L LED 4; 5] -
= = CLOCK_CONTROL
Vsl VSl
INSEL | || sEL Lo La
RST - C1B,
RST RST C1B
cs B 2B
< CLK_P3 LOCAL_CLK3 P ) .
EEsbe R LOCAL_CLK3_dn
S CLOCKDESP6 _CLK3_|
CLOCKDESP6 cLooBesPe
CLOCKDESNG CLOCKDESPS CLOCKDESPS
CLOCKDESNS CLOCKDESPS
( :I (I:K PA3_1 0 dp[ 0: 9], PA3_I O dn[ 0: 9] QPO 91, D ONO. 9] FPGA | O dp[ 0: 9], FPGA_| O dn[ 0: 9]
LOCAL _CLK P[0:2], LOCAL QLK N 0: 2] PA3_I O 0: 11] DO 1]
CLK_P[ 0: 2], CLK_N[ 0: 2] : : LOCAL_CLK_P[ 0: 2] , LOCAL_CLK_N[ 0: 2] SCRUB. D[ 0: 7] SCRUB D[ 0;7] SCRUB. D1 0: 7]

PA3

FPGA SGZ (BCLT), SCA_SDAO, SCA_SCL5, SCA_SDA5

CAN_PA3 CAN PA3

CAN_PA3

CAN

FLASH_DATA[ 0: 7] FLASH DATA[ 0: 7]

FLASH CONTROL

FLASH_CONTROL

FLASH_DATA[ 0: 7]

FLASH_CONTROL

Fl ash_PROV

SCLO, SDAQ, SCL5, SDAS

SCRUB_CONTROL SCRUB_CONTROL SCRUB_CONTROL SCA_GPI O 12: 19] S 012:19]
DI PSW TCH] 0: 9] , PUSHBUTTON] 0: 3] DLPSW TCH 0. 9] PUSHBUTTON 0: 3] DI PSW TCH] 0: 9] , PUSHBUTTON] 0: 3]
BUSY I N_P, BUSY IN N | RBUSY LN P BUSY INN BUSY_I N_P, BUSY_I N_N WO
‘ DI PSW TCH] 0: 9] , PUSHBUTTON] O: 3]F | | \/ I RX 2
BUSY_OUT_P, BUSY_OUT N | BUSY QUT P BUOY CUT N BUSY_OUT_P, BUSY_OUT_N TDOBTYX? CLOCKDESTN CLOCKDESTP
TDO_GBTX ROP. RO RD2P, RD2N ROP. RDN
RXRDY2 ' ' —
. . AUX_dp[ 0: 3] . AUX dn[0: 3] . . GBTX2_RXRD' RXRDY
AUX_dp[ 0: 3] , AUX_dn[ 0: 3] AUX_dp[ 0: 3] , AUX_dn[ 0: 3] - TD2P, TD2N
GBTX2_TXRDY | 1XRDY2 TXRDY TDP, TD TP TEN RSSI |
GBTX2_DI N_dp[ 0: 9] , GBTX2_Di N_dn[ 0: 9] | mm2lZPL 001 DI NZN 0: O] N_P[0: 9], DI N_N[ 0: 9] LDSCL, LDS! NC a3, soafSCL SDA
BUSY AUX GBTX2_TxDATAVALI TXDATAVALI D2 TXDATAVALI D ’
_ GBTX2_DOUT _dp[ 0: 9] , GBTX2_DOUT_dn[ 0: 9] R I2PL0: 01 DOUTZN Q: O] P[ 0: 9], DOUTN] O: 9] (BTX 2
GBTX2_RxDATAVALI RxDATAVALI D2 DATAVALI D
GBTX2_DCLK_dp[ 0: 1], GBTX2_DCLK_dn[ 0: 1] - mCLKZPL 0. 1] DALKON O: 1] KP[ 0: 1], DCLKN] 0: 1]
OCKDESP] 0: 6] , CLOCKDESN[ 0: 6] SCCLKP, SCCLKN—=—N' C]
ESETB SCOUTP, SCOUTN- =N C +1V5
SCL, SDA, FUSEPOWER, FUSEPULSE ¢y np. sy . SCLINP2, SO
DATA_MGT_P[ 0: 27] , DATA_MGT N 0: 27] | -RATAMGT PL0: 271 DATA MGT NL0: 271 |a pj DE DATA MGT_P[O: 27] , ALPI DE_DATA_MGT_N[ 0: 27] ITAR SO N2
. . —( ) Di ff1nNpul | Down
DATA_GPI O _P[ 0: 27] , DATA_GPI O N[ 0: 27] - =RATACPLO PL0: 27] . DATA CPIO N 027 5 p| pE DATA GPI O dp[ O: 27] , ALPI DE_DATA_GPI O _dn[ 0: 27] (O——TDI_GBTx _ Sal NP2
. . DCTRL_P[0: 4], DCTRL N 0; 4] . . D ffInPpul I Up
DCTRL_P[ 0: 4] , DCTRL_N[ 0: 4] ALPI DE_DCTRL_P[ 0: 4], ALPI DE_DCTRL_N[ 0: 4] 132 REFCLKN  REFCLKP TD2P, TD2N
DCLK_P[ 0: 4] , DCLK_N[ 0: 4] |=RCSLK PL0: 4] DCLK N 0: 4] ALPI DE_DCLK_P[ 0: 4] , ALPI DE_DCLK_N[ 0: 4] } REFCLKOP R4
— T
— R3
oD s o RS
ALPI DE | NTERFACE e Me VTTX
— \ \
TDO GBTx1 CLOCKDES7N  CLOCKDES7P 1
TDO_GBTX RDP, RDN N C —
NG RXRDY GND
TDLP, TDLN
+1vV2 +1Vv8 +3V3 GBTX1_TXRD TXRDY1 YRDY TDP, TDN TDLP, TDIN
GBTXL_DI N_dp[ 0: 9] , GBTXL_Di N_dn[ 0: 9] - me2NLPLO: O] DI NIN 0: O] N_P[0: 9], DI N_N[ 0: 9] LDSCL, LDS! N T ScL1 Sspal [{SCL1, SDAL
GBTXL_TxDATAVALI TxDATAVALI D1 TXDATAVALI D scL2. SDA2
P[ 0: 9], DOUTN[ 0: 9] (BTX 1
DATAVALI D SaL2 SoA2
KP[ 0: 1] , DCLKN[ 0: 1]
* * OCKDESP] 0: 6] , CLOCKDESN[ 0: 6] SCCLKP, SCCLKN—=—N' C]
ESETB SCOUTP, SCOUTN-— kN C <—
O O O SCL, SDA, FUSEPOWER, FUSEPULSE oy np. s N -SCLNPL, SO NNL
ITAG
| O O O —O Di f f I nNpul | Down SCl NN
— J25 J26 J27 (O——{TD _GBTx 5 f 11 nPoul | Lo SOLNPL =
nPpul | Up
=z
GND J31 REFCLKN REFCLKP .
=
(a)
— REFCLKLN REFCLKLP
+IV2_USB3 +3V3_USE3 _
ITAR T H1vB_USB3 FX3_DQ0: 31] EX3 DO 3L | Fx3 pgyo: 31] GND \/ | RXl
FX3_PCLK FX3_CTL[ 0: 12] EX3 CTLI0. 121 Fx3 CTL[0: 12] TDO GBTx I — CLOCKDES7N  CLOCKDES7P ROP. KON
) RDP, RDN RDP, RDN
FX3_INT_n GBTX_RXRDY|RXRDY RDY 0P, TON
3 RESET n GBTX_TXRDY | TXRDY TXRDY TOP, TON P TN s | IRssI_1
- - USBB X3 UART TX GBTX_Di N_dp[ 0: 9], GBTX_DI N_dn[ 0: 9] 2NPLO. 91 DIN N 0: 9] N_P[0: 9], DI N_N[ 0: 9] LDSCL, LDSDA—=sBSCLLLDSDA | 5y spa
|- =
FX3_UART_RX FX3_UART_TX FX3_UART_TX GBTX_TXDATAVALI D TXDATAVALI D T DATAVALI D
GBTX_DOUT _dp][ 0: 9] , GBTX_DOUT_dn[ 0: 9] | je2IELO: 91 DOUTINL0; O] P[ 0: 9], DOUTN] O: 9]
FX3 UART RX_ | x3 UART_RX RxDATAVALI D
FX3_UART_ GBTX_RxDATAVALI D DATAVALI D X
FX3 RESET n FX3_RESET_n DCLKP[ 0; 1], DCLKN 0: 1] RSSl_1 SAL2, Shaz
FX3 INT n ;:XS_I NT CBTX ALK dpl 0: 1], GBTX_DCLK_dn[0: 1] ' . CLOCKDESP[ 0: 6], CLOCKDESN 0: 6 KPLO: AT, DALKNO: 1] SOCLKP, SOOLKN—R=SLKE SCALKN, | 50y Kp, SCOLKN SCALL, SPAL 5
FAS_ _n . . : N . . , f
Fx3 POLK o GBTX_CLOCKDESP[ 0: 3] , GBTX_CLOCKDESN] 0: 3] |_—CLOCKDESPI 0: 31, 0L OOKDESN 0: 3] V. OCKDESP[ 0: 6] , CLOCKDESN] 0: 6] R
FX3_ ESETB SCOUTP, SCOUTN-— QTP SCOU SCOUTP, SCOUTN SCL3, SDA3
SCL, SDA, FUSEPOVER, FUSEPULSE SOl NP, SCI AN RSS2
Do 3] _ BT RESET n SCI NP, SCI N\ SCI NP, SO NN RSl _2 >
LED{ 0: 3] GBT_RESET n RESET_I N ITAG @
- oot Di £ f I nNpul | Down SCRUB_CONTROL
RESET_OUT O TDI _GBTx )
PONER BQOARD | P 135 330 SCA a1z 10
REFCLKN REFCLKP SCLO, SDAO, SCL5, SDAS
. PULLUP
LEDI0: D] LED{ 0: 5] | 2C_PO/ER_BU! RESET — PULLDOW
| 2C_POAER_BUS GND SCRESET_B
[ . 5
| 2C_POAER BUS SCA GPI [ 0: 11] GRLa 0. 1]] y GPI g 0: 11] Sq TAG=2ATAC] 5o TAG  ITAGY WLIAR
SCL, SDA SCL, SDA,_FUSEPOVER, FUSEPULSE
SCA_S0L4, SCA_SDAd SCA_SCL, SCA_SDA f = SCL, SDA, FUSEPOAER, FUSEPULSE
| 2C_PO/ER_BU! SPI SPI J T AG
J 1 POVER | N—| PVER IN POVER | N PWRGOCD_1V5 | SENSE
PQ/\ER | SENS | SENSE SCL4, SDA4
SCL4_SDA4
N
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DATA_MGT_P[ 0: 27] , DATA_MGT_N[ 0: 27] DATA_MGT_PY 0: 27H: DATA_MGT_N 0: 2
DCLK_P[ 0: 4] , DCLK_N[ 0: 4] DCLK_P[0: 4], DT-K—N[O: 4
32 32 J2 32
1T o1 2 53 [ 51 54 105 51106 15717 51158
DATA MGT N0 [ 3|3 24 bAatAcriong DATA MGT P8 [55 | 2756 | DATA GPlO N7 DATA MGT_P15[107] 3 2 [108 DATA GPI O N14 DATA MGT P22 [159] 3 21607 pATA cPl O N2t
DATA MGT PO | 5| 3 6|6 | DATAGPIO PO TAMGT N8 | 57| 5 6 |58 | DATA GPI O PY DATA_MGT_N15 109 2 o [ 110 DATA GPI O P1 DATA _MGT 22 | 161 2 6 | 162 | DATA GPI O P21
DATA Mot N1 %9 | ) 13[710°? paTA GPiO N DATA MaT_P9 %61 |/ 3762 PpaTA IO N8 DATA MoT_P18'113] ] 131149 DATA PO N5 +1V8 DATA MoT_P23 $165] ] 15 |166% DATA GPI O N2
® DATA MGT_PL S 1o 12 | DATAGRIO L POATA MST N9 63 1) 12 64 | DATA G O P8 - ® DATA MGT_Ni6 151 12 [ 116 | DATA GPI O P15Y ® DATA MGT 23 167/ 7, 12 | 168 | DATA PO P22 "
DATA MoT N2 ¥ 15 |13 1e 16 % DATA GPIO N DATA MoT P67 | 13 16 68 PDATA GPIO O DATA MoT_P17119) 13 18 [120% DATA GPI O NI6, DATA MoT P24 $1711 13 1o [I729 DATA Pl O N23
DATAMGT P2 | 1771 17 15 | 18 | DATA GPIO P TA MGT_N10 69|15 1 70| DATA GPI O P9 DATA MG Ni7| 1211 17 15 | 122 | DATA GPI O P1g DATA MGT N24 | 17315 15 | 174 | DATA GPI O P23
DATA Mot 3 %21 |17 201 22°% pATA PiO NG DATA MoT_P1R?73 | 19 20 74 ®DATA GPiO NIg DATA MoT_P1é 12517 20 1126 DATA GPI O N7, DATA MGT_P2s $177] 39 2 [178 % DATA GPI O N24
DATA MGT P3 | 23 | 53 3224 | DATA GPIO P3 TA NGT N1 75 | 53 52 (76 | DATA GPI O P1( DATA MGT_Nig| 12737 52 [128 [ DATA GPI O P1 DATA MGT_N25 | 179722 52 [180 | DATA GPI O P24
DATA MGT N4 | 25 |52 6 26 7752 56 78 129) 52 56 130 DATA MGT P26 [ I81] 5% 26 | 182
DATA MGT P4 | 27 |53 5o | 28 79153 5g | 80 131) 52 58 132 DATA MGT_N26 [ 183155 og 184
DATA MGT N6 | 29 | 54 3930 ? DATA cPio W, DATA MoT 1281 | 2] 2 82 PDATA GPI O N1 DATA Mot p1dh 133 5/ 2o (1332 DATA Pl O Nig DATA MGT_P27 | 185] 5/ %o [186 % DATA GPI O N25
> DATA MaT_P5 315 32| 32 | DATAGRIO w "OATA MGT NL2 81351 32| 84 | DATA GPI O PL ® DATA MGT_NL9 135 21 32 [ 135 | DATA GPI O p1cY ® DATA MGT_N27 187] 21 32 188 | DATA GPI O P25 "
DATA MoT ne 35 | 33 34136 % pATA cPIO g DATA MoT P87 | 33 3488 *oaTAGPiON DATA MoT P2 139] 33 3% [140% DATA GPI O NI DCTRL P4 19133 34 11929 DATA GPI O 126
DATA MGT P6 | 37| 37 3 | 38 | DATA GPIO PS TA MGT_N13 89 |37 36 |30 | DATA GPI O P DATA_MGT 720/ 1411 37 36 | 142 | DATA GPI O P1{ DCTRL N 193] 37 36 | 194 | DATA GPI 0 P26
DATA MoT N7 41 |39 490742 % DATA GPIO NG DATA MoT_P14293 | 39 4994 ®DATA GPI O Mg DATA MoT_P21? 145 37 49 [146'% DATA GPI O N2( DCLK P4 197| 39 40 [198° DATA GPI O N7
DATA MGT_P7 | 43 22| DATA GPI O P6 TA_MGT_Nid 95 96 | DATA GPI O P1 DATA MaT_N21 147 T48 [ DATA GPI O P20 DCLK A 199 200 | DATA GPI O P27
75 32 j‘é 75 97 jg jg 98 149 jg jg 150 201 jg j‘lé 202
DCTRL_PO a7 45 L DCLK_PO DCTRL P1 %99 175 49 [100 DCLK P1 DCTRL P2 9151135 a9 [I52 DCLK P2 DCTRL_P3 203 45 291204 DOLK P3
DCTRL_NO 49 49 50 50 | boknN | ] [, DCTRL N1 [ 101 49 50 102 ] bakn | 1 [, DCTRL N2 [153 49 50 1547 DAKN | ] , DCTRL N3 [ 205 49 50 206 | pakNg | ]
51 151 52 [ 22 103]5; 52 10 155] 51 52 196 207} 51 52 [208
& oo S0 vt Sl vt 28 et
= G2 oI G2 o1 G\D2 =0 G\D2
— o G\DB oI5| G\DB 7| G\DB 7| GNDB
= QD4 oIy G\Ds 5| GND4 7| GND4
= G\D5 1| G\D5 oo GND5 5| G\D5
| G\D6 oI G\D6 oo GND6 o GNDB
Ga G\D7 Gr7| GND7 o5 GND7 —C172 a5 GND7
* o GNDB o1 s o0 GNDB * o GNDB
GNDO GNDO GNDO T GNDO
FS- 104-01-SL-D RA FS-104-01-SL-D RA FS-104-01-SL-D RA u OFS-104-01-SL-D RA
GND GND GND GND GND GND L GND GND
GND DATA_GPI O P 0: 27] , DATA GPI O N[
DATA_GP| O P[0: 27] . DATA GPLO N 0; 27] o
DCTRL_P[ 0: 4], DCTRL_N[ 0: 4
DCTRL_P[0; 4], DCTRL N 0: 4] o
N
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BUSY IN P

J7
ERF8- 010- 01- L- D- RA- L
1 2

BUSY_OUT P _BUSY QUT N <:” BUSY_QUT_P, BUSY_OUT N

BUSY_I N_P, BUSY_I N_N <<:| BUSY IN P BUSY IN N

L BUSY INN

AUX dp0

AUX dn0

AUX_dp2

AUX_dn2

GND GND
AUX_dp[ 0: 3], AUX_dn[ 0: 3]

AUX_dp[ 0: 3], AUX_dn[ 0: 3]
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+3V3

| C488

4, 7ufF

CAN_PA3
- RS_PA3
LBK PA3
+3V3 +3V3 +3V3
CAN_PA3
R141 R142
NP NP
+3V3 u29
D PA3 D LBK . - J9
° CANL1 |P1 P2 GN\D
G\D CANL 5
vee CANH - CANHB _|P3 P4
R PA3
R RS 3 %7 MOLEX087833- 0420
C276
—_— SN65HVD233- EP R140
-1 1K
0,1uF
GND GND GND GND
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3 47 2 1
I LA LOL |:>LG_
reT|[ > RST RST - c1B D> c1B
cs |:> cs 2B C2B
o) [ >
CLOCKDESP6|[—,  CLOCKDESPS OCKDESPG
CLOCKDESNG D CLOCKDESNG CCKDESNG & VSl @ Vsl
D CLKOUT+_| CLKOUT+
CLKOUT. || CLKouT-
+2V5
Jitter C eaner +3v3 +2V5
L26 L27
% % L28
NP 0. 33uH +2V5_Buf
) 0. 33uH
C283
— C294 C295 C280 C284 Cc285 C286 c287 Cc288
0,1uF +2V5_Buf ——— -_ -_ -_
_ 10uF
1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF
R208
— NP
GND X1 p— p— — — p— p— — —
C 1 ENABLE  ved 6 xour- €281 | | 0,1uF T GND GND GND GND GND GND GND GND
160.31588MHz l
R205
@ 2 INC OUTPUTH{ 5 50
R343 T QK Pl0:2]. OK NO: 2 CLK_P[ 0: 2], CLK_N[ 0:]2]
NP QD3 [GND  OUTPUTY 4 f ool 2l 3§ ] —
LFSPXO R207 uL7 _
Oscilator 50 C292 § g g g g g
—_ R204 o |12
sore €282 | | 0duF | -1 0 Voo Voo Voo Vo Voo 13
@ 0,1uF ¥ v I ¥ R v v R QUTNO  |—
—I> GND ’ VAC REF( i
Gﬁ) Gﬁ) aE 4 VACREFO ? Rece v 18 <—
— VAC_REF1 e e Ganerater outp2 |16
GND e 17 GND
SMA_straight QUTP3 | 18 T %
19 o
O C279 0,1uF .. | NNO 8 o INPﬂ OUTN8 [ =
. 9 outpa |22
P R209 INPO | NPO 23 SMA_straight
N q X i e
C289 0,1uF 50 El i outps |24
T | NP1 2| NP1 P D { OUNRH| outns |20
| NNL 3| 26 CLK P4 J20
c290 | | 0,1uF af M W —— e
R210 QUTNG CLK M
B J18 50 __C299 Ve outpr |28 CLK P3 DCLK_PB J19
0,1uF R233 +2V5_Buf -_— outny |22 OK N8 >
C291 ' B CLK_N3 -
o | | Iy v ] o 0.uF Mo orps |32 LK PO - . 5
SMA_straight ! I N_SEL |N_3E|_ UTNE 33 CLK NO SMA_straight
1o ourpe |34 >
— oume |35 -
— — GND 36 CLK P1 —
N QUTP10 —
GND R341 CDCLVD1212 ournio |37 Ok ML GND
NP
{0 ourp11 |38 QK P2
R342 T GAD GO 39 K N2
[ N_SED I N _SEL o 1 QUTNL1
| j_ 3 8 T
R340 2 &
2k2 é ﬂ%
q
l GND
GND 5
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4 3 47 2 1
CLOCKDESP6
cLookoeses C267 | | 0,1uF .
— | ] +3V3  42V5
R169
50
c269 | | 0,1uF
L24 L25
R170 % Vsl
50 p— NP 0. 33uH
CLOCKDESNG GND
cLockoesne €268 | | 0,1uF
‘D | | Vsl
¢ e
C293 c275 | Cc277 | C278
C270 ::
—_— Vsl
—_— 1uF 0,1uF |0,1uF |0,1uF -
0,1uF Sl
R183 — — — —
—l GND GND GND GND
— 150
GND
150
X2
1 [ENABLE vcg 6 —
160.31588MHz GND J15
J45 j j J RUV_6_0603 X3
2 NC OUTPUT{ 5 XOUTPUT- ! O R\
SMA_straight B ‘ 1
3 GND  OuTPUTH 4 XOUTPUT+ ‘ ‘
LFSPXO
Oscilator
ue [ O [ —
R344 GND p— p—
1k SMA_straight GND GND
u18 ol Y
G\D 5 ol
288
>>>
. 26(CK1DI V
GND CLKI N1+ 16[CLKI NL+ ’_‘_‘ .
CLKI NL- 1 7ICLKI NL- L ko
_ CKOUT-
— - S e [ i
GND 27CK2DI V L ‘ [ > s
CLKI N2+ 120CLKI N2+ T‘T 2
E— E— CLKI N2- 13ICLKI N2- | L;'j
GND GND \ La 1s o | L >
3 CiB ciB
| C2B 14 2B ‘ >
2B
%gDBL_BY L
SoSFAUTO
SOSFOUTL
TERATED
RATEL
P RST ] . 1rsT e
[, [ ] g EEES ouosy
Si 5316 N N[N NN W -
OTOTOTOTO n
re S
@
sS4 R163 R164 R165 R166 o
1k 1k NP NP
GND GND  GND GND  GND GND
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s [ e ]
Vs
<f R153
100
10
S10
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DWG. NO.

SH.

REV

D
SCRUB_DJ 0: @ SCRUB D] 0: 7]
+1V5 +1V5 +1V5 +1V5 +1V5 +1V5 +1V5
R318 R319 R320 R321 R290 R289 R288 +1V5 +1V8
NI 1Kk 1Kk 1Kk 4k7| 4k7| 4k7|
C SCRUB_OCNTRO_<:| K » [o0LK 0 GNDADG_1t L33
SCRUB DO . |CFGBVS 0 VBATT | veoADe 0.33uH
SCRUB D1 AB7 mO—NKEI 0 VECADC B9 . .
SCRUB D2 prog [ MO Ve 0w Inductor ceramic 330nH, 590mA, coilcraft
SCRUB D3 vz — —
DONE N7 D03 0
N B PRS2 o C324 C176
K7 w 0_ - P -l
L7 M].:O
o MR Y “T 047uF
PROGRAM B o E(TFDCIWFB 5;5'_85 0,1uF 0,47u
FOVR B Y |RDWR_FCS_B_0
R322 R323 R324 R325 C323 n: | XN
1K N N N L VREFN
Kx s — we JVREFP
—|> NZKU- - XxFFxXA1156
O,lUF XXX- XFFX AGD
L32
0.33uH
Inductor ceramic 330nH, 590mA, coilcraft
GND GND GND GND GND GND GND GND AGND GND
+1V5 +3V3
B
O
J40
O J D2
o 0L
R INT B ABUZS 3 . % — < ~J o
6)CCBgpVCCAL e ol ~J0
2 R339 1
C325 SN74AVG1T45DCKR 326
— —C LED_ 598-8410-207CF
0,1uF 0,1uF
GND GND GND GND GND
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ALPI DE_DATA_MGT_P[ 0: 27] , ALPI DE_DATA_NGT_@

GBTX_CLOCKDESP] 0: 3] , GBTX_CLOCKDESN| @

AC_COUPLI NG 8_1

AC_COUPLI NG 8_5

ALPI DE_DATA MGT_N12 1Q @ ALPI DE_DATA MGT dnl2 e
ALPI DE_DATA MGT dn[ 12 ALPI DE_DATA MGT_NOI Q e} ALPI DE_DATA MGT_dn0 res
ALPI e DAt NN T oL ALPI DE DATA MST dnl3 w A p| DE DATA_MGT_dn[ 13 ALPI DE_DATA MGT_NLI] oL ALPI DE DATA MGT dn s |A-P! DE DATA MST dn[ 0
4 @ ALPI DE DATA MST_dnld « |a) p| DE-DATA_MGT_dn[ 14 ALPI DE_DATA _NGT_N2I 2 @ ALPI DE DATA MGT dn2 15 |ALP! DE_ DATA MGT dnl 1
ALPI DE_DATA MGT_N15 [ [e¢] ALPI DE_DATA_MGT_dn15 w__|Ap| DE DATA MGT dnl 15 ALPI DE DATA MoT NGT 3 B ALPI DE DATA VGT dn3 o ALPI DE_DATA_MGT_dn| 2
ALPI DE_DATA MGT P12 14 A ALPI DE DATA MGT_dpl2 e |a| p| DE DATA MST dpl 12 ALPI DE DATA MaT POT 4 o ALPI DE DATA MST do0 234 AlLP| DE_DATA_MGT_dn[ 3
ALPI DE_DATA MGT_P13 15 [03] ALPI DE DATA MGT_dpl3 e |p DE_DATA_I\/GT_dp 13 ALPI DE DATA MaT P1l & & ALPI DE DATA MoT Cpl =5 ALPI DE_DATA_MGT_dp| O
ALPI DE_DATA MGI_P14 18 [03] ALPI DE DATA MGT_dpld @ |z p DE_DATA_I\/GT_dp 14 ALPI DE DATA MIT P2l 6 & ALPI DE DATA MoT sz M5 ALPI DE_DATA_MGT _dp| 1
ALPI DE_DATA MGT_P15 17 o7 ALPI DE DATA MGT_dp15w |z'p DE_DATA_I\/GT_dp 15 ALPI DE DATA MaT B3l 7 G ALPI DE DATA MoT Cp3 £ ALPI DE_DATA_MGT _dp| 2
L ©  INGTHTYXNO. 227 = — P o PS _IALPI DE_DATA_MGT_dp| 3
L INGTHTXNL 227 e | METHTXND 127
B IMGTHTXN2 227 \B2 HTXN2 127
& MGTHTXN3 227 w |NSTHTXNG 127
) MGTHTXPO_227 ™ INGTHTXPO 127
MGTHTXP1_227 P | NGTHTXPL 127
; MGTHTXP2_227 w1 | NSTHTXP2 127
= I NGTREFCLRON 227 o | NGTHTXP3 127
Lo B B0 MGTREFCLKON 127
MGTREFCLKOP 227 R |\ NESTREFCLKOP 127
¥ I MGTREFCLKIN 227 w0 | NSTREFCLKINT 127
¥ _IMGTREFCLK1P 227 29 —
— MGTREFCLK1P_127
MR xxx- XFFXAL156 MEZRU xxx- XFFXAL156
AC_COUPLI NG 8_2
ALPI DE_DATA MGT N8 10 o) ALPI DE_DATA MGT dn8
ALPI DE_DATA MGT_N9 11 o1 ALPI DE_DATA MGT dn9 & ﬁtg: %—%ﬁ—@—gﬂ 8
ALPI DE_DATA MGT_N10 12 @ ALPI DE DATA MGT_dn10 oo |A'p| DE"DATA-MGT dnl 1
ALPI DE_DATA MGT Ni1 13 e8] ALPI DE DATA MGT_dnlles APl DE"DATA-MGT dn 11]
ALPI DE_DATA MGT P8 14 oA ALPI DE DATA MGT_dp8 ~__|AI'p| DE DATA MGT dol 8
ALPI DE_DATA MGT_P9 15 o3 ALPI DE DATA MGT dp9 = ||| DE_DATA_NGT_dp 9
ALPI DE_DATA MGT_P10 16 03 ALPI DE DATA_MGT dp10w |a['p| DE_DATA_NGT_dp 7
ALPI DE_DATA MGT P11l 17 o7 ALPI DE_DATA_MGT_dp1l e |a['p| DE_DATA_NGT_dB 11]
B MGTHTXNO_228
% MGTHTXN1_228
£ MGTHTXN2—228
£ MGTHTXN3~—228
. MGTHTXPO_228
% MGTHTXP1_228
£ MGTHTXP2_228
% IMGTHTXP3~228
C ©  MGTREFCLKON 228
% IMGTREFCLKOP_ 228
® _MGTREFCLK1N 228
® _MGTREFCLK1P_228
BUSY_IN_P, BUSY_IN@__ BUSY IN N |C319 MERU SR XFFALTSE
0,1uF AcC_COUPLl (II\)IG_8_3 ca21
ALPI DE_DATA MGT N24 I ALPI DE_DATA MGT dn24 as e BUSY OUT dn BUSY OUT N
ALPI DE_DATA MGT_N25 K oL ALPI DE_DATA MGT_dn25 a« ﬁtg: BEE‘%R‘%‘% %‘5‘ E%&—%g” v
ALPI DE_DATA MGT_N26 . @ ALPI DE_DATA MGT_dn26 s« _|al p| DE-DATA-NGT—dnl 56 ~J_dp 0,1uF
ALPI DE_DATA MGT_N27 I3 3] ALPI DE DATA_MGT_dn27 1|l p| DE-DATA-MGT—dnl 27
ALPI DE_DATA MGT_P24 4 oA ALPI DE_DATA MGT_dp24m: |al p| DE-DATA-NGT—dol 24 BUSY OUT dp C322 BUSY OUT P [ )BUSY_OUT_P, BUSY_QUT N
ALPI DE_DATA MGT P25 15 03 ALPI DE_DATA_MGT_dp25 s _|a py DE‘DATA‘NGT‘dp 56 >
ALPI DE_DATA MGT_P26 K 03 ALPI DE_DATA MGT_dp26 me |al p| DE-DATA-NGT— 4o 26 0,1uF
ALPI DE_DATA MGT_P27 17 o7 oALPI DE DATA_MGT_dp27 w2 |al p DE_DATA_NGT_dB 57
susy Inp| |C320 T #e INGTHTXNL 224
| 0,1uF A %mﬁﬁ—ggﬁ AC_COUPLI NG 8_6
e | METHTXPL 224 ALPI DE_DATA MGT_N4IQ e} ALPI DE DATA MGT_dn4 =: [a| p| DE DATA NGT dnl 4
e | NOTHTXP2 224 ALPI DE_DATA NMGT_N5I1 o1 ALPI DE DATA MGT_dn5 =2 | A p| DE-DATA-MGT—dnl 5
— 86| NOTHTXP3 224 ALPI DE DATA MGT _N6I 2 @ ALPI DE_DATA MGT_dn6 e: |l p| DE DATA MGT dn! 6 <—
# | MOTREFCLRON 224 ALPI DE_DATA NMGT_N713 e ALPI DE DATA MGT_dn7 =« | Al p| DE-DATA-MGT—dn! 7
| MOTREFCLKOP 224 ALPI DE_DATA NGT_P4l 4 (o7} ALPI DE DATA MGT_dp4 =5 | Al p| DE-DATAMGTdo! 4
w5 | MOTREFCLKIN 224 ALPI DE_DATA NMGT_P5I§ [e3] ALPI DE_DATA MGT_dp5 51| a| py DE‘DATA‘I\/GT‘dp 5
w5 | MOTREFCLKLP 294 ALPI DE_DATA NMGT_P6l § 03 ALPI DE_DATA MGT_dp6 &3 | a| py DE‘DATA‘I\/GT‘dp 3
— ALPI DE_DATA NGT_P717 o7 ALPI DE DATA_MGT_dp7 cs | a| py DE‘DATA‘I\/GT‘dp 7 -
GBTX_CLOCKDESNL 10 [e1] GBTX_CLOCKDES dnl wo |oRTX CLOCKDES df E o
MEZRU- xxX- XFFXAL156 GBTX CLOCKDESP1 11 o1} GBTX_CLOCKDES dpl w20 GBTX‘CLOCKDES‘dn 1 z
LOCAL CLK NL 2 D (o3 LOCAL CLK dnl 2 | OCAL &K dniTLh g
LOCAL_CLK_P1 3 e LOCAL_CLK dpl 329 — [
AC COUPLING 4_1 w2 L%%K;gg ! °
Acc_coupu al\)lG_S_A - 4 =0 | VOTHTXNL =128
ALPI DE_DATA MGT_N20 I ALPI DE_DATA MGT_dn20 ses o2 —
ALPI DE_DATA MGT_N21 K o1 ALPI DE_DATA MGT_dn21 s ﬁtgl %—%ﬁ—@—gﬂ %‘1) MGTAVTT_L B2 @ﬂ§%—%%g
ALPI DE_DATA MGT_N22 12 @ ALPI DE_DATA_MGT_dn22 w1 |a'p| DE-DATAMOT dnl 22 w1 | MOTHTXPO 128
ALPI DE_DATA MGT_N23 13 e8] ALPI DE_DATA_MGT_dn23 w2 _|a'p| DE-DATA-MOT dnl 23 @ | MOTHTXP1 128
ALPI DE_DATA MGT_P20 14 [o7] ALPI DE_DATA_MGT_dp20 2 |a"p| DE-DATA-MOT dol 20 o1 | NVOTHTXP2 128
ALPI DE_DATA MGT_P21 15 3] ALPI DE_DATA_MGT_dp21 xx |ai'p| DE‘DATA‘NGT’dp 51 1 | VOTHTXP3 128
ALPI DE_DATA MGT_P22 6 03 ALPI DE DATA MGI_dp22 w2 || p DE‘DATA‘NGT’dp 55 R291 3| NOTAVTTRCAL L
ALPI DE_DATA MGT_P23 17 o7 ALPI DE_DATA_MGT_dp23 »2 _|ai'p| DE‘DATA‘NGT’dE 53 o ohm s | NOTRREE L
A% _IMGTHTXNO 225 -
B o _|MGTHTXNL 225 0,1% MZRU XXX~ XFFXATTS6
= NETHING 258 | i
ecl ]
&5 _IMGTHTXP0_225 gge(‘lfég%l?ﬂgure 5-2)
2 \MGTHTXP1 225 T
& \MGTHTXP2 225 7
2 \MGTHTXP3 225
2 \MGTREFCLKON 225
"% MGTREFCLKOP 225
¥ IMGTREFCLK1N 225 >
* MGTREFCLK1P_225 4
MZRU XxxX- XFFXAI156
AC_COUPLI NG 8_0
ALPI DE_DATA MGT_N16 e (o) ALPI DE_DATA MGT_dn16 m
ALPI DE_DATA MGT_NL7 K o1 ALPI DE_DATA MGT_dnl7 = ﬁtg: %—%P‘—%—gﬂ %9
ALPI DE_DATA MGT_N18 12 @ ALPI DE_DATA MGT_dn18 v |a'p| DEDATA-MSTdn[ 18
ALPI DE_DATA MGT_N19 13 ® ALPI DE_DATA MGT_dn19 v |a'p| DEDATA MG dnl 19
ALPI DE_DATA MGT_P16 14 ot ALPI DE_DATA_MGT_dp16 »» |al p| DE"DATA-MGT dbl 16
ALPI DE_DATA MGT_P17 15 3] ALPI DE DATA MGT _dpl7 = |aip DE_DATA_IVGT_dp 17
ALPI DE_DATA MGT_P18 [ 03] ALPI DE_DATA MGT_dpl18 v |ai'p DE_DATA_IVGT_dp 18
ALPI DE_DATA MGT_P19 17 o7 ALPI DE_DATA MGT_dp19 v |ai'p| DE_DATA_IVGT_dp 19
GBTX_CLOCKDESNO o) @ GBTX_CLOCKDES dn0 v | o5Tx CLOCKDES di 8
GBTX_CLOCKDESPO [ o1 GBTX_CLOCKDES dp0 v | 33 7% L OCKDES d [0
LOCAL_CLK_NO 12 D @ LOCAL_CLK_dnO ™| OCAT GLK dni 0 P
LOCAL_CLK_PO 13 x® LOCAL_CLK dp0 o || GCAL—CLK dp} O
AA3
MGTAVTT_R AC_COUPLI NG 4_0 o I\/GTI—FI'XNS_)_Z%S
L MGTHTXN2™ 226
B MGTHTXN3 226
2 MGTHTXPO_ 226
“_NMGTHTXP1 226
Y MGTHTXP2~ 226
R292 M IMGTHTXP3™ 226
7 o = MR R W
{00 ohm | _ N2
0,1% MERU- XXX~ XFFXALI56 Ok no. §§ Y % ientifi i
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GBTX_DCLK_dp[ 0: 1] , GBTX_DCLK_dn[ 0: 1]

—

GBTX_DOUT_dp[ 0: 9] , GBTX_DOUT_dn[ 0: 9]

GBTX

DCLK _dn0 awo

GBTX_DCLK dnl mes %P(X—%ﬁ—gﬂ (1)
GBTX DCLK dp0 atso GBTX DCLK dol 0
GBTX_DCLK dpl azs GBTX‘DO_K'dp 1
GBTX_DOUT dn0 s | Gy1XDAUT—dnt 0
GBTX DOUT dnl aps3 GBTX DOUT dnl 1
GBTX DOUT dn2 ap2e GBTX DOUT dnf 2
GBTX DOUT dn3 arz2e GBTX DOUT dnl 3
GBTX DOUT dn4 ans GBTX DOUT dnl 4
GBTX DOUT dn5 arso GBTX DOUT dnl 5
GBTX DOUT dn6 aps1 GBTX DOUT dnl 6
GBTX DOUT dn7 ans2 GBTX DOUT dnf 7
GBTX DOUT _dn8 a4 GBTX DOUT dnf 8
GBTX DOUT dn9 ass GBTX DOUT dnl 9
GBTX DOUT _dp0 ans4 GBTX DOUT dpf 0
GBTX_DOUT_dpl mes GBTX—m—dp 1
GBTX DOUT_dp2 ares G3TX_DQJT_dp 2
GBTX_DOUT_dp3_mes GBTX—m—dp g
GBTX_DOUT_dp4 _mer GBTX—m—dp 1
GBTX_DOUT_dp5 aws GBTX_DQIr_dp 5
GBTX_DOUT_dp6 aa1 GBTX_DCUT_dp 2
GBTX_DOUT_dp7_awz GBTX_DCUT_dp 3
GBTX_DOUT_dp8 au GBTX_DCUT_dp 8
GBTX_DOUT_dp9 aze GBTX_DCUT_dg S
227 \/REF_ 46
#2 1°'07) T7N T2U N9 |
A8 | O'L17P_T2U N8_ADIOP 46
A2 || G 4N TOU N7_DBC AD7N 46
A2 || GL4P_TOU N6 _DBC_AD7P 46
2 || GTOUNL2 VRP_46
met || T1U-NLZ 46
w2 || T2 NL2 46
e || O T3U NLZ 46
MPRU- XxX- XFFXAL156

NO_ADION 46

GBTX DI N_dn

AK30

G&BTX

DI N

dn0

GBTX_DI N_dp[ 0: 9], GBTX_DI N_dn[ 0: 9]

AK32

G&BTX

DI N

dnl

AK27

@&BTX

DI N

dn2

AJ26

G&BTX

DI N

dn3

G&BTX

DI N

dn4

AH28

G&BTX

DI N

dn5

AJ33

G&BTX

DI N

dn6

AJ31

G&BTX

DI N

dn7

AJ34
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DI N

dn8

AK28

@&BTX

DI N

dn9

AJ29

@&BTX

DI N

dp0

AK31

G&BTX

DI N

dpl

AK26

G&BTX

DI N

dp2

AH26

@&BTX

DI N

dp3

AVR6

@&BTX

DI N

dp4
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DI N

dp5

AH33

G&BTX

DI N

dp6

AJ30
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DI N

dp7

AH34
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DI N

dp8
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DI N
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GBTX_CLOCKDESP[ 0: 3] , GBTX_CLOCKDESN 0: 3]

LOCAL_CLK_P[ 0: 2], LOCAL_CLK_N[ 0: 2] “:>

“:>GBTX CLOCKDESP[ 0: 3] , GBTX CL OCKDESN[0: 3]

LOCAL _CLK P[0:2]

A dp[ 0: 3], AUX_dn[ 0: 3]

@LED[ 0: 3]

GBTX CLOCKDESN2 AA23 w2 AUX _dn0
GBTX_CLOCKDESN3 wos | BT CLOCKDES dnf 2 AUX_dn[ O] — —30x dn1
e o GBTX_CLOCKDES dn[ 3 AUX_dn[ 1 A
Y23 vied UX dn2
A e GBTX_CLOCKDES dp|[ 2 AUX_dn[ 2 -anz
LOCAL_CLK N Ow2}— S~ K No A2+ | GBTX_CLOCKDES dp| 3 AUX_dn[ 3] 2 AUKdn0
COCAL LK P2 5| OCAL_CLK dn[ 2 AUX_dp| 0] | —2—A0x db1
+1V8 25| OCAL_CLK dp| 2 AUX_dp| 1] |25 dhs
Y4 _\/REF 47 AUX_dp| 2] 0% b3
2 'O TIU N12_47 AUXZdp| 3] | e a0
™ || §°L17P _T20 N8_ADLOP 47 GBTX1_DI N_dn[ 0] (-2 S50eD-ano
vs || O L21P T3L_NA_ADSP 47 GBTX1_DI N_dn[ 1] 2D a0
vl | 9 T2U N12_47 GBTX1_DI N dn| 2] [ n
s \/CTO 47 GBTX1 DI Ndn[ 3] | 22 GBIXL DIN dn3
22 \/COO 47 GBTX1 DI Ndn[ 4] | v GBIX1 DIN dn4
0 OO0 47 GBTX1 DI Ndn[ 5] | 2 GBIXL DIN dn5
2 \GCO 47 GBTX1 DI N dnl 6 a6 GBTX1 DI dn6
we /OO 47 GBTX1 DI Ndn[ 7] | 22+ GBIXL DIN dn7
w5 \/COO 47 GBTX1 DI Ndn[ 8] | 22 GBIXL DIN dn8
2 \/CCO 47 GBTX1_DI Ndnf 9] (-2 CBIXL DL dnd
GBTX1_DI N_dp[ 0] -2 po
GBTX1 DI N_dp 1 v2e  GBTX1 DI N dpl
GBTX1 DI N dp| 2] |2 GBTXI DIN dp2
GBTX1 DI N_dp 3] |0 GBTX1 DI N dp3
GBTX1 DI Ndp| 4] |2 GBTX1 DI N dp4
GBTX1 DI Ndp| 5] |2 GBTX1 DI N dp5
GBTX1 DI N—dp 6 ams  GBTX1 DI dp6
GBTX1 Dl N—dp 7 ae4  GBTX1 DI dp7
GBTX1 DI N dpf 8] |2 GBTX1 DI N dp8
BT D N‘dp g] [z GBTX1 DIN dp9
- EEB o [z LEDO LED] 0: 3]
LED 1 AD25 LED1
LED 2 AC23 LED2
LED 3 AD26 LED3 Ji3 )
PI NHEADER] 0] |22 s 2
PI NHEADER] 1] |22 3 5
PI NHEADER] 2] | —2 > 5
PI NHEADER] 3] |2 s 0
PI NHEADER] 4] | >
Pl NHEADER! 5] —- = o
PI NHEADER] 6] 2 e ¥
PI NHEADER] 7] |- e e
PI NHEADER] 8] |2 e b
PI NHEADER] 9] |2 ]
TSM 110- 04- T- DV
w27

GND

[|:> GBTX1_DI N_dp[ 0: 9], GBTXL_DI N_dn[ 0: g
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GBTX1 TXRDY
GBTX1_TXRDY >
- BTX2 RXDATAVALI D ®7_|GBTX1_TXRDY GBT RESET n|— GBT_RESET n [ ) GBT_RESET.n
GBTX2_RXDATAVALID || > 28 _{GBTX2_RXDATAVALI D_A GBTX1_TXDATAVALI D_A— GBTX1 TxDATAVALI D
GBTX2 RXRDY \—&GBTXZ_RXDATAVALI D B GBTX1_TXDATAVALI D_B—= [ > GBTX1_TxDATAVALID
@ne R Lo S —— S GBI TXDATAVALl DA
GBTX2_TXRDY || - CBTX2 TXRDY @ _|GBTX2_TXRDY GBTX2_TXDATAVAL| D_B|—2 GBTX2_TxDATAVALI D [ > GBTX2_TXDATAVALI D
GBTX RXDATAVALI D [ |{GBTX RXDATAVALI D A GBTX2_TXDATAVAL| D_CI—2
GBTX_RXDATAVALID || > o, GBTX"RXDATAVALI DB GBTXTXDATAVALI D”A—2—— GBTX TxDATAVALI D
GBTX RXRDY 20 _|GBTX_RXDATAVALI D_C GBTX_TXDATAVALI D_B—= [ > GBTX_TXDATAVALI D
GBTX RXRDY || > £ GBTX_RXRDY GBTX_TXDATAVALI D C—2 - )
22| GRTX_TXRDY SCA_GPI Q[ 4] |- SCA PLOZA GRIOOILl. 7 gpa GPI0: 11]
GBTX_TXRDY || ) CBTX TXRDY | 2 |SCA SCL4 SCA_GPI g 5] |2 SCA GPI 05 - '
— 320 — A29 SCA Gl &6
P VREF_67 SCA_GPI g 6
©2_ISCA SPI_MOS SCA_GPI (] 7] [ SCA AL O
+1V5 SPI_SS0__ =2 |SCA™SPI “SSO SCA_GPI g 8] = SCA GPIL CB
SPI_TCK @ ISCATSPI TTCK SCA—GPI 9 7 SCA GPl &
SCA_SCL4| — - SCA CPI 0 8 SCA GPI O
2 |0 L16N_T2U N7_QBC_AD3N 67 SCA_GPI %\11 = s
@ || O"L18N_T2U"N1T_ADZN 67 SCA_GPI Q A 0] 2= oA ol O
2._|| O L20N_T3L_N3_ADIN &7 SCA_GPI O A[ 1] -2 APl O
. 25 \/C0O 67 SCA_GPI O A[ 2] - T SCA oI CB
2:_\/CCO 67 SCA_GPI O A[ 3] =
@ _W\/CCO 67 SCA_GPI O B[ 0] |2
27_\/CCO 67 SCA_GPI O B[ 1] =
2¢_\/CCO 67 SCA_GPI O B[ 2] -
F_\/CCO 67 SCA_GPI O B 3] -2
SCA_GPI O (] 0] |-
SCA_GPI O (] 1] -
SCA "GPl 0 ( 2] —=
SCAGPLO A3] Tew SCA SCL ,_._%SCA SCL.SCA DA > SCA_SCL, SCA_SDA
SCA™SDAL 20 SCA SDA 1
SCA_SDA4 £
SCA_SPI _M SO—*2 SCA_SDA4
MERU- xxX- XFFXAL156
Sl C> SPI_M SC
SCA_SCLa, SCA sDaf - -SCASQA.SCA S
OK no. § vyi}/% . . .
= (N N Scientific Instrumentation
HUN
APPROVALS
DRAWN BY Jody W sman IGE
FPGA
CHECKED
SIZE VER REV
OATE BANK67_1V5_GBT_SCA
03/07/2017:15:19 B
TIME: SHEET 21 of 66

H=2LA; V=2LA




GBTX2_DCLK_dp[ 0: 1], GBTX2_DCLK_dn[ 0: 1] “:>

GBTX2_DOUT _dp[ 0: 9], GBTX2_DOUT _dn[ 0: 9] ‘D

DI PSW TCH 0: 9], PUSHBUTI'C»H@

GBTX2 DCLK dnO AB32 AF34 GBTX2 DI N dnO . .
GBTX2_DCLK dn[ 0 GBTX2_DIN dn[ 0 » GBTX2_DI N_dp[ 0: 9], GBTX2_Di N_dn[ 0: 9]
GBTX2 DCLK dnl e | RTX5~DOLK dnf 1 GBTX2_DI Ndnf 1] 2z SBIX2 DL dnl
GBTX2 DCLK dp0 22 | GBTX2 DCLK dp| O GBTX2”DI N_dn[ 2] |-+ CBIX2_DLNanz
GBTX2 DCLK dpl 220 | GRTX2 DCLK dp] 1 GBTX2” DI N_dn[ 3] |- CBIX2_Dian3
GBTX2_DOUT_dn0 %2 | GBTX2 - DOUT_dn| 0 GBTX2_DI N_dn 4] -2 e D-Gng
GBTX2 DOUT_dnl v GRTX2”DOUT_dn| 1 GBTX2_DI Ndn[ 5] 222 B-4n2
GBTX2 DOUT_dn2 v GBTX2”DOUT_dn| 2 GBTX2_DI N_dn| 6] 22— e Btne
GBTX2 DOUT_dn3 A®4 | GBTX2”DOUT_dn| 3 GBTX2_DI Ndn[ 7] M= e B ns
GBTX2 DOUT_dn4 %52 | GBTX2 DOUT_dn| 4 GBTX2_DI N_dn| 8] =22 B-Gne
Bl Do ond 24 GBTX2_DOUT_dnl 5 GBTX2_DI Ndn[ 9] =222 D403
%%3 DOUT gng v | GBTX2_DOUT dn| 6 GBTX2_DI N_dp[ 0] |- =2 GBTX2 DI dﬁl
GBTX2 DOUT dn8 s | BTX2_DQUT dn[ 7 GBTX2_DI N_dp[ 1] —= GBTX2 DI N_dp2
O ano ¥ _GBTX2_DOUT_dn| 8 GBTX2_DI N_dp[ 2] 5T DI N dos +1V8
SBIxz LU dn 204 GBTX2_DOUT_dn| 9 GBTX2_DI N_dp| 3] —2— 3B Nos
GBTX2_DOUT_dp0 21 | GRTX2_DOUT_dp| O GBTX2_DI N_dp[ 4] = GBTX2 DI dp5
B1X2 DAL dp1 w1 _|GBT X2 DOUT dp| 1 GBTX2_DIi N_dp| 5] |-+ EIX2_D N-aps
GBIX2_DUT_dp2 = _|GBTX2_DOUT dp| 2 GBTX2”DI N dp] 6] |-+ EIX2_DN-apo
SBlx2 DT dos 3 | GBTX2_DOUT_dp| 3 GBTX2”DI N_dp| 7] |-+ B¢ D N-ap7
a0 BT b e | BTX2_DOUT dpl 4 GBTX2 DI N_dpl 8] - —— 56 DN dpo
p W | GBTX2_DOUT_dp| 5 GBTX2_DI N _dp[ 9 p
GBTX2_DOUT_dp6 wo | SBTXD DOUT _dp| 6 VOCO 48] 2
GBTX2_DOUT_dp7 Y31 GBTX2_DOUT _dp| 7 VCCO 48/ /<0
GBTX2_DOUT_dp8 ve2 | GRTX2_DOUT_dp| 8 VCCO 48/ 2%
GBTX2 DOUT dp9 /4 |GRTX2 DOUT dpl 9 VCCO 48 AE34 > 1\
PUSHBUTTONO 22| pUSHBUTTON[ 0 VCCO 4822
PUSHBUTTONL 225 | pUSHBUTTON| 1 VCCO 4822
PUSHBUTTON2 v2_ | pUSHBUTTONS 2 VCCI)_48 Y29
PUSHBUTTON3 A3 | pUSHBUTTON 3
42 1| 5 TOU N12 VRP 48
2% \REF 48
% 1'0 LT8N T2U N11_AD2N 48
1 ) G T1U N12 48
a3 || °L18P _T2U N10_AD2P 48
MZRU xxX- XFFXAL156
OK no. § vyi}/% . . .
= (N N Scientific Instrumentation
TN
APPROVALS
DRAWN BY Jody W snan IGF
FPGA
CHECKED
SIZE VER REV
BANK48_1V8_GBTx2
DATE 30/06/2017:15:01 B
TIME: SHEET 22 of 66

H=2LA; V=2LA




| 2C_POWER BUS

+3V3

+3V3 +3V3
+3V3
us2
1 11DE veel| s
2 DE Ve 11
373DE VCC3[ 17
T 4DE VooA[ 23
ALPI DE_DCTRL DE129 |5DE vees[ 34
ALPI DE DCLK ENL 30 6DE vcos| 35 D
ALPI DE_DCTRL_DEO31 [7DE VCe7| 42
ALPI DE DCLK_ENO 32 8DE vocs| 48
vCco_54
VCC10| 60
vceil] 61
59 IR
58 11D A8
ALPI DE_DCTRL_DE] 0: 4] 202D ;
[ S > PR 1BHE
ALPI DE DCTRL_R[ 0: 4] a8
53 BR .
52 3D
51 UD 28—
50 4R 312
3g-18
ALPI DE DCTRL_RL | 47 5R
ALPI DE DCTRL DL | 46 5D apl 14
LPI DE DCLKL 45 6D
24 bR 4815
ALPI DE_DCTRL_P[ 0: 4] , ALPI DE_DCTRL }Nf6+4]
. 18 ALPI DE DCTRL Pl R348
ALPI DE_DCLK[ 0: 4] |\ b/ bE DOTRL RO | 41 7R 5A — [ >
ALPI DE_DCTRL_DO | 40 [7D sg 19 ALPIDE DCTRL NI
LPIDE DCLKO |39 8D i ALPI DE_DCLK_P[ 0: 4] , ALPI DE_DCLK_N{]0: 4]
38 R 6A 20 ALPIDE DCLK P14 R346 C
 ALPI DE DCTRL RO= [ bl DE DCTRL ALPIDE DOLK AT Ol o ALPI DE_DCLKO _ | 821 ALPIDE DCLK NI 100
ALPIDE DCTRL Rlve | p| DEDCTRL ALPI DE DCLK A[ 1] -2 T ALPI DE DCLK1 T -
ALPI DE DCTRL_R2w _|A'p| DE-DCTRL ALPI DE-DCLKAf 2] [ ALPI DE_DCLK2 | 724 ALPI DE DCTRL PO, R347
ALPI DE DCTRL_R3w2 APl DE-DCTRL ALPI DE-DALK AL 51 2022 ALPI DE_DCLK3 33 RE A To0
ALPI DE_DCTRL Rée10 /A" p| DE-DCTRL ALPI DE-DCLKAf 4] [een ALPI DE_DCLK4 2525 ALPI DE DCTRL_NO
SCL1 AUX READ nus ) ¢
SCLL_READ ot Eﬂi—gg—éuEﬁD ﬁtgl %%%g (1) s A 26 ALPIDE DCLK PO R345
SDAL AUX READ waz |pij1—SHA-AUX_READ ALPI DE_DCLK B[ 2] |2 C36 |C18 |C26 |C27 |C35 100
SDAL_READ w12 | 1~ SRA-READ ALP| DE-DOLK-B 5] [ gBl_27 ALPI DE_DCLK_NO
oo ARREAD e pUp SOl “AUX_READ ALPI DE_DCLK B[ 4] |2 L aot 10
o AR READ e PU2_SCL_READ ALPI DE_DCLK_Q] 0] |- E— T8
DAY READ 2210 |pUJ2~ SDA” AUX_READ ALPI DE_DCLK_( 1] -2 10pF [10pF [10pF [10pF [10pF Qe 22
#12 | bl jp~ SDA_READ ALPI DE_DCLK_Q] 2] |22 GND b —ow
213 \REF 64 ALPI DE_DCLK_Q] 3] |22 s 56
M1 10 LBN T1L_N3_AD5N 64 ALPI DE_DCLK_(C] 4] |-z R15 N5 C
&4 GO 64 ALPI DE_DCLK EN 0] |22 0 R24 a3
48 \/CCO 64 ALPI DE_DCLK_EN| 1] |2 L 0 i
M12_\/OCO 64 ALPI DE_DCLK_EN| 2] +2* R25 0 o 55
V000 64 ALPI DE_DCLK_EN 3] -2 RO — 0 | — — — — — =
e ¥%—gﬁ ﬁtg: %%gENS o1 ALPIDE DCTRL oL | Do7 GND GND GND GND GND GND11] 63 }
a - s ALPI DE DCTRL DL G\D12| 64 b
ALPI DE_DCTRL_Dj 1 R
ALPIDE DCTRL DL 2] s ALPI DE DCTRL 8 *3V3 T NesMvDosonaG
ALPI DE_DCTRL_D| 3] ¥ Ao o= ns +3V3
— a11  ALPI DE DCTRL D4
ALPI DE_DCTRL_D| 4 E_OCTl
as ALPI DE DCTRL DEO
ALP| DE_ DCTRL_DE[ 0 e |
ALPI DE_DCTRL_DE[ 1] —22— L0 DDt B Us3 —
ALPI DE_DCTRL_DE[ 2] 4 5| b DOTRL DES ALPI DE DCTRL DE2 1 [IDE veel s
ALPI DE_DCTRL_DE[ 3] 225 = > o GND
ALP| DE-DCTRL—DEl 41 20 DCTRL_DE4 ALPI DE DOLK ENJ 2 2DE Ve 11
| s SCLL AUX WRITE _ 3 3DE VOC3[ 17
PUL_SCL_AUX_WRI TE - i 53— ®
~BUI-SA ~WRl TE222_SCLI_WRI TE 4DE veed 23
PUL SDA-AUX-WRI TE| 212 SDAL_AUX_WRI TE ALPI DE_DCTRL DE429 |5DE VCCs| 34
~BPUL-SDA-VR| TE| 21 _SDAL_WRI TE ALPI DE_DCLK_EN4 30 |6DE VCCs| 35
P2 SCL—AUN-WRI TEL_2 SCL2_AUX WRI TE ALPI DE_DCTRL_DE331 [7DE VCCT|_42
S M0 SCL2 VR TE ALPI DE DCLK EN3 32 BDE VCCs|_48
PU2_SCL_WRI TE <—
PL2 SDA—AUX-WRI TE|2e2SDA2 AUX_WRI TE veco| 54
_PUZZSDA:V\R| TEL A SDA2 WRI TE xgig gg
ALPI DE DCTRL R2 59 IR
MPKU- XXX~ XFFXAL156 ALPI DE_DCTRL_D2 58 1D JA6  ALPIDE DCTRL P2 R352
ALPI DE DCLKZ 57 12D 00 s
ALPY DE_DCTRL_ D1 0: 4] 56 PR 1.7 ALPIDE DCTRL N2 z
2A ALPI DE DCLK P2 R349 L;'J
53 3R i [a)
52 3D - ALPI DE_DCLK N2 100
51 4D
50 4R 3 12
a5 13
ALPI DE DCTRL R4 47 BR
ALPI DE_DCTRL_D4 46 5D A 14
ALPI DE DCLK4 | 45 D
24 6R 4p 15
5a_18 ALPIDE DCTRL P4, R353
ALPI DE DCTRL_R3 41 [7R h
ALPI DE_DCTRL D3 4318 7D g 19 ALPIDE DCTRL N4 100
ALPI DE_DCLK3 38D
38 B8R 6B 20 ALPIDE DCLK P4 R350 _
I
g2 21 ALPI DE DCLK N4 100 . 7
s ke sa_24 ALPIDE DCTRL B3 R354
RE A
7825 ALPI DE DCTRL o
v
gA_26 ALPIDE DCLK P3 R351
gg 27 ALPIDE DCLK N8 100 it
S — a1 10
— a\D2| 16
a\D3| 22
GND a\D4| 28
G\D5|_36
GN\Dg|_37
GN\D7|_43 —
+3V3 GND8|_49
GND9| 55
+3V3 Q1o 629
G\D11] 63
G\D12 64
SN65M_VDO80DGG
GND
C245| C246 | C247 | C248 | C249 | C250 | C251 | C252 C253 | C254 | C256 | C257 | C258 | C259 | C260| C262 | C263
OK no &\\“V%
0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF [0,1uF 0,1uF 0O,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,2uF 0O,1uF ' %Ui\é Scientific Instrumentation
APPROVALS '“! A
DRAWN BY IGE
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND CHECKED SIZE VER REV
DATE C BANK64_3V3_ALPIDE_DCLOCK/DCTRL_POWERBOARD_CAN
03/07/2017:15:21
TIME: SHEET 23 of 66

H=4ND; V=4LA



+1V5

8

1N TOL_N1_DBC RS1 65 VCCO 65—
1P_TOL_NO_DBC_RS0_65 222
2N_TOL_N3_FWE FCSZ_B 65 Le
“N2_FOE_B_65 w3
3N_TOL_N5_ADI5N_A27_65 re0
3P TOL_NA_ADL5P_A26_65 por
AN_TOU N7_DBC_AD7N A25_65 VCCO 65—
4P_TOU N6_DBC_AD7P_A24~65
5N_TOU N9 _ADI4N_A23 65

]
5

8

8

g
8

ggggg

1111
DD
agaaoa

g
S

o
]
]

o
]
N

s
3

o
]
>

]
R

o
]
]

6P_TOU N10_AD6P_A20 65
7N_T1L_NL_QBC AD13N_A19 65

~NO_OBC_AD13P_A18765
8N T1L_N3~ADSN Al7 &5

ON_T1L_N5_ADI2N A15_D31 65
9P T1L_NA_ADL2P_A14~D30_65
10N T1U N7_OBC AD4N A13_D29 65
10P_T1U N6_GBC_ADAP AT2 D28765

,_
N
N

K]
]

,_
N
®

,_
N
]

g
&

,_
N
]

g
3

,_
N
N

]
3

K]
b

8
R

12N T1IU NIT_GC A09_D25_65

12P T1U N10_GC_A08_ D24 65
13N"T2L_N1_GC QBC A07_D23_65
13P T2L_NO_GC_OBC_A06_D22_65
14N T2L_N3_GC_A05_D21°65

14P T2L_N2_GC_A04_ D20~ 65

15N T2L_N5_ADI1N A03_D19 65
15P T2L_N4_ADL1P_A02_D18_65
16N T2U N7_QBC_AD3N AO1 DL7_65
16P_T2U N6_OBC_AD3P_A00_D16_65
17N_T2U N9_ADION D15 65

18N_T2U N1T_AD2N D13~65
18P _T2U N10_AD2P_D12_65
19N"T3L_N1_DBC ADON Dil_65
~NO_DBC_AD9P_D10_65
20N T3L_N3_ADIN D09 65
20P_T3L_N2_ADLP D08 65
21N_T3L_N5_AD8N_D07_65
21P T3L_N4_ADSP D06 65
22N_T3U_N7_DBC_ADON DO5_65
22P_T3U_N6_DBC_ADOP D04 65
23N_T3U_N9_| 2C_SDA 65
23P_T3U_N8_| 2C_SCLKR_65

24N_T3U NIT_DOUT _CSO B_65

24P T3U_NLO_EMCCLK_65

1U N12_PERSTNL 65
2U°N12-CS| _ADV B _65
3 gBle_PERSTNO_65

g
N

g
3

3
5

3
N

8
I

-
Y]
N

4
N
]

4
I}
=

8
s

3
&

3
8

8
S

R
N

g
N

3
R

3
8

SCRUB_D0:7] SCRUB D7 rez

%W&u&@:::>

0w
o
88
5|8

SCRUB D4 mo

g

g

g

g
S

g

%WQQMR1<::> SCRUB_CONTROL

g
3

8
W
g

IS
N

%qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqo
B0 B e e e | e e o o e o o e e e e

e

XXX- XFFXAL156

OK no. ;\\i\\ ;}/% . . .
= (N N Scientific Instrumentation
TN
APPROVALS
DRAWN BY Jody W sman IGE
FPGA
CHECKED
SIZE VER REV
BANK65_1V5 SELECTMAP
DATE 30/06/2017:15:01 B -
TIME: SHEET 24 of 66

H=2LA; V=2LA ﬁk



ALPI DE_DATA_GPI O_dp[ 0: 27] , ALPI DE_DATA_GPI O_dn[ 0: 27]

—

B13

+1V8

C10

F11

J12

K9

ALPI DE_DATA GPI O dnl  as
E_DAT ALPI DE_DATA GPI O dn[ 1 VCOO 66
O A 9-anZ_=o AL Pl DE_DATA_GPI O_dn| 2 VCCO 66
ALPLDE DUA GO A3 e Al pl DE_DATA GPI Odnl 3 VOCO 66
ALPLDE DA GO dnd e APl DE_DATA GPI O-dnl 4 VOCO 66
AP DE DATAD O ans ALPI DE_DATA_GPI O dn| 5 VOCO 66
ALPLDE DA GO AN o Al pl DE_DATA GPI O_dnl 6 VOCO 66
N7 _ow A p| DE_DATA_GPI O dn[ 7
ALPIDE DATA GPIO dn8 « |a) p| DE"DATA_GPI O dn| 8
ALPIDE DATA GPIO dn9 o |a) p| DE"DATA_GPI O dn| 9
ALPI DE DATA GPI O dnl10 Fio ALPI DE DATA GPI O dn[ 1
ALPI DE DATA GPIO dnll & |x p| DE DATA_GPI O dn| 11
ALPI DE DATA GPIO dnl2 w |a) p| DE DATA_GPI O dn| 12
ALPI DE DATA GPIO dnl3 r |a) p| DE DATA GPI O dn| 13
ALPI DE DATA GPIO dnld w |n) p| DE DATA_GPI O dn| 14
ALPI DE DATA GPI O dnl5 10 ALPI DE DATA GPI O dn[ 15
ALPI DE DATA GPI O dnl6 ws ALPI DE DATA GPI O dn[ 16
ALPI DE DATA GPI O dnl7 su ALPI DE DATA GPI O dn[ 17
ALPI DE DATA GPIO dnl8 w |a) p| DE DATA_GPI O dn| 18
ALPI DE DATA GPI O dnl19 «i2 ALPI DE DATA GPI O dn[ 19
ALPI DE DATA GPI O dn20 «is ALPI DE DATA GPI O dn[ 20
ALPI DE DATA GPIO dn2l » |a) p| DE DATA_GPI O dn[ 21
ALPI DE DATA GPI O dn22 a0 ALPI DE DATA GPI O dn[ 22
ALPI DE DATA GPI O dn23 a2 ALPI DE DATA GPI O dn[ 23
ALPI DE DATA GPI O dn24 a1 |a) p| DE"DATA_GPI O dn| 24
ALPI DE DATA GPI O dpl o3 ALPI DE DATA GPI O dp[ 1
ALPI DE DATA GPI O dp2 3 |Al'p| DE-DATA-GPI O dB 2
ALPIDE DATA GPIO dp3 o |a;p| DE_DATA_GPI O dp| 3
ALPIDE DATA GPIO dpd a2 |a)p| DE_DATA_GPI O dp| 4
ALPI DE DATA GPI O dp5 2 ALPI DE DATA GPI O dp[ 5
ALPI DE DATA GPI O dp6 =1 |a'p| DE-DATA-GPI O-dbl &
ALPI DE DATA GPI O dp7 =0 |a'p| DE-DATA-GPI O_dg 3
ALPLDE DATA CPLO dp8 = Al Pl DE_DATA_GPI O dp| 8
ALPLDE DATA GPLO dp9 = Al Pl DE_DATA_GPI O dp] 9
ALPI DE DATA GPI O dpl10 awo ALPI DE DATA GPI O_dp 1
ALPI DE DATA GPI O dpll s ALPI DE DATA GPI O_dp 11
ALPI DE DATA GPI O dpl2 s ALPI DE DATA GPI O_dp 12
ALPLDE DATA GPLO dpl3 = Al b DE_DATA_GPI O dp| 13
ALPI DE_DATA GPI O dpl4 s ALPI DE DATA GPI O_dp 14
ALPI DE DATA GPI O dpl5 kw0 ALP| DE DATA "GPl O dp| 15
ALPI DE_DATA GPI O dp16 s |al'p| DEDATA-GPI o_dp 18
ALPI DE DATA GPI O dp17 w1 |a'p| DE-DATA-GPI O‘dB 17
ALPLDE DATA GPLO dpl8 1= A | DE_DATA GPI O dp| 18
ALPI DE DATA GPI O dpl19 .2 ALPI DE DATA"GPI O dpl 19
ALPI DE DATA GPI 0 dp20 w12 |Al p| DE-DATA-GPI O dB 20
ALPIDE DATA GPIO dp2l e A b DE"DATA_GPl O dp| 21
ALPI DE DATA GPI O dp22 &0 ALPI DE DATA GPI O dp[ 22
ALPI DE DATA GPI O dp23 w3 |Al'p| DE-DATA-GPI O dp 55
ALPI DE DATA GPI O dp24 m: |Al'p| DE-DATA-GPI O dB 5%
% 11’0 TOU'NL2_ VRP 68
1w \/REF 66
L 'O TIU N12_66
m2_ || 5 T2U°N12_66
22 || G T3U'N1266
MZRU- xxx- XFFXAII56
OK no.
APPROVALS

= Scientific Instrumentation

DRAWN BY Jody W snan

IGF

CHECKED

FPGA

DATE

30/06/2017:15:01

SIZE

B

BANKG66_1V8_ALPIDE_HSDATA

VER

REV

TIME:

SHEET 25 of 66

H=2LA; V=2LA




ALPI DH_DATA_GPI O _dp[ 0: 27] , ALPI DE_DATA_GPI O _dn[ 0: 27] ‘D

DI PSW TCH[ 0: 9]

PUSHBUTTON[ O

GPI O dnQas

GPI O dn2&s

GPI O _dn26s

GPI O dn2ils

GPI O dpOous

GPl O dp2b-

GPI O dp26s

GPI O dp2ils

Jia

DI PSW TCH] 0: 9], PUSHBUTTO\H@

PA3_I O dp[0:9],PA3_1Odn[0:9] € >

PA3 10O dp[0: 9]

PA3 | O dn[0:9]

L15

K15

J15

K16

J16

L17

K17

Li8

L19

D15

D16

D18

F19

H18

E15

E16

D19

G19

H19

L14
Al6

ALPI DE_DATA_GP

DI PSW TCH
DI PSW TCH
DI PSW TCH
DI PSW TCH
DI PSW TCH
DI PSW TCH
DI PSW TCH
DI PSW TCH

OOO~NDNUTOO~NDNUTIOONDOUIRWNRFO

GND
SMA_straight
J21
a6 CLK QUT dn
a7 CLK QUT dp
s PA3 1 Q0 O J22
ke PA3 | OL
s PA3 1 Q2 SMA_straight
mz PA3 | O3
me PA3 | A4
as PA3 | G5
ria PA3 | OB
s PA3 | O7 o
as  PA3 | OB o E—
a7 PA3 | O
msa PA3 1010 GND
as PA3 1011 13 0:11] N9 .
515 PA3_1 O dn0 {___PA3_100:11]
me PA3 | O dnl +1V8
az PA3 10 dn2
ez PA3 1O dn3
ri7 PA3 1O dn4
cas PA3 | O dp0 o
sz PA3 1 O dpl o
cas PA3 1O dp2
eis PA3 10 dp3
ris PA3 | O dp4

MPRU- XxX- XFFXAL156

OK no. § i}/% . L g .
> N = Scientific Instrumentation
UN
APPROVALS
DRAWN BY Jody W sman IGE
FPGA
CHECKED
SIZE VER REV
BANK68_1V8 ALPIDE_HSDATA_PA3
DATE 06/07/2017:08:31 B - - -
TIME: SHEET 26 of 66

H=2LA; V=2LA




+1V8

FX3_UART_TX > M1 |Eyva UART TX
4 VREF 45

4
o 1’0 LT9N T3L_N1_DBC_ADIN 45
o | §-L19P_T3L_NO_DBC_AD9P 45
AD17 V(m 45_ - - - -

VCCO 45
VCCO 45
15 /000 45
VCCO 45
VCCO 45

AL VCCO_45

MZRKU XXX - XFFXAT156

FX3_CTL[ 0: 12]
APL9 FX3 _CTLO
E%g—gt g AL14 FX3 CTL1 C>
FX3~CTL[ 21 |r&e FX3 CTL2
FX3™CTL[ 3] L& FX3 CTL3
FX3~CTL[ 4] |2z FX3 CTL4
FX3~CTL[ 5] Laes FX3 CTL5
FX3~CTL[ 6] LA FX3 CTL6
FX3~CTL[ 71 & FX3 CTL7
FX3~CTL[ 8] LA«e FX3 _CTL8
FX3~CTL[ 9] L~z FX3_CTL9 -
EX3 CTL[ 101 2o FX3 _CTL10
FX3 CTL[ 11] |-2as FX3 CTL11
EX3~CTL[ 121 |2ne Eég %12 FX3_DJ 0: 31]
ANLA
E§g— g AF15 FX3_DQL C>
EX3™ 2 | FX3_ DR
FX3~ 3] |eee FX3_ DX
FX3™ 2] [Laae FX3_ DX
EX3™ 5| | e FX3_ Db
EX3™ 6] Lo FX3_ Db -
EX3™ 71 e FX3_DQ7
FX3™ gl | A FX3_DX®B
EX3™ gl | o FX3_DX®
EX3 0] &z FX3_DQL0
FX3~ 111 [us FX3 DQL1
FX3~ 121 [res FX3_DQ12
FX3™ 13] e FX3_DQL3
FX3~ 14] [res FX3_DQL4
FX3~ 15] Laas FX3_DQL5
FX3~ 16] LA FX3_DQL6 -
X3~ 171 leer FX3_DQL7
FX3~ 18 AE18 FX3_DQ18
FX3~ 19 AHL8 FX3_DQ19
X3~ 20] [ FX3 D20
X3~ 217 [ame FX3_DQR1
X3~ 221 | s FX3_DQR2
X3~ 23] [#v FX3_DQR23
FX3~ 241 | s FX3_ D4
FX3~ 251 | awe FX3_ D5
X3~ 26] A FX3_DQ26 -
X3~ 271 Lav FX3_DQR7
X3~ 28] [ FX3_DQ28
X3~ 29] [Aw FX3_DQ29
X3~ 30] [LAu FX3_DQ30
X3~ 31 [ae FX3_DXB1
FX3 | 1 Ao FX3_INT_n |:> FX3_I NT_n R193
10| _ANi6 FX3_PCLK
FXS%ESE%& pon4 FX3 RESET n PG RESET R [ 22 [ Dpeax
FXS_UART RX AF14 FX3 _UART _RX |:>
- - : FX3_UART_RX
OK no. § vyi}/% . . .
= N Scientific Instrumentation
U
APPROVALS
DRAWN BY Jody W sman IGE
FPGA
CHECKED
SIZE VER REV
BANK45_1V8 FX3
DATE 03/07/2017:15:15 B - -
TIME: SHEET 27 of 66

H=2LA; V=2LA




DWG. NO.

SH.

REV

VCC _MGT
+1V5 +1Vv8 +3V3 +1V8
Al G\ID G\ID F33
21 G\ID G\ID F34
or | QD GND—
o G\D GN\D o
G\D G\D CC_MGT
D AL GND G\D—¢&2 L15 e —
22 GND G\D—=
= e Sl =R R e e - b 1201
— 2 FERRITE BEAD 1200hm, 3,5A
M —GND G\D—2 MGTAVCC L —2 472 L _C166 -1 Ci167 -1 C168 . C169
~o22 o Vo —¢ S — — — —
2413 {GND G\D+—2 MGTAVCC L —2 —_— L34 47u 47u 47u 47u
e GND G\D—2* \ / MGTAVCC Ri— 4, 7uF (004
s | D QD AGND VR e FERRITE BEAD 1200hm, 3,5A
2 GND G\ND— MGTAVCC R—22 L37 —
A2 GND G\ND—* MGTAVCC R A6
2 IG\D Q\D—% MGTAVCC R—** +1V2 S A X — L L L L
oo | D QD VR e — FERRITE BEAD 1200hm, 3,5A —— = = =
2812_|GND G\DI—& MGTAVCC R—2 GND MGTAVTT L GND GND GND GND
s | SND GND jﬁi MGTAVCC R iz MGTAVCC R B Decoupling bank 0, 65 & 67Decoupling bank 45, 46 and 48 Decoupl i ng bank 64 Decoupl ing bank 47, 66 and 68
e |ND QD METAVCC R— FERRITE BEAD 1200hm, 3,5A ——£485 ' | '
2 GND G\ND—X MGTAVCC R—2 Ll ——— — T
23 _GND GN\ND—¢ MGTAVCC_R—% VGTAVTT L 4,7uF
e\ QD= MGTAVTT L= G ) B 1ve
o | D S\ VLRI o MGTAVTT_R
s | 3D N AT Lo _ 1 car3
22 | GND GND— MGTAVTT L |- - S — FERRITE BEAD 1200hm, 3,5A
s | D S\ VLRI o 4,7uF 136 ——— GND L35 ———
= |GND QD MGTAVIT R 2 ) S— (0004
o | D QD VLRI e FERRITE BEAD 1200hm, 3,5A
222 GND GND—=* MGTAVTT_R22 | (CA487
%2 | GND GN\D—° MGTAVTT_RI22 | (486
2 GND GND—%2 MGTAVTT R—2% —— e —
2L GND G\D—¢ MGTAVTT _R—2 E— 4, 7uF |L38 e _—
2819 | GND G\D— e MGTAVIT_R—2 GND (TT0) 4,7uF
A2 GND GN\D|—8 MGTAVTT R—2
229 | GND GN\D—22 MGTAVTT_R—2 FERRITE BEAD 120o0hm, 3,5A
A _GND GN\D—%2 MGTAVTT _R—*
A7 GND G\D—*2 MGTAVTT R—2%
8| GND GN\D|—4 MGTAVIT_R—2 |
C 2715 GND G\ND—* MGTAVIT_R—2 — L
= 13D N M AV R GND —
*_|GND G\D—2 MGTVCCAUX_L |2 ’ MGTVCCAUX L GND | 17
AcL %g %B s %&CCACO‘%E ms o NMGTVCCAUX R (000
s | D QD 'VGTVCCAVCCWA%;*%Z? FERRITE BEAD 1200hm, 3,5A
233 I GND GN\D—2 VCCAUX|—< 1 C474
S _GND GND—2 VCCAUX—2 +1V8
AT GND G\D—2¢ \VCCAUX—2 —_— T
A0 GND G\D—2 VCCAUX | ABL9 4,7UF
A2 GND G\D—= VCCAUX_ | ACLE
A80_IGND G\D—= VCCAUX_ | M9
A4 GND G\D—22 VCCAUX_ | g
A7_GND G\D—*2 VCCAUX_ | P19
Al GND G\D—* VCCAUX_ | R20
A7 GND GN\D—2¢ VCCAUX_ | 119 — 1ve
R\ QD 7 VAT O N
GND L18 ——
A5_GND G\D—* VCCAUX_ | veo
VOCAUX QEED
R o VO O
was | N VT N AV FERRITE BEAD 1200hm, 3,5A
AS_GND G\ND—™ VVCCBRAM—%?
A% JGND G\D—" VCCBRAM—* C165 C171 C475 C476 Ca77 C478 C479
R o Vel S —
AL_GND GND—2& VCC| NT |24 47u 47u 4,7uF 4, 7uF 4, 7uF 4, 7uF 4, 7uF
AL11 G\ID G\ID R15 VC(:I NT AALE
AL21 G\ID G\ID R17 VC(:I NT AB11
AL31 G\ID G\ID R19 VC(:I NT AB13
ALS G\ID G\ID R28 VC(:I NT AB15
wee | ND = Ve Nrla
s ioD GO Ve Nt < —_ = — — — — — VCC_INT
A" GND GND—2 VCC| NT|—%L GND GND GND GND GND GND GND
A8 GND G\ND—* VCC| NT 2
AN GND G\D—¢ VCC| NT ™2
A5 GND G\D—¢ VCCl NT—2
A2 GND G\D—= VCC| NT X0
B AN25 G\ID G\ID T26 VCCI NT N12
A% GND G\D—2 VCC| NT —¥4
A7__GND G\ND—= VCC| NT e
A12_IGND G\D—=2 VCCl NT—2
AP22 G\ID G\ID T33 VCCI NT P11
AP3 G\ID G\ID T34 VCCI NT P13
AP32 G\ID G\ID T4 VCCI N—r P15
A4 GND G\D—= VCCl NT—22
A7_GND G\ND—2 VCC| NT—=2
oo |QND GND— VOC NT +
= |20 N VAN e | c497 1 C499 _ C500 ___C501 C170 C480 C481 C482 C483 C484
=0 GND GND-—2 VCC NT|-— o —_ —_ —_ —_
m | D M VAN _ 680uUF 100uF 100uF 100uF 47u 4,7uF 4, 7uF 4, 7uF 4, 7uF 4, 7uF
#__{GND G\ND—%° VCC| NT—22
T _{GND G\D—22 VCCl NT—%
B__IG\D G\D—%2 VCCl NT—2
<__IGND G\ND—%8 VCC| NT—22
as_IGND G\ND—2 VCC| NT—%4
25 G\ID G\ID V10 VCX:I N-r U16
S0 IGND G\D—24 VCCl NT |22 [ [ [ [ [ [ [ [
=L GND GND-— VOC! NT |- — — — — — — e e e e
o |20 QD VAN GND GND GND GND GND GND GND GND GND GND
22_{GND G\D—2 VCC| NT e
22_{GND G\ND—%2 VCC| NT—2
X0_{GND G\D—*~ VCC| NT—22
= GND G\D—2 VCCI NT_| O—%7
> GND G\D—* VCCI NT_| O—~
Y _IGND GN\D|— VCCI NT_| O—&¢
E2__IGND GN\D|—2 VCCl NT_| O—2¢
&9 _IGND G\D|— VCCI NT_| O
0 |G\D GND—
o ag %B v MPRU- XXX~ XFFXALT56
E32 G\ID G\ID Y10
E5 G\ID G\ID Y14 o )
5 ag %B s OK no &\\?\iv%
E9 Y18 . E< z—} . o .
re | D B s ?,U%w Scientific Instrumentation
F26 G\ID G\ID Y24 =
F28 G\ID G\ID Y34 %AL\\
2 | oD G\NDL_* APPROVALS
A F3 G\ID G\ID Y8
RERE x- ¥ FEXATERE DRAWN BY IGF FPGA
CHECKED - VER REV
— — DATE 06/07/2017:08:26 C POWER
GND GND
TIME: SHEET 28 of 66
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DifflanuIIUp‘D Di ff1nPpul | Up

DI N_P[0: 9], DI N_N[ 0:

TXDATAVALI D

Di ff1nNpull Down“:> Di ff 1 nNpul | Down

+1V5
R10
1k
DIN_P[0: 9], DI N_N0: 9] DOUTP[ 0: 9] , DOUTN[ O: 9] D
- - [ > DOUTP[0: 9], DOUTN] 0: 9]
w2 DCLKP[ 0: 1], DCLKN[ 0: 1]
* — >
DCLKP[ 0: 1] , DCLKN[ 0: 1]
DOUTPO Y2 J18 DOUTP4
v DOUTNO w oS Do s DOUTNA Y.} oL kpo DCLKP20 [B1S,
4| b cp1 bOUTPL? @20 Y6 | pCLKNO DCLKN20 [-BL7,
DIN PO W | o NPO DI NP20 |E12 DIN P5 | oot DOUTNL7 |20 % DCLKP1 DCLKP21 %
DI N_NO U | b NNO DI NN2O |ELL DI N N5 X3 | by op2 DOUTP1S |_GL9 ? DCLKNL DCLKN21 W
TS | pi NP1 DI NP21 |-DLL XA ploe DOUTN18 |19 g | DOLKP2 DALKP22 =75
T6 | pj NNL DI NN21 |- ClL 28| b op3 DOUTP19 | D19 5 | DOLKN2 DOLKN22 =7 >
W | b P2 DI NP22 | 116 & | pos DOUTNL9 |—CL9 e | DOLKPS DOLKP23 |- >
B | b N2 DI NN22 | 115 DAUTP1 X8| b op4 DOUTP20 |—A20 DAUTPS o | DOLKNS DALKN23 =72 b kpp
Pe R | o NP3 Dl NP23 |T18 | o s DOUTNL X7 | oo DOUTAZO | B20 DOUTNS W DCLKP4 DCLKP24 e DOLKND
RI0 | b A3 DI NN23 | A7 & |y ops DOUTP21 | D18 o | DOLKM DOLKN24 1
DIN P1 T11 | o NP2 Dl NP24 |-PL7 DI N _P6 4 Dl ONS DOUTNZ1 |_C18 ? DCLKP5 DCLKP25 W
DI N N1 T12 | o N Dl NN\24 |RL7 DI N_N6 X9 | o ops DOUTP22 | Y14 W DCLKNS DCLKN25 ﬁ
U2 | oy Nps DI NP25 | M7 o | b one DOUTNZ2 | Y43 11| DOLKP6 DALKP26 =7 5
ULL | b NG DI NN25 |7 Vo | oy op7 DOUTP23 | VA3 a1 | DOLKNG DOLKN26 |-~ >
us | pj Npe DI NP26 | M8 W | oy oy DOUTN23 | VA4 ‘iz | DOKP7 DOLKP27 - >
U4 | o NG D NN26 |-NL8 DOUTP2 A7 | o ops DOUTP24 | W5 DOUTP6 re DCLKN7 DCLKN27 Moo DOLKP1
VA7 | o NP7 DI NP27 | L16 DOUTN2 A8 | b ons DOUTN24 | VL6 DOUTNG ? DCLKP8 DCLKP28 120 DOLKNL
U7 | b N7 DI NN27 | K16 AL | by opo DOUTP25 | YA9 “orp | DOLKNB DOLKN28 -2
R DI N P2 D | b nP8 DI NP2g | L15 DI N P7 A6 | b one DOUTNZ5 | Y20 ? DCLKP9 DCLKP29 ﬁ
DI N N2 D10 | oy N8 DI NN28 |K15 DI N N7 A4 | o op10 DOUTP26 uL9 H DCLKN9 DCLKN29 ?
E9 | b NP9 DI NP29 | 316 A | b oNto DOUTNZ6 |20 ‘a1p | DOLKPIO DALKPSO | — =
E10 | b NNo DI NN29 [-H16 A2 | o op1l DOUTP27 |20 € | DELKNIO DOLKNSO |- -
D8 | b NP1O DI NP30 |2 AL pontL DOUTN27 |—NL9 “gg | DELKPLL DALKP3L - >
D7 R4 DOUTP3 A9 MLE DOUTP7 «—=>— DCLKN11 DCLKN31 —==
DI NN1O DI NN30 DI P12 DOUTP28 clo viz
F4 R11 DOUTN3 Al0 NL6 DOUTN? <=~ DCLKP12 DCLKP32 =5
DI NP11 DI NP31 DI ON12 DOUTN28 o | porKaL2 DOLKNgs L
E4 ) piNNLL DI NNB1 |-RL2 &1 pior13 DOUTP29 |19 s Voo,
DIN P3 F7 uis DI N P8 K1 «E8 | pcLkp13 DCLKP33 |-¥20,
DI NP12 DI NP32 & pons DOUTN29 K19 E5 2o
DIN N3 F8 uie DI N_N8 6 W <E5 | pcLkni3 DCLKN33 |20,
DI NN12 DI NN32 & | pior14 DOUTP30 W, 85 | Do KP1Le DOLKPaa | M
B4 pinP13 DINP33 |19 | g & | pons DOUTN30 |—Y2, “Be 10
B3 R19 ve B | poL kN4 DCLKN34 |-L19,
DI NN13 DI NN33 & plor1s DOUTP31 Y8, & | poLKpis DoLKpPas |E18
55 pi NPL4 DI NP34 [-RLS &1 plons DOUTNL %8, = =Ty
D5 | o NN14 DI NN34 |_RL6 DOUTP32 | Tid DOUTP8 W DCLKN15 DCLKN35 H
Bl | o NP5 DI NP35 |EL6 DOUTNB2 |_T13 DOUTNS ] DCLKP16 DCLKP36 =
B2 | b NNL5 DI NNB5 | EL7 DOUTP33 | VA8 ‘oo | DOLKN1E DOLKNS6 | —= % <—
DI N P4 F18 | oy NP16 DI NP36 |DL3 DI N P9 DOUTNZ3 |_U1B H DCLKP17 DCLKP37 ?
DI N N4 Gl8 | o NNLG DI NN36 |DL4 DI N N9 DOUTP34 | P19 E DCLKNL7 DCLKN37 ?
F16 | oy NP17 DI NP37 |-NL5 DOUTN34 P20 W DCLKP18 DCLKP38 ?
GL6 | pj NNL7 DI NAB7 M5 DOUTP35 |—Fié ‘17| DOLKNLS DOLKNS8 -~
D15 o F1 L7 poL kP19 DCLKP39 -5
o | D15 P18 DINP3S [CL« | DOUTN35 |—F13
DI6 | o NNLS DI NNGS |- DOUTP36 |_B16 DOUTP9 D7 1 poLknie DCLKN39 & s
F15 | oy NP1O DI NP39 |4 DOUTN36 | Bl5 DOUTN9 GBTX_cern >
E15 | pi NN19 DI NN39 -4 DOUTP37 % L;o
DOUTN37 |7
TxDATAVALI D NIL | TXDATAVALI D DOUTP38 |5 °
GBTX_ cern DOUTN38 —F5
DOUTP39 AL
N9 | RXDATAVALI D DOUTN39 22
GBTX_cern
R11 RXDATAVALI D D: RXDATAVALI D
1k
T
n
>
w
o
GND
NN
OK no. AN L . e )
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)
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CHECKED M Rossew ]
SIZE VER REV
1 0
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SCI NP, SCI ND

roe, Fon[__)

REFCLKP ||
REFCLKN ||

RESETB ‘ |:>

SCL, SDA, FUSEPOVER, FUSEPUL?FD

+1V5 +1V5
R216
NP
w
SCOUTP, SCOUTN
SCI NP P12 COUT! [ SCAUTP ’ COoUT COUT
I;SCI NN P13 gg mz :CCUTE P3 SCOUTN hul | D: S P, S N
o SCCLKP “h SCCLKP, SCCLKN
SooLke SOOLKN | [ »SCCLKP, SCCLKN
RDP 1 EL TDP TDP, TDN TDP, TDN
RXI NP TXQUTP it
RON UL RXI NN TXOUTN B2 TDN d L
L1 | REFCLKP L13 TXRDY TXRDY
TXRDY >
KL | REFCLKN M0 RXRDY |:>> RXRDY
REFCL OCKSEL ECT 39 | REFCLKSELECT RXRDY |:>
+1V5 +1V5 +1V5
R217
NP
© ITAG2 10k o
JTA H—E
J8_| RXL OCKMODEQ TESTCLOCKOUT Y43
M| RXLOCKMODEL Kl
TESTQUTPUT A—E
H7_| TESTCLOCKI N1 Y44
J15 | TESTCLOCKI N2 NP
TCK2 N8
TNE2 P | Tom
R212 R214 TRST2 v
TD_GBTx ‘ TDI_GBTX pr | T-OETE
NP 10k D P9 | 100 GBTX cern
o ™x £ | TDO_GBTx
>32 L XTALP UNUSED &7
| > M| XTALN
— . ) CLOCKDESPY 0: 6] , CLOCKDESN] 0: 6]
CL OCKDESP[ 0: 6] . CLOCKDESN 0: 6]
GND ™ | vooeo cLockpesop |-Gt CLOCKDESPO D>
CLOCKDESON |_HL CLOCKDESNO
L7 | MoDEL cLockpesip |-He, CLOCKDESPL
34, CLOCKDESNL
R213 R215 110 | vope2 &%i;g ka. CLOCKDESP2
10k NP CLOCKDES2N | K5, CLOCKDESNZ
OCKDESP3
P10 | voDE3 cLockpesap |4, CL
CLOCKDES3N L5 CLOCKDESN3 -
ClookDesap | e, CLOCKDESP4
CLOCKDES4N M CLOCKDESN4
CLOCKDES5P |- CLOCKDESP5
E— CLOCKDESSN N2 CLOCKDESN5
— CLOCKDES6P M CLOCKDESP6
GND cLockpessN |- M, CLOCKDESNG > cLOCKDES7P
— — CLOCKDES7P Eg =
CLOCKDES7N CLOCKDES7N
GND GND LbscL ke LDSCL
* ° . HIS | S| VSTESTI NJECT Lpspa |_t8_ LDSDA I LDSCLLDSDA [ LpscL, LDsDA
b LDRESET 1%
R190 R14 Jal <—
NP NP 1 Cf
— K7 | cONFI GSELECT
GND , L8 | | 2CADDRESSO i
N6 | | 2CADDRESS1 o)
N7_| | 2 CADDRESS2 =
>P5 | | 2CADDRESS3 9]
RESETB MO | RESETB 2
M | STATEOVERRI DE
+1V5 P14 | ERUSEPONER sa &
PLL | EFUSEPROGRAMPULSE SDA 15
GND
R16
20k
T
n
L
>
&
R279 R280 R281
0 0 10k
SDA SCL
G\ND
GND
FUSEPOAER FUSEPULSE
NN
OK no. Q 4 . . .
> N= Scientific Instrumentation
U
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APPROVALS *
DRAWN BY  J wsman IGF
CHECKED M Rossewi j - VER REV
1 0
DATE  04/08/2017:15:12 C GBTx GBTx Control
TIME: SHEET 31 of 66
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4 3 1
+1V5
D
Ci74 |+ c4  Ci86 C407 | C378 | C430 |C397 |C409 |C377 |ca20 |C396
/TN
10uF |- 47UF  0,22uF [0,047uF 0,022uF 0,01UF 5 go47ur%7YF 0,022UF | 01uF 0.0047uF
— w
GND GBTX_cern
Gl4 VDD G\D Al19
] G5 | vpD G\D B2 —
H13 VDD G\D C13
H14 VDD G\D F10
Ji2 VDD G\D F11
J13 VDD G\D F12
Ji4 VDD G\D F17
K13 VDD G\D Gl0
— e e ¢ & ﬁj VDD G\D 3;
vbb gg G13
B10 VDDl O G\D H10
C376 C429 C395 C408 C416 C419 C394 B19 | \pDi O GN\D [HIL
C14 VDDl O G\D H12
F9 VDDl O G\D J10
9 vepi o Qo
0,022uF | 0,01uF 00047UF0'047UF 0,01uF 0.0047uF M3 x%g gg K11
! 0,022UF ' M4 | ooy O QD K12
N12 VDDl O G\D L11
N13 VDDl O G\D L12
N14 VDDl O G\D ML1
C RS | vppi 0 GN\D [-ML2
R18 VDDl O G\D P18
Y6 | vDDl O G\D R4
WO | DDl O G\D &
L WA | oDl O G\D |2
— W8 | DDl O GN\D |3
GND QD |7
38 | vpbem GNDCM |22
K3 | vppem GNDCM |-K2
L3 | vpDcm GNDCM |2
M| vDDCM G\DCM ML
FERRITE BEAD 1200hm, 3,5A
i VDDPS GNDPS :‘2
L12 - VDDPS GN\DPS
) T oo . s S Soes 12
vooes | s s
C183 + c3 G177 [C178 C21 | C20 |C372 |C373 |cC374 = | vpor aoR | R
—> 2] VooRX GNDRX I; <—
VDDRX GNDRX
/T~ ;’z VDDRX GNDRX |4
330u | . 4, 7uF 0,47uF |0,47uF 0,1uF 0,1uF [0,022uF |0,022uF |0,022uF VEDRX
S | vDDTX GNDTX |- -
B3 | vDDTX GNDTX |- o)
E3 | vDDTX G\DTX |22 z
F2 | vDDTX GNDTX |-E2 )
F3 | vDDTX GNDTX L g
GND
B
— T
n
GND
C422 C423 C424 C425 C426 C427 C428
o
o
0,01uF |0,01uF |0,01uF |0,01uF |0,01uF |0,01uF |0,01uF
GND
Inductor ceramic 330nH, 590mA, coilcraft
1206CS-331XJLB
0. 33uH
L (T00)
L3 0
C2 C19 C375 C421 OK no :&\“v%
' =\ § Scientific Instrumentation
TN
A 4, 7uF 0,1uF 0,022uF | 0,01uF APPROVALS
DRAWN BY  J wsman IGF
CHECKED M Rossew j SIZE VER REV
0
L DATE 30/06/2017:15:01 C GBTx GBTx Power '
GND TIME: SHEET 32 of 66
4 3 1
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DifflanuIIUp‘D Di ff1nPpul | Up

DI N_P[0: 9], DI N_N[ 0:

TXDATAVALI D

Di ff1nNpull Down“:> Di ff 1 nNpul | Down

+1V5
R22
1k
DIN_P[0: 9], DI N_N[ 0: 9] DOUTP[ 0: 9] , DOUTN] 0: 9] D
- - [ > DOUTP[0: 9], DOUTN] 0: 9]
w DCLKP[ 0: 1] , DCLKN] 0: 1]
- — >
DCLKP[ 0: 1] , DCLKN] 0: 1]
DOUTPO Y2 J18 DOUTP4
w DOUTNO w oS Do s DOUTNA Y.} oL kpo DCLKP20 [B1S,
4| b cp1 bOUTPL? @20 Y6 | pCLKNO DCLKN20 [-BL7,
DIN PO W | o NPO DI NP20 |E12 DIN P5 | oot DOUTNL7 |20 % DCLKP1 DCLKP21 %
DI N_NO U | b NNO DI NN2O |ELL DI N N5 X3 | by op2 DOUTP1S |_GL9 ? DCLKNL DCLKN21 W
TS | pi NP1 DI NP21 |-DLL XA ploe DOUTN18 |19 g | DOLKP2 DALKP22 =75
T6 | pj NNL DI NN21 |- ClL 28| b op3 DOUTP19 | D19 5 | DOLKN2 DOLKN22 1= o
W | b P2 DI NP22 | 116 & | pos DOUTNL9 |—CL9 e | DOLKPS DOLKP2S |- O
B | b N2 DI NN22 | 115 DAUTP1 X8| b op4 DOUTP20 |—A20 DAUTPS o | DOLKNS DALKN23 =72 b kpp
Pe R | o NP3 Dl NP23 |T18 | o s DOUTNL X7 | oo DOUTAZO | B20 DOUTNS W DCLKP4 DCLKP24 e DOLKND
RI0 | b A3 DI NN23 | A7 & |y ops DOUTP21 | D18 o | DOLKM DOLKN24 1
DIN P1 T11 | o NP2 Dl NP24 |-PL7 DI N _P6 4 Dl ONS DOUTNZ1 |_C18 ? DCLKP5 DCLKP25 W
DI N N1 T12 | o N Dl NN\24 |RL7 DI N_N6 X9 | o ops DOUTP22 | Y14 W DCLKNS DCLKN25 ﬁ
U2 | oy Nps DI NP25 | M7 o | b one DOUTNZ2 | Y43 11| DOLKP6 DALKP26 =7 5
ULL | b NG DI NN25 |7 Vo | oy op7 DOUTP23 | VA3 a1 | DOLKNG DOLKN26 |-~ >
us | pj Npe DI NP26 | M8 W | oy oy DOUTN23 | VA4 ‘iz | DOKP7 DOLKP27 - >
U4 | o NG D NN26 |-NL8 DOUTP2 A7 | o ops DOUTP24 | W5 DOUTP6 re DCLKN7 DCLKN27 Moo DOLKP1
VA7 | o NP7 DI NP27 | L16 DOUTN2 A8 | b ons DOUTN24 | VL6 DOUTNG ? DCLKP8 DCLKP28 120 DOLKNL
U7 | b N7 DI NN27 | K16 AL | by opo DOUTP25 | YA9 “orp | DOLKNB DOLKN28 -2
R DI N P2 D | b nP8 DI NP2g | L15 DI N P7 A6 | b one DOUTNZ5 | Y20 ? DCLKP9 DCLKP29 ﬁ
DI N N2 D10 | oy N8 DI NN28 |K15 DI N N7 A4 | o op10 DOUTP26 uL9 H DCLKN9 DCLKN29 ?
E9 | b NP9 DI NP29 | 316 A | b oNto DOUTNZ6 |20 ‘a1p | DOLKPIO DALKPSO | — =
E10 | b NNo DI NN29 [-H16 A2 | o op1l DOUTP27 |20 € | DELKNIO DCLKNSO -
D8 | b NP1O DI NP30 |2 AL pontL DOUTN27 |—NL9 “gg | DELKPLL DOLKPSL |-
D7 R4 DOUTP3 A9 MLE DOUTP7 «—=>— DCLKN11 DCLKN31 —==
DI NNLO DI NNBO DI OP12 DOUTP28 o V12
F4 R11 DOUTN3 Al0 NL6 DOUTN? <=~ DCLKP12 DCLKP32 =5
DI NPL1 DI NP31 DI ONL2 DOUTN28 O | pa ks Ko v
E4 ) piNNLL DI NNB1 |-RL2 &1 pior13 DOUTP29 |19 s Voo,
DI N P3 7 us DIN P8 ki <E6 | poLkpP13 DCLKP33 |20,
DI NPL2 DI NP32 &8 pons DOUTN29 K19 s V2o
DI N N3 F8 ute DI N N8 6 v <E5 | poLkni3 DCLKN33 [V20,
DI NNL2 DI NNB2 & | pior14 DOUTP30 WL, B | D KPia D Kbos Mo
B4 pinP13 DINP33 |19 | g & | pons DOUTN30 |—Y2, “Be 10
B3 RL9 ve <B6 | poLkN14 DCLKNB4 [L19
DI NNL3 DI NAB3 & poris DOUTP31 Y8 Tos | pakpie D Kboe LEIS,
D6 | b NPL4 DI NP34 |-RLS & | pons DOUTN31 ¥, I E19
05| Dy NNL4 DI NNB4 | RL6 DoUTP32 | Ti4 DOUTP8 a7 | DOKNLS DCLKNSS |- >
BL| py NPL5 DI NP35 | ELS DoUTNB2 | T13 DOUTNS <17 | DOLKP16 DCOLKP36 |- >
B2 | Dl NNLS DI NNB5 |-ELZ DOUTP33 |18 ‘epg | DE-KNLE DOLKNS6 | —= % <—
DI N P4 F18 | oy NP16 DI NP36 |DL3 DI N P9 DOUTNZ3 |_U1B ‘o0 | DCLKP17 DCLKP37 =
DIN M Gl8 | by NN16 DI NNB6 [ D14 DIN N9 DOUTP34 |PL9 $co | DE-KNLT DCOLKNS7 |-~
F16 | py NP17 DI NP37 | NS DOUTNB4 |—P20 $opg | DE-KPLE DCLKP38 |- >
Gl6 | b NN17 DI NNB7 | M5 DOUTP35 | FLé $orp | DELKNLE DCLKNSS |- -
D15 o Fi L7 | paLkp19 DCLKP39 |8
o D5 \pig DINP38 [T« | ¢ DOUTN35 |—F13
DI6 | o NNLS DI NNGS |- DOUTP36 |_B16 DOUTP9 D7 1 poLknie DCLKN39 & s
F15 | oy NP1O DI NP39 |4 DOUTN36 | Bl5 DOUTN9 GBTX_cern >
E15 | pi NN19 DI NN39 -4 DOUTP37 % L;o
DOUTN37 %
TxDATAVALI D NIL | TXDATAVALI D DOUTP38 |5 °
GBTX_ cern DOUTN38 —F5
DOUTP39 AL
N9 | RXDATAVALI D DOUTN39 22
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R23 RxDATAVALI D |:> RxDATAVALI| D
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SCI NP, SCI ND

roe, Fon[__)

REFCLKP ||
REFCLKN ||

RESETB ‘ |:>

SCL, SDA, FUSEPOVER, FUSEPUL?FD

+1V5 +1V5
R222
10k
us
SCOUTP, SCOUTN
SCI NP P12 COUT! [ SCAUTP ’ COoUT COUT
I;SCI NN P13 gg mz :CCUTE P3 SCOUTN hul | |:>S P, S N
o SCCLKP “h SCCLKP, SCCLKN
SooLke SOOLKN | [ »SCCLKP, SCCLKN
RDP 1 EL TDP TDP, TDN TDP, TDN
RXI NP TXQUTP it
RON UL RXI NN TXOUTN B2 TDN d L
L1 | REFCLKP L13 TXRDY TXRDY
TXRDY >
KL | REFCLKN M0 RXRDY |:>> RXRDY
REFCL OCKSEL ECT 39 | REFCLKSELECT RXRDY |:>
+1V5 +1V5 +1V5
R223
NP
© ITAG2 NP o
JTA H—E
J8_| RXL OCKMODEQ TESTCLOCKOUT Y45
M| RXLOCKMODEL Kl
TESTQUTPUT A—E
H7_| TESTCLOCKI N1 Y46
J15 | TESTCLOCKI N2 NP
TCK2 N8
TNE2 P | Tom
R218 R220 TRST2 v
TD_GBTx ‘ TDI_GBTX pr | T-OETE
NP NP > P9 | 100 GBTX_cern
o ™x £ | TDO_GBTx
>32 L XTALP UNUSED &7
| > M| XTALN
— . ) CLOCKDESPY 0: 6] , CLOCKDESN] 0: 6]
CL OCKDESP[ 0: 6] . CLOCKDESN 0: 6]
GND ™ | vooeo cLockpesop |-Gt CLOCKDESPO D>
CLOCKDESON |_HL CLOCKDESNO
L7 | MoDEL cLockpesip |-He, CLOCKDESPL
34, CLOCKDESNL
R219 R221 110 | vepe2 e N ke, CLOCKDESP2
10k 10k CLOCKDESoN K5, CLOCKDESNZ
OCKDESP3
P10 | voDE3 cLockpesap |4, CL
CLOCKDES3N L5 CLOCKDESN3 -
ClookDesap | e, CLOCKDESP4
CLOCKDES4N M CLOCKDESN4
CLOCKDES5P |- CLOCKDESP5
E— CLOCKDESSN N2 CLOCKDESN5
— CLOCKDES6P M CLOCKDESP6
GND cLockpessN |- M, CLOCKDESNG > cLOCKDES7P
— — CLOCKDES7P Eg =
CLOCKDES7N CLOCKDES7N
GND GND LbscL ke LDSCL
* ° . HIS | S| VSTESTI NJECT Lpspa |_t8_ LDSDA I LDSCLLDSDA [ LpscL, LDsDA
b LDRESET 1%
R191 R26 J42 <
NP 100 N Cf
— K7 | cONFI GSELECT
GND , L8 | | 2CADDRESSO i
N6 | | 2CADDRESS1 o)
N7_| | 2 CADDRESS2 =
>P5 | | 2CADDRESS3 9]
RESETB MO | RESETB 2
M | STATEOVERRI DE
+1V5 P14 | ERUSEPONER sa &
PLL | EFUSEPROGRAMPULSE SDA 15
GND
R28
20k
T
n
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&
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0 0 10k
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4 3 1
+1V5
D
Ci75 |+ Cr  Ci87 C410 |C385 |C442 |C401 |C412 |C384 |cC432 |C400
/TN
10uF |- 47UF  0,22uF [0,047uF 0,022uF 0,01UF 5 go47ur%7YF 0,022UF | 01uF 0.0047uF
— w
GND GBTX_cern
Gl4 VDD G\D Al19
] G5 | vpD G\D B2 —
H13 VDD G\D C13
H14 VDD G\D F10
Ji2 VDD G\D F11
J13 VDD G\D F12
Ji4 VDD G\D F17
K13 VDD G\D Gl0
— e e ¢ & ﬁj VDD G\D 3;
vbb gg G13
B10 VDDl O G\D H10
C383 C441 C399 C411 Cc417 C431 C398 B19 | \pDi O GN\D [HIL
C14 VDDl O G\D H12
F9 VDDl O G\D J10
zz VDDl O G\D j;;
0,022uF | 0,01uF 00047UF0'047UF 0,01uF 0.0047uF M3 x%g gg K11
! 0,022UF ' M4 | ooy O QD K12
N12 VDDl O G\D L11
N13 VDDl O G\D L12
N14 VDDl O G\D ML1
C RS | vppi 0 GN\D [-ML2
R18 VDDl O G\D P18
Y6 | vDDl O G\D R4
WO | DDl O G\D &
L WA | oDl O G\D |2
— W8 | DDl O GN\D |3
GND QD |7
38 | vpbem GNDCM |22
K3 | vppem GNDCM |-K2
L3 | vpDcm GNDCM |2
M| vDDCM G\DCM ML
FERRITE BEAD 1200hm, 3,5A
i VDDPS GNDPS :‘2
L13 - VDDPS GN\DPS
) T oo . s S Soes 12
vooes | s s
Cl184 + c6e Cl7/9  [C180 C30 | C29 |cC379 |C380 |C381 = | vpor SoRx | B
—> 2] VooRX GNDRX I; <—
VDDRX GNDRX
/T~ ;’z VDDRX GNDRX |4
330u | . 4, 7uF 0,47uF |0,47uF 0,1uF 0,1uF [0,022uF |0,022uF |0,022uF VEDRX
S | vDDTX GNDTX |- -
B3 | vDDTX GNDTX |- o)
E3 | vDDTX G\DTX |22 z
F2 | vDDTX GNDTX |-E2 )
F3 | vDDTX GNDTX L g
GND
B
— T
n
GND
C434 C435 C436 C437 C438 C439 C440
o
o
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DifflanuIIUp‘D Di ff1nPpul | Up

DI N_P[0: 9], DI N_N[ 0:

TXDATAVALI D

Di ff1nNpull Down“:> Di ff 1 nNpul | Down

+1V5
R35
1k
DI N_P[0: 9], DI N_N[ 0: 9] DOUTPY[ 0: 9], DOUTN] 0: 9] D
- - [ > DOUTP[0: 9], DOUTN] 0: 9]
w DCLKP[ 0: 1], DCLKN[ 0: 1]
- ’ —
DCLKP[ 0: 1] , DCLKN[ 0: 1]
DOUTPO Y2 J18 DOUTP4
. DOUTNO w oS Do s DOUTNA Y.} oL kpo DCLKP20 [B1S,
4| b cp1 bOUTPL? @20 Y6 | pCLKNO DCLKN20 [-BL7,
DIN PO W | o NPO DI NP20 |E12 DIN P5 | oot DOUTNL7 |20 % DCLKP1 DCLKP21 %
DI N_NO U | b NNO DI NN2O |ELL DI N N5 X3 | by op2 DOUTP1S |_GL9 ? DCLKNL DCLKN21 W
TS | pi NP1 DI NP21 |-DLL XA ploe DOUTN18 |19 g | DOLKP2 DALKP22 =75
T6 | pj NNL DI NN21 |- ClL 28| b op3 DOUTP19 | D19 5 | DOLKN2 DOLKN22 =7 >
W | b P2 DI NP22 | 116 & | pos DOUTNL9 |—CL9 e | DOLKPS DOLKP23 |- >
B | b N2 DI NN22 | 115 DAUTP1 X8| b op4 DOUTP20 |—A20 DAUTPS o | DOLKNS DALKNZ3 =72 5~ kP
Pe R | o NP3 Dl NP23 |T18 | o s DOUTNL X7 | oo DOUTAZO | B20 DOUTNS W DCLKP4 DCLKP24 e DOLKND
RI0 | b A3 DI NN23 | A7 & |y ops DOUTP21 | D18 o | DOLKM DOLKN24 1
DIN P1 T11 | o NP2 Dl NP24 |-PL7 DI N _P6 4 Dl ONS DOUTNZ1 |_C18 ? DCLKP5 DCLKP25 W
DI N N1 T12 | o N Dl NN\24 |RL7 DI N_N6 X9 | o ops DOUTP22 | Y14 W DCLKNS DCLKN25 ﬁ
U2 | oy Nps DI NP25 | M7 o | b one DOUTNZ2 | Y43 11| DOLKP6 DALKP26 =7 5
ULL | b NG DI NN25 |7 Vo | oy op7 DOUTP23 | VA3 a1 | DOLKNG DOLKN26 |-~ >
us | pj Npe DI NP26 | M8 W | oy oy DOUTN23 | VA4 ‘iz | DOKP7 DOLKP27 - >
U4 | o NG D NN26 |-NL8 DOUTP2 A7 | o ops DOUTP24 | W5 DOUTP6 re DCLKN7 DCLKN27 Moo DOLKP1
VA7 | o NP7 DI NP27 | L16 DOUTN2 A8 | b ons DOUTN24 | VL6 DOUTNG ? DCLKP8 DCLKP28 120 DOLKNL
U7 | b N7 DI NN27 | K16 AL | by opo DOUTP25 | YA9 “orp | DOLKNB DOLKN28 -2
R DI N P2 D | b nP8 DI NP2g | L15 DI N P7 A6 | b one DOUTNZ5 | Y20 ? DCLKP9 DCLKP29 ﬁ
DI N N2 D10 | oy N8 DI NN28 |K15 DI N N7 A4 | o op10 DOUTP26 uL9 H DCLKN9 DCLKN29 ?
E9 | b NP9 DI NP29 | 316 A | b oNto DOUTNZ6 |20 ‘a1p | DOLKPIO DALKPSO | — =
E10 | b NNo DI NN29 [-H16 A2 | o op1l DOUTP27 |20 € | DELKNIO DOLKNSO |- -
D8 | b NP1O DI NP30 |2 AL pontL DOUTN27 |—NL9 “gg | DELKPLL DALKP3L - >
D7 R4 DOUTP3 A9 MLE DOUTP7 «—=>— DCLKN11 DCLKN31 —==
DI NN1O DI NN30 DI P12 DOUTP28 clo Vi
F4 R11 DOUTN3 Al0 NL6 DOUTN? <=~ DCLKP12 DCLKP32 =5
DI NP11 DI NP31 DI ON12 DOUTN28 o | porKaL2 DOLKNR2 | Va1
E4 ) piNNLL DI NNB1 |-RL2 &1 pior13 DOUTP29 |19 s Voo,
DIN P3 F7 uis DN P8 K1 «E8 | pcLkp13 DCLKP33 Y20,
DI NP12 DI NP32 & pons DOUTN29 K19 E5 o
DIN N3 F8 uie DI N N8 6 W <E5 | pcLkni3 DCLKN33 V20,
DI NN12 DI NN32 & | por1a DOUTP30 YL, 85 | Do KP1Le DOLKP34 | M9
B4 pinP13 DINP33 |19 | g & | pons DOUTN30 |—Y2, “Be 10
B3 R19 ve B | poL kN4 DCLKN34 [-L19;
DI NN13 DI NN33 & por1s DOUTP31 Y8, & | poLKpis DOLKP3s | EL8
55 pi NPL4 DI NP34 [-RLS &1 plons DOUTNL %8, = =Ty
D5 | o NN14 DI NN34 |_RL6 DOUTP32 | Tid DOUTP8 W DCLKN15 DCLKN35 H
Bl | o NP5 DI NP35 |EL6 DOUTNB2 |_T13 DOUTN8 W DCLKP16 DCLKP36 H
B2 | b NNL5 DI NNB5 | EL7 DOUTP33 | VA8 ‘oo | DOLKN1E DOLKNS6 | —= % <—
DI N P4 F18 | oy NP16 DI NP36 |DL3 DI N P9 DOUTNZ3 |_U1B H DCLKP17 DCLKP37 ?
DI N N4 Gl8 | o NNLG DI NN36 |DL4 DI N N9 DOUTP34 | P19 E DCLKNL7 DCLKN37 ?
F16 | oy NP17 DI NP37 |-NL5 DOUTN34 P20 W DCLKP18 DCLKP38 ?
GL6 | pj NNL7 DI NAB7 M5 DOUTP35 |—Fié ‘17| DOLKNLS DOLKNS8 -~
D15 o F1 L7 poL kP19 DCLKP39 &
o | D15 P18 DINP38 [T« | ¢ DOUTNG5 —FL3
DI6 | o NNLS DI NNGS |- DOUTP36 |_B16 DOUTP9 D7 1 poLknie DCLKN39 & s
F15 | oy NP1O DI NP39 |4 DOUTN36 | Bl5 DOUTN9 GBTX_cern >
E15 | pi NN19 DI NN39 -4 DOUTP37 % L;o
DOUTN37 —SL
TXDATAVALI D N1 | TXDATAVALI D DoUTP38 —F6, o
GBTX_ cern DOUTN38 —F5
DOUTP39 AL
N9 | RXDATAVALI D DOUTN39 22
GBTX_cern
R36 RXDATAVALI D |:>> RXDATAVALI D
1k
T
n
>
w
o
GND
NN
OK no. AN L . e )
] Scientific Instrumentation
UNS
A
APPROVALS
DRAWN BY J W sman IGE
CHECKED M Rossew ]
SIZE VER REV
1 0
DATE 30/06/2017:15:01 C GBTx2 GBTx 10
TIME: SHEET 36 of 66

H=4ND; V=4LA



SCI NP, SCI ND

roe, Fon[__)

REFCLKP ||
REFCLKN ||

RESETB ‘ |:>

SCL, SDA, FUSEPOVER, FUSEPUL?FD

+1V5 +1V5
R228
NP
w
SCOUTP, SCOUTN
SCI NP P12 [ SCAUTP ’
Lo P13 | 50 N N s SCAUTN u | [ scaure, soaum
“h SCCLKP, SCCLKN
P6 SCOLKP ’ [ )SCCLKP, SCCLKN
e — 1 I [ s
RDP 11 EL TDP TDP, TDN TDP, TDN
RXI NP TXQUTP >
RDN UL RXI NN TxoutN 2L TDN d L
L1 | REFCLKP L13 TXRDY TXRDY
o] o XY >
N1Q RXRDY RXRDY
REFCL OCKSEL ECT 99 | ReFoLKsELECT RXRDY D
+1V5 +1V5 +1V5
R229
NP
© ITAG2 10k i,
JTA H—E
J8_| RXL OCKMODEQ TESTCLOCKOUT Y47
M| RXLOCKMODEL Kl
TESTQUTPUT A—E
H7_| TESTCLOCKI N1 Y48
J15 | TESTCLOCKI N2 NP
TCK2 N8
TNE2 P | Tom
R224 R226 TRST2 v
TD_GBTx ‘ TDI_GBTX pr | T-OETE
NP 10k D P9 | 100 GBTX cern
0 GBTx & | TDO_GBTx
>32 L XTALP UNUSED &7
| > M| XTALN
— . ) CLOCKDESPY 0: 6] , CLOCKDESN] 0: 6]
CL OCKDESP[ 0: 6] . CLOCKDESN 0: 6]
GND ™ | vooeo cLockpesop |-Gt CLOCKDESPO D>
CLOCKDESON |_HL CLOCKDESNO
L7 | vooEL QLOCKDESLP |, CLOCKDESPL
4. CLOCKDESNL
R225 R227 110 | oo e N ke, CLOCKDESP2
10k NP CLOCKDES2N | X5, CLOCKDESN2
P10 | \pE3 CLOCKDES3P | L4 CLOCKDESP3
CLOCKDES3N L5 CLOCKDESN3 -
ClookDesap | e, CLOCKDESP4
CLOCKDES4N M CLOCKDESN4
CLOCKDES5P |- CLOCKDESP5
_— CLOCKDESSN N2 CLOCKDESN5
— CLOCKDES6P M CLOCKDESP6
GND cLockpessN |- M, CLOCKDESNG > cLOCKDES7P
— — CLOCKDES7P Eg =
CLOCKDES7N CLOCKDES7N
GND GND LbscL ke LDSCL
° ° ° H15 I | DSCL . L DSDA
SLVSTESTI NJECT Lpspa |_t8_ LDSDA I [ > LDsCL, LDSDA
b LDRESET 1%
R192 R39 J43 <
100 NP _ Cf
— K7 | cONFI GSELECT
GND , L8 | | 2CADDRESSO '
N6 | | 2CADDRESS1 o)
N7_| | 2 CADDRESS2 =
>P5 | | 2CADDRESS3 Q
RESETB MO | RESETB z
M | STATEOVERRI DE
+1V5 P14 | ERUSEPONER sa &
PLL | EFUSEPROGRAMPULSE SDA 15
GND
R41
20k
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SDA SCL
G\ND
GND
FUSEPOAER FUSEPULSE
RN
OK no. ;\\ //; . . .
> N= Scientific Instrumentation
U
AN
APPROVALS *
DRAWN BY  J wsman IGF
CHECKED M Rossew ] SIZE VER REV
1 0
DATE  04/08/2017:15:12 C GBTx2 GBTx Control
TIME: SHEET 37 of 66

H=4ND; V=4LA



4 3 1
+1V5
D
Ci73 |+ Cl0  Ciss C413 | C392 |C454 | C405 |C415 |C391 |C4a4 |CA04
/TN
10uF |- 47UF  0,22uF [0,047uF 0,022uF 0,01UF 5 go47ur%7YF 0,022UF | 01uF 0.0047uF
— w
GND GBTX_cern
Gl4 VDD G\D Al19
] G5 | vpD G\D B2 —
H13 VDD G\D C13
H14 VDD G\D F10
Ji2 VDD G\D F11
J13 VDD G\D F12
Ji4 VDD G\D F17
K13 VDD G\D Gl0
S 14 Voo a2
vbb gg G13
B10 VDDl O G\D H10
C390 C453 C403 C414 C418 C443 C402 B19 | \pDi O GN\D [HIL
C14 VDDl O G\D H12
F9 VDDl O G\D J10
oo a0
0,022uF | 0,01uF 00047UF0'047UF 0,01uF 0.0047uF M3 x%g gg K11
! 0,022UF ' M4 | ooy O QD K12
N12 VDDl O G\D L11
N13 VDDl O G\D L12
N14 VDDl O G\D ML1
C RS | vppi 0 GN\D [-ML2
R18 VDDl O G\D P18
Y6 | vDDl O G\D R4
WO | DDl O G\D &
L WA | oDl O G\D |2
p— W8 | DDl O GN\D |3
GND QD |7
38 | vpbem GNDCM |22
K3 | vppem GNDCM |-K2
L3 | vpDcm GNDCM |2
M| vDDCM G\DCM ML
FERRITE BEAD 1200hm, 3,5A
i VDDPS GNDPS :‘2
L14 - VDDPS GN\DPS
) T oo . s S Soes 12
vooes | s s
C185 + co [Clsl  [C182 C39 | C38 |C38 |C387 |C388 = | vpor SoRx | B
—> 2] VooRX GNDRX I; <—
VDDRX GNDRX
/T~ ;’z VDDRX GNDRX |4
330u | . 4, 7uF 0,47uF |0,47uF 0,1uF 0,1uF [0,022uF |0,022uF |0,022uF VODRX
S | vDDTX GNDTX |- -
B3 | vDDTX GNDTX |- o
E3 | vpDTX GNDTX |22 z
F2 | vDDTX GNDTX |-E2 9]
F3 | \ypDTX GNDTX |-FL g
GND
B
— T
n
GND
C446 C447 C448 C449 C450 C451 C452
o
o
0,01uF |0,01uF |0,01uF |0,01uF |0,01uF |0,01uF |0,01uF
GND
Inductor ceramic 330nH, 590mA, coilcraft
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+3V3 +3V3
ENL
u36
1 1DE Vool
2 PDE voc2 11
3 B3DE vCCc3 17
4 1ADE vCCA 23
+12V +5V 29 5DE VCCs[ 34 R244
30 |6DE vCos 35
D 31 [7DE vocT_ 42 NP
32 8DE vocs 48
vCco| 54
VCC10 gg
VCC11 +3V3
228 SDAL_READ 59 1R 245
58 1D 1.6 SDAL_READ P ¢ L™
57 D “
2 SCL1 READ 56 bR 187 SDAL READ N
3 oD 12C 1
RES SCL1 READ P
53 BR “
MOLEX- 22- 11- 2032 SDA1 WRI TE 52 13D o8B 9 SCL1 READ N |—|R234
SCL1 WRITE 51 4D
50 UR A12 SDAL WRI TE P L
1 g 13 SDAL WRI TE N o o NP
— SDAL AUX_READ 47 R " o %
46 5D SCL1 WRI TE P
GND R SDA1L AUX WRI TE 45 6D 4A J1
- 24 bR 4p 15 SCL1 WRITE N
fa) \E‘
— 5al_18 SDAL_AUX_READ P 1 6 H 65 —
41 7R “ G\D1 GN\D10
SCL1 AUX WRI TE 40 [7D sg_19 SDAL AUX READ N L
39 18D —
SCL1 AUX_READ 38 18R 6AL_20 SDAL AUX WRI TE P GND
op 2L SDAL AUX WRI TE N
R246 24 SCL1 AUX WRI TE P
?E A . SCL1 AUX WRITEN SCL1_AUX WRI TE N SCL1_AUX_READ N 69 -RZ SCL1 AUX READ N
25 SCL1 AUX VR TE N T—-—L
7B ¢ SCLL AUX WRITESP SOL1_AUX_WRI TE_P SOL1_AUX_READ_P 70 ® SCL1 AUX READ P,
26 SCL1 AUX READ P
A _ RN?351 SDAL_AUX WRI TE/ N SDAL_AUX_VR TE_N SDAL_AUX_READ_N 71 _R25g300 SDAL_AUX_READ N,
27 SCL1 AUX_READ N [ W ] T—-—L_
8B ¢ SDAL AUX WRITESP SDAL_AUX_WRI TE_P SDA1_AUX_READ,_P 72 ® SDA1_AUX_READ P,
GND1| 10 9 73
G\D2[ 16 GND2 G\D11
a3 22 ¢ R252 10
aND4| 28 . SCL1 WRITE N SCL1_WRI TE_N
— GND5|_36
C — Qg 37 S o
GN\D7|_43
GND QD849 e SCLL WRITE P12 SCL1_WRI TE_P —
GN\D9 13
I2C_I"—’O/\ER BUS | 2C_POVER BUS aw10 o2 o RN%)SS SDAL VRI TE N SDAL_VRI TE_N GND
> D11 [ NP
Gp12] 643 4 SDA1L WRITE P 14 SDAL WRI TE_ P SCL1_READ.N 78 o R260 SCL1_READ N
SN65M_VDO80DGG 15 a4 SCL1 READ P 79 100 ® SCL1 READ P
— L +3v3 . 55 SCL2 VRITE N 16 SCL2_VRI TE_N SDAL_READ_N 80 R261 SDAL READ N
. 17 Yo SDAL_READ_P 81 = . SDAL_READ P
EN2 GND _| )
Us7 o SCL2 WRITEP 18 SCL2_WRI TE_P SCL2_READ_N 82 ° E)%62 SCL2_READ N
1 1DE VCCl| 5 19 83 SCL2 READ P
SBOE Vo2 0T — " GND6 SCL2_READ P " 263 °
33DE voc3_ 17 . SDA2 WRI TE N . SDA2 READ N
Thoe voca 25 GND SDA2_WWRI TE_N SDA2_READ N i
29 5DE vCes 34 R255 SDA2 FEAD P 85 SDA2 READ P
30 6DE vocs| 35 _READ ®
— 31 7DE veer| 42 <—
32 8DE vCcs| 48 23
voc 54 SDA2 WRI TE P
VCC10|_60 SDA2_WWRI TE_P
veell 61 +3V3 _ R256 SCL2_AUX WRI TE N4 SCL2 AUX WRITE N SCL2 AUX READ N 88 _ R264 SCL2 AUX_READ
SDA2 AUX_READ 59 h1R 5 - - - 89 100 g
SO ALK WRITE ggﬁ;g 18 SDA2 AUX_READ P $SCL2 AUX VRITE 2 SCL2_ AUX_WRI TE_P SCL2_ AUX_READ P 3 SCL2 AUX_READ g
56 DR 187 SDA2 AUX READ N _ RN%>57 SDA2 AUX WRI TE M6 SDAZ_AUX_VIRI TE_N SDA2_AUX_READ N 90 . 5)%65 SDA2 AUX_READ L;'J
_ (a)
53 kbr a8 SDA2 AUX WRI TE P ¢ SDA2_AUX WRI TE R7 SDA2_AUX_WRI TE_P SDA2_AUX_READ_P 91 ® SDA2 AUX_READ
SCL2 AUX WRI TE 52 3D 9 SDA2 AUX WRI TE N
51 4D 2B +5V +12V .
SCL2 AUX READ 50 4R A12 SCL2 AUX WRITE P PolySwitch 2A2
3p 13 SCL2_ AUX WRI TE N 2920L200DR
47 R
SDA2 WRI TE 46 5D an 14 SCL2 AUX READ P 12V 1 95 1 F3 2
a5 6D A - POAER | N
SDA2_READ 44 BR 415 SCL2 AUX READ N 32 Y 8 o2 v 2 96 1 2 DPWER—'”
B sa_18 SDA2 WRI TE P +3V3 VMVE_CONN96_J 1 8630 NP
SCL2 READ Z% 7R a 1 F2
) 7D SDA2 VRI TE N .
SCL2_WRI TE 398D 5 ol PolySwitch 5A _
38 B8R 620 SDA2_READ P B b 3B 2920L500/16MR 5
g 21 SDA2 READ N
24 SCL2_READ P
R2_49NP 33 Re e R247 g
25 SCL2_READ N
78! NP 12C_2
8A_26 SCL2 WRI TE P
27 SCL2 WRI TE_N
@D 8B
GND1| 10
aND2[ 16 NP
G\D3[ 22
G\ND4[ 28
| G\D5|_36 L
— GNDs|_37
— G\D7 33 —_—
G\D8
GND e 55 GND GND
GND10[_62
G\D11[ 63
G\D12[_ 64
SNB5M_VDOS0DGG
+3V3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3 | +3Vv3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3 +3V3
GND
OK no. § % . . .
> VM= Scientific Instrumentation
C344 C345 C346 C347 C348 C349 C350 C351 C352 C353 C354 C355 C356 C357 C358 C359 C360 C361 %AL\%
A APPROVALS ’
DRAWN BY IGE
0,1uF 0,1uF 0,1uF 0,1uF |0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF 0,1uF |0,1uF 0,1uF 0,1uF 0,1uF 0,1uF
CHECKED SZE VER REV
DATE i
— — — — — — — — — 1 1 1 1 1 1 1 1 1 24/08/2017:16:44 C |t!
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND TIME: SHEET 39 of 66

H=4ND; V=4LA



4 3 2 1
+1V5 +1V5 +1V5 +1V5
D +1V5
R175 | R179 | R177
NP 10k NP
1 Bl 2 JUVPERZX 2 ITAR ITAR
3 i ™G TCK 1 |P1L P2| 2 TCK2 _ |:>
5 g e TCK
7
g 10 %O 3 |P3 P4| 4
11 2 TRST
1;714 J38
MOLEX_08783- 1420 R181 R182
R176 R178 o8 o8
GND 10k 10k
C297 C298
— — 100p 100p
GND GND
C Sg TA(?H:> Sg TAG GND GND GND
+1V5
+3V3
J37
TMB2
- o ™S OO
C296
— J36
—D —_— Tt QQ TRST2 <—
0,1uF C
o
=z
+3V3 — — g
— 3VHL26S1G i TAG —
GND [ ® oD 2
Voo I .
SCTDO 14 TDi
SCTVS 12 | ap © —D—1H v L1 NG 33?@ TDOFX3
SCTRST 9| 5p w= —Pp—- oY 84@ TRST DO
SCTEK SI1A w — P11 1y 8 T O
? 1 °  R186 SN
“ 4 I TDOL TDOL
R180 o
B 10k §§§§ G\D I
ek
TCK @ 1ok 0 5
e
ENABLE — ™5 w | Th-g
GND ws [TOK  RUVI_PA3 . XCKU- xxx- XFFxA1156 E
s J34
Test e TS 333 0
5 TDI TDO o OQ—
U3l O
+1V5
TRST
J11
TDi
10 9
115 8 ;7 NC ™
rall o
2| |1
O _ G315 HTST- 105- 01- L- DV- A
J39 I
O
0.1uF OKno &&\‘iv%
' NS Scientific Instrumentation
TN
APPROVALS
A
- — — DRAWN BY IGF
GND GND GND JTAG
CHECKED - VER REV
DATE 04/08/2017:15:12 C 1
TIME: SHEET 40 of 66
4 3 2 1
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3 % 2 1
D +1V5 +1V5 +1V5 +3V3 +1V5 +1V5
A G\D GNDL_tt GN\D
2_GND GN\D—*2
2L GND GN\D—%2
A22 G\ID G\ID N1O
w12 D,
07614VCC VCCL(I ABL N13
=V Vg L29 L30 L31 = D G
9 P13 AB21 G\ID G\ID il
20 VCC VCC 20 AB22 G\ID G\ID V20
™ VCC VCC P Bl G\ID G\ID V3
J10 VCC VCC Y14 £22 G\ID G\ID i
J11 V% ¥% Y15 28 G\ID G\ID Y\ll‘:
J12 cC VGO 0. 33uH 0. 33uH 0. 33uH e GN\D GN\D .
2 vee vee— % 1GND Qg =
07K9VCC VCCPLA o E20 G\ID G\l E6
e VCC VCCPLB e s |GND N as
24 VCC VCCPLC—¢ 214 GND N e —
e VCC VCCPLD ” »  |G\D N T15
” VCC VCCPLE e ko |GND N T8
N4 VCC VCC:PL 7 K11 G\ID G\l V18
© VCC VITA e K2 |GND N V6
VCC VPUWP ks |GND VCOVPLAL_
RUV1_PA3 Lo | G\ND VCOVPL B¢
U3l w I G\ND VCOVPLC—t28
= Ve
c217 C327 C370 C328 C338 C369 C329 C337 C368 | GND VCOMPLE—&
—_— —_— —_— —_— RUVL_PA3
— — -_ — — usi
0,1uF 10nF 0,33uF 10nF 100nF 10uF 10nF 100nF 10uF
GND GND
C e e e e e — — e — —
GND GND GND GND GND GND GND GND GND GND
+1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5  +1V5
c3es | €191 | C192 | C193 | C189 |C190 |(coo0 |C201 |C202 |C203 |C204 |C205 |C206 |C207 |C208 |C209 |C210 |C211 |C212 |C213 |C214 |C215 |C216
_D q_
10uF 0,1uF 0,1uF p,luF 0,1uF 0,1uF |0,1uF |0,1uF |O0,1uF |0,1uF |0,1uF |0,1uF |0,1uF |0,1uF |0,uF |0,1uF |0,1uF |0,1uF |0,1uF |0,1uF |0,1uF |0,1uF |0,1uF
5
=z
¢
- - - - - - - - - - - - - - - —_— - - - - - - - %
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
B
+2V5 BRL VA2, For JA3RER000L: oSﬁHQS?é@dt Lo, GhD
N3: VW6 f?r A3PE3000QL: Cgnnected to 1V
P20: VW3 for A3PE3000L: Connected to G\D -
+1V5 5
®._Not Bonded
2 _Not Bonded >
2_Not Bonded w
¥__INot Bonded o
"“__Not Bonded
20 _Not Bonded
% _Not Bonded
P20 _Not Bonded
Byy1-PA3
GND
OK no. §V% . - .
> N= Scientific Instrumentation
U
APPROVALS
A
DRAWN BY IGE
PA3
CHECKED - VER REV
DATE 30/06/2017:15:01 C POWER
TIME:; SHEET 41 of 66
3 2 1
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LOCAL_CLk3_dn [ >

LOCAL_CLK3_dp “:>

CLOCKDESNS “:>

CLOCKDESPS “:>

R93
100

R94
100

@Q_dp[ 0: 9], FPGA| | O_dn[ 0: 9]
FPGA QUT dn[ 5R95 R105 FPGA | O dn5
FPGA 1 O dnQ, R88 = |EPGA | N_dn[ 0] FPGA_QUT_dn[ 5] = 165 =
FPGA 1 O do0 100 - FPGA_OUT_dp[ 5] |—= FPGA QUT dp[ 5R96 165 EPGA | O dp5
p F3 \_ —
FPGA | N_dp[ 0] FPGA_OUT dn[ 6] = FPGA QUT dn[ 6R103 —7= R108 FPGA_| O dné
FPGA 10 dnl R89 & EpGA | N dn] 1]  OUT_ =
100 - FPGA_OUT_dp][ 6] |—=FPGA QUT dp[ 6R104 —&5 EPGA | O dp6
FPGA 1 O dpl = |FPGA I N_dp[ 1] QUT_
- = FPGA_OUT_dn[ 7] | FPGA QUT dn[ RY7 &z R106  FPeA 10dn7
FPGA 10 dn2, R90 % EPGA | N dn] 2] QU 7o
FPGA 1O do2 100 - FPGA_OUT _dp[ 7] |—=FPGA QUT dp[ iR98 165 EPGA 1 O dp7
P 32 |- —
FPGA_|I N_dp[ 2] FPGA OUT dn[ 8] - FPGA QUT dn[ dR101 7= R109 FPGA | O dn8
FPGA 10 dn3, R91 < |FPGA | N_dn[ 3] QU 7o
100 - FPGA_OUT_dp][ 8] | FPGA QUT dp[ #R102 &5 EPGA 1 O dp8
FPGA 1 O dp3 ©_|FPGA_I N_dp] 3] QT
1 INdp FPGA_OUT dn[ 9] | FPGA QUT dn[ JR99 165 R107 FPGA | O dn9
FPGA 10dna, R92 5 |FPGA_ I N_dn[ 4] O 7o +2V5
100 - FPGA_OUT _dp[ 9] |2 FPGA QUT dp[ IR100 —53 EPGA 10 dp9
FPGA | O dp4 = |FPGA I N_dpl 4] QT
“__| OL30PDB7V1 LOCAL_CLK_I N _SEL|—* IN SEL ..J C CLOCK_CONTROL
1 O129NDB7V1 VCClI B7—2
S 1 0129PDB7V1 VCCl B7—<
* 1 O132NDB7V1 VCCl B7—=2
£ __GAC2_ | O132PDB7V1 VCCl B7—© <—
“ | 0O126NDB7VO0 VW7 —=
7| OL30NDB7V1
“ || OCAL_CLK3_dn
£ LOCAL_CLK3 dp RW1_PA3
|| OCKDES5_dn
v |G OCKDES5 dp
. C241 Cc242 C243 C244
1
0,1uF |0,1uF |0,1uF |O0,1uF
GND GND GND GND
A
' > M= Scientific Instrumentation
U
APPROVALS
DRAWN BY Jody W sman IGF BANK7_2V5_CLOCKIN_FPGA_LVDS
CHECKED SIZE VER REV
PA3
DATE 30/06/2017:15:01 B
TIME: SHEET 42 of 66
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SCA SCLO, SCA_SDAO, SCA _SCL5, SCA_SDA5

—

Ao ISCA SCL0 SCA GPI 0 12] |23 32 { SeA G g12:19]
SCA_SCL5 SCA_GPI 13 SCA GPIOLa
¥ _IGEAD__| O102NDB6VO SCA_GPI 0 14] 2250 Ghiore
® 11 OL09NPB6VO SCAGPI O 15] - 3Eacprore +1V5
% | O115NPB6V1 SCA_GPI 0 16] —1225aGhi o1 7
| O105PDB6VO SCA_GPI O 17] —225aGhi ors
® 1| OL06NDB6VO SCA_GPI 0 18] 257 Ghi o019
®__| O1L06PDB6VO SCA_GPI 0 19] e
" | OL08NDB6VO SCA_SDAO | —*—25-2pas
% | O1L08PDB6VO SCA_SDA5|—®
% | OLO9PPB6VO VWG —2
Y| O112NDB6V1 GEBO__| O103NDB6VO|—=
“ | O112PDB6V1 GFB2__| O116PDB6V1|—*
P | O113NPB6V1 GECO__| O104NPB6VO|—X
1| O113PPB6V1 GEC1__| O104PPB6VO|—™
= VoG B ! GFAL—| OIToPORBVA
™ __VCCl B6 GFA2” 1 O117PDB6V1|—% c221 c218 C219 C234 C220
®__\VCCl B6 GFC2__I O115PPB6V1|—*
“__VCCl B6
B RWVL_PA3 0,1uF 0,1uF |0,1uF [,1uF 0,1uF
GND GND GND GND GND
OK no. §Vyi}/% . . .
= (N N Scientific Instrumentation
U
APPROVALS
DRAWN BY Jody Wsman IGF BANK6_1V5_SCA
CHECKED SIZE VER REV
PA3
DATE 24/08/2017:16:58 B
TIME: SHEET 43 of 66




g

AAL4
AALS
AALB
AAL9
AA20

H

AB10
AB11
AB18
AB19
B14
B15
B19
B20
B3
Cc12
C13
Cl6
a7
Cc19

Q

0
@1

E‘E‘Q‘B

8
b}

8

R

8

Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded

RW1_PA3

GBA2__ | G36PDB2V0
| @G37PDB2V0
| G38PDB2V0
| G61NPB2V1
| G61PPB2V1
GCCO__| GbONPB2V1
GCCl__| Gb0PPB2V1

GBB2
B2
GCBO
GCBl
| C36NDB2VO0
| 037NDB2VO
| C38NDB2VO0
| CBINDB2VO
| GB9PDB2VO
| G40NDB2VO
| G40PDB2VO
| O41NDB2VO
| O41PDB2VO0
| O42NDB2VO
| G42PDB2VO0
| O43NDB2VO
| G43PDB2VO0
| O44NDB2V1
| O44PDB2V1
| O45NPB2V1
| O45PPB2V1
| O46NDB2V1
| O46PDB2V1
| O47NDB2V1
| O47PDB2V1
| O48NDB2V1
| O48PDB2V1
| G49NPB2V1
| G49PPB2V1

PA2

J15

AT

B
3

| CG63NDB3V0O

M| 064NPB3VO
ME_J| O65NPB3VO
.| O66NDB3VO
22| 066PDB3V0
M7_J| 06 7NPB3VO
M| O67PPB3VO
22| 068NDB3VO
22| 068 PDB3V0
.| C69NDB3VO
2| C69PDB3V0
7] O60NDB3V1
28| 060PDB3V1
R_J] 06 1NDB3V1
9 ] 061PDB3V1
21| 062NDB3V1
22| 062PDB3V1
21| 063NDB3V1
2| 063PDB3V1
L] 064NDB3V1
| 064PDB3V1

W
GCAO__| O52NPB3VO |
GCAL | C52PPB3VO |
GCA2 | C53PDB3VO |
GCB2 | C54PPB3VO |
GCC2 1 O55PPB3VO|

GDB1 | O66PPB3VL| =
GDCO__| O65NDB3VI |18
GDC1 | O65PDB3V1 |-

BeYi=
GND

N

OK no. — z—] . L g .
= (N N Scientific Instrumentation
TN
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R236[
100k
1%

Todk

1%

+3V3
+1V5 +3V3
38
SENSE1 = CAN R CAN D EBEAg’As
. voo B b2t CLOOPDESY2 AN B Rs A3 FLASH_CONTROL
SENSE2  smwes e RESET RESET n FLASH ALE—> FLASH CEL 2
ecan: R238 R1_|| 084 NDB5VO FLASH CE— FLASH CLE
= 12| 082NDB5V0 FLASH CLE—"* - sH BaTAG
o : ®2 || O84PDB5V0 FLASH_DATA[ 0] |- ELASH DATA0
_lg “1 ] O90NDB5V1 FLASH DATAL 11 - S DATA
Oscillator o PFQO vii POVNERFAI L n FLASH—DATA 2 e FLASH DATA3
a : ™| 092NDB5VI FLASH DATA| 3] 2=
PFI i q = [\/COl BS FLASH DATA[ 4] (e FLASH DRI/
j— = —1 RO \/CCl BS FLASH DATA[ 5] |-/ C-ae o FLASH DATA[ 0: 7]
— \DI wor | s ®__\V/CCl BS FLASH_DATA[ 6] %
GND IQML B \IW5 FLASH DATAl 71 |_no FLASH DATA7 R355 s R
® IGEA2__| OLO1PPB5V2 FLASH R B ni—¥
FLASH RE* SH R FLASH RE
TPS3306- 15D FLASH WE|_~ FLASH W- EM’.
FLASH W\ FLASH WP J14
PI NHEADER] 0] |2 R356 L -
PI NHEADER] 1] %o 3 s
Pl NHEADER] 2] [ & 5
Pl NHEADER] 3] % 3 o
Pl NHEADER] 4] = -
Pl NHEADER] 5] 2 = o
Pl NHEADER] 6] % = =
Pl NHEADER] 7] = =
Pl NHEADER] 8] = i =
Pl NHEADER] 9] L]
WATCHDOG—2 TSM 110- 04- T- DV
RWL_PA3
w1
LN GED
R235 +3V3
+3V3
Coop | C223 | C224 | C225
0.1uF Jo,1uF |0,1uF  |0,1uF
C264
0,1uF
GND GND GND GND
OK no. § % . . .
- % (N % Scientific Instrumentation
GND dﬂﬁﬁk
APPROVALS
DRAWN BY Jody W sman IGF BANKS5_3V3_FLASHPROM_CAN
CHECKED SIzE VER REV
PA3
DATE 24/08/2017:16:58 B
TIME: SHEET 45 of 66




Y37 Y38 Y39 Y40 Y41 Y42

27 GBAO__ | O35NDB1VL FPGA CCLK|—2 i OaLK SCRUB_CONTROL
o |GBA1 | O35PDB1V1 FPGA CSI B2 %EB >
s GBC0__| O33NDB1V1 FPGA_DONE|—2Z DO
o0 GBB1 | 034PDB1V1 FPGA | NI'T B¢ N e &
= | TIPORIVO e pGn o5 D 5
¢ 1GBBO__| O34NDB1V1 FPGA SCRUB o2 oA ¢ SRBDO:T]
2| Gp8PDBIV1 FPGA_SCRUB A A
4| Gp7PDBIVO FPGA_SCRUB s A +1V5
24| CP8NDB1V1 FPGA_SCRUB s A
24| R4PDB1VO FPGA_SCRUB E1e ey
2| GR5NDB1VO FPGA_SCRUB oLs A
& | Q25PDB1VO FPGA_SCRUB oLz Erays
27| GBOPDB1V1 FPGA_SCRU ez
|| Q27NDB1VO 20
2 GBCL | 033PDB1VL 3
e :

ROVL PA3 C229 C228 | C227 | C226
U3l

0,1uF 0,1uF |0,luF |0,luF

OK no. §Vyi}/% . L g .
> N = Scientific Instrumentation
UN
APPROVALS
DRAWN BY' Jody W sman IGF BANK1_1V5_FPGA_SCRUBBING
CHECKED - VER REV
PA3
DATE 24/08/2017:14:00 B
TIME: SHEET 46 of 66
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DI PSW TCH 0: 9], PUSHBUTT@

DI PSW TCH[ 0: 9]

PUSHBUTTON[ 0: 3]

FPGA | O 0: 11]
DI PSW TCHO &10 FPGA | @0
DI PSW TCH1 a0 DI PSWTCH 0 FPGA‘—I 0 2 FPGA | O1
D PSWToR DI PSW TCH| 1 FPGA I O 1
ALl — A5 FPGA | Q2
D PSWToS DI PSW TCH| 2 FPGA I O 2
B11 — B85 FPGA | B
D PSW T Dl PSW TCH| 3 FPGA I d 3
c1o0 — A6 FPGA | 4
D PSWToE DI PSW TCH| 4 FPGA I d 4
c11 — 86 FPGA | &b
D PSW o DI PSW TCH] 5 FPGA IO 5 +1V8
) — N FPGA | G6
D PSW IO DI PSW TCH] 6 FPGA 1T 6 FheA T OF
D PSW o DI PSW TCH 7 FPGA 1 O 7] 2
[ — A8 FPGA | &8
D PSW TS DI PSW TCH| 8 FPGA I O 8
3 — B8 FPGA 1| OO
PUSTBUTTOND DI PSW TCH 9 FPGA I O 9
E7 A9 FPGA |1 010
PUSHBUTTONL PUSHBUTT FPGA‘—]_ 0 FPGA 1011
PUSHBUTTONG | PUSHBUTTON FPGA I O 11] =2 .
o0 | pUSHBUTTON “LED 2 E11 LED4 \D ED[ 4: 5]
PUSHBUTTONS s | p)SHRUTTON| LED[5] | A LEDS ] ‘
P__|GAC1_ | 002PDBOVO VCCl BO—2
@ __| 009NDBOV1 VCCl BO [
@°_|| C09PDBOV1 VCCl BO|—™
©__|| OLONDBOV1 VWO |2
o] 01 6NDBOV2
Hi | 01 3NDBOV2
E0_ || O12NDBOV2
=__|GACO | 002NDBOVO
4| O13PDBOV2
= 1 Sh2NBBov2 C230 | C231 | C232 |(C233
=__|| CO5PDBOVO
RUV1 PA3
us1 B 0,1uF 0,1uF 0,1uF 0,1uF
GND GND GND GND
OK no. § vyi}/% . . .
> N = Scientific Instrumentation
UN
APPROVALS
DRAWN BY Jody Wsman IGF BANKO_1V8 DIPSWITCH_LED-FPGA_|O
CHECKED SIZE VER REV
PA3
DATE 24/08/2017:14:00 B
TIME: SHEET 47 of 66
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ClB

LOL

GDA2
GbB2

LOCAL_CLK_CS
LOCAL_O\_/K RST

1 059PDB4VO |2
aDC2”

~| O70PDB4VO

AB14

S

AB12

RST

AB20

S|

C235

C236

C237

C238

0,1uF

0,1uF | 0,1uF

0,1uF

<:::ﬂ CLOCK_CONTROL

Bank power selected at Jitter C eaner Si5316

OK no.

APPROVALS

Scientific Instrumentation

DRAWN BY Jody W snan

IGF

CHECKED

BANK4_VSI_SI5316_CONFIG

DATE 24/08/2017:14:01

SIZE

B

PA3

VER

REV

TIME:

SHEET 48

of

66
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+3V3 +3V3
u34
5 VCCL 1DE 1
11 _VCC2 2DE2
17 MCC3 3DE 3
23 VCC4 4ADE 4
34 VCCs 5DE 29
35 MCos 6DE 30
42_NCCy 7D 31
48 \MCC8 8DE 32
54 NCC9
60 \MCC10
61 MCCl1
1R 59
R311 SDAL WRI TE P 614 10 58 SDAL WRITE
20 57
SDAl VR TE N 7l 2R 56 SCL1 READ
oR312 SCL1 READ P 8
3R 53
SCL1 READ N 9,8 30 52  SDAL AUX WRITE
v 40 51
<R313 SDAL AUX VRITE P 12 |5, 4R 50 SCL1 AUX READ
[0 ] JSDAL AUX WRITE N 13 |
hd 5R 47  SDA1l_AUX_READ
R314 SCL1 AUX READ P 14 |,, 50 46
N 60 45 SCL1 AUX WRI TE
4SCL1 AUX READN 15 |, 6R_44
«R307 SDA1 AUX READ P 18 |gp
7R 41 SDA1 READ
SDAL AUX READ N 19 70 _40
- 80 39 SCL1 WRITE
<R308 SCL1 AUX VRITE P 20 |o, 8R_38
scu AUX WRITE N 21 |op
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+1V5 +1V5 +1V5
u
| SENSE_VMGT N4 | Apc i nO DAC out 0 |8
| SENSE_VCC | NT P14 | ApC i nl DAC out 1 |2
| SENSE_1V2 N3 | ADC i n2 DAC out 2 |P3
| SENSE_1V5 P13 _- . P2
[ SENSE 1V8 w2 2&—: Ei DAC_out 3 R80| |R2 R40| [(R38 R37| (R17
| SENSE_2V5 N12 =
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V_VMGT_O ADC_i n8
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Vol t age Di vi der_1v22o MO | ADC i n10 —® scig scLo |-B2
— V_1V5_0 N0 | ApC i n11 SDAL SCL1, SDAL
V_1v8~0 P10 ADC i n12 ~o—HL| 5pag spay <L ek [ > sci, sbal
V_2V5_0 $ ADC _i n13 —2 sao saLl 2 o
V 3V3_ 0O ADC i n14 SCL2, SDA2
P9 | ADC i n15 8 | 5pa10 Spa2 | DL SDAZ ’ > SCL2, SDA2
RSSI ) RSSIL .| ADC_i n16 —H sa10 soLz 2 sz d L
DC in17 SCL3, SDA3
RSSI RSSI 2 [ pg | ADC i = SDA3 : >
—% > ADC_i n18 —~>—=1 SDA11 SDA3 > SCL3, SDA3
—% ADC_i n19 —J32 Isa11 scL3 B2 SCL3 o
ADC_i n20 SCL4, SDA4
P7 | ADC i n21 33| 5pat2 spms | SDA4 . > SCL4, SDA4
— M| ADC i n22 s34 5a12 scLa |38 ScL4 o
N6 | ADC i n23 SDAS
1 P6 | ADC i n24 —~K2 1 5pp13 spas |-FL SCio
—M I ADC i n25 —K8 1 sc13 scLs P2
+ N5 | ADC i n26
PS | ADC i n27 —~—L2 1 spa14 SDA6 |-E8 o
— R36 —m ADC_i n28 L3114 soLe [F3 < R278 I
ADC_i n29
P4 | Anci n30 ot spuas sou7 | SDA7 o SRA >SCL, SDA, FUSEPOVER, FUSEPULSE
—> M 5015 saL7 SCL, SDA, FUSEPOVER, FUSEPUL SE,
M3 | FusePr ogr anPul se GBT- SCA SCL7 S & W +1V5 +1V5
GBT- SCA R277 g S
ol o
W w
- 1 8
PT1000_SMD —
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+1V5
1 |p1 p2| 2 R13 R12
1k 1k
3 |P3 P4a| 4
— — SCVDD SCvDD
GND GND Cc17 5 |P5 P6| 6 SDA
SCCLKP, SCCLKN —_— scvop 7| P7 P8 | 8 scL
SCCLKP, SCCLKN | P 0 1UF
C u RS R9 ' J12
SCI NP, SCI NN R55
SCI NP, SCI NN & SC NP 34| ¢y sd_p link clk p X4 SCCLKP
L SCI NN 213 |y sd n link ¢l kn| ks . SCCLKN 1k 10k
SCOUTP, SCOUTN
’ SCOUTP L14 H12 SCSDA e — e —
SCOUTP, SCOUTN > rx_sd_p auxPor t SDA — —
‘ L SCOUTN L13 |y sd_n auxPor t SCL 12 ScsaL
GND pul | GND
~F14 1t % sd_aux_p l'ink_cl k_aux_p 4 u
~F18 1t x sd_aux_n I'i nk_cl k_aux_n 13
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- L1 SCTCK
TCK SCVDD
™ LKt SCTVS
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~E13 1 opj 551 ) ; L12
D13 |'i nk_aux_di sabl e 1k
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GND 10| A0 g [ GPLOLS , 48 | ep ns Pl Bl AL«
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0. 33uH | ovoo OVSS e
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Fe DVDD DVSS |5
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K& 33% 52% Sle SO

+1Vv8
DI PSW TCH 0: 9] , PUSHBUTTON 0: 3
E@:ﬁﬂgﬁ o9 -9 [ > DIPSWTCH 0: 9], PUSHBUTTON O: J
PUSHBUTTONZ
S8 PUSHBUTTON3
1ia1 B120 DI PSW TCHO
. 2a2 B219 . DI PSW TCHL ]
o, ook g
5 //:g M(}B Eglﬁ DI PSW TCHA
6 16 B6LS DI PSW TCH5
7 A7 B7l4 DI PSW TCH6
8 |8 B8[L3 DI PSW TCH/
9 a9 B9L2 DI PSW TCH8
10a10 B10oLl e DI PSW TCH9
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p— pene I3 opices
D22 I1 3 oo9
GND oDl WGPl oo
—— De2 GPl 41 _
D25 F4 | ohl o2 =
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L m—VDDY
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2 5
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12pF 12pF FSLco £ FsLal
197 |C59 |C60 |C61 |C62 |C63 | Ce4_| C497 | C458 | C459 | cqe0 AL e
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TD1P, TD1

SCL1, SDA1
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TD1P. TD1N
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1206CS-331XJLB
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SDA
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SDA2
NC

| I
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VTTx module connector S
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4 3 47 2
1V5 +1V5
POVNER | V‘TJD POAER | N POWER_| N
D F1 | NHI BI TP R @ -
‘% N POAER I N o 1 QO 2 Pover Oonneci? J0 | _SENS | SENSE_1NS @l SENSE
~ + PolySwitch 2A2 AP
1 csm 2920L200DR 2\/5 +2V5
D3 o SL508- 4- 90B
STPSC806G-TR o - 100uF PORERINT ) PORER LN poner I N
—— — S — PARGOCD_1V8 | NH BI T R194
] GiD GND GND | _SENS | SENSE 2V5 I
3V3 +3V3
POVER_ I N, POER IN [poyem |y
VCC_INT 1V8 +1V8 | NH BI T R81
PONER | I‘TID PONER I N [ooeR | N /I\ ! -SENS
C . PONER _OUT.
VCQ nt i
PORER I POER IN POVER | N | |_SENSE | SENSE 1V8 d e
I NH_VCC I NT INHIBIT PVIRGOCD_VCC_| NT 1V2 +1V2
| _SENS VCC_MGT
VWI— POVER | !‘TID PONER | N POAER | N
PONER | |~ﬂ:> PONER I N [ooneR | N POVER_OUT.
PONER_OUT p [ 1ok |—
—> p PWRGOCD_VMGT | NHIBI T R195 <—
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VCC_M GT 1 2k15 1000k XCKUOGO VMGTAVCC 2300 2’3 10 10 (2k7/300) Fr ont Pannel BOT ESDf i nger BOT Fr ont Pannel TOP ESDf i nger TQ
XCKUO060 VvieTavtT 2400 3
+1V2 1.2 | 1k43 | 487k i3 500 2,6 10 10 (2k7/300) ro35 rod0 rou1 o
3*GBTx 3046
+1V5 1.5 | 953 | 487k | SCA 64 3,4 5 5 (1k2/300)
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+2V5 2.5 | 453 | 90k9 = 0,9 20 |2 (1k2/1k2)
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