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1. Device Driver Calling Flowcharts

The installation CD-ROM includes the source files of the device driver library
testing tools, which source files are available for use by the user. The user can learn to

use the device driver library by referring to the following flowcharts.
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1.1 DDA

Initial:
EPCIO600_Init ()
EPCIO_Close()

User_ISR:
void User_DDA_ISR()
void User_ENC_ISR()

Motion Command:
EPCIO_DDA_SendPulse()
EPCIO_DDA_GetCurrentCmd()
EPCIO_DDA_EraseFIFOCmd()
EPCIO_DDA_ShiftOutFIFOCmd()

EIFO Count:
EPCIO_DDA_SetMinStockNo()

DDA Time:
EPCIO_DDA_SetTime()
EPCIO_DDA_GetTime()

DDA Bit Length:
EPCIO_DDA_SetBitLength()

Channel Enable:
EPCIO_DDA_EnableOutputChannel()
EPCIO_DDA_DisableOutputChannel()

Pulse Output Format:
EPCIO_DDA_SetOutputFormat()

DDA Clock Divider: PulseWidth:
EPCIO_DDA_GetStockCount() e ey .
rect. EPCIO_DDA_CheckFIFOEMpty() EPCIO_DDA_SetClockDivider() EPCIO_DDA_SetPulseWidth()
Reset. EPCIO_DDA_CheckFIFOFull
EPCIO_ResetModule() -0 0 ngélEOmIEDrD ooy Stop: 0 A
) EIFO IRQ: DDA EnableEmgestop :
Wait state: EPCIO_DDA_EnableStockint() EPCIO_DDA_DisableEmgcsStop() :
EPCIO_SetWaitState() EPCIO_DDA_DisableStockint() .
IRO: EPCIO_DDA_EnableCyclelnt() A .
_O'Epcio_SethQNo() PCIO_DDA_DisableCyclelnt() v R R R
EPCIO_SetlIntPeriod() . . .
— : . Swap:
EPCIO_ResetIRQNo() : . EPCIO_DDA_EnableOutABSwap()
. . EPCIO_DDA_DisableOutABSwap()
A A . .
. . . : Inverse:
: . : .+ o+« EPCIO_DDA_EnableOutAlnverse()
. EEEEEEEE . . EPCIO_DDA_DisableOutAlnverse()
. . . [ EPCIO_DDA_EnableOutBInverse()
: . . . EPCIO_DDA_DisableOutBInverse()
. : . : . Output Enable:
: . . .o EPCIO_LIO_EnablePulseDAC()
. . N . . Hardware Emergercy Stop:
. . . . . EPCIO_LIO_GetEmgcStopStatus()
. . : Pulse output Line driver
. . . ; Pulse MOTOR
. . CH, width, and X
: : : and format * outputI # emergency + (Cmd:Pulse
. . . setting contro stop Type)
Pulse
Bus Pulse
interface * cser‘ggg{aer:d * generator
Compute
motion #( » Kpl * Kp2 * DAC
command T
Compute Other DAC
encoder command
feedback value sources
INDEX
IRQ
Input
Signal control Photo
COUI};?&:IH'UEh Counter sampling h and h coupler
setting format isolation
setting
Other
Comparator Ilgijceﬁ( h trigger
sources
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1.2 ENC

Index IRQ Setup:

Encoder Enable:

EPCIO_ENC_EnablelndexInt() L IR EPCIO_ENC_StartInput()
EPCIO_ENC_DisablelndexInt() . EPCIO_ENC_Stoplnput()
: Sample rate:
EPCIO_ENC_SetFilterClock()
Read Latch Value: INDEX A
EPCIO_ENC_GetValue() IRQ g
A :
. Signal Input
M Apply lin ntrol
. Counter value h multiplication sampling contro
.. Counter h setting * and * Encoder
latch L?Se(oAr/ilB) and main format
P Y. switch setting
: h 4
. Input Format:
* EPCIO_ENC_SetInputType()
it Other . EPCIO_ENC_GetInputType()
es e s oo e { Comparator latoh trigger .
. sources . Signal Inverse:
. . EPCIO_ENC_EnablelnAlnverse()
v M : EPCIO_ENC_DisablelnAlnverse()
. . EPCIO_ENC_EnablelnBInverse()
Comparison Value: . . EPCIO_ENC_DisableInBInverse()
EPCIO_ENC_SetCompValue() . . EPCIO_ENC_EnableInCInverse()
: N EPCIO_ENC_DisableInClnverse()
Comparison IRQ: . . |
EPCIO_ENC_EnableComplnt() . . Signal Swap:
EPCIO_ENC_DisableComplnt() . . EPCIO_ENC_EnableInABSwap()
: . EPCIO_ENC_DisablelnABSwap()
Read Latch Value: . .
EPCIO_ENC_GetLatchValue() . .
. . Input Multiplication Rate(AB phase only)
Select Triqger Source: e Pl
EPCIO_ENC_SetTrigSource() 4 > EPCIO_ENC_SetInputRate()

Trigger mode:
EPCIO_ENC_SetTrigMode()

EPCIO_ENC_GetInputRate()
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. Motion Command: DDA Time: ch | Enable:
Initiel. EPCIO_DDA_SendPulse() EPCIO_DDA _SetTime() B paahE.
EPCI0600_Init () EPCIO_DDA_GetCurrentCmd() EPCIO DDA GetTime EPCIO_DDA_EnabIeOutputChanneI()
EPCIO_Close() EPCIO DDA EraseFIFOCMA() _DDA_ 0 EPCIO_DDA_DisableOutputChannel()
User ISR: EPCIO_DDA_ShiftOutFIFOCmd() DDA Bit Length: _ Pulse Outout Format:
W DDA _ISR() EIFO Count: EPCIO_DDA_SetBitLength() EPCIO_DDA_SetOutputFormat()
void User_ENC_ISR() EPCIO_DDA_SetMinStockNo() DDA Clock Divider: PulseWidth:
EPCIO_DDA_GetStockCount() EPCIO_DDA_SetClockDivider EPCIO DDA i
Reset: EPCIO DDA CheckFIFOEmpty() _DDA 0 EPCIO_DDA_SetPulseWidth()
EPCIO_ResetModule() EPCIO_DDA_CheckFIFOFull() Soft Emergency Stop: A
Wait state: FIFO IR EPCIO_DDA _EnableEmgcStop()
L EIFO IRQ: EPCIO_DDA_DisableEmgcSto| .
EPCIO_SetWaitState() EPCIO_DDA_EnableStockint() e 9cStop0 :
EPCIO_DDA_DisableStockInt() A .
1ROQ: EPCIO_DDA_EnableCyclelnt()
EPCIO_SetIRQNo() PCIO_DDA_DisableCyclelnt() : .
EPCIO_SetIntPeriod() s
EPCIO_GetIntSource() A .
EPCIO_ResetIRQNo() . .o
M . Swap:
A : s . EPCIO_DDA_EnableOutABSwap()
. . .. EPCIO_DDA_DisableOutABSwap()
: sttt <. Jo oo oo Inverse:
: . . . . EPCIO_DDA_EnableOutAlnverse()
. . i eeeeeeeeee . EPCIO_DDA_DisableOutAlnverse()
. . . . N EPCIO_DDA_EnableOutBInverse()
. : . . . EPCIO_DDA_DisableOutBlInverse()
Pulse output Line driver
Pulse ; Pulse MOTOR
Bus Pulse CH, width, and .
interface '* C?énmfnd * generator ﬁ and format » ggﬁ%‘, » emergency * (Cr_nl_d.PuIse
YBET setting stop ype)
;o= v
' pcL ¢
y circuit § Output Enable:
H H EPCIO_LIO_EnablePulseDAC()
Hardware Emergercy Stop:
EPCIO_LIO_GetEmgcStopStatus()
cccccas
' ]
EPCIO_ENC_EnablelndexInt() e y pCcL 0
EPCIO_ENC_DisablelndexInt() . s Circuit Encder Enable:
. ! EPCIO_ENC_StartInput()
N s===== EPCIO_ENC_Stoplnput()
Ind Sample rate: .
EPCIO_ENC_GetValue() \ I”RS‘ EPCIO_ENC_SetFilterClock()
A
N ignal |
. Counter value 4 mulﬁ;?l?(l:)z;tion S;r:]%r;iang connglrgl
.o h Counter h setting * and * Encoder
latch L?see(':é:a) and main format
D Y. switch setting
. h 4
. Input Format:
. EPCIO_ENC_SetInputType()
. EPCIO_ENC_GetInputType()
e e s s e e { Comparator INDEX + tﬁgéirr . Signal Inverse:
. LATCH e IR EPCIO_ENC_EnableInAlnverse()
. . EPCIO_ENC_DisablelnAlnverse()
v . EPCIO_ENC_EnablelnBInverse()
i . N . EPCIO_ENC_DisablelnBInverse()
Lomparison value: . ! !
(E:S(r?,oarés,\,og\/Sft%eomp\,a|ue() : . EPCIO_ENC_EnableInClnverse()
— = . . EPCIO_ENC_DisableInCinverse()

Comparison IRQ: . . Sianal Swap:

CLEICENC Enteconoing : : SR g
- - . : EPCIO_ENC_DisablelnABSwap()

Read Latch Value: . .

EPCIO_ENC_GetLatchValue() . .

Select Trigger Source: . >

EPCIO_ENC_SetTrigSource() R \ 4

: . EPCIO_ENC_SetInputRate()
Trigger mode: - =
EPCIO_ENC_SetTrigMode() EPCIO_ENC_GetInputRate()
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1.4 DAC

Set DAC Voltage Command:
EPCIO_DAC_SetTrigOutput()

Trigger Source:
EPCIO_DAC_SetTrigSource()

Enable Trigger mode:
EPCIO_DAC_EnableTrigMode()
EPCIO_DAC_DisableTrigMode()

EPCIO_DAC_SetOutput() | :
Analog voltage Other
Analog voltage command register trigoer
command register (Output when sot?r%es
triggered)

coccccccceg H
v . Line
' Kp2 block and » DAC DAC driver and Driven
¢ other PCL circuits interface IC emergency circuit
H ! stop
boocoocoocooe

< ..

> DRI

Select DAC Commmand Source:
EPCIO_DAC_SetCmdSource()

Output Enable:

Set Communication Rate to DAC IC: EPCIO_LIO_EnablePulseDAC()
EPCIO_DAC_SetClockDivider()
Hardware Emergercy Stop:
Enable: EPCIO_LIO_GetEmgcStopStatus()
EPCIO_DAC_StartConv()
EPCIO_DAC_StopConv()
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1.5 ADC

Select Single or Free Run:

Read the ADC Value: EPCIO_ADC_SetConvMode()

EPCIO_ADC_GetInput()

Single Run Channel Select:

Check Conversion Status EPCIO_ADC_SetSingleChannel ()

EPCIO_ADC_GetWorksStatus()
Eree Run Channel Select:

Conversion Completed IRQ: EPCIO_ADC_EnableConvChannel()
EPCIO_ADC_EnableConvint() EPCIO_ADC_DisableConvChannel()
EPCIO_ADC_DisableConvInt()
Tag Channel Conversion Completed IRQ: A
EPCIO_ADC_SetTagChannel() .
EPCIO_ADC_EnableTagint() . Enable:
EPCIO_ADC_DisableTaglInt() . Egg:g_ﬁgg_gggggm((;
A . Communication:
. . EPCIO_ADC_SetClockDivider()
. . A
: ADC enabling
N ADC q .
. f Single or Unipolar or and
csesesesssnnne CO’\‘I‘;?LZ'O" Free Run Bipolar communication AI%C
register Mode mode setting frequency
setting

v

EPCIO_ADC_SetConvType()
Comparator EPCIO_ADC_GetConvType()

oo 0 00

v

Set Comparsion Value:
EPCIO_ADC_SetCompValue()
EPCIO_ADC_GetCompValue()

Set Comparision Type:
EPCIO_ADC_SetCompType()

Mask Some Bits of ADC:
EPCIO_ADC_SetCompMask()

Comparision IRQ:
EPCIO_ADC_EnableComplnt()
EPCIO_ADC_DisableComplint()
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1.6 PCL

Initial:
EPCIO600_Init ()
EPCIO_Close()

User_ISR:
void User_DDA_ISR(void)
void User_ENC_ISR(void)

Reset:
EPCIO_ResetModule()

Wait state:
EPCIO_SetWaitState(Wait)

IRQ:

EPCIO_SetIRQNo()
EPCIO_SetIntPeriod(Period)
EPCIO_GetIntSource()
EPCIO_ResetIRQNo()

: co :

. . . .
Bus * coFr:JrE:nd * Pulse :
interface register generator .
.

Motion Command:
EPCIO_DDA_SendPulse()
EPCIO_DDA_GetCurrentCmd()
EPCIO_DDA_EraseFIFOCmd()
EPCIO_DDA_ShiftOutFIFOCmd()

EIFO Count:
EPCIO_DDA_SetMinStockNo()
EPCIO_DDA_GetStockCount()
EPCIO_DDA_CheckFIFOEmpty()
EPCIO_DDA_CheckFIFOFull()

EIFO IRQ:
EPCIO_DDA_EnableStocklInt()
EPCIO_DDA_DisableStockInt()
EPCIO_DDA_EnableCyclelnt()
PCIO_DDA_DisableCyclelnt()

A

Compute
motion
command

ceee P

DDA Time:
EPCIO_DDA_SetTime()
EPCIO_DDA_GetTime()

DDA Bit Length:
EPCIO_DDA_SetBitLength()

DDA Clock Divider:
EPCIO_DDA_SetClockDivider()

Soft Emergency Stop:
EPCIO_DDA_EnableEmgcStop()
EPCIO_DDA_DisableEmgcStop()

A

EPCIO_PCL_StartControl()
EPCIO_PCL_StopControl()

EPCIO_PCL_EnableErrorCounter()
EPCIO_PCL_DisableErrorCounter()
EPCIO_PCL_GetErrorCounter()
EPCIO_PCL_ClearErrorCounter()

EPCIO_PCL_EnableOverflowlInt()
EPCIO_PCL_DisableOverflowInt()

Output Enable:
EPCIO_LIO_EnablePulseDAC()

Hardware Emergercy Stop:
EPCIO_LIO_GetEmgcStopStatus()

X L] A
s Other DAC ¢ .
¢ command .
¥ source .
V circuits » .
- L XX ] .
Line MOTO
DAC DAC driver and (Cmd:
interface ’ IC * emergency * Velocity
stop Type)

Compute
encoder
feedback value

EPCIO_ENC_GetValue()

s P

Counter value h
latch

INDEX
IRQ

Counter

~

A

Select DAC Commmand Source:
EPCIO_DAC_SetCmdSource()

Set Communication Rate to DAC IC:
EPCIO_DAC_SetClockDivider()

Enable:
EPCIO_DAC_StartConv()
EPCIO_DAC_StopConv()

EPCIO_PCL_SetScaleGain() ‘

v

Apply
multiplication
rate (A/B
phase only)

Input
control
and
format
setting

Signal
sampling
setting
and main
switch

Encoder

e iy |

Comparator

Latch «

Other
trigger
sources

Read Latch Value:

Trigger mode:

EPCIO_ENC_GetLatchValue()

Select Trigger Source:
EPCIO_ENC_SetTrigSource()

Lrigger mode.
EPCIO_ENC_SetTrigMode()

L IR

v

Encder Enable:
EPCIO_ENC_StartInput()
EPCIO_ENC_StopInput()

Sample rate:
EPCIO_ENC_SetFilterClock()

Input Format:
EPCIO_ENC_SetInputType()
EPCIO_ENC_GetInputType()

Signal Inverse:
EPCIO_ENC_EnablelnAlnverse(ch)
EPCIO_ENC_DisableInAlnverse(ch)
EPCIO_ENC_EnablelnBInverse(ch)
EPCIO_ENC_DisablelnBInverse(ch)
EPCIO_ENC_EnableInClInverse(ch)
EPCIO_ENC_DisableInClInverse(ch)

O =

Signal Swap:
EPCIO_ENC_EnablelnABSwap()
EPCIO_ENC_DisableInABSwap()

EPCIO_ENC_SetInputRate()
EPCIO_ENC_GetInputRate()
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2. Pulse Output Triggered by DDA Cycle Interrupt

B Example program
Cyclelnt.cpp
M Description
This example program enables DDA cycle interrupt in order for the

interrupt service routine to send a fixed number of pulses from channel 0.

10
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3. DDA Pulse Output Control and the Use of Cycle
Interrupt

B Example program
CycPulse.cpp

M Description
This example program sends pulses to channel 0 and programs a DDA
cyclic interrupt which occurs at a fixed clock frequency in order for the

interrupt service routine to call the next command.

11
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4. Acquiring DDA FIFO Flag Status

B Example program
FIFOChk.cpp
M Description

This example program acquires the FIFO status of DDA channel 0.

12
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5. DDA Pulse Output Control and the Use of FIFO
Interrupt

B Example program
FIFOCtrl.cpp

M Description
This example program sends pulses from channel 0 and programs a DDA
FIFO interrupt. When the number of commands in the FIFO is smaller than
the preset minimum number, an interrupt will be triggered so that the
interrupt service routine is automatically called. The interrupt service
routine will increase the number of commands in the FIFO to the safe

minimum value.

13
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6. DDA Output Pulse Counter Control

B Example program
PulseCnt.cpp
M Description
This example program sends pulses from channel 0 and acquires the number

of pulses from the internal EPCIO pulse counter that are actually output.

14
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7. Emergency Stop During Pulse Output

B Example program
EmgcStop.cpp
M Description

This example program sends pulses from channel 0 and programs the
emergency stop function.

15
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8. DDA Pulse Output Control

B Example program
PulseOut.cpp
M Description

This example program sends pulses from channel 0.

16
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9. Acquiring the Number of Commands in DDA FIFO

B Example program
StockChk.cpp
M Description

This example program acquires the number of commands that are stored in
the FIFO of DDA channel 0 but have yet to be executed.

17
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10. DDA FIFO Interrupt

B Example program
StocklInt.cpp

M Description
This example program enables DDA FIFO interrupt of channel 0. When the
number of commands in the FIFO of channel O is equal to the preset
minimum value (i.e., 0), an interrupt will be triggered so that the interrupt
service routine is automatically called. This function is similar to DDA
cycle interrupt; however, while DDA cycle interrupt occurs at a fixed
frequency, DDA FIFO interrupt is triggered only when the number of
commands in the FIFO meets the preset condition.

18
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11. Enabling Interrupt Triggered by Encoder (ENC) Index
(Z Phase)

B Example program
ENClIndex.cpp
M Description
This example program programs input into encoder channel 0 and sets the

encoder index interrupt function. An interrupt will be triggered when the
encoder index (Z phase) is input.

19
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12. Enabling Encoder Comparison Value Interrupt

B Example program
ENCComp.cpp

M Description
This example program demonstrates input into encoder channel 0 and
enables encoder comparison value interrupt. An interrupt will be triggered

when the count of the encoder counter is equal to the comparison value.

20
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13. Enabling Encoder Input

B Example program
ENCCitrl.cpp
M Description

This example program enables input into encoder channel 0.

21
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14. Enabling Encoder Latch

B Example program
ENCLatch.cpp

M Description
This example program demonstrates the input settings of encoder channel 0
and sets the index of encoder channel O as the trigger source. When the
index (Z phase) of encoder channel 0 is input, encoder latch will be
triggered so that the value recorded in encoder channel O is recorded into

latch register of channel 0.

22
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15. DAC Analog Voltage Output Triggered by Encoder
Comparator

B Example program
ENCTrig.cpp
M Description
This example program uses an encoder counter comparator to trigger the

DAC so that the DAC outputs a preset voltage according to a software
setting.

23
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16. Timer Interrupt

B Example program
Timer.cpp
M Description

This example program uses the timer function so that the timer triggers an
interrupt at a fixed time.

24
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17. ADC Comparator Interrupt Control

B Example program
ADCComp.cpp

M Description
This example program sets the comparison value of ADC’s channel 0
comparator. When the comparison condition is met, with the voltage
passing the comparison value while decreasing, an interrupt will be
triggered. This program will perform ADC conversion continuously, thereby

continuously triggering interrupt when the comparison condition is met.

25
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18. Acquiring ADC Input Voltage

B Example program
ADClInput.cpp
M Description
This example program uses ADC channel O for continuous positive and

negative voltage conversion (-10 ~ 10 volt) and acquires the input voltage
value.

26
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19. Acquiring ADC Voltage Conversion Status

B Example program
ADCState.cpp
M Description

This example program acquires the ADC conversion status.

27
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20. Enabling ADC Tag Channel Interrupt

B Example program
ADCTag.cpp

M Description
This example program sets ADC channel 0 as the tag channel. \oltage
conversion completed in the tag channel will trigger an interrupt. This

program will perform analog-to-digital conversion continuously, thereby
continuously triggering interrupt.

28
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21. DAC Analog Voltage Output Triggered by ADC Input
\Voltage Comparator

B Example program
ADCTrig.cpp

M Description
This example program uses an ADC comparator to trigger the DAC so that
the DAC outputs a preset voltage according to a software setting.

29
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22. Acquiring ADC Input Voltage (Single Conversion)

B Example program
ADC1Time.cpp
M Description
This example program uses ADC channel 0 to conduct single positive and

negative voltage conversion (-10 ~ 10 volt) and to acquire the input voltage
value.

30
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23. DAC Analog Voltage Output

B Example program
DACDIrWR.cpp
M Description

This example program demonstrates how to program DAC analog voltage
output.

31
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24. DAC Analog Voltage Output Triggered by LI10O (Local
Input/Output)

B Example program
LIOTrig.cpp
M Description
This example program demonstrates DAC analog voltage output via a

software setting and uses a local input to trigger DAC analog voltage
output.

32
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25. RI1O Input Acquisition and Interrupt Control

B Example program
RIOInput.cpp

M Description
This example program acquires the signal at the input of slave 0 in Remote
I/0 set 0 and uses the interrupt function of this input. When the input into
slave 0 changes from LOW to HIGH, an interrupt will be triggered so that

the interrupt service routine is automatically called.

33



ITRI

Industrial Technology . . R .
f Research Institute EPCIO Series Device Driver Library Example Manual

26. R1O Read/Write Control

B Example program
RIOCtrl.cpp
M Description

This example program demonstrates acquiring input and setting output of
slave 0 in Remote 1/O set 0.

34
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27. R10 Transmission Error Interrupt Control

B Example program
RIOError.cpp

M Description
This example program demonstrates transmission for slave 0 in Remote 1/0
set 0 and enables transmission error interrupt. When a transmission error

occurs, an interrupt will be triggered so that the interrupt service routine is
automatically called.
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28. Acquiring RIO Transmission Status

B Example program
RIOState.cpp
M Description

This example program demonstrates transmission for slave 0 in Remote 1/0

set 0 and acquires the current transmission status.
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29. DAC Analog Voltage Output Triggered by RIO Input

B Example program
RIOTrig.cpp
M Description
This example program uses DAC analog voltage output via a software

setting in order for the remote input of slave 0 in Remote 1/O set 0 to trigger
the output.
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30. Programming for PCL Hardware Position Closed-Loop
Control and the Use of DDA Cycle Interrupt

B Example program
PCL_DDA.cpp
M Description
This example program uses position control loop (PCL) for channel 0.

Commands are output via DDA cycle interrupt and sent to the targeted
positions by the interrupt service routine.
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31. PCL Hardware Position Closed-Loop Control

B Example program
PCLCtrl.cpp
M Description

This example program uses position control loop (PCL) for channel 0.
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