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USB-TTL Interface Module

Introduction

The USB-TTL Interface Module (for brevity, Module hereafter) can be used to add USB connectivity to any
microcontroller or other device that is capable of standard serial communication. There are several
configuration options on the Module that facilitate its use in a variety of situations. The Module can be powered
from the USB hub or from an external supply.

When powered by the USB hub, the Module can optionally provide power to external circuitry. The Module can
be configured for either a 5 volt or a 3.3 volt signal interface and it can provide 3.3 volt power to external circuitry
as well, subject to current limits.

The pinout of the Module is designed to make it very easy to use with a ZX-24 or other microcontroller that uses
the standard Basic Stamp pinout. The transmit data, receive data, DTR and ground connections are in the
correct order so that the Module can be directly connected to a compatible microcontroller on a solderless
breadboard.

The Module is provided completely assembled except for the jumper connections and the 1/O signal
connections. These are left to the user to install, if desired. Alternately, the Module may be directly wired into
another circuit and jumper wires may be soldered in place.

Connections and Jumpers

The Module connects to a USB hub via a standard USB cable that has a Type A connector on one end (plugs
into the hub) and a Type B connector on the other end (plugs into the J1 jack on the Module). The Module is
connected to external circuitry via the J2, J3 and/or J4 terminals on the Module.
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The annotated image above illustrates the layout of the interface Module. The Module’s serial interface signals
conform to the standard for a DTE (Data Terminal Equipment) device as described in the table below. For
microcontroller applications, the signals RxD, TxD and Ground will be most commonly used. Some
microcontrollers (e.g. the ZX-24) also use the DTR signal as a means of getting the device’s attention. The
remaining signals will generally only be used in special situations.

J2

The signals available on J2 are described in the table below.

J2 Signals
Signal Direction Description
Ground Common Common ground
DTR Output Data Terminal Ready (used for ATN on some microcontrollers)
TxD Output Transmit Data
RxD Input Receive Data
RTS Output Request to Send
DSR Input Data Set Ready
DCD Input Data Carrier Detect
CTs Input Clear to Send
RI Input Ring Indicator
Sleep/ Output Indicates that the USB device is entering sleep mode
3.3V Out Output 3.3 volt supply to external circuitry (50mA maximum)

J3,J4

Either of these connections may be used to convey power between the Module and external circuitry. Whether
power is supplied to the Module or by the Module via these connections depends on the setting of other jumpers
on the Module. Note that J3 and J4 are oriented backwards with respect to one another. In most cases, you
will choose to use either J3 or J4, but not both, depending on how you connect the Module to the external
circuitry.

The physical spacing of the holes of J2, J3 and J4 is designed to mate to a standard solderless breadboard that
has an array of holes on 0.100” centers. The spacing between the holes of J2 and the closest hole of J3/J4 is
0.300”. Note that the holes of J3/J4 align with the outermost holes of J2. Although many or most solderless
breadboards are compatible with this physical layout, not all are so you'll need to check yours carefully before
attempting to install the Module on the solderless breadboard. The picture below shows the Module with square
pins installed and plugged into a compatible solderless breadboard.

J5

This jumper connection allows you to select whether the Module will be powered by the USB hub (U) or by the
external circuitry (E). If the latter is chosen, power is supplied to the Module from the J3 or J4 connection.

J6

Using this jumper connection, you can select whether the signals levels output on J2 have a 5 volt swing (5) or a
3.3 volt swing (3). If the external circuitry is operating on 5 volts you'll generally select the 5 volt setting and if it
is operating on 3.3 volts you'll select the 3.3 volt setting.

J7

This jumper is used when you want to send power from the USB cable out through J3/J4. Caution: when
jumper J5 is set to power the Module from the USB hub, you must not apply power to J3/34 if jumper J7 is in
place since this would connect the two power sources together.



LEDs

The Module has a bi-color LED that indicates activity. The red LED flashes when the Module receives data and
the green LED flashes when the Module transmits data.

Assembly Tips

If you plan to solder square pins to the board to connect the converter to a solderless breadboard, the simplest
way to do so is to insert the square pins for J2 and J3/J4 into the solderless breadboard and then place the
board over the pins and solder them. This ensures that the pins are not misaligned. For the jumper pins that
are installed from the top of the board (J5, J6 and J5) the same technique can be used, placing the board down
over the pins and soldering them.

Example of Use Connecting to a ZX microcontroller

The picture below shows the USB-TTL Interface Module being used with a ZX-24 microcontroller, connected to
its Com1 channel. In this example, power is being derived from the USB hub (J5 set to U) and power is being
supplied to the breadboard via J4 (J7 is connected).

USB-TTL Module Connected to a ZX-24a on a Solderless Breadboard



Drivers

Installation guides for the FTDI FT232R drivers are available for several operating systems at
http://www.ftdichip.com/Documents/InstallGuides.htm. Prior to version 2.0, FTDI had two separate device
drivers for the FT232R chip. The Virtual Comm Port (VCP) driver provided a serial COM port that is similar to a
hardware serial port while the D2XX driver provided a DLL interface. Recently, FTDI introduced a new driver
that combines both of these sets of capabilities into a single driver called the Combined Driver Module (CDM). If
you already have other FTDI-based USB devices on your system that support the FT232R you shouldn’t need
to install new CDM. Note, however, that changing the configuration of the USB interface (which requires the
D2XX DLL interface) is simpler with the CDM driver installed. Otherwise, you must first remove the VCP driver,
install the D2XX driver, configure the device, remove the D2XX driver and re-install the VCP driver. For this
reason, you may wish to install the CDM driver.

The FT232R drivers are available directly from FTDI at http://www.ftdichip.com/Drivers/VCP.htm. Note that the
CDM driver is not available for all operating systems. Be sure to download the drivers for the FT232R device

that match your OS.

Installing the CDM Driver for the USB-TTL Interface Module

For driver installation, the interface chip on the Module needs to be powered. The simplest method for powering
the chip is to set J5 to the “U” position so that the Module will be powered from the USB hub. Alternately, you
may power the chip via J3/J4 with J5 in the “E” position. If you choose to power the Module from the USB hub,
no other connections to the Module are necessary at this point.

The following procedure describes the steps that are required to install the CDM driver for the Module on a
Windows XP computer. The steps for other operating systems are similar, consult the FTDI installation guide
for your OS. It is assumed that the CDM driver archive has been downloaded and the files extracted to the
directory C:\drivers\FT232R.

1) Connect a USB type A/B cable (not included) from the computer's USB port (or USB hub) to the J1
connector on the Module. This will cause the OS to recognize the device as an “FT232R USB UART".
If you have previously installed another USB-serial adapter that uses the standard FTDI VCP or CDM
driver, the OS will likely associate that driver with the Module. If it does not, proceed with the following
steps.


http://www.ftdichip.com/Documents/InstallGuides.htm
http://www.ftdichip.com/Drivers/VCP.htm

2) Itis possible that the “Found New Hardware Wizard” will be displayed offering to connect to Windows
Update to search for the driver (if not, skip to the next step). This option should be declined. Select
“No, not this time”, and then click the Next button.
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3) On the next dialog, select “Install from a list or specific location.” and click Next button.
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4) On the next dialog, select “Search for the best driver in these locations.”, uncheck “Search removeable
media”, and check “Include this location in the search.” Then, click the Browse button and navigate to
the directory where the CDM drivers were extracted from the archive. Click the Next button.

Found Hew Hardware Wizard
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Choosze this option to zelect the device driver from a higt. Windows does not guarantee that
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5) The OS should install the drivers and then present a dialog indicating that the process has completed.
Click the Finish button.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztaling the zoftware for:

% I1SB Sernial Converter

Click Finizh to cloze the wizard.

6) Next, the preceding sequence may need to be repeated, this time for installing the COM port associated
with the Module. When the driver has been properly installed, you should have a new COM port on
your computer. You can verify that this is the case by selecting Settings | Control Panel from the Start
menu and double-clicking the System tool. Next, click the Hardware tab and then the “Device Manager
button. The new COM port should show up under “Ports (COM & LPT)" as shown in the image below.
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7) If anew COM port did not appear, check the “Other Devices” section and see if there is a USB device
listed there. If so, that indicates that the driver did not get installed correctly. This can usually be
rectified simply by reinstalling the driver. You can initiate this process by right-clicking on the USB
device listed under “Other Devices” and selecting “Update Driver”. From there, the steps are a repeat of
those given above beginning at step 2.

If desired, the COM port setting of the Module can be changed by right-clicking the device in the “Ports” list and
then choosing Properties. On the resulting Properties dialog, select the “Port Settings” tab and click the

Advanced button.
USB Serial Port {COM5) Properties ]

General | Port Settings | Drver | Details

Bits per zecond: | 9500

[rata bitz: |8

Parity: | Mone

Stop bits: |1

L L Ll L L

Flowy control: |N|:une

| Advanced... | Restore Defaults|

] ] [ Cancel

This will lead to a dialog that will allow you to choose an unused COM port to associated with the device.

Configuring the USB-TTL Interface Module

The standard configuration of the Module is with the RxD, TxD and DTR signals inverted (the remaining serial
control lines are not inverted). This configuration makes the Module compatible with any device that expects
inverted, TTL-level serial signals. The ZX-24, ZX-24a, Basic Stamp 2 and similar microcontrollers require this
configuration. In the default configuration, the Module can also be used with ZX serial channels Com3 through
Comé if those channels are configured for inverted signals.

In order to connect the Module to a device that requires non-inverted signals you have two options. The first
option is to add an inverter in each line between the Module and the other device. For occasional use, this
option may be the most expeditious. The second option, more appropriate for longer-term use, is to re-
configure the Module to use non-inverted signals. In order to re-configure the Module, you must have the CDM
driver installed (or uninstall the VCP driver and install the D2XX driver). The tool used to reconfigure the Module
is the MProg utility, available from FTDI at http://www.ftdichip.com/Resources/Utilities.htm#Mprog. The
documentation for the MProg ultility is available on the same page.


http://www.ftdichip.com/Resources/Utilities.htm

The following procedure describes the steps that are required to re-configure the Module on a Windows XP
computer. The steps for other operating systems are similar. It is assumed that the MProg utility has already
been downloaded to the target computer and installed and that either the CDM or D2XX driver has been
properly installed.

Note that if the CDM driver is being used, the COM port associated with the device must not be currently in use
by any application. If it is in use, error will occur or the device won’t show up in the scan procedure described
below.

1) Launch MProg.exe. The application window will look something like the following.

MProg - Multi Device EEPROM Programmer ¥ 2.9c
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2) Select “Scan” from the Device menu. If you have your Module powered and connected to the computer,
you should see something like the following. Note particularly the text in the box near the bottom. In this
instance, the scan has found only 1 device and it is is in the “programmed” state. If you have other
FT232-based devices connected to the computer you will likely see evidence of additional devices. In
order to avoid changing the programming of the other devices you should temporarily disconnect them
from their hubs and perform the scan again.
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3) Select “Read and Parse” from the Tools menu. The current configuration of the Module will be
displayed as depicted below. In this case, the standard Module configuration is shown with inverted
TxD, RxD and DTR. Note that the title bar contains the phrase “Edit Mode”. This signifies that you may
change the configuration parameters that are displayed. If the title bar does not indicate edit mode, you
can change to edit mode using the “Edit” entry of the “File” menu. If that entry is greyed out, you may
have to save the current configuration data first using the “Save As...” entry on the “File” menu.

MProg - Multi Deyice EEPROM Programmer [ Edit Mode )
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4) Uncheck “Only Program Blank Devices” and then make your configuration changes. To change to non-
inverting mode, uncheck the “Invert TXD”, “Invert RXD” and “Invert DTR” checkboxes. No other
changes should be made unless you have a specific reason for doing so and you are aware of all of the
consequences.

MProg - Multi Device EEPROM Programmer [ Edit Mode )

File Device Tools Help
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) i » [ Invert RTS#
Serial Mumber Prefix [ 2 digits ) |43 ™ Invert CTS#
[ Usze Fixed Setrial Mumber [ Invert DTR#
B 1 C Device Specific Options ™ Invert DSR#A

=B “ersion Mumber UsB 2.0 - li [ Irvert DCOR#

[ Disahle USB Serial Mumber [ Imvert RI#

[ Pull Dowyn 12 Pingz in USB Suspend LISB Remate Wake L 2 Controls
[v Enable USB Remote Wake U |T}{LED# |0
Plug & Plary [ FT232 Series Only ) |H?{'-ED# htl 8
[ Erable Plug And Play |T.‘-{DEN -| 2
Product and Manufacturer Descriptor Strings |P'|.."-.|HON# - | C3
Manutacturer Product Description
FTOI FT232R USB UART |SLEER# vic4

Programiming Options
[ nly Program Blank Devices!

[ High Currert 110's
[ Load D2XX driver
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5) Select “Save As” from the “File” menu. Choose a filename and location and save the configuration.
This step is necessary in order to be able to program the device. Next, select “Program” from the
“Device” menu. After the programming operation completes, the application should appear similar to
the image below.

MProg - Multi Device EEPROM Programmer ( Program Mode )

File Device Tools Help

. = —
MEIACIL 2l&| 2| 2| e
Baszic Details USB Povwer Options FT2232C Options  FT232R l
) iz Bus Power
Device Type |FT232H ﬂ f* Bus Powvered -
a0 milli &mps Invert RS232 Signals
(" Zelf Powered irvert THD
USB VID (FD  [FTDI Defaut | ™ Inve
USH Serial Mumber Cartral [ Invert RXD
) ] . [ Invert RTS#
Serial Mumber Prefisz [ 2 digits ) |&3 ™ Invert CTS#
[ Usze Fixed Serial Mumber [ Invert DTR#
B § C Device Specific Options [ Invert DSRA

LS8 “ersion Mumbet 1SB 2.0 - li [ Invert DCD#

[ Dizable USB Serial Mumber [ Imvert R

[ Pull Dowen 12 Pins in USB Suspend IUSB Remate Wake L W2 Controls
[v Enahle USB Remaote Wake Up |T}{LED# - |Z0
Plug & Play ( FT232 Series Only ) |HH'-ED# htl 151
[ Enable Plugy And Play |T.H'DEN - |2
Product and Manufacturer Descriptar Strings |P'|.-'RIHON# - |C3
Manufacturer Product Description
FTDI FT232R USB UART jSLEEF# vca

Programiming Options
[ Only Program Blank Devices

[ High Current 00's

Programmed Serial Mumber ; ASPMBOEY .
[ Load D2 driver

6) Finally, exit the MProg application. If you are using the CDM driver, the Module is now ready to use. If
you installed the D2XX driver to facilitate configuration, you must now uninstall it and re-install the VCP
driver. After performing this procedure, the COM port associated with the device might have changed.
If so, you can change it back to the previous setting if desired using the procedure described earlier in
this document.
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Schematic
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A larger version of this schematic is available at http://www.zbasic.net/doc/USB-TTL/schematic.jpg.
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