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TIIMMO 32 pixels column digital logic:
Command Decoder:
- FSM;
- FSM’s states description
Row Select;
StrongPixelReader (Column):
Single Pixel Architecture:
- Mask logic;
- Pulse logic;
- Digital pulse;
- Analog pulse;
- Hit arrived;
- TOTCounter;

- DAC Latch.
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Architecture: Building Blocks
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Architecture: connections

SOComma nd RowSelectMatrixEnable
Decoder

X32
RowSelectPulseEnable TrimDAC
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Architecture: connections

SR_OUT

SOComma nd RowSelectMatrixEnable
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Architecture: connections

SOComma nd RowSelectMatrixEnable
Decoder

X32
RowSelectPulseEnable TrimDAC

< SPI Strong 2
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Architecture: CommmandDecoder

S101@ 0 00100z ale. | RowSelectMatrixEnable

Decoder >
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Architecture: CommandDecoder
Finite State Machine

CMD [0x] |Destination state

2 SET_REGISTER
Select 3 GET_REGISTER
Column
i 4 RESET
o S
” ! 6 SEND_ID
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Architecture: CommmandDecoder

FSM’s states
‘ CMD RST == \CI\/IDRST 1

VPCASC 5C (5pA)

VIANOUT 5C (5UA)
SelectColumnindex 0
CMD 0 SelectColumnEnable 0
ADDR 0 DAC_Bandgap reset 1
VAL 0 DAC_Ref b 0
send_data . EN_DAC_IREF_ext 0
VCOMPIB 5C (SUA) RowSelectMaskindex 0
VIKRUMM 5C (SUA) RowSelectPulselndex 0
VIBS 5C (SLA) RowSelectMaskEnable 0
PIXEL_DAC_IREF 5C (SpA) RowSelectPulseEnable 0
VBCASC 5C (5pA) TestReg0 F1
VFBK 5C (S5uA) TestReg1 E2
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Architecture: CommmandDecoder

FSM’s states

‘ state == GET_SPIDATA \ clk

recv_data = sp

- ~ AN ~ J N— —— _
S | !
CMD ADDR VAL
‘ state == SEND_ID \ clk k-
A B C D
! 1 1 1
Va A N 7 A N A N\ A N\

send data =) Sp|
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Architecture: CommmandDecoder

FSM’s states

‘state == SET_REGISTER\ ck

ADDR [0 oo o

VCOMPIB <= VAL TestRegO <= VAL

VIKRUMM <= VAL TestRegl <=VAL

VIBS <= VAL VIANOUT <= VAL

PIXEL_DAC_IREF <= VAL RowSelectMaskindex <= VAL[4:0]

VBCASC <= VAL RowSelectPulselndex <= VAL[4:0]

VEBK <= VAL RowSelectMaskEnable <= VAL[O0]

M m O O W >

VPCASC <= VAL RowSelectPulseEnable <= VAL[O]

1
2
3
4
5
6
7
8

DAC_Ref_b <= VAL[3:1]
EN_DAC_IREF_ext <=VAL[0]
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Architecture: CommmandDecoder

FSM’s states

state == GET_REGISTER| CLk [
ADDR [0x]

0 send_data <=
CMDJ3:0]+ADDR][3:0]+000+SelColumnEnable+Select
Columnindex

1 send_data <= CMD[3:0]+ADDR[3:0]+VCOMPIB[7:0]
2 send_data <= CMDJ[3:0]+ADDR[3:0]+VIKRUMM][7:0]
3 send_data <= CMD[3:0]+ADDR][3:0]+VIBS[7:0]

4 send_data <=

CMDI[3:0]+ADDR[3:0]+PIXEL_DAC_ REF[7:0]

5 send_data <= CMD[3:0] +ADDR[3:0]+VBCASC]7:0]
6 send_data <= CMDJ[3:0]+ADDR][3:0]+VFBK]7:0]

7 send_data <= CMDJ[3:0]+ADDR][3:0]+ VPCASC][7:0]
8 send_data<=

11b000+DAC_Ref b+EN_DAC_IREF_ext+DAC_Band
agap_reset

12
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Architecture: CommmandDecoder

FSM’s states

state == GET_REGISTER| CLk [

ASOR 03

9 send_data <= CMDJ[3:0]+ADDR[3:0]+TestRegO0[7:0]

A send_data <= CMD[3:0]+ADDR[3:0]+TestRegl1[7:0]

B send_data <= CMDJ[3:0]+ADDR[3:0]+VIANOUT][7:0]

C send_data <=
CMDJ3:0]+ADDR][3:0]+000+RowSelectMaskindex

D send_data <=
CMDJ3:0]+ADDR][3:0]+000+RowSelectPulselndex

E send_data<=

CMD[3:0]+ADDR[3:0]+0000000+RowSelectMaskEnable
F send_data<=

CMDJ3:0]+ADDR[3:0]+0000000+RowSelectPulseEnable
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Architecture: CommmandDecoder

FSM’s states

‘ state == SEL_COLUMN \ clk

\_Y_, . ~ J

!

SelectColumnEnable

‘ state == SEL_COLUMN \ ck

VAL

SelectColumnindex

VAL

\_Y_I

!

DAC Bandgap_reset
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Architecture: CommmandDecoder

FSM’s states

‘ state == RESET \ CLK f

Def. Value (0x]

SelectColumnindex 0

Def. Value [0x] SelectColumnEnable 0
VCOMPIB 5C (SUA) DAC_Bandgap_reset 1
VIKRUMM 5C (5uA) DAC Ref b 0
VIBS 5C (5LA) EN_DAC_IREF_ext 0
PIXEL_DAC_IREF 5C (SpA) RowSelectMaskindex 0
VBCASC 5C (SUA) RowSelectPulselndex 0
VFBAK 5C (SHA) RowSelectMaskEnable 0
VPCASC oC (SHA) RowSelectPulseEnable 0
VIANOUT 5C (5pA) TestReg0 F1
send_data 0 TestReg1l E2
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Architecture: RowSelect

RowSelectMatrixEnable

RowSeIe/ctMask
732

RowSelectPulseEnable

RowSeIectMitrixlndex S =1/=le ¢ |RowSelectPulse
Z

5 732
RowSeIectPlﬁselndex
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Architecture: RowSelect

‘ RSEL RST == \ clk or RSELRST |

o o
1 1
~ ~

synch_RowSelectMaskEnable synch_RowSelectPulseEnable
‘ RSEL_RST == \ clk kA
RowSelectMaskEnable RowSelectPulseEnable
A —
synch_RowSelectMaskEnable synch_RowSelectPulseEnable

TIIMM meeting Luca Federici



Architecture: RowSelect

2 RowSelectMasklindex

&
32X synch_RowSelectMaskEnable
— /I\ —

Row_select Mask

2 RowSelectPulselndex

&
32X synch_RowSelectPulseEnable
— /l\ —

Row_select Pulse
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Architecture: StrongPixelReader

(32 pixels column)
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— — — — — — — — — — — — — — — — — w—
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"
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|
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Architecture: StrongPixelReader

Single Pixel Block Diagram

cLlk  |RsT lSR_IN
‘F

RST
S . . HitArfived]i]
PixelHit[i] . PixelHit[i], Hit Arrived SR_OUT_
. HitArrived[i
RowSelectPulse_ fUW._Sel_PUISE[I]P pulse_enableli] TOTCounter]i]
e d_pulse_pix[i] > TrimDACi)
col_sel col_sel > D|g|ta| DAC_store —_—
mask_data _ mask_data} d_pmsimb PU[SII"‘Ig
d_pulse_glob RST
PixelHit[i]'
mode mode
RowSelectMask row_sel_mask[i]b ixel_mask[i]
- . pixel] mask[i]
MM Mask Logic >
mask_data'_
pulse_enableli] a_pulse_pix]i]
a_pulse_glob | a_pulse_glob Analog Pulsing [,
DAC_store
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Architecture: StrongPixelReader

Pixel Masking Latches

row_sel _mask f % ?
row_sel_pulse by

row_sel _mask]i] e—

'1'-—3_3—out == =)

col _sel e—

row_sel_pulse[i] «—

D~
col _sel «—
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Architecture: StrongPixelReader

Pulsing circuit

‘ Digital Pulsing Circuit \

d pulse glob e—
-PHUISES )— d_pulse_pixi]

pulse_enable[i] —

‘ Analog Pulsing Circuit \

a_pulse_glob e— .
D— a_pulse pix[i]

pulse_enable[i] e—

Ise_glob
a_puise_glo ’_Do— a_pulse pixBi]

pulse enable[i] e—
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Architecture: StrongPixelReader

Trimming DAC Latches

DAC STORE F

‘ DAC_STORE == 1 \

TIIMM meeting

TOTCounterX
TOTCounter(i)
' A N\
TrimDAC(i)
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Architecture: StrongPixelReader
HitArrived

‘ RST == \ ‘ else PixelHit[i] == \

»
!
I_A_\

HitArrived HitArrived

I B
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Architecture: StrongPixelReader
Counter

‘ MODE 0 \ CLK f

pixel_mask[i] =

0e—

l1 l._

PixelHit[i] «—

l1 l._
d_pulse_pix e—

D_

/// )

D_

HitArrived]i] «—
l-l 1) ._D_
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TOTCounter(i)

==1 ‘ TOTCounter(i)++

==0 mmm) TOTCounter(i) = TOTCounter(i)
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Architecture: StrongPixelReader

Counter

‘ MODE 1 \ CLK f

TOTCounter0Q

SR_IN

!

- ~ 4

> <—

TOTCounterQ
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Architecture: StrongPixelReader

Counter

‘ MODE 1 \ CLK f

TOTCounter(i)

TOTCounter(i-1)

!

. ~ 4

> <—

TOTCounter(i)
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Simulation: StrongPixelReader
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