Readout Electronics Status

Migration to FELIX underway...
— Using Xilinx KCU105 evaluation board

— Migration of simulation fro ISE 7.1 to Vivado...

— Simulating sub event building and send packet block.
— Currently, no PCle block yet...
— Packet Structure Definition
* FEM ID followed by:
* A[2:0] -» ADC Data, C[5:0] —» Chip ID, R[6:0] » Row
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AD-AZ - ADC value for hit
CO0 - C5 = chip ID for hit
RO - R6 = channel number for hit
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Simulation of Send Packet Block:

— Conforms to the packet structure definition, high level
overview:;
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Nam 495 ns
> M MOD_ADDR[15:0] ‘

500‘ ns 5(35I ns 510I ns 515I ns

472

520I ns 525I ns SSGI ns 535‘ ns

» % DET_ID[15:0] 3alf Salf
> W FLAG_WORD[15:0] fOfL ' ' ' oL ' ' '
» ¥ IDLE[15:0] b550 ' ' ' = ' ' '
» W FULL_OUT 0[2:0] 5 ' ' ' D ' ' '
» W FULL_OUT_1[2:0] 1 ' ' ' i ' ' '
» W FULL_OUT_2[2:0] 5 ' ' ' = ' ' '
» W FULL_OUT_3[2:0] 7 ' ' ' — ' ' '

4 OUT BUF FULL 1

4 EMPTY_O 0

4 EMPTY_L 0

4 EMPTY_2 0

4 EMPTY_3 0

4 cix 1 [ Y Y e o T O e Y e T e T e I | e B I e I e Y

4 RST 0

4 SEND 0
> M DATA_IN[16:0] 00000 EELR)
» W BCO_CNT([15:0] 5555 ' ' ' T s ' ' '
» % EVENT_CNT[15:0] fefl ' ' ' R “Fef B K ' '
» % AMPLITUDE[9:0] 000 ' ' ' \ " gao —( _'t ' < '

4 READ_EN_O 0 N\ | N N Y )

4 READ_EN 1 0 IR A0 % ~ a

4 READ_EN_2 0 s Z\$ ~\ AN Al /XA

4 READ_EN_3 0

4 BUSY 1 I
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AD-A2 - ADC value for hit
ip ID for hit
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ISE to Vivado Migration: Input Receiver Block
— To our surprise, only needed to update FIFO

— Configured PHY to lock to K28.5

* No sync code between PHYs (yet...)

* 4 PHYs locked to MGT LOCs

gth_rx_n[7:0] >

PHY_LOOP[0].phy_wrapper_0

gth_x_p(7:0) >

IBUFDS_GTE3_MGTREFCLKL_XOY3_INST

CLK COND_3_BUF_reg
gth_ren gth_tx n
gth_re_p qth_tx_p

mgt_ref_clk rx_clk
resat rx_data[15:0]

kculOo5_fvtx_top
input_recv_i 4830

Inst_double_Inpu_recever. 1 1195 | st double_nput receber 0 1195

i et it o 259 et it o 357

nst_double Input receber 3 1195

o o 3 5t ik e 2

6401

PR SoR e 305
utrascain) 377

input_recv_i

D[15:0]

phy_wrapper__xdcDup__ 1

bbstub_gtwiz_userdata_rx_out]5]

bbstub_gtwiz_userdata_rx_out] 15]15:0]

PHY_LOOP[1].phy_wrapper_0

bbstub_gtwiz_userdata_rx_out[15] 0[15:0]

bbstub_reoutclk_out[0]
CLK ath_tx_n bhstub_reoutclk_out[0]_0
ath_re_n agth_tx_p bhstub_reoutclk_out{0]_1
gth_re_p re_clk clk_outl
mgt_ref_clk rx_data[15:0] p O in
reset reset

rx_clk

phy_wrapper__xdcDup__ 2

PHY_LOOP[2].phy_wrapper_0

rx_data[15:0]

input_receiver_block

gth_tx_n_OBUF(4]_inst

o

cLK gth_tx_n
gth_re_n th_tx_p
ath_rc_p re_clk
mat_ref_clk re_data[15:0]
resat

phy_wrapper__xdcDup__3

T

OBUFT

gth_tx_n_OBUF[5] _inst
I o

‘a—> gth_tx_n(7:0)

v

CBUFT

gth_tx_n_OBUF(6)_inst
| (2]

v
OBUFT

CER [} PHY_LOOP[3].phy_wrapper_0
mat_ref_clk_p [ T [+]
- clk_outl gth_ts_n
mgt_ref_clk_n [ B oS prges
IBUFDS_GTE3 Sl s
- gth_re_p re_clk
= mat_ref_c lk ric_data[15:0]
reset
sys_pll_0 reset_manager_0 phy_wrapper
+
sys.chkn [ cli_inl_n clk_outl cli_outl B p_0_in
¥l clk_inl_p locked locked | reset
sysclkp [ reset

sys_pll

| E—
reset_manager

gth_tx_n_OBUF[7]_inst
I o

> gth_tx_p(7:0)

E

CBUFT
gth_tx_p_OBUF[4] _inst
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Development Roadmap:
— ROC to FELIX Data Link:
* FELIX transceiver configuration (done)
* ROC link decoder (done)
* ROC depacketizer (done)
* ROC link synchronization (in progress)
— FELIX to ROC Slow Control:
* Link encoder, packetizer, controller (in progress)
— ROC Data Packager to PCle < We are here!
* Sub event builder (in progress)
* Data packager (in progress)
* Data flow controller
— PCle to Linux host
* PCle interface block with slow control and DMA
* INTT PCle Linux control software
* INTT data file format
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