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Digital control in testbench

Takahiro Kikuchi 04/15/2024



Digital control

« | took some data with changing digital control status and
checked how it works.

« Digital control is one of the slow control and it consist of 4
bits.

2 Digital 7:0 1 Bit 0 = Active Serial Lines (1=Two,
Control 0=0ne)
Bit 1 = Accept (1=Accept Hits, 0=Reject)
Bit 2 = Global Inject Enable
Bit 3 = Serial Output Order

Table from FPHX manual page 41
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Bit O : Active serial
ine £
i |t enable tO SWitCh USing 2 P 7 W n I,R“dﬂk fu:"g active Tine = 7 “ r = J V(READCLK_1
one or two serial lines. N |
« Active serial line is part of
the FIFO and serializer. = B
* In FIFO, decreasing serial — T s ‘
lines just means to =
reduce read clock and £ | |
grab clock by hallf. g~ N a
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Figure 15 - A comparison of Read Clock frequencies under one and two active lines

From page 49



Bit 0 : Active serial

| | n e SerialOut1 SerialOut2
« Each chip have two Z#
serializer after FIFO. Serializer 1 = '| Serializer 2 J
1 1
 The top word of FIFO is
‘1 FIFO Word 1 Out Word 1
sent to serlallze( 1 and SES W3 SutVierd o —
the second one is sent to FIFO Word 3 Out Word 1
Serlallzer 2 F|FO Word 4 Out Word 2
FIFO Word 5 QOut Word 1

* Disabling one active line
means stop to use
SerialOut? in Figure 16.

Figure 16 - The Serializers

From page 50



Control Array

Q J GotPh1Hit

Q ® GotPh2Hit

bit 1 Accept pecept [0 <

Disc Out =—{>Clk Q }—

/ Phase 1|
« Bit 1 is part of channel control Rst
and phase block. | .

« Each channel has four circuit to StripReset
acguwe 8-lines data from front-
end.

Phase 2|

o ———

« Channel control circuit encode _| GotPh3Hit
thermometer-code (7lines) to Phase 3 - 5
binary-code (3 bit). N

« Each circuit receive signals from 5 & GotPhatii

R EY

Ehase block, that send signals orascT]
0 acquire data or not and which ase - ol
phase will be used.

« Changing bit 1, accept hits to
reject send signals to entire

i i StripReset
gﬂ 2 H H gESng:EI’O% 2|(|:%Ld :{e data in Figure 18 - How the Control Circuit Acquires Hits

From page 52



Bit 2 : Global Inject Enable

« Global inject is a system to do some test by itself.

 In integrator part, this bit can switch whether front-end wiill
accept signals which come from NOT detectors.

Integrator schematic
128 channels '

Digital values from Back End Programmable input iEs algeles o Programmable BW

¥y ¥Y Y YT YFY Y &—

schematic programming register transistor bias current Reg‘. cascode = (BWSel<4:0>) Source
(P1Sel<2:0>) Curre follower
DreghyTvady hypesaitag ; <«——— Buffer provides “clean digital” <
i Output

On-chip Bias bypass cap

Bias reference set with

\ It 13144 to Front End

‘E /(neg. pulse)

Programmable digital bits i
control digital inject amplitude

Analog inject pulse generated
internally by digital inject circuit

external resistor to Source
ground here follower
Ground referenced Vplus Blasigonarmtor ?;l‘-lrSZLZ'O)
for input diode protection )
(to avoid coupling from vdda) i »
S B | i O L Vref plus 8 comparator threshold «— Programmable
d / voltages from threshold DAC feedback cap
. S (GSel<2:0>)
@« «—— Chip-wide reset
to comparators s
2 Feedback
o i Input (accepts : Al ’ t SR
128 analog inputs ! ? pe -( e - | -~ | —— ‘resistor” (1/gm)
\» - —— positive current Ay~ Yo Ve Ly
nject ena - g o X pulses only) i . O W v o i R, B e B e B \
(from back end) 1024 digital outputs " = - E Big R
Analog inject input y < (8 comparators X 128 channels) ESD .‘ o %(many Megohm)
protection _Chaftge s 1 @ I :
T IRT ‘s injection  |nput 2.670A - 4260 3 !
Digital inject input 128 channels of integrator and shaper . P | o) i
A transistor i Filter C i
! - 2 1
! i 1
~_Set max input leakage v\'-\ Set feedback R

Figure 3.

compensation (LeakSel<3:0>) | (Fb1Sel<3:0>)

Figure 7.
From page 7 and 11

Reset/Leakage Compensation circuit



Bit 3 Serial Output Order

 There's no information about this bit, but some people says
that this bit just changing the relationship between 2 output
line.



Assumed effects
on results

« Bit 0O, bit 1, bit 2 affect
these blocks.

e Bit 0 will cause some
error for serializer.

« Bit 1 will make channel
stop to acquire data.

e Bit 2 will make front-end
stop to accept calibration
pulse.

128 Channels

Bias Voltages

Bit O
FIFO/Serializer >

FIFO t— QerialOut 1

\ t-f SerialOut 2
Heartbeat //

Slow Controller

A

Slow Control In

Y

Siow Control Out

Figure 2 - The FPhx Block Diagram



Taking calibration data in testbench

| took calibration data of ROC 21, port A2 with no-bias for
about 90 sec.

—|n order to see noise data, | didn't apply bias voltage.
 Bit 2 (rejecting calibration data) is working well.

e But bit 1 seems not work.
—FEven bit 1 = 0, it still contains noise or calibration data.



Sample

e This is our usual calibration data with no-bias.
- Digital control is 0101 (Bit 3, Bit 2, Bit 1, Bit 0).

pro—Ty

Fi

Adc vs amplitude pa

Amplitude vs channel

Entry vs channel

hitmap
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