ELEKTRONIK GMBH

[
Manual tOUCh

WITH SENSITIVE TESTING
Softline
USB hub 3.0 8-Port, Modline
! Conline
Switchable
Boardline
Avidline
Pixline
= = t Technol ybeyondlhedeumalpoml . - . -
Y E USB 3.0 HUB 8 i llMeasureme; -og ’] j
| %% oV [' Qm, 9 , Q,m’ ’ 9 Aopiication
-
3
@

]

MCD Elektronik GmbH
Hoheneichstr. 52

75217 Birkenfeld

Tel.  +49 (0) 72 31/78 405-0
Fax +49 (0) 72 31/78 405-10
info@mcd-elektronik.de
www.mcd-elektronik.com

HQ: Birkenfeld

Managing CEO: Bruno Horter

Template version: 5.4 / 2018-04-09

V1.10 2021-04-27 MR (3J)

Register Court Mannheim
HRB 505692




i CD Elektronik GmbH USB hub 3.0 8-Port, Switchable Manual

Table of Contents

L. GENERAL ..ceetiiitteiiitteierteeeeteeeseetenessstessssssenssessensssssssssssssnssssssnssssssnssssssnssssssnssessanssssssnssssesnssssennsssessnssssesennssessnnssssennssssenne 4
2. EXTENT OF DELIVERY ...cteuuiitteeniereenneerennseerenssesrenssessenssssssnssessssssesssnssesssnssssssssssesssssssssssssssssssssssnsssssssssssssnssssssnsssssansssssannnne 4
3. SAFETY INSTRUCGCTIONS ...cuucttteietteniertenseerennsesrenssessenssessenssessssssesssnssesssnssesssnssssssssssssssssessssssssssssssssssssessnsssssensssssansssssannsne 4
4.  CONNECTION AND INSTALLATION ...ceeuetteenertenesereennsereenssessesssessssssessssssssssnssssssnsssssansssssssssssssnssssssnssssssnssssssnssssssnsssssannnns 5
4.1. CONNECTING THE HARDWARE .....cciiiiiiiiiieeieee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e s eeeeeeeeeeees 5
4.2. [NSTALLING DRIVERS. v.vvvvvuverevereresesssesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssene 6
4.3, INSTALLING TOOLMONITOR USB HUBS .....vvvuvuverererererereseresesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssene 6
5. INTRODUCTION ...itteiiirennciirenneeisessestsnssesssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssnssssssssssssnnsssssnssssssnsssssanssssssnnnns 7
5.1. P ROPERTIES +vvvvvvvvvvsrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnennne 7
5.2. INTERNAL CONSTRUCTION ..vvvvvvvverrssrssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnne 8
5.3. DISPLAY ..vvvtteversrssssesssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessnenene 8
5.4, PUSH BUTTON .tvttvururererereseserereresesesesssesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 8
6.  FUNCTION OF THE USB PORTS .. .ccuuettttuertennreerennserrenssessenssesssnssessenssessenssesssnssesssnsssssssssesssnsssssssssessnssssssnssssssnssssssnsssssannnne 9
6.1. OPERATION IMIODES ...evttuuueeeeeeetttuieeeeeressueneaesesesssssansesessssssnsnnseeessssssnnnesesessssssnnsesessssssssnnsesessssssnsnnsesessssssnnneseessssssnnneeeesssnes 9
6.2. ATTACH DETECTION t1tuuueeeeeeettuueieeeeeresssuneeseesssssnsnasesesssssssnnasesssssssssnaesessssssssnnsesessssssssnesesessssssnnesessssssssnnsessesssssssnneesessssssnnns 9
6.3. CURRENT IMIEASUREMENT ...ieeettttutieeeeeesessneaeesessssssnenaseeessssssnnsesessssssssnnsesessssssssnnsesessssssssnnsesessssssssnnsesessssssnnnesesssssssnnnesees 10
6.4. CURRENT LIMITING ..eeettttieieeeeeetttuiieeeeeeesetsueiesesessssssnenaseeessssssnnsaseesssssssnnsesessssssssnnsesessssssssnnsesessssssssnnsesessssssnnnesesssssssnnnnnsees 10
6.5. HOST NOTIFICATION . 1. e eeeeettttuieeeeerertttneaeseessessueateseesssssnenaseeesssssannasesessssssnnseseesssssssnnsesessssssnnnnseesssssssnnseseessssnsnnneeseessssnnnns 10
6.6. USB CONNECTIVITY 1uuuueeeeeertrtueieseeerersssnnaeseessssssnnnsesesssssssssnsessssssssnsesessssssssnnsesessssssssnnsesesssssssnnesessssssssnnsesesssssnsnnneeseessssnnnns 10
7 FUNCTION OF THE RELAY MULTIPLEXER ....cceuuttteeneereeeniereenseerennseerensseesenssessenssssssnssesssnssessansssssanssssssnsssssansssssanssessanssnes 11
8 FUNCTION OF THE HUB ....cuuiiieuiiiteenereeenereeeseerensseeresssesssssssssesssessssssessenssssssnssssssnssssssnsssssanssssssnssssssnssssssnsssssanssessanssnes 12
8.1. CONTROL INPUT 1ueeeeetitttieeeeeeeeettttaeeeeseesssueaeeeessssssnenseessessssnnsseessssssannsnsessssssssnnsesessssssssnnsesessssssssnnsessssssssnnneeessessssnnnnenees 12
8.2. STARTUP BEHAVIOR ...eevvuuueeeeeeeettnteeeeeeessssnieseeessssssneasessssssssnnesessssssssnnsesessssssssnnsesessssssnsnnsesessssssssnnsesessssssnmneeessessssnnnenees 12
8.3. STANDBY IMIODE BEHAVIOR ....ccevvvttuieeeeeeeeettuiieeeeesessssnaeseessessssnnaesesssssssansesessssssssnnsesessssssnsnnsessssssssnnnesesessssssnnesessessssnnnnesees 12
3.4, AFTER STANDBY IMODE BEHAVIOR ... .ceetititiieeeeeietttiieeeeeeeetttteaeeeessssatanaeeesesssssnnsesessssssnnnnseesssssssnnnesesssssssannseeeesssssssnneeeesssses 12
8.5. ICEY LOCK vvvvvvvverererereseserssasssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnsssssnssssnnsnnnnnnnne 12
8.6. STORING OF THE CONFIGURATIONS ..eeietiieieieieeeteeeeeeeeeeeteeeeeeeeeeeeeeeeeseseseseeseeseseseseseseesseseseseseseseseseeesseessssseresssereserereressseeereren 12
8.7. [DENTIFICATION INUMBER ..vvvvvvvuvsresesssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnsnne 13
8.8. RESET 1tttttturerereresesesesesesssasesssssssesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnsnsnnnnnne 13
9. SOFTWARE IMIANUAL ...ccuuiitteeietttnneettenseeteensessenssesssnssesssnssessanssesssnssesssnssesssnssssssnssssssnssesssnsssssnnsssssnnsssssnnsssssnsssssanssssssnnsns 14

Page 2 of 23



i CD Elektronik GmbH USB hub 3.0 8-Port, Switchable Manual

9.1,

9.2.

9.3.

9.4.

9.1.

9.2.

10.

11.

PROGRAMMING INTERFACE 1vvvvvvvvevssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsnne 14
PROGRAM SETTINGS 1uuueeiiirertuiereeerereruneaeeesssessssneseeessssssnnesessssssssnnaesessssssssnnaesesssssssanesesssssssssnnesessssssssnaesesssssnsnneessssssssnnns 15
USB HUB CONFIGURATION ..vvvuuuuteeerersssneeeesssessssneseeesssssssuesesssssssssnesessssssssnnaessssssssssnesesssssssssnesessssssssnmesessssssssneeeesssssssnnns 16
USB HUB COMMAND LINE...euuuuueieieietttiieieeeeeetttttieeeeeseesssniesessssssssnaesessssssssnaesesssssssaneeesssssssssnnesessssssssnmmesessssssssneeeesssssssnnns 17
COMMAND LINE TOOL.ettuuuueeeeieeetuutieeeeeseeetsuieeeeessesrssaesessssssssnaesessssssssnaesessssssssneeesessssssssmeeesssssssnsmesessssssssnmneeesssssssssnneeees 18
EXAMPLE PROGRAM FOR REMOTE CONTROL.....evvuuuuieeereeersniiereeersesrnnieeessssssssnteeesssssssnnesesesssssssnnesessssssssnmesesssssssneeeessssssnnnns 19
TECHNICAL DATA . ... ceieeteereenereneeeneresseenseresssrnsesessesssssssssssssssssssssssssssssssssssssssssssssssssesssssessessssssnsesnssssnsesnsssansesnssssnsenns 20
INTERFACE DESCRIPTION......ccccetteiitteeteenerencreenerenceeescresssensessssssssssessssnsessssesssssssssssssssnsessssesnsssansesnssssnsessssssnsesasesansenns 21

Page 3 of 23



i CD Elektronik GmbH USB hub 3.0 8-Port, Switchable Manual

1. General

This USB hub provides eight USB 3.0 downstream ports, which can be turned on and off individually via USB.
When switching it off, the supply voltage (+5 V) and the data lines on the semiconductor switches are separated.
The control is via ASCII commands or the Toolmonitor USB hub (PC software). Whether or not and which ports are
active after switching on the hubs can be stored in non - volatile memory.

Each USB port can be used as standard port (SDP), load - in line (CDP) or as a charger connection (DCP) and
provides the connected device up to 2.5 A.

Optionally, sending commands through the USB 3.0 host connection or the additionally available USB 2.0 port is
possible. Additionally to the USB ports, the USB hub still has a 8 - channel relay multiplexer, with a centrally
supplied voltage individually on each port (max. 30 V) and independently switchable, e.g. device supply with a
voltage other than 5 V. The input connection is made via binding posts on the back side while the output
connection is made via 4 mm banana plugs on the front side.

Via a button on the device, one can temporarily shut down all ports or restore the previous switching state of all
ports. A storable number in the device helps distinguish multiple USB hubs on a PC.

For third - party software, the Toolmonitor USB hub can be completely remote controlled. COM / DCOM or .Net —
Assembly is used as an interface. This allows the Toolmonitor USB hub to be integrated in a large number of
applications (MCD TestManager CE, LabView®, Microsoft Visual Studio® (C#, C++, Visual Basic), Microsoft Office®
(e.g. Excel®), OpenOffice®). There is also a command line tool available. This USB hub 3.0 8-Port can also be
implemented for Linux operating systems, if required.

Order number: # 122204

2. Extent of Delivery

1x USB hub 3.0 8-Port

1x USB storage card with installation software
1x USB 3.0 connection cable 2 m

1x power cord 1.8 m

3. Safety Instructions

The USB hub 3.0 8-Port is intended for indoor use only. It must not be exposed to moisture. If the unit is moved
from a cold to a warm environment, it must remain untouched and unplugged from all power cords and other cables
for at least one hour so that all condensation moisture can dry up.

The unit contains no user serviceable parts. A possible repair must be produced by a trained professional. Before
opening the housing, the plug must be pulled out and left alone for about a minute before being serviced.
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4. Connection and Installation

4.1. Connecting the Hardware

The USB hub 3.0 8-Port can be powered at an 110 V or 230 V power grid. When turning on the device with the
power switch on the back, the front left button lights up. In the default state of the device, all relays are turned on
and all USB ports are off, as indicated by the respective signal LEDs. The startup behavior can be changed later.

§ USB 3.0 HUB 8 ¥ Measurement Technology beyond the decimal point
g Ou L |[ LI
C 00000000

Stand - by Button
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Figure 1: Front Side of the USB hub
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Figure 2: Connecting USB hub to Your PC
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4.2. Installing Drivers

Connect USB hub 3.0 8-Port to a free USB port and switch it on at the backside. The actual hub will be

automatically detected by Windows® and appropriate drivers will be installed. For the control component an

additional driver is needed. For this you have following options:

1) With internet access Windows® will automatically download and install the driver.
2) You can also download the driver from http://www.ftdichip.com/Drivers/VCP.htm.
For simple installation please choose “setup executable”.

3) If you got the "MCD USBHub8Monitor”, then the driver is in the sub directory “USB Driver” of the installation
folder. The default installation directory is:

<drive name>:\MCD Elektronik GmbH\MCD USBHub8Monitor\USB Driver

4.3. Installing Toolmonitor USB Hub8

The USB hub 3.0 8-Port can be completely controlled by text commands (see chapter 11 on p. 21). Optionally the
Toolmonitor USB Hub8 can be installed as a graphical user interface as well as an interface for other applications.

For this, execute the "USBHub8Install” installer (EXE - or MSI file) and follow the installation dialog. After
successful installation the Toolmonitor can be started via the Launchpad.

=0 |JSEHub8

S

Project  Setup Events View  Script

" USBHub 1 usb status * X

Info  Help

~" USBHub 1 multiplexer - X

|O|UsBPort1 [Q]/USBPort 5

(O|UsBPort1 |[O[USBPort 5

|O|USBPort2 |Q|USBPort 6

|O|USBPort2 | |USBPort 6

|O|USBPort3 |Q|USBPort7

|O|USBPort3 [O|USBPort7

|O|USBPort4 |Q|USBPort8

|O|USBPort4 |[O|USBPort 8

A

Figure 3: Toolmonitor Interface

In the menu Setup = Register COM Server the Toolmonitor can be registered and can be controlled remotely by

other applications.
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5. Introduction
5.1. Properties

e Relay multiplexer
» 8 channels, separately switchable
» Upto 30 VDC /5 A per channel resistive load
» Each channel is provided with a resettable overcurrent protection
» Indications for channel on, off or overcurrent

e USB - Downstream ports
» 8 Ports, separately switchable; up to 2.5 A per port
» Each port is provided with a resettable overcurrent protection
» Adjustable overcurrent protection
= Protection of connected devices by customized overcurrent limits
» Configurable charger emulation for many mobile devices (z. B. CDP, DCP, etc.)
= An automatic mode applies several charging profiles in order to find a fitting profile
» Detection when a device is plugged in
= Also detects non - USB devices (for example USB ventilator, reading lamp etc.)
» Current measurement for each port (resolution app. 10 mA)
= Detection of faults (such as current consumption too high or too low).
= Measurement of current consumption of connected devices
» Indicators for port on / off / overcurrent / charging / charging complete / no device connected
= Operating status is always visible

e USB - Upstream port (Host)
» Control via USB hub connection or USB control connection
= Hub functionality and controlling the hub over a single connection
= Makes it possible to connect the hub to an embedded device as a host (for example a multimedia
device) and control the hub via another host (for example a PC)
» Disengageable Host notification
= An USB port can automatically be reactivated after an overcurrent event without user intervention
e Push Button
» Indicates current operating status: On / Standby
» Switches earlier defined or all USB ports and relay channels off
= Possible functionality of a manual Emergency Off
= Switches off specific devices while for example mouse and keyboard stay active

e Other
» Operation on power up (for example active USB ports and relay channels) can be defined and saved
= With the right configuration the hub can function as a stand - alone charging device without any USB
host
= Customized and defined operating state after power up
» User defined tagging of the hub to differentiate several hubs at one PC
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5.2. Internal Construction

‘ Ctrl In ‘ ‘ Hub In ‘
A
Mux 2:1 = Hub
; ,
Hub Hub
A
Control
\
L»EHHHF+EMLE
4>‘ Mux 1 -8 \

Figure 4: Construction of the USB hub

5.3. Display

Relay off

Relay on

Relay off with overcurrent event (fast blinking)

USB port off

USB port on, but no device is connected

USB port on

oX [oF ile¥elto¥e](cXe) (ke

Indicators of USB ports configured as charging ports are dimmed when the charging has finished.

5.4. Push Button

O Device off

‘ {‘} In Stand - by mode (depending on production batch: illuminated red or blinking green)

O In Operation mode
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6. Function of the USB Ports
6.1. Operation Modes

The USB hub provides eight super - speed capable USB 3.0 ports. Each port can be placed in one of four modes.

These four modes are:

1. Standard port (SDP):
If the maximum current is exceeded, the port is turned off.

2. Charging capable port (CDP):

Like the Standard port, but is detectible as a loading enabled USB port on the connected USB device

according to USB Battery Charging Specification V1.2 (USB-IF BC1.2 CDP).
The current is limited to the configured value.

3. Dedicated Charging Port (DCP BC1.2)
The port is detectible as a dedicated charger connected USB device according to USB Battery
Specification V1.2 (USB-IF BC1.2 DCP).The current is limited to the configured value.
In this mode, USB communication with the connected device is not possible!

4. Charger Emulation Port

Charging

The port reconciles with the connected device on a charging protocol. In addition, different variants are
tested sequentially, including BC1.2 DCP, YD/T-1591 (2009) and variants compatible with many portable

devices from Apple® and RIM®. The current is limited to the configured value.
In this mode, USB communication with the connected device is not possible!

DCP ports no longer appear in the device manager of Windows®. But they can be active even witho
connected host.

uta

Because of the variety - even custom specific - charging schemes, there can be no assurance that the battery

charge is achieved with a particular mobile unit and no damage will occur!

6.2. Attach Detection

The USB ports have a feature to detect when a USB device is attached. This also works for attached devices using

only the power from the port (e.g. USB fans, or reading lamps). The attach detection can be switched off
individually for each port, if the small testing current should lead to unexpected problems.

In the CDP mode it is possible that the connection of such a device is recognized, but it is remova

lis

undetected. But this has no effect on the other functions of the USB hub. The connection of a normal USB

device or the switching on and off of the port resets the attach detection.
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6.3. Current Measurement

The output current of each USB port can be measured with a resolution of 10 mA. This makes it possible to
measure and monitor the current consumption or charging current of each connected device. This affects both
operating currents of USB devices and non - USB devices as well as charging currents.

6.4. Current Limiting

The current limit for each port can be configured in steps from 500 mA up to 2500 mA for each port separately.
Principally, the configuration of the current limit is independent of the operation mode of the port. However, these
are the recommended current limits for the several modes:

Operation mode Current limit

Standard port (SDP) 900 mA — 1000 mA
Charging data port (CDP) 1500 mA — 1800 mA
Dedicated charging port (DCP BC 1.2) 2000 mA — 2500 mA
Charger emulation port 2000 mA — 2500 mA

Most USB connectors are rated for currents of 1.5 A to 1.9 A. Because of this, the current should not be
higher than 2000 mA.

6.5. Host Notification

If the current limit is tripped, the operating system is notified about this event. The port switched off and user action
in the operating system is required to switch the port back on. This might be undesirable behavior in automated
systems. For this purpose host notification to assigned ports or all ports ca be turned off. To switch a port without
host notification back on, the concerned port has to be purposefully switched off and back on.

The response of the operating system to an overload event may differ from the behavior described above,
depending on the version and the used hub driver.

6.6. USB Connectivity

The USB connectivity for each device as well to the host can be identified to differentiate between a USB 3.0
(super speed) connection and a USB 2.0 connection. This is especially useful for determining if a USB 3.0
connection has been made or if the connection has fallen back to USB 2.0. The connection to the host (PC) can
also be queried in this way.
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7. Function of the Relay Multiplexer

The relay multiplexer allows outputting an externally supplied voltage for up to eight outputs. Thus, for example,
USB devices, which are not operated by USB power supply, can be operated.

The multiplexer can be switched independently from the USB ports. The infeed takes place on the back at the local
terminal posts. The consumers are connected on the front side via 4mm banana plugs.

The multiplexers are equipped with a fast overcurrent circuit. In case of an overcurrent event this overcurrent
detection switches the regarding output off. Outputs which were switched off because of overcurrent have to be
purposefully switched off and back on.

IN

o o

ouT1 - OUTS8

Figure 5: Relay Multiplexer

Paying attention on a sufficient cross section and good contact of the attractive conductors is essential!

Overloading the outputs in frequent intervals may result in failure. The current through the red output
connectors is monitored and in case of an overload of a corresponding relay switched off. Large currents
flowing through the black sockets can destroy the multiplexer! Sourcing power into the output connectors is
also not allowed. Also, the currents from several red output connectors must not be returned to one black
connector. Sourcing power into the output connectors is also not allowed.
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8. Function of the Hub
8.1. Control Input

In delivery condition the control input is chosen automatically. If only the host input is connected, control is done
through this connection. If the external control input is also connected, control is ensues through that connection. It
is also possible to fix one of the host inputs as control input.

8.2. Startup Behavior

This enables the setting whether the USB hub after startup goes into normal operation or initially goes into the
standby mode. If the USB hub goes into normal operation - as previously configured - the ports and multiplexers
are connected. If the hub has not yet been enumerated from the host, all communication ports (SDP and CDP)
remain off until the enumeration takes place and will only then be switched on. In standby mode the hub will acts as
if it were transferred in it immediately after the startup (see the following section). Ports for which no exception has
been defined are not switched on.

8.3. Standby Mode Behavior

With the button on the front the hub can be offset from the normal mode to the standby mode and back. In standby
mode normally all ports and multiplexers are switched off, however, exceptions can be defined for devices, which
are not to be switched off (e.g. for mouse / keyboard or for charge ports). Already disconnected ports or
multiplexers are not turned back on in standby mode, even if an exception has been defined for them. The hub will
reject any command in standby mode for configuration or locating the ports and multiplexer from a PC. Reading
accesses will continue to operate. This prevents that by the manual intervention, switched off devices can be
inadvertently turned on by the PC again.

8.4. After Standby Mode Behavior

If the USB hub returns into normal mode after the standby mode, it either resets the status of the ports as they
were immediately before the standby mode; or it restores the ports into the same state as after switching on the
USB hub. Whichever of the two patterns the hub shows, it can be configured.

8.5. Key Lock

The push button can be locked against unintentional operation. If this function is stored, the USB hub is always
going to normal operation after switching on.

8.6. Storing of the Configurations
All settings can also be written to non - volatile memory. The current settings are not affected by this. Those

settings will be recalled after power - up.

The non - volatile memory cells for configuration are subject to wear and tear (> 100,000 write cycles). The
save commands therefore should not be located in a program loop or similar.
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8.7. Identification Number

In the hub, a number (00 to FF hexadecimal or 0 to 255 decimal) can be permanently stored, which can later be
queried again. This helps to keep more hubs distinguishable on a PC. This number has otherwise no other
function.

8.8. Reset

By pressing the push button on the front for about 10 seconds the USB hub is reset to factory settings. The non -
volatile memory remains unchanged. The ports and multiplexers are switched accordingly. When the key lock is
activated, this function is not possible.

The factory settings are:

o After start up under normal operation

e Automatic selection of the control input

¢ No exceptions for the standby mode

o After the standby mode restoring to the state before the standby mode
e All USB ports are standard ports (SDP)

e The current limit for each port is 1000 mA

¢ Host natification is active on all ports

e The attach detection of the USB devices is switched on
e The push button is unlocked

e All USB ports are switched off

¢ All relay multiplexers are on

¢ The identification number remains unchanged

By resetting all USB ports are turned off. Do unmount all connected data storage devices from the operating
system beforehand.
The relay multiplexers are all switched on. If necessary, remove all the connections where this is undesirable.
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9. Software Manual

9.1. Programming Interface

After the Toolmonitor starts, the interface looks like this:

=0 |JSBHub3

| =

USBHub 1 ush status

USBHub 1 »

Project Setup  Events  View] Script

USBHub 1 usb status e * X

Info  Help

USBHub 1 multiplexer ( - X

O|USBPort1 |[Q|USBPort5

(O|USBPort1 |[O|USBPort5

'O|UsSBPort2 [Q[USBPort6

(O|USBPort2 [O[USBPort6

'O|USBPort3 [Q[USBPort7

(O[USBPort3 [O[USBPort7

'O|USBPort4 [Q[USBPort8

(O|USBPort4 [O[USBPort8

USBHub 1 multiplexer
USBHub 1 current
USBHub 1 temperature
USBHub 1 communication

USBHub 1 config

Lock standby button
Unlock standby button

Figure 6: Starting Interface of the Toolmonitor

The switching state of each port and multiplexer output is shown.

Switching state of USB ports

Port turned off

Port turned on; no connected device detected

Port turned on; connected device detected or detection function turned off

cCeo

Port is off although it should be turned on
Possible cause:
e Excess current shutoff
e Connected device feeds current back into the USB hub

Switching state of relay multiplexer outputs

© | Output turned off

) | Output turned on; no connected device detected

o Output is off because off an overcurrent event. To reactivate, turn output off and on again.

The supply or charging current out of the USB ports as well as the internal temperature of the device can also be

displayed.
&0 [JSBHub8 =RACE X
Project  Setup  Events View  Script  Info  Help
| " USBHub 1 ush status | - % USBHub 1 multiplexer - %
[OusBPort1 [Q[USBPort5 [Q]USBPort1 [O[USBPort5
|O[UsBPort2 [Q[USBPort6 [O[USBPort2 [ USBPort6 [View | :
|O[UsSBPort3 [Q[USBPort7 [O[USBPort3 [O|USBPort7 [ stubl v ] UsBHub ush status
|O|USBPort4 |O[USBPort8 |O[USBPort4 |O|USBPort8 L ot
USBHub 1 current 1 x USBHub 1 temperature
|UsBPort 1 Y] mA [usBPort5 | 0,0 [ELY I USBHub | communication
[USBPort 2 KYX]| mA [usBPort6 BX] ma USBHub 1 cortig
[USBPort 3 Y] ma [usBPort7 BX] ma Lock standby button
[USBPort 4 IEX] mA [usBPorts | 126,0 51 Unlack standby button
Temperature ml? (

Figure 7: Display the Supply or Charging Current per Port

The program help provides further information. The following are the main features:
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9.2. Program Settings

Basic settings are configured under Setup - Options. The default settings are sufficient for an initial

commissioning.

&0 |JSBHUbS = | B |5

Project | Setup | Events VWiew Script  Info  Help

e USBHlﬂ Options | USBHub 1 multiplexer - X
|O|USE #  Register COM server [OJusBPort1 |O|USBPort 5
O|UsBPort2 [Q[USBPort6 |[O|USBPort2 [O[USBPort6
|O|UsSBPort3 |Q[USBPort7 |[O|USBPort3 |[O[USBPort7
|O|UsBPort4 |Q|USBPort8 |O|USBPort4 |O|USBPort8
Figure 8: Enter Program Settings
Cptions @

Categories H USBHub8 >> USBHub 1 ‘

- General Title USBHub 1
- Logger .
- Script Serial number
and /or
- Visualization description Active
- Status light
- Remoting o

- User settings

Mumber of rows: |0 = @
- Tools
- USBHUbE
. [T Port Comment

Fort 0 USEPort 1
Fort 1 USBPort 2
Fort 2 USBPort 3
Fort 3 USBPort 4
Fort 4 USBPort 5
Fort & USBPort &

Fort 6 USBPort 7
Fort 7 USBPort 8

Setup title and serial number

Figure 9: Menu Options

A name can be given to the USB hub here.

If multiple USB hubs are connected, here you can select which of the names specified above
should be controlled.

These two checkboxes should always be set.

Determines the number of lines on which USB hubs are shown. If this is zero, it is automatically set
depending on the size of the window.

Here, USB ports can be given names, e.g. the names of the connected devices. The same names
are used for associated relay multiplexer outputs.

In "USBHub8", the number of USB hubs to be controlled can be configured. New USB hubs are
given the name "USBHub" with an incrementing number.

@O OO

The USB hub can be configured using the configuration dialog. This is located in the standard settings under
View = USBHub 12 USBHub 1 config:
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S0 SBHubS = [E] -

Project Setup  Events  View  Script  Info  Help |

USBHub 1 ush status USBHub1l  » USBHub 1 ush status

O[usBPort1 ﬁmm I USBHub 1 multiplexer
|6| USBPort 2 |6| USBPort 6 |6m USBHub 1 current
|6| USBPort 3 |6| USBPort 7 |6m USBHub 1 temperature
O|usBPort4 [Q[USBPort8 [O[U
1

USBHub 1 communication

BHub 1 config

Lock standby button
Unlock standby button

Figure 10: Configuration Dialog

9.3. USB Hub Configuration

Port name USEB port on Muttiplexer on Device detection Usﬁgdw Muh\gLeEm:;ﬁs;ndby Port mode Host alam Current limit
USEPart 1 E [ ]
USBPart 2 | [ ]
USBPort 3 ] [ ]
USBPort 4 ] o ]
UUSEPart 5 E [ ]
USEPart | [ ]
USBPort 7 0 [ ] L b
USBPort 8 | [ m LI b
Nomeizer g fedemnots odkenty [ [ e

0 _© @ @ _@

Figure 11: USB hub Configuration

On power up, the corresponding USB port is switched on when the box is checked.

On power up, the corresponding relay multiplexer output is switched on when the box is checked.

Turns device detection on. In DCP mode and charger emulation, device detection is necessary for

correct functioning.

Devices that consume less than 1 mA from the USB port are frequently not detected and the port is
then not released. For this case, device detection can be turned off.

Places an exception for the corresponding USB port. Such a port will not be influenced by standby.

The same for the relay multiplexer outputs.

Places the corresponding port into SDP, CDP, DCP, or charger emulation mode.

This function reports an excess current event to the operating system and leaves further handling to it.
Without this function, the port will turn back on as soon as the overload is removed.
Sets the current limitation per port.

OROLE| VOO
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If this option is active then the USB ports and relay multiplexer output are switched as configured when
power is switched on. Otherwise the behavior is like the standby button was pushed at power on and
only ports and outputs with exceptions applied can switch on.

With this option the USB hub restores the ports and multiplexer outputs after standby as they were
before. Otherwise the power - up configuration is restored.

Activating this option disables the button on the front. The hub will always switch on normally after
power - up so the function of item 9 does not apply.

Reads out the configuration currently stored.

Saves the configuration set up in the dialog, but does not apply it. This configuration is restored by the
USB hub after uninterrupted power supply is restored.

Gl CICICINC

9.4. USB Hub Command Line

Under View -2 USBHub 12 USBHub 1 communication, a window can be opened for direct communication with the
controller in the USB hub:

&0 JSEHubS =NACE X

Project  Setup  Events | View | Script Info  Help |

_/m]_m USBHub 1 ush status
|O[USBPort1 [Q|USBPort5 USBHub 1 muttiplexer
|6|USBF'0|'12 B‘USBPOHB Bm USBHub 1 current
[O[USBPort3 [Q[USBPort7 [Q[y oisuiissasalic,

|6| USBPort 4 |6‘ USBPort 8 Bm .SBHub 1 communication

USBHub 1 config

Lock standby button
Unlock standby button

Figure 12: USB hub Command Line
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USBHub 1 communication @
Port open (description: B.445.014.111 USB 3.0 HUB 8, serial number: FTUXTCR, bytes to read: 0}
Time Type Data Comment
11:03:43.  Write RV Version der Firmware
11:03:43.  Read W1.00 USB 3.0 HUB & - MCD Elektronik GmbH 2015-02-19 Version der Firmware response
Set Name Format Data  Comment
Read
H Set Mux ascii MO0  Bitmuster aller acht Relais-Muttiplexer als Bitmuster in Hexadezimalginstellung
- DeviceDetection N N i T
1D Set Ports ascii POO Bitmuster aller acht Ports als Bitmuster in Hexadezimaleinstellung
;--PonMode Read.Mux ascii RM Lesen des Schaltzustands des Relaismuttiplexers.
PowerOn Read.Ports ascil RP Lesen des Schattzustands der USB-Ports
.. ReadVersion Read.Status ascii RAA  Lesen der Erkennung angeschlossener Gerate
- Standby DeviceDetection Off ascii A0 Anschlusserkennung aus
DeviceDetection On ascii AFF Anschlusserkennung ein
|ID.Read ascii RN Lesen der Ercennungsnummer {I0) zur Identifizierung.
|D.Write ascii DMDD  Speichem einer Erkennungsnummer (ID} zur spateren ldentfikcation
PortMode ascii DCO0  Einstellung eines Ports als BC1.2 kompatibler Port.
FowerOn Nomal ascil D555 Hub ist nach dem Einschalten im Nomalbetrish
PowerOn Standby ascii DSSR  Hub ist nach dem Einschalten im Standby
ReadVersion ascii RV Version der Fimware
Standby MuxExceptions ascii FOO Diefiniert Ausnahmen, bei denen Relais-Multiplexer auch im Standby nicht abgeschaltet werden. Die Funkdion i
Standby.Port Exceptions ascii EDD Deefiniert Ausnahmen, bei denen Ports auch im Standby nicht abgeschaltet werden.
Standby. PowerOn Status AfterStandby ascii SIR Nach dem Standby werden Ports und Relais-Muttiplexer in den Zustand wie nach dem Einschalten gebracht.
Standby.RestorsLast StatusAfterStandby  ascii sIs Nach dem Standby werden Ports und Relais-Muttiplexer in den Zustand wor dem Standby gebracht.
. I r
—
Mame  ReadVersion ‘ 3 ’ Comment  Version dr Fimware Add
Execute
Message RV Close Update m
e D
Figure 13: Interface Communication U U

directly.

Here, the data traffic between the toolmonitor and the control unit of the USB hub can be viewed

A list of commands that can be extended and changed.

command in the list, it must be assigned a name. The comment is optional

Commands can be sent directly to the USB hub here (see chapter 11) to be able to include the

When this button is pressed, the command is executed.

released and other applications can access the USB hub.

Opens or closes the control interface to the USB hub. When the interface is closed, the hub is

command.

These buttons can be used to add the command entered on the left into the list, or edit the

These buttons sort the command currently selected in the list up or down.

©]1©]IClCICICIC

9.1. Command Line Tool

‘USBHubCom.exe’ is a small tool which allows communicating with the hub via the command line. This tool may be

used in conjunction with batch files.
The syntax is USBHubCom <COM-Port> <command>.
Example: USBHubCom COMS3 P03

This switches the first two USB ports of the hub at the virtual COM port 3 on and all other USB ports off. You can

find a documentation of all possible commands in chapter11.
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9.2. Example Program for Remote Control

For Remote Control, the virtual COM port is to be opened first (for example COMS8). Then the ASCII command is
sent (for example P01) and the response is read. A list of all possible commands can be found in chapter 11 of this

manual.

Here is an example implementation for remote control where you have two parameters: The interface name and
command to be sent. In this example you would call the program with USBHubCom <interface> <command>

(for example USBHubCom

using System;
using System.IO.Ports;

namespace USBHubCom

{

class Program

{

static void Main(st

{
try

if (args.Le

string
Console
}

else

{

Console.
Console.
Console.
Console.
Console.
Console.
Console.
Console.

}

catch (Exceptio

{
}

Console.Wri

}

private static stri

{

COMS8 PO01).

ring[] args)

ngth == 2)

response = SendReceive(args[0], args[1]);
.WriteLine(response);

WriteLine("Usage:");

WritelLine();

WritelLine("USBHubCom <PortName> <Command>");
WritelLine();

WriteLine("for example:");

WritelLine();

WritelLine("USBHubCom COM8 PO1");
WritelLine();

n ex)

teLine(ex.Message);

ng SendReceive(string portName, string command)

using (SerialPort serialPort = new SerialPort(portName, 19200, Parity.None, 8, StopBits.One))

{

serialPort.
serialPort.
serialPort.
serialPort.
serialPort.
serialPort.

serialPort.

try

{
serialP
serialP
serialP
return

}

finally

{

}

serialP

Handshake = Handshake.None;
WriteBufferSize = 256;
ReadBufferSize = 256;
WriteTimeout = 3000;
ReadTimeout = 3000;

NewLine = "\x@D";

Open();

ort.DiscardInBuffer();
ort.DiscardOutBuffer();
ort.WriteLine(command);
serialPort.ReadlLine();

ort.Close();
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10. Technical Data

Electrical Features

Operating voltage

90 — 132 /187 — 264 VAC
47 - 63 Hz

Disconnect device prior to changing!

Power

Max. 100 W

Power supplying of connected devices at the
USB ports included

Output current limit of
USB ports (5 V)

Adjustable:
from 500 mA / Port
to 2500 mA / Port

480 mA ... 500 mA
2370 mA ... 2500 mA

Connection values
voltage input

Max. 30 VDC /40 A

Connection values
voltage output

Max. 30 VDC /5 A per output
Resistive load
Minimal load: 10 mA at 5 VDC

Automatic switch off
at approx. —4.5A/+55A

Mechanical Features

Frame size (H x W x D)

44mm X 350mm x 115mm

Without connected plugs and stand

Connections

IEC connector

Power supply (backside)

1xUSB-B 3.0 Upstream to the host (backside)

1xUSB-B 2.0 Alternative control input to a second host
(backside)

8xUSB-A 3.0 Downstream to the USB devices;

Port 1 on the left, port 8 on the right (front
view)

1x 2 terminal post 4 mm

Voltage feed (backside)

8x 2 banana plugs 4 mm

Switched voltage output (front view)

Other Features

USB version | USB 3.0 Requires a USB 3.0 Host
(with a USB 2.0 Host only USB 2.0
functionality)
Control | Via USB
Display | 8x LED green For activated USB ports
8x LED yellow For activated voltage outputs

llluminated button

Green = Normal operation
Red = Standby

Control interface

Virtual serial port via USB

19200 baud

1 start bit

2 stop bits

No handshake

Ambient temperature

0 — 40°C (32° F — 104° F)

Weight w/o accessories

1.4kg (3 1b)
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11. Interface Description

The command interface uses simple ASCII strings. Recognized and valid commands are acknowledged with the
string "ok" when there is a setting command. Via a read command, the corresponding data are transmitted. An
unrecognized command will be answered with "???". In standby mode, all writing commands will be answered with
"off". A leading prefix "D" does not change any current settings, but writes or reads to the non - volatile memory, the
settings that are taken from the hub when turned on. All strings are completed with a CR (ASCII 13).

Command | Parameter Return Comments With
Value prefix
»D“

Switching

P 00 - FF ok Bit pattern of all eight ports as bit pattern in hexadecimal
setting. A set bit corresponds to an active USB port. If the X
least significant bit is set, then port 1 is active; if the most
significant bit is set, port 8 is active.

M 00 - FF ok Bit pattern of all eight relay multiplexers as bit pattern in
hexadecimal setting. The evaluation of this parameter is as X
described above.

R P 00 -FF Reading of desired switching condition of the USB ports. X

R PP 00 - FF Reading of actual switching condition of the USB ports.

R PO 00 -FF Reading of the USB ports switched off after failure.

R ] 0-3 Reading of USB connection status;

e 0 =no connection

e 1 =USB 3.0 connection

e 2 =USB 2.0 connection

e 3=USB 2.0 and USB 3.0 connection
0-7|U USB port to read from:

e 0-7=Downstreamport 1to 8

. U = Upstreamport (Host)

R M 00 - FF Reading of desired switching condition of the relay X
multiplexer.

R MM 00 -FF Reading of actual switching condition of the relay
multiplexer.

R MO 00 -FF Reading of the relay multiplexer switched off after failure.
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Command | Parameter Return Comments With
Value prefix
»D*
Port Functionality
A 00 - FF ok Connection Detection On (Sense) X
R A 00 -FF Reading of the active connection detection X
R AA 00 -FF Reading of the recognition of connected devices
C 0-7 ok USB port to be set, mode of operation:
0-3 e 0= Standard Data Port
e 1 = Charging Data Port (CDP) according to BC1.2
e 2 =Enhanced Charging Port (ECP) Multiprotocol X
(Sense should be active for this function!)
e 3 = Dedicated Charging Port (DCP) according to
BC1.2
R C 0-3 Read the operating mode (0-3, see above) X
0-7 Port to read from
R B 0-9 Read the currently used charger emulation
0-7 Port to read from
L 0-7 ok Port to set X
0-7 Current Limit (see table below)
R L 0-7 Reading Current Limit (see table below) X
0-7 Port to read from
H 00 - FF ok Define which USB ports report to Host OS in case of an X
overcurrent event
R H 00 -FF Read reporting USB ports X
R I 0000 — Reading the USB port current in 0,1 mA units
0-7 61A8 Port to read from
Behavior when switched on
SS S|R ok Device status after power
S = Hub is in normal operation after being turned on X
R = Hub is on standby after being turned on
Only with prefix "D"!
R SS S|R Reading of device status after power on X
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Command | Parameter Return Comments With
Value prefix
»D*
Behavior during standby
E 00 - FF ok Defines exceptions where ports are not switched off in
standby. Were the ports however off before standby, then X
they will stay off. Evaluation of the parameter is on the
command 'P' as described above.
F 00 - FF ok Defines exceptions where relay multiplexers are not turned
off in standby mode. The function is the same as with the X
ports.
R E 00 - FF Reading of the exceptions for the USB ports. X
R F 00 - FF Reading of the exceptions for the relay multiplexer. X
Special
ST S|R ok Lock (S) or release (R) push button. X
Sl S|R ok Port setting according to standby mode:
S = as before standby mode X
R = as after switching on
SC A|E|H ok Choosing the control input:
A = automatic (external when connected, otherwise hub) X
E = always via external connection
H = always via hub input
N 00 - FF ok Reading of the identification number (ID) to identify; only X
with prefix “D”!
R ST S|R Reading of the push button lock. X
R Sl S|R Reading of the port setting according to standby mode. X
R SC A|E|H Reading the chosen control input configuration. X
R N 00 -FF Reading of the identification number (ID) to identify. X
R T 00 - FF Reading the internal device temperature.
Value is 2s complement in °C.
R \Y String Version of the firmware.

Table: Parameters for Current Limit

Parameter Value Current Limit Typical Maximum
0 500 mA 480 mA 500 mA
1 900 mA 850 mA 900 mA
2 1000 mA 950 mA 1000 mA
3 1200 mA 1130 mA 1200 mA
4 1500 mA 1400 mA 1500 mA
5 1800 mA 1720 mA 1800 mA
6 2000 mA 1910 mA 2000 mA
7 2500 mA 2370 mA 2500 mA
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