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ʇʣʘʪʬʦʨʤʘASR 9000

1. 10-ʩʣʦʪʦʚʦʝ(8 LC + 2 RSP) ʠ6-
ʩʣʦʪʦʚʦʝ(4 LC + 2 RSP)

2. 400 ɻʙʠʪ/ʩ ʥʘ ʩʣʦʪ

3. AC ʠʣʠDC ʧʠʪʘʥʠʝ

ʃʠʥʝʡʥʳʝ 
ʢʘʨʪʳ

ʐʘʩʩʠ

Á Active/Active Switch Fabric

Á Control Plane Redundancy

Á ʀʥʪʝʨʬʝʡʩʳ 40xGE, 20xGE+2x10GE, 
4x10GE, 8x10GE, 16x10GE 

ʄʦʜʫʣʴ 
ʫʧʨʘʚʣʝʥʠʷ
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1. ʇʨʦʧʫʩʢʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ:

400 ɻʙʠʪ/cʥʘ ʩʣʦʪ -
backplane

180ɻʙʠʪ/cʥʘ ʩʣʦʪ -
ʤʘʪʨʠʮʘ ʢʦʤʤʫʪʘʮʠʠ

40G/80Gʣʠʥʝʡʥʳʝ ʢʘʨʪʳ

2. Carrier-classʧʣʘʪʬʦʨʤʘ

ʇʦʣʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ

3. AC & DC ʧʠʪʘʥʠʝ

ʄʦʜʫʣʴʥʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ

Green

Á6ʩʣʦʪʦʚ: 4ʜʣʢ̫ʘʨʪ+ 2 ʜʣʷ RSP

Á¼ ʩʪʦʡʢʠ: 444.5 x 798.8 x 444.5 ʤʤ

Á10 ʩʣʦʪʦʚ: 8 ʜʣʷ ʢʘʨʪ+ 2 ʜʣʷ RSP

Á½ʩʪʦʡʢʠ: 444.5 x 798.8 x 933.5ʤʤ

ʇʣʘʪʬʦʨʤʘASR 9000
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Áʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʧʘʢʝʪʦʚ ʥʘ LC

Áʈʘʟʜʝʣʝʥʠʝ Control Plane ʠ 

Data Plane

Áʅʝʙʣʦʢʠʨʫʶʱʘʷ ʤʘʪʨʠʮʘ 

ʢʦʤʤʫʪʘʮʠʠ

FIC

CPU BITS/DTI

ʄʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷʃʠʥʝʡʥʳʝ ʢʘʨʪʳ

FIC
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ʐʘʩʩʠ ASR 9006ʠASR 9010

RSP (0-1)

ʃʠʥʝʡʥʳʝ   

ʢʘʨʪʳ (0-3, 4-7)

ɹʣʦʢʠ 

ʚʝʥʪʠʣʷʪʦʨʦʚ

6 ʤʦʜʫʣʴʥʳʭ 

ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ

ɺʝʥʪʠʣʷʮʠʷ 

ʩʧʝʨʝʜʠ-

ʥʘʟʘʜ

ɹʣʦʢʠ 

ʚʝʥʪʠʣʷʪʦʨʦʚ

3 ʤʦʜʫʣʴʥʳʭ 

ʙʣʦʢʘ ʧʠʪʘʥʠʷ

RSP (0-1)

ʃʠʥʝʡʥʳʝ 

ʢʘʨʪʳ (0-3)

ɿʘʙʦʨ ʚʦʟʜʫʭʘ

ɺʝʥʪʠʣʷʮʠʷ

ʩʙʦʢʫ-ʥʘʟʘʜ
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ASR9000: RSP 
Route/Switch Processor

Åɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ Route 
Processor

Åʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: 4GB

Åɾʝʩʪʢʠʡ ʜʠʩʢ: 40G HDD

Åʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ 
ʢʦʤʤʫʪʘʮʠʠ: Active/Active

Åɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ

ʂʦʥʩʦʣʴ/AUX

2x 10/100/1000 Ethernet

Compact Flash

USB

BITS/DTI
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CPU Complex Fabric Interface

Timing Domain

EOBC/
Control Plane GE

CPU

4GB MEM

I/O FPGA

HDD

Mgt Eth

CF card

Console

Punt
FPGA

NVRAM Boot Flash

Ether
Switch

Clock
Time
FPGA

BITS

Front Panel

Arbitration

4G CF

Mgt Eth

Aux

Alarm

Crossbar

Fabric

ASIC

ArbitrationFabric

Interface

Crossbar

Fabric

ASIC

ASR9000: RSP 
ʂʦʤʧʦʥʝʥʪʳ ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ
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RSP1

ʆʜʠʥ ASIC
ʠʥʪʝʨʬʝʡʩʘ ʢ 
ʬʘʙʨʠʢʝ
40G LC

Arbitration

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Arbitration

Fabric Interface

and VOQ

Fabric Interface

and VOQ

Fabric Interface

and VOQ

2 ASIC
ʠʥʪʝʨʬʝʡʩʘ ʢ 
ʬʘʙʨʠʢʝ
80G LC

RSP0

4x23Gbps =92Gbpsʩ ʜʚʫʤʷRSP, 

2x23Gbps=46Gbpsʩ ʦʜʥʠʤRSP

Á ʄʘʪʨʠʮʘ ʢʦʤʤʫʪʘʮʠʠ ʣʦʛʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʘ ʦʪ RP

Á ʌʠʟʠʯʝʩʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ RSP

Á RSPʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʤʘʪʨʠʮʝ ʢʦʤʤʫʪʘʮʠʠ ʪʘʢ ʞʝ ʢʘʢ ʠ ʣʠʥʝʡʥʳʝ ʢʘʨʪʳ

Á ɸʨʙʠʪʨʘʞ ʠ ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʘʢʝʪʦʚ ʨʘʟʥʝʩʝʥʳ

Á ʂʘʞʜʘʷ ʣʠʥʝʡʥʘʷ ʢʘʨʪʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪ ʦʙʝ ʤʘʪʨʠʮʳ ʢʦʤʤʫʪʘʮʠʠ

23Gbpsʥʘ ʢʘʞʜʳʡ ʢʘʥʘʣ 

ʬʘʙʨʠʢʠ ʢʦʤʤʫʪʘʮʠʠ

8x23Gbps =ʩ ʜʚʫʤʷRSP, 

4x23Gbps=92Gbpsʩ ʦʜʥʠʤ

RSP

ASR9000: ʤʘʪʨʠʮʘ ʢʦʤʤʫʪʘʮʠʠ
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A9K-8T/4-E 

A9K-40GE-B

A9K-4T-B

A9K-8T/4-E 

Extended memory option8 port Ten Gig

40Gig line rate network processor

1. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦ120 ɻʙʠʪ/c

2. ʄʘʩʰʪʘʙʠʨʫʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ

-4x10GE, 8x10GE, 40xGE, 
2x10GE+20GE, 16x10GE

3. ʆʨʠʝʥʪʘʮʠʷ ʥʘ Carrier 
Ethernet/Transport

4. ɻʠʙʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 
ʩʝʪʝʚʳʭ ʧʨʦʮʝʩʩʦʨʘʭ

5. ʆʧʮʠʠ ʧʘʤʷʪʠ: ʋʧʨʦʱʝʥʥʘʷ,ɹʘʟʦʚʘʷ ʠ
ʈʘʩʰʠʨʝʥʥʘʷ

ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʥʘ ʩʝʪʝʚʳʭ ʧʨʦʮʝʩʩʦʨʘʭ 
(NP) -> ʙʦʣʴʰʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ

ASR9000: GE/10GEʣʠʥʝʡʥʳʝ ʢʘʨʪʳ
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via backplane

ASR9000: ʣʠʥʝʡʥʘʷ ʢʘʨʪʘ 4x10GE

10GE PHY

10GE PHY

10GE PHY

10GE PHY

NPU 0

NPU 1
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NPU 3

Bridge 
FPGA 0

Bridge 
FPGA 1

CPU

2GB memory2GB flash

GigE 
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Network 
Clocking

XFP 
3

XFP 
2

XFP 
1

XFP 
0

Example: A9K-4T-B
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Fabric
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60Gbps

30Gbps,29Mpps

uni-directional 

per NPU
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via backplane

ASR9000: ʣʠʥʝʡʥʘʷ ʢʘʨʪʘ 8x10GE (2:1)

10GE PHY

10GE PHY

10GE PHY

10GE PHY

10GE PHY

10GE PHY

10GE PHY

10GE PHY

NPU 0

NPU 1

NPU 2

NPU 3

Bridge 
FPGA 0

Bridge 
FPGA 1

CPU

2GB memory2GB flash

GigE 
EOBC

Network 
Clocking

XFP 
3

XFP 
7

XFP 
2

XFP 
6

XFP 
1

XFP 
5

XFP 
0

XFP 
4

Example: A9K-8T/4-B                          ~1.5:1 

over-subscribed

RSP1

Arbitration

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Arbitration

RSP0

Fabric

Interface

4x23Gbps  

fabric bandwidth

30Gbps

15Gbps

30Gbps

30Gbps

60Gbps

30Gbps,29Mpps

uni-directional 

per NPU
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L3 Control Plane Overview

LDP RSVP-TE
BGP

ISIS

OSPF

EIGRP

Static

FIB Adjacency

LC NPU

ARP

LSD RIB

AIB

SW FIB

LC CPU

RP

AIB: Adjacency Information Base

RIB: Routing Information Base

FIB: Forwarding Information Base

LSD: Label Switch Database



14

© 2008 Cisco Systems, Inc. All rights reserved. Cisco ConfidentialPresentation_ID

Packet Punt Path

SFP/XFP 

Optics
NPU
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B
a
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SF
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Optics
NPU

Bridge 

FPGA
FAB IF
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Punt

FPGA
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Normal Path
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FPOE says so
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ASR9000: ʆʙʨʘʙʦʪʢʘ ʧʘʢʝʪʦʚ
ʅʘ ʚʭʦʜʝ ʣʠʥʝʡʥʦʡ ʢʘʨʪʳ

NPU 0

NPU 1

NPU 2

NPU 3

Bridge 
FPGA 0

Bridge 
FPGA 1

RSP1

Arbitration

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Arbitration

RSP0

Fabric

Interface

1

4

3

2

5

ʇʝʨʚʳʡlookup ʥʘ ʚʭʦʜʥʦʤNPUĄɺʳʭʦʜʥʦʡ 

NPU ( ʠʣʠSFP: switch fabric port)
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RSP1

Arbitration

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Crossbar

Fabric

ASIC

Arbitration

Fabric Interface

and VOQ

Fabric Interface

and VOQ

RSP0

1: ɿʘʧʨʦʩ  ʥʘ 
ʧʝʨʝʜʘʯʫ

3: ʈʘʟʨʝʰʝʥʠʝ 
ʧʝʨʝʜʘʯʠ

2: ɸʨʙʠʪʨʘʞ

4:ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 
ʧʝʨʝʜʘʯʘ ʧʦ ʢʘʥʘʣʘʤ ʢ 
ʤʘʪʨʠʮʝ ʢʦʤʤʫʪʘʮʠʠ 

5: ɺʦʟʚʨʘʪ ʢʨʝʜʠʪʘ

ASR9000: ʆʙʨʘʙʦʪʢʘ ʧʘʢʝʪʦʚ
ʏʝʨʝʟ ʤʘʪʨʠʮʫ ʢʦʤʤʫʪʘʮʠʠ
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ASR9000: ʆʙʨʘʙʦʪʢʘ ʧʘʢʝʪʦʚ
ʅʘ ʚʳʭʦʜʝ ʣʠʥʝʡʥʦʡ ʢʘʨʪʳ

NPU 0

NPU 1

NPU 2

NPU 3

Bridge 
FPGA 0

Bridge 
FPGA 1

RSP1

Arbitration
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Fabric

ASIC

Crossbar

Fabric

ASIC
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Fabric

ASIC

Crossbar

Fabric

ASIC

Arbitration

RSP0

Fabric

Interface

Lookup ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʳʭʦʜʥʦʤ NPU

Ąɺʳʭʦʜʥʦʡ ʧʦʨʪ(ʨʝʟʫʣʴʪʘʪ ʩʦʜʝʨʞʠʪ

packet rewrite information)

4

1
2

3
5
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1. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ

ʜʦ3 ʤʠʣʣʠʦʥʦʚ ʦʯʝʨʝʜʝʡ ʥʘ 
ʩʠʩʪʝʤʫ

ʜʦ 2 ʤʠʣʣʠʦʥʦʚ ʧʦʣʠʩʝʨʦʚʥʘ 
ʩʠʩʪʝʤʫ

2. ʀʝʨʘʨʭʠʯʝʩʢʠʡ QoS

4 ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ

ʇʦʨʪ,ʛʨʫʧʧʘ ʘʙʦʥʝʥʪʦʚ, ʘʙʦʥʝʥʪ, 
ʢʣʘʩʩ

ʥʘ ʚʭʦʜʝ ʠ ʥʘ ʚʳʭʦʜʝ

3. ɻʠʙʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ

L2/Ethernet, L3/IPv4/6, MPLS

4. ʎʝʣʦʩʪʥʳʡ QoSʚʥʫʪʨʠ ʩʠʩʪʝʤʳ

ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʥʘ ʚʩʝʭ 
ʢʦʤʧʦʥʝʥʪʘʭ

ASR 9000: QoS



19

© 2008 Cisco Systems, Inc. All rights reserved. Cisco ConfidentialPresentation_ID

ASR9000 QoS: 
ʆʯʝʨʝʜʠ ʥʘ Ethernet ʢʘʨʪʘʭ

1.ʂʘʞʜʳʡ ʩʝʪʝʚʦʡ ʧʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʠʪ:

ɺʭʦʜʷʱʠʭ ʦʯʝʨʝʜʝʡ: 32k

ʀʩʭʦʜʷʱʠʭ ʦʯʝʨʝʜʝʡ: 64k

2.ʅʘ ʢʘʞʜʦʡ ʣʠʥʝʡʥʦʡ ʢʘʨʪʝ:

4x ʩʝʪʝʚʳʭ ʧʨʦʮʝʩʩʦʨʘ

128k ʚʭʦʜʷʱʠʭ ʠ256k ʠʩʭʦʜʷʱʠʭ ʦʯʝʨʝʜʝʡ

3.ʐʘʩʩʠ ʚ ʧʦʣʥʦʤ ʩʙʦʨʝ ʩʦʜʝʨʞʠʪ:

8x 40G ʣʠʥʝʡʥʳʭ ʢʘʨʪ: 32 ʩʝʪʝʚʳʭ ʧʨʦʮʝʩʩʦʨʘ

1M ʚʭʦʜʷʱʠʭ ʠ 2M ʠʩʭʦʜʷʱʠʭ ʦʯʝʨʝʜʝʡ

4.ʅʘ 80G ʢʘʨʪʘʭ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ : 6M 
ʦʯʝʨʝʜʝʡ ʥʘ ʩʠʩʪʝʤʫ
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ASR 9000 QoS: 
ʎʝʣʦʩʪʥʳʡ QoSʚʥʫʪʨʠ ʩʠʩʪʝʤʳ
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ɿʘʢʣʶʯʝʥʠʝ

ASR 9000:

Åʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 
ʘʨʭʠʪʝʢʪʫʨʘ

Åɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ 
Control Plane

Åʄʘʪʨʠʮʘ ʢʦʤʤʫʪʘʮʠʠ 180 
ɻʙʠʪ/ʩʣʦʪ

Åʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ LC ʜʦ 
120 ɻʙʠʪ/ʩ

Åʎʝʣʦʩʪʥʳʡ QoS
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NPU

NPU

NPU

MAC

MAC
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ʄʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷʃʠʥʝʡʥʳʝ ʢʘʨʪʳ
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