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The PCI Express lanes are grouped in four links of four lanes. This is the 4 link 
configuration of CompactPCI Express and PXI Express (See also PXI-5 PXI Express 
Hardware Specification Rev. 1.1 section 4.10.2).
These four links (PE1 to PE1) can be interchanged as long as the individual lanes 
(TX0_P/TX0_N to TX3_P/TX3_N and RX0_P/RX0_N to RX3_P/RX3_N) within the 
links are connected one on one. Lane swapping is not supported.

To simplify the PCB layout the 16 COM Express PCIE lanes are grouped to the following 
PCI Express 4 lane links. 
PCIE[0 to 3] = PE1
PCIE[8 to 11] = PE2
PCIE[12 to 15] = PE3
PCIE[4 to 7] = PE4
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Backup power for RTC on the COM Express Module.
A jumper can be placed to 'remove' the battery to reset the circuits 
which use VRTC.

The supported COM Express Type 6 modules is limited to only Revision 2.0 and up. 
The older Revision 1.0 is NOT supported.
Since Revision 2.0 of the COM Express specification two serial ports are available 
on the Type 6 COM Express Modules which use pins on the AB connector that have 
been reclaimed from the AB VCC_12V pool. As such, it is possible that if a Type 6 
R1.0 Module is deployed on this R2.0 Carrier this may bridge 12V to the serial pins 
SER0_TX, SER0_RX, SER1_TX and SER1_RX. These signals are not protected 
against 12V.
The TYPE10# signal, which is connected to VCC_12V on R1.0 Modules and not 
connected on R2.0 modules is therefore not used for revision detection.

Standard logic device 
powered by P3V3.
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Layout note.
Place ESD protecion devices 
close to the connector.

Place ESD protecion devices 
close to the connector.
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Layout note.
Place ESD protecion device 
close to the connector.



1

1

2

2

3

3

4

4

5

5

E E

D D

C C

B B

A A

5
European Organization for Nuclear Research
CH-1211 Genève 23 - Switzerland

17

USB 2.0

0.3
20/08/2020 11:49:26
USB2.0 Port4_5.SchDoc

Size

File

Rev
Sheet of

A3

PXIe controller COM Express based carrierProject/Equipment

PXIeCOMe-V0.3

INCAA ComputersDesigner
INCAA ComputersDrawn by
-Check.by

29/10/2019
-

Port 4 and 5
EN-ECE

INCAA ComputersLast Mod.

Document

Print Date

15/07/2020

D12

BZX84C6V2

1

34

2

L13

60@100MHz

L10
60R@100MHz

C146
100nF

D5_N
D5_PUSB_D5_N

USB_D5_P

2

4 5

1

10
7 6
9

NC

3,8

D13

RCLAMP0524PA

1

34

2

L11

60@100MHz

D4_N
D4_PUSB_D4_N

USB_D4_P

C144
100nF

D14

BZX84C6V2

L12
60R@100MHz

C149
100nF

C147
100nF

C143

100nF

P5V

USB45_OC_N

D4_P D4_N

D5_PD5_N

OC1 8

GND1

IN2

EN13

OUT1 7

OUT2 6EN24

OC2 5

IC29

TPS2052BD

VBUS1

-D2

+D3

GND4

LOWER

J4A
JW0-0006NL

VBUS5

-D6

+D7

GND8

UPPER

J4B
JW0-0006NL

GND GND

GND

GND

GND

GND

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

C145
100uF

C148
100uF

VBUS4

VBUS5

VUSB4

VUSB5

Layout note.
Place ESD protecion device 
close to the connector.
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Layout note.
Place ESD protecion devices 
close to the connector.
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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.

The Trigger and RS232 circuits should be placed on a mezzanine PCB 
mechanically connected to the inside of the front panel. 
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 
mounting holes.

Layout note.
Place ESD protecion device 
close to the connector.
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PE2_REFCLK_N

PE2_REFCLK_P
PE2_REFCLK_N

PE3_REFCLK_P
PE3_REFCLK_N

PE3_REFCLK_P
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Zero delay PCI express GEN-3 clock buffer.
The outputs are all identical and so for easier 
routing the output ports (DIF[0 to 3]) may be 
swapped for a better connection to the 4 
differential RefClk+/- signals.

Use seperate GND via for each capacitor

Layout notes.
1. Route power from bead through bulk 
capacitor pad then through 100nF capacitor 
pad then to clock chip Vdd pad.
2. Do not share ground vias. One ground pin 
one ground via.
3. Exposed pad must be grounded properly.

SMBus interface is not connected to prevent 
potential conflicts with COM Express Module or 
PXIe SMBus devices addresses. So SADR_tri is 
not connected (it has an internal pull-down).

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.

See COM Express design Guide Rev 2.0 section 6.5.1 for the routing 
guidelines. A 85 Ohm +/- 15% differential impedance is recommended.
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The PCI Express receive inputs on the COM Express 
(xPERp[3:0]/xPERn[3:0]) can be connected using either the advertised 
polarity, or an inverted polarity. Inverted polarity may be chosen in 
order to simplify the PCB layout by avoiding signal crossover and 
additional vias.
See COM Express design Guide Rev 2.0 sections 2.3.6.1 and 2.4.4.1

The PCI Express transmit coupling capacitors are already part of the 
COM Express module.
See COM Express design Guide Rev 2.0 section 2.3.4

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

The PCI Express lanes are grouped in four links of four lanes. This is 
the 4 link configuration of CompactPCI Express and PXI Express (See 
also PXI-5 PXI Express Hardware Specification Rev. 1.1 section 
4.10.2).
These four links (1PE to 4PE) can be interchanged as long as the 
individual lanes (Tp0/Tn0 to Tp3/Tn3 and Rp0/Rn0 to Rp3/Rn3) within 
the links are connected one on one. Lane swapping is not supported.
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PXI_STAR should be attached to a FPGA I/O pads which is also a MRCC capable input.

PXI_CLK10 should be attached to a FPGA I/O pads which is also a MRCC capable input.

PXI_TRIG7 should be attached to four FPGA I/O 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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and I/O at 3.3V or 2.5V
(UG470 Table 2-5)
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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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No
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No
TP14

P1V

P1V8

TP15

GND

TP16

GND

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

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, ILpeak=4.31A
1.8V, Imax=3A, L=1.5uH, Rtrip=3393 -> 3300, C=26.0uF, ILpeak=5.19A
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Power button input to signal the COM Express Module the power 
button in pressed. 
Translate from 5Vaux signal to 3.3Vaux.

Power OK input to signal the COM Express Module the 12V, 5V and 
3.3V power supply are good.
Translate from 5Vaux signal to 3.3Vaux.

Power supply on. When the COM Express Module is a Type 6 and not in the S3 
suspend stated, turn the power supply on.
Module Type 6 has TYPE2# to GND and TYPE1# and TYPE0# not connected

LDO for 3.3Vaux standby power supply

PICMG EXP.O 3.14:
There shall be a SMBus buffer device on the system board that has 2mA rise time accelerator capability.

A 3.3kOhm Pull-up to 5Vaux shall be used on SMBDAT 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 
connected to the backplane.

System reset button System sleep button

COM Express design Guide Rev 2.0 section 2.19.2.
"The SMBus should be connected to all or none of the PCIe/PCI devices and slots. A general recommendation is to 
not connect these devices to the SMBus."
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 PXIe peripherals, can be seen 
als the source of this recommendation.

The PICMG EXP.O 3.1.4 however specifies the SMBus is required for System Boards.

To overcome this problem and still be able to use the PXIe 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.


