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L1 Trigger Systems of Belle Il
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L1 Trigger Systems of Belle Il

Belle Il AlERRDZRLEIEN 5 DESZA L. IN&E L 7o WIS

ZFRTHN—FOTT7NUA

R 28

CDC

%

MNational Central U.
National Taiwan U.

TSF

ECL

4x4 Trigger Cell

TOP

KILLM

KEK
2D Tracker 3D Tracker [=P
Neuro Tracker =P é 3
< a
2 <
| o
I Y .
g 3 L1 Trigger
Cluster Finding > E = £ [—>
Energy Sum o E =
= 2
r—1 -
Pattern Matching B E <
<
Cluster Finding Tracker E—

~ 5 Ui sec after beam crossing




L1 Trigger Systems of Belle Il

Belle Il AlERRDZRLEIEN 5 DESZA L. IN&E L 7o WIS

ZFRTHN—FOTT7NUA

R 28

CDC

TSF

ECL

2D Tracker

NJA

%

MNational Central U.

4x4 Trigger Cell

Cluster Finding

TOP

Energy Sum

Pattern Matching

KILLM

Cluster Finding

KEK
3D Tracker [
Neuro Tracker =P é =
= (=)
2 <
| )
| g
g 3 L1 Trigger
— S E ——»
g :
»| E =
& =
o =
> = ©
=
ol
Tracker ——_—

~ 5 Ui sec after beam crossing




L1 Trigger Systems of Belle Il
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L1 Trigger Systems of Belle Il
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L1 Trigger Systems of Belle Il
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The UT3 and UT4 Boards
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The UT3 and UT4 Boards
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The UT3 and UT4 Boards
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L1 Trigger Systems of Belle 1l with UT4
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The (very) brief structure of UT4

VME Bus
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Why UT4 has the Sub FPGA?
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Why UT4 has the Sub FPGA?
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Why UT4 has the Sub FPGA?
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Why UT4 has the Sub FPGA?
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Why UT4 has the Sub FPGA?
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The Firmware for the Sub FPGA of UT4




Functionality of Sub FPGA Firmware
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Functionality of Sub FPGA Firmware

1.VME /NXICX L TIDE. ARk

2.UT4 TEHNS Clock ZzE€EZ=X 1> Y
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VME communication modules
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The structure of VME modules
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The structure of VME modules
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Functionality of Sub FPGA Firmware

1.VME /NXICX L TIDE. ARk

2.UT4 TEHNS Clock ZzE€EZ=X 1> Y
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Flash ROM of UT4 and its Interface
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Functionality of the Interface

Protocol detection:
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The structure for controlling flash through VME

memory
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The structure for controlling flash through VME
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Functionality of Sub FPGA Firmware

1.VME /NXICX L TIDE. ARk

2.UT4 TEHNS Clock ZzE€EZ=X 1> Y

3.UT4 EVa—I)LDEEVCREREZEZXI VD
4.FlashROM @ 1/0 #lffl. 7 7 —LV 7 EIE
5.MainFPGA ICT7 7—LJx7Z ANTI—rEHE3
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Booting using SelectMAP protocol
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The structure for the UltraScale configuration
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Ongoing Tasks [ Plans
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Ongoing Tasks [ Plans
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Ongoing Tasks [ Plans
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Backups




Basic Requirements for using of UT4 boards

1. Slow control T UT4 OREZ > ~O—JL
2.Clock ¥EE. ERELRCZEEIR

3.UT4 TE > T3 Firmware HMa]DFELEH\FEER

4. Remote T Firmware Z ANE X T. IEzEE

5. Main, Sub FPGA =1 S, {EBNCBYIRREANB S HE S




The structure of VME modules
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L1 Trigger Systems of Belle Il
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Block diagram of the module

D CLKIN FLASH_QSPI INITIALIZED
RESET READY
CHIP_SELECT ACK
EN FAIL

WRITE_FAIL
WRITE_EN _
ERASE EN (7 downto 0) WRITE_FAIL_STATUS

WRITE_NUM (7 downto 0) (256 Bytes) DOUT

READ_NUM (7 downto 0) SPI_FCSX —p

ADDR (25 downto 0) (1 downto 0) SPI_CSX —»
DIN (256 Bytes) (3downto 0) SPI_D <+—>




Test 1 - in extended protocol

ILA Status: |dle

Mame |2.DSD 2055 |2.DED |2.065 2.070 |2.D?5 2,085 |2.IJE|D |2.095

Z00000 : Y .:20... 206620
I

[ TESTBEMCHZ2/checker_buffer[23:0] 20bb20 noooon

%W TESTBENCH2/now_protocel[1:0] 1 ' . u

g TESTBENCHZ/check_end 1 | |

8 TESTBENCHZ/check_fail | |

8 TESTBEMCHZ2/extended_checked 1 I I
| |
I I

8 TESTBENCHZ/dual_checked

8 TESTBENCH2/guad_checked

8 TESTBEMCHZ/enable_reg

W TESTBENCHZ2/receive_step_number{8:0]
W' TESTBEMCHZ2/wait_step_nurmber{3:0]
W TESTBENCHZ2/send_step_number[8:0]
8 TESTBEMCHZ/chip_select_reg

g TESTBENCHZ/receive_req

8 TESTBEMNCH2/wait_req

8 TESTBENCH2/spi_select_buf

B TESTBEMCHZ/spi_datain[3:0]

B TESTBENCH2/spi_datacut[3:0]

8 TESTBEMCHZ/spi_datacui_enable

8 TESTBENCHZ2/spi_guad_protocol

The module can get “0x20BB00” in extended protocol!




T X ;%D 2 - Dual protocol DIRRET

L& Status: Idle

Hame et I ok AP TN i P PO

» M TESTBENCH2/checker_buffer[23:0] 20bb20 ooooon

» M TESTBEMCH2/now_protocol[1:0] 2
8 TESTBEMCH2/check_end 1
8 TESTBEMCHZ2/check_fail

I
|
|
8 TESTBEMNCHZ/extended_checked L |
|
I
I
I
I

|2IJ

|2r‘3u
NI B T T N B

|2D . 2110 |2]2D

4 TESTBEMCH2/dual_checked
g TESTBEMCH2/quad_checked
4 TESTBENCHZ2/enable_reg
» M TESTBENCH2/receive_step_nurmber{3:0]
» M TESTBEMCH2/wait_step_number[3:0]
» B TESTBENCH2/send_step_number[3:0]
d TESTBEMCH2/chip_select_reg
4 TESTBEMCH2/receive_reg
8 TESTBENCH2/wait_req
g TESTBEMCHZ2/spi_seleci_buf
» B TESTBEMCH2/spi_datain[3:0]
» M TESTBEMCH2/spi_datacut][3:0]
¢ TESTBEMCH2/spi_datacui_enable
& [TESTBEMNCH2/spi_guad_protocol

Fail to get the “0x20BB20”... 11T Go to the next protocol
The module can get “0x20BB00” in dual protocol!




72X ~Z®d 3 - Quad protocol DIKET

ILA Status® Idle

Name P e A o AP PN e WP ot 2090 B - e I i
> M TESTBENCHZ2/checker_buffer[23:0] 20bb20 noooon Z0bbz0
, W TESTBENCH2/now_protocol[1:0] 3 ' '
8 TESTBENCH2/check_end 1 |
& TESTBENCH2/check_fail 0 |
8 TESTBENCH2/extended_checked 1 |
& TESTBENCH2/dual_checked |
4 TESTBENCH2/auad_checked |
4 TESTBENCH2/enable_reg '
» B TESTBENCHZ2/receive_step_nurmber[8:0] I
» B TESTBENCHZ2/wait_step_nurmber{3:0] :
» B TESTBENCH2/send_step_number{8:0] I
8 [TESTBEMCHZ/chip_select_reg
8 TESTBENCH2/receive_reg
8 TESTBENCHZ/wait_req
8 TESTBENCH2/spi_select_buf
» B TESTBEMCHZ2/spi_datain[3:0]
» B TESTBENCHZ/spi_dataout[3:0]
8 TESTBENCHZ2/spi_dataout_enable
8 TESTBENCHZ/spi_guad_protocol

Fail to get the “0x20BB20”... T Go to the next protocol

Fail to get the “0x20BB20”... T Go to the next protocol
The module can get “Ox20BB00” in quad protocol!




Tentative features of A7 firmware
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Tentative features of A7 firmware

1. Monitor the status of clocks and health of A7 and UltraScale
2. VME communication

3. 1/0 control for flash memory

4. Manage hard / soft reset

5. UltraScale configuration after boot or in operation (by
requests through VME)

6. Indicate now very basic status through LED



Tentative features of A7 firmware

1. Monitor the status of clocks and health of A7 and UltraScale
2. VME communication
3. 1/0 control for flash memory

4. Manage hard / soft rese’

5. UltraScale configur=" gypectation of logic gates usage
requests through VM. of A7: about 70%

6. Indicate now very L



The structure for the UltraScale configuration
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