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Readout Electronics for mRICH Detectors
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SIREAD ASIC

SiREAD prototype specifications

O 32- channel Waveform Sampling ASIC SIREAD Parameter | Specifications

O Up to 1 Gigasample/sec Channels 32
O System-on-Chip with built-in: Sampling rate 1GSa/s
v SiPM biasing Storage samples/ch 4096
v Calibration Est. Analog BW 0.7-1.1 GHz
v’ Digitization control RMS voltage noise 1.3 mV
v" DSP, etc. Signal voltage range 2.1V
O Triggering Mechanism ADC on chip 12 bits
O Power optimized and high channel SiREAD building blocks Readout Serial LVDS
Switched Capacitor Array (SCA) based " — Power consumption 20-40 mW/ch
sampling P Time-
. el . .. Input / Sampling\ Stamp
O Digitizing core similar to TARGET ASIC [ f Analce | ? —
F’?‘;ig:;s St age i High Spaed
w [—
. A
- I 5 £
SIPM bias \_Digitization / o
+ control —
/.<: | Calibration

Isar Mostafanezhad, et. al., “SIREAD: A 32 Channel 1 GSa/s Waveform Sampling and Readout System-on-Chip for High Density Detectors”, IEEE NSS/MIC, 2018
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Next version of the electronics

32-channel SiREAD Pin-wheel config Setup 64-channel HDSoC Setup
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Firmware P e s
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QBLink

sstClk —
sstRst —

sstXS5Clk —= sstX5Clk
sstXSRst — sstX5Rst

———— dataln

rawSerialln

32:8 FIFO (core)

sstClk —

localWordIn

—»din

localWordInValid

Originally developed by:
Dr. Kurtis & Prof. Varner '0' — asyncBit

sstClk— Clic
S6Seriallnterfaceln rst — Rst

sstClk dataOut s rxData10b

sstRat

localByteln

—3 txData8h

NOT(tx_fifo_empty) = localByteInValid —a= txData8bVa

C

Quad Byte line (QBlink)

ByteLink
Incoming localByteQut
rxData8b
Decode8bl0b xpyatagbValid —>

localByteOuevalid  S6SerialInterfaceOut

sstClk — sstClle
sstRst — sstRst

sstXSClk —= sstXS5Clk

Qutgoing

sstX5SRst—= sstXSRst

lid Encode8b10b txDatalOb ﬁ. datal0bIn
1

dataOut

H
rawSerialOut

lock Gen (core)

localByteln

sstClk —= SstClk
Ik txData8b = rst — RESET

8:32 FIFO (core)

sstX5Clk — sstX5Clk
Locked (— serialClkLocked

sstClk —

empty — tx_fifo_empty

1'd_ena [*— localByteInValid

localByteOut ==

localByteOutValid —=

SyncBit

> Wr_ena

sstClk —= Clk
rst — Rst
0" —= asyncBit

clk

din

Wr_ena

dout -
empty

rd_ena =

syncBit — sstRst

SyncBit

sstX5Clk — Clk

rst —= Rs

syneBit — sstX5Rst
t

» P din[31:0]

» B loc dout[31:0]
» B dout(3l:0)

ocalWordOut

rx_fifo _empty
S _tito_

localWordOutReq

NOT(rx_fifo_empty) = localWordOutValid

BytelLink State Machine

0
Reset_S

Send: ‘3C’

1
Training_S

If 3C’" or
chl




283 4 17C 283 f_1FC 4 233 17cC
2

BC

BC

17C_ A 283 4 17C 4 283 4 17C 4 283

] wavelform — DEV:0 MyDevice0 (XCESLX150T) UNIT:1 MylLAL (L&) : e e S S e R R o=
Bus/Signal X o % alo 1|60 2?0 3?0 40|0 4!|30 5?0 GTO ??0 B(I)D Bllio 9?0
JDC _communication/Gen_QBLink[0] DC_Interfacs/U_ByteLlink/rxDatak 1 1 SC RO D
JOC_communication/Gen_QELink[0] DC_Imterface/U_Bw=link/rxCodeErr o 1]
SOC_cammunication/Gen_QELink[0].DC_Imerfacs/U_Bwelink/rxDispErr o o
JDC _cammunication/Gen_QELink]0].DC_Imarface/sstRst o o
JSOC _cammunication ) sync< 0> o o
& JDC_communication/Gen_QBELink[0].DC_Interface/rxDatalob 2z zez |
o= JDC_communication/Gen_OQBLINKIO].DC_Interface fU_ByteLink/BLStateMum 2 2 2
o JDC_communication/Gen_QBLink[0].DC_InterfacefU_ByteLink/rxDataByie BZ| BC BC 4
e JDC_commumnication/Gen_OQBLink[0].DC_Interfacef/U_BytelLink/r_txDataBb BC BC BC
& /DC_communication/Gen_QBLINK[O].DC_Interface/U_ByteLink/txDatal0 e 7|
o JserialClkLocked F [ = 2
> furiglinkSynced N 1 {&] Waveform - DEV:0 MyDevice0 (XC65LX9) UNIT:0 M\dI:AD (I.LAI i

QBLink

::_LT.{E‘ [

0 40 B0 120 160 200 240 280 320 360 400 440 480 520 560 600 640 6BO 720 760 800 840 8BO 920 960 1000

el O b b b b b b Ll b b b e el 1
JserialClkLockad al o
JirgLinkSynced 1 1
JuadBvie_Ling_inst/ssiRst Q o] DC
[QuadByte_Line_inst/sync 1] J
* [QuadByte_Line_inst/rxData10b gy |
& [QuadByte_Line_inst/U_ByteLink/BLStateMum 2 2 2 |
o fQuadByte_Line_inst/U_ByteLink/r_rxDataBb BC| BC BiC !.
o fQuadByte_Line_inst/U_ByteLink/r_txDataBb BC] BC B ].
* QuadByte_Line_inst/U_ByteLink/txDatal0 ze3| 2e3 |

Command going out
from SCROD to DC

o= JDC_communi... | 283 283

Response coming
from DC

o= /DC_communi. .. 2 2

/DC_ \\ 2 /

o /DC_communi... | BC| BC \a BC LN EC
o /DC_communi... | BC| BC BC L @4 EC

o JDC communi... | 283 | 283 A AL
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BOY0s 11234 00 JFANCER
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PING Response

WRITE Response

Command Interpreter o et
0 x"O0OBE11E2" 0 x"OOBE11E2"
1 " 1 x"00000006"
Structure of Command Packet 1 x"00000005 TR TR TS ET
High Bytes Low Byt WORD_ERR_C = 0x7768613f or 2 | WORD ACK C = 0){6F6E!61?":t;:r
es w Bytes = 0x
Word Description 2 WORD_ACK _C=0x6F6B6179 ==
3125 | 2416 | 158 | 79 - - 3 wordScrodRevC = x"0000A500"
0 Ox00BE11E?2 Header word 3 wordScrodRevC = x"0000A500 4 00 & commandID
ot Number of remainine words 4 00 & commandID 5 WORD_WRITE_C = 0x72697465
1 packet size except packet checksum: 5 WORD_PING_C = 0x70696e67 6 rregWrData & r.regAddr
Labels packet as a Register
2 Ox646f6974 Command 6 Checksum / Checksum
Device labels: (SCROD) 0x00AS,
(DC) 0x00DC | Device #: 0x00 READ Response
(SCROD), 0x01 through 0x08 (DC _ .
3 0x00 Device label Device # #) Word Bytes
verbosit Verb(7): suppresses command 0 x"OOBE11E2"
. {31:24;{ Command ID(23:0) respoln[:.n:. szhmcar::r:;:nt;nique 1 X"00000006"
Fine: g;gﬁgﬁ‘;ﬁ? o WORD_ERR_C = 0x7768613f or
5 command type O0x72656164, write: Ox72697465 2 WORD_ACK_C= OXGFSI?S‘I?Q :
Register Value register address Command data > wordScrodRevC = x’0000A500
6 (0x0000 for read operations) 8 4 00 & commandID
7 command checksum sum words 4 through 6 5 WORD_READ C=x"72656164"
8 packet checksum sum of entire words 0 to 7 6 r.regWrData & r.regAddr
7 Checksum
Error Response Error Flags
Word Bytes Error Constants (errFlags)
0 x"00BE11E2" Packet size error: ERR_BIT_SIZE_C = x"00000001" Raw Data Formats for the Imaging Time-of-
1 x"00000005" Packet type error: ERR_BIT_TYPE_C = x"00000002" . . .
2 WORD_ERR_C=x"7768613f" Invalid command target: ERR_BIT_DEST C =x"00000004" Propagat|0n (ITOP) EleCtronICS
3 wordScrodRevC = x"0000A500" Invalid command type: ERR_BIT_COMM _TY C=x"00000008" . .. ~ .
4 00 & commandld Command checksum error: ERR_BIT COMM CS C = x"00000010" htt.ps..//WWW.phyS.hGM./GII.EdU/ katlSﬂ/dOkU.ph
5 errFlags Packet checksum error: ERR_BIT_CS_C = x"00000020" p?id=itop:documentation:data_format
6 Checksum Timeout Error: ERR_BIT_TIMEOUT_C = x"00000040"
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connection to DC failed: QBLINK_FAILURE_C: x"00000500"




Command Interpreter

Table 10. Register Write Response

Word Bytes

0 x"O0BEL1E2"

1 x"00000006"
WORD_ERR_C=0x7768613f or

2 WORD ACK C=0x6F6B6179

3 wordScrodRevC = x"0000A500"

4 00 & commandID

5 WORD_WRITE_C = 0x72697465

6 r.regWrData & rreghAddr

7 Chacksum

" mrich@mrich-OptiPlex-390: ~/github/mRICH-FW/EIC-Beamtest-FW/scripts
Oxe09386d9
nrich@mrich-0OptiPlex-390:~/github/mRICH-FW/EIC-Beamtest-FW/scripts$ python3 UDP_Client_NP.py
command checksum i1s: 0x726a7479
proto message is: [12456418, 6, 1685023892, 42240, 18, 1919513701, 65538, 1919579257, 1229256556]
Oxbelle2
Ox6
Ox646T6974
0xa500
0x12
Ox72697465
0x10002
OxT726a7479
0x4944f76¢C
UDP Target Address: 192.168.1.33
UDP Target Port: 2801
Sent message...
Oxbelle2

Ox72697465
0x10002

0x726a7479
0x4944f76¢C

recv message...

l_@.waveturm - DEV:0 MyDevice0O (XC65LX150T) UNIT:0 MyILAO (ILA) % e e A o' @ [
Bas/Sianal e 9 i l|5 — : 210 i 2|5 e 3|0 ey 3|s e 415
o /CommandintState 0C 00f 04 X X 06 X 07 X oA X 0C .
o~ JuserRxDataChannels<1> 4944F76C| OOBE11E2[000AS00 X 00000012 X 72697465 X 00010002 X 72647479 X | 4944F76C
o fuserTxDataChannels <1> 72697465 00000000 00000000 5 ' ; E2948
Bus /Signal X (4] 3? 3|4 3|5 4|2
o= jCommandintState 0cC 0o QC OF 10
o= fuserRxDataChannels < 1> 4944F76C| OOBE11EZ 494 4F7EC
o= fuserTét}:!Za{75I6%nfels<l> 72697465| 00000000 O0BEL1E2 00000006 EFEBELTO DO0OAS 00 00000012 72697465 00010002 9



DC Control Reg Map

Regno  Value Reg{Hex) Valu{Hex) 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
32768 16384 8152 4096 2048 1024 512 256 128 b4 32 16 3 4 2 1
3 0 03 0000 0
4 2052 04 0804 1 0 0 0 0 0 0 0 0 1 0 0
5 1 05 0001 0 0 0 0 0 0 0 0 0 0 0 0 0 0O O 1
6 1500 06 osDC 0 1 0 1 1 1 0 1 1 1 0 0
7 3008 07 0BCO 0 0 1 0 1 1 1 1
a 10 08 000A 0 0 0 0 0 0 0 0 0 1 0 1 0
9 16384 09 4000 1
10 15 0A 000F 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
11 61441 0B FOO1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1
12 0 0C 0000 0 0
14 0 OE 0000 0 0 0 0 0 0O o0 0
15 0 OF 0000 0 0 0 0 0 0 0 0 0O 0 0 0
16 0 10 0000 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0
17 011 0000 0 0 0 0 0 0 0 0 0 0 0 0 a 0 o0 0
18 012 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19 0 13 0000 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0
20 014 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0O O 0

Configure SiREAD using Control (AFRRVVVV) and Analog Registers (BWMAAVVV)
Python script to configure and send commands to DC

Read Register values using ADRR XXXX command

6/21/2021

Remarks

Read same wind
RegClr, Clk_OE,
runevs

ramp
writeaftertrig, loa
numwinds, lookh
I2c_en

chansela
chanselb

digrst, sysrst
syncloc
i2c_words, i2c_a
i2c_datal
i2c_datal

AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF
AF

32-bit Command

AF030000
AF040804
AF050001
AF0605DC
AFO7C0BCO
AFQ8000A
AF094000
AFOADOOF
AFOBFO01
AFOCO000
AFOEOQ000
AFOFOO00
AF100000
AF110000
AF120000
AF130000
AF140000
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SIREAD: Software Trigger (COXXXXXX)

{1 Waveform - DEV:0 MyDeviceO (XCOSLX9) UNIT: 1 MVILAL (LAY i i i s o .

Bus/Signal % 0 200- IIGO 1|20 -80 —40 % 40 BO llI'O 1?0 2?0 24IO 2E|I0 32.;0 3?0 4?0 4‘IIO 4?0 52.;0 5?0 6?0 STO 6?0 ?2[0 ?fiiO B?D
/iReadout_SRdataout_A 1 1 | | =
J/iReadout_SRdataout_B 1|l 1 IR
JiReadout_WrEn ol o | _
JiReadout_WilkClr 1] Q
/iReadow_nRamp 1] 0 [

JiReadout _Salany 0 0 |
fiRsadout_RdEn 1 1 |:
JiReadout _SRload [} o] I |_| l—l_l_l |_| |_| I—I_l_l |_| r‘ |—|_|_| |—| |_| |—|_|_| |_| f_l l
/iReadout SRclk of o H B E A E e N AN EEEEENI
JiReadow _SRcir 0 0 E
JiReadout_Busy 1 1
/iR2adout_Acknowladge of o ﬁ
JiReadouwt_Trig 1] 0 |
Ju_SIREAD_AnalogRsadout/TRIGCER 0 0 | 3
JU_SIREAD _AnalogReadout/trigger_armed 1 i |
Ju_SIREAD _AnalogReadout/dig_done 1] Q I
o JiReadout_Addr 00| 00 00 330}{31}{32}{ag134){35Xae)CS?){aaXBQKSAXBBXBC}{BD}{SE}{BF){90}{5
o fu_SIREAD_AnalogReadout/data_flag 000| 000 000 '
& Ju_SIREAD_AnalogReadout/dig_state_num 2 2 2 }! 0 3
o Ju_SIREAD_AnalogReadout/head_sample 20012001 : 2001 4
o Ju_SiREAD_AnalogReadout/read_sample 000¢|000¢ 0000 Y801 XsaFe XEoeD XeAE X50€8 Y8A20 X89Co YeALo XBore XeA18 X8ors X5orD Xors XBALE XBA10 X8oFs ReorD §
o Ju_SIREAD_AnalogReadout/read_state_num o o 0 }-}( 1 I 3 ¥ 1 I 1 X 1 X 1 }f 1 I 1 I 1 I 1 )f 1 I 1 I i1k 1 ){ 1 !( 1 !( 1 E
o Ju_SIREAD_AnalogReadout/serial_state_num [0} 0 0
& fu_SIREAD_AnalogReadout/shift_sample_a Q00| 000 Qoo
o fu_SiREAD_AnalogReadout/shift_sample_b Q00| 000 Q00
M4 M4 4]

Wa@/gr/agmied Apr 29, 2021 11:42:06 AM x| -200[4]»] of -200[«]r] aix-oy oh1



wwwwwwwww

SiREAD: Data format

16-bit Word: HHH, D DDDD, DDDD, DDD 1 [3-bit Header & 12-bit Data & 1]

HHH: 001 (1) => Event Header
010 (2) => Window header

wwwwwwww

100 (4) => Data Event Header 3 times:
111 (7) => End 15t: 001, 12-bit TriggerTimeNs, 1 (001 000110010010 1)
AT 8 | ¢ T o & F ] 2nd:001, 12-bit TriggerTimeNs, 1 (001 111000111110 1)
— oo 22 i R 3rd: 001, 12-bit Event Number, 1 (001 000000001010 1)
3 | 157D ac7D 15485 1 6
s [ s i s 1] 0 Window Header:
— i 2001 e —— 010 5-bit Curr_chan, 6-bit Curr Wind, 1 (0200 BBBBIB000 000 1) => Ch0 WO
L 440 0 0 0
9 | 157)9D 899D 35229 4 %g\
10 | 13789 0 0
_11 | 1438F 808F 35215 4 1223 Data: 100 0 1001 1001 110 1 (Actual Data: 0 1001 1001 110 =1230)
After 64 data samples: Total 64 such data words (32 for each SiREAD, Alternatively)
—3eT 1570 o w5 % 0100 1000 0000 0001 => Ch16 WO
ET AN 01 1433 2 1022 ChQ WO > Ch16 WO > Ch1 WO > Ch2 WO > Ch3 WO >
139 | 10569 8969 35177 4 1204 ChO W1 >Ch16 W1 >Chl W1> Ch2 W1 >Ch3 W1
Cmd to select Channels:
oo 1asem oAz e, 4 129 From ASIC A: AFOA 00OF
1307 | 206CE FACE 64206 7+—343t End: 1111 1010 1100 1110 (FACE) From ASIC B: AFOB 0001
1308 | 250/FA/21/2021




Parsing and debugging of first set of data:

395
1260 + 390 1 .
385 .
1250 4
380 4 o
3775 3800 3825 3850 3875 3900 3925
1240 A 375
370 4
1230 A
365 o L
1220 160 ] '
SIREAD A
1210 A 355 .
1200 1 387.5 1
1290 4
385.0 4
1280 4 i B25
1270 1 AN L Y W .
' N 5 ‘ "‘\‘_.'\\ 380.0
1260 Y 1"/’"&’ ‘V
vt \;{' 1l 377.5 4
1250 | /R \l ¥
1 ﬁ 375.0 4
1240 A i |\
J 372.5 4
1230 4 .
SiREAD B 3700 |
1220 A T T T T T T T
0 10 2 E) a0 50 60 675 4

In [87]: thing = all data[0] [0] ["data™][0]
for value in thing:
{0:012b} {0:02x}".format (value))

rint ("{0:d} { 1
p /—l\

5 0

o= Ju_SIREAD _AnalogReadout/serial_state_num

o fu_SIREAD_AnalogReadout/shift_sample_a

170| 000

178| 000 178/ &

out/shift_sample_b

368 00010111000
379 00010111101 lTl':
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ADC Counts

ADC Counts

25 4

—25 4

—50

—75

SiREAD’s First Light

— ASICA

—100 o we ASIC B

100

25

AL OO

o 10 20 30 40 50 60

Sample #

—— 20ns
10ns_500mY

o 10 20 30 40 50 60
Sample #

Sine waves

100 4 "

= chan 0A&
chan 0B

2000 4
—_— il
1500 4 - " P chb
T T T T T T T
2000 1
1500 - P ttarenng N i channel 0
800 ~ e
T T T T T T T . ® - -
2000 4 &00 4 b
1500 400 1 ———
T T T T T T T 200 + 4 - =
2000 T T T T T
a0 2000 apo0 channel 16 goop 8000 10000
1500 LR
T T T T T T T mo-
2000 00 | e
1500 1 peeprommains . e 200 | 1
T T T T T T T 2000 4000 channel 2 goop 8000 10000
2000 1 800 4 —
500 -7
1500 - Lenon sk e ppepbboma R
400 .-
T T T T T T T - =
2000 200 4 - -
1500 A 2000 4000 channel 3 ggog 8000 10000
800 ——
T T T T T T T -n "
2000 &0 4
400 —
1500 - AR
T T T T T T T 200- - -
2000 1 w00 2000 4000 channel 1 ggoo 8000 10000
r - g %
T P A I
1500 o, w00 | .
T T T T T T T -
2000 § 400 1 et
200 1 ="
]500 1 - - -I - T T T T
T T T T . . T 2000 4000 6000 8000 10000
] 100 200 300 400 500 600

Carmnla #




PMT Test Setup:

6/21/2021 15



Summary

 SCROD FW

e DCFW

* Software is evolving
* Testing PMT

Future Activities

 More work on PMT, if available !!
* SiREAD application in aRICH
e HDSoC based readout

6/21/2021
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QBLink Debugging...

DC TxData10b: e
283, 17C, 283, 17C, 283, 17C,...... 3 -
10 1000 0011 DANOFFANAA00 10 1000 0011 HOTIAAHO0!. . .

SCROD rxData10b: t

250,1AF, 250, 1AF, ... , 097,368,... 3E5,01A... i

1001010000.0110%01114,1001040000.011010111 0010111,1101101000, 8"
28 3 17 C 2 8 3 1 7  pattern broken

{ falling_edge & risingedge Hrising_edgeé&falling edge}
0001101011,11100848100
17 C 2 8..

— s 125 Mhz- nternal fpga _clk -
El Wawiom . DEV:0MDevicel XEESLXOINTLONVILAGLO ZE SRS Sl s s s s s E Ethclk125 25 MHz . ““““““Eé?g"_'”;' - DC 10 Buff )
Bus/Signal x| o 5 42‘0 42‘5 43“0 43|5 4"10 4"15 45‘0 45‘5 4?0 45;5 470 475 470 4!‘35 4?0 \ 12.5 MHz ) !ni%(nﬁ!wéﬁ?ﬁmfélk ODDR2
JserialClkLocked 1 1 - Also to CI DC clk P
."Irgumé\mced. o o0 Ve ™~ o *OBUFDS——*pr clk N
/QuadByte. Line.inst sstRst 0 0 Sst_clk (12.5 MHz) 25 MHz Clk to DC
[QuadByte_Lina_inst/sync 0 0 eytelink chkeen | | |
elink_clkgen
o JQuadByte_Line_inst/rxData10b 040/ 020} 0000000CCO0C0000CCO00C0C000000CCC000000000000CaCa000000oa0cDcaao0coanncoeny | —=——"
o JQuadByte_Line_inst/U_ByteLink/BLState... | 1| 1] 1 2 WX 1 | 1
SCROD BLink ek
o [QuadByte_Line_inst/U_Bytelink/r_rxDat... | 82| B2 B B2 B 1 B2 L QBLink 62.5MHz)
o JQuadByte_Line_inst/U_ByteLink/r_txDat... | 3C SYNC_N
- _ = Primary  Clkgen -
o JQuadByte_Line_inst/U_ByteLink/txData10 | 27¢| 2 SYNC_P 7P clk g Clkgen_Bytelink
25 MHz from
SCROD Clk_ss5t(15.625 MHz) |, For 1 Gsaps Commented out
Clk_sstxd (31.25 MHz) For Readout
Clk_sstx8 (125 MHz) + Phase SST

Clk fast (12.5MHz) | gBLink

—» SStClk

\\\\\ —

Clk_fastX5 (62.5 MHz) | _

—————»s5stx5Clk

6/21/2021 DC Clock Diagram




Troubleshooting

Issues

Probable Solution

No Ethernet Connection

Power

Wrong output response on Terminal

QbLink not syncing
Any other thing not behaving as expected

- Check if all Ethernet module files are
from the Ethernet repo folder
(Especially Syncbit.vhd file)

- Check power: 6V & 4V

Transition Board(TB) should get 6V & 4V
Currently TB-to SCROD Connector’s few
pins have been taped to avoid TB sending
extra Voltage to SCROD

- Check Synthesize Properties
- If using cdc ILA, check if all signals are
under correct clock domain

- Modify the clocking module

Check for the ucf file for any incorrect pin
connections




read_state - dig_state

e —

\ Shin ) aldli:l
~ T P ey
data_flag(11) = "1

slate = Digitizing

dig_done = "1’ ey T
Chan_Done serial_read_done ="'1' P geeclr_countigecelr_countlef) =™
| Done ) 1
BT 'f:R.urnp s'::all__:)
samp_count(samp_count'left) = "1" and samp_count(samp_countright) ="0’ sarial read ack = ' o
P
. \Ramp }
' ) -
! |
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-

inzad_request="1'

bank_count(bank_count'left) = '1' "f_._.Ln _:i“,- S|READ Ana Iog Readout
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i
i
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i
— _
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.fl_ea_-? )
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(trigger_armed ='1") and (TRIGGER ='1")

A
subchan_count(subchan_count'left) = '1' 6@
wind_count =0 y Digitizing

count_aft_trg(count_aft_trg'left) = '1' dig_done ='1"
@@ subchan_count(subchan_count'left) = "1’ Rea@
subchans_needed(to_integer(subchan_count)) = '1' g
event_header = to_unsigned(3,event_header'length) read_done ='1'
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ADC Counts

Try:
100 4 ax[0] .plot (np.array (ev["data™] [0] [1::2])-peds[0] [1::2],color=

#ax[l].plot(np.array(ev["data"][1][1::2])-—np.mean({peds[1][1::

ax[1l] .plot (np.array (ev["data"] [i] [_ t2] ) -peds[1]1[1::2],coloxr=

B0 | except Exception as e:
| || || print (e}
! ax[-1].set_xlabel ('Sample #'
&0 ! | | : ax[0] .set_ylabel ('ADC Counts')
| #Fax[0].legend{)
40 - | Text (0, 0.5, "ADC Counts')
100
m 4
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- 2
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