
Mux

Mux

Mux

Mux

Mux

Mux

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

Mux

Mux

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

Single Host 1x16 / 2x8 / 4x4; Configurable Network Silicon 1x16 / 2x8 / 4x4 
Single Host

Root Complex 
(4 x4)

RC #0

PCIe [0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [4:7]

RC #2

PCIe [8:11]

RC #3

PCIe [12:15]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

Single Host
Root Complex 

(2 x8)

RC #0

PCIe [0:3]

PCIe [4:7]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [8:11]

PCIe [12:15]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

Single Host
Root Complex 

(1 x16)

RC #0

PCIe [0:3]

PCIe [4:7]

PCIe [8:11]

PCIe [12:15]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

N
et

w
or

k 
Si

lic
on

 0

EP #0

PCIe [0:3]

PCIe [4:7]

PCIe [8:11]

PCIe [12:15]

Dual Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [4:7]

RC #0

PCIe [0:3]

RC #1

PCIe [4:7]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
1

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

PCIe 1:2 
Buffer

Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #0

PCIe [0:3]

PCIe [4:7]

Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #1

PCIe [8:11]

PCIe [12:15]

X

X

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
0

H
os

t 
2

H
os

t 
1

H
os

t 
3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
0

H
os

t 
2

H
os

t 
1

H
os

t 
3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

X

X

X

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
0

H
os

t 
2

H
os

t 
1

H
os

t 
3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

X

X

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Dual Host 2x8 / 4x4; Configurable Network Silicon 1x16 / 2x8 / 4x4 

Quad Host 4x4; Configurable Network Silicon 1x16 / 2x8 / 4x4 
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N
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N
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Single Host
Root Complex 

(2 x8)

RC #0

PCIe [0:3]

PCIe [4:7]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [8:11]

PCIe [12:15]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(2 x4, 2 x8, 
discrete)

REFCLK0 – EP0
REFCLK0 – EP1

PER ST0 – EP0
PER ST0 – EP1

Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 0

Network Silicon
(2 x4, 2 x8, 
discrete)

REFCLK0 – EP0
REFCLK0 – EP1

PER ST0 – EP0
PER ST0 – EP1

H
os

t 1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #0

PCIe [0:3]

PCIe [4:7]

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(2 x8, discrete)

REFCLK0 – EP0
REFCLK1 – EP1

PER ST0 – EP0
PER ST1 – EP1

H
os

t 
0

H
os

t 
2

H
os

t 
1

H
os

t 
3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

X

X

Connector 
Boundary 

Names

Connector 
Boundary 

Names

Connector 
Boundary 

Names

N
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Single Host 2x8; Two discrete network silicon 2x8 / 4x4

Dual Host 2x8; Two discrete network silicon 2x8 / 4x4

Quad Host 4x4; Two discrete network silicon 2x8

Mux

Mux

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(1 x16, 2 x8, 4 x4)

H
os

t 
0

H
os

t 
2

H
os

t 
1

H
os

t 
3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

X

X

Connector 
Boundary 

Names

N
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w
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k 
Si
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Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

H
os

t 
1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #0

PCIe [0:3]

PCIe [4:7]

Connector 
Boundary 

Names

N
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w
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k 
Si
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on

 0

Single Host
Root Complex 

(2 x8)

RC #0

PCIe [0:3]

PCIe [4:7]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [8:11]

PCIe [12:15]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(1 x16, 2 x8, 4 x4)

Connector 
Boundary 

Names

N
et

w
or

k 
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on

 0

Assumption: End point silicon has internal 
muxing to associate REFCLK1 to EP1

Muxes on the left required 
To route to REFCLK1.

Muxes on the left required 
To route to REFCLK1.

Muxes on the left required 
To route to REFCLK1.

Single Host
Root Complex 

(2 x8)

RC #0

PCIe [0:3]

PCIe [4:7]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #1

PCIe [8:11]

PCIe [12:15]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 0

Network Silicon
(2 x4, 2 x8, 
discrete)

REFCLK0 – EP0

REFCLK0 – EP1

PER ST0 – EP0

PER ST0 – EP1

Connector 
Boundary 

Names

N
et

w
or

k 
Si
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on

 0

Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(2 x4, 2 x8, 
discrete)

H
os

t 
1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #0

PCIe [0:3]

PCIe [4:7]

Connector 
Boundary 

Names

Quad Host
Root Complex 

(4 x4)

RC #0

PCIe [0:3] PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

RC #0

PCIe [0:3]

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

Network Silicon
(2 x8, discrete)

REFCLK0 – EP0

REFCLK1 – EP1

PER ST0 – EP0

PER ST1 – EP1

H
os

t 
0

H
os

t 
2

H
os

t 1
H

os
t 3

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

X

X

Connector 
Boundary 

Names
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REFCLK0 – EP0

REFCLK0 – EP1

PER ST0 – EP0

PER ST0 – EP1

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3

Single Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:4 
Clock 
Buffer

Platform 
Reset

H
os

t 
0

Network Silicon
(2 x4, 2 x8, 
discrete)

REFCLK0 – EP0
REFCLK1 – EP0
REFCLK0 – EP1
REFCLK1 – EP1

PER ST0 – EP0
PER ST1 – EP0
PER ST0 – EP1
PER ST1 – EP1

Connector 
Boundary 

Names

N
et

w
or

k 
Si

lic
on

 0

Dual Host
Root Complex 

(2 x8)

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[0:3]

REFCLK0
REFCLK1
REFCLK2
REFCLK3

PER ST0
PER ST1
PER ST2
PER ST3

PCIE[4:7]

PCIE[8:11]

PCIE[12:15]

PCIe 1:2 
Buffer

Platform 
Reset

H
os

t 0

Network Silicon
(2 x4, 2 x8, 
discrete)

H
os

t 1

Platform 
Reset

PCIe 1:2 
Buffer

RC #0

PCIe [0:3]

PCIe [4:7]

RC #0

PCIe [0:3]

PCIe [4:7]

Connector 
Boundary 

Names

N
et

w
or

k 
Si
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on

 1
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Si
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 0

N
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w
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REFCLK0 – EP0
REFCLK1 – EP0
REFCLK0 – EP1
REFCLK1 – EP1

PER ST0 – EP0
PER ST1 – EP0
PER ST0 – EP1
PER ST1 – EP1

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [0:3]

EP #3

PCIe [4:7]

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [0:3]

EP #3

PCIe [4:7]

Assumption: End point silicon has internal 
muxing to associate REFCLK1 to EP1

REFCLK0 – EP0
REFCLK1 – EP1
REFCLK2 – EP2
REFCLK3 – EP3

PER ST0 – EP0
PER ST1 – EP1
PER ST2 – EP2
PER ST3 – EP3
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Assumption: End point silicon has internal 
muxing to associate REFCLK1 to EP1

Mux

Mux

Mux

Mux

Mux

Mux

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [8:11]

EP #3

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [8:11]

EP #3

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

PCIe [8:11]

PCIe [12:15]

Result is 
x8 only on 
Host 0

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [8:11]

EP #3

PCIe [12:15]

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

Result is 
x4 only on 
Host 0

Result is 
x4 only on 
Host 2

EP #0

PCIe [0:3]

PCIe [4:7]

PCIe [8:11]

PCIe [12:15]

Result is 
x4 only on 
Host 0

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]

Result is 
x4 only on 
Host 0

Result is 
x4 only on 
Host 2

EP #0

PCIe [0:3]

PCIe [4:7]

Result is 
x4 only on 
Host 0

EP #1

PCIe [8:11]

PCIe [12:15]

Result is 
x4 only on 
Host 2

EP #0

PCIe [0:3]

PCIe [4:7]

EP #1

PCIe [8:11]

PCIe [12:15]
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Three options here: 

1. This case should not be supported.

2. This case would require a mux (as indicated by the red oval) 
to get REFCLKs and PERST signals mapped over correctly. 

3. Fix the mapping so we don’t need muxes (bottom image).


