gen_out
signal tf decouplage +3,3v a placer P33
en haut de la carte FEC
CI
1430
SHK100
GND
CAL_PULSE CAL_PULSE
TF TF
sca_write 0 - \WRITE sca_write 4 WRITE
test N oxa sca_ wck p 0 WCK P VO P vina_p sca_wck p 4 WCK P VO P vine p
es - - . - - .
sca_write %f scawck n 0 ~wek N BLOC_ASIC_72INPUTS VON~H —vinan sca wek n 4 ~WCK N BLOC_ASIC_72INPUTS VO_NR vine_n
GRD
sca read 0 . READ sca read 4 READ
NV
oX1 sca rck p 0 RCK P sca rck p 4 RCK P
test sca_rck n 0 . = NZ = 5 sca_rck n 4 - = ¢ =z 5
sca_read %E 2 BE LS QRCKN m o 5 9 afekn 2 RCKN m S 5§ 3
L &) &) &) [ @) &) &)
GND 0 0 0 g n n n %
o <
o o
o = < = <
c % S 8 Y = 8 o
o 3 o o o =
[&) [&)
8 © 4 2 8 3 s 2
©
CAL_PULSE CAL_PULSE
TF TF
sca_write 1 WRITE sca_write 5 WRITE
sca wck p 1 WCK_P VO_P vinb_p sca_wck p 5 WCK_P VO_P vinf p
sca_wck n_1 WCK_N BLOC_ASIC_72INPUTS VO_Np, vinb_n sca_wck n 5 OWCK_N BLOC_ASIC_72INPUTS VO_Np, vinf_n
sca read 1 READ sca read 5 READ
sca rck p 1 RCK_P . sca rck p 5 RCK_P .
=2 ) = -]
sca rck n 1 RCK_N El 5l 5| 2 sca rck n 5 JRCK_N El 5l 5| 2
» 3 & J » 3 & J
[da) [da)
Lo
— A — — Lo
- 7] o o To) 3 °
- % o 3 c = e R
(3] 1] = (3] (&) =
[&) [&)
a2 2 a2 o a 2 2 o
Ry S 2 © © &
CAL_PULSE CAL_PULSE
TF TF
sca_write_2 WRITE sca_ write 6 WRITE
sca_wck_p_2 WCK_P VO_P—VmC_L sca wck p 6 WCK_P VO_P ving p
SC@_W_Ck_D_z—OWCK_N BLOC_ASIC_72INPUTS VO_NOM sca wck n 6 WCK_N BLOC_ASIC_72INPUTS VO_Np, ving n
sca_read 2 READ sca read 6 READ
sca_rck p 2 RCK_P _ B sca rck p 6 RCK_P .
sca rck n 2 RCK N =z X = =z )
S it w9 5 R sca_rck_n_6 ARCK N = x Z 3
(@) (@) (@) Ul Ol Ol Ol Dl
» » » [75) wn (2] wn %
N
[qV) N — N ©
[%2] [Je) — [{e]
% %f = 8 © X 8 (@]
1S — c - e 7]
8] 8] e o 5] D
(7] 0 Q ) [8) S
@ @ 2 ) Q 2] 2] o
2 2 o o 2
CAL_PULSE CAL_PULSE
TF TF
sca_write 3 WRITE sca_write 7 WRITE
sca_ wck p 3 WCK_P VO_P vind_p sca_ wck p 7 WCK_P VO_P vinh_p
scawek n 3 ~WCKN BLOC_ASIC_72INPUTS VO N vind n scawek n 7 ~WCKN BLOC_ASIC_72INPUTS VO_Np vinh_n
sca read 3 READ sca read 7 READ
sca rck p 3 RCK_P . sca rck p 7 RCK_P .
sca rck n 3 OJRCK_N El 5l §| § sca rck n 7 OJRCK_N El 5l §| §
» 3 & J » 3 & J
[da) [da)
™ N~
™ — ™ ~ — N~
™ X 8 o ™~ X 8 O
c © IS Q2 c © IS R7]
@ e @ IS
[&) [&) [&) [&)
3 & & g g a o o
[ n © (%]
© © P3Vv3

decouplage +3,3v a placer

en bas de la carte FEC

Wy

STO

GND

Rer:.carte_fec v2 1 / 8 x blocs inputs-ASICS
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parraud
Texte tapé à la machine
15 oct 2020


8 [ 7 [ 6 5 [ a4 3 2 [ 1
R=100 ohms R=100 ohms
au + pres du 65lvds108 M1 au + pres du 65lvds108 M4 condensateurshdeddeC(\)/upl?jge ge% 65LVDS108
au + proche ades Vcc des oirtiers
E sca_wek A 10 SN65LVDS108 sca_rck_p . SN65LVDS108 P
RS 1A 10 P3V3 P3V3
10
sca wck n ' Bl B u C %4
H z 563 ENA sca_rck_n SGB-Wl% [ 1%8n 1%u 100n 10u
. dpalre diff. 6 37 sca wck p O aire diff ENA ul_ i
impedance controlee — : d rP I 6 - 37 sca_rck p_0 C603J7BVI0% T3ZXIBS16Y  C603STHVIOw  T3ZXIBS16V
100" ohms L AY impedarice _controlee AV
3% sca wck n 0 100 ohms L AV carck n 0
L AZ AZ
ENE' D ] L A i ! q _— s scarck pl GRD GD
ENB BY
3%2 sca_wck n_1 L BY sarckn 1
BZ
N D - 85 sca_wck_p_2 8 q | 33~ sca rck p 2
ENC CY
3(232 sca_wck n_2 L S ccarck n 2
9 L 31 sca_wck_p_3 o4 condensateurs de decouplage des CDCLVC1108
D END D DY kn3 END 2 D 1 %Y sca_rck p_3 au + proche des ng es 4 boitiers
382 Sca_WCK_n 30 scarck n3 oavs oavs
DZ
B D - BY sca_wck p 4 1 q | By sca rck p 4
ENE
287 sca_wck _n 4 L %7 sca rck n 4 %80 %6
13 q | 27 sca wck p 5 13 ” sca rek p 5 100n [100n 0 On| 100n{100n
ENF L FY V) o
26 sca wek n 5 ENF [ FY K V10% V10%  C603325V10%] C603325V10%
L oavs £7 ZIGZZ sca_rck_n_5 C603925V109 C603925V109
- é4 D | stY sca wck p 6 Pav3 1 q | s sca rck p 6 )
22 sca_wck n 6 ENG L &Y ccarckn 6 GND
ENH GZ ENH GZ Pav3 Pav3
15 ) L zﬁw sca_wck p_7 15 ) L 23° scarck p7
HY
ENM5 zﬁz sca_wck_n_7 5 22 scarckn? . to %87
— . . ENM HZ - -
C CC=P3V3 TSSOP 8dxga|res diff. CC=P3V3 TSSOP d8 x paires diff. 1%8n 1%8n1%8n 100n | 100n[100n
Impe an elocé)noti']rﬁ?s ee Impe anc &(?n(}i']rn?s ee C60: \V10% V10% C60: V10%][ C60! \V10%
-—> IeIS router, toutes -—> IeIS router. toutes C€603525V10 C603525V10
de Ta meme longueur de Ta meme longueur
GND
(GND:8,7;VCC:16) M Pav3
asc_en 7 a [ M2 yeeopavs A $23Rls 1
asc_en o 2 HC éa\% ctl\clllvc§108
asc_enH 5 |%6 4051 cdove110s  SE3MW1% : s #R3 Ragsca rea
ascen 117w - i3 _AAN,-RBZ SCa_write sca regd | 1 w16 avsca read”
ascen 3 X4 oevx | g asc_cs sca_wgite | 1 Jox vl 26 ANASREY SCATWrILE HC TV RegséaTead
ascen 2 58 X o[ BEAAA, RLO SCaWrIte™ > IV BegstaTead
ascen_1 u |2 < -=> [ 15 AnA RYT SCaWrite™ oo 2 6 NNV RopscaTead 4
ascen—0 3 < T R6 2 i[5 AAN, RI2 Stawrite”4 RS‘L ¢ WLV BgTscaTead
X0 oI B 0?( N SCa-write~ 10.0 LA RIS TR0
R 6. 8150 : w8 AN R7ASCaWrite ' o8 AAN, _
<-- 0. 2 IC S63MW1% Y77TI~V\/\F Sca-write— S63MW1Y v7l_9 m 3Sca_read_
Bl . . OJAHQ?O 1D \ N 5 (1IN 7 80UT) x lignes
liaisons Asi®s AFTER = 1 5 |vop (1L IN + 8 OUT) x lignes = IO N impedance controlege
L GND %91 VoD impedance controlee S v vt p 0 ohms
(signaux slow control) GND VoD 0 ohms §§g)816
(GND:8,7;VCC:16) P
> GRD VCC=P3V3
asc_miso 7 4 M3
|| asc_mIS0_b 2|l He
asc _mISo 5 5| %o 4051 -—> . Pava
asC_miso L |50 dau . liaisons P3V3 A M16
asc_miso s 2 ixs X3 @C_MISO ~onnecteur FEM M4 cdcivo1108
asc mIs0 1 1 | e 3 4 ,%% asc ¢ - v 3 asc_mosj_Q
asc—miso 0 T o RG% asc clk . I PN S THAVAVAY %;9—'asc C asc_mosy L lew vy 16d3C MIOS é
.S 10.0k v 13 NN R78aSCC v
.St / > [ _15asC_mos|_3
2 2>50I1C > S63MW1% __§67 , [ I8 AN REBASCCIK 3 B8 2 e Y5 asc—moa 4
G Y4 Q
A 746AGS1D 10.0k NN RE1aSCC 155 I
, vo|—8_AANA,-RG2aSC_C Wi Y9 asc_mosi—7
GND S63NW1% il 9 33asc_Clk™ S63MW1% v
L SO, ] .
P3V3 P3V3 GND L 5 |voo (L IN + 8 OUT) x lignes = IO N
GND 10 |vop impedance ‘controlee R 7 s
(f& (f& <__ 14 |vop 0 ohms SSOPIE
on on asc—sel{0) P3568° SSOP
C603575V10%£603S75VI0% asc_sel(1)
' asc_sel(2)
?0 %k — REF: carte_fec v2 1 /clocks and ctrl fan-out + slow ctrl // UPGRADE-T2K:FRONT-END DES TPC
GND GND ggngen?ggﬁgrgegevggcgggIzzlggo(ii%?ezéslHC4051 R6 RG% LABORATOIRE DE PHYSIQUE NUCLEAIRE L — ETUDE: PAGE: 2/13
p 10 &( 10. k ET DE HAUTES ENERGIES <
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parraud
Texte tapé à la machine
15 oct 2020


0

o)

P3Vv3
P3Vv3
2 resistances X
R%? §97sous reserve d utilisation SW
a ne pas cabler 3 vt ¥ coul_4 signal_tf
S16X8286034 0603 | 1 yor
GND ts5a3159
C16| 100n sS4
gen_ft_ena . 6 |n 1 ~ D3
g C603$25V10% test
R(?% SO - signal_tf
10.0k o~
> S63MW1% il
GED GND
GN gen_out
gen go
gen_scl ;
gen_sda 18.%k
> S63MW1%
P3Vv3
GND M6
3 |en vouT_Force|__6 RSET = 6.34K / 0,1% => lout : 0 -> 6 MA => gen out = 1.65 V +/- 0.3 V
vour sense| 5 . o Cl14 RSET = 19.1K /7 0,1% => lout : 0 -> 2 MA => gen_out = 1.65 V +/- 0.1 V
N\ ADR34XX 100n ( o R T ) => gen_out = L. - )
I 4 |y GND_FORCE %
(fu %n GND_SENSE ceo%szsw % pava

@
bd)
v}

‘ LU 2 RpR3a12s0 .
%69 %On C05S16\ 1M 5v 1006 A R
10%]X7R 1.%2k

P3Vv3 IC1210
S25V10% p (i 68
u n
1210S35V] S100MWO.1%

=5

@
bd)
v}

R9 1.02k

1%%1( & @ ce@zsvm% < B
> 24 RSET Ei i z B N
VCC P3V3 E m S 8 GND
SE3MW1% s (GND) L R\?Y\é( g REFIO & 3 S E
A2 INTO / FSADJ m
zi AL SDA %g c1ic1 S16X8_V6l3 ” © » lout
A0 scL 9 DVDD IOUTA AD8041 gen out
21 ‘i -
by ol 20 18@40&10& 26 |ocom adg;gl o .
I . o Y
R)? 5 9 Egg Eig 18 dac_pit 1% %, 28 |clock Mo
8 lpos pua|_17 dac—pit—1 . test
g 7 |pos p13| 16 gac Olt_18 = i ooaoswoeroeldyg GND
S16X8 0603 6 |po2 p12| 15 dqac_pit- GND 5 oB885883838888888 08 gen out
2 PoL pu ig Egg gltt: | <[m|a|—|o|o|o|~|wolw|<r|m o= DSOP - B
R a ne pas cabler Poo P10 — ! I il Al i 2R49
SOIC PCA9535 = 4 R10 510 GRD
= PCA9535|?C\!3\{G hit O S23X25_0 - m
GND dac=hi=1 heticliod - s23%15_U80s
gac—p = DDl
dac—hi—3 LLLLLLLLLL! = =
dac=hi—21 XYY YoXe GND  GND
dac—hit=5 d I l,)l,)l lol
dac=hi—8 B OB 6B OB B B
cac_"\ '_? ¢ P P Pav3
( si changement adresse 12C du PCA9535 )
( --> decabler la 10k du +3,3v ) (f&l %8&]
( et cabler 10k en X ) decouplage du AD8041 u
au + pres du boitier C1210835V10%_X7TRy0bs25v10%

GND

REF: carte_fec v2 1 / generation pulses calib et fonct. // UPGRADE-T2K:FRONT-END DES TPC
LABORATOIRE DE PHYSIQUE NUCLEAIRE L — ETUDE: PAGE: 3/13
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Texte tapé à la machine
15 oct 2020


7 6 [

5 l

8 x paires diff a routage parallele

8 x Ffiltrages optionnels
R11 0

S16X8_0603 R29

ne pas cabler les 16 capas ni les 8 resistances "X"

P1V8

P1Vv8 P1Vv8

ana—p ca% V5% X
vVina_n C24 T1psiexa’odos L
R12 0 o
€603 % 0V5% C42 4 2 C53 7
SO A lu_| (fog (fOn (f N %(9 (fg N (fggn (fgn
C805S16V10% cao3s%5v10% cao3s%ov10% C805S16v10% cao3s%5v10% cao3s%ov10% C805S16V10% caoﬁzsvm% caoﬁsovm%
R13 0
/ decouplages du AD9637
vinb,_p S1843_0603 5 a placer au plus pres du boitier
Vinb_n C603 50V5°/R27 X GND GND GND
= ClZpG s16x8_ge03 L P1V8 DVDD VDD
GND
R14 0 5 % 0V5%
S16%8’ 0503 L1 22n >8 C47 % %
0805S10% 2 } 6 8
15 0 100n 1 (3154 N %On (fgn
: S16X8_0603 €805 % 6V109C603S %5\’10% €603S %ovm% c805sT6vi0% C603925v10% C603g50V10%
vinc_p ca% v57R28 X
vine_n %28 ? sio%e’ofs L j_
P GND DRVDD=DVDD;AGND=GND;AVDDIP1V4 1
R1 0 cao3%50v5% 2 e GND o
S16X8’ 0603 M8 |
43 |vinea é p+ Al__34 adc dat
R17 O 4 |uin- A p-Al_33 aac_aa
) S16%8" 0503 47 |une s b+ gl 32 adc _dat p(1
vind_p ca% v57R30 X S i ace 4
i 49 lvinec p+c| 30 adc_dat
vind_n %3% 50 |vi-c bc|_29 %&%}a c_0a
R 0 P % e 53 |viN+ D p+p| 28 adc_dat
C603350V5% 52 VIN-iD D-iD 27 a C a
S16%8" 0603 - -
- 60 |uis £ AD9637 or gl 22 agc gat %4‘
61w £ b g2l adc_aal
l O Analog/Digital Converter
/ 64 |vine £ os Fl_20 adc_dat
i S$16X8_060 5 63 v r o F_19 adc_da
ane—p C603FEOV5YR31 X 2| o G%%—r%}m adc_gat
vine_n c30 Mo 3 ln.o b ol 17 adc oa
1p - GND 6 |vine o+ n|_ 16 agc gat ﬁm
R. 0 cao%ssovs% 5 Jun_n b_H[_15 adc_aa liaisons
S16X8’ 0503
56 26 adc_fco p connecteur FEM
21 0 cg A 0 VREF oo 25 adcfcon
n SENSE
. 5164870803 w105 bcor| 24 adc_dco_p
vinf_p CG(% Ny cs0 vem o ool 23 adc dco h
%) Qg
vinf n o 58 |swe 2 gQ% &y LFCSP 11 x paires diff
— %34 S16X8"0803 L el 2 855 o | FCSP i Bed nce controlee
GND
R 0 &03%50%% B ?g%ﬁg‘“ =
S16X8’ 0503 §
C603925V109 ,
R 0 S63MW1%
. S16X8’ 0503
V?ng_p Cg(l)% 50R34 X GND  GRD GND
ving_n (fB s16X8 0803 L ade sclk
p GND i
R26 0 CGOTVS% adc _sdio
S16X8-0603 adc cs b
R
. S16X8’ 0503
v!nh_p ca% vsiR33 X REF: carte_fec v2 1 / conversion A/N - 8 x voies // UPGRADE-T2K:FRONT-END DES TPC
Vlnh—n (’_:]_3 S16X8_0603 L LABORATOIRE DE PHYSIQUE NUCLEAIRE L — ETUDE: PAGE: 4/13
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Texte tapé à la machine
15 oct 2020


8 [ 7 [ 6 5 [ a4 3 [ 2 1
1 e .
OLEX Q3D g E Q4 o
1%} 1%}
El alim 3 o @E R R g /F—Kh\ alim fournie par carte FEM (~5v)
ext 2 inh_v_fem ) " o \12L
R 7 6 —
+
o & T66n o o | 100
T73X4353p% b5\ /10% N '
| 0 inh v fem | = GND connecteur FEC - FEM
GND
si ut(i)lisation alim ext. GND RA49 R 82 PWL  PW3 ?&
: \Y = , 1 41 |
— 3 1 +5v - GND § et P1 fgc e —1, nl fec_pow_go p
strap entre 2 et 3 > 10.0k VIA_SONDE 0 3 |3 43 43 0l 175 VA sonpe
. M9 VIA_SONDE Spa_mi 4 14 w44 pa_Tmis VIA_SONDE
(5 m 2. 5 |5 45| 45 1.2 -
10.0 E 1 1 sca WCE n 3" % 16 [ 2 5 .
vour oD SCa_WCK_p 7 |7 a1 [_47 sca_write
[a]
8 EN/FAULT vout 2 sca rck n 2‘1} g g ig kig {1‘5
Q2 *E—ég—sca TCK_p 10 |10 50| 50 sca_read
EFUSE-STEF0S VouT 3 [a) ‘\l ll 11 51 51 l\‘%
D 2N7002 0 . agc gat nm g 2 |1 5[ 52 1'% agc CE n
ot DvIDT vout adc darp - ii 13 53 2431 - adc _CIK™p
vour| 5 ggg ggt Big} g1 X *“Eggg ggt Bigg
fec_pow ena 1 ol 7 R37 + 16 116 56 56
2N7002 L C 1é5.7 oy 17 117 s7 | ST 48
g3 e % §7§ Tt o m— Y
10 0%( ref N{MOSFET:2N7002K cqo3s DFN [DFNI C603525V10% 5, 20 |2 so [ 60 38
: (ON-Semi ) 330 p - S1oMW1% - agc gat ng} 2115 e & agc Fco n
- = T73X43S35V10% il adc_oar p _ gg % & 2% _ adc_1co p
= = GND GND R=20,0 ohms : lout max=3,2A GND adc dat n(1) 23z 3431 2431 e 1Zadc dat n
GND GND ) capa a ne _pas cabler =18,7 ohms : lout max=3,5A adcdatp 25 | 65| 65 adc datp
ajustage a la mise au point T 26 |26 o6 | 660
pour rampe de tension de sortie R102 0.025 adc sclk ah 27 |2 e |67 v‘gagc gat n{8g
AN, adc—sdio - gg 28 68 gg Da c aartp
| 29 69 N .
S1W1% adc cs b 25013 %[0 13 fec_id
31 |31 7|71 .
¢ A fec_pow_good aenol 2w mpr s meg
M10 ¥ 0 £ ey YR I w—-
MIC29502 0G5 ggg gg i '35 |3% [ 75" qeng%n g%
2 - - - [\ o 36 3% 76 76
YT RAZIEEK >g 2EQ C73,/1p asc_sel(0 3 13 7|7 cen sl
1 ) C>' 38_|38 78 78
En ADJ Ré[é)l gt g c603b50v5% 39 |3 o |79 gen—sda
263 6 130°< N § 3« ‘ R;Z 600k . 0 lay ol B0
1%81__ T —WU 1%4 224U ;i S63MW1%  gF ~ o S6 % PW2  PW4
' N o
C603S35V10% > TAN_CMS_22u16V20% D1~ ., pins<tfsts +3,3v g P?i/3 Q
S125MW1% 7 2X1
KP-1608SGC ADsMalz R
s L R47 100k ) v
= = = GND GND IN =
GND GND GND LED verte R46{S¥3\®@00k \< 6 GND
en bord de carte 3 /VOUT
A w Lv-) SO8 P3V3
B M11 < SOIC 8
3 LM1086 2 © b P3v3 1
. IN ouT . . > &
CMD N C71 R(%) = (fgS
%6& LMI1 SlﬁCi\gg . 563 o 1 200k GNE%64 u
00n = TO 2u &7 C603S50V5% 1 C77, 100n
C603S25V10% pisftests +1,8v S63MW1% l_4
TAN_GMS_22u 16V 20% 1206_16V10%
S s C603925V10% — cobasosvidbe
1 L L GND w0
| GND GND GND GND GND L 1C2 Rl%ﬁ
P3V3 GND ) Voo 4.7
L] VSENS+ .
decouplage de 17AD8628 SE3MWL%
% 6 3 VSENS- DQ 8
RG1 gOn 4 ds2438
LP2951 R52 100" "
8| INPUT OUTPUT T 'VV{/ GNDSOI(,
A 1%8E 7| FEEDBACK SENSE onp  CBO03S25V10% ’i
NC 6] vTaP SHUTDOWN GND
P5  se3fwio c gen out R53 0
VIA_SONDE( ERROR GROUND " Conssvion o Efﬁ} R4 pins—tests +1,45v T2
1v45 error SO SoIc L S63MW1% %8 . fu 511 = PRES DU
o 100u 1 DS2438
T121086.3V  1206_50V10%_2 ,
S63MW1%
6 R44 GND . . -
(fO n— 100k REF: carte_fec v2 1 / alims - 1wire - interface FEM  // UPGRADE-T2K:FRONT-END DES TPC
C603525V10% . I LABORATOIRE DE PHYSIQUE NUCLEAIRE L — ETUDE: PAGE: 5/13
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Texte tapé à la machine
330 p

parraud
Droite 


8 7 6 5 4 2 1
g oaie L S~ 2o E
2 S>> B> > 3R %
. | NN BO o = NN I
3 2 + g g B A e
J1 1| oo 2 e
?5 pwi pw3|__8
1 a4
212 = 1
n/l 4 14 m| 44 NnJo =] e 1 ] ] ] S a1 o] o] S A DA NS WA B B A IS I A S e R R R N ] TR RS S SRR oRD
n 5 45 Ny
ngy 6§ la 4| 40 N33 ©05593525952555258525552555525252532585¢2¢
n 7 7 47 a7 n32 ~ UU‘:EU‘;EU‘:U‘:U‘S‘S‘ScU'n‘mc‘:\g‘mUU‘g‘g‘gU‘gc‘zc‘zgc‘z‘:cc 20 -
nas 5% a5 3 nag a5 T IR el i : ¢ ddr o8 ET8 gog STE R e gl g e D2 oo 38
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