
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]

Result is 
x4 only on 
Host 0

Result is 
x4 only on 
Host 2

Single Host 4x4; Four discrete network silicon 4x4. 

Dual Host 4x4; Four discrete network silicon 4x4. 

Quad Host 4x4; Four discrete network silicon 4x4. 

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
(4 x4 discrete)

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

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

Connector 
Boundary 

Names

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
(4 x4 discrete)

H
os

t 
1

Platform 
Reset

PCIe 1:2 
Buffer

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
(4 x4 discrete)

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

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

Connector 
Boundary 

Names

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]

RC #0

PCIe [0:3]

RC #1

PCIe [4:7]

RC #2

PCIe [8:11]

RC #3

PCIe [12:15]

Mux

Mux

Si
lic

on
 1EP #1

PCIe [0:3]

Si
lic

on
 2

Si
lic

on
 3

EP #2

PCIe [0:3]

EP #3

PCIe [0:3]

Si
lic

on
 0EP #0

PCIe [0:3]

Si
lic

on
 1EP #1

PCIe [0:3]

Si
lic

on
 2

Si
lic

on
 3

EP #2

PCIe [0:3]

EP #3

PCIe [0:3]

Si
lic

on
 0

Si
lic

on
 1

Si
lic

on
 2

Si
lic

on
 3

EP #0

PCIe [0:3]

EP #1

PCIe [4:7]

EP #2

PCIe [0:3]

EP #3

PCIe [4:7]

RC #0

PCIe [0:3]

RC #1

PCIe [4:7]

RC #0

PCIe [0:3]

RC #1

PCIe [4:7]

These diagrams are up for discussion – do not include in the specification yet. - 20181008a_TN

RC #0

PCIe [0:3]

PCIe [4:7]

RC #1

PCIe [8:11]

PCIe [12:15]

X

X

Automatically selected per the bifurcation table. Automatically selected per the bifurcation table.

Automatically selected per the bifurcation table.

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).



I/O Hub

Add-In Card 0 (w/NC-SI)

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

Host System

PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

PCIe0 (1x16, 2x8, 4x4)
REFCLK[0:3]

PERST[0:3]#
WAKE#

BIF[0:2]#

VCC3P3

SM-Bus

For multi end-point topologies, the WAKE# pins are 
logically OR’ed together on the card and pulled up to 
VCC3P3.

Strapping between PRSNT1# and PRSNT2x# pins 
dependent on card capabilities. See encoding table.

Network Silicon
PCIe
PE[0:3]_CLK_P/N

PERST[0:3]#
WAKE[0:3]#
Bifurcation Control[0:2]

SM-Bus

NC-SI (w/HW Arbitration)

NC-SI Addr[0:1]SLOTID 
(strap)

BMC

Add-In Card 1

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

PCIe1 (1x16, 2x8, 4x4)
REFCLK[0:1]

PERST[0:3]#
WAKE#

BIF[0:2]#

VCC3P3

SM-Bus

For multi end-point topologies, the WAKE# pins are 
logically OR’ed together on the card and pulled up to 
VCC3P3.

Strapping between PRSNT1# and PRSNT2x# pins 
dependent on card capabilities. See encoding table.

Network Silicon
PCIe
PE[0:1]_CLK_P/N

PERST[0:3]#
WAKE[0:3]#
Bifurcation Control[0:2]

SM-Bus

CO
N

N
EC

TO
R 

A
CO

N
N

EC
TO

R 
B

This diagram shows two x16 cards in a system – one on Connector A, and 
another on Connector B.

The following alternate combinations are permissible:
- A single card with up to 32 lanes

This diagram is not 
used in the spec



Network Silicon
(1 x16)

Root Complex
(1 x16)

Co
nn

ec
to

r B
ou

nd
ar

y

WAKE#WAKE#

10k
Ohm

+3.3V_EDGE

Network Silicon
(2 x8)

REFCLK0
PERST0#

PER[0:7]
PET[0:7]

Root Complex
(2 x8)

REFCLK0
PERST0#

PET[0:7]
PER[0:7]

WAKE0#
WAKE1#WAKE#

10k
Ohm

REFCLK1
PERST1#

PER[8:15]
PET[8:15]

REFCLK1
PERST1#

PET[8:15]
PER[8:15] Co

nn
ec

to
r B

ou
nd

ar
y

Network Silicon
(4 x4)

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

Root Complex
(4 x4)

REFCLK0
PERST0#

PET[0:3]
PER[0:3]

WAKE0#
WAKE1#
WAKE2#
WAKE3#WAKE#

10k
Ohm

REFCLK1
PERST1#

PER[4:7]
PET[4:7]

REFCLK1
PERST1#

PET[4:7]
PER[4:7]

EP #0
(x16)

EP #0
(x8)

EP #1
(x8)

EP #0
(x4)

EP #1
(x4)

REFCLK2
PERST2#

PER[8:11]
PET[8:11]

REFCLK2
PERST2#

PET[8:11]
PER[8:11]

REFCLK3
PERST3#

PER[12:15]
PET[12:15]

REFCLK3
PERST3#

PET[12:15]
PER[12:15]

EP #2
(x4)

EP #3
(x4)

Co
nn

ec
to

r B
ou

nd
ar

y

REFCLK0
PERST0#

PER[0:15]
PET[0:15]

REFCLK0
PERST0#

PET[0:15]
PER[0:15]

+3.3V_EDGE

+3.3V_EDGE

AUX_PWR_GOOD 
(Internal)

Updated 20180409a-TN – Diagram copied into the 0v73 specification
 - added WAKE# gating via the AUX_PWR_EN signal to prevent WAKE# assertion prior to D3 state

Updated 20180508b-TN – Diagrams copied into the 0v73 20180508b spec
 - Changed WAKE# to being gated by an internal (on-card) AUX_PWR_GOOD signal instead of 
AUX_PWR_EN

AUX_PWR_GOOD 
(Internal)

AUX_PWR_GOOD 
(Internal)



Network SiliconBaseboard
PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

+3.3V_EDGE

BIF0#
BIF1#
BIF2#

Pr
im

ar
y/

Se
co

nd
ar

y 
Co

nn
ec

to
r

Comb. 
Gate 
Logic

EP Bifurcation Control 
Pin(s)

PCIe Present and Bifurcation Control Pins (Baseboard Controlled BIF[0:2]#)

Network SiliconBaseboard
PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

+3.3V_EDGE

BIF0#
BIF1#
BIF2#

Pr
im

ar
y/

Se
co

nd
ar

y 
Co

nn
ec

to
r

Comb. 
Gate 
Logic

EP Bifurcation Control 
Pin(s)

PCIe Present and Bifurcation Control Pins (Baseboard Forced BIF[0:2]# = 0b100, 
example)

AUX_PWR_EN
To power topology

AUX_PWR_EN
To power topology

Updated 20180409a-TN – Diagram copied into the 0v73 specification
 - added static BIF configuration (forced by baseboard, not configurable). BIF high values tied to 
AUX_PWR_EN.



2 x8 Add-in Card (Dual Controller)

Network Silicon
(1 x16)

Single Host
Root Complex 

(1 x16)
PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

BIF0#
BIF1#
BIF2#

EP Bifurcation 
Control Pin(s) 
(N/A for 1 x16 
only cards)

WAKE#

10k
Ohm

EP #0
(x16)

[3:0]=0b0111

[2:0]=0b000

REFCLK0
PERST0#

PET[0:15]
PER[0:15]

REFCLK0
PERST0#

PER[0:15]
PET[0:15]

WAKE#

Network Silicon
(1 x8)

Single Host
Root Complex 

(2 x8)
PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

BIF0#
BIF1#
BIF2#

EP Bifurcation 
Control Pin(s) (N/A 
for 2 x8 only cards)

WAKE#

10k
Ohm

EP #0
(x8)

[3:0]=0b0110

[2:0]=0b000

REFCLK0
PERST0#

PET[0:7]
PER[0:7]

REFCLK0
PERST0#

PER[0:7]
PET[0:7]

EP #1
(x8)

REFCLK1
PERST1#

PET[8:15]
PER[8:15]

REFCLK2
PERST2#

PER[8:15]
PET[8:15]Co

nn
ec

to
r B

ou
nd

ar
y Network Silicon

(1 x8)

EP #1
(x8)

REFCLK0
PERST0#

PER[0:7]
PET[0:7]

WAKE#

WAKE#

Single Host (1 x16) and 1x16 Add-in card 

Single Host (2 x8) and Type 2 Add-in Card (Dual Controllers, 2 x8 
only)

1 x16 Add-in  Card

Co
nn

ec
to

r B
ou

nd
ar

y

Four Host
Root Complex 

(4 x4)
PRSNTA#

REFCLK0
PERST0#

PET[0:3]
PER[0:3]

4 x4 Add-in Card (Four Controllers)

Network Silicon
(1 x4)

EP #0
(x4)

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

WAKE#

Network Silicon
(1 x4)

2 x8 Add-in Card (Dual Controller)

Network Silicon
(1 x8)PRSNTA#

EP #0

REFCLK0
PERST0#

Single Host
Root Complex 

(1 x16)

REFCLK0
PERST0#

+3.3V_EDGE

+3.3V_EDGE

+3.3V_EDGE

+3.3V_EDGE

AUX_PWR_GOOD 
(Internal)

AUX_PWR_GOOD 
(Internal)



Four Hosts (4 x4) and Type 4 Add-in Card (Single Controller, 4 x4) 

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

Four Host
Root Complex 

(4 x4)
PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

BIF0#
BIF1#
BIF2#

Comb. 
Gate 
Logic

EP Bifurcation Control 
Pin(s) (Value silicon 
dependent; instruct to 
bifurcate to 4 x4)

WAKE#

10k
Ohm

EP #0
(x4)

[3:0]=0b0100

[2:0]=0b110

REFCLK0
PERST0#

PET[0:3]
PER[0:3]

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

4 x4 Add-in Card (Single Controller)

EP #1
(x4)

REFCLK1
PERST1#

PET[4:7]
PER[4:7]

REFCLK1
PERST1#

PER[4:7]
PET[4:7]

EP #2
(x4)

REFCLK2
PERST2#

PET[8:11]
PER[8:11]

REFCLK2
PERST2#

PER[8:11]
PET[8:11]

EP #3
(x4)

REFCLK3
PERST3#

PET[12:15]
PER[12:15]

REFCLK3
PERST3#

PER[12:15]
PET[12:15]

Co
nn

ec
to

r B
ou

nd
ar

y

WAKE0#
WAKE1#
WAKE2#
WAKE3#

+3.3V_EDGE

+3.3V_EDGE

Updated 20180409a-TN – Diagram copied into the 0v73 specification
 - added WAKE# gating via the AUX_PWR_EN signal to prevent WAKE# assertion prior to D3 state

Updated 20180508b-TN – Diagrams copied into the 0v73 20180508b spec
 - Changed WAKE# to being gated by an internal (on-card) AUX_PWR_GOOD signal instead of AUX_PWR_EN

AUX_PWR_GOOD 
(Internal)



Four Hosts (4 x4) and Type 3 Add-in Card (Four Controllers, 4 x4) 

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

BIF0#
BIF1#
BIF2#

WAKE#

10k
Ohm

[3:0]=0b0011

[2:0]= 
Don’t Care

REFCLK1
PERST1#

PET[4:7]
PER[4:7]

REFCLK2
PERST2#

PET[8:11]
PER[8:11]

REFCLK3
PERST3#

PET[12:15]
PER[12:15]

Co
nn

ec
to

r B
ou

nd
ar

y

WAKE#

Network Silicon
(1 x4)

EP #1
(x4)

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

WAKE#

Network Silicon
(1 x4)

EP #2
(x4)

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

WAKE#

Network Silicon
(1 x4)

EP #3
(x4)

REFCLK0
PERST0#

PER[0:3]
PET[0:3]

WAKE#

Single Host with no Bifurcation (1 x16) and Dual Controllers, 2 x8 – results in 1x

(1 x8)PRSNTA#

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

1k
Ohm 

10k
Ohm

EP #0
(x8)

[3:0]=0b0110

REFCLK0
PERST0#

PER[0:7]
PET[0:7]

EP #1
(x8)

REFCLK2
PERST2#

PER[8:15]
PET[8:15]Co

nn
ec

to
r B

ou
nd

ar
y Network Silicon

(1 x8)

EP #1
(x8)

REFCLK0
PERST0#

PER[0:7]
PET[0:7]

WAKE#

WAKE#

Root Complex 
(1 x16)

PRSNTB0#
PRSNTB1#
PRSNTB2#
PRSNTB3#

BIF0#
BIF1#
BIF2#

WAKE#

[2:0]=0b000

REFCLK0
PERST0#

PET[0:15]
PER[0:15]

Lanes 8:15 
disabled

The second x8 
is not 
supported on 
this host.

+3.3V_EDGE

+3.3V_EDGE

+3.3V_EDGE

+3.3V_EDGE

AUX_PWR_GOOD 
(Internal)

AUX_PWR_GOOD 
(Internal)

EP Bifurcation 
Control Pin(s) (N/A 
for 4 x4 only cards)

EP Bifurcation 
Control Pin(s) (N/A 
for 2 x8 only cards)



results in 1x8

Updated 20180508b-TN – Diagrams copied into the 0v73 20180508b spec
 - Changed WAKE# to being gated by an internal (on-card) AUX_PWR_GOOD signal instead of AUX_PWR_EN

Updated 20180604d-TN – Diagrams copied into the 0v74 20180604d spec
 - Fixed BIF values for all 5 examples.

Updated 20180712a – 4 x4 BIF pin values updated and copied into the 0v82 20180712c spec



SFP 
Port 1

SFP 
Port 2Port 1 Port 2

BASE-T
Port 2

BASE-T
Port 3

BASE-T
Port 1

Updated 20180802a-TN – Diagram copied into the 0v82 specification

SFP 
Port 1

SFP 
Port 2

SFP 
Port 3

SFP 
Port 4 QSFP 

Port 1
QSFP 
Port 

LINK ACT LINK ACT

QSFP 
Port 1Port 1

LINK ACT

Area reserved for ejector cam

SFP 
Port 1

SFP 
Port 2Port 1

LINK
ACT

Port 1
LINK ACT

Port 2

LINK
ACT



BASE-T
Port 3

BASE-T
Port 4

QSFP 
Port 2

Change history:

20180425 – Add LEDs to the underside of the 4xSFP and 2xQSFP implementations. Right angle 
SMT LEDs on the leading edge of the board.

20180801 – Change dual QSFP to topside LEDs per ME request. 
20180802 – Remove the circular stack LEDs  for the top side as that would impede airflow.
20180803 – Add back the stacked LEDs.. Lower power cards should be able to still do this.

Port 2
LINK ACT



1/19/2018 Proposal (to incorporate in the 0.8 spec)

Green = 513-537 nm wavelength
Yellow = 580-589 nm wavelength

OCP NIC 3.0 Cards:

Link (Bi-color – green, yellow)
- Green – solid illumination when linked up at the highest speed
- Yellow – solid illumination when linked up at the not highest speed
- The Link LED can be blinked for  port identification

Activity (Single Color, green only)
- Green, solid – no activity present
- Green, blinking – activity present

OCP NIC 3.0 Baseboards (Scan Chain implementation):

Link (Single color – green)
- Green – solid illumination when linked up.

- The Link LED can be blinked for  port identification

Activity (Single Color, green only)
- Green, solid – no activity present
- Green, blinking – activity present

2/6/2018 Proposal (to incorporate in the 0.8 spec) – note that the scan chain and on-card LED implementations are now identical.

Green = 513-537 nm wavelength
Amber = 580-589 nm wavelength

OCP NIC 3.0 Cards / OCP NIC 3.0 Baseboards (Scan Chain implementation):

Link (Bi-color – green, amber)
- Green – solid illumination when linked up at the highest speed
- Yellow – solid illumination when linked up at the not highest speed
- The Link LED can be blinked for  port identification

Activity (Single Color, green only)
- Green, solid – link up, no activity present
- Green, blinking – link up, activity present
- Off – no link, no activity.





P1: AA:BB:CC:DD:EE:F0
P2: AA:BB:CC:DD:EE:F1
P3: AA:BB:CC:DD:EE:F2
P4: AA:BB:CC:DD:EE:F3
ME1: AA:BB:CC:DD:EE:F4

Example

MAC Address Label Example 1 – Single Host, Quad Port, Single Managed Controller

MAC Address Label Example 2 - Single Host, Octal Port, Dual Managed Controller

Example

P1: AA:BB:CC:DD:EE:F0
P2: AA:BB:CC:DD:EE:F1
P3: AA:BB:CC:DD:EE:F2
P4: AA:BB:CC:DD:EE:F3
P5: AA:BB:CC:DD:EE:F4
P6: AA:BB:CC:DD:EE:F5
P7: AA:BB:CC:DD:EE:F6
P8: AA:BB:CC:DD:EE:F7
ME1: AA:BB:CC:DD:EE:F8
ME2: AA:BB:CC:DD:EE:F9

MAC Address Label Example 3 - Dual Host, Quad Port, Dual Managed Controller

Example

H1 P1: AA:BB:CC:DD:EE:F0
H1 P2: AA:BB:CC:DD:EE:F1
H2 P3: AA:BB:CC:DD:EE:F2
H2 P4: AA:BB:CC:DD:EE:F3
ME1: AA:BB:CC:DD:EE:F4
ME2: AA:BB:CC:DD:EE:F5

MAC Address Label Example 4 – Quad Host, Single Port, Single Managed Controller

Example

H1 P1: AA:BB:CC:DD:EE:F0
H2 P1: AA:BB:CC:DD:EE:F2
H3 P1: AA:BB:CC:DD:EE:F4
H4 P1: AA:BB:CC:DD:EE:F6

Change history

0



Change history:

0v84 20180910 – Changed MAC address element separator from periods “.” to colons “:” 



Primary Connector
“4C+”

Secondary Connector
“4C”

Primary Connector
“4C+”

OCP BayOCP Bay

Dye and Pull diagram
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BGA substrate

Copper pad on BGA

BGA solder sphere

Copper pad on PCB

PCB laminate

Type 1

Type 2

Type 5

Type 3

Type 4

Dye and Pull diagram





For baseboard designs with a single primary connector, connect ARB_IN to ARB_OUT to complete the NC-SI hardware arbitration ring. For 
Designs with multiple Primary Connectors, connect ARB_IN and ARB_OUT to an analog mux to complete the NC-SI arbitration ring based 
on the number of cards installed in the system.

 The package ID is part of the Channel ID. The Package ID is 
(Channel_ID [7..5]). The most significant bit is set to 0 per the DMTF 
NC-SI spec, but a device can have it configurable.

 The Package Id [2] bit (Channel_ID[7]) is set on the card in the event 
there are up to two discrete network controllers on the same OCP 
NIC 3.0 card.

 The Package Id [1] bit (Channel_ID[6]) is equal to the SLOT
 The Package Id [0] bit (Channel_ID[5]) is equal to the SLOT

Baseboard 
Management 

Controller

CRS_DV

RXD[0:1]

TX_EN
TXD[0:1]

50MHz 
Clock

1:2 
Buffer

Optional

Baseboard with Dual Primary Connectors Baseboard with a Single Primary Connector

ARB_OUT

ARB_IN

RBT_ISOLATE#

See pin descriptions for 
SLOT_ID[1:0] encoding values. 

SLOT_ID0 = 0
SLOT_ID1 = 0

FE
T 

Sw
itc

h

Pr
im

ar
y 

Co
nn
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to

r #
0 

Bo
un

da
ry

FE
T 

Sw
itc

h

“AUX Power Good

Baseboard 
Management 

Controller

CRS_DV

RXD[0:1]

TX_EN
TXD[0:1]

50MHz 
Clock

1:2 
Buffer

Network Silicon #0

CLK_IN
CRS_DV

RXD[0:1]

TX_EN
TXD[0:1]
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The Package ID is 3 bits 
The most significant bit is set to 0 per the DMTF 

but a device can have it configurable.
is set on the card in the event 

there are up to two discrete network controllers on the same OCP 

is equal to the SLOT_ID1
is equal to the SLOT_ID0

1:2 
Buffer

Network Silicon #0

CLK_IN
CRS_DV

RXD[0:1]

TX_EN
TXD[0:1]

ARB_IN ARB_OUT

Network Silicon #1

CLK_IN
CRS_DV

RXD[0:1]

TX_EN
TXD[0:1]

ARB_IN ARB_OUT

Optional
Optional

PACKAGE_ID[0] = SLOT_ID0 
PACKAGE_ID[1] = SLOT_ID1
PACKAGE_ID[2] = 0b0

PACKAGE_ID[0] = SLOT_ID0 
PACKAGE_ID[1] = SLOT_ID1
PACKAGE_ID[2] = 0b1

Baseboard with a Single Primary Connector Updated 20180330-TN – Diagram copied into the 0v73 specification
Updated 20180409-TN – Diagram copied into the 0v73 specification
 - Add quick switch that is tied to AUX_PWR_EN to prevent NC-SI leakage.

Updated 20180508b-TN – Diagrams copied into the 0v73 20180508b spec.
 - Update SLOT_ID[1:0] implementation.

Updated 20180515a-TN – Diagrams copied into the 0v73 20180508b spec.
 - Moved RBT isolation to baseboard side per OCP NIC 3.0 Working Session #18.
 - RBT isolators controlled by a signal called RBT_ISOLATE# on the baseboard. Implementation determined 
by baseboard vendor. Must connect bus only after NIC_PWR_GOOD=0b1 indication from AUX Power Mode 
onwards.

Updated 20180525a-TN – Diagrams copied into the 0v74 20180525b spec.
 - Update RBT Package ID[2:0] mapping as PackageID[2] – controller instance; PackageID[1:0] == 
SLOT_ID[1:0]

Updated 20180619a-TN – Diagrams copied into the 0v81 20180619a spec.
 - SLOT_ID[1:0] buffering now on NIC side; add FRU EEPROM to diagram for clarity.
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Baseboard Hot Plug Support Example
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PRSNTB[3:0]# (HS) Invalid/Don’t Care Any value other than 0b1111 (Card Present)

+3.3V_EDGE Ramp

+12V_EDGE Ramp

Hot Swap 
Soft Start 

TSS

AUX_PWR_EN

Aux Payload 
Power Ramp 

TAPL 

NIC Power Ramp (Aux)

NIC_PWR_GOOD

BIF[2:0]# Invalid (Low) Valid

PERST# >1s (PCIe TPVPERL)
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Main Power Mode

T0 (Card present or 
system power on)
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O
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 N

IC
 

3.
0

Diagrams below from Jon Lewis. See updated diagrams in this Visio file

NIC Power Off

PCIe REFCLK Invalid/Don’t Care

>100us (PCIe TPERST-CLK)

Valid

Min ID 
Mode Time 

TID

MAIN_PWR_EN

NIC Power Ramp (Main)

Main Payload 
Power Ramp 

TMPL 

Don’t care

AUX Power 
Mode 

Transition

Main Power 
Mode 

Transition

Aux Power Valid

Main Power Valid

Updated 20180919-TN – Diagram copied into the 0v84 specification

Main power stableAux power stable

RBT_ISOLATE#

Invalid

For NC-SI over RBT, the rising edge of NIC_PWR_GOOD shall be 
treated as VREF is available for NC-SI communication. Refer to 
timing parameter T4 in the DMTF DSP0222 specification for details.



Change history:

0v84 20180919 – Add RBT_ISOLATE# signal
0v84 20180926 – Changed BIF[2:0]# LOW prior to AUX_PWR_EN; add transition state prior to fully entering aux power mode.
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Diagrams below from Jon Lewis. See updated diagrams in this Visio file





PRSNTB[3:0]# (HS) Invalid/Don’t CareAny value other than 0b1111 (Card Present)
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Note1: REFCLK go inactive after PERST# goes active. (PCIe CEM Section 2.2.3)
Note2: PERST# goes active before the power on the connector is removed. (PCIe CEM Section 2.2.3)
Note3: In the case of a surprise power down, PERST# goes active TFAIL after power is no longer stable.
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Updated 20180919-TN – Diagram copied into the 0v84 specification
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Change history:

0v84 20180919 – Add RBT_ISOLATE# signal
0v84 20180926 – Changed BIF[2:0]# to invalid (low) after AUX_PWR_EN deassertion.
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Shift registers 0 & 1 are mandatory for up to dual port applications. 
Shift registers 2 & 3 are mandatory for up to quad port applications. 
If both shift registers 2 & 3 are not used, add a 1kOhm pull up resistor to 3.3Vaux on the SER input of shift register 1.
If shift register 3 is not used, add a 1kOhm pull up resistor to 3.3Vaux on the SER input of shift register 2.
If all shift registers are used, add a 1kOhm pull up resistor to 3.3Vaux on the SER input of shift register 3.

Implement a 1kOhm pull up to 3.3Vaux 
for the last shift register on the bus.

Implement a 1kOhm pull up to 3.3Vaux 
for the last shift register on the bus.

Implement a 1kOhm pull up to 3.3Vaux 
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Optional depending on line side port count
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Updated 20180604b-TN – Diagram copied into the 0v74 specification Updated 
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Updated 20180507a-TN – Add DATA_OUT bit 0 definition for SLOT_ID1
Updated 20180508a-TN – Update LED bit ordering to optimize dual port applications
Updated 20180525b-TN – Remove SLOT_ID1 from DATA_OUT (pin redefined on OCP_A6)
Updated 20180604b-TN – LED ACT/LINK pins are active low. Updated names with “#” 
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UART Block diagram
Updated 20180515b-TN – Diagrams copied into the 
 - Add UART

Updated 20180525b-TN – Diagrams copied into the 
 - Move UART buffer to the NIC side for cost burden
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Diagrams copied into the 0v73 20180514a spec.

Diagrams copied into the 0v74 20180525b spec.
Move UART buffer to the NIC side for cost burden.



USB 2.0 Block diagram
Updated 20180525b-TN – Diagrams copied into the 
 - Add USB 2.0 with buffer to the NIC side for cost burden

Updated 20180705a-TN – Diagrams copied into the 
 - Add both diagrams to 0v81 since the USB

Baseboard 
Management 

Controller

USB_DATp
USB_DATn

Network Silicon #0 
(Smart NIC use case)

USB_DATp
USB_DATn

Pr
im

ar
y 

Co
nn

ec
to

r B
ou

nd
ar

y

Baseboard 
Management 

Controller

USB_DATp
USB_DATn

Network Silicon #0 
(Smart NIC use case)

Pr
im

ar
y 

Co
nn

ec
to

r B
ou

nd
ar

y
USB Hub 
(optional)
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UART_TX
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UART_TX
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USB hub optional. Used if multiple USB virtual interfaces are defined.

Connector Edge to USB may be direct of bus has a single target.
Use a USB hub if a target is an FTDI and USB.
No hub required for an FTDI implementation only (e.g. serial/JTAG)



Diagrams copied into the 0v74 20180525b spec.
with buffer to the NIC side for cost burden.

Diagrams copied into the 0v81 20180705b spec.
since the USB/serial addition has been approved by the WG.


