A Pulse-Pattern Generator Using LabVIEW FPGA
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Motivation Implementation

Timing system for small (~10 m) ion trap facilities * PCI/PXI-7811R board from National Instruments (~ 1500,- €)
» 160 digital lines (TTL)
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_ _ _ . encapsulation of hardware details
* synchronize/adjust steps with 10ns precision | abVIEW "instrument driver”
* pattern width 64 bit, each bit Is one output line __
 pattern Is applied for a specified time : low amount of data (kBytes)
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°* Mmore requirements: |OO|DS, fast context Switching Procedure: Commands with user defined pattern data are uploaded to onboard memory. Pattern
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FPGA Code Snippet&=——r=

% cnt (FﬁZiegIer, S. Koszudowski) Status and Remarks
F imf .................. e presently (2009) used at six experiments’
get . .  FPGA compile time about 50 minutes (PIV, 3GHz)
* "command” — » code also runs on other FPGA cards 7813, 7831, 7833, PCI/PXI
* parameter: | firo ne —requires re-compilation of FPGA code
: tlg]tteern ﬂ —requires modification of LabVIEW code (just a typedef, but ...)
. p T * PCI: no synchronization to external reference clock
* PXI: phase-locked to 10 MHz PXI clock
"wait on trigger” % ; - » NI boards provide TTL output @ 4 mA on high density plugs
::_sleep"" e | —some devices need more current at trigger inputs
jump . . .
[i] —users connect one TTL output to multiple trigger inputs
—users want Lemo plugs!
—solution: signal conditioning using a TTL line-driver module
(see picture)
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