‘N — |
—‘_
—‘_
4 {
N k’
C
O
W k/\
T

plli

e
7~



T o

e Half Entryfaicg
« T—RESIZOWT/NIILZHTED HhHH - T-E
o /NJLAMEAIELY  (Bns -> 3.5ns)
e NILZADjitterH B % (InsFZE)
«c EEXADLNBHIZ &
s T—XRERET EFCIRYADTOLAEVLDTIL,
« XIIR
o JitterZFHT ¢ FPHXF v Z7O#ELICK L TWBHEWTIER WA EFAB L.
MERME DI 2T, Uty bZigl &Y,

il

o ZEM -
« SlowControl D& FE TRINAWERL TE 5 D hH,



GlobalStartrh & > a~ > K7

send _fo_sync() : SlowControl®Fiber&Syncd %
send fpga reset() : FEM, FEM-IB, ROCOFPGA% Y v k9 3%
time.sleep(2)

#send_fo_sync()

send_reset(regpanels) : FFR FPHXFv 72/ N—KUtvy hd 3
send_init(regpanels) :  GUIDO#HEBE A FPHXIZ% %
send_enable_ro(regpanels) : FPHX#%#ReadOutT—4&XHHE—KIZT 3

send latch() : ROCOT—% 7 74 /3%Syncd %, FPHXF v 7IHh DT —X /)L XDPhasex ko 5
#send latch()

#send latch()

send_fem_Ivll _delay(int(fem_Ivl1_delay_var.get()))

send_pulse_module(pulse_module_var, pulse_wedge_var, femaddr_var)

send bco_start() : FEM&FPHXIZBCO% %Y, E—LHhT UV EZAHAX—FXH3

send calib()

startidag_prog(regpanels)
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If you would like to run manually, some of the basic DAQ buttons are described here, in the order in which they are generally pushed when collecting data (and the buttons
can be found in the image below, primarily in the upper right-hand corner):

FPGA Reset: This issues a reset to the FPGAs on the FEM, FEM Interface and ROC boards. It should be issued after you first power up, and we generally issue one
before data collection. The FPGA Reset sequence ends with a SC FO sync command being sent so you should see the FO Sync LED light up at the end of RESET also.
FO Sync: This generates the fiber optic synchronization sequence on the slow control fiber. If the synchronization has been successfully achieved in both directions
then the top, left-most LED on the FEM will light up. If it isn't achieved, just hit the button again until sync is achieved.

FFR: This used to be the general reset button but now it just issues a fire-fighter reset to the FPHX chips. This should be issued after power-up of a wedge and before
sending an INIT command.

INIT: Download paramelers to FPHX chips. This needs to be issued after FFR. If INIT has worked properly, you should see the digital current draw for the wedges
drop from the value that you have after a FFR.

Enable RO: This sends and enable readout command to the FPHX chips. It is necessary to hit this after an INIT to get the data words to come out of the FPHX chips.

= Latch FPGA: This LATCH command scrves two purposes - first, it initiates the fiber optic synchronization command to the ROC data fibers. If synchronization is

achieved, then all 8 lights for each fiber that is connected to the FEM should become lit on the FEM front panel (3rd and 4th rows of LEDs go with the bottom fiber on
the FEM, 5th and 6th rows go with the top fiber on the FEM). Second, the LATCH readies the ROC data FPGAs for data collection by determining the phase of the
data lines coming from the FPHX chips.

Start DAQ This readies the NI for data collection.

= BCO Start This command is needed to synchronize the beam-clock counters on the FPHX chips and the FEM. It simultaneously issues a start counter command to the

FEM and down to the FPHX chips. The result is that the two will be counting in sequence but it does not cause the BCO clock for a calibration, for instance, to be on
the same clock each time you run calibration.

Calib: Issue a calibration command to the ROC board. After the command is received, the ROC will initiate a full calibration sequence for the chips.

Set Module: This must be set each time you want to change the module that is being calibrated, but does not need to be sent again for subsequent runs that are to use

the same module. This button is a bit of a misnomer right now because it actually selects one of 8 possible "sides" to calibrate in a phi slice. "0" corresponds to station
0, side 0, "1"=station 0, side 1, "2"=station 1, side 0, etc. This should be changed to specify the phi slice, the module, and side to be calibrated, and allow for multiple

modules to calibrate at once,

2021/6/29 4



200Mbps
Data_Sta0_Wedge0_Side[0-1]_Chip[1-5]_Out[0-1]p/n

LVDS, 20 pairs
Data_Stal_Wedge0_Side[0-1]_Chip[1-13]_Out[0-1]p/n

LVDS, 52 pairs
Data_Sta2_Wedge0_Side[0-1]_Chip[1-13]_Out[0-1]p/n

LVDS, 52 pairs
Data_Sta3_Wedge0_Side[0-1]_Chip[1-13]_Out[0-1]p/n

LVDS, 52 pairs

200MHz CLK
¢Out Clk_Sta[0-3] Wedge[0-3] Side[0,1]p/n

BCO_Clk_Sta[0-3] Wed%e[0—3] Side[0,1]p/n
IU VIHzZ

Buf/Split p

ENABLE_A[00-11]H/L
3 CLK_SERDES_A[00-11]H/L

125Mbps
Data_Out_A00[32 32 _
Data_Out A01[32 32 < O pt
Data_Out_A10[32 32 <
Data_Out A11[32 32 _
TkMSB/LSB_A[00-11] 8 < connect

A\ Ap/n

Clk_Read_Outp/n

_J_p/n

CRZRCVRJ
T

] FOTX_A_RESETn, FOTX_A_Fltn

g
>
UJ

O

o
~
=

105Mbps

Il
RKVISD/LS6_SU

SC_TX_CLK_OUT
—>| 1.68Gbps

CLK_BCO_Outp/n

SC_TX_DATA[16]

SC_RX_DATA[L6 )

O t/LO

¢ Reset Sta[0-3] Wedge[0-3] side[0,1]p/n _ RST_Stal0-3]_Wedge[0-3]_side[0,1]p/n
SC_Out_Sta[0-3]_Wedge[0-3]_Side[0,1]p/n N “"SCO_Sta[0-3]_ Wedge[0-3]_Side[0,1]p/n
_ SC_In_Sta[0-3]_Wedge[0-3]_Side[0,1]p/n
10Mbps

_ Cal_Inject_Sta[0-3] Wedge0_Side[0,1]

Need B,C,D for Wedgel,2,3
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TP circuit

mux

Din_Plsr_A

Clk_Start_SCp/n
Clk_BCO_SCp/n

conn

Sclk_Plsr_A

CS_DAQ

Plsr_A

ON_OFF

Plsr_A

Enable Plsr_ A

A[0-2] Plsr A

AAAAAA




DATA_FPGA

CLK(200M)

CLK90(200)

[

vV V

»

DATA_IN_0[71:0] (10+10+26+2

DATA_IN_1[104:0] (26+26+26£

SHIFT_IN

n

SHIFT_EN

v VvV VY

»
»

7—>

LATCH

OUT_CLK(125M)

l

DATA_OUT_1_0[2

DATA_OUT_1_25[

DATA_OUT_1_26

DATA_OUT_1 51[

ROC_BLOCK
(O]
DATA_OUT_0_0[25; — 0.0 [31:0
RAY - AR 0.1 [31:0
. 0_2 [31:0
. RA _0_31[31:0
DATA_OUT_0_9[25:0 \% 10310
| DATA OUT 0_26(75 11310
_1 2 [31:0
_1 31[31:0
DATA_1_4[31:0
DATA_OUT_0_51[ 15310
0

DATA_OUT_0 [31:0]
DATA_OUT_1[31:0
DATA_OUT_2 [31:0]

DATA_OUT_3 [31:0]

RST(125MI(Z[A)

\4

)

DATA_OUT_0[31:0]

DATA_OUT_2[31:0]

[
DATA OUT 1 [31:0];

[

[

DATA_OUT_3(31:0

LSB[7:0]

vV Yy

MSB[7:0]

v

SHIFT_OUT
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