger_edge MEHIE X,

10.9 digitalmod_profile

digitalmod_profile J¥4E X

mod_digitalmod_type N \ R o T
MRS, ¥ 0 mod_digitalmod_type #MEHEX.

digitalmod_type
FSERE, B Hz,

double symbolrate BE: B/ SMES RS - BAREE/ S VG
double fskdeviation FSK $fifm, Z2fi Hz,B2KJ9 15 * symbolrate

int32_t pn HBENES, 4~32, BINEAAEIE 24

mod_filter_type filter_type FEAS XA ¥ mod_filter_type MERENX

int32_t filter_symbols TR TS, 1B, 2~ sps*filter_symbols <= 400, BAIAEY 8
int32_t sps FNMTSHERE, 4~32 B9(BE, HIAE4

HRZ/ABRFARZ: 0.025~1, SHIERK: 015~2.5, alpha RNFARZ.

double alpha BF S, BEEREN
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1010 am_profile

am_profile JFHENX

double rate
double depth

mod_shape_type shape

1011 fm_profile

fm_profile 4 E X

double rate
double deviation

mod_shape_type shape

1012 dsss_profile

dsss_profile ¥4E X

double symbolrate
mod_digitalmod_type
digitalmod_type
int32_t code

int32_t filter_symbols

int32_t sps
double alpha

int32_t sequenceseed

mod_filter_type filter_type

10.13 pulse_profile

pulse_profile {¥HE X

double width

double period

BEIZ, B Hz
BEIRE, BA%
BHIKAZ, ¥ 0 mod_shape_type EEHIE X

AHZE, B4 Hz
AHSRE, 241 Hz
EEFZ, ¥ mod_shape_type #EHIE X

FFEER, B Hz
HFiREHAR, %0 mod_digitalmod_type HEHIEX

¥ 5588, EX PN {&, EiMERS

SRR F S, B3, 2~ sps*filter_symbols <= 400, BRIAEX 8
SNMISHRE, 4~32 8988, KN4

FRZ/ARFREZ: 0.025~1, SHEK: 0.15~2.5, alpha AIYFRZ.
BRARZK. SHRRER

ABENFFFIMIIRIE, 1~ 2147483647

VS AS KA ¥ mod_filter_type MEHIENX

BKEE, Bfis

B8, Bfls, AE—EXTFHKE
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1014 multitone_profile

multitone_profile #HEX

double tonephase 16z, [0, 2%pi]
int32_t tonecount BEHE
double fregspacing SMEEPR, 21U Hz

1015 stepsweep_profile

stepsweep_profile {£HE X

double center IR, B Hz
double span 1%, B4 Hz
int32_t points RE

double dwelltime LHEREYEl, Bfis

1016 rampsweep_profile

rampsweep_profile i¥4ENX

double span A%, B Hz
double sweeptime EE, BfUs
double period AHA, Bfis

1017 ofdm_profile

ofdm_profile {#4E X

double idleinterval REREZENZRTE, BAs

FFT MM, X$F16. 32. 64, 128, 256. 512, 1024, 2048,

int32_t fftsize . . . .
B fftsize > guardbandcarriers_left + guardbandcarriers_right

Vel =8 0

int32_t symbolcount FeSHE

int32_t guardbandcarriers_left  ZURIP IR TEL

int32_t .
ARIP RN

guardbandcarriers_right

int32_t guardinterval RiFEE, BALIR%

int32_t window_length BKE, B2MA%

uint8_t windowed =EmE
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HFEHAR, FE, {XX¥F DigitalModType_BPSK.

mod_digitalmod_type DigitalModType_QPSK. DigitalModType_PSK8,

digitalmod_type DigitalModType_PSK16. DigitalModType_QAM16.
DigitalModType_QAM®64. DigitalModType_QAM256

uint8_t nulldc BEREGES

double samplerate SRR 195.3125e3 ~ 125e6, BKIA 20MHz

1018 awgn_profile
awgn_profile 1£41E X

double bandwidth EERAZENZRTE, BAls

FFT D, X$#F16. 32, 64, 128, 256. 512, 1024, 2048,

int32_t length
ntoctieng H fftsize > guardbandcarriers_left + guardbandcarriers_right
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1. HELTE

1M1 state
STATE_OFF 2BRE, 0;
STATE_ON LBESE, 1.

11.2 fan_mode

FAN_ON REBEFF;
FAN_OFF FiEEESR
FAN_AUTO RIEEE AR ERES,

11.3 eth_interface_type

ETH_HIGHSPEED BREURM L ED;
ETH_STANDARD EEUAR B L ED,

11.4 referenceclock_source

REFCLKSOURCE_INTERNAL a5 2045835
REFCLKSOURCE_EXTERNAL  4j835 2044,

1.5 lomode

LOMODE_AUTO BN T, NRIRBAFALNE,. MESERTERSEMERRMT
e

LOMODE_LOWSPUR ZEX MU AIROBAIRE AL, BT FRBBFIRHIREE, 25550018
(IR EME;

LOMODE_LOWPHASENOISE  jzis st ¢t 33 AR HIMEHTHRAL, BRINEIDBRURIEXSTES S, 12
EIEMEE,

11.6 channel_type

CHANNELTYPE_RX SEIGEE:
CHANNELTYPE_TX BEhEE;
CHANNELTYPE_VX EERMESTEE,

11.7 trigger_action

TRIGGER_ACTION_HOP HIT— IR BkSR
TRIGGER_ACTION_SWEEP 45— oo skiq .
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11.8 trigger_edge

TRIGGER_EDGE_RISING

TRIGGER_EDGE_FALLING

11.9 trigger_source

TRIGGER_SOURCE_BUS

TRIGGER_SOURCE_EXTERNAL

TRIGGER_SOURCE_XPPS

TRIGGER_SOURCE_LEVEL

TRIGGER_SOURCE_FREQMASK

EFinmE;
TRERA .

RERR; EZRRAET, MRIDETER;
HMNERRRA ;

GNSS KPR ;

BEAA, XBT Rx;

SEIRARARR, 1XAT Rx,

1110 mod_digitalmod_type

DigitalModType_BPSK
DigitalModType_DBPSK
DigitalModType_QPSK
DigitalModType_DQPSK
DigitalModType_OQPSK
DigitalModType_Pi4DQPSK
DigitalModType_PSK8
DigitalModType_D8PSK
DigitalModType_PSK16
DigitalModType_QAM16
DigitalModType_QAM64
DigitalModType_QAM256
DigitalModType_QAM1024
DigitalModType_ASK2
DigitalModType_FSK2
DigitalModType_FSK4
DigitalModType_FSK8
DigitalModType_FSK16
DigitalModType_ASK4
DigitalModType_ASK8
DigitalModType_APSK16

DigitalModType_QAMS8

BPSK
DBPSK
QPSK
DQPSK
OQPSK
Pi4DPSK
8PSK
D8PSK
16PSK
16QAM
64QAM
256QAM
1024QAM
2ASK
2FSK
4FSK
8FSK
16FSK
4ASK
8ASK
16ASK
8QAM
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1111 mod_filter_type

FilterType_Rectangular YRR B2
FilterType_RaisedCosine b A LA ]

FilterType_RootRaisedCosine BAREESE

FilterType_Gaussian SHTEee
FilterType_HalfSine N A

1112 mod_shape_type

ModShape_Sine 1E3ZRE
ModShape_Square 53

ModShape_Triangle =&
ModShape_Ramp FEER
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KfR Appendix1: APl iRE{EZES|

ER(UED

0

-1

-43

10

42

44

98

99

100

15

16

18

-601

-602

-603

-604

-605

-606

TR/ EERE
ToHIR

REATHHEIR

BEEWEIR

RPFNERENHEXD

IQ BAEHEKD

HURIE B

ERERGAR SRR A M
EARIA 1Q BUEXH
SEER R EH

RFNRIE, BRHER

RFEWRIE, BERHUR

ES e S

ADC B35 i

BHERZASHR SK £

BHIFa]IES R K
i Bl BT S BAE R K
RERILKI

R EIEK M

X RBEIK W

EAHIRE IR

sy

iR

Hix

iR

iR

IR

iR

Pl ]

THRLE, JESHITREEIRE,

BRERSHEB. HELEE, RERIEFEEERE
£, HIREREEEEMAR device_open_usb TF
',

BEiERIRE, SNTERR, BRAE AR,

SELAFNEREXGRENEENENERT. HiR
EIREEEENMBA device_open_usb FTFIRE.

BEIQ REXGEEMEEMENERT. HIRERE
EESEHAM device_open_usb FTFIRE,

£F10ms 5, EFEATA.
AEMMZEHLERT, BIUAHNREEREZ.
AEMEHEIZT, BRESEERE,

BEASLCEFEROIRESECER, TEE query E
WHENESE, FRINREREET.

NHETREARME, ARINREBRLEIETT, BRABEHRAK

¥,

IERAEEAE, FARIMREREET, BRRAEHKRAK
X¥,

ML ROTEERE, FRINREREIET, BHRRER
AR,

MINEROTBERE, ARINREBREIETT, BRREES
BARXH,

MHERTERE, FARIMREREET, BHRRES
B,

1548 xx._mod.lic XH&El/CalFile/X5X%,
BEANFUIIRNBER, BHRRAEARAIIE,

BIEIRENRE, RERVEW, BRERSESIE
17, HRRAEAEAZ.

BIBIRENREY, MREBXW, BERERSESIE
17, HEREFRAH,

BIRENREY, BRABEHEAZE.

ERESE, MAERIREER, BEMOERIREHRT
r, ENEMES.

B3

i3
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-607 ISR #i2 ERESH, BABHSEER, BEXEHSEHAT
%, ENERES,

-608 BB 2 h2_api EERNRIER T:85@EIE, 5% genSignalWav
e.dl(Windwos)g libgenSignalWave.so(Linux)i%&| h
2_api EHIEIRET,

-609 BHTERE 2 LSBT ERE, CREL—RIBESE,

M] £ER RN, BECMHREE, HEFTMES, SIS EREETEERE, KRR BLE N, 8
SUREEENRE, TELAREFITFEE, BOAEINST ERNEREIES M FiHR AiH SR ML E,
[2] FIREER-29. -43 HIER, FEBWAXHGEHERETHISENER, ERRTEETXZH, BEA
Pl BB SRS IS .,
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