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1. INTRODUCTION

Features

mTrigger is a user programmable trigger signal generating board which can be used for any
applications that require external trigger source. mTrigger is fully compatible with the external

trigger cameras from WITHROBOT Inc., such as oCam-1CGN-U-T and oCam-1MGN-U-T.

mTrigger supports 4 trigger modes as follows.

Provides 8 time-synchronized autonomous
Synchronous Internal Synchronous ) )
trigger signals.
Internal
Provides 8 time sequential autonomous
Asynchronous Internal Asynchronous ) )
trigger signals.
Provides 8 time-synchronized trigger signals
Synchronous External Synchronous . _
driven by an external signal source.
External
Provides 8 time sequential trigger signals
Asynchronous External Asynchronous . .
driven by an external signal source.

Multiple mTriggers can be connected in a cascade manner to provide unlimited number of

trigger signals as follows.

USB 2.0
Interface

Trigger Signal Output Trigger Signal Output
(8 Ports) (8 Ports)

Figure 1. Cascade connection of multiple mTrigger boards
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The major specifications of the mTrigger are as follows.

Item

Value

Number of Outputs

8 for each mTrigger board

Output Level

Low Level: QV / High Level: 5V

External Source Input Level

Low Level: QV / High Level: 5V

Deviation between Time-synchronized
. . 3 psec or less
Trigger Signal Outputs

Range of Trigger Pulse Period(user
5 msec ~ 30,000 msec
programmable)

Range of Interval between Trigger
0 msec ~ 30,000 msec

Pulse(user programmable)

Range of Asynchronous Trigger Pulse
5 msec ~ 30,000 msec

Width(user programmable)

Range of Number of Trigger Pulses(user
0 ~ 30,000 pulses

programmable)

The internal structure of the mTrigger is as follows.

UsB 2.0

External Synch In  ———| Interface

. USB _
Controller

Host

MCU

»
A

External Synch Out s——

External Vin (Optional)

v

T

BT T T6 T T8

Camera Trigger Signal (8 Ports)

Figure 2. Internal structure of mTrigger
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Input / Output / Selection

External Synch Mode Selection Switch

External Synch
Output

External Synch
7 Input

—

USB 2.0 Connector
for Host Interface
Trigger Signa
Output Ports

Figure 3. Input / Output / Selection of mTrigger

Pin Description

oy . e_FO' - ; -~ Micro USB
B : ; (Serial)

ARG (@)
. CELIR
e 5o

| Bl

External Power
(5Vv)

Trigger Signal
(0 to 5V)

Figure 4. Pin description
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Reference Signal: Internal / External

The mTrigger supports both of the internal reference mode and the external reference mode. In
the internal reference mode, mTrigger generates trigger signals based on the parameters set by
a user. In the external reference mode, mTrigger generates trigger signals based on an external

reference signal.

The “S1" (synchronous) or “S2" (asynchronous) command starts the trigger signal generation in

the internal reference mode. To stop the trigger signal, use “S3" command.

The "M1" (synchronous) or “M2" (asynchronous) command starts the trigger signal generation in
the external reference mode. For this mode, the trigger signal is stopped when the external

reference signal stops to come in.

With an external synch signal, the mTrigger generates the trigger signal with the same polarity

as the external reference signal as shown in the next diagram.

External Trigger signal
reference generated by the
pulse signal mTrigger

Figure 6. Timing and polarity relationship between the external reference signal and the trigger
signal of mTrigger

Time Alignment of Trigger Signal: Synchronous / Asynchronous
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The mTrigger supports the synchronous mode in which the trigger pulses are generated at the

same time and the asynchronous mode in which the trigger pulses are generated sequentially.
(1) Synchronous Trigger Mode

The mTrigger provides 8 trigger signals at the same time where the detailed parameters can be

set by a user.

e Pulse Frequency(F): Period of pulses, 5 ~ 30,000 msec

I Walue F I

Frr

2ms

I Value F I

T8

2ms

Figure 7. Pulse timing diagram in the synchronous mode

(2) Asynchronous Trigger Mode

The mTrigger provides 8 trigger signals sequentially where the detailed parameters can be set
by a user.
e Pulse Width(W): Duration of a trigger pulse. This corresponds to the time between the
start command and the rising edge of the trigger signal, 5 ~ 30,000 msec
e Pulse Interval Time(T): The time interval between the adjacent trigger pulses, 0 ~ 30,000
msec

e Number of Pulses(N): Number of pulses generated on one start command, 0 ~ 30,000
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| Value W I I Value W |
T1 | 1
I I
| N=1 | N=2
| |
| H I H
| |
: 2ms I 2ms
! Value T I
1 I_I 1
' | Value W I :
T2 : ]
1 1
I I
| N=1 i
i |
: 1 !
1 : 1
i i !
a i |
I IVaIue TI value T!
i Value W
T8 ! | I

Figure 8. Pulse timing diagram in the asynchronous mode

For example, with N = 2, all of the 8 output ports will provide trigger pulses in sequential mode

two times, to make the total number of pulses to be 8 x 2 = 16.

The length of the low level of trigger signal is set to be 2 msec, therefore the length of high
level of each trigger pulse signal will be W — 2 msec. For example, with W = 100, the trigger

signal will be maintained to be high for 100 — 2 = 98 msec.

The parameters should be saved by “S4” command before pressing the reset button to start the
asynchronous mode.

Transfer of External Reference Signal: Direct and Indirect

In the cascade connection of multiple mTrigger boards, the reference signal can be transferred

to the next mTrigger board either in direct mode or in indirect mode.

The selection is made by inserting the jumper pin to the desired pair of pins of the mTrigger

board. When the jumper pin is inserted to connect the two pins on "EXT-SYNC", the reference
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signal will be transferred directly to the next mTrigger board, while with the "INT-SYNC"

selection, the reference signal will be transferred to the next mTrigger board indirectly.

Figure 9. Selection of reference signal transfer mode: indirect(left) and direct(right)

(1) Indirect Transfer Mode

—
| ]

INT-SYNC
External ¢ ¢ External
Synch QOut 9 Mcu Synch In
T1 T2 T3 T4
15 T6 T7 T8

Figure 10. Transfer of reference signal in indirect mode (INT-SYNC)

In the indirect transfer mode, the “External Synch Out” port provides a trigger signal just like a
9" pulse by the processor of the mTrigger board. Therefore, in the asynchronous mode, the
signal transferred to the next mTrigger board will be generated sometime later after the 8"

trigger pulse from the T8 port. In this way, all of the trigger pulses from the multiple mTrigger

www.withrobot.com Page 11



mTrigger User Manual

boards connected in cascade mode will be generated in sequential mode. On the contrary, in

the synchronous mode, all the 9 ports will generate the trigger pulses at the same time

(2) Direct Transfer Mode
-
111

EXT-SYNC

1

1
External < x “_ External
Mcu Synch In

Synch Out

Figure 11. Transfer of reference signal in direct mode (EXT-SYNC)

In the direct transfer mode, the signal coming out from the "External Synch Out” port will be
driven by the signal coming in the “External Synch In” port, without the intervention of the

processor of the mTrigger board.

Parameter of Each Mode
(1) Internal Synchronous Trigger Mode

The mTrigger provides time synchronous 8 pulses controlled by the onboard processor.

Reference Source: Autonomous operation controlled by the onboard processor
e Pulse Counts: Infinite number of pulses until the stop command is issued

e Mode Setup: ST command

e Start of Operation: On ST command

e Parameters:

= Pulse Period(F), 5 ~ 30,000 msec

(2) External Synchronous Trigger Mode

The mTrigger provides time synchronous 8 pulses based on external reference signal.
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e Reference Source: External reference signal coming in the "SYNC INPUT" port.
e Pulse Counts: 8 synchronized pulses to each one external reference pulse input.
e Mode Setup: M1 command.

e Start of Operation: On external signal reception.

e Parameters:

= Pulse Period(F), 5 ~ 30,000 msec

(3) Internal Asynchronous Trigger Mode

The mTrigger provides time sequential 8 pulses controlled by the onboard processor.

Reference Source: Autonomous operation controlled by the onboard processor
e Pulse Counts: Infinite number of pulses until the stop command is issued

e Mode Setup: S2 command

e Start of Operation: On S2 command

e Parameters:

= Pulse Width(W), 5 ~ 30,000 msec

= Pulse Interval Time(T), 0 ~ 30,000 msec

= Number of Pulses(N), 0 ~ 30,000

(4) External Asynchronous Trigger Mode

The mTrigger provides time sequential 8 pulses based on external reference signal.

e Reference Source: External reference signal coming in the "SYNC INPUT" port.
e Pulse Counts: 8 sequential pulses to each one external reference pulse input.
e Mode Setup: M2 command.

e Start of Operation: On external signal reception.
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e Parameters:
s Pulse Width(W), 5 ~ 30,000 msec
= Pulse Interval Time(T), 0 ~ 30,000 msec

= Number of Pulses(N), 0 ~ 30,000
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General Specification

The mTrigger is set and controlled through the USB 2.0 interface from the host system. The
commands are in ASCIl format with “1 character command” + "Variable length parameters” +

"End of message of CR(0xOD)LF(Ox0A)" structure.

Parameter Setup Commands

Command Description Example
F Set pulse period in synchronous mode. F100: To set pulse period of 100 msec
W Set pulse width in asynchronous mode. W200: To set pulse width of 200 msec
T Set pulse interval in asynchronous mode | T500: To set pulse interval of 500 msec

M1: To set synchronous mode for

Set synchronous or asynchronous mode external reference mode

M
in external reference mode M2: To set asynchronous mode for
external reference mode
N Set number of pulses in asynchronous N10: To set 10 counts for external
mode reference mode

Action Commands

Command Description
S1 Start the internal synchronous mode
S2 Start the internal asynchronous mode

s3 Stop the internal reference mode, synchronous and

asynchronous

S4 Save the parameters for external reference mode
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Error Codes

Code Name Description
E101 New line error Linefeed(LF, 0x0A) is missing in command
E102 Value error Parameter is out of valid range
E103 Start error Command is issued without necessary parameters set
E104 Save error Save command is issued without setting parameters
E105 Command error | Invalid command
EXXX Unknown Error Unknown error
Use Cases
Mode Example Procedure

e Check if no cable is connected to the external synch input connector
(SYNC INPUT)
e Connect USB 2.0 cable between the mTrigger and a host system
Internal e Connect trigger signal cable between the mTrigger and the external
Synchronous trigger cameras (Ex. oCam-1CGN-U-T)
e Issue "F" command with pulse period value. Ex. F100
e |Issue “S1" command to start the pulse output

e Issue “S3" command to stop the pulse output

e Check if no cable is connected to the external synch input connector
(SYNC INPUT)

e Connect USB 2.0 cable between the mTrigger and a host system

e Connect trigger signal cable between the mTrigger and the external
trigger cameras (Ex. oCam-1CGN-U-T)
Internal e Issue "W" command with pulse width value. Ex. W200 = 200 msec

Asynchronous | e Issue “T" command with pulse interval value. Ex. T300 = 300 msec

e Issue “N” command with pulse count value. Ex. N10 = 10 times

e Issue "S4” command to save the parameters.

e Press the reset button to restart the mTrigger

e Issue "S2" command to start the pulse output.

e Issue “S3" command to stop the pulse output

www.withrobot.com Page 16




mTrigger User Manual

Mode Example Procedure

e Check if a cable is connected between the external synch input connector
(SYNC INPUT) and a signal source (Ex. another mTrigger)

e Connect USB 2.0 cable between the mTrigger and a host system

e Connect trigger signal cable between the mTrigger and the external

External , 99 9 99

trigger cameras (Ex. oCam-1CGN-U-T)

Synchronous o
e Issue "“M1” command to set the external reference synchronous mode.

e Issue "S4” command to save the parameters.

e Press the reset button to restart the mTrigger

e Apply external signal to mTrigger.

e Check if a cable is connected between the external synch input connector
(SYNC INPUT) and a signal source (Ex. another mTrigger)

e Connect USB 2.0 cable between the mTrigger and a host system

e Connect trigger signal cable between the mTrigger and the external
trigger cameras (Ex. oCam-1CGN-U-T)
External e Issue "W" command with pulse width value. Ex. W200 = 200 msec

Asynchronous | e Issue “T" command with pulse interval value. Ex. T300 = 300 msec

e Issue "N” command with pulse count value. Ex. N10 = 10 times

e [ssue "M2" command to set the external reference asynchronous mode.

e Issue “S4” command to save the parameters.

e Press the reset button to restart the mTrigger

e Apply external signal to mTrigger.
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5. HOW TO USE ON WINDOWS SYSTEM

Connection to Windows PC

Connect USB 2.0 cable between the micro USB connector (J35) of the mTrigger board and a
Windows PC. The mTrigger should be recognized without installing any device driver. This can

be checked under the Ports (COM & LPT) in the Device Manager as shown below.

(3]

i
oEE SHE) E7v) =E3EH)
o= @ BEl =
v A
> @ Bluetooth
> =m IDE ATA/ATAPI TIEE 2
> @ Intel(R) Dynamic Platform and Thermal Framework
> § use AHEH BER
> FWSD 214 Z3R
> B HERS oYl
» w O3 Eato|=
> OF Cl~E20] K
> [ ok~ 9l 7| ZOIE FHA
> @ ELH
> i HiE2]
> HE IE HA HE
> By 29 =A
> i A2E HIC2 gAY HEEY
> | =ZEgof FA
> im Al EE
s erje o= g ==
> o 0101 FA|
> 2l oi7lg
> G MEA HEEY
> ® 7ozt
> @ ERH
> =EI7IEE
> B Yo
v EE(COM & LPT)
i use =& FAl(com4)

0

TPt N =

+]|

Iy

My

2

CIE O 0|~ FA|

Figure 12. Connection check in the Device Manager (example of Windows 10)
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How to Send Commands

Any terminal programs can be used to issue commands to the mTrigger. Here, the

ComPortMaster program from WITHROBOT Inc. is used for explanation.

e The ComPortMaster can be downloaded from the following site.

»  http://withrobot.com/en/technical-data/?uid=23&mod=document&pageid=1

(1) COM Port Setup

Select the COM port identified in the Device Manager and set the Baudrate to be 115,200.

(2) Command Transmission

e Check the ASCIl mode and Auto CR/LF mode.
e After compose a command, click [Send] button to send the command.

e Check the "Recv” window to monitor the return message from the mTrigger..
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(1) 8 Synchronous Trigger Pulses with Single mTrigger Board

| czw

Port Config

Device |comi13

| Baudrate| 115200

v

| Data bits g

| Stop bits 4

| Parity | None

Open port
Port Control & Status

RTS
DTR.
CTS
DSR
RI
D

Update Status

| Tools & Options

| [Juse Extended SLIP

O CR/LF

@LF
Import

Show Device Manager

i i

Export

v

v

v

Close port

W] (][] (][] ][] ]

Quick Send

ol[3 (2 l3l4 |56 7@ 9| AllB|c|DIlE|lF|| Space: || CRAF [/ asco [
Send
F200 Ascl [ Send
s1 I Asch [ send
s3 AscIl [/ Send
Asc [ send
Asc [/ send
Asclt [ Send
Ascll [ send
(1 Hex [ Send
Send Multiple : 0 /|1 | Interval 100 |ms Cancel
Recv
[CIpecode SLIP []Auto CR/LF  Handle CR/LF | Start Capture ASCII | Clear
e e e [ e B R e s T [P S ey S [P

Figure 13. Setup for the internal reference synchronous mode with one mTrigger

F200: To set trigger pulse of 200 msec pulse period.

S1: To set and start mTrigger to generate 8 synchronous pulse signals.

S3: To stop the trigger pulse signals.
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(2) 8 Sequential Trigger Pulses with Single mTrigger Board

&7 ComPortMaster - Withrobot Co. - X
Port Config Quick Send
Device | com13 oll12|[34|[5|6|z|8|9|AalBl|c|D|E|F| Space | crILF O ascn O
Baudrate| 115200 v| send
Data bits g v| [ w200 Ascll [J| send
Stop bits|; v| o Asct [ send
Parity | none v | [Ns00 ascr [ Send
Open port | Close port | [ s2 M asci [ send
Port Control & Status O asc [/ send
[IRTS T
CIpTR O Ascr [J| send
[c);s{ U AsCI (] Send
RI O (| Hex [ Send
T | & ] |
Update Status Send Muftiple : £y Interval ms Cancel
Tools & Options ]
[Juse Extended SLIP [Jpecode SLIP [] Auto CR/LF  'Handle CR/LF | Start Capture ASCII | Clear
s W e T e e T e e e ey e AT
@LF  OCRILF F:O0ms,N: 500 ,T:0ms,f:200ms ,M:0,5:0
F:0ms ,N:500,T:0ms,W :200ms ,M:0,S:0
o Bxport F:0ms,N:500,T:0ms,f:200ms ,M:0,S:0
Show Device Manager F: O0Oms ,N: 500 ,T 0 ms ,W 200 ms M 0 ,S 2
J;

Figure 14. Setup for the internal reference asynchronous mode with one mTrigger

e W200: To set trigger pulse width of 200 msec
e TO: To set trigger pulse interval of 0 msec
e N500: To set pulse count of 500.

e S2:To set and start mTrigger to generate 8 sequential pulse signal pulses.
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(3) 16 Synchronous Trigger Pulses with Two mTrigger Boards

In this example, the master board is set for internal synchronous mode and the connected slave

board is set for external reference synchronous mode.

&3 ComPortMaster - Withrobot Co. - X
Port Config Quick Send
Device |com13 oll1l2([3|l4]l5]6]|z|8|l9|Al|lB|Cc|D|E|F| Space CR/LF O asco [
Baudrate| 115200 v| send
Data bits g v [ ¥s00 Asc [ send
Stop bits 1 v| st AscIl [] send
Parity | None vl O Ascl [ send
Open port || Close port | ] ascr [ send
Port Control & Status 0 Ascll [/ Send
EB}% o asci [ Send
[c)g; 0 AscIl [] Send
RI O [ Hex [ send
i Update Status Send Multiple : 0/ Interval ms Cancel
2 Recv

Figure 15. Setup for the internal reference synchronous mode for the master mTrigger board

e F500: To set trigger pulse of 500 msec pulse period.

e S1:To set and start mTrigger to generate 8 synchronous pulse signals.

&7 ComPortMaster - Withrobot Co. - X
Port Config Quick Send
Device | cOM5 ol[1ll2]l3l4|ls|lel|[z| 8|9l AlB|c|D|E|F| Space || CRAF O/ asc [
Baudrate| 115200 v| send
Data bits| g v [Jm Ascll [ send
Stop bits 1 v| [ sa Asw ] send
Parity | None vl O Ascll (]| send
Open port | Close port | [ Ascll ]| send
Port Control & Status O Ascl [/ send
[IRTS
CloTr O Ascl [] send
S5 O Ascl []| send
RI 0 [ Hex [l Send
CD
Update Status Send Multiple : 0/ Interval ms Cancel
o o Recv

Figure 16. Setup for the external reference synchronous mode for the slave mTrigger board.

e MT1: To set for external reference synchronous mode.
e S4:To save the parameters.

e Press the reset button to restart the mTrigger.

www.withrobot.com Page 22



mTrigger User Manual

(4) 8 Synchronous Trigger Pulses and 8 Asynchronous Trigger
Pulses with Two mTrigger Boards

In this example, the master board is set for internal synchronous mode and the connected slave

board is set for external reference asynchronous mode.

&7 ComPortMaster - Withrobot Co. - X
Port Config Quick Send

Device | coms of(1{[2|[3|4]|5(6]|7]|8]9|AlB|C|D|E|F| Space | CRILF O asco [

Baudrate| 115200 v| send

Data bits|g v [J w200 Ascl [ Send

Stop bits 1 v o ASCI [N Send

Parity | None v Om ASCII § Send
Open port | Close port | [m2 Ascll [ send

Port Control & Status [ sa Ascl []| send

Esg 0 asclt [ send
o O Ascl [| send
RI 0 [J| Hex [ Send
2 R Send Multiple : 0/ Interval ms Cancel

Figure 17. Setup for the external reference asynchronous mode for the slave mTrigger board

e W200: To set trigger pulse of 200 msec pulse width.
e TO: To set trigger pulse of 0 msec pulse interval.

e N1: To set pulse count of 1.

e M2: To set for external reference asynchronous mode.

e S4: To save the parameters.

e Press the reset button to restart the mTrigger.

i lPort Config Quick Send

| Device | com13 of|1|l2]l3]l4|l5 (6] 78]la] Alle|lc|bllEllF]| Spsce: || CRAF O ascn [J
Baudrate| 115200 v| send

Data bits g v [J F2000 AscH [ Send
Stop bits 1 v| s Asc [/ Send
Parity | None vl O Ascl [/ send
Open port | Close port O ascr [ send

Figure 18. Setup for the internal reference synchronous mode for the master mTrigger board

e F2000: To set trigger pulse of 2,000 msec pulse period.

e S1:To set and start mTrigger to generate 8 synchronous pulse signals
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Connection to Linux PC

Connect USB 2.0 cable between the micro USB connector (J35) of the mTrigger board and a Linux PC.

How to Send Commands

Any terminal programs can be used to issue commands to the mTrigger. Here, two terminal
windows are used for explanation, one for sending command and the other for checking the

reply from the mTrigger.

(1) Command Terminal

Open a terminal window and send the commands using the “echo” command to the “ttyACMO"

device as follows.

@2 E root@AW17R4: /home/withrobot

withrobot@AW17R4:~S sudo su

root@W1i7R4: fhome /withrobot# echo "F33\n" = /dev/ttyACMe
root@W17R4: fhome fwithrobot# echo "S1\n" = /dev/ttyACMe
root@Wi7R4: fhome /withrobot# echo "S3\n" = /dev/ttyACMe
root@W1i7R4: fhome/withrobot# echo "Wi00\n" = /dev/ttyACME
root@AW17R4: fhome/withrobot# echo "T100\n" = /dev/ttyACMO
root@AW17R4: /home /withrobot# echo "Ni@@\n" = /dev/ttyACM@
root@AW17R4: /home /withrobot# echo "S2\n" = fdev/ttyACMO
root@AW17R4: /home fwithrobot# echo "S3\n" > /fdev/ttyACMO
root@AW17R4: /home/withrobot# ]

Figure 19. Terminal window to send commands
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(2) Reply Monitor Terminal

Open a terminal window and check the reply messages coming from the mTrigger as follows

®® @ Terminal File Edit View Search Terminal Help
withrobot@AW17R4:~$ sudo screen /dev/ttyAcMme 115200]

33 ms ,N : 0 ,T: @ ms ,W

11
F:33ms ,N:0,T

LW : 180 ms ,M : 0 ,5 : 0
F:ems ,N:® ,T: 100 ms ,W :

:®ms ,N : 100 ,T : 100 ms ,W : 1606 ms ,M : @ ,5 : O
F: 0
ms ,W : 1006 ms ,M : 0 ,5 : 2
F:Oms ,N: 100 ,T : 100 ms ,W :

Figure 20. Terminal window to monitor the reply messages
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Synchronous Trigger Signal

The waveform shown below is an example of synchronous trigger signals generated by the

mTrigger.

& 1.0y 1,00

fHE".'-tIEI HMQHE: 0 ][.-1.[| Oms 0.00000 5 [l 1

[y

Figure 21. Actual waveform of synchronous trigger signals of mTrigger

The following is the zoom-in waveform of the rising edges of the synchronous trigger signals. In
this example, the time difference between the trigger channel 1 and the trigger channel 2 is
about 2 psec. In the synchronous mode, the deviation between two adjacent trigger signals is

within 3 psec and for all the trigger signals, the total deviation is within 21 psec.

CNEEEEE

1,00

HMOBHE: 0 | [F1000s 000000 5| g <105 100,

Figure 22. Zoom-in waveform of rising edges of synchronous trigger signals
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The waveform shown below is an example of asynchronous trigger signals generated by the

mTrigger which is set for trigger pulse interval of 5 msec and the trigger pulse width of 10 msec.

Eal= — EEEEE

0.00000 5 [l 105 10 Hz 0[2He

Figure 23. Actual waveform of asynchronous trigger signals of mTrigger

www.withrobot.com Page 27



mTrigger User Manual

8. NOTES

Limit of Save Counts

The command “S4” is used to save the parameters to the flash memory of the mTrigger.
Therefore, the number of stable saving will be limited to about 10,000 times due to the flash

memory characteristics.
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Preparation of Downloading Program
The downloading program, Dfuse Demo, is available at the following site.

https://www.st.com/en/development-tools/stsw-

stm32080.html#getsoftware-scroll

Preparation of Firmware
The latest firmware is available at the following site.

https://github.com/withrobot/oCam/tree/master/Firmware/mTrigger

Cable Connection

Connect the mTrigger with a host with a USB 2.0 cable. On successful connection, the mTrigger

should appear as a device under the Port (COM & LPT) as shown in the Figure 12.

Download the Firmware

e When the "Dfuse Demo"” starts, there will be no device in the “Available DFU Devices" as

shown in the below.

g» DiuSe Demo (v3.0.6) — x
Awailable DFU Devices
| I Application Mode: DFU b ode:;
Wendar D Wendar D
Supports Upload b anifestation tolerant I:I

Figure 24. Initial look of the Dfuse Demo program
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e While pressing the "Boot” button of the mTrigger, press the “Reset” button simultaneously.

Figure 25. "Boot” button and "Reset” button

e On successful connection of the mTrigger, "STM Device in DFU Mode” should appear

under “Available DFU Devices”.

g# DiuSe Demo (v3.0.6)

Available DFU Devices
STH Device in DFU Mode

Application Mode; DFL b ode:

tendor D- |:| Verdor D: [ 0483

Supportz Upload
Supportz Download

b anifestation

Accelerated Upload [ST]  Procuct 1D I:I Procuct ID: (DF11

Leave DF

tolerant

o Wersion: I:I ersion:

Can Detach
Enter DFU mode/HID detach
Actions
Select Target(z]: Target Id
0o
m

M ame

Internal Flazh
Option Bytes

Axailable Sectors [Double Click for mare)

32 zectors...
1 zectars. .

Figure 26. On successful connection of mTrigger

e Click [Choose] button to select a firmware.

U kE|U Bytesz] of UKE[U Bytes)

Operation duration
00: 00:00

www.withrobot.com

[ ] *erify after download
[ ] Optimize Upgrade duration [Remove some FFz)

Upgrade III‘IIIEHI:}I

Figure 2

7. Firmware selection
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e Click [Upgrade] button to start the update process. On successful completion, a notify

window will appear as shown below.

&> DfuSe Demo (v3.0.6) — X
Available DFU Devices
o Application Mode: DFU Mode:
. . Vendor ID: I:] Vendor ID:
Supports Upload Manifestation tolerant
Supports Download Accelerated Upload (ST)  Procuct ID: :] Procuct ID:
Can Detach Version: :] Version: [j
Enter DFU mode/HID detach Leave DFU mode
Actions
Select Target(s) Targetld Name Available Sectors (Double Click for more)
DfuSeDemo

Your device was plugged in DFU mode.
So it is impossible to make sure this file is correct for this
device.

Continue however ?

Upload Action
File: OFL2(N)

Vendor ID: LB, =

Choose... Upload Procuct ID:
Transferred data size Version:

0 KB(0 Bytes) of 0 KB(0 Bytes)

[[] Verify after download
- [] Optimize Upgrade duration [gemove some FFs)
Operation duration
00:00:00 Choose... Verify
Tarl 00: Upgrade successful ! | |
Abort Quit

Figure 28. Successful update notify window
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Trigger Signal Specifications

The external trigger cameras of WITHROBOT Inc., oCam-1CGN-U-T and oCam-1TMGN-U-T,
capture the image on the falling edge of the external trigger signal pulse and it is required to
maintain the low level at least 1 msec. Therefore the mTrigger is implemented to maintain the

low trigger level for 2 msec.
Trigger Signal Connector Specifications

The oCam trigger cameras accept the external trigger signal through the 3-pin connector on the
back side of the camera. The pin descriptions are as follows:

e Pin 1: Signal ground

e Pin 2: For trigger signals in the range of 3V ~ 5V DC

e Pint 3: For trigger signals in the range of 5V ~ 24V DC

Input pin for Trigger Signal (3V ~ 5V)

Input pin for
Trigger Signal (5V ~ 24V)

GND

Figure 29. Pin description of the external trigger input signal connector

The circuit diagram of external trigger input is shown in the next figure. The input pins and the
internal circuit are isolated with a photo coupler. Therefore, the external input trigger signal

needs to supply more than 2 mA current to activate properly the trigger.
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AAREE
l 1 OPTO 5V~24V
EX TRIGGER 4 ; AR 2 OPTO 3~5V
P OPTO GND
3 Jbl"{ 2 [ - -
5267-03P
GND

Figure 30. Trigger input circuit

Camera Trigger Modes
The oCam cameras support the following 3 trigger modes.

One Shot Mode

With this mode, the camera acquires one frame of image. The trigger signal should maintain the

low level at least 1T msec(T1).

T1

Figure 31. One shot mode

Multi Shot Mode

With this mode, the camera acquires multiple frames of images. The interval between the two
adjacent trigger pulses should be at least 2 msec (T2). To get images as specified by the trigger
signal frequency, it is needed to set the camera speed at least twice the trigger signal frequency.
If the camera speed is set below this, the trigger signal will be applied while the previously
acquired image frame is being transmitted. For example, to apply 30 Hz trigger signal, the

camera should be set at least 60 fps.
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12

Figure 32. Multi shot mode

Continuous Mode

With this mode, the camera acquires images continuously at the interval set as camera speed.
For example, in the following figure, the camera starts to acquire the image after the trigger
signal goes low and acquires the images at the interval of T3 set as the camera fps. When the

trigger signal goes high, the camera stops to acquire the images.

< T3

Figure 33. Continuous mode
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Technical Support

e E-Mail: withrobot@withrobot.com

Copyright(c) 2019 WITHROBOT Inc. All rights reserved.

www.withrobot.com
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