Tasks related to the integration of the
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in the BM@N readout chain.



Tasks related to the integration of the TFC in the BM@N readout chain.

1. Selection of the hardware platform for the TFC.
2. Implement the basic control interface based on the IPBus protocol.
3. Implement a solution to synchronize the system to the Clock and

Timing Network.

4. Assembly and testing procedure LDO v2.1 at JINR lab.



BM@N Readout Chain

Front-End Electronics Readout Board Data Pre-Processing Data Processing
i s i ke e T bbb e R e R R Rkt e b g e e e T st et b ot L Y
' STS Box : ' Crates ) 1 Computing system il . :Data center .
: 1 X98 | ! g E
: x584 L E ) S _
E AC-coupling : ; E : I.» GERI-board : : ;
: - wos ' ! GBTxEmulator . . Optical link 'Em t - :
| - board « 1 4.8 Gbit/s PCI Express erne :
. : L ) — FPGA based Input_ . BM@N :
; FEB-8 {6} Data : y | — PCle Interface to || ; Cﬂmputlng — ~ comPUte :
: R nggﬁbﬁsed emulator 3 ita computer system Node P node :
i il i I 0 [] " = : i :
. nds' | GBTx serializer and P ! e L :
- 2% data combiner chip b mm Ci e Optical link 3 :
: \ 1| 48 x 80 Mbitis : i SYNENN 4.8 Gbit/s : 3 ]
E . 1\ 104.8Gbitis optical y o 1 Gbit's Commands 1 L :
; 5 b DCS Ethernet TEC White Rabbit ; 1 :
- L5 2 1 Gbit/s S master clock * | ;
. . y & (Detector «————)p (Timing and Fast E .
- ? . - 48 e-link £ o - '
- 2.35 Mhit/s/elink | 3 xehﬂ:.\ndusles ' 1| Control System) Control system) BM@N ftrigger b .



1. Selection of the hardware platform for the TFC.



Timing and Fast Control system for the CBM experiment

Architecture of Master and Endpoint TFC cores.
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https://indico.cern.ch/event/1019078/contributions/4444397 /attachments/2312299/3935290/twepp_sidorenko.pdf



ZCU102 Evaluation Kit (Zyng UltraScale+ MPSoC) BNL-712

ZCU102 Evaluation Kit BNL-712 board
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BNL-712 vs ZCU102 firmware aspect

BNL-712 board ZCU102 Evaluation Kit
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CBM TFC-master repository :
https://git.com.gsi.de/daq/fpga-firmware/tfc/cri-tfc/-/tree/tfc_devel/projects/tfc2_master



2. Implement the basic control interface, based on the IPBus protocol.



Zyng + AXIL to Wishbone bridge

Zynqg + AXIL to Wishbone bridge. Architecture of Master TFC core.
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FreeRTOS LwIP UDP IPBus server

The FreeRTOS LwIP UDP IPBus Server application creates a UDP server to provide connections to IPBus client running on host
machine. Once the remote client connects with this server, the UDP server will start decoding data from client according to

the IPbus 2.0 protocol.

0 root@DESKTOP-3VN2TK1:/mnt/d/work/vivado_proj/ZCU102/fusesoc-bd-axil2wh

[root@DESKTOR-3 (. e axil2wb]# python test_ipbu
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3. Implement a solution to synchronize the system to the Clock and Timing Network.



Seven Solution WR-LEN

Technical Specifications /

SENEN

Solutions
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10/100/1000 ETH Ethernet copper to fiber v Sub-nanose Pr——
links data retransmission,

node management
USB-UART ToD, management
cu Command line interface for
configuration and satus

information .
Timing protocols/interfaces v" Optional fan-out of PPS/10MHz

PTP2 /White-Rabbit Etﬂrzzttmlzf;:;faces * Available in its OEM version!
IRIG-B / PPS I/O Digital LVTTL (3.3V).
Selectable operation
Frequency I/O 10 MHz programmable Master reference clock (10MHz) vs Nodes
input/output Clock (10 MHz) in a daisy chain configuration
TIE HISTOGRAM
Product RoHS, FCC, CE, SE
Others 1SO-9001, 1SO-14001
WHITE RABBIT
Dimension 54 x 105 x 135 mm
LEN Color Black (Metallic)
Voltage, current and
power 5V DC, 1.5A - 7.5W max
It is the competitive WR alternative capable
Temperature -10eC ~ +50eC
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allows a cost effective solution fo distribute
PPS/10MHz signals or IRIG-B protocol to your
equipment.

Humidity 0% ~ 90% RH
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Master ref CLK vs 1st Node CLK (MTIE: +45 ps)
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synchronization into your product.

Optional: 2xu-DB9 connector for PPSs &
10MHz fan-out or configurable output

friggers. SENEN
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@ www.sevensols.com
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Programmable Delay line — Trigger/busy |0 signals — 2 SFP+
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4. Assembly and testing procedure LDO v2.1 at JINR lab.



Assembly and testing procedure LDO v2.1 at JINR lab - Test bench equipment

KEITHLEY 2380-500-15 DC ELECTRONIC LOAD (BM&M LDO test program) X
VISA resource name FEB-POOT-LDO1.8-T FEB-P0OT-LDO1.8-B FEB-PO01-LDO1.2-T FEB-PO01-LDO1.2-B
L KEITHLEY-2380 j Voltaje  Current » Voltsje Current ~ Voltaje  Current A Voltaje  Current &
200 "1,8093 08822 200 "1,8063 0,8808 200 "1,2281 0,598 200 12277 0,585
fi p—— J 1,95 1,8095 0,882 1,95 1,8065  0,8809 1,95 12286 0,5990 1,95 12277 0,5885
I 1,90 1,809 0,9047 1,90 1,8065 10,9030 1,90 12287 06125 1,90 12277 0,6158
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g 150 w? 1,60 1,809  1,0559 1,60 1,8059 11,0849 1,60 12279 0,7220 1,60 12284 0,7187
1,55 1,088 1,0957 1,55 1,805 1,0939 1,55 1,227 0,7509 1,55 1,2284  0,7305
Current? Voltage? 1,50 1,8084  1,1247 1,50 1,8053  1,1370 1,50 12275 0,7670 1,50 1,2260 0,7654
0 0 145 1,8084 11664 1,45 1,8051 11643 1,45 12271 0,7876 1,45 12258 0,7924
140 18082 1,223 140 18048 1,193 1,40 12267 0,8176 1,40 1,225  0,8168
. . r . 135 1,8078  1,2482 135 1,8048 1,244 1,35 12264 0,8426 135 12252 0,8497
@® RECLDO1ET J ERASELDO1E-T J 1,30 1,8076 11,2909 1,30 1,8044 1,309 1,30 12260  0,8769 130 12250  0,3746
' : 1,25 18071 1,318 1,25 18042 1,3360 1,25 1,226 0,9079 1,25 1,2246  0,8975
[ ) [ ) 1,20 1,8067  1,3895 1,20 1,036  1,3869 1,20 12258 0,9282 1,20 12241 09413
L S [EGL00LEE J (s ERASELDOTEE J 1,15 18063 14273 1,15 18034 14171 1,15 12254  0,9801 1,15 12239 09716
) ) ; ) 1,10 18057 1,504 1,10 18030 1,5021 1,10 1,2250 1,005 1,10 12235 10191
@®  ReCLDO1ZT J ERASE LDO1.2-T J 1,05 18053 1,5552 1,05 18025 1,539 1,05 1,2244  1,0843 1,05 1,2229 1,058
. b 1,00 18044 1,6400 1,00 18021  1,6280 1,00 12220 1,1015 1,00 12225 1,1108
. , r , 0,95 1,8042  1,7053 0,95 1,8017 1,694 0,95 12231 1,1646 0,95 12218 1,1603
@®  RECLDO12-B J ERASELDO1.2-B J 0,30 18034 1,8033 0,30 18011 1,8007 0,30 12225 1,2146 0,90 12210 1,2268
’ ; 0,85 1,8028 1,895 0,85 1,8007  1,6794 085 12216 1,289 0,85 12208 1,2846
[ —— J 0,80 1,8017  2,0107 0,80 1,799 1,999 0,80 12212 1,3542 0,80 12200 1,3703
| 0,75 18015 21188 0,75 1,792 2,1093 075 12204 1,4410 0,75 12195 1,4340
0,70 1,8005  2,2765 0,70 1,798 2,2539 0,70 12189 1,5232 0,70 12183 1,5520
epath — 065 17994 23988 065 17981 23962 065 12179 16417 065 12176 16226
y EMINR.Disk\STS Module AssemblyiLDO_testitt H BH 0,60 17981 25233 0,60 17960 2,5932 0,60 12168 1,737 0,60 12162 1,719
0,55 17957  2,7629 0,55 17946 2,7606 0,55 12145 1,9104 0,55 12151 17834
L — 0,50 1,7937  2,9510 0,50 1,7921 3,032 0,50 12135 2,021 0,50 12132 20127
r \ 0,45 1,7634 3,182 0,45 1,7208  3,1745 045 12111 21702 0,45 12118 22129
Save J 0,40 1,698 2,5004 0,40 1,645 3,2669 0,40 12085 2,289 0,40 1,208 24174
r y 0335 0,6084 10,0000 0335 0,7595 10,0000 035 11929 26332 0,35 1,1902  2,6593 ’TQSAY\DEV\C‘-\"L “D\Oﬁk— a\\a\ N
[ Exit J 030 00003 00000 ~| |030 00005 00000 | |030 11253 27109 v | | 030 10915 27489
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LDO test results on FEB_N001
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Conclusions

ZCU102 was selected as TFC hardware platform.

* A basic control interface, based on the IPBus protocol was developed.

A solution base on WR-LEN is going to be used to synchronize the system to the
Clock and Timing Network.

* The testing procedure LDO v2.1 at JINR lab was decreased from 30 minute to 1
minute with the help of the new testbench
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Supported IPBus transaction.

e Read transaction (Type ID = 0x0)
* write transaction (Type ID = 0x1)
* Non-incrementing read transaction (Type ID = 0x2)

* Non-incrementing write transaction (Type ID = 0x3)

https://ipbus.web.cern.ch/doc/user/html/_downloads/d251e03eadbadd71f62cffb24f110cfa/ipbus_protocol v2_ 0.pdf



