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Requirements

* Synchronize to laser trigger pulse (10Hz-50Hz)
* Produce sequence of pulses over hundreds of ms or more

* ~10 channels
* Accuracy/synchronization of order microseconds

* Gate inputs to prevent triggering partial system



PPG capabilities

* FPGA based Programmable Pulse Generator
* T00MHz clock, i.e. 10ns resolution

* Up to 32 independent outputs

* Up to 16 gate inputs and 16 veto inputs

* External trigger input

* Inputs and outputs can be freely mapped to ribbon connectors on
back panel or coax connectors on front panel

* Coax in-/outputs can be switched between 3.3V and 5V

Design modified from https://dag00.triumf.ca/DagWiki/index.php/VME-PPG32


https://daq00.triumf.ca/DaqWiki/index.php/VME-PPG32
https://daq00.triumf.ca/DaqWiki/index.php/VME-PPG32
https://daq00.triumf.ca/DaqWiki/index.php/VME-PPG32

User interface

- Sequences saved and loaded as hard-to read text file
- But convenient compiler with web-interface exists

#Created by python PPG compiler

#Ins @=halt 1=cont 2=1loop 3=endloop

#Note: PC is decimal; bitpats,delay,ins/data are
#PC set bitpat clr bitpat delay 1ins/data
Num Instruction Lines = 016 # 1DDDDD
000 OxPOEOEEEE axffffffff OxO00OEO000 Ox100000 #
001 OxP0EOEE10 exffffffef Ox000f423d Ox100000 #
002 OxPOEOEO11 oxffffffee Ox0001869d Ox100000 #
003 0xPOEEER10 axffffffef Ox0OO61a7d Ox100000 #
004 OxP0EOEE12 oxffffffed OxO001869d Ox100000 #
005 OxP0EOPO10 oxffffffef Ox0033e13d Ox100000 #
006 0x00EEEAE0 BxfIffffff Ox00632e9d Ox100000 #
007 OxP000PE04 axfffffffb 0Ox0001869d Ox100000 #
008 OxPOEOEEEE oxffffffff Ox017bf19d Ox100000 #
009 0x00000004 Oxfffffffb OxPEO1869d 0x100000 #
010 OxPOEOEEEE exffffffff Ox001cfddd Ox100000 #
011 OxPOEOEE02 axfffffffd 0Ox0001869d Ox100000 #
012 OxPOEOEEEE Oxffffffff Ox001cfddd Ox100000 #
013 OxP0EOEE01 axfffffffe Ox0001869d Ox100000 #
014 OxP0EOEEEE axffffffff Ox00000000 Ox100000 #
015 OxPOEOEEEE axffffffff OxO00OPO00O OxOOEEE0 #

hex

set bitpattern: bits 31 to 0

00000OEERERALORAORRAOREEOEEOEEEE ;
000EOOEERPRARORAOERAOREE0EE100E0 ;
000EOOERRERARORAORRA0REA0EE1000T ;
HOEEEAAEEEAROAEARARERANEERA1000A;
000EOOERRERARORAORRAOREE0EE10010;
000EOOEERPRARORAOERAOREE0EE100E0 ;
0HOREEAEEEERAOAERAERERANEERANAGRA;
000EOOERRPRARORAOERAOREE0EEEAE100;
00000OEERERALORAORRAOREEOEEOEEEE ;
0H00PEAOOAEAOOAEA0ORERONAERE0O100;
00000OEERERALORAORRAOREEOEEOEEEE ;
000EOOEEAPRARORAOERAOREE0EEOEE10;
00000OEERERARORAORRAOREEOEEOEEEE ;
elelRIeIeleLeIeele e e e eI TeTe T Te Te e e TeTeTe e TeTe T [ To I
00000OEERERALORAORRAOREEOEEOEEEE ;
00000OEERERALORAORRAOREEOEEOEEEE ;

loopname

# Block name

0 pulse_nozzle

1 pulse discharge

2  pulse_midl

3 pulse_mid2

4 pulse_mid3

5 pulse_midd

6 pulse bender

7 pulse_rup_bot

B8  pulse_det

9  pulse_rdn_bot

Timing

14ms
after (Start of PPG sequence (T0) ~ |

13.5ms

after | Start of PPG sequence (T0) ~ |

1ms
after | Start of pulse_nozzle

1ms
after |Start of pulse_nozzle

1ms

after [Start of pulse_nozzle

5ms

Action
pulse [MCX5 - nozzle (CHE) v | for
Ims
pulse [MCXE - discharge (CH7) ~ | for
Ims
_ pulse [MCXT-MLD1(CHE)  ~|for
~| 1ms
 pulse [MCX8-MLD2 [CHS) | for
~| 1ms
_ pulse [MCK3-MLD3 (CH10)  ~|for
*|  1ms
pulse [MCX10 - MLD4 (CH11) v | for

after [Start of pulse_nozzle

0.9ms

1ms

pulse [MCX11 -EM bender (CH12) ~ | for

after |Start of pulse_mld4

1ms

after | Start of pulse_bender

0.01ms

Ims

after Start of pulse_rup_bot ]

10ms

pulse (BotGate (CH3) v |for
1ms
pulse [MCX12{CH13)  ~|for
Ims
pulse [BotGate (CH3)  ~|for

after | Start of pulse_det

ims

Tools

Overall program length: 31.910ms

fhomefhaicudag/onl

_.dat  [Create new .dat file on server]

(Save program on server |

(Load program from server |

Bot Gate|

MCX5 - nozzle|

MCKE - discharge|

MCXT - MLD1

MCXE - MLD;

KD - MLD:

MCX11 - EM bender|
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M
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Time {ms)




Demonstration

* https://haicudagO1.triumf.ca/?cmd=custom&page=PPG



https://haicudaq01.triumf.ca/?cmd=custom&page=PPG
https://haicudaq01.triumf.ca/?cmd=custom&page=PPG
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PPG programming
PPG cycle program




B | A& PPGprogramming X | % v - O x B | A ODB/Equipment/PPG/settin: X = =+ v - o
a « = C O B8 htpsy/haicudagottriumf.ca/zemd=customipage=PPG2 T L0 @ 9 2 = E € > C O B https//haicudagottriumfica/zemd=0DBEodb_pathi=%2FEquipment%2FPPG%2FSettings D L0 @ 9 2 =
-9 Import bookmarks... B Physics B Triumf Admin ) HAICU B Coding B Electronics B immigration BJ Linuxetc, BIDAQ BJ Journalstuff @ Quick Links @ Outlook > [E] Other Bookmarks | -8) Import bookmarks... B Physics B Triumf Admin ) HAICU B Coding ) Electronics B immigration BJ Linuxetc, BIDAQ BJ Journal stuff @ Quick Links @ Outlook > [E] Other Bookmarks.
@ = haicutest (17:06129.800 2026/02/06 [PPG Frontend,INFO] Loaded 4 sequences X Aaims: None. 6 reb2026. 172010018 | o S haicutest E [PPG Frontend,INFO] Loaded nces X 6 Feb 2026, 17:00:10 UTC'8
Status e Status
] Transition PPG controls ) Transition @ Equi TPRGSee
uipment ings
o 28 sequence index & oo b 9
oldops oldops BB RPRZ A 0O0O &
Hesaass i Key value
:1 o; Use extemnal (laser) trigger | o SequenceDir /home/haicudaq/online/ppg
Selection
i Load Gates G v . G
Programs — Programs ExtTry
Buffers Status idle Buffers Sequences a
History History [0] channeliD16.dat
Execute (__ sat 5
OldHistory e OldHistory [1] haicuseql.dat
MSCB PPG sequences MsCB [?':l 5 dd:t
Sequencer 7 Sequencer 3] demoid
Event Dump -/ Event Dump ::}-::mmy:
Config. 0: channeliD16.dat 34.0ms Config 18] tempty)
Example Example = i
Help 1: haicuseql.dat 31.9ms Help 1 gmpt}f)
PySequencer PySequencer ) (empty)
=l 2: runLED.dat 3200.0 ms e (9] (empty)
Magnetctrl Magnetctrl Gate required
3: demo.dat 26.0 ms
PPG2 ) PPG2 (oI No v
e ~ l
Elog PPG programming Elog
MagCtriTop MagCtriTop
MagCtriQuadl N € MagCtriQuadl
MagCtriQuad2 PPG cycie program - >
MagCtriBot Block name Timing Action Tools Session 1 - PulseView (on magpio2)
Webcam g ||Dme puise (TopGate (CHT) v |for [ | @R | 3| session1 X |
= after 1ms |Session1
pulse (Booster(ci) ] for Sl -®- 88 - ¥ A imsmes - [ow <] e
multi 2 oms 1ms +5ms +20ms +25ms. +30ms +35ms
= after [Start of PPG sequence (T0) v | 2 times, with At ol Ve Vo i 1 ) IR e i
2ms delay between start of each pulse
pulse for
s  Oms 1ms
e after Start of PPG seauence (T0) _ v| 3 times, with
2ms delay between start of each pulse
" P —
5 1ms
RELER | st 4 times, with
2ms delay between start of each pulse
pulse for
i 5 Oms 1ms
M2 after Statof PPG sequence (T0) v 5 times, with
2ms delay between start of each pulse
06 2
pulse for
1ti 6 oms 1ms
s after 5 times, with -
2ms delay between start of each pulse
: pulse (WO nozie G~ or
ms 1ims
MU0 atter 1 times, with
2ms delay between start of each pulse
pulse for
] muti 7 OMe ins () (V=)
after 5 times, with (o) (Acdabove) Gomere)




Future/Feedback

* Questions?
* Additional requirements?
* Problems or concerns?
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