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;HAEEE BEU; DEEIRE 4'['0 @ + > SHARED_BUS_DIR[4.0]

mlu
p— =3 S
X SHARED_BUS_FPGA[4.0] SHARED_BUS[4.0] < _mealERuRUSIL0) P2V5|—1:3‘: WP__ vce E—T :,Ig

HOLD GND j
AT25DN512C-SSHF-B

GND  GND
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&
Maybe that's nit-picking but
according to the datasheet, VCCB
must be ramped-up with or after
VCCA. If VCCB is set to 3V3 its
ramp-up will come just slightly

ahead of VCCA but not by much.

Bi-directional level translators

P2Vv5

Ic7
SHARED BUS DIRO 5. bR
SHARED BUS FPGAO 2, oL SHARED BUSO
AL Bl
ounted: N 3] Az B2 |8
(]
I} VCCA 4

VCCB GND
SN74LVC2T45DCTT
GND

“DIR="1" means A->B

el s =

E S S S
BTQTSTS

D

SHARED BUS DIR[4.0]

SHARED BUS DIR[4.0]

SHARED_BUS _FPGA[4.0]

SHARED BUS(4,0] SHARED_BUS[4.0]
SLEAID D

ERVMOD FPGA[1.8

§ERVMOD[1..8]

SERVMOD_FPGAIL.8]

r
We used to have both 1/0s connected together for

more drive strength but at 3.3V that might be too
much: each pin can already source or sink 24mA.

SERVMODJL.8]

It's referenced to VCCA .
At 2.5V and 1.8V, however, that quickly drops to
GND GND GND  GND  GN 8mA and 4mA, respectively. For applications with
low PPERIPH, the optionally-mounted OR resistors
P2Vv5 can provide the double drive strength, if necessary.
l\
IC10 B Ic31
SERVMOD DIR — SHARED BUS DIRL 5 o
SERVMOD_FPGAL - | P SERVMOD1 SHARED_BUS_FPGAL M g | P SHARED_BUS1
SERVMOD FPGA2 > B SERVMOD2 Mounted: N " B2 =& Mounted: No|
Ve T Pav5 T
PPERIPH Y . _?_‘l PPERIPH VCCA B | .
VCCB GND VCCB GND
w 4 @ | u SN74LVC2T45DCTT < S u w u SN74LVC2T45DCTT o
s s ] A
“ T35 185 TS GND 3 S N Tg S‘I§T§ GND F 8
GND GND GND GND GND GND GND GND GND GND GND GND GND  GND
P2V5 P2V5
ic11 Ic32
SERVMOD DIR 5. bR SHARED BUS DIR2 5. o
SERVMOD_FPGA3 2] a1 81 kL SERVMOD3 SHARED BUS FPGA2 2] a1 81 <l SHARED BUS2
SERVMOD FPGA4 o E SERVMODA4 Viounted: N o 8 o8 Mounted: Noj
P2V5 P2V5
PPERIPH YRR . ry] VCCA 4 FE:—l
VCCB GND VCCB GND
wo | w o | wsN7aLVC2TASDCTT < w SN74LVC2T45DCTT <
Lo |wg |y S s & . .
g Tas §5I§ GND mg H= B S GND gi
GND GND GND GND GND GND GND GND GND GND  GND
Ic12 1c33
SERVMOD DIR 5.0 o SHARED BUS DIR3 5 o
SERVMOD_FPGAS 2 a1 81 kel SERVMODS SHARED_BUS FPGA3 20 a1 81 Ll SHARED_BUS3
SERVMOD _FPGAG | 20 5 a8 SERVMODG6 Mounted: N e 0 52 58 Mounted: Noj
P2V5 rw-l P2V5 | T
PPERIPH YR . e PPERIPH 1 [ . o
VCCB GND VCCB GND
Lo |y u SN74LVC2T45DCTT g S oy i g | u SN7ALVC2T45DCTT - e
[ Té SIE TE oo 2z i i Té §T85T8 GND e
GND GND GND GND GND GND GND GND GND GND GND GND GND  GND
P2V5
-
¥ 1c30 1c34
SERVMOD_DIR s5.lom SHARED_BUS DIR4 o
SERVMOD_FPGA7 M g | P SERVMOD? SHARED_BUS_FPGA4 M g, | P SHARED_BUS4
SERVMOD_FPGA8 o B2 SERVMODS Mounted: N o B2 =& M
Pav5 Pav5
PPERIPH Ve . PPERIPH Y .
VCCB GND __l_ VCCB GND __l_
hooly uw SN74LVC2T45DCTT s §§ Ll " g |« Lo | i SN74LVC2T4SDCTT G Project/Equipment  DI/OT
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Level translators for open-drain
interfaces as described in AN10441

OD_2Vv5

P2V5

P3V3

0OD_3Vv3
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SerDes PLL RC filters

“TODO: requested 0402
symbols, use them when ready

P2V5
R48

P2V5

LO1_REFRET

&
Place resistor very
close to the nins

AAppllcanon Note AC393,p.5 J ATODO: requested 0402 ‘
symbols, use them when ready:

IC1IH

M2GL090T-FGG6761

BANK 6

SERDES_0_RXDO0_P
SERDES_0_RXDO_N
SERDES__TXDO_P
SERDES_0_TXDO_N

SERDES_0_RXD1_P
SERDES_0_RXD1_N
SERDES_0_TXD1_P
SERDES_0_TXD1_N

SERDES_0_RXD2_P
SERDES_0_RXD2_N
SERDES_0_TXD2_P
SERDES_0_TXD2 N

SERDES_0_RXD3_P
SERDES_0_RXD3_N
SERDES_0_TXD3_P
SERDES_0_TXD3_N

MSIOD193PB6/SERDES_0_REFCLKO_P|
MSIOD193NB6/SERDES_0_REFCLKO_N|

MSIOD194PB6/SERDES_0_REFCLK1_P|
MSIOD194NB6/SERDES_0_REFCLK1_N|

SERDES_0_LO01_REFRET
SERDES_0_LO01_REXT
SERDES_0_L01_VDDAIO
SERDES_0_LO01_VDDAIO
SERDES_0_L01_VDDAPLL

SERDES_0_L23_REFRET
SERDES_0_L23_REXT
SERDES_0_L23_VDDAIO
SERDES_0_L23_VDDAIO
SERDES_0_L23_VDDAPLL

SERDES_0_PLL_VDDA
SERDES_0_PLL_VSSA

SERDES_0_VDD
SERDES_0_VDD

Banks powered by 2.5V

AD1 FMC-MGT.GBTCLK_M2C P
ACL FMC-MGT.GBTCLK M2C N

IéFZ PCB_ID-1W
éEZE

Y7 L01 REFRET
AA7 L0l REXT P1v2
V9

8
AA8 101 VDDAPLL

Y9

AAQE Piv2
Vi1 “~GND

W10 P2Vv5
AA10

AA6__SD_PLL_VDDA
Y6 SD PLL VSSA
P1V2

V7
Y11

AC! FMC-MGT.DP_M2C_P
AD FMC-MGT.DP_M2C N
2;4 I|—|1é’§;‘f FMC-MGT.DP_C2M_P
1oonF _EMC-MGT.DP C2M N
ACS5 c232
&
% Place caps very close
PAEES to the nins
==x
ACT |
ADT s
FA B
p—x
AC9
AD9 GND
A
AL

IC1F

M2GL090T-FGG6761

BANK 7

MSIOD175NB7
MSIOD175PB7/GB5/CCC_SW1_CLKI1
MSIOD176NB7
MSIOD176PB7/GB1/CCC_SWO_CLKI1
MSIOD177NB7
MSIOD177PB7/CCC_SW1_CLKIO
MSIOD178NB7
MSIOD178PB7/CCC_SWO0_CLKIO
MSIOD179NB7

MSIOD179PB7

MSIOD180NB7

MSIOD180PB7

MSIOD181NB7

MSIOD181PB7

MSIOD182NB7

MSIOD182PB7

MSIOD183NB7

MSIOD183PB7

MSIOD184NB7

MSIOD184PB7

MSIOD185NB7

MSIOD185PB7

MSIOD186NB7

MSIOD186PB7

MSIOD187NB7

MSIOD187PB7

MSIOD188NB7

MSIOD188PB7

MSIOD189NB7

MSIOD189PB7

MSIOD190NB7

MSIOD190PB7

MSIOD191NB7

MSIOD191PB7

MSIOD192NB7

MSIOD192PB7

FMC-SIGS
PRSNT -

(EMCEPGA »EMGERGA 12C +
LA «

MGT
- GBTCLK_M2C_P

12c

SCL -
SDA *
FMC-LA

D_N[33.0] emm—

D_P[33.0]

Matched Net Lengths [Tolerance = 1mm]
ClassName: FMC-MGT

* GBTCLK_M2C_N | A
- DP_M2C_N FMC-MGT
- DP_M2C_P ENCNGT)
- DP_C2M_N “1mm = 3.5% UI @5Gbps
- DP_C2M_P (stripline, FR-4)
Matched Net Lengths [Tolerance = 5mm]
FMC-CLKS ClJaiName: FMC-CLK
- CLKO_M2C_P N
* CLKO_M2C_N
- - FMC-CLKS
o e Frwen CFMC.CLKS
CLKO M2C P * CLK1_M2C_N
CLKL_M2C_ N
CLK1 M2C
.LA.D_NO
A.LA. 0 PCB ID-1W
TAD NI
ALAD Pl
ALAD N2 =
A.LA.D_P2 Careful with pin swapping: the P nets
A.LAD N3 of the differential pairs 0,1,17 and 18
A.LAD P3 are to clock-capable pins and
ALAD N4 can't be swapped with the other 1/0s.
A.LA.D
ALA.D
A.LA.D
ALA.D
A.LA.D
A.LA.D
ALAD P7
A.LA.D
A.LA.D
A.LA.D
A.LA.D
A.LAD_N10
ALAD P10
ALAD NI11
ALAD_P11
ALAD N12
ALAD_P12
ALAD N13
ALAD_P13
ALAD N17
ALAD P17
A.LA. 18
ALAD P18
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— — — LVDS_12_N
- - —— LVDS_13_P
— — —— LVDS_13_N
= - ——— LVDS_14_P
— — —— LVDS_14 N
= = —— LVDS_15_P
- - _15_N
— i _16_P
_16_N
_17_P
J J S J
=
E sLoT1ivos 17 p
ETN: %LOH'WDS 1N AThecluck—capablepairsare
ERS SLOT2.LVDS 17 P X length-matched between
s E SLOT2.LVDS 17 N the different peripheral
£'3! sioTaivps 17 p boards, instead Z
8 SLOTaLVDS 17 N
ﬁ'é SLOT4.LVDS 17 P
gg SLOTALVDS 17 N $p
:%‘ SLOTS5.LVDS 17 P -~ PERIPH_CONN -~ PERIPH_CONN -~ PERIPH_CONN -~ PERIPH_CONN
£5 SLOTIVDSITN ¢ EA—— LVDS_0_P A L LVDS_0_P EA— 0 Lvps_0_p =
%5 SLOT6.LVDS 17 P £ — LVDS_0_N = — LVDS_ £l —— LVDS_O_N E
g SLOTeLVDS 17N & o =~ LVDS_1_P i  LVDS_ o =~ LVDS_1_P B
SLOT7.LVDS 17 P s — LVDS_1_N ol — LVDS_ s ~ LVDS_1_N 2
SLOTTLVDS 1T R 5 ™ LvDS 2 P el = LVDS_: g  LVDS_2_P g
EEs—— Y g5 - N 3 5 — LVDS_. o5 — LVDS_2_N o5
SLOT8LVDS 17 P o/ £e = P 58 = LVDS £e ~ LVDS_3_P 5e
SLOT8LVDS 17 N So - N o ~ LVDS < — LVDS_3_N £o
X 25 — P 28 ~ LVDS 25 -~ LVDS_4_P 25
s — N £s — LVDS 55 — LVDS_4_N £s5
@ 2 - P 5 e LVDS »- - LVDS_5_P 32
32 — N 32 ~ LVDS. 32 ~ LVDS_5_N 3 2
53 x P 53 - LVDS_6, 53 & LVDS 6_P 53
%5 - N Z 5 ~ LVDS_6 %5 ~ LVDS_6_N Z5
=5 = P =35 =~ LVDS =8 =~ LVDS_7_P =35
o= - N o=  LVDS_7 o= - LVDS 7N o=
- P = LVDS_8; = LVDS_8_P
- N ~ LVDS_8, ~ LVDS_8_N
= P ~ LVDS_9 ~ LVDS_9_P =~ LVDS_9_P
- D - LvDS 9 P -ovoson =0T movpsen o -SHOTe
( e e e
= 0_P =~ LVDS_1| = LVDS_10_P =~ LVDS_10_P
- 0_N ~ LVDS_1| ~ LVDS_10_N ~ LVDS_10_N
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h P >_* signals program
(https:/cern.ch/cern-ohl). This documentation is distributed WITHOUT *P_IO1
ANY EXPRESS OR IMPLIED WARRANTY, INCLUDING OF andlreserthetwolRsY - 1102 8oL SLOTL
: PESD3V3s4UD PESD3V3s4UD PESD3V3S4UD MoniMods, similarly the
MERCHANTABILITY, SATISFACTORY QUALITY AND FITNESS CRT-GPIOPRST N BACKPLANE_12C.SDA F_* signals for the fan MON-QPIQ MON-GPIO SLOT2
FOR APARTICULAR PURPOSE. Please see the CERN-OHL-W v2 for LRLCHOPREL N g —l_g_?? W T ARSI *F_RST_N SLOT2
lapplicable conditions. g D4, D g D! b - F_100
CRT-GPIOPWRBTN N . BACKPLANE 12C.SCL . MON-GPIOPWR FAIL N ‘ ::S;through all three of SFio1 SLOT3 SLOT3
Source location: https://www.ohwr.org/project/diot-sb-igl D4B D6B " D9B -
PS ON_N ¢ , BACKPLANE RST_N ‘ , MON-GPIO.12C.SCL ¢ ‘ - PWR_FAIL_N SLOT4
|As per CERN-OHL-W v2 section 4.1, should You produce hardware SHARED BUSO D4ac MON-GPIOP 100 DeC MON-GPIO.12C.SDA D9c * P_PRESO SLOTS
based on these sources, You must maintain the Source Location visible of 3 . 3 - P_PRESL )
the silkscreen or top copper fora DI/OT Radiation-Tolerant System Boar . "
PCB or other product you make using this documentation. SHARED BUS1 MON-GPIOP 101 T MON-GPIO.P_PRESO RTE
D5, D7, D8,
SHARED_BUS2 MON-GPIO.P_102 MON-GPIO.P_PRES1 SLOT?
g Ao 15 . CRT-GPIO {sLoT7 »
SHARED_BUS3 MON-GPIO.F_100 ‘ MON-GPIO.P_RST N General-purpose signals * PRST_N \_CRT-GPIO SLOT8
—K_?"A s TGS oap 28 exposed at the front panel - PWRBTN_N jf CRT-GPIO
SHARED BUS4 MON-GPIO.F_101 MON-GPIO.F RST N
¢ 25 3 K 25 ¢ 25 X
psb o D8b _—
SN GND SND

BACKPLANE RST N BACKPLANE RST_N
BACKPLANE_12C :BACKPLANE 12C

&
All the nets that are exposed to the
front panel, the power backplane, or
that run through all the peripheral
boards. are nrotected

SYSEN N SYSEN N
n n
Backplane grounds L2 at the system SHARED_BUS: 5-bit general-purpose bus that
4 A o )
2:2:'5“55:1;?:1‘901’:163:\:e‘::npferllr:?::e - : : <slot>_MTX / <slot>_MRX ;ugszghrough all peripheral boards (DIOT specs
we‘re’uluuued in P 1 C t <slot>_JT_* JTAG functionality signals can be connected to B‘A‘CKPLANE RST_N: reset for the peripheral
P12V_CPCIS | O n n eC O r is enabled when a peripheral MGT transceivers on the boards, generated mﬂhé System Board
P5VO SBY R board is in service mode non-rad-tol system board BACKPLANE._I2C: 12C bus that runs through
— the system boards.
AL A SLOT1LVDS 0 P A3 A SLOT1LVDS 15 P Al @ . .
BIT| S | BACKPLANE 12CSCL Riz6, 2ol B2 SLOTLLVDS 0N B SLOT1.LVDS 2 P[B: + o2 o1 srms SLOTLLVDS 15 N £ LN SLOT1LVDS 7 P B%D inSLﬁ,TﬁN‘Dwf‘i’]"”fe?e‘d'”‘h”ys‘e’"s'“"
C1, BACKPLANE [2CSDA_R127 remy22]C2, GPIOPWRBIN N_R132 22 C SLOTL.LVDS 2 N|_C. itk T ST oTT.LvDs 7 N | B, when1ts in aperipheral slo
DI, = D2, SLOTLLVDS 1 P i D D. - SLOT1.LVDS 16_P 1 o6 pr1 MR P DB,
EL 12 PS ON N R128 2] E LOT1LVDS 1 N E E. SLOT1.LVDS 16 N o5 i wex nSLQTLLVDS 8 P | E6
F. BACKPLANE RST NR129 ——22| F: -GPIOPWR FAIL NR133,—22 F: F SLOTLLVDS 8 N | F6 PS ON N (PSONN]
G = LG SHARED BUSI R134 22 G G SLOT1LVDS 5 P G6,
HI | = CRT-GPIOPRST N R130—22[ H ARED_BUS2 R135——22 H SLOT1LVDS 3 P| H .\ 05 o1 7ok SLOTLLVDS 5 N 2’:’; SLOT1LVDS 9 P [ H T
SHARED_BUS0 RI31——22[ 1. SLOTILVDS 3_N Ayt - SLOTLILVDS 9 N T Main 12V power supply turned
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based on these sources, You must maintain the Source Location visible o
the silkscreen or top copper fora DI/OT Radiation-Tolerant System Boar
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