L LED 4:5] LED 4: 5] CAN _PA3 CAN
CAN_PA3 CAN_PA3
CLOCK_CONTROL CLOCK_CONTRAL
PA3
INSEL | || sEL Lo La
— L c1B
RST — c1B ,
cs RoT c2B 2B, FLASH_DATA[ 0: 7] ELASH DATALQ: 7], | ASH DATA[ 0: 7]
cs CLK_P3 LOCAL CLK3 P LOCAL_CLK3_dp
et oo 10 K TRt e~ FI ash_PROM
CLOCKDESPG CLCCKDESPD FLASH_CONTROL FLASH_CONTROL —
CLOCKDESNG CLOCKDESP5S CLOCKDESP5
CLOCKDESNS S OKEEre
( :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 PLO: 21 LOCAL GLK NO: 2] PA3_| [ 0: 11] Q0. 11] FPGA | J0: 11] SCA SCL[5: 6], SCA_SDA[ 5: 6] SCLLO. 6] SDALS. 6]
CLK_P[0: 2], CLK_N[ 0: 2] i - LOCAL_CLK_P[0: 2] , LOCAL_CLK_N[ 0: 2] SCRUB. 01 0: 7] SCRUB D1 0; 7] SCRUB_D[ 0: 7]
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
‘ DI PSW TCH] 0: 9] , PUSHBUTTON] O: 3]F | | \/ I RX 2
BUSY QUT P, BUSY QUT_N
BUSY_OUT_P, BUSY_OUT_N BUSY_OUT_P, BUSY_OUT_N TDOGETX? - CLOCKDESON  CLOCKDESOP RD2P. RD2N
RXRDY2 2 RDP, RD\ RDP, RDN
. . 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, LDSDA] SCL3, SDA3] sy | spa
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]
| (CLOCKDESPY] 1: 6] , CLOCKDESN] 1: 6] SCCLKP, SCOLKN—
ESETB SCOUTP, SCOUTN| VDD
SCL, SDA, FUSEPOWER, FUSEPULSE ¢y np. sy . SCLINP2, SOl
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] 348 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] } R4
L T -
— R3
ALPI DE | NTERFACE GND Lz ] VTT
" I I X
TDO GBTx1 00 GBTX CLOCKDESON  CLOCKDESOP 1 | —
| RXRDY
TDLP, TDLN GND
+1vV2 +1Vv8 +3V3 GBTX1_TXRD TXRDY1 YRDY TDP, TDN TDLP, TDIN
TX1_ DI N_dp[ 0: 9], GBTX1_DI N_dn[ 0: : : N_P[0:9], DI N_N 0: L , LDSDA = SCL1, SDAL
B dp[ 0: 9], GB dn[ 0: 9] | —mRLINLELO: 91D NINLO: O] 0:9 0:9 DSCL, LDS| scL1 spal fIISCLL, S
GBTXL_TxDATAVALI TxDATAVALI D1 TXDATAVALI D scL2. SDA2
| DOUTP[ 0: 9] , DOUTN] 0: 9] (BTX 1
| RxDATAVALI D SaL2 SoA2
| DCLKP[ 0: 1] , DCLKN] 0: 1]
* * | (CLOCKDESPY 1: 6] , CLOCKDESN[ 1: 6] SCCOHKP, SCCLKN—
ESETB SCOUTP, SCOUTN| <—
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 J47 REFCLKN REFCLKP .
=
(a)
+1V2_USB3 +3V3_USB3 . o
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 — CLOCKDESON  CLOCKDESOP 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  DATAVALI D
X3 UART RX GBTX_DOUT _dp][ 0: 9] , GBTX_DOUT_dn[ 0: 9] | je2IELO: 91 DOUTINL0; O] P[ 0: 9], DOUTN] O: 9]
=
3 RESET n | | o-UARTRX GBTX_RXDATAVAL| D] RXDATAVALI D DATAVALI D @TX — Jp——
[ . . — y
F3 INT n FX3_RESET_n GBTX_DCLK_dpl 0: 1] , GBTX_DCLK_dn[ 0: 1] | —RCLKPL0: 1] DOLKN 0: 1] KP[ 0: 1] , DCLKN[ 0: 1] SCOLKP. SCCLKN SCL1, SDAL =
FX3_INT_n , _ CLOCKDESP] 1: 6], CLOCKDESN] 1: 6 _ . ~1 SOCLKP, SCCLKN SCOLKP, SCOLKN 7
Fx3 POLK o GBTX_CLOCKDESP[ 1: 4] , GBTX_CLOCKDESN| 1: 4] _—QLOCKDESPI 1. 41, OLOOKDESN 1. 4] V. EgEESP[l. 6] , CLOCKDESN] 1: 6] co o | [scame scam] | e s s o
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 @
(S Di £ f I nNpul | Down SCRUB_CONTROL
RESET_ouT | RESET TDOFX3 O TDI _GBTx .
PONER BQOARD | P 135 2 SCA 102250
REFCLKN REFCLKP SCL[ 5: 6], SDA[5: 6]
LEDI0: D] LED{ 0: 5] | 2C_PO/ER_BU! RESET —
GND
|2CPOERBUS | | cowen pus S SCRESET_B sG TAG WSATAG sGTac  JTAG RIAR
SCA_GPI g 0: 11] : GPI O 0: 11]
SCA_SCL4, SCA_SDA4 SCA_SCL, SCA_SDA SCL.SDA . SO _SDA FUSEPONER, FUSEPULSE SCL, SDA, FUSEPOVER, FUSEPUL SE
| 2C_PO/ER_BU! J T AG
J 1 POVER | N—| PVER IN POVER | N PWRGOCD_1V5 | SENSE
L e vec | NTPQ/\ER | SENS! | SENSE SCL4, SDA4
SCL4_SDA4
N
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DATA_MGT_P[ 0: 27] , DATA_MGT_N[ 0: 27]

DATA MGT_P[ 0: 27], DATA_MGT_N] 0: 27]

DCLK_P[ 0: 4], DCLK_N[ O: 4]

{poik_Pro: 4], Dok N 0: 4]

322 J22 J22 J22
10 S 2 53 [ 51 54 1051 51106 1577, 51158
DATA N [3 3 2 4 | DATA GPlO N DATA P8 [55 |3 4 56 | DATA GPIO N8 DATA MGT_P19[ 107] 5 2 [1087] DATA GPI O Nig DATA MGT P24 [159] 3 4 [160°] DATA GPI O N24
DATA PO 5 6 | DATA GPl O PO TA N8 [ 57 58 | DATA GPI O P8 DATA MGT_NL9| 109 110 | DATA GPI O P16 DATA MGT_N23 | 161 162 | DATA GPI O P24
7 ? g g 59 g’ g 60 111 ? g 112 163 ? g 164
DATA N 10 10~% DATA GPIO NI DATA po 61| 1062 PDATA GPIO MO DATA MoT_P1d113] ] 10 1149 DATA GPIO N7, DATA MGT P25 $165] | 10 | 168 P DATA GPI O N25
DATA PL | 1T 12 | DATA GPIO PI TA No | 63 64 | DATA GPI O P9 DATA MGT_Nig 115 116 | DATA GPI O PL DATA MGT_N25 | 167 168 | DATA GPl O P25
13 ié ﬁ 14 65 ié 5 66 117 1; 1421 118 169 i% 1421 170
DATA ne 9715 72 16 16 % DATA GPIO N2 DATA PLd67 | 12 16 68 PpaTA GPio nig] | DATA MGT PLATIO) 7 16 [1209 DATA GPI O N1 DATA MGT P26 91711 17 16 1729 DATA GPI O N26
DATA P2 i; o s ;g DATA GPI O P2 TA NLO gi o s ;(2) DATA GPl o P10l [P DATA MGT Ni7 ig% o s 3421 DATA GPI O P18 DATA MGT_N26 gg - s i;g DATA GPI O P26
DATA ns $ 21 éf gg 22 ® DATA GPIO N3 DATA P173 %2 %g 74 P DATA GPIO NL DATA MoT_P1dP 125 %2 gg 1269 DATA GPI O N19 DATA MoT P27 9177 %51’ %g 178 9 DATA GPI O N27
DATA P3| 23 24 | DATA GPIO P3 TA NL1[ 7D 76 | DATA GPIO PL DATA_MGT_Ni6| 127 128 | DATA GPI O P19 DATA MGT_N27 | 179 180 | DATA GPI O P27
7523 24 15 77123 24 —g 179] 23 24 1130 181 23 24 1gp
25 26 25 26 25 26 DCTRL_P4 25 26 DALK P4
27728 2828 79728 28 80 131 25 20 132 DCTRL N4 183] 55 26 184 pOLK
DATA na 7297 27 50 30 T DATA Pio N |LpaTA PR8I 5 50 | 82 _?DATA GPIO NL DATA MGT_P2d? 133 57 50 11343 DATA GP1 O N2 DCTRL_PO 185| 57 30 [ 186 [ DCTRL P1
DATA P4 [ 31 32 | DATA GPI O P4 TA N12[ 83 84 | DATA GPIO PL DATA MGT_N20] 135 136 | DATA GPI O P20 DCTRL_NO 187 188 | DCTRL_NL
31 32 31 32 31 32 31 32
33733 3a 38 85 | 33 34 86 137] 33 3 138 +1V8 189 22 34 [190
DATA ns #7351 32 361 36°% DATA GPIO Mg, DATA P87 32 36| 88 ?oaTA GPio Nig) | DATA MeT P2i?139] 32 36 [ 1409 DATA GPIO N2 DCLK_PO 191 32 36 (1929 DLk PL +1V8
DATA P5 | 37 38 | DATA GPI O P5 TA N13 89 90 | DATA GPIO PL DATA MGT N1 141 142 | DATA GPI O P2 DCLK_NO 193 194 | DCLK _NL
39 g; 4318 20 91 g; ig 92 143 gg ?18 144 195 g; 4318 196
DATA ne P41 07 42 42 DATA GPlO Mg DATA ooz 27 45 94 ®DATA epio Ni4) | DATA Mar P2 145 0T 4o | 1489 DATA GPIO N2 DCLK P2 197 37 4o |198® DLk P3
DATA P6 | 43 44| DATA GPI O P6 TA N14[ 95 96 | DATA GPIO PL DATA MGT_N22| 147 148 | DATA GPI O P2 DCLK N2 199 200 | DCLK N3
75 jg j‘é 76 97 jg jg 98 149 jg jé 150 201 jg ié 202
DATA N7 94755 a8 %8 % DATA GPiO N DATA P15Y99 | 42 8 (100 ®DATA cpio Mgt | DATA Mer P2dt 15T 0 16 (1529 DATA GPI O N23 DCTRL_P2 203 ;> 48 (2049 DCTRL P3
DATA P7 | 49 50 | DATA GPIO P TA N15[ 101 102 | DATA GPI O PL DATA MGT_N23| 153 154 | DATA GPI O P23 DCTRL N2 205 206 | DCTRL_N8
5149 50 55 103] 49 50 1707 155] 49 50 755 207] 49 50 508
51 52 51 52 51 52 51 52
g G\D1 %(1’ G\D1 %g G\DL gg GNDL
G G\D2 71 GND2 Sl GND2 a0 GND2
i1 GNDB 131 GNDB Sl GNDB 11 GNDB
& G4 Grai GND4 o3| GND4 Cao| GND4 — (668
1 G\D5 el GND5 oo GND5 G351 G\D5
G| GNDB ol GNDB el GNDB ol GNDB _
& QD7 Gr7{ G\D7 | GND7 Gas | GND7 47u
G| GNDB 5| GNDB 71 GNDB 5] GND8
GN\D9 GN\D9 GND9 GND9
OFS-104-01-SL-D- RA OFS-104-01-SL-D- RA OFS-104-01-SL-D- RA OFS-104-01-SL- D RA
GND GND GND GND GND GND GND GND GND
DCTRL_P[0; 4] . DCTRL N 0: 4] /— )DCTRL_P0: 4] , DCTRL_N 0: 4]
DATA_GPI O P[ 0: 27], DATA GP| O N 0: 27] |:>
DATA_GPI O _P[ 0: 27] , DATA_GPI O_N[ 0: 27]
N
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J69
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1 2

BUSY_I N_P, BUSY_IN_N BUSY I N P, BUSY IN N BUSY IN P BUSY QUT P, BUSY OUT N
@ L BUSY INN C‘ BUSY_QUT_P, BUSY_OUT_N

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

| Ce67

4. 7uF

CAN_PA3
D RS_PA3
LBK PA3
+3V3 +3V3 +3V3
CAN_PA3
R141 1 |R142
NP NP
+3V3 u29
D PA3 D LBK Py NP J66
° CANL1 |P1 P2 GN\D
G\D CANL 5
voe CANH - CANHS |P3 P4
R PA3
R RS 3 %7 MOLEX087833- 0420
C276
_— SN65HVD233- EP R140
-1 1k
0.1uF
GND GND GND GND
OK no. §Vyi}/% . L g .
= (N N Scientific Instrumentation
TN
APPROVALS
DRAWN BY Jody W sman IGE
CHECKED
SIZE VER REV
DATE CAN
28/04/2017:17:51 B
TIME: SHEET 4 of 66

H=2LA; V=2LA




47 2 1
I LA LOL |:> LOL
rsT|[ > RST RST o ciB e
s |:> cs I, c2B |:>CZB
CLOCKDESPS|— ), CLOCKDESP® OCKDESPG g s .
CLOCKDESN6|— ), CLOCKDESNG OCKDESNG D>
CLKOUT | CLKOUT+
D CLKQUT- | CLKOUT-
+2V5
Jitter C eaner +3v3 +2V5
L26 L27
% % L28
NP 0. 33uH +2V5_Buf
) 0. 33uH
C283
— c294 C295 C280 C284 C285 C286 Cc287 Cc288
0.1uF —_ - - -
r2Ve_Buf 1UF 10uUF
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
R208
— NP
GND X1 — — p— p— — — p— p—
C 1 [ENABLE vcg 6 C281 | | 0.1uF T GND GND GND GND GND GND GND GND
LFSPX0075617 :L
R205
Wg_ 2 NC outpuT| 5 50
R343 T LK PLO 2] LK NLO: 2 CLK_P[0: 2] , CLK_N[ 0:]2]
1k GD3 [GND  OUTPUT{ 4 1 wl o o o o 2 —
R207 u17 _
- 12
c282 | | 0.1uF 3 - T e GND
0 1uF Ve Voo Yoo Voo Vo Ve oo |13 CLK D >
14
GND , QUTPL CLK_P1
> — — — VAC_REFO VA REFY - Uty |15 OK N1 <
ND ND - 4y,
G G —— AC_REF1 e e Generator UTP? 16 CLK P2 . "
GND OUTN2 17 CLK N2 SMA_straight
SMA_straight oUTP3 18 CLK P3 D>O‘K—P3 %
C279 0.1UF . e |19 OK NS C > g
O T 8 nvo i) ——— o 22 QK pa CLK_N3 o =
R209 21 o - 23 LK N4
= 50 ] ] § oL ouUTNVA .
C289 0.1uF El i outps | 24N
T 2 | NP1 P D { OUNRH| s -2ONg
3 26
| NNL QUTPG NC
c290 | | 0.1uF il 2 ., SMA_duright
B R210 ! QuTNG
C299 e »
157 50 —_— ouTP?
NP — 29
c201 | | 0.1uF T R233 F2ve_ Bl hig i T
O . ' 0.1uF ouTPs — Z
I N_SEL 33 GND
SMA_straight - lN.SEI- QOUTN8
ko arpe | HNg 5
—— OUTNO 35 o
—
— GND 36
L R341 CDCLVD1212 QUTP10 37
GND P OUTNLO 38
2 {0 ouTPLL
[aN
I N_SE | N SEL R3420 T ! 6l0 6 OUTN11 39
> =1 g
R340 2 F &
NP é < FJS
q
l GND GND
GND S
N
OK no. AN L D )
% (N § Scientific Instrumentation
APPROVALS '“!
A
DRAWN BY IGE
LOCAL_CLOCK
CHECKED e VER REV
DATE 28/04/2017:17:51 C
TIME: SHEET 5 of 66
3 2 1

H=4ND; V=4LA



4 3 47 2 1
CLOCKDESP6
cLockoesps C267 | | 0.1uF
‘D +3V3 +2V5
R169
50
C269 0.1uF
L24 L25
R170 % vsi
50 — NP 0. 33uH
CLOCKDESNG GND
[ ) CLOCKDESNG C268 I I 0.1UFT
\ = T
. L D
Vsl
C293 C275 C277 C278
C270 Sl ::
- 1uF
- 0.1uF 0.1uF 0.1uF —
0.1uF R203
J52 NP
0.1uF . — p— — p—
—l GND GND GND GND
GND SMA_straight
X2 R204
ENABLE vcg 6 — %
LFSPX0075617 GND X3
2 NC OUTPUT{ 5 c272 | | 0.1uF FE2 &b
B8 ‘ 1
IGND OUTPUTY 4 ‘ ‘
R344 e— —
1k GND GND
o e ob oIS
<% 288
>>>
C274 | 0.1uF GND 26CK1DI V
! 16CLKI NL+ ’_l_‘ L <
1 7ICLKI NL- B
| G g s [ gl
J51 27(CK2DI V L ‘ [ > ’ o
=z
— — O C266 I I 0.1uF %%&E: $+ i L;'J
GND GND ‘ EG- 18 LaL | D>LCL [a
i 18
SMA_straight i g5 2 gg ‘ DQlB
L @B
14hp) By L
ggsm‘no
115 0T
— 15RATEL
_ R167 GND gggj
P RST ] . 1rsT e
Lo ] g EEES goosg
R — < [0 [N[™ N[O [0 [©
Si 5316 N NN (NN NN _
Sa ’
4
sS4 R163| [R164 R165 R166 x
1k 1k NP NP
R162 GND GND GND GND GND
s [ >S LN |
Vsl
<F R153
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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
1Kk 1Kk NI 1Kk 4k7| 4k7| 4k7|
C = L33
SCRUB_OCNTRO_<:| K #— CCLK 0 GNDADC i1
— oS Mo m—— NN 0.33ur
§§§§§ % il %%EB" N_O 3%:8 = Inductor ceramic 330nH, 590mA, coilcraft
potE 7 IBRE 0
Y INTBO
i m_g— _ __C661 __C664
C M0 _ _
PROGRAM B " EOQR@WQ ,'\EARE' EE 0.1uF 0.47uF
" lpuBC B O
ROAR B - IRDWR_FCS_B_0
R322  R323 R324_ R325 C660 i DXN
N N 1K N o IVREFN
Kx s — | VREFP
XCKU- - xFFxA1156
— 0.1uF XOCXFEXALISE
L32
0.33uH
Inductor ceramic 330nH, 590mA, coilcraft
GND GND GND GND GND GND GND GND GND
+1V5 +3V3
B
O
J70
@) J D2
[0 Prad
R INT B ADUZS 3 % — < ~J o
6V CCBypVCCAL e ® |~ O ¥
2 R339 1
C662 SN74AVG1T45DCKR C663 LED BI LEVEL
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[ 1: 4] , GBTX_CLOCKDESN| @

susy In n| |C656

ALPI DE_DATA MGT

N12

AC_COUPLI NG 8_1

ALPI DE

DATA

ALPI DE_DATA MGT

N13

ALPI DE

DATA

ALPI DE_DATA MGT

N14

ALPI DE

DATA

ALPI DE_DATA MGT

N15

ALPI DE

DATA

ALPI DE_DATA MGT

P12

ALPI DE

DATA

ALPI DE_DATA MGT

P13

ALPI DE

DATA

ALPI DE_DATA MGT

P14

Il nlwlpl=lo

ALPI DE

DATA

ALPI DE_DATA MGT

P15

Sielsissiisioe;

ALPI DE

DATA

AC_COUPLI NG 8_2
@

ALPI DE_DATA MGT_dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
MGTHTXNO_ 227
MGTHTXNL 227
MGTHTXN2 ~227
MGTHTXN3 227
MGTHTXPO 227
MGTHTXPL 227
MGTHTXP2 227
MGTHTXP3 227
MGTREFCLRON 227
MGTREFCLKOP 227
MGTREFCLKIN 227
MGTREFCLK1P 227

XCKU- xxx- xFFxAI156

LIl nwlpl=lo

U/ 0|U|TU|T|TT|T

ittt it
ZE3E
>> > >
afin|fnl[= (= [a]fa|fa

(> 3> | > (3> 3> >

0|0|0| 8|81V |T|T

QRRRY[
> plpleler
R 4 R R | R | R R R

§a889999

ololalalalalala
=l
[oe)
a0

BUSY_I N_P, BUSY_| D

| 0.1uF

C657

DATA

AC_COUPLI NG 8_3

DATA

ALPI DE_DATA MGT_dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT _dn
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
ALPI DE_DATA_MGT_dp
MGTHTXNO_ 228

MGTHTXNL 228

MGTREFCLKON 228
MGTREFCLKOP 228
MGTREFCLK1IN"228
MGTREFCLK1P_228

XCKU- xxx- xFFXAT156

DATA

DATA

DATA

DATA

DATA

3
>
aln](2][aia]i2]la}

Lol N lpal=lo

DATA
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= G\D G\D—3 VCCl NT |5
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D22 G\D G\D V30 VCCI NT Yi3
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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 NNLO DI NNGO Dl OP12 DOUTP28 clo viz
F4 R11 DOUTN3 Al0 NL6 DOUTN? <=~ DCLKP12 DCLKP32 =5
DI NP11 DI NP31 DI ON12 DOUTN28 © | paLKNI2 DOLKNgs L
E4 ) piNNLL DI NNB1 |-RL2 &1 pior13 DOUTP29 |19 s Voo,
DIN P3 F7 uLs DI N P8 K1 «E8 | pcLkp13 DCLKP33 |-¥20,
DI NP12 DI NP32 & pons DOUTN29 |—KL9 E5 2o
DIN N3 F8 uie DI N_N8 6 W <E5 | pcLkni3 DCLKN33 |20,
DI NNL2 DI NNG2 & | pior14 DOUTP30 W, B5 | poLKP1a DOLKPaa | M
B4 pinP13 DINP33 |19 | g & | pons DOUTN30 |—Y2, “Be 10
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4 3 2 1
+1V5
D
Ci74 |+ c4  Ci86 C407 | C378 | C430 |C397 |C409 |C377 |ca20 |C396
/TN
10uF |- 47UF  0.22uF 0.047uF 0,022UF 5 o1ur  0.0047ur>047UF l0,022uF 0.01uF 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
F19 VDDl O G\D J11
K20 J20
0,022uF g 01uF  0.0047uF0-047uUF 0.01uF 0. 0047uF ms | oy o o [
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 s o v N
Y6 | vDDl O G\D R4
WO | DDl O G\D &
N W4 | vpDi 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
i VDDPS GNDPS :‘2
L12 - VDDPS GN\DPS
FERRITE BEAD 1200hm, 3,5A VDDPS v vooes s
C183 + C3 c177 C178 C21 Cc20 C372 C373 C374 (3 — GNDRX |RL
—> VDDRX GNDRX |12 <—
T3 | VDDRX GNDRX |2
/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
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o
o
0.01uF |0.01uF |0.01uF |0.01uF |0.01uF |0.01uF |0.01uF
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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
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SCI NP, SCI ND

roe, Fon[__)
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— W8 | DDl O GN\D |3
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C v 6 e
Y6 | vDDl O G\D R4
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N WA | oDl O G\D |2
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50 4R A12 SDAL WRI TE P L
1 g 18 SDAL WRI TE_N o o 0
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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
J2
— JUVPERZX2 ITAR ITAR
é ‘21 ™G TCK 1 |P1L P2| 2 TCK2 _ |:>
5 g hd TCK
7
9 10 %O 3 |P3 P4| 4
11 2 TRST
1;714 -
MOLEX_08783- 1420 R181 R182
R176 R178 68 68
GND 10k 10k
C297 C298
GND GND
C Sg TA(?H:> Sg TAG GND GND GND
+1V5
+3V3
J37
VG2
- o ™S OO
C296
—_— TRST O J38
—> — O TRST2 <—
0.1uF C
o
b4
+3V3 — — g
— 3VH126S1G i TAG —
GND [ ® oD 2
Vm W o
SCTCK 14 R186 TCK
SCTRST 12 | ap © —D—{H i BT TRST J39 TDOBTYX?
e o ]| N ul- o0 Ne
> 1A ‘CE—DR }m 1Y 13
“ 4 I TDOL TDOL
R180 o
B 10k §§§§ G\D I
ﬁvag w27
TCK = TCK 0 5
fus:
ENABLE — ™ "0
GND Itk rRovi_PA3 U3l XCKU- xxx- XxFFxA1156 E
J41
TRST e TReT 340 o
Ty wr— 1Dl DO —~—O) o OQ—
O
+1V5
TRST
J31
TDi
10 9
115 8 7 N ™
s TR
2 |1
O __0304 HTST- 105- 01- L- DV- A
J46 o -
0.1uF y y
’ OK no &\\“V%
' NS Scientific Instrumentation
TN
APPROVALS
A
— — — DRAWN BY IGF
GND GND GND JTAG
CHECKED SIzE VER REV
DATE 28/04/2017:17:51 C 1
TIME: SHEET 40 of 66
4 3 2 1

H=4ND; V=4LA



3 47 2 1
D +1V5 +1V5 +1V5 +3V3 +1V5 +1V5
U3l
+——GN\D e Vo — Eib
G G\D—
= G\ND GND—3
A22 G\ID G\ID N10
U3l AR ag %B NET
———VCC VCCH—s—* Y7 NiZ
o5 V& Vsl L29 L30 L31 ) E—— v o
& VCC VCC— s o & |G\D G\D—
GYSS Vs 1\ v
VCC VCC L v
i VCC VCC = ® sz G\D G\D—5
J1o VCC VCC Y14 s G\ID G\ID -
Eros Voo 0. 33uH 0. 33uH 0. 33uH = G\D G\D—i
s VCC VO I o
o —|VCC VCCPLA— ) o aB a B .
w— VCC VCCPLB 5 : E20 &b &N 3 —4
| i VCC VCCPL WS 4 =] &b &N a5 )
— VCC VCCPL D5 | D N 4 —
wa— VCC VCCPLE— 79 &b &N 5
w5 VCC VCCPLF | 0| 2D &N 7
N4 VCC VITA T17 K11 Vig
w— VCC VPUVP 7 waz ag v OO\ngLA v
RUV1_PA3 - lG\D VCOVPLB s
1 GN\D VCOMPLCl—55
- %B ¥oc1thE o
C217 C367 C370 C618 C620 C369 C617 C619 C368 = &b VOOVPLF—
—_— —_— - — — RWL_PA3
0.1uF 10nE 330nF 10nF 100nF 10uF 10nF 100nF 10uF
GND GND
C — — — — — — — — — —
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 +1V5 +1V5 +1V5 +1V5 +1V5
Cci71 C172 C173 C189 C190 C191 C192 C193 C194 C198 C199 C200 Cc201 C202 C203 C204 C205 C206 C207 C208 C209 C210 Cc211 Cc212 C213 C214 C215 C216
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 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND 5
2
B
T
n
U3l
=—{Not Bonded
7c— Not Bonded >
s—Not Bonded %
a—1 Not Bonded
w—{Not Bonded
& +—{Not Bonded
w— Not Bonded
=s— Not Bonded
RUW1—PA3
GND
NN
OK no. — z—] . - .
> VM= Scientific Instrumentation
UN
A APPROVALS
DRAWN BY IGE
PA3
CHECKED - VER REV
DATE 28/04/2017:17:51 C POWER
TIME: SHEET 41 of 66
3 2 1

H=4ND; V=4LA



LOCAL_CLk3_dn [ >

LOCAL_CLK3_dp “:>

CLOCKDESNS “:>

CLOCKDESPS “:>

R93
100

R94
100

(FPGATNQ dp[ 0: 9] , FPGA | O_dn[ 0: 9]

U3l
FPGA 10 dno. R88 Fpca | N dnr o FPGA OUT_dn[ 5] | FPGA OUT n[51R95 %= F\’lil;g5 FPGA 10 dn5
FPGA 1 O dp0 100 " FPGA_| N_dnt 01 FPGA_OUT _dp[ 5] I FPGA auT dp[ 6]R96 165 PGA | O dp5
FPGA 10dnl.  R89 B - P FPGA_OUT dn[ 6] |, FPGA U dn[6]R103 55 R108  Fpea 10 dné
100 a[FPGAI Ndn[ 1] FPGA OUT dpl 6 FPeA_ouT_dp[ 61R104 —5z 140 PGA 10 dp6
FPGA | O dpl \ OUT_dp[ 6] =
=—|FPGA_I N_dp[ 1] FPGA ouT dn[ 71IR97 R106 FPGA 1 O dn7
FPGA 10 dn2, R90 FPGA_QUT_dn[ 7] — 165
100 = |FPGAI Ldn[ 2] FPGA_OUT _dp[ 7] FPGA QUT dp[ 7]R98 165 140 PGA 10 dp7
PO & FPGA_IN_dp[ 2] g R101 R139
FPGA | O dn3 R91 T FPGA OUT_dn[ 8] | FPCA QUT dn[ 8] 165 FPGA | O dn8
? 100 F|FPGAI NLdn[ 3] FPGA_OUT dpl 8] FPeA ouT_dp[ 8IR102 —5= 140 PGA 1O dp8
FPGA 10 dp3 - |FPGA_| N_dp[ 3] —-op ® R99 R107 +2V5
FPGA 10 dnd,  R92 Ty FPGA_OUT_dn[ 9] |- F-oA-QUT_dn[ 9] 165 = FPGA 10 dn9
100 7 |FPGAI Ndn[ 4] FPGA_OUT dp][ 9] | FPGA ouT_dp[ 9]R100 75 PGA 1 0 dp9
FPGA | O dp4 —|FPGA_I N_dp[ 4]  OJT_
——1 OL21PDB7V0 LOCAL_CLK_I N SEL|— IN SEL ..-' C CLOCK_CONTROL
&—11 OL22NDB7VO VCCl B7
&1 OL22PDB7V0 VCCl B7 o
=11 OL25NDB7VO VCCl B7
%=1 O125PDB7V0 VCCl B7
11 OL26NDB7VO VW7 |
%=1 O126PDB7V0
—|LOCAL_CLK3_dn
w— LOCAL_CLK3 dp RU1_PA3
—|CLOCKDESS5_dn
6 CLC[:KDESS_dp
C240 C241 C242 C243 C244
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND
OK no. §Vyi}/% . L g .
%U§ Scientific Instrumentation
APPROVALS '“L
DRAWN BY Jody W sman IGF BANK7_2V5_CLOCKIN_FPGA_LVDS
CHECKED - = -y
PA3
DATE 28/04/2017:17:51 B
TIME: SHEET 42 of 66

H=2LA; V=2LA




SCA_SCL[ 5: 6], SCA_SDA[ 5: 6] “:>

U3l
SCA SCL5 SCA GPlI 012 A .
L SCA SGL6 ™ [3ch-aqi 6 =7 SCA"GPI I3 { SsAPIqi2:19]
|1 CBSNDBAVO i 4
vi=—1 CB9NDB4VO T SCA G OLG +1V5
se— | O7ONDB4VO 12 SCA_GPl OL7
= | O73PDB4VO R AT
| O74NDB4V1 A P GLS
— | O74PDB4V1 AT CASOAS
U3 | O76NDB4V1 A5 SCA SDAG
s | O76PDB4V1 i
ws— | O77NDB4V1 -
w— | O77PDB4V1 o
wi— | OBONDB4V1
so— | OB1INDB4V1 -
ss— | 0B1PDB4V1 — s
50— VCCI B4 GDC2__| O70PDB4VO |z
RUVI—PA3 Cc221 Cc218 C219 C220
0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND
OK no. § % . . .
= (N $ Scientific Instrumentation
N
APPROVALS
DRAWN BY Jody Wsman IGF BANK4_1V5_SCA
CHECKED SIZE VER REV
PA3
DATE 28/04/2017:17:51 B
TIME: SHEET of 66




s—INot Bonded +lcBA0_ | cB5NDB1VL Vo C = r] M— -1 oLO5NDB6VO VCCl B6
7 INot Bonded > |GBBO | CB4NDBIVL VCal BL|
e INot Bonded | CPONDBIVO GBCO__ | CB3NDBIVL|
e INot Bonded |l CRINDBIVO
= INot Bonded o |l CR2NDB1VO
o INot Bonded N |l CR3NDBLVO

I
S

<|
S

<|
N

<|
N
B

| #|

g

g

g

g

<

U3l U3l U3l

Not Bonded =z GBALl__| GB5PDB1V1 VCCI Bl 3

| O105PDB6VO VCCl B6
| O106NDB6VO VCCl B6
| 0106 PDB6VO VCCl B6
1 O107NDB6VO VW6
1 0107PDB6VO GEAO__| O102NDB6V0
| O108NDB6VO GEAL__| 0102PDB6V0
| 0108PDB6VO GEBO__| O1L03NDB6V0
| O1L09NPB6VO GEB1__| O103PDB6V0
| O109PPB6VO GECO__| O104NPB6VO
| O110NDB6VO GEC1__| O104PPB6VO
1 0110PDB6VO GFAO__ |1 O118NDB6V1
1 O111NDB6V1 GFALl__|1 O118PDB6V1
1 0111PDB6V1 GFA2_ |1 O117PDB6V1
1 O112NDB6V1 GFB2__|1 O116PDB6V1
1 0112PDB6V1 GFC2__1 O115PPB6V1

o
N

Not Bonded s GBBl__| CGB4PDB1V1 VW1 5

5‘$sgaé

E‘ &‘ R‘ &

Not Bonded (| Q20PDB1VO GBC1__| O33PDB1V1 5

3
s

Not Bonded az—| O21PDB1VO

3

2
s

Not Bonded az—| O22PDB1V0

&
3

i
N
-
o)

Not Bonded sz— 1 O23PDB1V0
Not Bonded ==— 1 O24NDB1VO
Not Bonded =z— 1 O24PDB1V0
Not Bonded ==— 1 O25NDB1V0
Not Bonded =11 O25PDB1V0
Not Bonded =z— |1 O26NDB1V0 | OL13NPB6V1
Not Bonded a— 1 O26PDB1VO0 | O113PPB6V1
Not Bonded =—11 O27NDB1VO w»— OL14NPB6V1
Not Bonded =— 1 O27PDB1V0 | O114PPB6V1
Not Bonded 57— 1 O28NDB1V1 | OL15NPB6V1
Not Bonded s=— 1 O28PDB1V1 | OL16NDB6V1
Not Bonded a— 1 O29NDB1V1 w— O1L17NDB6V1
Not Bonded =11 O29PDB1V1 RUV1 PA3
Not Bonded sw— |1 GBONDB1V1

Not Bonded | GBOPDB1V1
Not Bonded a1 O31NDB1V1
Not Bonded a1 O31PDB1V1
Not Bonded as— 1 OB2NDB1V1
mt Eongeg =1 G82PDB1V1

t Bonde
Not Bonded RWVL_PA3
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded
Not Bonded — —
Not Bonded
t Bonde

Not Bonded GND GND
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

|
|

E‘ 5‘ E‘ %‘ 8
4445

3

&

§|

Z|
=4

3

g

8|

@
=
=

Not Bonded
RUV1_PA3

OK no. § i}/% . . .
= N i‘q Scientific Instrumentation
N
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PA3

DATE 28/04/2017:17:51 B

TIME: SHEET of 66




CAN_PA% |:>

+2V5  +1V5

+3V3

R236
100k
1%

R237
100k
1%

+3V3
w38
U3l
SENSEl SENSE 1 TPS3306
. Vool 8 R238 L RPA _ lcan R CAN D (g o
5 wr— PONERONRESET CAN _LBK—ips pag
SENSE2 R RESET] wi—|RESET _n CAN RS —s FLASH ALE
ey | wz—|| OB3PDB5VO FLASH ALE—w FLASH CE
1 FLASH CE— FLASH CLE
o - || CB4PDB5V0 FLASH CLE 25 5aT70
s +—1| CBSNDB5V0 FLASH DATA[ O] (& ErAch DATAL
=], A o POAERFAI L n FLASH DATAL 1] s F[ aASH DATA
- : —+— | O92NDB5VI FLASH DATA 2| w0 £ ASH DATAS
o 4:1 w1 O99NDB5V2 FLASH DATA 3] s [ ASH DATAL
__ " 5 —|WATCHDOG FLASH DATAl 4] (s ErAch DATas
MDI woi Lo Tmer 4 FLASH DATA[ 5] FLASH_DATA[ 0: 7]
lvp“ 2 ; — Pl NHEADER] 0 FLASH DATA! 6] [ Frpon-DATAS
5 2 w— Pl NHEADER[ 1 FLASH_DATA[ 7] o R355 FLASH R/ B
TPS3306- 15D 8 7 v Pl NHEADER] 2 FLASH R N s FLASH R FLASH RE
10 9 wz—| Pl NHEADER] 3 FLASH RE & riashwl_ 22 | FLASH ViE ] FLASH CONTROL
LA LR r—|PI NHEADER! 4 FLASH VE 5, [ 22 Triasiws -
NP o = w— Pl NHEADER] 5 FLASH WP— <
16 15 w— Pl NHEADER] 6 VW5 R356
R235 s o w— Pl NHEADER] 7 FF__GEB2__| O100PDB5V2 )
56 i Pl NHEADER] 8 GEA2_"| OLO1PPB5V2|—
L Pl NHEADER] 9 R357
TSM 110- 04- T- DV
v
+3V3 +3V3 RI0
B ~—\VCCl BS RWVL PA3
GND
C264
— C222 C223 C224 C225
0.1uF
0.1uF |0.1uF 0.1uF 0.1uF
GND GND GND GND GND
OK no. § % . . .
% (N § Scientific Instrumentation
APPROVALS '“L
DRAWN BY Jody W sman IGF BANK5_3V3_FLASHPROM_CAN
CHECKED SIZE VER REV
PA3
DATE 28/04/2017:17:51 B
TIME: SHEET of 66




Y8 Y9 Y17 Y18 Y19 Y27

N PO
U3l
=1 OL3NDBOV2 FPGA CCLK——e gSOI-KB
si— | OL3PDBOV2 FPGA CS| Bl DoNE
=—VCCl BO FPGA DONE|—x INT B
—VCCl BO FPGA INI T Bl PROCRAVI B
+—{VCCl BO FPGA PROGRAM Bl— ROVR B
5 VWO FPGA RDWR Bl SCRUB 00
C226 | C227 | C228 | C229 FPGA_SCRUB_Df 0] s <ORUB DL
FPGA_SCRUB D{ 1] SCRUB D2
FPGA_SCRUB D 2] =+ SCRUB D8
FPGA_SCRUB_ D 3] SR D1
0.1uF 0.1uF 0.1uF 0.1uF FPGA_SCRUB_D 4] —+ R TS
FPGA_SCRUB_D{ 5] SCRUB DR
FPGA_SCRUB DY 6] =1 SCRB D7
FPGA_SCRUB DO 7] =
| OLONDBOV1 &
| COSNDBOVO |
GABL__| CO1PDBOVO—
o oND GND oA fobice s
D10
GND GND GND GND | OLOPDBOVI — o
| CO5PDBOVO|—
GABO__ | CO1NDBOVO|—
GAAL | COOPDBOVO|—
GAA0__| COONDBOVO —=
| OLONDBOV2 |7
| OL4NDBOV2 o
| C04PDBOVO |
| C04NDBOVO|—
| OL9PDBOV2 |41

RUL_PA3

| O14PDBOV2 55
| OL7NDBOV2 =5
| OL1NDBOV1 |—=5
| Q7PDBOV1 | —

| QO7NDBOV1 =5
| QO3PDBOVO =5
| CO3NDBOVO
| O18PDBOV2 7

| O1L8NDBOV2 75

@ SCRUB_CONTRCL

@UB_H 0:7]

OK no.

APPROVALS

Scientific Instrumentation

DRAWN BY' Jody W sman IGF BANKO_1V5_FPGA_SCRUBBING

CHECKED - VER REV
PA3

DATE 28/04/2017:17:51 B

TIME: SHEET 46 of 66

H=2LA; V=2LA




DI PSW TCH 0: 9], PUSHBUTT@

U3l FPGA | 0 0: 11]
DI PSW TCH 0: 9] , PUSHBUTTON 0: 3] g: Eg %ﬁ . DPSWTCH 0 FPGA 1 J 0] EE& :g
D PaWTop == |2 PSW TCH 1 FPGA I 9 1] 5% ppca Top
DI PSWTCH3 6 DI PSW TCH 2 FPAA 1 2] FPGA | &3
D PaW To |2 PSW TCH 3 FPGA'I O 3] —ms—Fpga Ton
D PaWTors |2 PSW TCH 4 FPGA'I 9 4] —w—FpGa T o5
DI PSWTCH6 " DI PSWTCH 5 FPGA I O] FPGA | &6
DI PSW TCH7 _*® DI PSWTCH 6 FPGA I J 6] e FPGA | O7
D PaW Tors |2 PSW TCH 7 FPGA I Q7] —eopFpea Tog 9
+1V8 Dipswtone (DI PV TCH 8 PP 98l e FrA TOo
«— Dl PSW TCH[ 9 FPGA | J 9] |~as—Fpca T 010
75— | CBGNDB2V FPGA T 10] —s—Fpca Tor1
pusHBUTTONS | LOI0PDBZVO FPGA_ ' =) \ LED] 4: 5]
PUSHBUTTON2 7 |PUSHBUTTON 3 e A = \D
PUSHRUTTONL 7 |PUSHBUTTON 2 5] |2 J
72— PUSHBUTTON 1 IO49PPB |V —
PUSHBUTTONO
ws— PUSHBUTTON] 0 |051NP|32V%ﬁ
& VCCOl B2
= VCCl B2
7= VCCl B2
— VCCl B2
RUVI—PA3
C230 C231 C232 C233 C234
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
GND GND GND GND GND
OK no. § i}/% . L g .
= (N N Scientific Instrumentation
U
APPROVALS
DRAWN BY Jody W sman IGF BANK2_1V8_DIPSWITCH_LED-FPGA_IO
CHECKED SIZE VER REV
PA3
DATE 28/04/2017:17:51 B
TIME: SHEET 47 of 66
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ClB

U3l

8

LOL

S

4

2z
g

2z
=4
ol

8
o

el
o

3|
N

g

-

2 4

ps)

LOCAL_CLK C1B
LOCAL_CLK_C2B
LOCAL_CLK_LOL
| 053NDB3VO
| 054NPB3VO
| 055NPB3VO
| C56NDB3VO
| C56PDB3VO0
| 057NPB3VO
| 057PPB3VO0
| C59NDB3VO
| C69PDB3VO
| C6ONDB3V1
| 060PDB3V1
| 061NDB3V1
| 061PDB3V1
| C63NDB3V1
| 064NDB3V1
064PDB3V1

2

>

GCAO__
GCAL
GCA2
GCB2
G2
GDAO
GDAL | O67PDB3V1 |
GDBO | C66NPB3VL
GDB1__| O66PPB3V1
GDCO__| O65NDB3V1
GDC1 | O65PDB3V1 |

LOCAL_CLK_CS|— S

G‘ CLOCK_CONTROL
S|

Bank power selected at Jitter C eaner Si5316

LOCAL_CLK _RST s
CCl

VCCI B3|
1B C235

C236 C237 C238 C239

Vi
052NPB3VO0 17
052PPB3VO0 5

053PDB3VO s

065PPB3VO0
06 7NDB3V1 s

8
g

O54PPB3VO0 |5 0.1uF

0.1luF  0.1uF 0.1uF 0.1uF

-
pud
=

=

P
—T

¢

OK no. § i}/% . . .
= (N N Scientific Instrumentation
N
APPROVALS
DRAWN BY Jody W sman GF BANK3_VSI|_SI5316_CONFIG
CHECKED SIZE VER REV
PA3
DATE 28/04/2017:17:51 B
TIME: SHEET 48 of 66

H=2LA; V=2LA




+3V3 +3V3
u34
5 VCCL 1DE 1
11 _VCC2 2DE2
17 MCC3 3DE 3
23 VCC4 ADE 4
34 VCCs 5DE 29
35 MCos 6DE_30
42_NCCy 7DE 31
48 \MCC8 8DE_32
54 NCC9
60 \MCC10
61 MCC11
1R 59 SDAL_AUX_READ
<R307 SDAL_AUX_READ P 614 10 58
20 57 SCL1 AUX WRI TE
4 SDAL AUX READ N 7l 2R 56
«R308 SCL1 AUX WRI TE P 8
3R 53 SDA1 READ
SCL1 AUX WRI TE N 9,8 30 52
hd 40 51 SCL1 WRI TE
<R309 SDAL READ P 12 50 4R 50
| R P L
hd 5R_47
R310 SCL1 WRI TE P 14 |, 50 46 SDAL WRI TE
. oo —
4 SCL1 WRITE N 15 |,p 6R_44 SCL1 READ
K311 SDA1 VRI TE P 18 |
[ 100 | 7R 41
T—m—lSDAl WRI TE N 19 kp 70_40 SDA1_AUX WRI TE
hd 8D 39
R312 SCL1 READ P 20 o 8R_38 SCL1 AUX_READ
100
i B PR s L
<R313 SDAL AUX WRI TE P 24 |, >
- | REL 33 9%
12C POMER 1 100 4 SDAL AUX_VRI TE N 25 | o [ 1k ]
<R314 SCL1 AUX READ P 26 |gn
: —
LED{ 0: 5]‘D LED{ 0: 5] 4.SCL1 AUX READ N 27 lgp —
10 [G\NDL GND
G\D [ 16 [G\D2
22 GN\D3
28 G\D4
N o 36 |G\D5
oa8 J67 afats 37 GND6
| SCL1 AUX_READ N 3 4 SDAL AUX READ P 49 G\DS
°SCL1_AUX_READ P 5 6 SDAL_AUX READ N 55 |GND9
7 8 62 |G\DLO
| SDA1 AUX WRI TE N 9 10 SCL1 AUX WRI TE P, 63 |G\DL1
[°SDAT_AUX WRI TE P ié %‘2‘ SCL1 AUX WRI TE N 64 |GND12
| scL1 READ N 15 16 SDAL READ P ) SN65MLVDO80DGG I 2C_POVER ' Bl PER BUS
+3V3 ’SCL1_READ P g %g SDAL READ N u +1ve < >
| SDA1 WRI TE N 21 22 SCL1 WRITE P —
°SDAL WRI TE P 23 24 SCLL WRITE N —
25 26
27 28 +3V3 GND +3V3
29 30
31 32
33 34
35 36
SCL2 AUX READ N 37 38 SDA2 AUX_READ P U35 K}—
'SCL2_AUX_READ P 39 40 SDA2_AUX_READ N
41 42 5 VCCL 1DE 1
__ClOB SDA2 AUX WRI TE N 43 44 SCL2 AUX WRI TE P __CSOO 11 _voc2 2DE 2
SDA2_AUX_WRI TE P 45 46 SCL2_AUX_WRI TE_N 17 _MCC3 3DE 3
—— 47 48 — 23 vCc4 4DE 4 -
10uF SCL2 READ N 49 50 SDA2_READ P 10uF 34 VCos 5DE 29 o
SCL2_READ P 51 52 SDA2_READ N 35 MCOs 6DE_30 z
53 54 42 NCC7 7DE 31 0
SDA2 WRI TE_N 55 56 SCL2 WRI TE P 48 MCC8 8DE_32 g
'SDA2_\\RI TE_P 57 58 SCL2 WRITE N 54 NCC9
59 60 60 MCC10
L 61 MCCl1
ERF8- 030- 05. 0- I|- DV- TR 1R 59 SDA2 AUX_READ
R299 SDA2 AUX_READ P 6lia 10 58
20 57 SCL2_AUX WRI TE
| | | | 4 SDA2_AUX_READ N 7hs 2R 56
o o o o -R300 SCL2 AUX WRITE P 8
GND GND GND GND ° 2A 3R _53 SDA2 READ
SCL2_ AUX WRI TE N 30 52
| 2C_POAER 2 ® 2B ] ScL2 VR TE
.R301 SDA2_READ P 12 |30 4R 50
R302 5R_47 T
o SCL2 WRI TE P 14 |, 50 46 SDA2_ WRI TE z
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