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1. General Description 
The RTL9313-CG is a layer 3 Stackable Gigabit Ethernet switch device with 120Gbps forwarding 

bandwidth. The RTL9313-CG is a cost-effective solution for Small-Medium Business (SMB) and Carrier 

Ethernet Access/Edge applications with wire-speed performance for 12*10G & 24*2.5G+6*10G platforms. 

 

The device integrates a Dual-Core 1GHz MIPS InterAptive CPU subsystem. It supports a 32-bit data bus, 

32M-Byte SPI flash (3-byte mode) or, 64MB SPI flash (4-byte mode), and 2G-Byte DDR3/DDR4 

SDRAMs (maximum). An embedded 64KB SRAM can be used for time-sensitive applications. For 

external CPU connection, PCIe Gen2 is supported. 

 

The device has a 4K-entry VLAN table. It provides VLAN classification according to port-based, protocol-

and-port-based, MAC-based, and Flow-based capability. It also supports IVL (Independent VLAN 

Learning), SVL (Shared VLAN Learning), and IVL/SVL (both Independent and Shared VLAN Learning) 

for flexible network topology architecture. In network access applications it provides IEEE802.1ad (Q-in-

Q) for double tag insertion and removal function. In additions, VLAN translation function is also supported 

for Metro Ethernet applications. 

 

A 32K entry L2 MAC table is supported, with a 2-left 4-way hashing algorithm that can effectively reduce 

the collision ratio. An independent 4K-entry Multicast table is used to support Multicast functions, such as 

IGMP snooping. 

 

The device supports a 4K-entry VLAN/Ingress/Egress Access Control List (ACL). The ACL function 

supports L2/L3/L4 match fields and performs configurable actions, such as 

Drop/Permit/Redirect/Mirror/Logging/Policing/Ingress VLAN conversion/Egress VLAN conversion/QoS 

remarking/VLAN tag status assignment. 

 

Per-port ingress/egress bandwidth control and per-queue egress bandwidth control are supported. The 

device provides three types of packet scheduling, including SP (Strict Priority), WFQ (Weighted Fair 

Queuing), and WRR (Weighted Round Robin). Each port has 8 physical queues and each queue provides 

a leaky-bucket to shape the incoming traffic into the average rate behavior. The 

Broadcast/Multicast/Unknown-Multicast/Unknown-Unicast storm suppression function can inhibit 

external and internal malicious attacks. 

 

The device supports 4-sets of port mirror configurations to mirror ingress and egress traffic. RSPAN, sFlow 

are also supported for traffic monitoring purposes. For network management purposes, complete MIB 

counters are supported to provide forwarding statistics in real time. The Link aggregation function enhances 

link redundancy and increases bandwidth linearly. 

 

In addition to traditional pipeline, the device embeds an OpenFlow pipeline which comprises four Ingress 

Flow Tables and One Egress Flow Table. OpenFlow-hybrid switch or OpenFlow-only switch can be 

supported. 
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2. Features 

 Hardware Interface 

 240Gbps switch capacity 

 Supports 12 pairs of 10GBase-R 

 Supports 6 pairs of USXGMII and 6 

pairs of 10GBase-R 

 USXGMII: 10G-QXGMII mode 

 Embedded CPU: MIPS InterAptiv, dual-

core, up to 1GHz 

 ICache: 32KB 

 DCache: 32KB 

 L2Cache: 256KB 

 SRAM: On-Chip, 64KB 

 ROM: On-Chip, 16KB 

 DRAM 

 DDR3/DDR4, up to total 2GB address 

space 

 16/32-bit, up to 800MHz 

 2 * 16-bit Chip supported, combined 

as 32-bit 

 SPI-NOR Flash 

 Up to total 64MB address space 

 Up to 100MHz 

 SPI-NAND Flash 

 Up to total 512MB address space 

 Up to 100MHz 

 2 * Chip Select supported 

 2 * UART supported 

 USB Host 2.0 supported 

 32 * GPIO pins with interrupt function 

 SPI master combo with GPIO pins 

 EEPROM SMI master combo with 

GPIO pins 

 External CPU interface 

 Supports PCIe Gen2 interface as 

external CPU connection  

 VLAN 

 1Q and QinQ VLAN 

 4K VLANs 

 IVL, SVL, IVL/SVL mixed mode 

 Flexible QinQ which supports 

forwarding based on inner or outer tag 

 Protocol VLAN 

 Global 8 protocol VLAN 

configurations. Per port can specify 

the mapping VLAN 

 Mac-based VLAN 

 share with 2K Ingress VLAN 

Translation table 

 IP-Subnet-based VLAN 

 share with 2K Ingress VLAN 

Translation table 

 VLAN Translation 

 2K Ingress and 1K Egress 

 N:1 VLAN Translation 

 Via MAC Address Table 

 VLAN Profile 

 16 VLAN profiles which define L2 

learning enable/disable and unknown 

L2/IPv4/IPv6 multicast flooding 

domain 

 VLAN Filtering 

 Per ingress port and egress port enable 

VLAN filtering 

 MAC and Port Capability 

 MAC Address Table Size 

 32K (2*16K 4-way hash) 

 4K Multicast Table Size 

 L2 Entry Notification 

 Offload SW effort for maintaining a 

synchronous L2 table with HW 

 16Mbit Packet Buffer 

 Jumbo frame up to 12KB 
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 Mirror/Sampling 

 Port Mirroring 

 4 mirror sets 

 Each mirror set can specify one 

mirroring port and multiple mirrored 

ports 

 Mirror Isolation 

 Flow-based mirror by ACL 

 RSPAN 

 Source, Intermediate, Destination 

Switch 

 sFlow 

 Ingress Port, Egress Port 

 Trunk (IEEE802.3ad LACP) 

 128 Groups 

 Distribution Algorithm for Load Balance 

 SPN/SMAC/DMAC/SIP/DIP/SPORT

/DPORT 

 Ports for Each Group 

 Up to 8 ports 

 Trunk Fail Over 

 Hardware auto fail-over for link down 

ports 

 Multicast 

 IGMP/MLD ASM snooping 

 ASM and SSM 

 L2 Multicast 

 Up to 32K Groups with 4K different 

Port Mask 

 IP Multicast Replication 

 Up to 16K replications 

(VLAN*Multicast groups) 

 Bridge 

 Spanning tree algorithm 

 STP/RSTP/MSTP 

 128 Multiple Spanning Tree Instance 

 QoS 

 Amount of Queues 

 Normal port 8 egress queues 

 CPU port 32 queues 

 Stacking port (52~55) 12 egress 

queues 

 Storm Control 

 Per port specify BPS/PPS and rate 

 Unknown unicast 

 Unknown+Known unicast 

 Unknown multicast 

 Unknown+Known multicast 

 Broadcast 

 Control Protocol Strom Control 

 Per ingress port specify 

BPDU/ARP/IGMP suppression rate 

for against protocol attack 

 Ingress Bandwidth Control 

 Per port specify rate 0~10G, unit is 

16Kbps 

 Input queue shaping 

 Egress Bandwidth Control 

 Per port specify rate 0~10G, unit is 

16Kbps. CPU port can specify BPS or 

PPS mode 

 Scheduling Method 

 Per queue supports Assured or Fixed 

BW  

 Scheduling algorithm: WRR, WFQ, 

Strict, Strict+WRR, Strict+WFQ 

 Simple WRED 

 Remarking 

 Per egress port enable remarking 

 Inner VLAN 

 Outer VLAN 

 DSCP 

 DEI 
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 ACL 

 Number of Entries 

 4K (share with OpenFlow) 

 240-bits Entry Width 

 Template Number 

 Total 10 template(5 pre-defined, 5 

user defined) 

 ACL Phase 

 VLAN/Ingress/Egress ACL and each 

phase’s size is adjustable 

 Meter/Marking 

 512 policer which can be configured 

as DLB or srTCM or trTCM 

 Hierarchical policing 

 CAR supportive 

 Counter 

 4K packet counter and byte counter 

 Multiple counter execution  

 Key 

 L2 ~L4 headers 

 User Defined Fields 

 Security 

 IP+MAC+PORT+VLAN Binding 

 1K flexible binding entry 

 MAC Learning Constraint 

 System/Port/VLAN-based 

 L2~L4 DoS prevention 

 MAC White List 

 Combines with L2 table 

 MAC Black Hole 

 Source and Destination MAC 

 Port Movement 

 Per port specify dynamic and static 

port movement action 

 Layer 3 

 IP Routing 

 IPv4/IPv6 unicast and multicast 

routing 

 12K network route and 12K host route 

 Longest prefix match (LPM) based 

routing 

 Policy-Based Routing by ACL 

 ECMP/WCMP 

 Distribution by source/destination IP 

address, DSCP, TCP/UDP port 

 Dynamic Load Balancing 

 Tunneling 

 L3 GRE 

 6 to 4 

 ISATAP 

 IP-in-IP 

 Configured Tunnel 

 Management/Carrier Ethernet 

 H/W OAM Loopback 

 Per port specify Multiplexer and 

Parser state 

 H/W OAM Dying Gasp 

 Software-Defined Payload 

 802.1ag CFM for ERPS 

 Link fault detection for G.8031/8032 

Support 

 8 instances which can have different 

CCM payload 

 HW transmits CCM packet from 

1~1024ms 

 Trigger interrupt when link fault is 

detected 

 Y.1731 CFM 

 One-Way/Two-Way ETH-DM 

 IEEE 1588 v1/v2 

 Support by PHY 

 Synchronous Ethernet supported by PHY 
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 SDN (Software Defined Network) 

 OpenFlow 

 OpenFlow v1.5.1 Compliant 

 OpenFlow hybrid switch 

 32K flow entries(4K Full Match+16K 

L2+12K L3) 

 Five Flow Tables (3 Full Match+L2 

Optimized+L3 Optimized) 

 4 Ingress Flow Tables + 1 Egress 

Flow Table 

 Extensible Flow Tables 

 Group table supported 

 Meter table supported 

 Virtual Network Function 

 802.1BR(Bridge Port Extension) 

 Control Bridge (8K Multicast 

Replication Number) 

 32K ECID Channel for Port Extender 

Bridge 

 256 Name Space Group for Port 

Extender Bridge 

 ECID Extension 

 ETAG-based QoS 

 Stacking Capability 

 Maximum 16 Stackable Device 

 Stacking Topology 

 Line and Ring 

 Stacking Port 

 Max. 16 stacking ports 

 4 extra Q for CPU Communication 

and HW communication 

 Fast link fault detection by CCM 

(1~1024ms) 

 Remote Device Access 

 Remote Register/Table/PHY access 

 Remote Interrupt 

 Stacking Supported Feature 

 128 Trunk across devices 

 4 Mirror across devices 

 Others 

 28nm CMOS process 

 3.3V/0.9V power input 

 1.5V for DDR3 

 1.2V for DDR4 

 HFC FBGA 673 package 
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3. Block Diagram 

3.1. RTL9313 (12*10G) Block Diagram 

 

Figure 1.   RTL9313 (12*10G) Block Diagram 

 

3.2. RTL9313 (24*2.5G+6*10G) Block Diagram 

 

Figure 2.   RTL9313 (24*2.5G+6*10G) Block Diagram 
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4. System Applications 

4.1. 12*SFP+ 

 

Figure 3.   12*SFP+ 
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4.2. 24*2.5G+6*SFP+ 

 

Figure 4.   24*2.5G+6*SFP+ 
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5. Pin Assignments 

5.1. RTL9313 (12*10G) Pin Layout 

 

Figure 5.   RTL9313 (12*10G) Pin Layout 
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5.2. RTL9313 (24*2.5G+6*10G) Pin Layout 

 

Figure 6.   RTL9313 (24*2.5G+6*10G) Pin Layout 
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11. Package Information 

11.1. HFC FBGA673 (27*27) 
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