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How does the Test System work?
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CS-Studio and Python
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Test PC

Application

layer

trigger_enable = \
get_pv(“PXD:H1021:trg _en:S:set”)

trigger_enable.put(1)

link_status_pv = \

link_ok = link_status_pv.get()

if not link_ok:
print (“DHP link 1 is down”)

Hardware ?

Module

ASIC

ASICs registers
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get_pv(“PXD:H1021:dhpl_channel_up:S:cur”)

get_pv(DHP, “idac_tx_bias:VALUE:set”).put(200)
get_pv(DHP, “globalrs:trg:set”).put(1)

High speed
data link

Python scripts / CS-Studio

PXD:H1021
[Z[EJEJE] DHP Channel Up

|7 DHP Voltage ON
[T DHP PLL locked
[&] oHE channel Up
[T DHC PLL locked .

GT)( Synchronized
Enable

trigger
TLU Settings
Max bits 16 Eli
TS2TUDEL 0 EI:
TS2TADEL 0 EI:

Clock slow down factor 5 EI:

Use BUSY from script |

Statistics
/. DHP data counter 4.78442E7
DHP frame counter 730
DHP data rate 0Bps
/. Trigger counter 730
Trigger rate 4]
Missing triggers 4]
Missing trigger rate 0

DHP digital core

15th Feb 2017

Config Busy: il Status: [ | reset  configure

Kill Framere

Short RST Config

Long RST Configure DHE 76.23 M

DHE Configuration: lq-"cs-studia-’dhh.-’inifiIes.-’dhhj

DHP Trigger Settings

Trigger width ’T:ﬁ
Trigger delay ’T::
FCK Length I
Timeout ’T::
FCK strobe wicth [ s =
Invert Trigger |
Other settings
RXEQMIX [ 3 —

TCK Divider 50 EI:

use DHPT  mer
interface Dur

ASIC settings
DHP1 Settings | = DCD1 Settings | HS: [T | disable



Process Variables (PVs)
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Test PC

Application
layer

Python scripts / CS-Studio

vA

Process Variables (PVs

Read/write

PXD:H1021
[Z[EJEJE] DHP Channel Up

|7 DHP Voltage ON
[ DHP PLL locked

[&] oHE channel Up
[T DHC PLL locked

EPICS IOC
server

GT)( Synchronized il
trigger
link_status_pv = \ .
get_pv(“PXD:H1021:dhpl_channel_up:S:cur”) | TLU Settings ‘
link_ok = link_status_pv.get() Max bits =
A - - - TS2TUDEL [0 —
if not link_ok: TS2TADEL o =
‘ )‘ ,‘ ) print (“DHP link 1 is down”) Clock slow down factor 5 =
Use BUSY from script [
| | | | |
Statistics
get_pv(DHP, “idac_tx bias:VALUE:set”).put(200) i SILERL
Y| get_pv(DHP, “globalrs:trg:set”).put(1) b =
DHP data rate 0Bps
/. Trigger counter 730
. Trigger rate 0
ngh Speed Missing triggers 0
- Missing trigger rate
Hardware data link e

Module

ASIC

registers DHP digital core

ASICs
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nable
GatedMode

Config Busy: il Status: [ | reset  configure
Kill Framere

Short RST Config
Long RST Configure DHE 76.23 M

DHE Configuration: lq-"cs-studia-"dhh.-’inifiIes.-’dhhj

DHP Trigger Settings

Trigger width ’T:ﬁ
Trigger delay ’T::
FCK Length I
[% Timeout ’T::
FCK strobe wicth [ s =
Invert Trigger O e
Other settings
RXEQMIX [ 3 —
TCK Divider ’T:I use DHPT  mer
interface Dur
ASIC settings

DHP1 Settings

DCD1 Settings | HS: [7 | disable



The Data Handling Enginge (DHE) e b

Test PC

Application

layer Python scripts / CS-Studio

** Read/write

EPICS IOC

Process Variables (PVs)
server

PP ﬁ

Hardware
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paschen@physik.uni-bonn.de 15th Feb 2017



DHE -~ Module ASIC communication
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Test PC

Application
layer

vA

EPICS IOC
server

PP ﬁ

Hardware

JTAG
Module ASIC
ASICs registers
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Python scripts / CS-Studio

Read/write

Process Variables (PVs)

FPGA

Trigger line

fast control
(RST/TRG/FSYNC/
VETO/MEMDUMP)

DHP digital core

15th Feb 2017

High speed
data link



PC -« DHE communication umversitétm

Test PC

Application

layer Python scripts / CS-Studio

** Read/write

EPICS IOC

Process Variables (PVs)
server

+$ Read/write

Communicaton

software DHH software

Ethernet
IPBus

Hardware
DHE FPGA
ITAG A High speed
(RST/TRG/FSYNC/ data link
VETO/MEMDUMP)
Module ASIC

DHP digital core

ASICs registers
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Data ACIUiSitiOI’l universitétm

Test PC

Application

layer Python scripts / CS-Studio

** Read/write ?

EPICS IOC : _
S Process Variables (PVs) Hard disk

** Read/write i

Communicaton
software DHH software BonnDAQ
Ethernet ? Ethernet
IPBus UDP Data
Hardware
DHE FPGA
Tri li .
ITAG fast control High speed
(RST/TRG/FSYNC/ data link
VETO/MEMDUMP)
Module ASIC

DHP digital core

ASICs registers
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Why is it so complicated/ugly? SH

Laboratory Test System

Test PC

Application . ) .
layer Python scripts / CS-Studio

@ Read/write

EPICS I0C : .
server Process Variables (PVs) Hard disk
@ Read/write w

Communicaton

software DHH software BonnDAQ
Ethernet A Ethernet
IPBus UDP Data
Hardware
DHE FPGA
Trigger line High speed
JTAG fast control * data link
(RST/TRG/FSYN
VETO/MEMDUME , |
Module ASIC w
ASICs registers DHP digital core
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Why is it so complicated/ugly? '
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Laboratory Test System Belle Il Experiment
Test PC Control PC
Application . . Application : : .
pﬁ)ayer Python scripts / CS-Studio layer Python scripts / CS-Studio -
@ Read/write Ethernet Ethernet
TCP/IP TCP/IP
EPSI(e:r?/ ;?C Process Variables (PVs) Read/write Data monitoring
: I0C Server PC BonnDAQ Server 4
Read/write
Communicaton EPICS IOC Process ]
St DHH software BonnDAQ Variables (PVs) Hard disk
@ Read/write m

Ethernet A Ethernet Comm. Comm. L
IPBus UDP Data software DHH software = ——— BonnDAQ
Hardware

L Ethernet 4 Ethernet
] Hardware
Trigger line moneed
JTAG fast control A da%a Iir?k
(RST/TRG/FSYN DHE FPGA
; igital core ITAG ast contro 4
ASICs registers (RST/TRGIFSYN Zg(taaeﬂnk
VETO/MEMDUM
ASIC -
registers DHP digital core

— The system is not optimized for laboratory testing!
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Why does it give us a hard time SH

Control PC
Ap?llcatlon Python scripts / CS-Studio o
el Insufficient
Ethernet Ethernet know|edge
TCP/IP TCP/IP
Read/write Data monitoring
IOC Server PC BonnDAQ f

EPICS IOC Process S _ Black boxes!!!
server Varlables (PVs) Hard disk
Black boxes!!!

Ethernet
Y| I DUS UDP Data

. ~

JTAG fast control speed
(RST/TRG/FSYNC/ data link

VETO/MEMDUMP)

Module ASIC -
ASICs registers DHP digital core

Black boxes!!!

paschen@physik.uni-bonn.de 15th Feb 2017 11



Timing
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Test PC

Application
layer

vA

Read/write

EPICS IOC
server

Process Variables (PVs)

Python scripts / CS-Studio

I

** Read/write i
Communicaton
software DHH software BonnDAQ
¢ Ethernet ? Ethernet
IPBus UDP Data
Hardware
DHE FPGA registers
FPGA parallel processing
ITAG oot High speed
(RST/TRG/FSYNC/ data link
VETO/MEMDUMP)
Module ASIC .
ASICs registers DHP digital core
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Hybrld 5 SVStems universitétﬂ

» Dedicated small system for laboratory tests

>
© S DHP L
o >
© S DHP GND
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. O SOURCE o0 (Drain current
L ¥ 2 ' digitization)
o o o iffiinuimue : |
~ 0% o % 9
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000 0*"Q0

Qo

CLHGH o o °
,D(?\OM)‘
o2 B Small
L 2 B -
O 2 |B matrix
-"; £ |8 (64 x 32 pixels /
« PCB with minimal number of ASICs for a full test system D S = 16 gates, 128

drain lines)
» Latest iteration of ASICs is tested as well as matrix prototypes
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