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DG’s Low Latency Networking IP

v
* Design from scratch, tightly integrated with FPGA
transceiver
v
* HFT, Market Data Processing, Tick-To-Trade systems
v

°*10G EMAC + UDP + TOE IP available with demo
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Example FinTech Implementation on FPGA

Market Data Processor is possible to implement on Xilinx FPGA device to shorten low latency and very
fast response to Market data transactions.

DG's related IP Cores
e LL10GEMACIP
Order Book e UDP210GRx-IP
" * UDP10GTx-IP

e TOEa10GLL-IP

MARKET DATA PROCESSOR
TCP
Replay

A-B
Arbitrage
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DG's customization services
* User logic and IP cores interface
implementation based on
customer requirements
* High layer protocol handling by
pure hardware logic such as
* FIX/FAST Encoder/Decoder
* Trade/Order Handler on FPGA

Order Book
Handler

Market
Data Buffer

ubDP
10GRx

Multicast
Handler

ubP LL10G
10GTx EMAC
TOE
10GLL

LL10G
EMAC

TOE
10GLL

LL10G
EMAC

Customer own development
* Algorithm/User Application
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Example Application for Xilinx FPGA Accelerator Card

Our low latency Networking IP can support Xilinx FPGA device on Accelerator Card such as KU, ZU+ and VU+.
We can provide FPGA logic customization support for customer’s specific application & requirements.

Low latency Networking & Computation Accelerator

User Specific Logic

Low Latency

PCle DMA Bridge
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PCle Driver
&
User Application

DG's related IP Cores
* LL10GEMACIP

e UDP10GRx-IP

e UDP10GTx-IP

e TOEao0GLL-IP

DG’s customization services

* User logic and IP cores interface
implementation based on
customer requirements

* High layer protocol handling by
pure hardware logic

Customer own development
* PCle Driver for Host OS
* Algorithm/ User Application



LL 10GEMAC-IP

Designed for low latency networking application such as
HFT, Market Data Processing, Tick-To-Trade systems

32-bit
AXIl4 stream
(|

TCP/UDP.

R (BASE-R)

Features

e TXLatency: 18.6ns (32bit, 6 cycles @ 322.265625MHz)
RX Latency: 21.7ns (7 cycles @ 322.265625MHz)

Compare with Xilinx 20G Ethernet Subsystem (MAC + PCS) 10GbE
* Lower latency

* Lower FPGA resource usages
* Lower cost

(10GBASE-R)

'Best fit for DG’s Low Latency Networking IP Cores v
" https://dgway.com/Lowlatency-IP_X E.html
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https://dgway.com/Lowlatency-IP_X_E.html

DG’s Low Latency UDP10G Rx/Tx-IP [lLl. air

UDP10G Rx/Tx-IP Features

* Unicast/Multicast support

* Support 4 sessions (More sessions can be customized)

* Direct connection with DG’s LL 20GEMAC-IP

* Join/Leave group by IGMPv2 protocol

* CPU less and no external memory required

* HDL design for minimized resource and latency

» Estimated Rx Latency: 3.1 ns

e Estimated Tx Latency: 6.2 ns (packet size < 45 bytes)¥,
measured from the last data received from user and
the first data sent to EMAC, @ 322.265625MHz

T O MPANY LINITETD
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User Daiagram ProtocollP Core

UDP

10GT
“1 wos
EMAC
UDP
10GRx
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< Em

*RX Latency from EMAC input to IP output : 24.8 ns
*TX Latency from IP input to EMAC output : ~24.8 ns
*The latency does not include 20GBASE-R IP latency



P Offloading Engine IP Core

DG’s Low Latency TOE10G-IP c&'_—_;,

TOE10GLL-IP Features

* Support 1 session (More sessions can be customized)
* Direct connection with DG’s LL 20GEMAC-IP

* CPU less and no external memory required

* HDL design for minimized resource and latency

* Estimated Rx Latency: 46.5ns

» Estimated Tx Latency: 6.2 ns (packet size < 45 bytes),
measured from the last data received from user and
the first data sent to EMAC, @ 322.265625 MHz

*RX Latency from EMAC input to IP output : 68.2ns
*TX Latency from IP input to EMAC output : 24.8ns
*The latency does not include 20GBASE-R IP latency
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Turnkey Accelerator Systems demo with Alveo Card

Intel Gen 11th Core i7 Rocket Lake-S Processor
DDR4 3200MHz Memory 32GB (up to 128GB)

Xilinx’s Alveo Uso Accelerator Card

L ’1"._

Tower Case with ThermaltakeCooling Systems

NN S A S

Pre-installed and readyto use

* Xilinx Machine Learning Suite

XI LI NX Accelerated Algorithmic Trading

Low-Latency Electronic Trading for Everyone

https://dgway.com/AcceleratorCards.html
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XILINX

Xilinx FPGA device family support

= Device family: UltraScale and UltraScale+ device
* Transceiver: GTH or GTY transceiver for 10GBASE-R PHY
= Recommended device speed grade: -2 and -3
= Example support FPGA device
* Xilinx Alveo Uso & U250 Accelerator Card
 XCKUo40FFVA1156-2E (Tested on KCU105 board)
 XCZUQEG-FFVB1156-2-I (Tested on ZCU102 board)
¢« XCVU6P-FLGA2104-2L (Tested onVCU118 board)
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Contact

Design Gateway Co., Ltd.
89/13 Amornpan 205 Building TowerT,
Ratchadapisek 7 Alley (Nathong),
Din Daeng, Bangkok, 10400, Thailand

Tel : +66(2)-1034327
URL: http://www.design-gateway.com

Email: ip-sales@design-gateway.com
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