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Overview for Belle2Link

1. unification in hal > design(for eact y
2. unification in firmware design(for each dete

3. provides electrical isolation

4.provides high speed transmission rate

5.work at different input data rate(with different detector sub-system)
6.home brew transmission protocol

7.Slow control on the same link
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ront-End Electroni

* The hardware will be deS|gnedmby

following Belle2Link requirement for FPGA and hlgh
speed transceivers

* The readout and data transmission will be part of
bellezlink

* Integration of FEE and Belle2link at IHEP for CDC as a
Model
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Belle2Link/timing interface at FEE
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HSLB: High speed Link Board
put on existing COPPER board

« Designed lane rate : 3.125Gb/s/ch.

* Data Preprocessing ability
* Online configuration.
* Version 2.0 is satisfactory.

« Belle2link Model system based
on this version

* Joint test with detector model
based on this

* Mini-production under going for
all subsystem

Trigger Lab, IHEP
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*HS Link
eLine rate: 3.125Gbps.
eData transfer to COPPER
eConfiguration
e online: CPU->CPLD->FPGA
* reloadable Flash

Direction Error Time Bit Error
rate

HSLB- 72 hours  <1.3X10%-
>CDC 15

CDC- 0 72hours <1.3X10"-
>HSLB 15
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Firmware Description
—Structure of Belle2lin firmware in FEE

Belle2Link in FEE

* Receive the package
from GTP module,
check the packages
and unpack them

+* Transfer the data

ata buffer almost full

... - Fr form FEE, and
arbitrate the priority

) priority
DATA[7:0] DATA[7:0] ) :I::‘:f-vn ..... bl F]f;[’;‘;’t;"ﬁ between Sl ow COﬂtFOl
Clock em W o Priority
- [ module and data link

C) module
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Firmware Description

—Structure of HSLB firmware

FEE, communicate
with COPPER
through DMA

+* Protocol

* Receive the package
from GTP module

* Check the packages
and unpack them

* Separate the data
and transfer them
to slow control
module or data link
module
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+ General Consideration

* Task for Belle2link
* Parameter setting
* AIm
* Unification suitable for all

systems, not system
dependent

* Easy implementation for
FEE

* Provide CDC
implementation as an
example for other
subsystem
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Slow control

® CDC so far requires ~50 8-bit parameters for 48ch
IHEP will implement them in their first version of Belle2link

® SVD’s parameters will be set up not through Belle2link

® ECL is willing to set up parameters through Belle2link
including DSP code, it will be up to 20 Mbytes
® Madatory registers

® FINESSE has 8 pre-defined mandatory registers including the
board type and serial number for each board

® 1t would be nice to have a similar set of registers for the frontend
boards

@ To store the serial number, an EEPROM would be the best way
(part number of protocol to be defined)

® (not discussed) How to write the front-end register is
straighforward. How to read is not trivial.

10



Address Description Note

Local Bus Interface 0x00 _ 0x77 | User defined =

0x78 | CSR (active H)

bit 0: Initialize all registers and FIFOs in the FINESSE module | mandatory
. Localbus: A7D8 (addr: 0x00-0x7f) bit 1: Busy out emulation
- To configure chips, Address Description Note
- To monitor module status.
- To download o firmware, 0x00-0x74 User defined
. 0x75 HSLB CSR
. Signals
- LAD-LAS Locaol aoddress bus. 0x79 0x76 FEE FW Ver. # Mandatory
- LDO-LD7 Local dota bus. 0x7al
- LWR Read/write direction indicator. 0x7h 0x77 FEEHW Ver. # Mandatory
- C§ FINESSE module selector. 0x7c 0x78 FEE Type Mandatory
0x7d
0xT7e] 0x79 Belle2link FEE FW ver. # Mandatory
0x7f
0x7a HSLB Download Flag2
e r[e . 0x7b HSLB Download Flagl
* Difficulties
. 0x7c Belle2link HSLB CPLD Ver.
# Larger parameter data size(>128byte) n¢
0x7d Belle2link HSLB FW ver. # Mandatory
* How to make the belle2link transparent Belle2link HSLB HW ver.
0x7e M Mandatory
* New scheme has to be defined ot reserved mandatory

* FEE and HSLB share the address on local bus
* Both FEE board and HSLB have the independent version records.
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Implementation of Slow Control

D

* Keep the definition of loca
bus of COPPER.

+ AB0-AB6 Local address bus.
* DB0-DB7Local data bus.

* LWR Read/write direction
indicator.

* EN ready signal.

+ Anindicated address 0xo00 is
for serial transmission

The Belle2link is transparent to
the COPPER and FEE.

Distribution
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Implementation of Slow Control

e |

# HSLB/FINESSE side(Two
approaches)

* First approach
#  Large stream(>128B)

*  Address 0Xoo: for
this approach

* Second approach

#  Large stream(<128B |
or individual setting )

*  Address 0X01-0x74:
Length up to 127B

*  Address/Data i

Local Bus
1/F

meaning definition
by system
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*  Working system for each

* Hardware

*
*

%k
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Purpose T ——

detector system

FEE board(CDC board as model)®
Optic fibers

High Speed Link Board (HSLB,
Plugged to COPPER) COPPER board

COPPER board
Server PC (file system server)

COPPER plugged in VME
crate with a File server4



* FEE
* Belle2Link in FEE part
* HSLB
# Virtex 5 Firmware ( Belle2link in HSLB part)
# CPLD Firmware (online downloading)
« Software
* Driver: HSLB Finesse card driver
* Data processing
* readhslb :read the data of FEE from the COPPER,;
* Slow control
* paraconf : read or configure the register of HSLB and FEE

* fileconf :dedicated configuration file to FEE, such as a DSP
ROM file
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+ VME crate + |

+» Data from radioactive source
¢ Lanerate: 3.125Gbps

¢ Data sample ol 9 e
® 3M events collected — y St i
® 10k events analyzed “ ’ :

HSLRB

rolled trigger rate

Line rate= CDC readout

HSLRB

Trigger Lab, IHEP 16




Data Analysis

value which are lager than

the value of

2xsigma(pedestal)

% The mean of pedestal is
subtracted from ADC value
before calculation. The
value of sum correspond to
energy loss of beta-ray in
the chamber.

% Dead channels

® Chy,ch8,ch13-15
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Data Analysis

n_h* means the number of
ADC bin which are used in
sum calculation in 1-event

» Dead channels

® Chy,ch8,ch13-15

>

D)

L)
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Data Analysis

¢ t_h* means the difference
between trigger timing and
timing when signal go over
threshold.

¢ Dead channels

® Chy,ch8,ch13-15

We can confirm that
timing is similar in all channel
and sum (energy loss) is
almost similar in all. It means
that the data is correct.

The model system is
reliable.
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Summary

* The Belle2link has been accepted by the Belle Il
collaboration and documented in TDR

* Model system is successful and Joint tested with CDC
detector Model

* The model system is in production for each detector
system

Many Thanks for your attention !
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