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13
ANALOG TO MAROC<63..0> IANALOG_IN<63..0> SUM<8..1> | _
A Lo _sionavirz=cnD_SicnaLpa=aNE_SIGNAL CTEST_ANA CTEST OR<L1.0> OR<1..0>
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TRIG<63..0> X
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1 2 | 3 | 4 5 6 7
P12V ! 13 P12V T T T T
e LVDS DRIGHT N<15..0> i74 & FEMALE CONNECTOR x
o, Cc32 LVDS DRIGHT P<15..0> A
C31 AL A
ca1 0 A2 A
o0 o9 MLVDS_GLOBALTRIG_N I -
ol e MLVDS_GLOBALTRIG_P A
c27 Af
% 15 I s LVPECL OTRIG OUT_N
il S 15 i LVPECL_OTRIG_OUT_P
A c2a Cc24 A
oz g g = 13 A:“g : 7 = 1
c22 o1 ALL A :
o [ca0 1 M2 A 12
c19 gg 11 AL : 12
cis
pions E 7 9 23: : 10
o [ 9 o v 0 177
cis s
— o [—¢ — , o [—A2 A, LVDS DLEFT CLK N F15 [ioqerrcucne se0i5a_poa wos o cuns|_ABLL _LVDS DRIGHT CLK N
[ C heo [—420 FL4 s sesr cucp o . wos e ik p.s | YIL
Sl cu 5 w1 |—a55 .
22
cio |30 5 hog [—R23 6 LVDS DLEFT N<15..0> oS LEET OATA N B0 0 s e o as.o | LVDS DRIGHT N<15..0>
¢ s w4 58 . = VoS LE#T OATA P B15 01 Wvos et oara s sis o | LVDS DRIGHT P<I5.U.
8 [—& 3 A25 A26 4
c7 € A28 A27
b 1 ool v 2
B S 1 oo o2 2
bod e LVDS DRIGHT CLK_N A3 I A31 o
b LVDS _DRIGHT_CLK_P n Az 0
=52 o=
o o
eso [ 820 o o
ool I MLVDS GCLK N ol S MLVDS GCLK N
82 By MLVDS_GCLR_P o BT MLVDS_GCLR_P
. 826 §§§ s 138 87 g; s
ol IV 8 5o 9
22 823 8 510 3
B23 T‘ B10
oz | B2 o1
B21 T B12
B20 _491 B13
B19 e o4
o1 g o
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C B16 B17 g
B15 B18
B14 B19 9
e20 | 5774
B12 2 B21 B22
B11 5 B22 B23
810 [—po=—4 823 [—55, 9
ol 824 [ 555
i 825 525 3
B7 56 B26 B27
S 86 |—po—— B27 B28
85 I—pg ¢ 828 554
B4 B29 0
0 o 1 LVDS DLEFT N<15..0>
o o 2 - HAVING TWO *RIGHT ANGLED* DIN41612 CONNECTORS
A2 2 p S LVDS DLEFT P<i5..0> MEANS THE ROW NUMBER 1-32? , _BUT NOT THE COLUMN (A-C)
o [ ASL oy NEED TO SWAP TO ALLOW STRAIGHT-THROUGH CONNECTIONS
ool v cI¢ MLVDS GLOBALTRIG N
ol v “r—c MLVDS_GLOBALTRIG_P
A27 Ci
oo [ A2 LVPECL OTRIG IN_N od I 15 Fri Jun |6 15:05:34 2014
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g a [ = g[S S =, TITLE uob_hep_pc049a_lib
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g| w2 a o B s MODULE: pc049a_toplevel
AT 4 © | 5 3
a| 2 . & | & ey : LVDS DIN41612 I/O
* A 5 o | 8 [Co i AND FPGA CONNECTIONS
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1 2 3 4 5 6 7
T T T T T T
KEEP STUBS
SHORT MLVDS GCLK N
MLVDS GCLK P
IC6
A VCC=P3V3;GND=GND_SIGNAL
VCC=P3V3;GND=GND_SIGNAL solc
s DS90LV001TM
soiC 132
DS92001TMA DS90LV001 N.B. MIGHT HAVE TO USE A MC100LVELO5
LVDS_GCLK_FROM_FPGA_N - outy LVDS GCLK TO FPGA P TO GET THE CORRECT COMMONMODE RANGE.
LVDS GCLK_FROM FPGA P o 3 IBG LVDS GCLK_TO FPGA N VCC=PV3V;VEE=GND_SIGNAL
I IN+ ouT+ Ic8
2 © MC100EPOSDG
s LV S OTRG‘FRO‘FP i 1 ool o LVPECL_OTRIG_OUT_P
ENABLE _GCLK_DRIVE
LVPECL OTRIG IN P 3 fow ojn6 LVPECL OTRIG OUT N
LVPECL_OTRIG IN_N 4 Ao
w w
a §§ g §§ soiC
B S S
124 127
ol %>
°T 8%
S
142
— IC7
150 147
VCC=P3V3;GND=GND_SIGNAL
solc
DS90LVO01TM
ENABLE_GCLK_DRIVE T1 ENABLE GCLK DRIVE_O
LVDS GCLK TG FPGA ABIZ s cetx o.rrca DS90LV001
L G P Iy AP L c049a_fpga
c VDS GCLK FROM_FPGA N ABI7 uvoe oo trom reenn.o ¥ ¢ LVDS OTRIG TO FPGA P
LVDS G FROM_FPGA P Y17 s coik From erea p o VDS OTRIG_FROM_FPGA N O | ABL6 LVDS_OTRIG_FROM_FPGA_N LVDS OTRIG TO FPGA N
Lvps_oTRIG_FrRomM_FPeA p_o | AALE LVDS_OTRIG_FROM_FPGA P
vos o7RG_T0, FroA ) | Y18 LVDS_OTRIG_TO_FPGA
ENA GLOBALTRIG_DRIVE E1ABLE GLOBALTRIG DRIVE O s orric To_Feoa p1 [ WIT LVDS_OTRIG_TO_FPGA_P
LVD: LOBALTRIG_TO_FPGA_P Y LVDS_GLOBALTRIG_TO_FPGA P._I
LVD: OBALTRIG_TO_FPGA AB: LVDS_GLOBALTRIG_TO_FPGA N_I
LVD. OBALTRIG_FROM_FPGA N AB: LVDS_GLOBALTRIG_FROM_FPGA N_O
LVDS_GLOBALTRIG_FROM_FPGA_P AAIBiyns cLoBALTRIG_FROM_FRGA PO
w
«© z>
(8] %g
149
KEEP STUBS
SHORT MLVDS GLOBALTRIG N
MLVDS GLOBALTRIG P Tue Jun 3 11:20:17 2014
[ IC5
VCC=P3V3;GND=GND_SIGNAL
VCC=P3V3;GND=GND_SIGNAL SoIC
2 122 DS90LV001TM ISSUE DATE MOD NO. DRN BY. CHKD. APPD. STATUS
soic
DS92001TMA DS90LV00L USED ON
LVDS_GLOBALTRIG_FROM_FPGA_N - oury LVDS GLOBALTRIG TO FPGA P ‘@UOB'HEP 20
LVDS GLOBALTRIG FROM FPGA R 3 lge LVDS GLOBALTRIG TO FPGA N -
e Bl — HEQVQER,MEP H.H.WILLS PHYSICS LAB, TYNDALL AVE, BRISTOL, BS8 1TL.
1 2 © HIGH ENERGY PHYSICS GROUP
. TITLE uob_hep_pc049a_lib
ENABLE_GLOBALTRIG DRIVE
MODULE: pc049a_toplevel
T <l LS BUSSED CLOCK AND TRIGGER LINES
© gﬁ © gﬁ ASYNCHRONOUSLVPECL TRIG IN/OUT
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1 | 2 3 | 5 6
T T T T T T
P3V3A Pji/gA
SFP_CLK_P SFP_CLK_N
» NOT USED IN THIS DESIGN
~ o w Ul NETS NOT CONNECTED ANYWHEREELSE
3 zZz MERCURY
<o e g3 OSC_4PIN_53s
=R e 25MHZ
A VDD=P3V3A;GND=GND_SIGNAL 113 <| 161
— Ic9 oo IC11
AD5662BRMZ-1 R16 o5t Yo 4p CDCM61004RHB
2 [urer vrs]_3 2 5= 1 o PLLDAC OUT1 1 |, our |3 21 [xin ouTop |6 FPGA PLL REF CLK101 P
T 2 P3V3A OUTON [5
PLL25DAC_ SCLK 6 |scx 2 wu GND. outip| 3 FPGA PLL REF CLK123 P
PLL25DAC DIN T on  vour| 4 8 gi‘ o co1 I e ouTin 72 FPGA PLL_REF _CLKIZ3 N
sYNC S3 rRsTN*
- 32 SEP_CLK P
| PLL25DAC1_SYNC_N L 165 19 L00NF Soton I3t SFP_CLK N
N a ouTap |29 CLK 125M PLLREF_P
ouTan <28 CLK_125M PLLREF_N
R18
1 25 |prO
P3V3A —{w} 226 |pR1 osc_out | 23 av
o—Jw } - I 22UF 4
R22 65 ZC?;F
B +V5:P3V3A;%2D:GND—SIGNAL R19 iég:gﬁié i?" P3V3A
CFPV-45 ' 000 P3V3A
2 e oor]_4 D ey MU e 4
AD5662BRMZ-1 {0 }—
P v 3 .2 RS 1 PLLDAC OUT2 1 i R20 T i s — . ol ARA2
- ﬁ' 20 VTR VCC_PLL2 6 | 2207
6 fscu 5l ul ooz ‘ Cop2Lloso Ve [z 2wl ol .,
[ 7 lon  vour] 4 O—=5&] ol [ }2—— 10 fosi O—/—§&J 0=—2%
L S5 g5 EE
o S 5 svne A g RZL ) ]
< L |
o L " QE ZS PLL25DAC2_SYNC_N MSoP 146 123 PAD/GND[2]
2L 56 5 )
08, %]3 =2 VDD=P3V3A;GND=GND_SIGNAL N
9% WO = %
E] o z
< R17
1 =1 2
~ =
c 13 PUT R17 CLOSE TO 20MHZ OSCILLATOR
( SERIES TERMINATION) P3V3A
N 184 ONE CAP NEXT TO EACH POWER PIN
L3 ek 2omvexo pc049a_foga
R1 PLL25DAC1 _SYNC_N
CLK 125M PLLREF N K22 , PLL2SDACL SYNC_N_O P z z z z z z z z
VDD=VDD_SI57X;GND=GND_SIGNAL CLK125M PLLREF P K21 o a1 e 8Lg0 8L 26 3150681588158 L2885 L5068L%8
S70CACO032106 L Jooncnns puzsosc sk o | PL PLLZSDAC SCLK 2 § 2 § 2 § 2 § E § E § E § E §
SI57X_OE 2 o —] 4 SI57X_CLK_P | EYEI e wnoco| P2 SISTX_OE
FPGA_SDA 7 en MV s SI57X_CLK_N
FPGA_SCL Py |537
100MHZ-160MHZ
12C ADDRESS PROBABLY 110111
Tue Jun [0 09:55:11 2014
4-POLE LC FILTER FOR ISSUE DATE MOD NO. DRN BY. CHKD. APPD. STATUS
pavan SUPPLY TO CLOCK CIRCUITS e ‘@UOB—HEP 2
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w w7 -
238 VDD_sI57X ot 2 TITLE uob_hep_pc049a_lib
2202 - h— -
o | uvB mj_ MODULE: pc049a_toplevel
Iy ZOo > -
181 173 o N o EE]
-9 CLOCK GENERATION
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1 2 3 | 4 5 6 7
T T T T T T
ORIENT CONNECTORWITH
PINS 1-10 TOWARDSBEZEL
SFP POWER CONSUMPTION UP TO 1W USE WITH A TYCO SFP CAGE
TRY _TO LIMIT DROP OVER FILTER TO < 0.1V 6367035-1
SO DC RESISTANCE < 0.3 OHMS
1367073-1 1367073-1
SFPO_RX_P 13 |ros | 18 SFPO_TX_P SFP1_RX_P 13 |ros ] 18 SFP1_TX_P
SFPO_RX_N 2 |ro. o[ 19 SFPO_TX_N SFPL_RX_N 2 |ro- o |19 SFPL_TX_N
A SFPO_MOD_DEFO 6 |mop_oero T_pisaBLe |3 SFPO_TX_DISABLE SFP1_MOD_DEFO 6 |wop_oero _pisaBLe |3 SFP1_TX_DISABLE
SFPO_MOD_DEFL 5 |vop pert ot 2 SFPO_TX_FAULT SFP1_MOD_DEFL 5 |vop pEFL e SFP1_TX_FAULT
SFP0O_MOD_DEF2 4 |mop_oer2 T SFPO_LOS (69 SFP1_MOD_DEF2 4 |wop_per2 ~los| 8 SFP1_LOS Pags
T LI0O80SH121R- 10 SFPO_RATE_SELECT 7 |raTE_SELECT veer |9 T LI080SH121R-: 1u SFP1_RATE SELECT 7 |raTe_seLECT veer |9
L4
2 o . . 15 lcer veer |16 . 2 2 o 15 |ueer veer|_16 . . 1 2
10 Jveer veer| 1 4 UUEUSHIZIR 10 10 Jveer VEET LI0805H121R-10
. L Jueen veer [ 174 . . L veen ver [ 17 .
o — LW o ™ [VEER VEET| <- o o Lwm < n © wuw VEER VEET o LWo
— u>Sl ous oLl zo = > a4 oL zonL Y SLu>alu> L Zo u> E gL zon LY
TEEUTEE UTg; UT E UT§3 SFP Connector UTSQUTi?’ O 33”1’33 UTSQ Taa T§<>' SFP Connector UTSQUTﬁg
=0 - - =0
g g g g
130
sFPL sFP2 PR3 SFPa 113
TRACE LENGTH FROM MGTAVTTRCAL TO
B SFP1 SFPL SFP1  SFP1 FPGA PLL REF CLK101 N RESISTOR SAME LENGTH AS FROM
RESISTOR TO MGTRREF oo MGT AVCC_A
SFP CAGES IN TWO PARTS EPGA PLL REF CLKI101 P
SEPARATE FROM SFP CONNECTOR ~ 9ok B2
FPGA PLL REF CLK123 N < i3l mayy 138
2 H
- < FPGA PLL REF CLK123 P ef FEEFEEEEEEEE
g g . EEEEz887377 1 SFP1 RX N
| 8 8 zzz:2E55888¢8 SFP RXN<1..0> SFPO_RX_N
GbopEI=EZEL : SFP1 RX_P
SFP1 LOS 1 F12 " 235 0oo , 1
SFPO LOS o EI Jronmimrcnme o wvmeno SEP_RXP<1.0> "o SFPO RX P
D11 " | SFP_TXN<1..0>
I L s i mm 1 SFPLTXN
SEPO_RATE_SELECT o jl peo4sa_fpga SFP_TXP<1..0> . SFP1 TX P
E9
c E-SATA CONNECTORS SFP1 MOD DEFO A v o . sFroTx P
ONE NORMAL CONNECTIONS (MASTER) SFPO_MOD_DEFO 0 j—‘ SEP_LoS<1.0> seo.105.1L0 e SATA RXN<1..0> 1 SATA MRX_N
SFP RATE SELECTZLoo o N
OTHER WITH RX/TX SWAPPED (SLAVE) SSFESOM,\,C,);DDDE;; 1 T T ii: ;OTDEDSEEFLDECBT[JB;\J o Z;A;i: ZS 3 SATA_RXP<1..0> o §2$2 '\Sﬂi))((':,
NORMAL CONNECTIONS 0 : T $7P_MOD. OEF1 B0 :
SFP1_MOD_DEF2 1 SFP_MOD_DEF2_B1.0) o SATA SRX P
(MASTER) J4 J SFEP_TX_FAULT<1.0> SHPDCFAULT 1.0]
18 c19 SATA MRX P SFPO_MOD_DEF2 0 SFP_TX_DISABLE<1.0> SFP_TX_DISABLE O[1.0] SATA TXN<1..0> . SATA MTX N
GND=GND_SIGNAL I} A e o TTSATA STX N
100NF SFP1_TX_FAULT 1 <1..0>
47082-1000 L SFPO_TX_FAULT 0 J : §2$2 lg/l_;_l’))((FI:’
17 0 SATA MRX N o
s
5 100NF SFP1_TX_DISABLE 1
al 44 10v J
3 SFPO_TX_DISABLE 0
c1s8 P1V2
2 i SATA MTX N
— " MGT_AVCC_A
190 N s Thu Jun |5 09:13:02 2014
M SATA MTX P
] < ~ o
100NF Sl 3 CF = L3
(?L(ASI%() SWAPPED oV UT a0 UT B UT EE ISSUE DATE MOD NO. DRN BY. CHKD. APPD. STATUS
J5 c17 USED ON
GND=GND_SIGNAL I SATA STX P ‘@UOB—HEP 20
14 100NF * *
47082-1000 0V oo ml z ml z Hj_ z ml z HEQVQER,MEP H.H.WILLS PHYSICS LAB, TYNDALL AVE, BRISTOL, BS8 1TL.
. [|—_SATA STX N 8wk 8| ul 9| sk 3| ul
6 L 08 0§ O==8) O==8&]
100NF H
{=: ThTH TR TR me  uob_hep_pc049a_lib
3 cis
2 I} SATA SRX N R R MODULE: pc049a_toplevel
I GIGABIT SERIAL LINKS
X189 100NF oy © z z o z < z
1ov
Il SATA_SRX P S L oS wid o wis S w i
I 3 gi‘ 3 gi‘ 3 gi‘ 3] gi‘ TWO SFP TWO ESATA
100NF
N CROSS-OVER MEANS 10v T "3 T "2 T "3 T o2
< CAN PLUG MASTER INTO SLAVE 18 A : ! MODULE PAGE: 6 OF 11
WITH NORMAL ESATA CABLE 7 OVERALL PAGE: 6 OF 14
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Al2

T
FPGA CONFIGURES AT POWER-ON
PRESS BUTTON TO RE-CONFIGURE

P2V5

1 R60
7%}
(NI,

swa
OMRON_B3SN-3012

ROUTE SPI LINES AS 50-OHM TRACKS

P2V5

PUT lOO—OHNngOO—OHM TERMINATION
ON CCLK AS OSE TO S25FL128 AS POSSIBLE

2% N.B. *MUST* USE THIS PAR
gT& FOR SPI PLASH IN THIS DESIGN
S MOST SPI FLASH IN _SOIC16
SPI_MOSI Pavs 14 DON'T “HAVE SEPARATE VIO
P2V5 P2V5
- A
50 P2V5 E ; 156 o P2Vs
[ | S25FL12BSAGMFIRD PUT_SERIES TERMINATION ON
< R PR O I —— — 1 u MISO AS CLOSE AS POSSIBLE TO S25FL128
1 2 Y19 z g weiioz
[o ] - " E A8z SPI CCLK 15 oo somor | 8 1 (B2 SPI MISO
Am_B P - SCK.
FPGA TMS | oo T o AAS Hes vowpmoa | 1 pavs
FPGA_TCK 21 — —
FPGA TDO ELE i ol ¥4 e VCC=P3V3;VSS=GND_SIGNAL
FPGA TDI DV A
pc049a_fpga
o
160 3
MOLEXH?ESI P2vs ©
Ny A " SPI_CSO B
o
VCCAUX=2V5, SO 2.5V JTAG . ~
o
i skl
2P
FPGA_DONE
-
146
4| HSMH-C150
Ic16 /% bt
SN74LVC1G06DBVT
o
2 13 4
0T23
AVOID ATTACHING LARGE, CAPACITIVE LOAD OF LED
FROM DONE PIN BY USING BUFFER
SEE FIGURE 2-12 IN XILINX UG380 DONE GOES HIGH AND LED LIGHTS
FOR DIAGRAM OF CONFIGURATION CIRCUIT

AT END OF CONFIGURATION

Thu Jun 5 10:55:35 2014
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MODULE: pc049a_toplevel

SPI FLASH AND JTAG CONFIGURATION
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Al2

J
TSM-106-01-S-DV/

PROVIDES UNIQUE ID TO SET

MAC ADDRESS
12C  ADDRESS =

1c13 1010000

RN1 1 — RN2 s o
FPGA_GPIO<0> 4[5 | 3 3 e 4 [ 5 FPGA GPlO<4> - > IC15
FPGA O<I> 3 6 5 s 6 3 6 FPGA O<5> 24AAG4T-IMC
FPGA_GPTO<Z> 2 " 7] 1 2| * [7__FPGA_GPIO<6> 1 o 1 [0
FPGA 0<3> 1 8 [ 9 . 1 0 1 1 8 FPGA o<7> 2 a1 DFN
L, 12 s b 3 | a soal s FPGA_SDA
1206_TC164 1206_TC164 13; 5 7 WP scL|_ 6 FPGA_SCL
vcc Vss
(E DS18B20U+ K
P3y3 UMAX © <
153 154
155 53
ONE_WIRE glz
onEwres| 15 — oT e
Paya Paya H5  leurron FpoascLe| 13 FPGA SCL
H6  laurronz.s pco49a_fpga Froasoas| T4 FPGA_SDA
cresT. 0.0 1a
B B DIP_SWITCH<3.0> op_SwTCH .0 \eos om0 FPGA LEDS<4..0>
2 2
= = P FPGA GPIO<7..0> N
=0 ~ L oA GHIQ
zak zak K
g g AVDD
@ @ Sw3
= = 1 3
o o 3 2 P
: 1 Ll
7 0 W
15719834 3 g%
R/2R DAC FOR C-TEST INPUT @
CONNECT TO 3.3V LVTTL 160
DIG_CTEST<5..0> Y
170
SOT23-5
© ATTENUATE TO 1.3V FULL-SCALE
4 PUT ATTENUATION RESISTORS
4 jwadgpar CLOSE TO AD8031
out 1
3w ~
) ] o
185 UNBUF_CTEST g 8
o CTEST_ANA
169
;
28
FPGA LEDS<4..0> 6
< o ~ - o
1115 1106 1108 1107 1105
- - - - -
5 D6 5 LD2 5 LD3 5 LD 5 L5 Tue Jun [0 09:50:54 2014
HSMG-C150 HSMH-C150 HSMY-C150 HSMG-C150 HSMH-C150
~ ~ «~ ~
ISSUE DATE MOD NO. DRN BY. CHKD. APPD. STATUS
USED ON
|(©UOB-HEP 20

UOB-HEP
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