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CEX_GPOO0O ~A94 ~CGPOO VGA_HSYNC>—<Nﬁ4 WD—CGND GND)—W been reclaime_d from the AB VCC_12v poo_I.As _such, it is_ possible that ifaType_G
’,_@gb—CSPI_CLK VGA_VSYNC)—<N§5 PCIE_RX13_P ﬁgb—c PEG_RX13+ PEG_TX13+2> 595 ] PCIE_TX13_P R1.0 Module is deployed on this R2.0 Carrier this may bridge 12V to the serial pins
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A98 B98 g D98
| SERO_TX ‘__Agg —CSERO_TX RSVD>—<N>ng } PCIE_RX14_P Co99 —~CPEG_RX14+ PEG_TX14+2>+ 599 ] PCIE_TX14_N connected on R2.0 modules is therefore not used for revision detection.
SERO_RX - CSERO_RX RSVD D<o PCIE_RX14_N - CPEG_RX14- PEG_TX14-
| %%%E—CGND GND>-<2104 %%i:z—CGND GND>-<210% PCIE_TX15_P
SER1 TX I A O%D‘CSER]'—TX FAN—PWMOUT}Q‘EOZ ‘ PCIE_RX15 P C 0%‘>‘CPEG—RX15+ PEG_TX15+2+ D102 PCIE_TX15 N Copyright CERN 2020. This source describes Open Hardware and is licensed under the CERN-OHL-S v2
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130 Lag
IN oUT1 L VUSBO Lid VBUSO
OCL 8— 60R@F00MHz
ENL cis1 L cs2 | ces3 LD
EN2 6 108nF 100uF 108nF BZXB4CEV2
0uT2 P
GND 0oC2 —
i TPS2662AD J_
G GND
J10A
60@100MHz Li5 LOWER
LEISUL Cle I o~ 4 3 bo N o~ ; VBUS —==
USB_DO_N l::WU > "BoP 75 D ——
USB_DO_P MY S5 +D ——
GND} GND ~ —m=m
o~ 4 3 —
USB3_SSRX0_N L LS 2ei SSRX- ==
USB3_SSRX0_P M >t SSRX+ —mm
o~ 4 3 ssTX0 N — g} GND_D —=
[ USB3_SSTX0_N 1 ey 2 5SRO P 9] SSTX- —==m
| USB3_SSTXO0_P MY SSTX+ —mmm
90@180MHz L46 SHIELD}——4
90@100MHz L47 U35 306
D16
DO N 2 [l 1 DO P
DR G Al S R
P
4P 1—-—-<u5>
9 10
ry
Layout note. —7 [EEUCEy 6
Place ESD protecion devices
close to the connector. éND REEAMEOSZUEA
Di7
SSRX0 P [ | SSRX0 N
S0P 4 igeld y swou
SSTX0 N ___J"l____ ] SSTX0 P
9 10
7 NC 6
| RCLAMP0524PA
G
VUSB1 Lig VBUS1
60R@FI0MHz
cts4 | cis5 | ciss LD28
T 108nF 100uF 108nF BZXB4CEV2
C157
J_ SHIELD
GND 4.%nF
J10B
UPPER
60@100MHz L49
o~ 1 2 51 N o~ VBUS —==
USB_D1_N 4 ey 3 "DIF -D ——
USB_D1_P MY +D ——
GND} GND ~ —m=m
o~ 1 2 —
USB3_SSRXI_N W LSS SSRX- e
USB3_SSRX1_P M SSRX+ ~—mmm
o~ 1 2 — GND_D —mm
USB3_SSTXI_N v LSS SSTX.  —mm
USB3_SSTXL P N SSTX+ —wmm
90@180MHz L20 SHIELD}——¢
90@100MHz L21 583G
D49
D1 N [PHh] 1 D1 P
35 [
P
4P 1—-—-<u5>
9 10
7 NC 6
ry
Place ESD protecion devices ‘
close to the connector. REEAMEDS24EA
SSRX1 P SSRX1 N
SSTX1 N SSTX1 P
10
NC 6
| RCLAMP0524PA
G
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P5V 1G28 .
IN oUT1L b1 VUSB2 f VBUS?2
ocL 8 60R@F00MHz
D9
1 C354 EN1 C¥36 _1_ C37 _1_ C38
100nF EN2 6 100nF 100uF 100nF BZX84CEV2
OouT2 3
GND [e]o¥]
1 TPS2052BD J_
GND GND
J9B
LOWER
{ USB23 OC_N PR . ~ 31 VBUS ===
use D2 N 1%hw 2 _D2Pp & D —
USB_D2_P NN £~ D —==
60@100MHz GND} GND —wmmm
SHIELD 4
USB2.0 A
D40
LJP"' |V D3 N
3 L=
D2 N 4 ____]"l____ 5) D2 P
ry
Layout note. ? NC éo
Place ESD protecion device
close to the connector. RCLAMPO524PA
GND
VUSB3 L8 VBUS3
60R@TF00MHz
cr9 | cro 1 crar LPU
100nF 100uF 100nF BZX84CEV2
GND
J9A
UPPER
—~ 4 M3 = 2 vBUs ==
CISEERSEN 155 ) D3 P o
USB D3 P M v
60@100MHz GND { GND —m=m
SHIELD y
USB2.0 A
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4.30F
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P5V 1G29 e
2. N oUT1L b1 VUSB4 i) VBUS4
ocL 8 60R@F00MHz
3 D42
i Cil!43-—4 EN1 C¥44 _1  C245 _1 C46
100nF L——= EN2 6 100nF 100uF 100nF BZX84CEV2
1 OouT2 3
GND [e]o¥]
1 TPS2052BD J_
GND GND
J4A
<JW0-0006NL.
LOWER
< USB45_OC N PRNEEI . _ 1! vBus ==
USB_D4 N w1 DK el D —em
USB_D4_P NN 9o +D  —=m
60@100MHz GNDI—‘ GND —wmmm
D413
w%_m 1 o 2 DSP
3 L=
D4 P 4 ___J"r___ 5) D4 N
ry
Layout note. ? NC éo
Place ESD protecion device
close to the connector. RCLAMPO524PA
GND
VUSB5 Li2 VBUS5
60R@TF00MHz
cra7 | cras | crae LDP¥
100nF 100uF 100nF BZX84CEV2
GND
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UPPER
—~ s B3 2| VBUS ==
USB D5 N n o o DERD > D —=m
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P3V3
s 2;55 94C
JWO-0006NL_______________________
19 T L 1
o1 LEDIK X_L 5 SHIELD ¢—
< LEDIA 5 i
i 1CT: 1CT ]
GBE_MDIO_P GBE_MDIO_P 10} TRoL+ TRPL (T |
GBE_MDIO N ! |
GBE_MDIO N 11 ! TRP1- !
|—<u>I TRD1- - Sl 2 -t
1 1CT: 1CT ]
GBE_MDIL P gBE MDIL P 12,1 1ros - TRP2+ |, |
GBE_MDIL N BE_MDIL N 1 !
13 3& TRP2- ]
|—<;>1 TRD2- - 6 =
1 1
1CT:1CT
GBE_MDI2 P GBE _MDI2 P 1%‘% TRD3+ TRP3+ a _:
GBE_MDI2 N \ i
GBE_MDI2 N 15 1 TRP3- i
|—<u>1 TRD3- - Sle 5 -
1 1
1CT:1CT
GBE_MDI3 P GBE_MDI3 P 16<N>|| TRD4+ - TRP4+ - _:
GBE_MDI3 N | :
GBE_MDI3 N y o |
|—<u>1 TRD4- - Sl g !
L2 1 L| |
GBE CTREF e CRER 9 1 ve1 — i
220R@I00MHz 18 1o I
: 4x100nF :
2 R 4x75 Oh :
PaV3 iR20} 22 | LED2§ k LAS00pFRRY |
LINK N  IET 1 LED2 G $ |
220 i - SHIELD ¢—
R27 4C9 . Ik '
10k NC7SZ125M5X &b oo .
GBE ACT N 2 4 ACIEN GND SHIELD
4.F
Pava——2—"vce
4C10 D22A
1 SN74LVCIGOBDBVR GBE_MDIO P 1 ﬁ 3
A ESD5V3U2U-03F
D22B
2 GBE_MDIO N 2 KZ 3
Pavs——2— vce ESDSVAU2U-03F i
GBE_MDI1 P 1DﬁA3
P3V3 ESDS\E/)32-UéU—O3F
GND GBE_MDI1 N 2 Kz 3
R28 J4C11 ESD5VAU2U-03F )
10k NC7SZ125M5X
DA
GBE LINKI1000 N 2 4 GREEN GBE_MDI2 P 1ﬁ 3
5 ESD5V3U2U-03F
ROV MEC GBE_MDI2 N Z\Dﬁ‘Bg
P3V3 ESD5V3U2U-03F o
GND
D25A
R99 J4C12 GBE_MDI3 P 1 3
7 10k NC7SZ125M5X ESD5V3U2U-03F
D258
GBE_LINK100 N 2 4 YELLOW GBE_MDI3 N 2 3
= ESDEVAU2U-03F iy
P3V3——>"vcc r
Layout note.
Place ESD protecion devices
PeYs P:I:SVB P:I:SVS T close to the connector.
c80 csl c82 ce3
IlOnF IlOnF IlOHF IlOnF
GND GND GND GND

ELD
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3 4 5
DP_AUX N DP_AUX P
C DP_HPD C DP_PWR
C_DP_PAIRO_N 2 [Pl .1 C_DP_PAIRO P
3E PRI
C_DP_PAIRL P 4 ___1’1____<D5 C_DP_PAIRL N
9 10
7 NC 6
| RCLAMP0524PA
GND
D4
C DP_PAIR2 N 2 [l 1 C DP_PAIR2 P
S PR
C DP_PAIR3 P 4 ___J"r___<D5 C DP_PAIR3 N
9 10
ry
Layout note. z Ne 6
Place ESD protecion devices
close to the connector. GND REEAMEBC528EA
o~
[ DP_PAIRO0 P mgnFH €20
[ DP_PAIRO N |_10enF|| co1 »
]
[P PAIRL P == 108nF|| C22 =_= C_DP _PAIRO P N ML_LANEO+
" DP PAIRL N ] C DP PAIRO N 2| GND
108nF||_C23 3 - ML_LANEO-
=_= C DP PAIR1 P 4 ___ ML_LANE1+
[ BP PAIRZ P == 108nF||_C24 C DP_PAIRL N 5] GND
I L] 6 ML_LANE1-
[ DP_PAIRZ N |_10enF|| C25 == C DP PAIR2 P 771 T | ML_LANE2+
I C DP_PAIR2 N 81 _—| | GND
== 108nF||_C26 | 9 ML_LANE2-
} Bg Eﬁ:sg ,F:‘ I == C DP PAIR3 P 071 ™| | ML_LANE3+
]_106nF|| C27 C_DP_PAIR3 N g ___ GND
I | i — ML_LANES-
DP_DDC_AUX_SEL i —— gg“i:g;
P S —
DP_CTRLCLK_AUX_P BE ﬁ8§ ,F\’l 1? —— ’SH)D(—CHJ'
DP_CTRLDATA_AUX_N [ ——
7 AUX_CH-
=0 [ = 18 HOT_PLUG
P3V3 B B 19 RETURN
1M L1 5SM1 | DP_PWR
GND C?8 GND GND
T SHIELD
IC3 SNb
NC7SZ125M5% &N SHIELD
DP HPD 4 2 C_DP_HPD co9
5 GND SHIELD
vCC ——P3V3 R43 4.nF
| 100k
GND
D5
P3V3
T 1 , Bﬁ-ﬁoA C_DP_PWR
60R@ZF00MHz
C80
100nF
GND
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P5VM
P3V3M P5VM
C*20 C21 C¥22 C¥19
10nF 10nF 10nF 106nF
GNDM GNDM
GNDM
P5VM
P3V3M P5VM
1G23 D6
R¥0
DIR 5 BAT60A
4 g A L3 0 45
SMB
6 1 R71
VCCB VCCA 5 D7 D21
GND BAT60A 100 0402ESDA-MLP
SN74LVC1T45DBVTG4 |
NDM GNDM
ry
Layout note.
B8 Place ESD protecion device CRDM
close to the connector.
B9
SHIELDM
ry
The Trigger and RS232 circuits should be placed on a mezzanine PCB
mechanically connected to the inside of the front panel. P5VM
This can for example be done using two Ettinger 05.60.422 or =
05.60.125 mounting brackets mounted on the two plated 2.7mm SVaN RN CRDM
TSN Getzs c#24 c#25 C126 cr2r
P5VM
10nF 10nF 10nF 106nF
pav3 psy  BIOGT BIFG™ ooy payay GNDM GRDM Rt
GNDM R75
¥»% ¥ i
e}
[ TRIG_OUT %Dg L ¢ -—:'gé EATRIGROU 30k
TS o3 F TRIG TSEL P3V3M PSVM PSVM
TRIG_TSEL —— < - - oD s B
_§N>—C -
TRIG_OE 2 -— EAIRIGRCE 2: DIR
—T< = R76
TRIG_IN b -_— EATRIGEIN O 3 A B [ +
P T < =T' 1 F SER TX 1 6 2 Y5} )
[ SER_TX 10 —C - > VCCA VCCB o} T
——1>—C - ]—11 E SER RX GND 3k3 47
SIERL D J%D:CC Y] | SN74LVCIF45DBVTG4 ol S D8
GNDM BAT60A
1 Socket 12 Header 12 | T
GND GNDM GNDM GNDM GNDM GNDM
o . . . .
This mezzanine PCB should be connected to the main PCB using the
'Header 12" and 'Socket 12'.
The connector pin layout should be changed for better routing.
C228 P3V3M
1G27
Ct29 1O Lo e1s vee 2
{ C1I- GND —=——GNDM 5
108nF 4 2 ENIeLY 9
5 C2+ V+ 5 —f«>
C2- V- —§N>
1 ! 14 TXD IR52) COM _TXD 3
1% §N>
T2 21 —1
10 > 2 7 COM_RXD %u>
R84 —2]
%. 12 R1<] 13 _RXD — 1
9 —o<l— 2 |GNDM
C®30 C131 C132 C133
SN65C3232EPW == = 4 7nF__ __4 nE
100nF 106nF ’ .
SHIELDM
GNDM GNDM  GNDM GNDM  GNDM CH34
GNDM SHIELDM
4.nF
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[ PCIE_CLK_REF P
| PCIE_CLK_REF N

-

ry
SMBus interface is not connected to prevent

potential conflicts with COM Express Module or
PXle SMBus devices addresses. So SADR_tri is

not connected (it has an internal pull-down).

[ CEX_PWR_OK

a
PLL mode selection (HIBW_BYPM_LOBW):
3.3V (1): PLL high Bandwidth.
1.65V (M): PLL bypass.
0V (0): PLL low bandwidth.

Preferably use High Bandwidth by setting the
configuration resistors.

Configuration resistors are available to put the
clock buffer into "Bypass Mode", which
experience has shown is needed in some Carrier
situations.

P3Vv3 P3Vv3D P3V3A
= & by
600R@I00MHz l l
1 ¢c88 _1 _co0 _I cCo1 C92 1 C89 _1 C93 Cco4
SaLlF 106nF 100nF 100nF Sl 100nF 100nF
GND AUseseperate GND via for each capacitor GND
1C13 o
o e e 5] cuan oo |-13—feeroLcs sELRERCTiC?
CLKIN DIFO PE1 REFCLK_N
o~
FERED) —1>= OED DiFy L —FES REFGLK R PE3_REFCLK_P
o OE1l DIF1 PE3_REFCLK_N
——— OE2 —
29 OF3 DIFy 22— TELREFGLK R PE2_REFCLK_P
9 DIF2 PE2_REFCLK_N
SCLK_3.3 o
SDA 10.| SDATA 3.3 DIFg 2L PE4 REFCLK P PE4_REFCLK_P
28 PE4 REFCLK N
PLL MODE 1 DIF3 PE4_REFCLK_N
D N 31 HIBW_BYPM LOB 2
32 CKPWRGD_PD FB_DNC 3 ~
—— SADR_tri FB_DNC —— Zero delay PCI express GEN-3 clock buffer.
The outputs are all identical and so for easier
PR [FRAED 15 NC % routing the output ports (DIF[0 to 3]) may be
55 VDDO3.3 NC 0 swapped for a better connection to the 4
VDDO3.3 NC T differential RefClk+/- signals.
21 NC 35
VDDA3.3 NC ——
PLL_MODE 4 | VDDR3.3 GND 33
1 | vDDDIG3.3 GNDDIG 2
9DBL0452BKILF 1
GND

ry
Layout notes.

pad then to clock chip Vdd pad.

one ground via.

1. Route power from bead through bulk
capacitor pad then through 100nF capacitor

2. Do not share ground vias. One ground pin

3. Exposed pad must be grounded properly.

ry
See COM Express design Guide Rev 2.0 section 6.5.1 for the routing
guidelines. A 85 Ohm +/- 15% differential impedance is recommended.

Copyright CERN 2020. This source describes Open Hardware and is licensed under the CERN-OHL-S v2

Project/Equipment PXle controller COM Express based carrier
e — Designer INCAA Computers
Drawn by INCAA Computers 28/11/2019
EN-ECE PCI Express Clock Checkby - : :
Last Mod. INCAA Computers 02/07/2020
ZeI‘O Delay BUffer File PCI Express Clock.SchDoc
Print Date  20/08/2020 11:49:27 Sheet 9 of 17
7% European Organization for Nuclear Research =2
CH-1211 Genéve 23 - Switzerland ‘ PX I eco M e_V03 A3/03
2 3 4 ‘ 5




P3V3 PSVAUX
sleg|z|s|s
(I g
[} [} [} [} [}
— — — — —
C PXI GA[4.0] GND
XMA
C_PXI_GA4 al GA4
af'D:CC 5Vaux
a§ RSV
G PX1 GA[4.0] ad ¢ | Rsv
z C PXI_TRIG3 B ¢ | PXLTRIGS
1G22 C PXI_TRIG2 a6 ¢ | PXTRIG
PXI_GAQ 2. a1 151 L6 C PXI GAO C PXI TRIGL all ¢ | PXLTRIGL
PXI GAL e B D45 CcexiGAl a8 ¢ | RSV
PXI GA2 1] A2 182 4 C X GAs -
PXI GA3 ™A B33 cPxicAs
PXI GA4 e B T4 crxicA XMB
PXI TRIG3 v 5o C40_cpxiTRIGE C PXI_GA3 b1 [~ | GA3
PXI TRIGE 0. 1h° 1h0 539 _CpxiTRIGS b7 | GND
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s
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1 3 4 5
XIBA XPA
al RSV a 3PETpl
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PXI_STAR should be attached to a FPGA 1/O pads which is also a MRCC capable input.
PXI_CLK10 should be attached to a FPGA 1/0 pads which is also a MRCC capable input.
PXI_TRIG?7 should be attached to four FPGA 1/0 pads of which one is also a MRCC capable input.
As an PXI_TRIG7 input only one of these four (the MRCC capable input) is needed.
As an PXI_TRIG7 output all four have to switch simultaniously to be able to source a minimum of 75mA.
This can be achieved by selecting LVCMOS33 outputs with two outputs driving 24mA and two 16mA.
PXI Hardware Specification Revision 2.2:
RECOMMENDATION: Type A drivers SHOULD be used for clock transmission over the PXI trigger bus. Type A
drivers are capable of incident wave switching on rising edges, preventing jitter degradation due to transmission line
effects.
Switching voltage high Vsoh(AC) = 2.3 V (min)
High source current Ioh(AC) = 75mA (min) @Vsoh(AC)
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PCB Decoupling Capacitors according to 7 series FPGAs PCB
Design Guide UG483 (v1.13) August 18, 2017, Table 2-2.
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a
DC/DC calculations,Voripple=10mV
The over current protection for the inductor L is set to about 3A.

Fsw=700kHz

Rds(on)= typ value at Tj=25°C (because of the ambient temperature and the operational
dissipation the Tj will not be expected to be lower)

Itrip=11.5uA(max)

Rtrip is calculated

1.0V, Imax=3A, L=1.5uH, Rtrip=5017 -> 10k//10k, C=15.6uF, |Lpeak=4.31A

1.8V, Imax=3A, L=1.5uH, Rtrip=3393 -> 3300, C=26.0uF, ILpeak=5.19A

ry
LAYOUT NOTES:
- Place the input capacitor close to the top switching FET. The output
current loop should also be kept as small as possible.
- Keep the SW node as physically small and short as possible as to
minimize parasitic capacitance and inductance and to minimize radiated
emissions Kelvin connections should be brought from the output to the
feedback pin (FBx) of the device.
- Make a single point connection from the signal ground to power
ground
- Do not allow switching current to flow under the device
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ry ry ry
Power button input to signal the COM Express Module the power Power OK input to signal the COM Express Module the 12V, 5V and LDO for 3.3Vaux standby power supply ‘
button in pressed. 3.3V power supply are good.
Translate from 5Vaux signal to 3.3Vaux. Translate from 5Vaux signal to 3.3Vaux.
P5VAUX P5VAUX 1C14 P3V3AUX P3V3AUX
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i

suspend stated, turn the power supply on.

APowt-zr supply on. When the COM Express Module is a Type 6 and not in the S3 ‘
Module Type 6 has TYPE2# to GND and TYPE1# and TYPEO# not connected
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System reset button

SYS_RESET_N

SLEEP_N

“PICMG EXP.0 3.14:

A 3.3kOhm Pull-up to 5Vaux shall be used on SMB!

connected to the backplane.

There shall be a SMBus buffer device on the system board that has 2mA rise time accelerator capability.

DAT and SMBCLK on the system board.

The 92 uA current source at SCLIN and SDAIN for PICMG applications, is placed at the COM Express side to not
intervene with this specification for the system board. PXIe peripheral boards should have the SCLIN and SDAIN
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ACOM Express design Guide Rev 2.0 section 2.19.2.

not connect these devices to the SMBus."

als the source of this recommendation.

The PICMG EXP.O 3.1.4 however specifies the SM

"The SMBus should be connected to all or none of the PCle/PCI devices and slots. A general recommendation is to

Since the SMBus is mainly used by BIOS and power management purposes a potential SMBus address conflict
between the SMBus devices on the COM Express module and devices on the external PXle peripherals, can be seen

Bus is required for System Boards.

To overcome this problem and still be able to use the PXle SMBus it can be enabled using a COM Express GPO.
Or by placing and removing the resitors R86 and R87 when no power up or BIOS problems could occur.
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