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1 Ñïèñîê ôàéëîâ

1.1 Ôàéëû

Ïîëíûé ñïèñîê äîêóìåíòèðîâàííûõ ôàéëîâ.

ivm.h
Ivm API 1

2 Ôàéëû

2.1 Ôàéë ivm.h

ivm API

#include <stdint.h>
#include <wchar.h>

Ñòðóêòóðû äàííûõ

• struct ivm_in_get_measurement_t
• struct ivm_out_get_measurement_t
• struct ivm_get_identity_information_t
• struct ivm_start_autocalibration_t
• struct ivm_get_status_t
• struct ivm_check_measurement_status_t
• struct ivm_in_get_measurement_raw_t
• struct ivm_out_get_measurement_raw_t
• struct ivm_get_device_rank_t
• struct ivm_measurement_settings_t
• struct ivm_calibration_settings_t
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2 ÑÎÄÅÐÆÀÍÈÅ

Ìàêðîñû

• #de�ne IVM_BUILDER_VERSION_MAJOR 0

• #de�ne IVM_BUILDER_VERSION_MINOR 7

• #de�ne IVM_BUILDER_VERSION_BUGFIX 2

• #de�ne IVM_BUILDER_VERSION_SUFFIX ""

• #de�ne IVM_BUILDER_VERSION "0.7.2"

• #de�ne IVM_URPC_API_EXPORT __attribute__((visibility("default")))

• #de�ne IVM_URPC_CALLING_CONVENTION

• #de�ne device_unde�ned (-1)

• #de�ne result_ok 0

• #de�ne result_error (-1)

• #de�ne result_not_implemented (-2)

• #de�ne result_value_error (-3)

• #de�ne result_nodevice (-4)

• #de�ne IVM_FRAME_SIZE 0x19

• #de�ne IVM_CALIBRATION_OK 0x0

• #de�ne IVM_STATUS_OK 0x0

• #de�ne IVM_MEASUREMENT_NOT_COMPLETE 0x0

• #de�ne IVM_MEASUREMENT_COMPLETE 0x1

• #de�ne IVM_RANKING_NOT_SUPPORTED 0x0

• #de�ne IVM_RANK_PRIMARY 0x1

• #de�ne IVM_MIN_NUMBER_POINTS 0xa

• #de�ne IVM_MAX_NUMBER_POINTS 0x3e8

• #de�ne IVM_CURRENT_SENSE_MODE_ISOLATED 0x0

• #de�ne IVM_CURRENT_SENSE_MODE_I_LOW 0x1

• #de�ne IVM_CURRENT_SENSE_MODE_I_MID 0x2

• #de�ne IVM_CURRENT_SENSE_MODE_I_HIGH 0x3

• #de�ne IVM_OUT_MODE_PROBE_SIGNAL_CONTINUOUS 0x0

• #de�ne IVM_OUT_MODE_GROUNDED_CONTINUOUS 0x1

• #de�ne IVM_OUT_MODE_PROBE_SIGNAL_WITH_GROUNDING 0x2

Óðîâåíü ëîãèðîâàíèÿ

• #de�ne LOGLEVEL_ERROR 0x01
• #de�ne LOGLEVEL_WARNING 0x02
• #de�ne LOGLEVEL_INFO 0x03
• #de�ne LOGLEVEL_DEBUG 0x04

Îïðåäåëåíèÿ òèïîâ

• typedef int device_t

• typedef int result_t

• typedef void(IVM_URPC_CALLING_CONVENTION ∗ ivm_logging_callback_t) (int loglevel,
const wchar_t ∗message, void ∗user_data)
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2.1 Ôàéë ivm.h 3

Ôóíêöèè

• IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_logging_←↩

callback_stderr_wide (int loglevel, const wchar_t ∗message, void ∗user_data)
• IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_logging_←↩

callback_stderr_narrow (int loglevel, const wchar_t ∗message, void ∗user_data)
• IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_set_←↩

logging_callback (ivm_logging_callback_t cb, void ∗data)
• IVM_URPC_API_EXPORT device_t IVM_URPC_CALLING_CONVENTION ivm_open_←↩

device (const char ∗uri)
• IVM_URPC_API_EXPORT device_t IVM_URPC_CALLING_CONVENTION ivm_←↩

libversion (char ∗lib_version)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_←↩

get_measurement (device_t handle, ivm_in_get_measurement_t ∗input, ivm_out_get_←↩

measurement_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

identity_information (device_t handle, ivm_get_identity_information_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_start_←↩

autocalibration (device_t handle, ivm_start_autocalibration_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

status (device_t handle, ivm_get_status_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_start_←↩

measurement (device_t handle)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_check_←↩

measurement_status (device_t handle, ivm_check_measurement_status_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

measurement_raw (device_t handle, ivm_in_get_measurement_raw_t ∗input, ivm_out_get←↩

_measurement_raw_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

device_rank (device_t handle, ivm_get_device_rank_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

measurement_settings (device_t handle, ivm_measurement_settings_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_←↩

measurement_settings (device_t handle, ivm_measurement_settings_t ∗input)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

calibration_settings (device_t handle, ivm_calibration_settings_t ∗output)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_←↩

calibration_settings (device_t handle, ivm_calibration_settings_t ∗input)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_close_←↩

device (device_t ∗handle_ptr)
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_←↩

pro�le (device_t handle, char ∗∗bu�er, void ∗(∗allocate)(size_t))
• IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_←↩

pro�le (device_t handle, char ∗bu�er)

2.1.1 Ïîäðîáíîå îïèñàíèå

ivm API

2.1.2 Ñòðóêòóðû äàííûõ

2.1.2.1 struct ivm_in_get_measurement_t
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4 ÑÎÄÅÐÆÀÍÈÅ

Ïîëÿ ñòðóêòóð

uint16_t FrameNumber Íîìåð çàïðàøèâàåìîãî êàäðà. Íóìåðàöèÿ êàäðîâ íà÷èíàåòñÿ ñ 0.

2.1.2.2 struct ivm_out_get_measurement_t

Ïîëÿ ñòðóêòóð

�oat Current[25] Ìàññèâ òîêîâ (êîîðäèíàò ÂÀÕ ïî òîêó) â ïðåäåëàõ çàïðàøèâàåìîãî
êàäðà. Åäèíèöû èçìåðåíèÿ: ìÀ.

�oat Voltage[25] Ìàññèâ íàïðÿæåíèé (êîîðäèíàò ÂÀÕ ïî íàïðÿæåíèþ) â ïðåäåëàõ
çàïðàøèâàåìîãî êàäðà. Åäèíèöû èçìåðåíèÿ: Âîëüòû.

2.1.2.3 struct ivm_get_identity_information_t

Ïîëÿ ñòðóêòóð

uint16_t BootloaderBug�x Íîìåð ðåëèçà âåðñèè çàãðóç÷èêà.

uint8_t BootloaderMajor Îñíîâíîé íîìåð âåðñèè çàãðóç÷èêà.

uint8_t BootloaderMinor Âòîðîñòåïåííûé íîìåð âåðñèè çàãðóç÷èêà.

uint8_t ControllerName[16] Ïîëüçîâàòåëüñêîå èìÿ êîíòðîëëåðà. Ìîæåò áûòü óñòàíîâëåíî
ïîëüçîâàòåëåì ñ ïîìîùüþ îòäåëüíîé êîìàíäû. Íåêîòîðûå
óñòðîéñòâà ìîãóò íå ïîääåðæèâàòü óñòàíîâêó
ïîëüçîâàòåëüñêîãî èìåíè êîíòðîëëåðà.

uint16_t FirmwareBug�x Íîìåð ðåëèçà âåðñèè ïðîøèâêè.

uint8_t FirmwareMajor Îñíîâíîé íîìåð âåðñèè ïðîøèâêè.

uint8_t FirmwareMinor Âòîðîñòåïåííûé íîìåð âåðñèè ïðîøèâêè.

uint16_t HardwareBug�x Íîìåð ïðàâîê ýòîé âåðñèè óñòðîéñòâà.

uint8_t HardwareMajor Îñíîâíîé íîìåð âåðñèè óñòðîéñòâà.

uint8_t HardwareMinor Âòîðîñòåïåííûé íîìåð âåðñèè óñòðîéñòâà.

uint8_t Manufacturer[16] Èìÿ ïðîèçâîäèòåëÿ. Óñòàíàâëèâàåòñÿ ïðîèçâîäèòåëåì.

uint8_t ProductName[16] Íàçâàíèå ïðîäóêòà. Óñòàíàâëèâàåòñÿ ïðîèçâîäèòåëåì.

uint8_t Reserved[8] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â
ïðèêëàäíîì ÏÎ. Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè
óñòðîéñòâàìè íå èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

uint32_t SerialNumber Ñåðèéíûé íîìåð óñòðîéñòâà.

2.1.2.4 struct ivm_start_autocalibration_t

Ïîëÿ ñòðóêòóð

uint8_t Result Êîä ðåçóëüòàòà êàëèáðîâêè. Â ñëó÷àå óñïåøíîãî çàâåðøåíèÿ êàëèáðîâêè
Result ïðèíèìàåò çíà÷åíèå 0 (CALIBRATION_OK). Â ñëó÷àå åñëè çíà÷åíèå
Result îòëè÷íî îò íóëÿ, â ïðîöåññå êàëèáðîâêè âîçíèêëè îøèáêè. Åñëè Âàì
òðåáóåòñÿ ïîäðîáíîå îïèñàíèå âîçìîæíûõ êîäîâ ðåçóëüòàòà äëÿ Âàøåãî
óñòðîéñòâà, ïîæàëóéñòà, ñâÿæèòåñü ñ ïðîèçâîäèòåëåì.
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2.1 Ôàéë ivm.h 5

2.1.2.5 struct ivm_get_status_t

Ïîëÿ ñòðóêòóð

uint8_t Reserved[48] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â ïðèêëàäíîì ÏÎ.
Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè óñòðîéñòâàìè íå
èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

uint32_t Status Îáùèé êîä ñîñòîÿíèÿ óñòðîéñòâà. Â íîðìàëüíîì ðåæèìå ðàáîòû
çíà÷åíèå Status äîëæíî áûòü 0 (STATUS_OK). Åñëè Âàì òðåáóåòñÿ
ïîäðîáíîå îïèñàíèå âîçìîæíûõ çíà÷åíèé ïàðàìåòðà Status äëÿ
Âàøåãî óñòðîéñòâà, ïîæàëóéñòà, ñâÿæèòåñü ñ ïðîèçâîäèòåëåì.

int16_t Temp Òåìïåðàòóðà ïðîöåññîðà â äåñÿòûõ äîëÿõ ãðàäóñîâ öåëüñèÿ.
Íåêîòîðûå óñòðîéñòâà íå ïîääåðæèâàþò èçìåðåíèÿ òåìïåðàòóðû. Â
ýòîì ñëó÷àå áóäåò âîçâðàùàòüñÿ 0.

2.1.2.6 struct ivm_check_measurement_status_t

Ïîëÿ ñòðóêòóð

uint8_t ReadyStatus ReadyStatus ïîçâîëÿåò óçíàòü çàâåðøèëîñü ëè èçìåðåíèå. Âîçìîæíûå
çíà÷åíèÿ: 0 (MEASUREMENT_NOT_COMPLETE) � èçìåðåíèå íå
çàâåðøåíî è èçìåðåííûå äàííûå íå ãîòîâû, 1
(MEASUREMENT_COMPLETE) � èçìåðåíèå çàâåðøåíî, ìîæíî
îñóùåñòâëÿòü ÷òåíèå èçìåðåííûõ çíà÷åíèé.

uint8_t Reserved[15] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â ïðèêëàäíîì ÏÎ.
Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè óñòðîéñòâàìè íå
èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

2.1.2.7 struct ivm_in_get_measurement_raw_t

Ïîëÿ ñòðóêòóð

uint16_t Frame Íîìåð çàïðàøèâàåìîãî êàäðà. Íóìåðàöèÿ êàäðîâ íà÷èíàåòñÿ ñ 0.

2.1.2.8 struct ivm_out_get_measurement_raw_t

Ïîëÿ ñòðóêòóð

uint16_t ADCHighCode[25] Êîäû âåðõíåãî ÀÖÏ â ðàìêàõ çàïðàøèâàåìîãî êàäðà.

uint16_t ADCLowCode[25] Êîäû íèæíåãî ÀÖÏ â ðàìêàõ çàïðàøèâàåìîãî êàäðà.

2.1.2.9 struct ivm_get_device_rank_t

Ïîëÿ ñòðóêòóð

uint32_t Rank Ðàíã óñòðîéñòâà. Ðàíæèðîâàíèå íà÷èíàåòñÿ ñ 1
(RANK_PRIMARY). Åñëè ïîëó÷åí 0
(RANKING_NOT_SUPPORTED), óñòðîéñòâî íå ïîääåðæèâàåò
ðàíæèðîâàíèå.
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6 ÑÎÄÅÐÆÀÍÈÅ

Ïîëÿ ñòðóêòóð

uint8_t Reserved0[128] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â ïðèêëàäíîì
ÏÎ. Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè óñòðîéñòâàìè íå
èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

2.1.2.10 struct ivm_measurement_settings_t

Ïîëÿ ñòðóêòóð

uint32_t CurrentSensorMode Â ðàçíûõ ðåæèìàõ èçìåðèòåëü òîêà èñïîëüçóåò
òîêîèçìåðèòåëüíûå ðåçèñòîðû ðàçíîãî íîìèíàëà. ×åì
áîëüøå òîê, òåì ìåíüøå äîëæåí áûòü íîìèíàë
òîêîèçìåðèòåëüíîãî ðåçèñòîðà. Ðåæèì îïðåäåëÿåò
ðàçðåøåíèå è óðîâåíü øóìîâ. Òîêîèçìåðèòåëüíûå
ðåçèñòîðû òàêæå îãðàíè÷èâàþò ìàêñèìàëüíûé òîê. ×òîáû
ïðåäîòâðàòèòü ïîâðåæäåíèå ÷óâñòâèòåëüíûõ êîìïîíåíòîâ
èç-çà ïðîòåêàíèÿ áîëüøèõ òîêîâ, òàêèå êîìïîíåíòû
äîëæíû òåñòèðîâàòüñÿ â ðåæèìå ìàëûõ òîêîâ. Ýòîò
ïàðàìåòð ìîæåò ïðèíèìàòü îäíî èç ñëåäóþùèõ çíà÷åíèé:
CURRENT_SENSE_MODE_I_HIGH (ðåæèì áîëüøèõ
òîêîâ), CURRENT_SENSE_MODE_I_MID (ðåæèì
ñðåäíèõ òîêîâ), CURRENT_SENSE_MODE_I_LOW
(ðåæèì ìàëûõ òîêîâ). Áîëåå ïîäðîáíóþ òåõíè÷åñêóþ
èíôîðìàöèþ ìîæíî íàéòè â îñíîâíîì ðóêîâîäñòâå ê
ïðèáîðó.

�oat MaxVoltage Àìïëèòóäà íàïðÿæåíèÿ ïðîáíîãî ãàðìîíè÷åñêîãî ñèãíàëà.
Åäèíèöû èçìåðåíèÿ: Âîëüòû. Ýòî çíà÷åíèå ìîæåò
äîñòèãàòüñÿ â ðåæèìå õîëîñòîãî õîäà. Ðåàëüíîå ïàäåíèå
íàïðÿæåíèÿ ìåæäó ùóïàìè â ïðîöåññå èçìåðåíèÿ áóäåò
ìåíüøå èç-çà êîíå÷íîãî èìïåäàíñà èçìåðèòåëÿ òîêà.
Èìïåäàíñ èçìåðèòåëÿ òîêà îïðåäåëÿåòñÿ çíà÷åíèåì
ïàðàìåòðà CurrentSensorMode. Ýòîò ïàðàìåòð ìîæåò
ïðèíèìàòü çíà÷åíèÿ òîëüêî èç ôèêñèðîâàííîãî íàáîðà
íàïðÿæåíèé: 1.2, 3.3, 5 è 12. Â ñëó÷àå, åñëè ïåðåäàíî äðóãîå
çíà÷åíèå áóäåò óñòàíîâëåíî áëèæàéøåå çíà÷åíèå èç ñïèñêà
äîïóñòèìûõ.

uint32_t NumberChargePoints Ýòîò ïàðàìåòð îïðåäåëÿåò çàäåðæêó äîáàâëÿåìóþ äëÿ
ïðåäâàðèòåëüíîé çàðÿäêè èññëåäóåìîãî êîìïîíåíòà ïåðåä
èçìåðåíèåì. Ýòîò ïàðàìåòð çàäà¼òñÿ â âèäå êîëè÷åñòâà
òî÷åê. Âåëè÷èíà çàäåðæêè â ñåêóíäàõ ìîæåò áûòü
ïîñ÷èòàíà êàê ïðîèçâåäåíèå ïàðàìåòðîâ
NumberChargePoints ∗ SamplingRate. Òî÷êè
ïðåäâàðèòåëüíîãî çàðÿäà â ðåçóëüòàòû èçìåðåíèé íå
ïîïàäàþò. Ïðåäóïðåæäåíèå: íåêîòîðûå óñòðîéñòâà íå
ïîääåðæèâàþò ïðåäâàðèòåëüíûé çàðÿä.
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2.1 Ôàéë ivm.h 7

Ïîëÿ ñòðóêòóð

uint32_t NumberPoints ×èñëî òî÷åê, ïîëó÷àåìîå â õîäå îäíîãî èçìåðåíèÿ êðèâîé,
ýòîò ïàðàìåòð òàêæå óïîìèíàåòñÿ êàê äëèíà ÂÀÕ èëè
äëèíà êðèâîé. Îáû÷íî ýòîò ïàðàìåòð ñîâïàäàåò ñ
ðàçðåøåíèåì, êîòîðîå îïðåäåëÿåòñÿ îòíîøåíèåì
SamplingRate / ProbeSignalFrequency. Òåì íå ìåíåå â
íåêîòîðûõ ñëó÷àÿõ, êîãäà òðåáóåòñÿ èçìåðèòü íåñêîëüêî
ïåðèîäîâ ïðîáíîãî ñèãíàëà çíà÷åíèå äàííîãî ïàðàìåòðà
ìîæåò îòëè÷àòüñÿ îò ðàçðåøåíèÿ. Âåëè÷èíà ïðîìåæóòêà
âðåìåíè íà ïðîòÿæåíèè êîòîðîãî ïðîèçâîäèòñÿ èçìåðåíèå
îäíîé êðèâîé ìîæåò áûòü ïîñ÷èòàíà êàê ïðîèçâåäåíèå
NumberPoints ∗ SamplingFrequency.
MIN_NUMBER_POINTS è MAX_NUMBER_POINTS.
Çíà÷åíèå äàííîãî ïàðàìåòðà äîëæíî íàõîäèòüñÿ â
ïðîìåæóòêå îïðåäåëÿåìîì êîíñòàíòàìè
MIN_NUMBER_POINTS è MAX_NUMBER_POINTS.

uint8_t OutputMode Îïðåäåëÿåò ïîäêëþ÷åíèå ðàçú¼ìîâ îáîèõ ùóïîâ ê îäíîìó
èç ñòàíäàðòíûõ èñòî÷íèêîâ. Â õîäå íåêîòîðûõ îïåðàöèé,
íàïðèìåð, òàêèõ êàê àâòîìàòè÷åñêàÿ êàëèáðîâêà ÀÖÏ,
ðåæèì ïîäêëþ÷åíèÿ ùóïîâ ìîæåò àâòîìàòè÷åñêè
èçìåíÿòüñÿ. Çàìå÷àíèå: îáà ÀÖÏ ïîñòîÿííî ïîäêëþ÷åíû ê
ñîîòâåòñòâóþùèì ðàçú¼ìàì ùóïîâ. Âîçìîæíûå çíà÷åíèÿ: 0
(OUT_MODE_PROBE_SIGNAL_CONTINUOUS).
Âåðõíèé ùóï íåïðåðûâíî ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî
ñèãíàëà. Íèæíèé ùóï ïîñòîÿííî ïîäêëþ÷åí ê çåìëå ÷åðåç
òîêîèçìåðèòåëüíûé ðåçèñòîð. Ýòîò ðåæèì ÿâëÿåòñÿ
áàçîâûì äëÿ ïðîâåäåíèÿ èçìåðåíèé. 1
(OUT_MODE_GROUNDED_CONTINUOUS). Âåðõíèé
ùóï íåïðåðûâíî ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî ñèãíàëà.
Íèæíèé ùóï ïîñòîÿííî ïîäêëþ÷åí ê çåìëå ÷åðåç
òîêîèçìåðèòåëüíûé ðåçèñòîð. Ýòîò ðåæèì ÿâëÿåòñÿ
áàçîâûì äëÿ ïðîâåäåíèÿ èçìåðåíèé. 2
(OUT_MODE_PROBE_SIGNAL_WITH_GROUNDING).
Âåðõíèé ùóï ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî ñèãíàëà â
ïðîöåññå èçìåðåíèÿ è àâòîìàòè÷åñêè çàçåìëÿåòñÿ â ñëó÷àÿõ,
êîãäà èçìåðåíèÿ íå ïðîèçâîäÿòñÿ. Íèæíèé ùóï ïîñòîÿííî
ïîäêëþ÷åí ê çåìëå ÷åðåç òîêîèçìåðèòåëüíûé ðåçèñòîð.

�oat ProbeSignalFrequency ×àñòîòà ïðîáíîãî ãàðìîíè÷åñêîãî ñèãíàëà. Åäèíèöû
èçìåðåíèÿ: Ãö. Îáû÷íî ýòîò ïàðàìåòð óñòàíàâëèâàåòñÿ
ñîâìåñòíî ñ ÷àñòîòîé äèñêðåòèçàöèè äëÿ îáåñïå÷åíèÿ
ôèêñèðîâàííîãî ðàçðåøåíèÿ. Ïîäðîáíîñòè â îïèñàíèè
ïàðàìåòðà SamplingRarte. Çíà÷åíèå ïàðàìåòðà
ProbeSignalFrequency äîëæíî íàõîäèòüñÿ â äèàïàçîíå [1,
100 000].

uint8_t Reserved0[4] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â
ïðèêëàäíîì ÏÎ. Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè
óñòðîéñòâàìè íå èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

uint8_t Reserved1[19] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â
ïðèêëàäíîì ÏÎ. Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè
óñòðîéñòâàìè íå èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.
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Ïîëÿ ñòðóêòóð

�oat SamplingRate ×àñòîòà äèñêðåòèçàöèè, îïðåäåëÿþùàÿ ïðîìåæóòîê
âðåìåíè ìåæäó ñîñåäíèìè òî÷êàìè â èçìåðÿåìîå
ïîñëåäðâàòåëüíîñòè. Åäèíèöû èçìåðåíèÿ: èçìåðåíèÿ
ñåêóíäó. Îáû÷íî ýòîò ïàðàìåòð óñòàíàâëèâàåòñÿ ñîâìåñòíî
ñ ÷àñòîòîé ïðîáíîãî ñèãíàëà äëÿ îáåñïå÷åíèÿ
ôèêñèðîâàííîãî ðàçðåøåíèÿ, êîòîðîå îïðåäåëÿåòñÿ
îòíîøåíèåì ÷àñòîòû äèñêðåòèçàöèè ê ÷àñòîòå ïðîáíîãî
ñèãíàëà (SamplingRate / ProbeSignalFrequency). Ïðèìåðû:
æåëàåìîå ðàçðåøåíèå: 100 òî÷åê íà ïåðèîä; æåëàåìàÿ
÷àñòîòà ïðîáíîãî ñèãíàëà: 10 Ãö; â ýòîì ñëó÷àå òðåáóåìàÿ
÷àñòîòà äèñêðåòèçàöèè áóäåò 10 Ãö ∗ 100 òî÷åê íà ïåðèîä =
1000 èçìåðåíèé â ñåêóíäó; â ñëó÷àå ÷àñòîòû ïðîáíîãî
ñèãíàëà 1 êÃö ïðè òîì æå æåëàåìîì ðàçðåøåíèè ÷àñòîòà
äèñêðåòèçàöèè áóäåò 100 000 èçìåðåíèé â ñåêóíäó. Çíà÷åíèå
ïàðàìåòðà SamplingRate äîëæíî íàõîäèòüñÿ â äèàïàçîíå [1;
2 000 000].

2.1.2.11 struct ivm_calibration_settings_t

Ïîëÿ ñòðóêòóð

�oat ADCMult Êîýôôèöèåíò ìàñøòàáèðîâàíèÿ äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â
íàïðÿæåíèÿ (â ëèíåéíîé ìîäåëè). Åäèíèöû èçìåðåíèÿ: Âîëüò
/ îòñ÷¼ò.

�oat ADCVO�set Ñìåùåíèå äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â íàïðÿæåíèÿ (â
ëèíåéíîé ìîäåëè). Åäèíèöû èçìåðåíèÿ: Âîëüòû.

�oat CurrentSense1Mult Êîýôôèöèåíò ìàñøòàáèðîâàíèÿ äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â
òîêè (â ëèíåéíîé ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ / îòñ÷¼ò.

�oat CurrentSense1O�set Ñìåùåíèå äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â òîêè (â ëèíåéíîé
ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ.

�oat CurrentSense2Mult Êîýôôèöèåíò ìàñøòàáèðîâàíèÿ äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â
òîêè (â ëèíåéíîé ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ / îòñ÷¼ò.

�oat CurrentSense2O�set Ñìåùåíèå äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â òîêè (â ëèíåéíîé
ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ.

�oat CurrentSense3Mult Êîýôôèöèåíò ìàñøòàáèðîâàíèÿ äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â
òîêè (â ëèíåéíîé ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ / îòñ÷¼ò.

�oat CurrentSense3O�set Ñìåùåíèå äëÿ ïåðåñ÷¼òà êîäîâ ÀÖÏ â òîêè (â ëèíåéíîé
ìîäåëè). Åäèíèöû èçìåðåíèÿ: ìÀ.

uint8_t Reserved0[8] Software should not rely on the value of this �eld. To provide
compatibility with future products the value of this �eld shouldn't
be modi�ed.

uint8_t Reserved1[72] Çíà÷åíèå äàííîãî ïîëÿ íå äîëæíî èñïîëüçîâàòüñÿ â
ïðèêëàäíîì ÏÎ. Äëÿ îáåñïå÷åíèÿ ñîâìåñòèìîñòè ñ äðóãèìè
óñòðîéñòâàìè íå èçìåíÿéòå çíà÷åíèå ýòîãî ïîëÿ.

2.1.3 Ìàêðîñû
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2.1.3.1 IVM_CALIBRATION_OK

#de�ne IVM_CALIBRATION_OK 0x0

Êàëèáðîâêà çàâåðøåíà óñïåøíî.

2.1.3.2 IVM_CURRENT_SENSE_MODE_I_HIGH

#de�ne IVM_CURRENT_SENSE_MODE_I_HIGH 0x3

Ðåæèì áîëüøèõ òîêîâ.

2.1.3.3 IVM_CURRENT_SENSE_MODE_I_LOW

#de�ne IVM_CURRENT_SENSE_MODE_I_LOW 0x1

Ðåæèì ìàëûõ òîêîâ.

2.1.3.4 IVM_CURRENT_SENSE_MODE_I_MID

#de�ne IVM_CURRENT_SENSE_MODE_I_MID 0x2

Ðåæèì ñðåäíèõ òîêîâ.

2.1.3.5 IVM_CURRENT_SENSE_MODE_ISOLATED

#de�ne IVM_CURRENT_SENSE_MODE_ISOLATED 0x0

Òîêîèçìåðèòåëüíûå ðåçèñòîðû îòêëþ÷åíû.

2.1.3.6 IVM_FRAME_SIZE

#de�ne IVM_FRAME_SIZE 0x19

Ðàçìåð êàäðà ïåðåäà÷è òî÷åê âîëüòàìïåðíîé õàðàêòåðèñòèêè. Èñïîëüçóåòñÿ â êîìàíäàõ get_←↩

measurement è get_measurement_raw.

2.1.3.7 IVM_MAX_NUMBER_POINTS

#de�ne IVM_MAX_NUMBER_POINTS 0x3e8

Ìàêñèìàëüíîå êîëè÷åñòâî òî÷åê â îäíîì èçìåðåíèè.

2.1.3.8 IVM_MEASUREMENT_COMPLETE

#de�ne IVM_MEASUREMENT_COMPLETE 0x1

Èçìåðåíèå çàâåðøåíî, ìîæíî îñóùåñòâëÿòü ÷òåíèå èçìåðåííûõ çíà÷åíèé.

2.1.3.9 IVM_MEASUREMENT_NOT_COMPLETE

#de�ne IVM_MEASUREMENT_NOT_COMPLETE 0x0

Èçìåðåíèå íå çàâåðøåíî è èçìåðåííûå äàííûå íå ãîòîâû.
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2.1.3.10 IVM_MIN_NUMBER_POINTS

#de�ne IVM_MIN_NUMBER_POINTS 0xa

Ìèíèìàëüíîå êîëè÷åñòâî òî÷åê â îäíîì èçìåðåíèè.

2.1.3.11 IVM_OUT_MODE_GROUNDED_CONTINUOUS

#de�ne IVM_OUT_MODE_GROUNDED_CONTINUOUS 0x1

Âåðõíèé ùóï íåïðåðûâíî ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî ñèãíàëà. Íèæíèé ùóï ïîñòîÿííî ïîä-
êëþ÷åí ê çåìëå ÷åðåç òîêîèçìåðèòåëüíûé ðåçèñòîð. Ýòîò ðåæèì ÿâëÿåòñÿ áàçîâûì äëÿ ïðîâåäåíèÿ
èçìåðåíèé.

2.1.3.12 IVM_OUT_MODE_PROBE_SIGNAL_CONTINUOUS

#de�ne IVM_OUT_MODE_PROBE_SIGNAL_CONTINUOUS 0x0

Âåðõíèé ùóï íåïðåðûâíî ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî ñèãíàëà. Íèæíèé ùóï ïîñòîÿííî ïîä-
êëþ÷åí ê çåìëå ÷åðåç òîêîèçìåðèòåëüíûé ðåçèñòîð. Ýòîò ðåæèì ÿâëÿåòñÿ áàçîâûì äëÿ ïðîâåäåíèÿ
èçìåðåíèé.

2.1.3.13 IVM_OUT_MODE_PROBE_SIGNAL_WITH_GROUNDING

#de�ne IVM_OUT_MODE_PROBE_SIGNAL_WITH_GROUNDING 0x2

Âåðõíèé ùóï ïîäêëþ÷åí ê èñòî÷íèêó ïðîáíîãî ñèãíàëà â ïðîöåññå èçìåðåíèÿ è àâòîìàòè÷åñêè
çàçåìëÿåòñÿ â ñëó÷àÿõ, êîãäà èçìåðåíèÿ íå ïðîèçâîäÿòñÿ. Íèæíèé ùóï ïîñòîÿííî ïîäêëþ÷åí ê
çåìëå ÷åðåç òîêîèçìåðèòåëüíûé ðåçèñòîð.

2.1.3.14 IVM_RANK_PRIMARY

#de�ne IVM_RANK_PRIMARY 0x1

Íàèâûñøèé ðàíã (ðàíã îñíîâíîãî óñòðîéñòâà).

2.1.3.15 IVM_RANKING_NOT_SUPPORTED

#de�ne IVM_RANKING_NOT_SUPPORTED 0x0

Ðàíæèðîâàíèå íå ïîääåðæèâàåòñÿ.

2.1.3.16 IVM_STATUS_OK

#de�ne IVM_STATUS_OK 0x0

Óñòðîéñòâî ôóíêöèîíèðóåò íîðìàëüíî.

2.1.3.17 LOGLEVEL_DEBUG

#de�ne LOGLEVEL_DEBUG 0x04

Óðîâåíü ëîãèðîâàíèÿ - îòëàäêà
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2.1.3.18 LOGLEVEL_ERROR

#de�ne LOGLEVEL_ERROR 0x01

Óðîâåíü ëîãèðîâàíèÿ - îøèáêà

2.1.3.19 LOGLEVEL_INFO

#de�ne LOGLEVEL_INFO 0x03

Óðîâåíü ëîãèðîâàíèÿ - èíôîðìàöèÿ

2.1.3.20 LOGLEVEL_WARNING

#de�ne LOGLEVEL_WARNING 0x02

Óðîâåíü ëîãèðîâàíèÿ - ïðåäóïðåæäåíèå

2.1.4 Òèïû

2.1.4.1 ivm_logging_callback_t

typedef void(IVM_URPC_CALLING_CONVENTION ∗ ivm_logging_callback_t) (int loglevel, const wchar_t ∗message,
void ∗user_data)

Ïðîòîòèï ôóíêöèè îáðàòíîãî âûçîâà äëÿ ëîãèðîâàíèÿ.

Àðãóìåíòû

loglevel - Óðîâåíü ëîãèðîâàíèÿ.

message - Ñîîáùåíèå.

2.1.5 Ôóíêöèè

2.1.5.1 ivm_check_measurement_status()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_check_measurement_status (

device_t handle,

ivm_check_measurement_status_t ∗ output )

Ïîëó÷åíèå èíôîðìàöèè î ïîñëåäíåì èçìåðåíèè. Â ïðîöåññå èçìåðåíèÿ ñòàòóñ èçìåíÿåòñÿ. Ýòó êî-
ìàíäó ñëåäóåò èñïîëüçîâàòü äëÿ ïðîâåðêè çàâåðøåíèÿ èçìåðåíèÿ ïåðåä çàïðîñîì ðåçóëüòàòîâ èç-
ìåðåíèé.
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Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.2 ivm_close_device()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_close_device (

device_t ∗ handle_ptr )

Çàêðûâàåò óñòðîéñòâî.

Àðãóìåíòû

handle_ptr - Èäåíòèôèêàòîð óñòðîéñòâà.

2.1.5.3 ivm_get_calibration_settings()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_calibration_settings (

device_t handle,

ivm_calibration_settings_t ∗ output )

Ýòà êîìàíäà ïîçâîëÿåò êîíòðîëèðîâàòü çíà÷åíèÿ êàëèáðîâî÷íûõ êîýôôèöèåíòîâ âðó÷íóþ. Â íîð-
ìàëüíîì ðåæèìå ðàáîòû ýòà êîìàíäà èñïîëüçîâàòüñÿ íå äîëæíà. Êàëèáðîâî÷íûå êîýôôèöèåíòû
ìîãóò áûòü îïðåäåëåíû àâòîìàòè÷åñêè. Äëÿ ýòîãî íóæíî âûïîëíèòü êîìàíäó start_autocalibration.
Óñòðîéñòâî òàêæå ìîæåò ðàáîòàòü ñ êàëèáðîâî÷íûìè êîýôôèöèåíòàìè, óñòàíîâëåííûìè ïî óìîë-
÷àíèþ. Êîýôôèöèåíòû, îáíîâë¼ííûå âðó÷íóþ, áóäóò ïðèìåíÿòüñÿ êî âñåì èçìåðåíèÿì äî ñëåäó-
þùåãî çàïóñêà àâòîìàòè÷åñêîé êàëèáðîâêè, óñòàíîâêè êîýôôèöèåíòîâ âðó÷íóþ èëè ïåðåçàãðóçêè
óñòðîéñòâà (ïðîãðàììíîé èëè àïïàðàòíîé).

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.4 ivm_get_device_rank()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_device_rank (

device_t handle,

ivm_get_device_rank_t ∗ output )

Âîçâðàùàåò ðàíã (èäåíòèôèêàòîð) óñòðîéñòâ â ñîñòàâíîé ñèñòåìå, âêëþ÷àþùåé â ñåáÿ íåñêîëüêî
óñòðîéñòâ. Ðàíã (id) çàäà¼òñÿ ìàòåðèíñêîé ïëàòîé. Â ñëó÷àå èñïîëüçîâàíèÿ íåñòàíäàðòíîé ìàòå-
ðèíñêîé ïëàòû, îáðàòèòåñü ê ðóêîâîäñòâó ïîëüçîâàòåëÿ äëÿ ïîëó÷åíèÿ èíôîðìàöèè îá óñòàíîâêå
ðàíãà óñòðîéñòâà. Ñîîòâåòñòâóþùàÿ èíôîðìàöèÿ íàõîäèòñÿ â ðàçäåëå ñ îïèñàíèåì ïîäêëþ÷åíèÿ
óñòðîéñòâà ê ìàòåðèíñêîé ïëàòå.
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Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.5 ivm_get_identity_information()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_identity_information (

device_t handle,

ivm_get_identity_information_t ∗ output )

Âîçâðàùàåò èäåíòèôèêàöèîííóþ èíôîðìàöèþ îá óñòðîéñòâå. Ýòà èíôîðìàöèÿ óäîáíà äëÿ ïîèñ-
êà íóæíîãî óñòðîéñòâà ñðåäè ñïèñêà äîñòóïíûõ à òàêæå ïðîâåðêè ñîâìåñòèìîñòè ïðîãðàììíîãî
îáåñïå÷åíèÿ ñ òåêóùèì óñòðîéñòâîì è âåðñèåé ïðîøèâêè. Ïðîâåðêà ñîâìåñòèìîñòè äîëæíà ïðîèç-
âîäèòüñÿ ñ èñïîëüçîâàíèåì òàáëèöû ñîâìåñòèìîñòè. Ïîæàëóéñòà, ñâÿæèòåñü ñ ïðîèçâîäèòåëåì äëÿ
ïîëó÷åíèÿ íàèáîëåå ñâåæåé âåðñèè òàáëèöû ñîâìåñòèìîñòè.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.6 ivm_get_measurement()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_measurement (

device_t handle,

ivm_in_get_measurement_t ∗ input,
ivm_out_get_measurement_t ∗ output )

×òåíèå ðåçóëüòàòîâ èçìåðåíèÿ: ÷àñòè âîëüòàìïåðíîé õàðàêòåðèñòèêè, ïîëó÷åííîé â õîäå ïîñëåäíå-
ãî èçìåðåíèÿ. ×òåíèå äàííûõ ñ óñòðîéñòâà îñóùåñòâëÿåòñÿ ïî êàäðàì. Äëÿ ïîëó÷åíèÿ âñåé êðèâîé
ýòà êîìàíäà äîëæíà áûòü ïîñëåäîâàòåëüíî âûçâàíà íåñêîëüêî ðàç ñ ðàçíûìè çíà÷åíèÿìè àðãóìåí-
òà FrameNumber. Íóìåðàöèÿ êàäðîâ íà÷èíàåòñÿ ñ 0. Äëÿ âû÷èñëåíèÿ êîëè÷åñòâà êàäðîâ íóæíî
ðàçäåëèòü îæèäàåìóþ äëèíó êðèâîé (â òî÷êàõ) íà ðàçìåð êàäðà (FRAME_SIZE). Äëèíà êðèâîé
îïðåäåëÿåòñÿ êîìàíäàìè get/set_measurement_settings. Ðàçìåð êàäðà (êîíñòàíòà FRAME_SIZE)
ôèêñèðîâàí è ðàâåí 25 òî÷êàì. Â ñëó÷àå, êîãäà äëèíà êðèâîé íå êðàòíà ðàçìåðó êàäðà ïîñëåäíèé
êàäð áóäåò çàïîëíåí íå äî êîíöà. Ïðîãðàììíîå îáåñïå÷åíèå íå äîëæíî èñïîëüçîâàòü çíà÷åíèÿ îñòà-
òî÷íûõ òî÷åê â ïîñëåäíåì êàäðå. Ïðèìåð: äëÿ ïîëó÷åíèÿ êðèâîé, ñîäåðæàùåé 120 òî÷åê òðåáóåòñÿ
çàïðîñèòü 5 êàäðîâ (120 / 25 = 4,8 => 5 êàäðîâ); ýòà êîìàíäà äîëæíà áûòü âûçâàíà 5 ðàç ñî çíà-
÷åíèÿìè àðãóìåíòà FrameNumber: 0, 1, 2, 3, 4. Â ïîñëåäíåì êàäðå òîëüêî ïåðâûå 20 òî÷åê áóäóò
èìåòü àêòóàëüíûå çíà÷åíèÿ. Äëÿ ïîëó÷åíèÿ àêòóàëüíûõ äàííûõ ýòà êîìàíäà äîëæíà âûçûâàòüñÿ
òîëüêî ïîñëå ïîëíîãî çàâåðøåíèÿ èçìåðåíèÿ. ×òîáû ïðîâåðèòü çàâåðøèëîñü ëè ïîñëåäíåå èçìå-
ðåíèå èëè íåò, ìîæíî âîñïîëüçîâàòüñÿ êîìàíäîé check_measurement_status. Äëÿ çàïóñêà íîâîãî
èçìåðåíèÿ ìîæíî âîñïîëüçîâàòüñÿ êîìàíäîé start_measurement. ×òîáû ïîñòðîèòü ãðàôèê âîëüò-
àìïåðíîé õàðàêòåðèñòèêè íóæíî îáúåäèíèòü âñå ïîëó÷åííûå êàäðû â äâà ìàññèâà íàïðÿæåíèé è
òîêîâ. Çàòåì íóæíî ïîñòðîèòü ãðàôèê, èñïîëüçóÿ íàïðÿæåíèÿ â êà÷åñòâå X-êîîðäèíàò, à òîêè â
êà÷åñòâå Y-êîîðäèíàò, òî÷åê êðèâîé.
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Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

in input - Äàííûå, îòïðàâëÿåìûå óñòðîéñòâó.

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.7 ivm_get_measurement_raw()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_measurement_raw (

device_t handle,

ivm_in_get_measurement_raw_t ∗ input,
ivm_out_get_measurement_raw_t ∗ output )

×òåíèå ðåçóëüòàòîâ èçìåðåíèÿ: ÷àñòè (êàäðà) êîäîâ ÀÖÏ âîëüòàìïåðíîé õàðàêòåðèñòèêè, ïîëó÷åí-
íîé â õîäå ïîñëåäíåãî èçìåðåíèÿ. Çàìå÷àíèå: ýòà êîìàíäà äîëæíà èñïîëüçîâàòüñÿ â îòëàäî÷íûõ
öåëÿõ èëè â ñëó÷àå íåñòàíäàðòíûõ èçìåðåíèé. Â íîðìàëüíîì ðåæèìå äëÿ ïîëó÷åíèÿ ðåçóëüòàòîâ
èçìåðåíèé äîëæíà èñïîëüçîâàòüñÿ êîìàíäà get_measurement. ×òåíèå äàííûõ ñ óñòðîéñòâà îñó-
ùåñòâëÿåòñÿ ïî êàäðàì. Äëÿ ïîëó÷åíèÿ âñåé êðèâîé ýòà êîìàíäà äîëæíà áûòü ïîñëåäîâàòåëüíî
âûçâàíà íåñêîëüêî ðàç ñ ðàçíûìè çíà÷åíèÿìè àðãóìåíòà FrameNumber. Íóìåðàöèÿ êàäðîâ íà÷èíà-
åòñÿ ñ 0. Äëÿ âû÷èñëåíèÿ êîëè÷åñòâà êàäðîâ íóæíî ðàçäåëèòü îæèäàåìóþ äëèíó êðèâîé (â òî÷êàõ)
íà ðàçìåð êàäðà (FRAME_SIZE). Äëèíà êðèâîé îïðåäåëÿåòñÿ êîìàíäàìè get/set_measurement_←↩

settings. Ðàçìåð êàäðà (êîíñòàíòà FRAME_SIZE) ôèêñèðîâàí è ðàâåí 25 òî÷êàì. Â ñëó÷àå, êîãäà
äëèíà êðèâîé íå êðàòíà ðàçìåðó êàäðà ïîñëåäíèé êàäð áóäåò çàïîëíåí íå äî êîíöà. Ïðîãðàììíîå
îáåñïå÷åíèå íå äîëæíî èñïîëüçîâàòü çíà÷åíèÿ îñòàòî÷íûõ òî÷åê â ïîñëåäíåì êàäðå. Ïðèìåð: äëÿ
ïîëó÷åíèÿ êðèâîé, ñîäåðæàùåé 120 òî÷åê òðåáóåòñÿ çàïðîñèòü 5 êàäðîâ (120 / 25 = 4,8 => 5 êàä-
ðîâ); ýòà êîìàíäà äîëæíà áûòü âûçâàíà 5 ðàç ñî çíà÷åíèÿìè àðãóìåíòà FrameNumber: 0, 1, 2, 3,
4. Â ïîñëåäíåì êàäðå òîëüêî ïåðâûå 20 òî÷åê áóäóò èìåòü àêòóàëüíûå çíà÷åíèÿ. Äëÿ ïîëó÷åíèÿ
àêòóàëüíûõ äàííûõ ýòà êîìàíäà äîëæíà âûçûâàòüñÿ òîëüêî ïîñëå ïîëíîãî çàâåðøåíèÿ èçìåðåíèÿ.
×òîáû ïðîâåðèòü çàâåðøèëîñü ëè ïîñëåäíåå èçìåðåíèå èëè íåò, ìîæíî âîñïîëüçîâàòüñÿ êîìàíäîé
check_measurement_status. Äëÿ çàïóñêà íîâîãî èçìåðåíèÿ ìîæíî âîñïîëüçîâàòüñÿ êîìàíäîé start←↩

_measurement.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

in input - Äàííûå, îòïðàâëÿåìûå óñòðîéñòâó.

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.8 ivm_get_measurement_settings()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_measurement_settings (

device_t handle,

ivm_measurement_settings_t ∗ output )

Íàñòðîéêè ãåíåðàòîðà îïîðíîãî ñèãíàëà, èçìåðèòåëåé òîêà è íàïðÿæåíèÿ. Óñòàíîâëåííûå íàñòðîé-
êè áóäóò ïðèìåíÿòüñÿ êî âñåì èçìåðåíèÿì äî ñëåäóþùåãî âûçîâà êîìàíäû îáíîâëåíèÿ íàñòðîåê
èëè ïåðåçàãðóçêè óñòðîéñòâà.
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Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.9 ivm_get_pro�le()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_pro�le (

device_t handle,

char ∗∗ bu�er,
void ∗(∗)(size_t) allocate )

Çàãðóæàåò ïðîôèëü ñ óñòðîéñòâà.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà.

out bu�er - Àäðåñ óêàçàòåëÿ íà âûõîäíîé áóôåð. Ïàìÿòü äëÿ óêàçàòåëÿ íà char∗ äîëæíà
áûòü âûäåëåíà.

out allocate - Ôóíêöèÿ äëÿ âûäåëåíèÿ ïàìÿòè.

2.1.5.10 ivm_get_status()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_get_status (

device_t handle,

ivm_get_status_t ∗ output )

Âîçâðàùàåò èíôîðìàöèþ î òåêóùåì ñîñòîÿíèè óñòðîéñòâà.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.11 ivm_libversion()

IVM_URPC_API_EXPORT device_t IVM_URPC_CALLING_CONVENTION ivm_libversion (

char ∗ lib_version )

Âåðñèÿ áèáëèîòåêè.

Àðãóìåíòû

out lib_version - Âåðñèÿ áèáëèîòåêè.
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2.1.5.12 ivm_logging_callback_stderr_narrow()

IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_logging_callback_stderr_narrow (

int loglevel,

const wchar_t ∗ message,
void ∗ user_data )

Ïðîñòàÿ ôóíêöèÿ ëîãèðîâàíèÿ íà stderr â óçêèõ (îäíîáàéòíûõ) ñèìâîëàõ.

Àðãóìåíòû

loglevel - Óðîâåíü ëîãèðîâàíèÿ.

message - Ñîîáùåíèå.

2.1.5.13 ivm_logging_callback_stderr_wide()

IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_logging_callback_stderr_wide (

int loglevel,

const wchar_t ∗ message,
void ∗ user_data )

Ïðîñòàÿ ôóíêöèÿ ëîãèðîâàíèÿ íà stderr â øèðîêèõ ñèìâîëàõ.

Àðãóìåíòû

loglevel - Óðîâåíü ëîãèðîâàíèÿ.

message - Ñîîáùåíèå.

2.1.5.14 ivm_open_device()

IVM_URPC_API_EXPORT device_t IVM_URPC_CALLING_CONVENTION ivm_open_device (

const char ∗ uri )

Îòêðûâàåò óñòðîéñòâî ïî èìåíè name è âîçâðàùàåò èäåíòèôèêàòîð óñòðîéñòâà.
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Àðãóìåíòû

in name - Èìÿ óñòðîéñòâà. Èìÿ óñòðîéñòâà èìååò âèä "com:port" èëè xi-net://host/serial.
Äëÿ COM óñòðîéñòâà "port" ýòî èìÿ óñòðîéñòâà â ÎÑ. Íàïðèìåð "com:\\.\COM3"
(Windows) èëè "com:///dev/tty/ttyACM34" (Linux/Mac). Äëÿ ñåòåâîãî óñòðîéñòâà
"host" ýòî IPv4 àäðåñ èëè ïîëíîñòüþ îïðåäåë¼ííîå èìÿ äîìåíà, "serial" ýòî
ñåðèéíûé íîìåð óñòðîéñòâà â øåñòíàäöàòåðè÷íîé ñèñòåìå. Íàïðèìåð
"xi-net://192.168.0.1/00001234" èëè "xi-net://hostname.com/89ABCDEF".
Çàìå÷àíèå: â îäèí ìîìåíò âðåìåíè COM óñòðîéñòâî ìîæåò èñïîëüçîâàòüñÿ òîëüêî
îäíîé ïðîãðàììîé. Åñëè ïðè îòêðûòèè óñòðîéñòâà âîçíèêàþò îøèáêè, íóæíî
óáåäèòüñÿ, ÷òî COM-ïîðò åñòü â ñèñòåìå è ÷òî ýòî óñòðîéñòâî â äàííûé ìîìåíò íå
èñïîëüçóåòñÿ äðóãèìè ïðîãðàììàìè

2.1.5.15 ivm_set_calibration_settings()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_calibration_settings (

device_t handle,

ivm_calibration_settings_t ∗ input )

Ýòà êîìàíäà ïîçâîëÿåò êîíòðîëèðîâàòü çíà÷åíèÿ êàëèáðîâî÷íûõ êîýôôèöèåíòîâ âðó÷íóþ. Â íîð-
ìàëüíîì ðåæèìå ðàáîòû ýòà êîìàíäà èñïîëüçîâàòüñÿ íå äîëæíà. Êàëèáðîâî÷íûå êîýôôèöèåíòû
ìîãóò áûòü îïðåäåëåíû àâòîìàòè÷åñêè. Äëÿ ýòîãî íóæíî âûïîëíèòü êîìàíäó start_autocalibration.
Óñòðîéñòâî òàêæå ìîæåò ðàáîòàòü ñ êàëèáðîâî÷íûìè êîýôôèöèåíòàìè, óñòàíîâëåííûìè ïî óìîë-
÷àíèþ. Êîýôôèöèåíòû, îáíîâë¼ííûå âðó÷íóþ, áóäóò ïðèìåíÿòüñÿ êî âñåì èçìåðåíèÿì äî ñëåäó-
þùåãî çàïóñêà àâòîìàòè÷åñêîé êàëèáðîâêè, óñòàíîâêè êîýôôèöèåíòîâ âðó÷íóþ èëè ïåðåçàãðóçêè
óñòðîéñòâà (ïðîãðàììíîé èëè àïïàðàòíîé).

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

in input - Äàííûå, îòïðàâëÿåìûå óñòðîéñòâó.

2.1.5.16 ivm_set_logging_callback()

IVM_URPC_API_EXPORT void IVM_URPC_CALLING_CONVENTION ivm_set_logging_callback (

ivm_logging_callback_t cb,

void ∗ data )

Óñòàíàâëèâàåò ôóíêöèþ îáðàòíîãî âûçîâà äëÿ ëîãèðîâàíèÿ. Ïåðåäà÷à NULL â êà÷åñòâå àðãóìåíòà
îòêëþ÷àåò ëîãèðîâàíèå.

Àðãóìåíòû

logging_callback óêàçàòåëü íà ôóíêöèþ îáðàòíîãî âûçîâà
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2.1.5.17 ivm_set_measurement_settings()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_measurement_settings (

device_t handle,

ivm_measurement_settings_t ∗ input )

Íàñòðîéêè ãåíåðàòîðà îïîðíîãî ñèãíàëà, èçìåðèòåëåé òîêà è íàïðÿæåíèÿ. Óñòàíîâëåííûå íàñòðîé-
êè áóäóò ïðèìåíÿòüñÿ êî âñåì èçìåðåíèÿì äî ñëåäóþùåãî âûçîâà êîìàíäû îáíîâëåíèÿ íàñòðîåê
èëè ïåðåçàãðóçêè óñòðîéñòâà.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

in input - Äàííûå, îòïðàâëÿåìûå óñòðîéñòâó.

2.1.5.18 ivm_set_pro�le()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_set_pro�le (

device_t handle,

char ∗ bu�er )

Çàãðóæàåò ïðîôèëü ñ óñòðîéñòâà.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà.

in bu�er - Âõîäíîé áóôåð, îòêóäà áóäåò ñ÷èòàí ïðîôèëü.

2.1.5.19 ivm_start_autocalibration()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_start_autocalibration (

device_t handle,

ivm_start_autocalibration_t ∗ output )

Çàïóñê àâòîìàòè÷åñêîé êàëèáðîâêè óñòðîéñòâà. Â ïðîöåññå êàëèáðîâêè áóäóò íàéäåíû êîýôôèöè-
åíòû, èñïîëüçóåìûå äëÿ ïåðåñ÷¼òà ñûðûõ äàííûõ ÀÖÏ â òîêè è íàïðÿæåíèÿ. Äëÿ îáåñïå÷åíèÿ
îïòèìàëüíûõ óñëîâèé ùóïû íå äîëæíû èìåòü êîíòàêòà ñ âíåøíèìè óñòðîéñòâàìè èëè ïðîâîäÿùè-
ìè ïîâåðõíîñòÿìè âî âðåìÿ êàëèáðîâêè (ìîæíî ïðîñòî îñòàâèòü ùóïû ¾â âîçäóõå¿ áåç êàêîãî-ëèáî
ýëåêòðè÷åñêîãî êîíòàêòà). Êîìàíäà çàïóñêàåòñÿ â áëîêèðóþùåì ðåæèìå: îòâåò áóäåò ïîëó÷åí ïî-
ñëå òîãî, êàê êàëèáðîâêà áóäåò çàâåðøåíà. Íîâûå êàëèáðîâî÷íûå êîýôôèöèåíòû áóäóò ïðèìåíÿòüñÿ
êî âñåì èçìåðåíèÿì äî ñëåäóþùåãî çàïóñêà àâòîìàòè÷åñêîé êàëèáðîâêè, óñòàíîâêè êîýôôèöèåíòîâ
âðó÷íóþ èëè ïåðåçàãðóçêè óñòðîéñòâà (ïðîãðàììíîé èëè àïïàðàòíîé). Îáû÷íî êàëèáðîâêó óñòðîé-
ñòâà íóæíî ïðîèçâîäèòü âñåãî îäèí ðàç ñðàçó ïîñëå èíèöèàëèçàöèè óñòðîéñòâà. Â ñëó÷àå èçìåíåíèÿ
ïàðàìåòðîâ óñòðîéñòâà èç-çà òåïëîâûõ âîçäåéñòâèé ïîâòîðíàÿ êàëèáðîâêà ìîæåò êîìïåíñèðîâàòü
èçìåíåíèÿ. Â ïðîøèâêå óñòðîéñòâà òàêæå åñòü êîýôôèöèåíòû, êîòîðûå èñïîëüçóþòñÿ ïî óìîë÷à-
íèþ. Òàêèì îáðàçîì, â ñëó÷àå, åñëè êîýôôèöèåíòû ïî óìîë÷àíèþ îáåñïå÷èâàþò äîñòàòî÷íî òî÷íûå
ðåçóëüòàòû, èçìåðåíèÿ ìîãóò ïðîèçâîäèòüñÿ áåç âûçîâà ïðîöåäóðû àâòîìàòè÷åñêîé êàëèáðîâêè.
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Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().

out output - Äàííûå, ïîëó÷àåìûå ñ óñòðîéñòâà.

2.1.5.20 ivm_start_measurement()

IVM_URPC_API_EXPORT result_t IVM_URPC_CALLING_CONVENTION ivm_start_measurement (

device_t handle )

Êîìàíäà îñóùåñòâëÿåò çàïóñê èçìåðåíèÿ â íåáëîêèðóþùåì ðåæèìå. Ýòà êîìàíäà òîëüêî îòïðàâ-
ëÿåò çàïðîñ íà çàïóñê èçìåðèòåëüíîãî ïðîöåññà (âûïîëíåíèå êîìàíäû áóäåò çàâåðøåíî äî òîãî,
êàê çàâåðøèòñÿ ñàìî èçìåðåíèå). ×òîáû ïðîâåðèòü çàâåðøèëîñü ëè çàïóùåííîå èçìåðåíèå èëè íåò,
èñïîëüçóéòå êîìàíäó check_measurement_status.

Àðãóìåíòû

in handle - Èäåíòèôèêàòîð óñòðîéñòâà, ïîëó÷åííûé îò ivm_open_device().
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