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1.0 Purpose and Format of this Quick Start Guide

The purpose of this Quick Start Guide is to show the user how to connect to, and
communicate with, the DSP004 unit. Focus is on correctly establishing communications
for both the Windows and MacOS environments. Section 2.0 of this guide provides an
explanation of virtual com ports, and is provided for those who may be unfamiliar with
this technology. Section 3 is a general overview of the basic components and
configurations required to power, and to set up communications with, the display. The
last two sections detail how to connect and configure the serial emulators using either
Windows or MacOS, respectively, with an explanation on how to test custom characters.

2.0 VCP's and Serial Terminal Emulators

Virtual COM Ports (VCP’s) described here are software drivers which allow a USB port
to be used for serial communications. The virtual com port driver, once installed, permits
serial communications to and from a device through the USB port. Serial Terminal
Emulator software provides a user interface to facilitate these serial communications,
which is how communication with the DSP004 is accomplished.

The VCP drivers require specific chips to be connected to the USB port. These are
made by a number of manufacturers, with one of the most commonplace ones being the
FT232RL Chip made by FTDI. The drivers for these chips are available for use on a
variety of different operating systems including Windows, MacOS and Linux.

On the latest operating systems, the drivers for these chips self-install once the adapter
cable or module is connected to the computer USB port.

The chips for these drivers can be integrated into devices to which a USB cable is
connected. These chips can also be integrated into the USB cable itself or alternatively
they can be made available in the form of a standalone module. These types of
hardware can be found at electronics distributors as well as on Amazon.

Fig. A. Example showing an older-style USB with integrated VCP module (left),
and a newer USB-C standalone adapter module (right).
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The DuPont Connectors on these adapters permit hookup to the DSP004 display unit.
Any number of USB cable/connector/module combinations may be used to
accommodate the specific needs for a particular user. In this guide only two are shown
for simplicity: one where an external separate supply is used with an integrated USB
cable/VCP driver module, and another where USB power is used, with a standalone
VCP module

The serial terminal emulator software used in this guide are YAT for Windows, which is
free for download at SourceForge.net, and WCHSerialPort for MacOS, which is available
for free in the Apple App Store.

3.0 Typical Development Setup
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FIGURE B- DEVELOPMENT SETUP USING SEPARATE POWER SUPPLY

USB ports of the older type which are not compliant to USB-C should not be used for
powering the display, as the output current capability of these older-specification ports is
insufficient for powering the display unit reliably. In this case the power must be provided
by a separate supply. This type of setup which uses a separate power supply is shown
in Fig. B above. The power supply should be rated to be capable of providing 1.0 A
current at +5VDC. A lab supply may be used; alternatively, a variety of affordable wall-
mount or desktop type AC adaptors can be found on the market.
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FIGURE C- DEVELOPMENT SETUP USING USB-C POWER

Fig.C above depicts a USB-powered setup, which takes advantage of the enhanced
power capability of USB-C ports. USB-C ports generally have greater that 1.0 A current
capability and can be found on many of the latest Windows and Mac laptops. In all cases
it is nonetheless recommended to check the computer documentation to verify the +5V
power available on the USB-C port can deliver 1.0 A current minimum.

There are few if any USB-C cables which have VCP chips integrated into them, but there
are many standalone USB-C adapter modules which may be used (ref. Fig.A). These
have a USB-C port on one end and connectors on the other. If using a USB-C cable in
your setup, as shown in Fig.C, be sure the +5V TTL/Uart adapter has on it a USB-C
receptacle socket.

After having determined the setup to be used, install an I/O connector onto the board. A
10-pin SIP male square post header strip or any other compatible connector type may
be used. Installation of the I/O connector will not void the warranty, provided there is no
damage to the lands/traces that would render the unit inoperative.

Connect the USB adapter +5V, TXD, RXD and GND accordingly.

For information on how to implement optional PWM or EEPROM programming, refer to
the User Manual, # 1031-DSP004-M.

Before moving onto learning how to configure the Serial Terminal Emulator, ensure the
CONFIG switch on the back of the display is set to the NORM position. In this setting,
the Menu button is enabled for use. Additionally, in this setting, the DSP004 unit runs
using these fixed default configuration settings:

a) Baud rate is set to 38400.

b) RXIN EOL Terminator is set to <CR>

c) TXOUT EOL Terminator is set to <CR><LF>

Note: Serial data format is fixed at 8 data bits, 1 stop bit, no parity, no flow control, in
both NORM and PRGM mode settings.
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4.0 Configuring a Serial Emulator for Windows
Operating System

For Microsoft Windows, YAT may be used. It is available free of charge at
sourceforge.net. Download and install it according to the instructions provided.

—— = e R S— = O = P— T
v @ YATdownload | SourceForgen X + - (u] X |
|

€ 3 C = sourceforgenet/projects/y-a-terminal/ * O 0

SOURCEFORGE Create

Business Software  Open Source Software  SourceForge Podcast acer' Moz your data eaked (EEMERINEN

Better Search

. Download

X

VAT

=

- Yet Another Terminal :: Serial Communication :: Engineer/Test/Debug
Brought to you by: 5

L 8.0 0.0 1 Downloads: Last Update:

Download Get Updates Share This

Files Reviews  Support News Donate [ Discussion Feature Requests BugReports  Mailinglists ~ Code
Engineering, testing and debugging of serial communication. Supports R$-232/422/423/485 as well as TCP/IP Client/Server/AutoSocket, UDP/IP
Client/Server/PairSocket and USB Ser/HID. Optimized for simple command sets of e.g. embedded systems.

Features

*Serial terminal (= connection endpoint) for * Escapes for bin/oct/dec/hex like "\h{4F 4B)" *Support for UDP/IP broadcast.

engineering, testing and debugging purposes.  as well as C-style "Ox4F" and "0b01001111".
#Versatile monitoring and logging of sent and

* The perfect replacement for good ol" * Escapes for ASCII controls like "<CR><LF>" received data.

1. With the device connected with USB cables/adapter modules as outlined in
section 3, connect the USB cable to the computer and apply power to the display
unit. Depending on your operating system version, you may have to wait a
minute or so after you initially connect the adapter cable/module to the USB port,
for the VCP drivers to install. Ensure the “CONFIG” switch on the back of the
display is in the “NORM” position.

A non-scrolling display output should appear as below:
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2. Determine the COM port number being used by the display. Do this by opening
the Windows Device Manager, and click on “Ports (COM & LPT)”. The
appearance of a “USB Serial Port” or some other port name referencing “USB”
and “Serial” verifies that the drivers have already installed correctly. Take a note
of the COM Port number- in the case of the example below, it is COM4.

The window may then be closed.

! & Device Manager — [u] x

File Action View Help
o m HE o B

v | ® DESKTOP-65VSCKO
iy Audio inputs and outputs |
iy Audio Processing Objects (APOs)
3P Batteries
8| Biometric devices
G Bluetooth
@ Cameras
& computer

wm Disk drives

B¥ Display adapters

‘ Firmware

## Human Interface Devices
j: Imaging devices

— Keyboards
“ Mice and other pointing devices
[ Monitors
? Network adapters
v W Ports (COM &LPT)
§ USB Serial Port (COM4)
= Print queues
= Printers

e

3. Open YAT. On the top menu, go to “Terminal” and click on “Settings”:

_‘ YAT - [[Terminal1] - COM4 - Closed] = o X
# File | Terminal | Send Receive Log View Window Help
3 B3 (@ Openstart Ctri+ShiftsQ o 15 U+ EBEBOCE® ‘f

L C Ctrl+Shift+(
All Terminals Open/Start Bl
All Terminals Close/Stop

Break Sending Cir

[ clear Ctrl+L
[@ Refresh Fs
All Terminals Clear  Ctri+E

All Terminals Refresh  Ctrl+F5

Select All ctri+A
Select None Ctri+Del
§  Copyto Clipboard Ctri+C
[# savetoFile. CrrlsT
i Print.. Cirl+P
E Find Ctrl+F

3 settings.. Ctri+Shift+S \<:

Settings Presets »
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4.

5.

7 0of 13

In the “I/O Settings” section of the Terminal Settings window:

a)

b)
c)
d)
e)

f)

9)

example case, COM4.

In “Bits per Second”, select 38400.
In “Data Bits”, ensure “8” is selected.
In “Parity”, ensure “None” is selected.
In “Stop Bits” ensure 1 is selected.

In “Flow Control” select None.

Next, click the “Text Settings” button:

Terminal Settings [Terminal1]

| Teminal Type: Text

110 Type. Serial COM Port

1/0 Setings

Leave all other entries as-is in their default configuration.

X

= -

{t

Port

|COM4 - USE Serial Port - (selected by this teminal) | g

Bits per Second: 38400

Data Bits 8 v
Parity: None v
Stop Bits: 1 v
Flow Control None ~
Control Pins: [JRTSon [JDTRon
When conneeted

monitor the port every 500 ms
When disconnected..

try to reopen the port every 2000 ms

[ __switch to the next available port

Advanced Setiings

Under “Port”, select the correct COM port you found in Step 2- in this

In the “Text Terminal Settings” window below, in the “EOL (End of Line)” section:
a) Click box to enable ‘Separate EOL sequences for Tx and Rx”.
b) Select <CR> for “Tx EOL sequence”.

c) Select <CR><LF> for “Rx EOL sequence”.

d) Leave all other settings as-is in default configuration.
e) Click “OK” to save settings and close this window:

Text Terminal Settings [Terminal1]

EOL (End-OfLine)
TxEOL sequence:  |<CR> -]
Separate EOL sequences for Tx and Rx

RxEOL sequence |<CR><LF> v|

Display Setings

() Show EOL sequence

Line Break
[ Break lines on every chunk
(CJ Break lines after 80 chars

(] Break lines after time-out of 500 ms

(] Separate settings for Txand Rx

Encoding
Unicode UTF-8 [65001] (Defaul)
Behavior on multi-byte decoding mismatch:

Comprehensive warning

ASCII
Treat control characters (0x00..0x1F. 0x7F)

© Display as ASCIl Mnemonic v
() Replace by (U+25AF)

O Hide

(] Also treat backspace (0x08), as <BS>

[] Also treat horizontal tab (0x08), as | <TAB>

[ Hide <LF> (0x0A)} when outside EOL
[ Hide <CR> (0x0D) when outside EOL

(] Execute <CR> (0x0D) when outside EOL

String

u (U+25AE)

www.prontodisplays.com

Send Settings
() Add delay of 500 ms each

() waitfor response of

X

Y

twe [Eo )

line before sending the

Cancel
next 1 line;  time-out after 500 ms
Character Substitution
© None (O UPPER () lower Abc => Abc
CRC Defaults
() Enable calculation of  CRC-16/CCITT-FALSE
Big-Endian (Motorola, Netwerk)
Hex
[None]

Text Exclusion

() Do not send text with the following patterns

1032-DSP004-QSG

NET Regex
Quick Reference
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6. Inthe “Terminal Settings” window click “OK” to save the settings and close the
window:

B VAT - [[Terminal1 ] - COM4 - Open - Connected]

& File Terminal Send Receive Log View Window Help

cr 2 810 16 U+ |EETESE
Predefined Commands:

[Curt#] Shift+F1..Fi2 to send fto cop.
| <Define...>

<Define_>

Terminal Settings [Terminal1]

—

1/0 Type Serial COM Port v

Cancel

/0 Setings

Port Defaults
COM4 - USB Serial Port- (in use by this terminal) | g

Data Bits: 8 ~

Parity: MNone &
Stop Bits 1 -
Flow Control Mone ~
Control Pins; [JRTSon [J DTRon

© When connected
monitor the port every 500 ms

® When disconnected.
try to reopen the port every 2000 ms

[ ..switch to the next available port Advanced Settings

7. Go to “Terminal” and click “Open/Start”:

‘! YAT - [[Terminal1] - COM4 - Closed] - o X
sl File | Terminal | Send Receive Log View Window Help -8 %
= 5 [©  Open/start Cl+shift:0 |y " TE=s - ) -
/5tor +Shif+
Close/Stop Ctrl+Shift+C ﬂ Predefined Commands
All Terminals Open/Start = [Ctri#] Shift+F1.F12 to send fto cop,
All Terminals Close/Stop <Define...>
Break Sending Ctrl+B <Define...>
F Clear clsL <Defne >
[B Refresh F5 <Define...>
All Terminals Clear Ctrl+E <Define...>
All Terminals Refresh  Ctrl+F5 <Define...>
Select Al Ctrl+A <Define...>
Select None Ctrl+Del <Define...>
Copy to Clipboard Ctrl+C <Define._>
[l savetoFile.. Ctri+T <Define..>
@  Print.. Ctrl+P Derne...>
E Find.. Ctri+F <Define. >
Find Next Alt+Shift+N
Find Previous Alt+Shift+P
Activate Find Al Alt+Shift+L
[Z Ssettings. Ctrl +Shift+S.
Settings Presets 3
Tert | <] and Tont[F3
File: [ <Setafie_> ]
Serial port COM4 (38400, 8, None, 1, None) is closed [#|[RTS @ [CTS @[DTR @ [DSR @ [DCD

0:00.000
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8. Again ensuring the “CONFIG” switch is set to “NORM” position, push the “MENU”
button on the back of the unit. Connection is successful if the user interface
menu appears as below. One may have to widen the emulator window to see the
entire menu. Verify communications by entering characters and interacting with
the user interface. This is done by typing entries into the “Text” window and then

clicking the “Send Text” button.

™ YAT - [[Terminal1] - COM4 - Open - Connected]

@ File Terminal Send Receive Log View Window Help

DERMEE OO0 [sta 2 81016 u: EBETB®E

1. BAUD RATE SET TO DEFAULT 38460
2. RxIn EOL TERWINATOR SET TO DEFAULT <(R»
(TxOut EOL Terminator is fixed at <CR><LF>)
3. BRIGHTNESS MODE SET TO AUTOMATIC LIGHT SENSOR:
Max Display Brightness set to 108%
Kin Display Brightness set to 10%
4. DISPLAY SET TO NON-SCROLLING MODE.

******** USER PROGRAMMED CONFIGURATION SETTINGS ***++**
(Settings applied when Config Switch set to PRGM position) <Define...>

1. USER PROGRAMMED BAUD RATE: 38400
2. USER PROGRAMMED RxIn EOL TERMINATOR: <CR>
3. USER PROGRAMMED BRIGHTNESS MODE: AUTOMATIC LIGHT SENSOR
User Programmed Max Brightness Setting: 100%
User Programmed Min Brightness Setting: 10%
4, USER PROGRAMMED SCROLL MODE SET TO SCROLLING DISPLAY.
5. USER PROGRAMMED SCROLL SPEED SET T .18 SECONDS.

Enter 'A‘ to set User Programmed Baud Rate
Enter 'B' to set User Programmed RxIN EOL Terminator

Enter 'C' to change User Programmed Brightness Mode Settings
Enter ‘D' to Enable/Disable User Programmed Display Scroll Mode
Enter 'E' to change User Programmed Scroll Speed

Enter 'F' to create a new Custom Character

Enter 'G' to Escape

Avaiting Entry:

Text | ~ Send Text [F3]

File: | <Setafie >

Serial port COM4 (38400, 8, None, 1, None) is open and connected @] RTS @ CTS @ DTR @ DSR @ DCD @
0:00.000

9. To test a custom character, it is necessary to have the terminal emulator send a
number, not a string of characters, over the serial line. For example, to test the
symbol for the capital letter ‘A’, one needs to send the number 65 over the serial
line. It is quite simple to do with YAT. Sending \d(65) in the text entry window will
cause the number 65 to be sent, resulting in a capital A being seen on the

display unit.

™ VAT - [[Terminal1] - COM4 - Open - Connected] - [m] X
™ File Terminal Send Receive Log View Window Help - 2 X
REREE OO [sua 2 s1016v: BEETE®[E] _
Predefined
Commands:
A [Ctri+] Shifi+F1._Fi |
Text [\d(85) vl Send Text[F3]
File: | <Setafile..> -
port COM4 (38400, 8, None, 1, None) is open and connected (@) RTS @& |CTS @ |DTR @& |DSR @& DCD @

0:00.000
(Note: to send an actual backslash character, send \\ . Consult the YAT quick
start guide for more information).
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To test a custom character with an ASCII number of 129 assigned to it, send
\d(129) in the text entry window.

E YAT - [[Terminal1] - COM4 - Open - Connected] - O X
s File Terminal Send Receive log View Window Help - 2 X
REEEE OO st 2 s1016u: | BEEES [H] .
Predefined
Commands:

[Ctri#] Shift+F1_Fi
<Define...> |
<Define...> |
<Define...>

<Define._.>

<Define...>

Text [\d(129) vl o[ sendTextfF3] | |
File: | <Setafie..> v]

port COM4 (38400, 8, None, 1, None) is open and connected (@ |RTS @ | CTS @ DTR @& DSR @& | DCD @

0:00.000

Note that a warning message appears in the send/receive window; this is normal
and is simply informing the user that 129 is outside the Unicode symbol system.
All custom characters will cause this warning to be displayed.

At the factory, ASCII 129 has been assigned as an “UP” arrow for testing
purposes. Provided it has not been overwritten by the user, it should appear as
below:

Note that YAT configuration settings will be retained: After closing and re-
opening YAT, it is not necessary to re-enter the settings.
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5.0 Configuring a Serial Emulator for MacOS Operafing
System
1. For Apple MacOS, WCHSerialPort may be used. It is available free of charge in

the Apple App Store. Download and install it according to the instructions
provided.

& AppStore Edit Store Window Help

& ®

Q  wechserialport [x] u . "
Results for “wchserialport

Y Discover

& Arcade P WCHSerialPort

- ) oo

<7 Work

7 Play e

2 Develop

88 Categories

) Updates

2. With the device connected with USB cables/adapter modules as outlined in
Section 3, connect the USB cable to the computer and apply power to the display
unit. Depending on your operating system version, you may have to wait a
minute or so after you initially connect the adapter cable/module to the USB port,
for the VCP drivers to install. Ensure the “CONFIG” switch on the back of the
display is in the “NORM” position.

A non-scrolling display output should appear as below:
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3. Open the application. In the “Options” section (see below):
a) Inthe “Serial Name” list, select a name referencing “usb” and/or “serial”. This
is also an indication that the VCP drivers have been installed.
b) In the “Baud Rate” section, select 38400 from the list.
c) DataBits should be left at the default value of 8.
d) FlowControl should be left at the default value of None.
e) StopBits should be left at the default value of 1.
f) Parity should be left at the default value of None.
4. Atthe lower right in the “Send” section, check “AddTail”. It should be left at
default value of CR.
5. Atthe top left of the window, Click “Connect”.
6. If connection is successful, the Menu should appear as below in the Receive
Section.

- e

usbserial-BO049C32 serial is opened

Options Receive Section(Byte<128KB) AutoScroll AddTime HideText HexShow
SerialName
s TERMINAL CONNECTION SUCCESSFUL™
BaudRate Firmware Rev.547
— s QPERATING IN MENU CONFIGURATION: "
RALEE 1. BAUD RATE SET TO DEFAULT 38400
2. Axin EOL TERMINATOR SET TO DEFAULT <CR>
FlowControl (TxOut EOL Terminator is fixed at <CR><LF>)
3. BRIGHTNESS MODE SET TO AUTOMATIC LIGHT SENSOR:
StopBits Max Display Brightness set to 100%
Min Display Brightness set to 10%
Parity 4. DISPLAY SET TO NON-SCROLLING MODE.
s IGER PRNGRAMMEN CONFIGHRATINN SETTINAS s
Line State Save File Unselected File Clear

s 5 s Compare File Unselected File

AddTail | CR {ir} (<]

Send Section(Byte<64K8) HexSend
Count
Send Count 0
Receive Count 2546
Send Speed 0.08B/S
Recelve Speed 0.0B/S Regularly Send ms Send  Clear

Data File  Unselected file
Clear Count

Send File File Loop @ addreil  crR() @

7. Scroll down to the bottom of the menu in the Receive Section. Click “AutoScroll”
as shown below.

N
;3 3 Port Desc
bisconnect  usbserial-B0048C32 serlal Is opened

Options Receive Section(Byte<128KB) AuteScroll AddTime HideText HexShow
SerialName srnmsmrmn s AN MENL T e
BaudRate Enter 'A' 10 set User Programmed Baud Rate

Enter 'B' to set User Programmed RxIN EOL Terminator
DataBits Entar 'C’ to changa User Programmed Brightness Mode Settings

Enter 'O to Enable/Disable User Programmed Display Scroll Mode
FlowCantrol Enter 'E' to change User Programmed Serall Speed

Enter ' to create a new Custom Character
StopBits Enter 'G'to Escape
(emdiy Awaiting Entry:
Line State Save File Unselected File Clear

e IR B Gompare File Unselected File

AddTail  CRO0) @

Send Section(Byte<64KE) HexSend
Count

Receive Count 2646
Send Speed 0.08/S

Receive Speed 0.0B/S Reaularly Send ms Clear

DataFile  Unselected file
Clear Count

Send File File Loop AddTal CROD @

8. Verify communications and functionality by interacting with the menu. Type
entries in the “Send Section” and then click the “Send” button, as depicted above.
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To test a custom character, it is necessary to have the terminal emulator send a
number, not a string of characters, over the serial line. For example, to test the
symbol for the capital letter ‘A’, one needs to send the number 65 over the serial
line. It is quite simple to do with WCHSerialPort. In the “Send” section, check
“‘HexSend” (see below). Next enter the hexadecimal equivalent of Decimal 65,
which is 41, end click “Send”. The letter capital “A” should appear on the display

unit.

Options
SerialName
BaudRate
DataBits
FlowControl
StopBits

Parity

Line State

RTS DTR

Count

Send Count
Receive Count
Send Speed

Receive Speed

Disconnect

BREAK

12
2852
0.08/S
0.08/S

Port Desc:

Send Finish

Receive Section(Byte<128KB) AutoScroll AddTime HideText HexShow

Save File Unselected File Clear
Compare File Unselected File
AddTail | CROv B

HexSend

Send Section(Byte<64KB)

Regularly Send ms

AddTail | CR (\r) (2]

Data File i
Clear Count I Unselected file

Send File File Loop

To test a custom character with an ASCII number of 129 assigned to it, send the
hexadecimal equivalent for decimal 129, which is 81. At the factory, ASCII 129
has been assigned as an “UP” arrow for testing purposes. Provided it has not
been overwritten by the user, it should appear as below:

When the application is closed, upon re-opening you will need to re-select the
Serial Name, re-select Baud rate to 38400, and re-check the “Add Tail” box.

This document is copyright © August 26, 2025 Pronto Electronic Displays LLC. All rights reserved.
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