
64 Channel Simultaneous 24 bit Digitizer

ACQ164CPCI

ACQ164CPCI Digitizer Board Specification

64 Channels Simultaneous Input 

24bit Sigma-Delta converter per channel,  output rate 128kS/s/channel

SD converter optimised to allow high precision industrial measurement with 

excellent ac and dc specifications.

Usable signal bandwidth to 90% of Nyquist.

Differential input with high order digital filter.

 6U CPCI format Data Acquisition Board. Single slot width 4HP.

 Intelligent module with capable of networked operation.

Flexible Digital I/O Subsystem

Support for multiple board sync,  with front panel clock and trigger routing.

Integrated Gigabit Ethernet, output to front panel. 

400MHz Intel XScale Microprocessor,  1 gigabyte sample memory 

Embedded Linux operating system.

Description

ACQ164CPCI  is  a  high  performance  multi-

channel  card  aimed  at  phased  array  sonar,  3D 

seismic and system test applications. The board 

samples  64  input  channels  simultaneously  with 

24 bit  resolution at  speeds up to 128 kS/s (kilo-

samples  per  second)  per  channel  sustained 

capture  to  memory  or  streamed  to  gigabit 

Ethernet.

Differential Analog Front End.

Fully  differential  over-voltage  protected  analog 

front  end,  fixed  range  +/-10  input.  Two  high 

density  SCSI-68  connectors  are  used  to  route 

input  signals  in a compact and economical  way. 

The  input  pin-out  is  compatible  with  D-TACQ 

BNCPANEL, LEMOPANEL, SMAPANEL.

High Performance, Low Power Silicon.

ACQ164CPCI  features  new  multi-channel,  low 

power ADC devices from TI. The device combines 

high dynamic range audio performance with class 

leading  DC  accuracy,  making  ACQ164CPCI 

suitable for both audio and control applications.

Simultaneous Channels, Boards, Systems

ADC  per  channel  architecture  guarantees 

simultaneity between channels. Multiple  cards in 

the same rack can sample simultaneously thanks 

to  plug-in  front  panel  synchronisation  bus,  and 

multiple  chassis can be synchronised by sharing 

common  sync  input  on the  front  panel  External 

Clock and External Trigger inputs. 

System on a Board Concept

ACQ164CPCI  continues  the  D-TACQ  Intelligent 

Data Acquisition concept by including a low cost 

by high performance  micro  computer  system on 

the board itself.  The card includes  an extremely 

low jitter PLL clock source for best possible SNR, 

and  extreme  care  was  taken  to  ensure  best 

possible channel to channel crosstalk.

Gigabit Ethernet On Board

Integrated  Gigabit  Ethernet  with  connection  to 

front  panel  -  the  board  can  operate  as  an 

economical standalone networked appliance. The 

board  uses  the  CPCI  backplane  for  power  and 

ground only, so it can either be simply retrofitted 

to an existing CPCI system with no effect on the 

existing memory map,  or economical  standalone 

systems  can  be  created  using  a  low cost  CPCI 

chassis.

Software System Support

As a networked appliance ACQ164CPCI may be 

controlled  via  standard  TCP/IP  networking  via  a 

published interface. No device driver required! 

Applications

Precision control systems

Power Supply monitoring

Automatic Test Equipment

Sonar Systems.

Aerospace Testing.

Vibration Monitoring

Seismic sensing.
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Part Number Channels Max Sample Rates Comment

ACQ164CPCI 64 64c x 128kS/s/channel 2 pole anti alias filter standard.

ACQ164CPCI-32 32 32c x 128kS/s/channel 2 pole anti alias filter standard.



Analog Input Performance (Typical)

High Speed High Resolution 

Number Of Channels 64/32

Sample Rate 128 kSPS/channel 52  kSPS/channel 

Resolution 24 bits

Coupling DC, Differential Input

Sampling Simultaneous 

Input Impedance 20kΩ common mode, 1 MΩ to 0V

Voltage Range
±10V default
±5V, ±2.5V (factory fit options)

Common Mode Range ±13V

Input Voltage Withstand ±30V

Offset Error DAC Offset trim to 0.01% FS [2]

Gain Error Numerical adjust to 0.01% FS [3]

INL ±0.002% FS

CMRR >60dB FS @ 1 kHz

THD -106 dB [1]

SFDR 107 dBc [1]

SNR 104 dB    [1] 108 dB   [1]

Analog Input  BW (-3dB) 80 kHz

Digital Filter  Characteristics

Pass Band                      = 0.453 FSAMPLE
-3dB                               = 0.49 FSAMPLE
Stop Band                      = 0.547 FSAMPLE
Stop Band Attenuation   = 95dB 

Crosstalk (3 dB) <90 dB @ 1 kHz FS Input

Digital I/O

External  Clock, Trigger Signals
Front Panel Lemos - 2 lines

Backplane PXI - 6 lines

External Clock Input Rate
Minimum Clock Input = 600kHz
Maximum Clock Input = 20 MHz   [4] 

Switching Characteristics TTL - Opto-Coupled

Sample Clock Rate
Derived from internal or external clock source, clock 
multiplier is programmable, output rate controllable in 
8Hz steps.

 High Time for Trigger 100 nS min

 Low Time for Trigger 100 nS min

[1] : Typical values measured at full scale with a 9.76kHz input.
[2] : via hardware offset DAC set by calibration table
[3] : via post processing numerical adjust using on-board calibration table
[4] : Input to clock multiplier, allows Sample Rate range 9..128 kHz.

Embedded Computer Subsystem

Processor IOP321 Intel XScale Series I/O Processor , 600MHz clock.

FLASH 16 megabyte + 16 megabyte.

SDRAM Standard 200 pin DDRSDRAM SODIMM socket for up to 1 gigabyte of memory 

Internal PCI Interface 64 bit 33 MHz

Gigabit Ethernet RJ45 on front panel. Allows standalone operation,  remote control and data upload.

Clock Synthesiser On Board PLL Clock  for creation of sample clock from External or Internal Clock 
source, output 0.6..40MHz with ~1kHz resolution.  Clock Jitter <10ps

RS232 UART  Console function via header.
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11.9 MDSplus Thick Client

ACQxxx also has MDSplus thick client functionality available as an additional flash 
disk image. The Thick Client is able to run TDI and supports an MDSIP server.

The combination of the Thick Client and Compact PCI system slot device is a 
particularly powerful one - this has been used to control a third party Compact PCI 
peripheral card using MDS TDI scripted device driver support.

11.10 Rolling mean Channel data available during shot

The “mean device” provides access to a boxcar running mean of data during capture. 
This allows applications to get trend data on all analog inputs while pre trigger 
capture proceeds at full sample rate to local memory.

• enable: load.mean

• view: /dev/mean/CC # data is presented as 4 byte ints for channels 01..NN

The mean device is intended for use with SCADA connectivity such as the EPICS 
IOC.

The mean device has the following controls:

• control #samples to average: log2mean

• control decimation : skip

• view actual rate: update_interval_ms

Examples accessing controls:

# set decimation 10
set.sys /sys/module/acq200_mean/parameters/skip 10
# set number of samples in mean to 16
set.sys /sys/module/acq200_mean/parameters/log2mean 4

# review actual sample rate:
get.sys /sys/module/acq200_mean/parameters/update_interval_ms

11.11 Rolling mean Cross-section data available during shot

The “mean device” also allows efficient access to a full sample slice of all channgel 
data.

• enable: load.mean

• view: /dev/mean/XX # data for all channels as 4 byte ints

• view: /dev/mean/XXS # data for all channels as 2byte shorts + frame word

The XXS device may be used directly for sub-rate streaming.
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The	  problem	  is	  that	  on	  current	  DAQ	  computer	  the	  directory	  /sys/module/acq164_mean	  	  
doesn’t	  exist.	  Neither	  does	  /sys/module/acq200_mean	  or	  anything	  similar	  	  


