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Features

* Adjustable Full-Scale Range

* Adjustable Speed

-Data Rate up to 6kSPS

-Integration Times as low as 166.5us
» USB interface with 1Mbps
* LAN interface 10-100 Mbps
* 2 x 32 galvanic isolated input channels split to X and Y
* Remote Module-Diagnostics : Temperature, Humidity, Supply-Voltage, Supply-Current, Power-ON/OFF, Reset
* Power-Consumption per module 3W
* ARM-Cortex M3 integrated Microprocessor System with active watch-dog reset of 30 sec

* Power-Supply Module MAX2512: 5V-9A, 12V-4A ; Schroff Part No : 13100112 @ RS-Online

Applications
* Photodiode Sensors
» X-Ray Detection Systems


https://uk.rs-online.com/web/p/rack-fitting-cases-enclosures/2550486433/?relevancy-data=636F3D3126696E3D4931384E53656172636847656E65726963266C753D656E266D6D3D6D61746368616C6C7061727469616C26706D3D5E5B5C707B4C7D5C707B4E647D2D2C2F255C2E5D2B2426706F3D31333326736E3D592673723D2673743D4B4559574F52445F53494E474C455F414C5048415F4E554D455249432673633D592677633D4E4F4E45267573743D3133313030313132267374613D313331303031313226

Description

The CDC064 module uses two independent 32-channel current-input analog-to-digital (A/D)converters for X
and Y readout.

It combines both current-to-voltage and A/D conversion so that 32 separate low-level current output devices,
such as photodiodes, can be directly connected to its inputs and digitized.

For each of the 32 X and 32 Y inputs, an integrated circuit (DDC) provides a dual-switched integrator front-end.
This configuration allows for continuous current integration: while one integrator is being digitized by the
onboard A/D converter, the other is integrating the input current. Adjustable integration times range from 166 us
to 1s, allowing currents from fAs to uAs to be continuously measured with high precision.

CDCO064 Connectors and LED Functions

Sensor Input :

78-pol D-Sub HD, Male, Type SPC15370, Order-No 1564259
Distributor Farnell.com

USB:

921600 baud, no parity, 8 data bits, 1 stop bit

USB-B, 4-pol, Type 0670688110, Order-No WM 12786-ND
Distributor Digikey.com

LAN:

RIJ-45, Ethernet (MDIX)
10 Half Duplex

10 Full Duplex

100 Half Duplex

100 Full Duplex
AutoSensing
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— Modul PWR

£
]
-
]
c
)
o
&
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Switzerland

Backplane :
Eurocard DIN 41612, Type 09031647921, Order-No 1096903
Distributor Farnell.com
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Frontpanel LED Function

LED Control
X DDC-X RunEn-Register Bit[0]
Y DDC-Y RunEn-Register Bit[0]

Sensor-PWR Power_Reg (0x1C) Bit[0]
Module PWR | Front-panel handle Up/Down

Table 1
64-Channel Current Input Signals Connector P1
P1 Connector
Signal Pin Signal Pin Signal Pin Signal Pin d gu
ISO-GND 60 | ISO-GND 21 | ISO-GND 40 | ISO-GND 1 as
X_DDC4 61 | X DDC3 22 | X_DDC2 41 | X_DDC1 2 5 E:
X_DDC8 62 | X DDC7 23 | X_DDC6 42 | X_DDC5 3 ! g g
X_DDC12 63 | X_DDC11 24 | X_DDC10 43 | X_DDC9 4 oz °
X_DDC16 64 | X_DDC15 25 | X _DDC14 44 | X_DDC13 5 .—I |
X_DDC20 65 | X_DDC19 26 | X _DDC18 45 | X_DDC17 6 e .
X_DDC24 66 | X_DDC23 27 | X_DDC22 46 | X_DDC21 7 :'
X_DDC28 67 | X_DDC27 28 | X _DDC26 47 | X_DDC25 8
X_DDC32 68 | X_DDC31 29 | X _DDC30 48 | X_DDC29 9
ISO-GND 69 | ISO-GND 30 | ISO-GND 49 | ISO-GND = 10
Y-DDC2 70 | Y-DDC1 31 | I1ISO-GND 50 | ISO-GND = 11
Y-DDC6 71 | Y-DDC5 32 | v-DDC4 51 | Y-DDC3 12
Y-DDC10 72 | Y-DDC9 33 | v-DDC8 52 | Y-DDC7 13
Y-DDC14 73 | Y-DDC13 |34 | Y-DDC12 53 | Y-DDC11 14
Y-DDC18 74 | Y-DDC17 35 | Y-DDC16 54 | Y-DDC15 15
Y-DDC22 75 | Y-DDC21 |36 | Y-DDC20 55 | Y-DDC19 16
Y-DDC26 76 | Y-DDC25 |37 | Y-DDC24 56 | Y-DDC23 17
Y-DDC30 77 | Y-DDC29 |38 | Y-DDC28 57 | Y-DDC27 18
ISO-GND 78 | ISO-GND 39 | Y-DDC32 58 | Y-DDC31 19
ISO-GND 59 | ISO-GND = 20
Table 2 Image 3

ISO-GND is isolated from Chassis-Ground and from all other modules in the chassis.
It is the return path for all 64 current input signal currents.


https://ch.farnell.com/multicomp/spc15370/stecker-dsub-high-density-90-78p/dp/1564259
https://www.digikey.com/products/en?keywords=0670688110
https://ch.farnell.com/harting/0903-164-6921/messerleiste-2reihig-abge-64pol/dp/1096903?iscrfnonsku=true&st=09%2003%20164%207921

Module Dimension

The CDC064 module is a CompactPCI Plug-in Unit with one Bottom-Handle and uses two slots (8hp) of a 3U,
84hp Rack Mount Chassis. PCB size is 100mm x 160mm.

78-pol Sensor-Input P1

Power Input P2

Handle-Power-Switch Shield-Bottom

Image 4: CDC064 Module bottom side view. The analog circuits are fully shielded on both sides.

Low Voltage Power Input at Connector P2:
e +5V DG/ 0.4A max
e +12V DC/0.2A max, galvanic isolated analog supply

Supply Voltage Tolerance: +10%

Power-Input P2
Cl +5V_DG
Al +5V_DG Return (GND)

A32 +12V_DC
A31 +12V_DC Return (AGND)

Table 3
Note: Both module supplies are switched ON/OFF by the frontpanel-handle switch.

Mains AC Power Input CDC-B9 Chassis

Mains Power Input: 230V AC
Two fuses: Phase and Neutral with 2Ampere, Slow characteristic

Image 5: Remove power-cord to get access to the extraction slits to change fuses.

Max Power Consumption with nine CDC064 Modules installed: 50 Watt

High voltage is inside the chassis. Do not open. Do not remove screws.



Module-Setup

» Com-Port Selection

Select JP3 JP4 Default
USB 2-3 2-3
LAN 1-2 1-2 X
Table 4

USB port is selectable with jumper JP3, JP4 at upper position 2-3.

UART Settings :
Baud-Rate : 921600 fixed
Parity : No
Data-Bits : 8
Stop-Bit : 1

LAN port is selected with jumper JP3, JP4 at lower position 1-2.

The LAN connection is done with the XT-Nano-SXL LAN to
UART interface via local port 1002 ( table 4 ).

Image 7

Each module has its individual MAC address, labeled at the PCB.
AK-Nord provides an Administrator tool for programming the interface parameters as well as permanent IP.

XT-NANO SXL settings

Serial Config Menu TCP Menu | DHCP Menu |
1 | Baudrate 921600 (1.041.666) 1 | Port Timeout 30 (sec) | 1 | DHCP (Y/N) ! Y |
2 | Databits 8 2 | TCP-KeepAlive (Y/N) Y
3 Parity N 3 Naglemode (Y/N) Y Set DHCP = N for permanent IP
4 Stoppbits 1 4 Num of TXPackets 0 (auto)
5 Flow Control N
6 RTS Protocol 0 WEB-Login
7 | DCD Protocol 0 | User ] XT
8 DTR Protocol 0 i Password § XT
9 DSR Protocol 0
a Emulation TCPSERVER DNS-Menu
b EmuCode 0 1:DNS Serverl 10.0.0.1
c BUS RS232 2:DNS Server2 0.0.0.0
d InputTimeOut*10ms 0 3:DNS Name CDCO64_xxx
e Local Port 1002
f | With SSL/TLS N xxx= Serial number 000..999

Table 5: Default XT-Nano-SXL Interface Parameters
XTAdminXXL ~3 | T E———— - (=S > ]
5 @ % 2L B O

Exit About | SetlP Telnet Browser | XTConnect XTSerial Update | Place Help

XTSetlPvd

Qe
Standard | via Mac-Address

‘ Please select an interface in the device list and open i up by clicking on the

HPPA

- R XT-NANC-SXLEF
=& CDCOB4_005

100012

symbol. By pressing the left mouse button on the green PCE symbl, 2l felds wil filed
out and you can then make your settings. | the desired inerface is not displayed in the
device lst, try & with via MAC address'
Informations
Host/DnsName
IP-Address
Mac-Address

CCH 5
Model XT-NANG-SXL-EF

Version V185

New settings
Compuer IP

- IPv4

SubnetMask 2552552550
DNS/Hostname  CDCO064_005
10001
10001

©) Settemporary
©) Set permanent

Gateway

DNS-Server

® = B B
Poll | Refresh | IPvd | P&

Scan

Operating system: Microsoft Windows 7 Home Premium 64-Bit

Image 8 : Programming permanent IP-Address with the Admin tool from AK-Nord


http://ak-nord.de/XT-Admin-XXL.html

Communication
Communication via LAN or USB is done in ASCII-code and hexadecimal numbers with commands described
in the « CDC064 Commands and Registers Rev 3.3 » table.

Commands

Display with address increment:

d(addr,nunits) example: d(0x4,0xa)

d() reads nunits of 32 bit data starting from addr, incrementing the addr +4 after each read; nunits range:
0x1..0x20

Write:
w(addr,data) example: w(0x5,0xb)
Command w() is to write data to the specified address.

Display without address increment:
D(addr,nunits) example: D(0x4,0xa)
Command D() is same as d() but without increment of addr.

Display Repeat:
d() : Uses the previously transmitted values of addr and nunits.
This command gets the fastest response time.

Command-examples are in « CDC064 Commands and Registers Rev 3.3 » table page 2.

Note: All commands end with a right parenthesis ")". Commands are send back by CDC064-Module and are
terminated with CR+LF+">" or Command and CR+LF and DATA and CR+LF+">" as shown at image 9 blue

graph.
2018-08-09
13:27:26
LR Diagrami: chi,ch2 ! ! i ! 5ot S e ? S |
Answer from CDC064-Module
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4w \ o5

S-:\‘ 4 v
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d(0x1000000,0x20)
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Image 9: ADC-Data transfer via command d(0x1000000,0x20) ;
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Image 10 : ADC-Data transfer via repeat command d() ;



ADC-Data Transmission Modes

GENERAL SETUP - For time critical applications the transmission mode for ADC-datas could be set to
comeaiococs @ ‘Short” with the command w(0x18,0x1).
Cmectiotict @ In this mode the transmission of ADC-data is stripped from 10 byte to 5 byte.

This is pure 20bit-ADC-data without any overhead and cuts transmission time to 4.3ms
1 osewf) 0w o | TOT 32 channels of ADC data.

10Byte Transmission

5 Byte Transmission

Image 11: PM-GUI with Transmission-Mode Register set from Default to Short.
CDC-X and CDC-Y converters are seperate units within one CDC064-module and need their individual
initialization.

Initialization Command Sequence

1. Select Range

2. Set Conversion Time

3. Enable Configuration

4. Check Configuration flags
5

Enable Run
Example CDC-X:
w(0x0,0xfc0) // Select 350pC Integration Capacity €))
>d(0x0,0x1) // Read Config Register
0x00000£c0 // Result of Config Register
>w(0xc,0x11170) /I Set Conversion Time Register to 3.5ms -> i=qg/t = 350pC/3.5ms = 100nA  (2)
>d(0xc,0x1) // Read Conversion Time Register
0x00011170 // Result of Config Register
>w(0x4,0x0) /I Set ConfigEn-Flag -0-1 restarts configuration
>w(0x4,0x1) /I Set ConfigEn-Flag -0-1 restarts configuration 3)
>d(0x4,0x1) // Read ConfigEn Register and flags @)
0x0fc0000f /I Check Config Parity Flag (configuration programming successful)
>w(0x8,0x1) // Set RunEn Register Run- Flag 5)
>d(0x8,0x1) /I Check RunEn Register Run- Flag set
0x00000001 /I Check RunEn Register Run- Flag set
>

Example CDC-Y:

w(0x3000000,0xfc0) // Select 350pC Integration Capacity (1
>d(0x3000000,0x1) // Read Config Register

0x00000£c0 // Result of Config Register

>w(0x300000c,0x11170) // Set Conversion Time Register to 3.5ms -> i=g/t = 350pC/3.5ms = 100nA  (2)
>d(0x300000c,0x1) // Read Conversion Time Register

0x00011170 // Result of Config Register

>w(0x3000004,0x0) /I Set ConfigEn-Flag -0-1 restarts configuration

>w(0x3000004,0x1) /I Set ConfigEn-Flag -0-1 restarts configuration 3)
>d(0x3000004,0x1) // Read ConfigEn Register and flags 4)
0x0fc0000f /I Check Config Parity Flag (configuration programming successful)
>w(0x3000008,0x1) /I Set RunEn Register Run- Flag &)

>d(0x3000008,0x1) /I Check RunEn Register Run- Flag set



0x00000001 // Check RunEn Register Run- Flag set
>

Read ADC-Data

After the converstion time n ADC-datas are generated and ready to read from the X- or Y-base address.
With conversion time n+1 new ADC-datas are generated and immediately overwrites old ADC-datas one by one.

Example:

Read 32 channel ADC-Data from CDC-X

d(0x1000000,0x20)
0x468941F
0x232540F
0x28AA41B
0x23EBOOE
0x30AD00A
0x3DF100B
0x75C201A
0xFOSAOIE
0x1BADO0009
0x2BAA240D
0x3C790419
0x4A86341D
0x53BD2418
0x5A5A2408
0x5DC34017
0x601CE01C
0x3028007
0x641100C
0x7C9A016
0x4048003
0x1C457406
0x108DE413
0x3A9AD405
0x2B172415
0x51E78414
0x485C0002
0x5D796004
0x598D0012
0x638AF010
0x613B6011
0x6379C000
0x63E40401

Proton Profile
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Image 12:

These Sensor channels are not connected in ascending order to the CDC064 Input and need remapping.

The remapping sequence for this Ionisation-Chamber example is in the file ,,CDC_Mapping CDC064.cvs*, see
attachment.



Extraction of the 20 MSB represents the ADC-datas.
Example Current calculation of e.g. channel 15:

Y (n)=a*x(n)

a=200nA/2"20

x(15) = 0x5DC34017 => ADC-data = 0x5DC34 = 384052
Y(15) =200nA/2"20 *384°052 = 73.25 nA

Proton-Profile
90
80 '...
70
-E-GO / \
4 A
4 X
3 50 v LY
2 J N
0 § Y
0“?7?“#:1HH::HH::::HHH..‘
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

Image 13: Sensor channels with remapped channel order

ADC-RAM-Buffer (ARB)

After each conversion the ADC-data of 32 channels are stored into the ADC-RAM-Buffer ARB.
The ARB is an adjustable ring buffer from 32 x 32 bit (1 Data-Set) up to 992 x 32 bit (31 Data Sets).

Two ADC-RAM-Buffer store CDC-X data and CDC-Y data.

ARB-Base- SET1 SET2 SET3 SET4 SETS SET31
Address X | 0x1000000 : 0x1000080 : Ox10000100 0x1000180 | 0x10000200 0x10000F00
Address Y | 0x4000000 : 0x4000080 : 0x40000100: 0x4000180 @ 0x40000200 0x40000F00

Table 6




Module-Diagnostics-Registers

Power Register 0x1C:

CDC-Module Two bits controls

* Analog-Supply ON/OFF, reduces module power consumption by 30%

* FPGA-Reset : Resets the module-logic to its default state
DDC Power ON .
DDC Power OFF

Soft FPGA Reset @

Power 5V-Current 0x20:
Curent [4] Digital Supply

035 040 045 *LSB =268.6 uA ; Typical Isy = 0.36A
D.snﬁ\n.sn

Power 5V-Voltage 0x24:
Digital Supply
*L.SB =14 mV ; Typical Usy=5V (+/-10% )

Voltage [W]

450 500 550
400 6.00

Power 12V-Current 0x28:
Analog Supply
*LSB =268.6 uA ; Typical [;,y=0.11A

Currert [A]

005 0.10 p15
D.Dl}m}'.ZD

Power 12V-Voltage 0x2C:

Voltage [V] Analog Supply

s oAl s *LSB =14 mV ; Typical Ujpy= 12V (+/-10% )

1.0 13.0

Module Power Consumption:

Power consumption depends on the Analog-Supply ON/OFF status and

Power [W] value of Integration-Time (ConversionTimeReg).

20 10 Typical: 2 - 3.5Watt

Module Power Consumption

10



Interface-Board Temperature 0x30:

Temperature °C “Temp[°C]=(Reg-Value)/2"16) * 165 -40

4p 50 80 1DD125 Example: See CDC064 Commands and Registers Table
EDJ(\A\

Interface-Board Humidity 0x34:
Hurmidity % *Humidity[% RH]= (Reg-Value)*16) * 100

a5 50 7 Example: See CDC064 Commands and Registers Table

/

5
0 100

DDC-Base-Board Temperature 0x40:
Temperaturs “C *Temp[°C]=(Reg-Value)/2"16) * 165 -40
2p 80 80 qpp Example: See CDC064 Commands and Registers Table

29{“\1&

DDC-Base-Board Humidity 0x44:
Humidity % *Temp[°C]=(Reg-Value)/2*16) * 165 -40

o5 50 75 Example: See CDC064 Commands and Registers Table
0 100

Interface-Board Peak-Temperature 0x38:
Temperature “C Max 'Temp[OC]:(Reg—Value)/ZA16) * 165 -40
ap 50 80 4pq Example: See CDC064 Commands and Registers Table

25(“\1%

Interface-Board Peak-Humidity 0x3C:
Humidity % Max *Humidity[% RH]= (Reg-Value)*16) * 100

pLI

5 Example: See CDC064 Commands and Registers Table
0 100

DDC-Base-Board Peak-Temperature 0x48:
[ *Temp[ °C]=(Reg-Value)/2"16) * 165 -40
ap 60 80 4pp Example: See CDC064 Commands and Registers Table
.

ZD\/(\A\ 20

DDC-Base-Board Peak-Humidity 0x4C:
Humidity % Max *Temp[°C]=(Reg-Value)/2"16) * 165 -40

25 50 7 Example: See CDC064 Commands and Registers Table

!

5
0 100

Module Firmware and Software Rev. (MIR) 0x100:

CDCOB4 FW: 8018 SW Revl 4 Date: 9/2018 45-Bit ASCII String:

Read CDC064 Module Info

Module Name; Firmware Checksum; Software Revision; Production Date

11



Revision History

Date Revision Update/Revision/Comment
2018-10-15 1.2 Initial issue

2018-10-25 1.3 Index added

2021-01-29 1.4 Note modified at page 6

Commercial Information
Dipl.-Ing. Kramert GmbH
Holderweg 2

CH-5236 Remigen
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Disclaimer
Information in this document may change during the process of the CDC064 project.

Information given by Dipl.-Ing. Kramert GmbH is believed to be accurate and reliable. However, no

responsibility is assumed by Dipl.-Ing. Kramert GmbH for its use, or for any infringements of patents or other
rights of third parties that may result from its use.
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Trouble Shooting:

1. Check Mains Power-Switch at the CDC-B9 chassis rear side switched ON
2. Check Power-Supply module front-panel LED ON
3. Check LAN cable connected, check both LAN-LEDs flashing, ping the gateway to the module
4. Check both module power-LEDs at the CDC064 front-panel ON
5. Check X-Y-LED at the CDCO064 front-panel. Should react at RunEn start /stop commands
6. Read and check the ConfigReg, ConfigEn, RunEn, ConversionTime registers for correct values
7.  Check CDC064 module power consumption, supply currents and voltages with the Module-Diagnostics
registers
8. Check module temperature and humidity with the Module-Diagnostics registers
9. Wait 30 seconds for module-watch-dog reset
10. Power-Cycle the module using the frontpanel-handle switch
11. Change the module slot in the CDC-B9 Chassis
12. Power-Cycle the CDC-B9 chassis
13. Call the Hotline for assistance
Appendix

Mapping Example File: “CDC_Mapping Neutral.csv”

A B
1 |GUI Chart -=ee—|(P1Ch Input
2 CH 1 1
3 CH 2 2
4 CH 3 3
5 CH4 --— 4
6|  CHS 5
7 CH 6 6
8 CH 7 7
9 CH_8 8
10 CH_9 9
11 CH_10 10
Table 7

Linearity Correction Example File: “Error Table CDC064 SN5 1000nA.csv”

A B =

1 CDCO64 SM 005
2 |Calibration Current [nA]: 1000

3 CH-No | X [%] | ¥ [%] |
4 1 -0.701437 -2.256492
5 2 0.249289 0.142025
& 3 -0.521351 -2.084926
7 a 0.26467 0.194346
8 5 0.2318 0.092536
g & 0.293259 0.085787
10 7 -0.518602 -2.112749
11 8 -0.550794 -2.17574
12 g 0.233479 0.034655
13 10 0.274416 0.197587
E 11 -0.520574 -2.169843
15 12 -0.523827 -2.196995
Table 8

13



CDC-Y Data Example File: “CDC_DATA_Y File 2933.csv”

(¥ IO (R (R, I S T S S T oY

Wlw W R R (R TR FN IR I I i o [P P P P
RESEBENERERBREEBZERNELHREEREDSB

A B B D E F G H

Integration Time [ns]: 693050

CDC-Range [pC]: 350.000000

Current at ADC-Max(MSB 20Bits) [nA]: 505.014068
Average Value: 10

Average Pedestal Y: 3700
Averaged Data Pofil Y with channel-mapping, multiplied by range value, Result in nA, Pedestals substracted

Channel 1 498.969367
Channel 2 499.064236
Channel 3 499.219315
Channel 4 499.214201
Channel 5 499.075870
Channel & 499.209633
Channel 7 499.117706
Channel 8 499.114022
Channel 9 499.083488
Channel 10  498.989368
Channel1l  499.069073
Channel12  499.029844
Channel13  498.996461
Channel14  498.994915
Channel15  499.057964
Channel1l6  499.171374
Channel 17  499.018428
Channel18  499.117114
Channel19  498.884305
Channel 20 498.922265
Channel21  499.155087
Channel22  498.847068
Channel 23 499.077753
Channel24  499.096984

33 Channel25  498.974613
34 Channel26  499.118699
35 Channel27  499.020874
36 Channel28  499.091582
37 Channel29  498.917368
38 Channel30  498.900879
39 Channel 31  499.193386
40 |Channel 32 499.109805
a1

Table 9

14



