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The USB I/O-Board VELLEMAN K8055 working with eCS

_ by Uwe Hinz, 2009
Introduction uhdrelb@t-online.de

The number of USB devices out there is huge !
For OS/2 or eCS only a small number of them is usable.
A lot of USB drivers are still missing...

In the commercially available OS/2 - DAC software SCADA ONSPEC 6.1 [4][5]
some Digital I/O may be supported... It has not been tried yet !

This presentation is a successor to

,Digital /0 with eComStation via the USB-Interface meM-PIO*,
held at DWS2008 in Dusseldorf.

It still puts the focus on DAC hardware for OS/2 or eCS,
but right here the focus is on the:

USB Experimental Interface Board VELLEMAN K8055.

1/53 aka VM110
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by Uwe Hinz, 2009

What does the Interface Board offer ?

- Designed for very common
tasks, the K8055 can deal

Analog IN Analog OUT . .
. I w.|tr.1 TTL and CMQOS on its
»| CPU E\j\vc:/:z —l digital inputs.
. ( PIC16G745-1/SP ) CAGH < - Open Co.llector outputs allow
6 MHz Quartz Digital OUT the designer to go beyond
Digital IN OC Drivers 08 [
o7 : TTL and CMOS.
—> :; USB Connector gg —> Loads that can be driven by
e BE 04 f—p up to 24 Volts can be
—_—] 03 p———>
>l o2 , connected.
ol f—oup

PC as a
Desi Tool VELLEMAN
running with eCS aka VM100
90 x 150 mm . Warpstock Europe
. ."%
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What can be done with K8055 ?

Three lists of possible tasks. Some items work with extra hardware only and some do it Out of the Box

Electronic's Lab Education, Science
House Control
- Sensing Digital Signals - Experiment Control
. - Sensing Doors or Windows L

- Counting Events - Data Acquisition

, - Admittance Check : : :
- Small Logic Analysers - - Science Fair Equipment

- Simple ON and OFF switching ( Countl.ng VIS.I’[OI’S or cars ) - Games with USB Interface
- Stepper Motor Controllers - Gnteling =i - Design Competition
- Thermometer

- ( slow ) Square Wave Generators - Programming Lessons
- Simple Weather Station L :
: - Web Applications with
- Simple Digital Voltmeter ( up to 5 Volts) - gt el Remote Control Functions
- Thermometer with USB : V\(ater SIS - Computer AddOns ( any OS)
- Driving a Relay Bank - SIS G Semsen - Integrating K8055 into
- Dimming LEDs and little Light Bulbs extendable devices
- Driving Gauges - Robotics

- USB - Free Style Interface Converter

( Controlling Devices with old Interfaces ) § Warpstock Europe
W (O S
. GE

Mow. 1315, Stralsnd, Germany

3/53

600¢




The USB I/O-Board VELLEMAN K8055 working with eCS

Some circuitry that can be used with K8055

by Uwe Hinz, 2009

5P

|

I_ADX
T

5P for Analog Inputs
ADx
ADx ']:]7
np
VELLEMAN KB8055
N N _

for Digital Inputs

5P 74...
741S...
74HCT...
Ix Ix Ix Ix

for Analog Outputs

é Warpstock Europe

DACx
DACx N

for Digital Outputs
5P...24P
5P..24P 5P..24P  5p

N

I
/
Ox OXJ Ox

Ox

74...
74LS...
74HCT...

1
O—

Don't ignore components that are already on the K8055 PCB !

Don't overload anything on the K8055 PCB !
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The K8055-Demo application in Windows as a template

«7 KB055 USB Experiment Interface Board =

Card Addressz DAY DAZ T ADT ) CADE ) | lnputs 1
W 5K5 v SEE -r =T [ a2l e e o

Connect - - Outputs

Card 0 connected z = [ i@ gl o] ARl aRl] it o

Counter] ; -Counters

0 {0

Set Al Digital i i Heset Feset

i Llear Al Chogkal Debounce Time: Debounce Time

™ Oms ™ Oms
* 2ms * 2rms
" 10msz " 10ms
£ 1000rs T 1000z

Set all Analog
Clear &ll &nalog

Cutput Test

. Warpstock Europe
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The K8055-Demo application essentials

+" KB055 USB Experiment Interface Board -

Card Address (DAl DAz caADl ) CADE ) [ Inputs 1
W SER v SKE =T = | ] dEd il e am

Dutputs- 1
WU U

Connect |

Card 0 connected

2 Analog Outputs - - Courter — W Counter2

0 0

Set &l Digital | Reset Reset

i Clear All Digital | - - Delounce Time Debounce Time
" M0ms Omz

Set All Analog ‘ 2mz 2ms

Clear All A as— B - 10z W 10ms

2 Analog Outputs
10000z 1000z
Output Test |

N 5 Digital Inputs 8 Digital Outputs
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Just some pice of paper from the sketch-book

i e, e R T oo * *,_ ) (Ve |
K8055 - Test
pﬁ,;‘l’sl Part Sk ;‘7
Al 1te . ;
' y 0“ fht4 xg/ ;‘ %‘Z:tq lo
A click onone ofthe | =~ ® 7 An“") ‘u?uh»g
five checkboxes will {7\3'}:’ : ;’ L velwed wlact
display the state of the \g‘tb, e a 1L 131 gutz. A,
K8055 Digital Inputs B ¢5 . |
“ DL ‘ L Aunloa Outruts-
] r 0 r ; Valu&‘l et Volpe L
| CMB YK L he AL
RO ey ALdioic B Sl -

|

L — e —

If one of the eight checkboxes is
checked or unchecked, the K8055
Digital Output shall change level A value from 0..235 is typed into

¢ Warpsmk N value1 and clicking on write1
must send it to K8055

Z
§ |
g
N
|

|

Clicking on read2 should
read from K8055 and show
the reading in value2
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The Driver Problem

Without a Device Driver, no application can get
In contact with the

USB I/O-Board VELLEMAN K8055 ,

everyone knows that !

How to get a driver is still the most critical question !

Warpstock Europe
’fh,. P
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The USB 1/0O-Board VELLEMAN K8055 working with eCS
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Wim Brul's USB device driver a good choice

K8055 shall be used with the legendary Wim Brul Driver [1]
'usbecd.sys’.

This driver is generic !

Application (VX-REXXi.e.)
Application (VX-REXXi.e.)

Layer of

device specific functions

Specific Device Driver

_ Generic Device Driver
( doesn't exist for K8055 yet )
(usbecd.sys )
OS (eCS) OS (eCS)

Warpstock Europe
"5111. %)
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by Uwe Hinz, 2009

Wim Brul's device driver 'usbecd.sys' downloadable from hobbes

/pub/os2/system/drivers/misc

LJSBE host controller
ush uheir fix01.zip|driver (VIA and Intel 1999/11/03
|chipsets_| [More info]

Compressed archive,

15, 70Kb

USB 1.1 Expanded
Control Driver 2005/03/18
[More inta]
USB 1.1 Expanded

usbecd10.zip Control Driver 2005/12/12
[More info]
USB 1.1 Expanded

Compressed archive,
7.32Kb

Compressed archive,
8.47Kb

- Control Driver - e ia | Compressed archive,
usbecd10s.zip ; 2005/12/12
source/samples

[More info]

§ . Warpstock Europe
10/53 . G
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List of files in 'usbecdi10.zip'

The volume label in drive C is VOLUME 3.
The Volume Serial Number is 2933:BC14.
Directory of C:\Desktop\work\USBecdDL\usbecdl0

the driver

26.05.07 23.18 <DIR> O ----
26.05.07 23.18 <DIR> O ----
11.04.05 10.31 1.875 ® a--- usbecd. sysj the readme
6.12.05 14.25 18.668 O a--- usbecd.txt
6.12.05 19.14 2.062 ® a--- | usbread.cmd
6.12.05 19.13 9.635 ® a--- | usbwrite.cmd
6 file(s) 32.240 bytes used

1.499.275 K bytes free

the examples

B Warpstock Europe
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Starting with nho knowledge about K8055

Three fundamental questions

. How does the operating system (eCS) know
K8055 1s there ?

. How does K8055 start working ?

. What kind of information 1s needed to write
to K8055 and what is read from it ?

Warpstock Euro
K
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by Uwe Hinz, 2009

Wim Brul's USB device driver and eCS Jgirermstock Europe
Lge e, O

1. How does the operating system (eCS) know K8055 is there ?

The way to use the driver goes here:

Put in config.sys, a set of three numbers complete the D parameter.
The three hex numbers make the device identifiable.

DEVICE=C:\USBDRVS\USBECD.SYS /D :XXXX:XXXX:XXXX /N:$$$$$$$$ /S /V

All parameters T 1bcd[)evice

explained in
usbecd.txt

idProduct

idVendor
DEVICE=C:\USBECD10\USBECD.SYS /D:10CF:5500:0000 /N:$ /S /V

/! /

13/53 Obtained from USB Device Monitor for K8055 Minimum device name in all Wim Brul Examples
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Wim Brul's example - output of the REXX script 'usbwrite.cmd’
1. How does the operating system (eCS) know K8055 is there ?

<A jEREdiToT- (24D eskiopiKB0551KB055 USBECD DR REEEHS RIS () (=) :
File Edit Options Help | After Reboot an instance of

s

bLength T — Wim Brul's driver is loaded.
bDescriptorType Descriptor Type It can be Checked Wlth the
'usbwrite.cmd' example. The
bDeviceClass Device Class code
bDeviceSubClass Device Sub Class code Screenshot ShOWS the same
bDeviceProtocol Device Protocol code |
bHMaxPacketSizeld Maximum Packet Size for endpoint O three numbers as they were
idVendor Vendor identification Used for the D parameter-

idProduct Product identification
becdDevice Device release number

bcdUSB USB specification release number

iManufacturer [1 Uellenan
iProduct 02 USB K&d55
iSerialNumber oa Ho String!

Caution ! The name
'usbwrite.cmd'

bHumConfigurations o1 NHumber of possible Configurations

is misleading !
Only general setup data are
written to the USB device !

Device Driver 5 - Device Descriptor

bLength o9 ‘ Descriptor Length

hNesrrintorTune 2 NDpscrintnr Time

NS

¥

B Warpstock Europe
o
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The next level g

k. Warpstock Europe
=
=

2. How does K8055 start working ?

After the Wim Brul examples did it, the next question is:

- What shall be sent to the USB device to make it work ?

USB devices can have one or more configurations. A very common example is a digital photo camera.
One configuration is its appearence as a Mass Storage Device while transfering data to a PC. An alternative
or second configuration is its ability to react as TWAIN compatible hardware.
1. One must know how many configurations a K8055 has got !
2. Even if KB055 has got only one configuration, is it active by default ?
3. How can this configuration be activated ?
4. The examples, provided by Wim Brul, do not set anything concerning device properties.
Being generic, the driver 'usbecd.sys' knows nothing in particular about K8055 and any other device !
What does the Setup Packet look like, that can activate configurations ? [3]

6. Setting a configuration is the same as transfering a Setup Packet to the particular USB device !

How a Setup Packet is sent, can be found in 'usbwrite.cmd' lines 31, 32 and 33.

15/53
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How many configurations K8055 has got ?

2. How does K8055 start working ?

16/53

TOrVErsion|o.g.1

LA
System * Devices

ﬁ Device Report Yiew

USB devices plugil
# VYendor

1 Yelleman

|

Mumber of USB Devi

k{< Device DESCIlptan e

Type HE T
USE Rev : 11D
Class : Reserved (0)

Suhclass : Beserved (0)
Frotocol : Beserved (0)
Device Infurmatlun is defined at int
Max. packetsize : OB
Wendor ID : 1LOCF
Froduct ID : 5500
Device Beleaseff : 0DOD
Strings:
Manufacturer Name : VWelleman
Product HName : USE EBDS5

Serial number : Not implemented
Number of Configurations :

Configuration 0 :

Lenght W or
Name :

Walue “ L
Attributes : DOxED
Fower : 100 ma
Interfaces : 1

by Uwe Hinz, 2009

B Warpstock Europe
o

[\S)
o
o
W

Mov. 1315, Sralsund, Gamany

The tool
'USB Device Monitor'

can tell the developer
how many configurations
K8055 has got.

Answer: Only one !

The Setup Packet 'Set configuration 1' looks like

00 09 01 00 00 00 00 00 [3]
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After the Wim Brul examples run, and the only configuration is set active, the next question is:

The next level

3. What kind of information is needed to write to K8055 and what is read from it ?

- How do | know what must be sent to the USB device in order to use its functionality ?

- What will the USB device send me back ?

If the manufacturer does not publish any appropriate specification, an OS

different from eCS and a test application have to be used in order
to observe the data exchange with

K8055 !

Moreover, what tool can help to observe the data exchange ?

17/53
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The next level

3. What kind of information is needed to write to K8055 and what is read from it ?

Warpstock Europe
h
oy -

After the Wim Brul examples run, and the only configuration is set active, the next question is:

- How do | know what must be sent to the USB device in order to use its functionality ?

- What will the USB device send me back ?

If the manufacturer does not publish any appropriate specification, an OS
different from eCS and a test application have to be used in order
to observe the data exchange with

K8055 !

Moreover, what tool can help to observe the data exchange ?

18/53 Hardware: Ellisys Software: usbsniffer
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The USB analyser hardware Ellisys 110

3. What kind of information is needed to write to K8055 and what is read from it ? Hardware: Ellisys

An USB analyser had to be ordered !

Market investigation
lead to the

Ellisys 110 .

Including the analyser
programme
Ellisys Visual USB

for Win2000, it promised

professional support. B Warpstock Europe
19/53 .
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Watching the data exchange Ellisys 110

3. What kind of information is needed to write to K8055 and what is read from it ?

Hardware: Ellisys

No additional wires or
settings are needed.

K8055 data exchange a €€ wn3
will be investigated with , [2]
Ellisys 110 P c?®
PC (any OS)

development takes place here

ul

| W
20/53

The analyser application

Ellisys Visual USB

USB cable

( Win2000, XP )
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K8055 data exchange log made by the analyser hardware Ellisys 110

3. What kind of information is needed to write to K8055 and what is read from it ?

‘H RKBO55. ufo - Ellisys Visual USB

21/53

(/) File Miew Search Record Help
35 o0 EEH «@ o %
m Item Device  End... 1. Status  Speed | Comment Time: L
o it e #c. w6975 7 T 57| Geben sie
c B suspended (253.2 ms) 0,000 000 000
— 5F Reset (10.0ms) 0,263 191833
o #AE Keep Alive (85) 0,294 180 167
c < =|[E@ GetDescriptor (Devics) 0i3 0 oK LS 18 bytes (1201 1001 000000 08...) 0,375 193 456
- — + = SETUP trarsaction 03 0 ACK LS & bytes (80 D6 00 01 00 00 12 00) 0,378 193458
C F 4 IN transaction 03 1} MAK LS Mo data 0,378 305 395
e) [# 4= IN transaction 0i3 0 ACK Ls & bytes (12 01 10 01 00 00 00 08) 0,379 193270
- + ¢ IN transaction i3 1] MAK LS Mo data 0,379 303 955
. # 4= IN bransackion 0{3 0 ACK LS & bytes (CF 10 00 55 00 00 01 02) 0,350 193 166
>~— # & IN transaction 003 i} MAK LS Mo data 0,350 304 541
[# 4= IN transaction 03 0 ACK Ls 2 bytes {00 01) 0,381 193083
+ =% OUT transaction 0{3) o ACK LS Mo data 0,381 272 437
To) +AF Keep flive (S) 0,379 180 687
Te} wEg SetAddress(3) 0i3 0 oK LS Mo data 0,353 192 958
S #E Keep alive (56) 0,334 180270
+ |@ GetDescriptar (Configuration) 3 i} [o]4 LS 4 bytes (09 02 29 00) 0,439 193 250
oo AT Kesp Alive (3) 0,440 180 562
@ IS, GetDescriptor (Device) oK LS 18 bytes (1201 1001 000000 08,..) 10,379 265 020
cC #AE Keep Alive (S) 10,380 252 354
-— B8 GetDescriptor (Device) 3 i INVA.,. LS 18 bytes (1201 1001 000000 08...) 10,354 264 625
(L) +F Keep Alive (5) 10,385 251 958
_m + E‘ﬁ: GetDescriptor {String lang IDs) 3 1} oK LS 4 bytes (04 03 02 04) 10,359 264 291
— #AE Keep Alive (3) 10,390 251 625
- — + @ GetDescriptor [String iConfigu... 3 1] IMNYA.. LS 4 bytes (04 03 09 04) 10,392 264 166
[ + 5 Keep Alive (5) 10,397 251 291
- =8 SetConfiguration (11 3 0 oK L5 10,401 263 604
(qV] [ = SETUP transaction 3 i ACK L & bytes {00 09 01 00 00 00 00 00} 10,401 263 604
+ 4= IN transaction 3 a ACK LS Mo data 10,401 375 625
+5F Keep flive (9) 10,402 250 916
[# 4= IN transaction 3 1 0 ACK LS & bytes {00 00 00 00 00 00 00 00} 10,410 263 541
#AE Keep Alive (2) 10,411 250 937
+ 4= IN transaction 3 1 0 ACK LS & hytes (00 01 44 E0 00 00 00 00) 10,418 263 541
HiE Keep Alive (24) 10,419 250 937
[# 4= IN transaction 3 1 0 ACK LS & bytes (00 01 44 E0 00 00 00 00) 10,442 263 666
#AE Keep Alive (8) 10,443 251 020
# 4= IN transaction 3 1 0 ACK LS & bytes (00 01 45 E0 00 00 00 00} 10,450 263 645
+ % Keep Alive (16) 10,451 251 020
[# 4= IN transaction 3 1 0 ACK Ls 8 bytes (00 01 44 E0 00 00 00 00} 10,466 263 708
# 5E Keep Alive (8) 10,467 251 062
+ 4= IN transaction 3 1 0 ACK LS 5 bytes (00 01 44 E0 00 00 00 00} 10,490 263 770 ¥
b3 | &
Ready

Hardware: Ellisys

Details 1o
GetDescriptor (Configuration)
Q Configuration descriptor ¥ o
_i,l bMumInterface 1
,i/ bConfigurationValus 1
_i,l iConfiguration 4
i) bmattributes. Not supported
RemoteWaksup
i) bmAttributes. SelfPowered |No, Bus Powered
ig' bMaxPower 100 mA
ﬁ Interface descriptor ¥ @
ij bInterfaceMumber 0
f,z' bAlternateSetting 0
i,)' bMumEndpoints 3
i) bInterfaceClass Human Interface Device
(Find out more onling)
Unknown descriptor .
A bLength valid
i) bDescriptorType Class: Ox21
Remaining descriptor data |7 bytes
Q Endpoint descriptor ¥ o»
j,/ bEndpointaddress 1IN
.i/ bmattributes. TransferType | Interrupt
1) wMaxPacketSize 3 bytes
j/ bInterval 10 frames (10 ms)
,0 Endpoint descriptor ¥ o
i) bEndpointaddress 1 0UT
A bmattributes. TransferType | Interrupt
1) wMaxPacketSize 8 bytes
A bInterval 10 frames {10 ms)

_.,__JDetalIs Mpata | Ps

ﬁﬁxporr B‘l_:praor;s S Trigger

12201 elements displayved

2.1.2800.0

Configuration 1 set active

For details see [3].

ﬂ Warpstock Europe
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Thorough investigation must reveal the K8055 data traffic

3. What kind of information is needed to write to K8055 and what is read from it ?

22/53

‘P RKB055. ufo - Ellisys Visual ISB

File Miew Search Record Help Hardware: E”|SyS
LA s + T
Item Device  End... I. Status = Speed = Comment Time 4| | Details X
: ¥ 6. 76 ¥ 75 ¥ T 7] Gebens
B cispended (263.2 ms) 0,000 000 000 GetDescriptor (Configuration)
% Reset (10.0 ms) 0,283 191 533 T e
# L Keep alive (551 0,294 160 187
=53 GetDescriptor (Devics) 0@ o oK L5 18 bytes (1201 1001 000000 08...) 0,375 193 458 & ithumiintortace :
+ = SETUP transaction 0(3) i ACK LS & bytes (80 06 00 01 00 00 12 00} 0,378 193 458 i) bConfigurationvalue 5
# 4= IN transaction i3 1] Ak Ls Mo data 0,378 305 395 i) iconfiguration 4
[# = IN transaction 0iE o ALK L5 & bybes (12 01 1001 00 00 00 08) 0,379 193270 A -
¥4 IN transaction oG o NAK LS Na data 0,379 303 958 v hm’a‘ttr't:”tes‘ ot supparied
+ 4= IN bransaction 0 o ACK L5 & bybes (CF 1000 55 0000 01 02) 0,350 193 166 - oo arsT
# 4= IN transaction 0i3 0 HAK LS No data 0,360 304 541 4/ bmAttributes. SelfPowered |No, Bus Powered
[# = IN transaction 0(3) 0 ACK L5 2 bytes (00 01) 0,381 193083 i) bMaxPower 100 méa
+ =% OUT transaction 03 i} ACK LS Mo data 0,381 272 437 aﬂ .
+ 5L Keep Alive (51 0,379 180 657 e
WG Setaddress (3) o o ik LS Mo data 0,383 192 958
#EE keep flive (S6) 0,354 1860270
+ |@ GetDescriptor [Configuration) 3 1] oK L3 4 bytes (09 02 29 00} 0,439 133
4':5{?: Keep Alive (3)

I+

Ar kKeep live (5)

#18 GetDescriptor (Device) 3 i oK LS 18 bytes (12 01 ha“
SED
\N {0

+ @ GetDescriptar (Device) 3 1} INVA.. LS 18 bytes (12 01 1 S\
+HAF Keep flive (S) P\“a\y
= GetDescriptor [String lang IDs) 3 1] [o]4 L5 4 bytes (04 03 09 0
1 5F Keep Alive (3) ‘.\SU Class: Dx21
+ @ GetDescriptar (String iConfigu... 3 a INVA.. LS 4 bykes (04 03 09 04) 00 W descriptor data |7 bytes
+ fﬂ: Keep live (5)
=] @ SetConfiguration (1) 3 1] Ok L3 No data ot Q Endpoint descriptor ¥ o»
= SETUP transaction 3 0 aCK LS & bytes (00 09 01 00 00 & o1 263 604 i) bEndpointAddress =
+ &= IN transackion 3 1] ACK LS Mo data 10,401 375 625 1 —— =
53 Keep live (3 sopan L bmAttributes. TransferType | Interrupt
+ 4+ IM transaction 3 1 0 A Ls & bytes (00 00 00 00 00 00 00 00} 10,410 263 541 1) wMaxPacketSize 3 bytes
sen : A
#ng Keep Allve (8) 10,411 230 937 1 binterval 10 frames (10 ms)
+ 4 IM transaction 3 1 0 Ak LS & bytes (00 01 44 E0 00 00 00 00} 10,415 263 541
5 5L Keep Alive (24) 10,419 250 937 0 Endpoint descriptor ¥ »
[+ ::n IM transaction 3 1 0 Ak LS & bytes (00 01 44 E0 00 00 00 00} 10,442 263 666 ) BEndbointAddrees 1 auT
w5 Keep Alive (2) 10,443 251 020 :
# 4= 1IN transaction 3 1 0 ACK L5 & bytes (00 01 45 E0 00 00 00 00) 10,450 263 645 4) bmaAttributes. TransferType | Interrupt
sen 3
+3r Keep Alive (16) 10,451 251 020 L wMaxPacketSize g bytes
’ ¥ G Warpstock Europe
[+ 4+ IM transaction 3 1 0 Ak LS & bytes (00 01 44 E0 00 00 00 00} 10,466 263 705 3 3 .
o 3 A1) bInterval 10 frames {10 ms) h. . F N
H i Keep alive (8) 10,467 251 062 . ':?6 O
+ 4= IM transaction 3 1 0 ACK LS & bytes (00 01 44 EO 00 00 00 00) 10,490 263 770 0| | = O
£ | > U Details | Binata ) Search | ‘g Export Options | ¢ Trigger
= L Ol ol ﬁ B‘ il Straisund, Gemrany e
Ready 12201 elements displayed 2.1.2800.0




The USB I/O-Board VELLEMAN K8055 working with eCS

by Uwe Hinz, 2009

Thorough investigation must reveal the K8055 data traffic

3. What kind of information is needed to write to K8055 and what is read from it ?

a,

BE126786 21:22:00

@ | Texf Editor-D:ADesktop\KE055\K8 055\ ushe cdD0NKE055 - 01,10
File Edit Options Help
oB126779 21:22:00 Status = DDODDODOOQ
OpiZ26780 21:22:00 —-- URB_FUNCTION_BULK_DOR_INTERRUPT_TRANSFER:
0B126781 21:22:00 PipeHandle = BxC19CC518
0B126782 21:22:00 TransferFlags = DPEROOE3 (USBD_TRAMSFER_DIRECTIOH IN, USBD_SHORT_TRAMSFER_OK)
0O126783 21:22:00 TransferBufferlLength = 000DQOO3
Be126784 21:22:00 TransferBuffer = cl9ef310
00126785 21:22:00 TransferBufferMDL = cl9efbal

00126787 21:22:00 000 :; Wh t d
00126788 21:22:00 71 01 ba 8e 00 0O DO OB a OeS eVer

Software: usbsniffer =

Be126789 21:22:00 UrbLink = BEAUODEO G . byte
pe126790 21:22:00 UsbSnoop - DispatchfAny : IRP_MJ_TINTERHAL_DEU Olng throU h mean ?
pe126791 21:22:00 UsbSnoop - MyDispatchInternalIOCTL (FFBZBD87] g the Log FI . .
00126792 21:22:00 >>> URB 5282 going down >>> ne must lie |s the analyei
00126793 21:22:00 Status = 0POEOOEO gess, assy a}/Smg jOb
Be126794 21:22:00 -— URB_FUNCTION_BULK_OR_INTERRUPT_TRANSFER: OVer a b me, COmpar "
0R12679%  21:22:00 PipeHandle = BxC19CCH18 ’g I’)Umbe € or prediCt
Be126796 21:22:00 TransferFlags = OEEOOOO3 (USBD_TRATSm e r Of CyCIeS
pe126797 21:22:00 TransferBufferlLength = 000DQOO3 -
Be126798 21:22:00 TransferBuffer = cl9ef310
0126799  21:22:00 TransferBufferrDL = DDOOOOOG
Be1 26800 21:22:00 UrbLink = BERUODEO
0Bi1z26801 21:22:00 UsbSnoop - DispatchAny : IRP_MJ_INTERHAL_DEVICE_CONTROL
0oi126802 21:22:00 UsbSnoop - MyDispatchInternalIOCTL(FFE2BD87) : fdo=C18A38B8, Irp=C19E3360
0R126803 21:22:00 »»» URB 5283 going down >3>> =
ooiz2e604  21:22:00 Status = DDOOOOOO o
Be1 26605 21:22:00 -— URB_FUNCTION BULK_OR_INTERRUPT_TRANSFER:
DoizeE06  21:22:00 PipeHandle = BxC19CCh2C
Be1 26807 21:22:00 TransferFlags = DPOOOOO2 (USBD_TRANMSFER_DIRECTION OUT, USBD_SHORT_TRANSFER_OK)
00126508 21:22:00 TransferBufferlLength = 000DROO3
Be126809 21:22:00 TransferBuffer = ehal8f49
Be1Z26610 21:22:00 TransferBufferMDL = BEAUODEO
0o126811 21:22:00
pe1Z26612 21:22:00 onee :
oo126813  21:22:00jlES 1 00 60 00 OO0 OO0 OO
Be1Z26814 21:22:00 UrbLink = BERUODEO
00126815 21:22:00 UshSnoop - MyInternalIOCTLCompletion(FFOZBCO8) : fido=C1AB5778, Irp=C19COCAQ, Context-Ci1CB5E30
23/53 BO126816 21:22:00 <<< URB 5281 coming back <<< -
[Found N | Y

Warpstock Europe
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Ellisys or usbsniffer ?

3. What kind of information is needed to write to K8055 and what is read from it ?

Hardware: Ellisys

- Price
- Output
- OS

- Equipment

- File size / minute

- Readability
- Assistance

800 EUR
Binary (Exportfilter txt, xlIs.. - extra costs)
Win2000, WinXP

Little Box ( 50 x 80 x 80 mm ), cables

appx. 250KByte per minute
( KB055-Demo conditions (Win98) )

very good
excellent | Help with citations of
USB 1.1 Specifications

by Uwe Hinz, 2009

B Warpstock Europe
o K m

[ i '%% S

[ < Software: usbsniffer

free (downloaded from the internet )
txt format
Win98, Win2000, WinXP

no extra hardware, cables

appx. 5SMByte per minute
( K8055-Demo conditions (Win98) )

poor
nothing alike

24/53
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A walk through the desert B, Varpstock Europe

: ’%%

Mov. 1315, Sraisund, Gamany

3. What kind of information is needed to write to K8055 and what is read from it ?

600

25/53
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Discovered K8055 commands and answers

3. What kind of information is needed to write to K8055 and what is read from it ?

£ Warpstock Europe
o N

Witing — allways 8 bytes going to K8055

05 xx yy zz 00 00 OO0 0O

N N N

A A
| |
| |
| - - - Unknown
Al ways 05, -----
Reason unknown
Digital Qut Ox--- xx 00h..FFh (0..255)
Anal og Qut AD1------ yy 00h..FFh (0..255),0..5Volts
26/53 Anal og Qut AD2--------- zz 00h..FFh (0..255),0..5Vol ts
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£ Warpstock Europe

Discovered K8055 commands and answers

. . , . . . . E E- Oty ()
3. What kind of information is needed to write to K8055 and what is read from it ? . ""%,

Readi ng — al |l ways 8 bytes com ng from K8055

XX 00 yy zz 11 Il jj JJ
N\ N\ N\
| A A A
| | |
| | --- | 2 cCounter
Digital InlIx -- | | | --------- | 1 Counter
encoded xX | 1:16,12:32,13: 1, 1 4: 64, | 5: 128
yy 00h..FFh (0..255),0..5Volts
Unknown- - - - - - zz 00h..FFh (0..255),0..5Volts
Anal og In DAl------- I1ii 0000h..FFFFh (0..65535) events
Analog In DA2---------- JJjj 0000h..FFFFh (O..65535) events
27/53
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The difference between Setup Packets and Parameter Packets

£ Warpstock Europe
3 , pe

The USB driver wants OXEC inthe | [ g " S
request type byte to do data

exchange instead of setup.

0009 01 00 00 00 00 00 [ [ EETEAIRMEI LS ()@ @
for setup (SetConfiguration 1) . Filef Edit Opfions Help

bmRequestType {0xEC} Parameter I~

bmToggle 1078} Data Toggle
wValued {0} Hot Used =|

wValuel {0} Hot Used
EC Ox 00 00 XX XX XX XX bEndpointAddress Endpoint Address
for data exchange bmAttributes | Transfer Type

wLength Data Length L
28/53 == i 31
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Basic form of Parameter Packets and how to complete it

- Basic type of Paraneter Packets :

For sending or getting data
EC Ox 00 00 xx XX XX XX

xx is the unknown part.
It must be extracted from the

the Configuration Descriptor.
See next pages....

: Warpstock Europe
29/53 ' S

-




The USB 1/0O-Board VELLEMAN K8055 working with eCS

by Uwe Hinz, 2009

Two types of Parameter Packets are needed

. Warpstock Europe
MJ
o
o
w0

- Two types of Paraneter Packets :

Sending data to the device
EC Ox 00 00 01 03 xx xX

Getting data fromthe device
EC Ox 00 00 81 03 xx XxX

Endpoint addresses (0x81, 0x01)
and transfer type (0x03) are
completed.

The remaining xx indicates the

length of the trailing data. The
maximum length is passed in the
Configuration Descriptor too.
See next pages....

30/53
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Parameter Packets ready for K8055

- Paraneter packets wth data buffer
| engt hs i nsert ed:
( data buffer not shown )

Sendi ng data to the device (K8055)
EC Ox 00 00 01 03 08 00

Cetting data fromthe device (K8055)
EC Ox 00 00 81 03 08 00

Parameter packets in usable form. Trailing data
are not mentioned here.
See next two pages that show

complete parameter packets for sending and
31/53 reading...

by Uwe Hinz, 2009
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How to put Parameter Packet and K8055 data together (writing)

# . Warpstock Europe
- N

ec 1800 00 01 03 08 o0 05 55 80 OE 00 00 OO OO vefore call
ec 10Jo0 00 01 03 08 00 05 55 80 OE 00 00 OO0 OO after call

EC 18]. . A A
EC 10]. . A A A
| | |
| | |
Al ways 05 ----- | | | --------- Unknown
Reason unknown
Digital Qut Ox--- Ox 00h..FFh (0..255)
Anal og Qut ADl1------ ADL 00h..FFh (0..255),0..5Volts
Anal og Qut AD2--------- AD2 00h..FFh (0..255),0..5Vol ts
32/53
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How to put Parameter Packet and K8055 data together (reading)

£ Warpstock Europe
" | N m

|-
iy “-"r% o
Mo, 1315, Straisund, German)

Par anet er Packet wMmth data to be read

ec 18loo 00 81 03 08 00 2E 2E 2E 2E 2E 2E 2E 2E vefore call
ec 10J00 00 81 03 08 00 40 01 FO OF 01 OO0 02 OO0 after call
A

EC 18]. . A
EC 10]. . A A A
| --- |2 counter
--------- | 1 Counter
Digital In Ix --
Unknown- - - - - - | x encoded
Anal og In DALl------- DAL 00h..FFh (0..255),0..5Volts
Analog In DA2---------- DA2 00h..FFh (0..255),0..5Volts

33/53
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Parameter Packet and data put together for sending o Eurpe

£ ]
7 oy, O

6002

1, O

[*-= reXX fragmMent ==-==-==-=menmeemeemeeoeeoeeeeecocacoacoacoamcaaan-- y  —
/* DataFromApplicationToDeviceK8055 8 bytes prepaired to be written
sTrailingData = X2C(05 55 80 OE 00 00 00 00 ) /* 8 bytes */

oiBuffer = X2G(EC 08 00 00 01 03 08 00) || sTrailingData
EC 08 00 00 01 03 08 00 05 55 80 OE 00 00 00 00 Variable: oiBuffer

CALL WriteAndReadProce!W

EC 00 000001030800 0555 80 0E 00000000

DataToggleBit before CALL

[

P — y DataToggleBit after CALL

WriteAndReadProcedure:
RC = CHAROUT(ddName, oiBuffer)
RETURN

34/53




The USB I/O-Board VELLEMAN K8055 working with eCS

35/53

. and for reading the answer

by Uwe Hinz, 2009

£ Warpstock Europe
1 Ta n
N, O

o

/*-- rexx fragment ------------------meuuu-
/* DataFromDeviceK8055ToApplication 8 bytes waiting to be read
sTrailingData ="........ ' [* 8 bytes empty, — phantasy characters */

oiBuffer = X2C(EC 00 00 00 81 03 08 00) || sTrailingData

CALL WriteAndReadProcedure
EC 08 00 00 81 03 08 00 40 01 FO OF 01 00 02 00

EC 00 0000810308 00 2E 2E 2E 2E 2E 2E 2E 2E | | \/griable:

oiBuffer

\

DataToggleBit before CALL

RETURN

WriteAndReadProcedure:

RC = CHAROUT(ddName, oiBuffer)

DataToggleBit after CALL
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Further Developing with eCS after the data exchange is known

After data exchange between the
OS and eCS is analysed and the
meanings of messages are clear,
development can go ahead with
less equipment.

FEOS5-1

A ]
F I-_ I“: S ¥ A
.." i [STEN as] o _':.'_-_ 3 5 L .
& | i\
"% @ VELLEMAN 2003 |Ejj CE 'gx

K8055

PC (eCS)

development takes place here

’;j/ USB port

1
el

B Warpstock Europe
36/53 :
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From Phase 1 to Phase 2

Phase 1 Phase 2

- Creating a Test Application

- Collecting knowlege with C using USBCALLS [7] ?

about K8055 using /
Wim Brul's driver
e

- Testing the knowlege
with a number of small .
- Creating a

: Phase 6..7 ?
REXX scripts new K8055 driver ?

- Creating a Test Application
from the small REXX scripts ?

. Warpstock Europe
a S
.'.. £

Maw.
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Wim Brul's 'usbwrite.cmd’' changed to work with K8055

S WNIER Editor-C:\De sktop \USBWIRCHD RN I Gl ()

With 20 extra lines of source code Fle Edit Options _Help E
. . £+ provide description #/ j
usbwrite.cmd can be turned into call OutputDeviceDescription
a little programm that will work with CALL i toSeruphndRaadescriptor | Set Configuration 1
K8055 for output operations: oiBuffer = X2C( EC 00 0O 00 01 03 08 00 ) I
sOutData = X2C( 05 OF OO0 00 DO 0O 00 0O )
uisO‘l _cmd oiBuffer = oiBuffer || sOutData

CALL WriteSetupAndReadDescriptor Output via Ox:
SAY C2X{oiBuffer)

Line 1 — —
A Taser Bl GO T E O/ () (=) () | sav “waiting. . ." py (H01 L2 (LD, (LK) = (4
. : : ilndex = 300000
' File Edit Options Help | | DO UHILE iIndex > @ LD5, LD6, LD7, LD8 = OFF
Line 24 /# provide description #/ = ilndex = ilndex - 1 Dela
Line 25 call DutputDeviceDescription = EHD....W..WN&%""'— y
oiBuffer = ¥2C( EC 08 00 00 0f 03 08 0O )

Line 27 /+ release the device driver #/

! ; e , sOutData = ¥2C( 05 FO 00 00 00 0P OB 0O )
|I:!Re gg rc?ftream[ddﬂame, command’ , 'close’) oiBuffer - oiBuffer || sOutData
| exi - : .
©
Line 31 OutputDeviceDescription: B
Line 32 || niRuffar - cuhctris?~(AR A6 AR A1 AR AR 17 |71 7% release the device driver #/ LD1, LD2, LD3, LD4 = OFF
e { rc=stream{dddane, ' command’ , ‘close’ )

\Opened: Ct\Desktoph USEWRITEINS | | 7 [P LD5, LD6, LD7, LD8 = ON

Line 225 OutputDeviceDescription:
B Warpstock Europe niRuffor = auhatrlv?~(80 N AR A1 OA AR 12 |~

38/53 A (Opened: Ci\DeskiopUSEWOT.ClINS | | | Arecipe
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K8055 GUI written in VX-REXX

S

File Help

Timer 10ms - Analog

- Digital ~Input
~Output AD] 185

3d, 3h I 000

~Input ——
o8 AD2 175

jo?
& 1 L]06
& 12 Jos
= 13 jo4
[El 14 103
& 15 [x]02
%] 01

Status: | EC1000000103080005033A5700000000 BT

39/53
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Hypothetic use of K8055

DAC - Hot Spot

to eCS host
- Sensor Switches
Ox 8 lines >
- l Observed Processes - Controlled Logic
- Signal Generators
SB . or - Relay Blocks
u Ix 5 lines Experimental Setup or
. - St Mot
connector Controlled Devices or Bepper oore
- Bang-bang Servos
Mimed Interfaces - Slow Counters
ADx 2 lines - Heaters with
o Feedback
Dax 2 lines >
[ see page 3]
K8055
( fully USB powered ) i Warpstock Europe

40/53 ., S
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From Phase 2 to Phase 3

Phase 2 Phase 3

Turning the collected
knowledge into a
Device Control Application

- Test Applications with = 'K8055.cmd’
REXX or VX-REXX : .

to interface the
created |

Digital Thermometer
DTM 2010

. Warpstock Europe
i S
Mo,

41/53
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DTM 2010 - The Device, that can be connected to K8055

B Warpstock Europe

This historic digital thermometer was manufactured before 1989 by ' VEB Thermometerwerk Geraberg .

It is equipped with a reduced IEEE 488 Interface ( 8 Data Lines + 3 Handshake Lines, no Control Lines ) [6] [8].
42/53

A bit of extra electronics is needed in order to attach the device to K8055.



The USB I/O-Board VELLEMAN K8055 working with eCS

by Uwe Hinz, 2009

The extra hardware for connecting the DTM 2010 to K8055

DTM 2010 K8055

connector connector

DAV, 1 line 5 Opto

Couplers

DIOx, 8 lines mux _ DIOXx, 4 lines for

> > Input
% 5
6/@ 8to Selector, 0r§

2 x 4 2 lines 4 Opto
- Couplers

NRFD , NDAC, 2 lines for

Output

8 + 3 lines , GND 4 + 4 lines, GND

. Warpstock Europe
43/53 = ., S
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DTM 2010 signals and interaction with K8055

free scale drawing @ @
All signals comply with IEEE 488 (IEC 625) [6]
NRFD# (q) ’ \ 1" -

>10 ms <:> <:>
1 (6 NDAcH 1) 1"

Gray events, - time
signals set by K8055 | |
DAV | I

<:> | >time
. t DIO1...DIO8 I |

reen events,
/\\ | /\ | / time
| | >

last byte lower nibble current byte higher nibble current byte lower nibble next byte, higher nibble | Warpstock Eurape
I o

B E n
44/53 e S
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An Egg Boiler Example

by Uwe Hinz, 2009

45/53

Thermometer 'DTM 2010"' and

* REXX script ' K8055.cmd "

' Data file ' K8055.csv"

N4

OpenOffice Calgfile 'EIKO1.scx !

1000
g0.0 r{ W
a0.0

E0.,0 - - - -
s0.0 \\

"C Egg Boiler Temperaturevs. Time {/}

400
300

20,0 i
10,0
oo

10 20 30 40 a0 :
min



The USB I/O-Board VELLEMAN K8055 working with eCS

by Uwe Hinz, 2009

From Phase 3 to Phase 4

Phase 3 Phase 4

Project Team Bjorn Hennig and Uwe Hinz

- Trying to get rid of

VX-REXX. Turning the collected
It is very buggy and knowledge into a
not maintained any > DLL 1. Step
more. for KB055
A way to create with Open Watcom C
PM-Applications with
GUIl is needed !

B Warpstock Europe
46/53 ;

-
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Creating a DLL with Watcom C Done by Bjérn Hennig i Warpstock Europe

"o,

600<c

Folder Edit View Selected Help

N

doc  doxvfile

NI example EIS)

Folder Edit View Seleded Help

D O N

KE05500.dll  KB0550D.b  kE055e.exe

AR EEN R

func.obj k8055.def KB055.map HKE805500.dI kBOSSlkh MAIN.C  main.obj

A e

HBDEDD.lih KEBOS5DD.Ist Makefile.wmk Makefile.wmk  snapli.tat

wim.CMD

6 functions exported
by K8055DD.dlII

KBO55 Close. .......oovivvinnnnnnnnnn..
K8055_ DummyFnc. . . ... oo P

KBODS Init......covininiiiiiiiiiinnnnns K&D55DD. d11
KBOSS Open. . ... oo iiiiniiiiiiniiiinnneen K80550D. d11
KOS5 Read...........ccvviiiiiiiiiiinia. K80550D. d11
KO3 _WUrite. ... .ooiininiiiininniiinnnees K&0350D. d11

9 objects

K&e55DD. dl1 0f fset=00000BROH
K8055_0pen

K8055DD. dl1 O0f fset-00000000H
K8B55_Init

K&ea5DD. d11 Of fset=00000BOOH
K8055_Read

K8055DD. dl1 O0f fset-00000000H
K8055_Urite

K&e55DD. dl1 O0f fset-00000000H
K§055_Close

K&es5DD. dll 0f fset=00000BROH
K8055_DumnyFnc fj

(I

"example" (LAM Server Di 0 hyte 22.06.2009 22.¢

Just a glimpse of the
programmer's workshop

47/53
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Building an example with Watcom C

Done by Bjérn Hennig

5

Folder

 KBlibs RO

Edlr View SEIécrEd Help

T 20

Folder Edit View 5eleded Help

i Warpstnck Europe

A"
=)
o
O

e

k8055e.exe > snap01.ixt

J < N

KE05500.dIl KB05500.1L  kB0S5e.exe

ezl i

func.obj kB055.def KBOS55.map Ka05500.dll kOS5 MAIN.C  main. nhj

func.c  func.h

doc  doxvfile

/

OpysTApD.ixh

VESHIT
Help

& Text Editor-t:
File  Edit Dpnuns

=@

Start of K3d055e.exe

A =

HEDEDD.Uh KA05500.1st  Makefile.wmk Makefile.wrnk  snapDi.txt w'

The current driver name is: 5
Before loop

Outl = On
Data Read from K8055: &0 01 ED AG 00 OO0 DO OO
Out?2 = On
Data Read from K8O55: 40 01 ED A 00 OO0 0O OO
Outl = On
Data Read from K8O55: 80 01 ED A9 00 OO0 0O DO
OutZ = On
Data Read from KBD55: 40 01 ED A 00 OO0 0O OO
Outl = On
Data Read from K8O55: &0 01 ED AG 00 OO0 0O 0O
Out? = On
Data Read

wtnL CMD | 9 ohjects 60.60 KB

"example" (LAM Server DI 0byte 22.06.2009 22.¢

An example that proved
the concept !

from KBO55:

End of KEO55e.exe

Gawved: C:\Desktophsnap0i.tut N3

48/53 |
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The old To Do List

from: ,,Digital I/O with eComStation via the USB-Interface meM-PIO"

- Speed measurement and extended tests,

- Using a language different from REXX,

- Extending error checks within the applications, No, not done

- Doing the same project with USBCALLS, No, not done, project continued Wim Brul's driver

- Tests with more than one meM-PIO, No , not on the market any more, working with K8055 instead

- Adding a Serial Number check to bind an individual meM-PIQO to a future application, dito
- Getting a new meM-PIO and looking for the differences that occurred over time, No, see above
- Connecting meM-PIO with a device different from thermometer DTM 2010, No, not done

- Creating a project that is run by more than one person, , done ( Bjérn Hennig and Uwe Hinz )

- Turning Wim Brul's driver into a special meM-PI1O driver, No, not done, idea suspended

-and ...

. Warpstock Europe
[

49/53



The USB I/O-Board VELLEMAN K8055 working with eCS

by Uwe Hinz, 2009

To Do List

- Speed measurement and extended tests
- Going over from REXX to Python, Qt4-GUI, Watcom C...

- Tests with more than one K8055
- Adding a Serial Number check to bind an individual K8055 to a future application

- Extending error checks within the applications
- Connecting K8055 with a device, different from thermometer DTM 2010

- Continuing work in the project team

Warpstock Europe
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