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An International Footprint

ÅHQ in Cupertino

ÅFounded 2012

ÅR&D Centers In Silicon 
Valley, Toronto, 
Penang, and Hong 
Kong 

Å~200 Employees

Cupertino Toronto

Munich
Manchester

Penang

Hong Kong

Seoul
TokyoDenver
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Distribution Network Europe :
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Turkey
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Congested designs

ÅCongested designs are designs, which needs a lot of routing 
resources to connect the blocks together.

ÅOnce a channel used all of the doorways, you can no longer access 
the remaining logic.
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Patent Protected FPGA Technology

Traditional FPGA
Expensive and Inefficient

Quantum
Optimum Routing/Logic Ratio 
Every Time: Perfect Efficiency

Erasing 40 Years of Inefficiency

ÅHigh Performance
ÅSmall Size
ÅLower Power
ÅCost Optimized
ÅSilicon process agnostic
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eXchangeable Logic and Routing (XLR) Cells

8 times a 32 Bit RISC-V implemented into Ti60:

XLR: 56792/60800

Ability to use logic and routing 
at the same time 

Logic Cell
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Product Portfolio

Å Mid-Range 4K-120K LE

Å Cost Optimized

Å 1.5Gb MIPI D-PHY +CSI

Å DDR3 Controller 1066Mbps

Å Mask Programmable

Å Mainstream FPGA 50K-325K LE

Å Performance/Cost Optimized

Å 2.0Gb MIPI D-PHY +CSI

Å LPDDR4 Controller 2.4Gbps

Å Enhanced DSP

Å SERDES up to 12.5Gbps

Å Quad RISC-V @800MHz

Å RTL to Bitstream Generation

Å Simple and Intuitive GUI

Å Floorplan Editor

Å Timing Browser and STA

Å Hardware Debugger

Efinity Tools

Å Mid-High Range 35K-1M LE

Å Performance Optimized

Å 2.5Gb MIPI D-PHY +CSI

Å LPDDR4/4X Controller 3.3Gbps

Å Enhanced DSP

Å SERDES up to 16Gbps

Å Quad RISC-V @1GHz
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Trion® FPGAs (Gen 1)

ÅFocus on Consumer, Industrial Markets, Communications Markets with 
varied applications
Å Traditional FPGA markets

Å Emerging edge AI computing markets

Å Applications: mobile, IoT, LED, automation, robotics, video, audio, sensing integration, display, 
computer vision, etc.

Å4K to 120K LEs on 40LL SMIC silicon process

ÅTraditional SRAM-based FPGA

Å Masked option for T20/T13/T8/T4 ï boots internally vs. using a configuration device

ÅOptimized for low power

ÅHard core blocks for DDR memory controllers (1066Mbps) and D-PHY v1.1 and 
CSI-2 v1.3

Å Up to 3 independent RX/TX interfaces, 4 lanes x 1.5 Gbps 

8
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Trion Family Table

5/20/2025 9

Feature

 Logic Elements (LEs)

 Mask Programmable Memory

 Embedded RAM bits (kb)

 18 x 18 Multipliers

 49-ball FBGA (0.4 mm, 3x3 mm) 33 1 33 1 -

 80-ball WLCSP (0.4, 4.5x3.6mm) 33 5 - 1, 1 -

 81-ball FBGA (0.5, 5x5 mm) 55 1 55 1 -

 100-pin LQFP (0.5, 14x14 mm)  (SIP) 65 4 4,4 - - 65 4 4,4 - -

 144-pin LQFP (0.5, 20x20 mm) 97 5 6, 6 97 5 6, 6 - -

 169-ball FBGA (0.65, 9x9 mm) 73 5 8,12 2, 2 - 73 5 8,12 2,2 -

 256-ball FBGA (0.8, 13x13 mm)*/** 195 5 13,13 - - 195 5 13,13 - - 191 7 10,18 - -

 324-ball FBGA (0.65, 12x12 mm) 130 7 20,26 2,2 x8,x16 130 7 20,26 2, 2 x8,x16 130 7 20,26 2,2 x8,x16 130 7 20, 26 2,2 x8,x16 130 7 20, 26 2,2 x8,x16

 400-ball FBGA (0.8 16x16 mm) 230 7 20,26 - x8,x16 230 7 20,26 - x8,x16

 484-ball FBGA (0.8, 18x18 mm) 256 8 40,40 - x16,x32 256 8 40,40 - x16,x32 256 8 40,40 - x16,x32

 576-ball FBGA (0.65, 16x16 mm) 278 8 52,52 3,3 x16,x32 278 8 52,52 3,3 x16,x32 278 8 52,52 3,3 x16,x32

SIP: 16Mb SPI flash integrated.    ** 

subject to change

*: T20F256 not pincompatible with 

T35F256

Packages (GPIO/PLLs/LVDS PairsTX,RX/MIPI-CSI2 TX,RX/DDR)

LVDS Pairs (TX, RX)

MIPI  Pairs (TX, RX)

PLLs

DDR

T85 T120

3,888 7,384 12,828 19,728 31,680 54,195 84,096 112,128

T4 T8 T13 T20 T35 T55

ñ ñ

77 77 727 1,044 1,475 2,765 4,055 5,407

ã ã ã ã ñ ñ

240 3204 8 24 36 120 150
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Titanium Under the Hood

ÅTSMC 16nm Process
Å High Performance for the Most Demanding 

Applications
Å High Density and Low Power Consumption

Å2nd Generation Quantum 
Fabric
Å Optimized for Compute & Artificial Intelligence

ÅHigh Speed Interfaces
Å Designed for Video and Quantum Acceleration
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Titanium Family Table
Ti35 Ti60 Ti85 Ti90 Ti120 Ti135 Ti165 Ti180 Ti240 Ti375 Ti550 Ti750 Ti1000

36 62 83 92 123 134 162 176 237 370 550 750 1000

1,53 2,62 6,18 7,34 9,80 9,95 12,10 13,11 19,37 27,53 39,65 55,80 74,40

93 160 300 359 478 486 590 640 946 1344 1936 2736 3648

4 4 12 10 10 12 12 10 12 12 12 12 12

34 34 166 80 80 166 181 80 181 181 200 200 200

146 146 140 232 232 140 235 232 235 235 320 320 320

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

- - X2 X4 X4 X2 X3 X4 X3 X3 X3 X3 X3

- - X32 X32 X32 X32 2 X32 X32 2 X32 2 X32 2x72 2x72 2x72

x x x x x x x x

- - X8 - - X8 X16 - X16 X16 X16 X16 X16

- - - - - - - - - - X8 X8 X8

- -
1x PCIE 

Gen4x4

1x PCIE 

Gen4x4
2x PCIE Gen4x4 2x PCIE Gen4x42x PCIE Gen4x4

2x PCIE 

Gen4x8

2x PCIE 

Gen4x8

2x PCIE 

Gen4x8

W64 0.4mm 3.5x3.4mm - 34/0 - - - - - -

F100 (SIP) 0.5mm 5.5x5.5mm 61/0 61/0 - - - - - -

F100 0.5mm 5.5x5.5mm 61/0 61/0 - - - - - -

F225 0.65mm 10x10mm 140/23 140/23 - - - - -

F256 0.8mm 13x13mm 142/27 142/27 - - - - -

J361 0.65mm 13x13mm - - 110/20/16/2/0 110/20/16/2/0 - 110/20/16/2/0 - - - -

G400 0.8mm 16x16mm 200/74/0/0/0 200/74/0/0/0 200/74/0/0/0

J484 (SIP) 0.65mm 15x15mm - - - - - 190/54/0/2/0 - - - -

J484 0.8mm 18x18mm - - 116/27/32/4/0 116/27/32/4/0 - 116/27/32/4/0 - - - -

G529 0.8mm 19x19mm - - 210/48/32/0/0 210/48/32/0/0 - 210/48/32/0/0 - -

C529 0.8mm 19x19mm - - - - 176/50/32/0/0 - 176/50/32/0/0 176/50/32/0/0

N441 0.5mm 11x11mm 86/18/16/1/8 86/18/16/1/8

N576** 0.65mm 16x16mm 100/43/32/2/8 100/43/32/2/8

N676** 0.8mm 22x22mm - - 139/84/32/2/8 - - 139/84/32/2/8 - - - -

N676 0.65mm 18x18mm - - - - 140/84/32/2/8 - 130/63/32/2/12 130/63/32/2/12

N484 0.8mm 18x18mm - - 85/21/32/1/8 - - 85/21/32/1/8 85/20/32/1/8 - 85/20/32/1/8 85/20/32/1/8

N900 0.8mm 25x25mm - - - - 167/50/32x2/2RX/16 - 167/50/32x2/2RX/16 167/50/32x2/2RX/16

N1156 1.0mm 35x35mm - - - - 234/103/32x2/3/16 - 234/103/32x2/3/16 234/103/32x2/3/16 x x x

J484 (SIP) : 2Gb LPDDR4X 

LE (k)

10K RAM (Mb)

DSP

PLLs

HVIO

HSIO

PCIE Gen4 (16G) hard controller

Packages (HSIO/HVIO/LPDDR4/MIPI /SERDES)

MIPI DPHY 1.5G, support CSI-

LPDDR4/X ( > 3Gbps)

MIPI DPHY x4 2.5Gbps Hard IP

16 Gbps Serdes

25.8 Gbps Serdes

RISC-V  hardwired

Available soon

Avaialble** subject to change, just in the discussion 
F100 (SIP) :16 MbFlash + 256Mbit HyperRAM
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Cern  collaboration

DRD 7.6 a/b framework

Åquantum FPGA on-detector modules using 
interposer technology (Ti60)
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Ti60F100 SIP

ÅFPGA with 60K LE, 2.6Mb Memory, 160 DSP Blocks

ÅBGA 100 Package (5.5x5.5mm, 0.5mm pitch)

ÅSPI flash 16Mb

ÅHyperRAM PSRAM up to 6.4Gbps (400Mbps x 16), (256Mb)
Å500Mbps available soon !

ÅMIPI-CSI/DSI up to 1.5Gbps support.
Å2x8 MIPI
Å2x4 MIPI

ÅLVDS support up to 1.5Gbps

ÅVCC: 0.95/0.85V

13

16Mb Spi Flash

256Mb HyperRam
@500Mbps
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Ti180 SIP Devices

ÅTi180J484D1

ÅBGA484 package (15x15mm, 0.65mm pitch)

ÅLPDDR4x 2Gb x16 @2.5 Gbps in package

Å2x2.5G MIPI x4

ÅPreliminary datasheet : December 2024

ÅSamples and Dev, Kit: Q1ô2025

5/20/2025 14
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Advantage

74

Ti180J484D1
Standalone FPGA

Features Ti180D1 Ti180
LE 176256 176256

10K RAM (M bits) 13,11 13,11
DSP 640 640
PLLs 10 10
HVIO 54 27
HSIO 190 116

LPDDR4/x x16 x32
MIPI 2.5G 2RX/2TX 4RX/4TX

Package J484D1 J484
Pitch 0.65mm 0.8mm
Size 15x15mm 18x18mm
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Ti90/120/180 Variants

5/20/2025 © 2022 Efinix, Inc.

Note: G400 and J484 support automotive grade

Smallest Size

J361 0.65mm, 13mm x 13mm

HVIO:20, HSIO: 110, MIPI: 2 ports, 
LPDDR4/4x (x16): 48Gbps

I/O Rich

G400 0.8mm, 16mm x 16mm

HVIO: 74, HSIO: 200, MIPI: 0, 
LPDDR4/4x:0

Rich Hardcore IP

J484 
L484 0.8mm, 18mm x 18mm

HVIO: 27, HSIO: 116, MIPI: 4 ports, 
LPDDR4/4x (x32): 96Gbps

High Performance

G529 0.8mm, 19mm x 19mm

HVIO: 48, HSIO: 210, MIPI: 0, 
LPDDR4/4x (x32): 105.6Gbps
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Titanium Ti375 Highlight
Quantum  compute fabric

Å TSMC 16nm process
Å High performance, Low power fabric
Å 0.95V and 0.85V (LP mode) support
Å High DSP compute capability
Å High Embedded Memory resource

3300-LPDDR4/4x Hard IP
Å x32-bit LPDDR4/4x @ 3300Mbps
Å LPDDR4x reduce I/O voltage by 50% for 

both memory & controller (1.1V to 0.6V)
Å Harden DDR PHYand Controller IP, 

optimum performance and power

High Speed IO
Å LVDS 1.5Gbps
ÅMIPI-DPHY 1.5Gbps

2.5Gbps MIPI-DPHY Hard IP
Å 3 MIPI-DPHY 2.5Gbps x4 lanes Hard IP 

instances (RX & TX)
Å CSI-2, DSI soft IP

Security
Å AES-GCM Bitstream Encryption
Å AES-GCM Symmetric Authentication
Å RSA-4096 Asymmetric Authentication

High Voltage IO
Å 3.3V, 2.5V, 1.8V capable

Quad 16Gbps High Speed Serdes
Å Support x1, x2 and x4 configurations
Å Support PCIe 4.0, 10G-KR, SGMII, PHY-

only mode

PCIE Gen4x4 Controller Hard IP
Å Compliant with PCIe 4.0, 3.2, 2.1, and 1.1 

Spec
Å Support x1, x2 and x4 configurations
Å Configure as Root Port (RP), or End Point 

(EP)
Å Single Root IO Virtualization (SRIOV)

Qualification
Å AEC-Q100

Quad Core Risc-V RV32 SoC
ÅQuad Core RV32-IMACFD
ÅMMU, FPU, Custom Instruction support 



@2023 Efinix Inc. - Confidential and Proprietary

Titanium Quad Core RV32 SoC
ÅQuad Core RV32 Hard SoC

ÅCPU:

Å6-stages pipeline in-order architecture

ÅInstruction: IMACFD
ÅCache: I$ & D$, 4-ways 16KB each

ÅMMU, FPU, Branch Predictor supports

ÅCustom Instruction supports

ÅSoC: 
Å16KB on Chip RAM
ÅHard Wired 256b AXI4 External Memory to LPDDR4

Å128b AXI Master @ 250MHz

Å32b AXI Slave @ 250Mhz
Å24 User Interrupts

ÅCLINT timer, User timer, PLIC

ÅTarget @1.0GHz CPU Fmax @ 450mW typical (4 cores)

ÅLinux & RTOS ready

ÅOne design environment with Efinixô Sapphire SoC

5/20/2025
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Titanium Ti135 Highlight
Quantum  compute fabric

Å TSMC 16nm process
Å High performance, Low power fabric
Å 0.95V and 0.85V (LP mode) support
Å High DSP compute capability
Å High Embedded Memory resource

3300-LPDDR4/4x Hard IP
Å x32-bit LPDDR4/4x @ 3300Mbps
Å LPDDR4x reduce I/O voltage by 50% for 

both memory & controller (1.1V to 0.6V)
Å Harden DDR PHYand Controller IP, 

optimum performance and power

Security
Å AES-GCM Bitstream Encryption
Å AES-GCM Symmetric Authentication
Å RSA-4096 Asymmetric Authentication

Qualification
Å AEC-Q100

Quad Core Risc-V RV32 SoC
ÅQuad Core RV32-IMACFD
ÅMMU, FPU, Custom Instruction support 

High Speed IO
Å LVDS 1.5Gbps
ÅMIPI-DPHY 1.5Gbps

2.5Gbps MIPI-DPHY Hard IP
Å 2 MIPI-DPHY 2.5Gbps x4 lanes Hard IP 

instances (RX & TX)
Å CSI-2, DSI soft IP

High Voltage IO
Å 3.3V, 2.5V, 1.8V capable

2x Quad 16Gbps High Speed Serdes
Å Support x1, x2 and x4 configurations
Å Support PCIe 4.0, 10G-KR, SGMII, PHY-

only mode

PCIE Gen4x4 Controller Hard IP
Å Compliant with PCIe 4.0, 3.2, 2.1, and 1.1 

Spec
Å Support x1, x2 and x4 configurations
Å Configure as Root Port (RP), or End Point 

(EP)
Å Single Root IO Virtualization (SRIOV)

PLL
Å Dynamic Reconfigure PLL
Å Fractional PLL
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IO Rich, Wide Range Selection, MIPI DPHY 
CSI, DDR

Low Power, Size, 3.3Gbps LPDDR4/4x & 
MIPI DPHY 2.5Gbps

16/25Gbps Multi-Protocol SerDes, PCIE Gen4 
Controller, Quad Core RISC-V CPU

4/11/24 20

A Complete Product Portfolio

Performance, Low Power,12Gbps SerDes, LPDDR4 & MIPI 
DPHY 2GbpsGeneral FPGA 

Value for 
Mainstream Markets

High Performance 
& Low Power

Ultimate Compute 
& Connectivity
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New Family: Topaz

Tz50 Tz110 Tz170 Tz75 Tz100 Tz200 Tz325

52160 120584 161008 75520 101440 215360 326080

2,4 6,41 11,14 5,34 6,32 15,77 19,22

140 320 544 264 312 840 1008

4 10 10 12 12 12 12

34 80 80 166 166 181 181

146 232 232 140 140 235 235

Yes Yes Yes Yes Yes Yes Yes

- X32 X32 1x32 1x32 2x32 2x32

- X4 X4 X2 X2 X3 X3

- - - X8 X8 X16 X16

- - - 1x Gen3x4 1x Gen3x4 2x Gen3x4 2x Gen3x4

- - - Yes Yes Yes Yes

F100 0.5mm 5.5x5.5mm 0,61,0,0

F225 0.65mm 10x10mm 23,140,0,0

F256 0.8mm 13x13mm 27,142,0,0

J361 0.65mm 13x13mm 20,110,2,x16,0 20,110,2,x16,0

G400 0.8mm 16x16mm 74,200,0,0,0 74,200,0,0,0

J484 0.8mm 18x18mm 27,116,4,x32,0 27,116,4,x32,0

N441 0.5mm 11x11mm 18,86,1,16,8 18,86,1,16,8

N576 0.65mm 16x16mm 43,100,2,x32,8 43,100,2,x32,8

N676 0.8mm 22x22mm 84,140,2,x32,8 84,140,2,x32,8

N484 0.8mm 18x18mm 21,85,1,x32,8 21,85,1,x32,8 20,85,1,x32,8 20,85,1,x32,8

C529 0.8mm 19x19mm 51,176,1,x32,0 51,176,1,x32,0

N676 0.65mm 18x18mm 63,130,2,2x32,12 63,130,2,2x32,12

MIPI DPHY x4 2Gbps Hard IP

Topaz

10K RAM (Mb)

DSP

PLLs

GPIO

HSIO

   MIPI DPHY 1.3G, support CSI-2/DSI

LPDDR4 (hard controller) 

Logic Elements (LE)

12.5/10.3 Gbps Serdes (-3/-2)

PCIE Gen3 (8G) hard controller

Harden Quad-Core Risc-V CPU

HVIO/HSIO/MIPI/LPDDR4/SERDESPackage
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Efinix Low Power FPGAs

Trion Topaz Titanium
LE (k) 4-120 50-325 35-1000

MIPI CSI 2 1.5Gbps HSIO: 1.3Gbps/Hard: 2Gbps HSIO: 1.5Gbps/Hard: 2.5Gbps
MIPI DSI NA HSIO: 1.3Gbps/Hard: 2Gbps HSIO: 1.5Gbps/Hard: 2.5Gbps

LVDS 800Mbps 1300 Mbps 1500Mbps
DDR Memory DDR3 1066 Mbps LPDDR4 2.4Gbps LPDDR4/X up to 3.3Gbps

RISC-V Soft : up to 120MHz Soft up tp 250MHz/Hard Quad: 800MHzSoft up tp 350MHz/Hard Quad: 1000MHz
SERDES NA up to 12.5Gbps up to 16Gbps
PCI-E NA up to GEN3x4 up to GEN4x4
10GE NA soft IP soft IP
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Automotive Ready Devices

AEC-Q100 (Grade 3) application
Tj= -40 - 105°C

Speed Grade = Q4

AEC-Q100 (Grade 2) Application
Tj= -40 - 125°C

Speed Grade = Q3

T13F256

T20F256

T13F169

T20F169

Ti60F225 Ti180J484

Ti120J484

Ti90J484

https://www.efinixinc.com/shop/t13.php
https://www.efinixinc.com/shop/t20.php
https://www.efinixinc.com/shop/t20.php
https://www.efinixinc.com/shop/t20.php
https://www.efinixinc.com/shop/ti60.php
https://www.efinixinc.com/shop/ti180.php
https://www.efinixinc.com/shop/ti120.php
https://www.efinixinc.com/shop/ti90.php
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Security AEC-Q100

High Performance, Low Power
Quantum Compute Fabric in TSMC 16nm

16Gbps PCIE Gen4 and 
Multi Protocol Serdes

Embedded Hardened 
Quad-Core Risc-V CPU

High Performance, Low Power 
LPDDR4/4x offering

MIPI DPHY 2.5G Hard IP
All HSIO support MIPI DPHY 1.5G
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Benefit of Quantum architecture: Trion

ÅUtilization >90%

ÅAll XLR from the datasheet are accessible, no reduction because of 
routing as routing is using additional XLRs which are not accessible 
for logic.

Ta
AF

LUT (k) Reg. (k) Frequency (MHz)Memory (Mbit) Mult MIPI RX DDR Typ. Stb (mW)Typ total (mW) WC total (mW) LP WC total (mW)
T8 7 3 10 0.05 4 0 0 0.205 2.7 2.9 2.9
T20 18 13 100 0.5 30 0 0 38 164 172 144
T35 30 20 100 0.5 30 x4 @1.5GbpsLPDDR3x16/1066Mbps 45 440 464 400

T120 100 70 100 2.5 100 x4 @1.5GbpsLPDDR3x16/1066Mbps 75 1007 1061 902

25Deg. C
12.50%

LP: Low Power (1.1V vs 1.2V)
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Benefit of Quantum architecture: Titanium

Å60K LE in a 3.5x3.4mm package

ÅAll XLR cells are available, calculate 5-10% for routing.

ÅQUAD Risc-V @1GHz: 400mW

ÅLPDDR4x/x16/@3Gbps: 650mW

Ta
AF

Device LUT (k) Reg. (k) Frequency (MHz)Memory (Mbit) Mult PCI-E Hardwired QUAD RISC-V MIPI RX DDR Typ. Stb (mW)Typ total (mW) WC total (mW) LP WC total (mW)
Ti60 50 30 200 1 100 0 0 0 0 52 225 269 183

Ti180 160 100 200 10 500 0 0 x4 @2.5Gbps LPDDR4x/x16/3Gbps 80 1520 1607 1362
Ti135* 100 70 200 9 400 x4 Gen4 Quad @0.9GHz x4 @2.5Gbps LPDDR4x/x16/3Gbps 40 3140 4004 3015
Ti375* 320 200 200 20 1000 x4 Gen4 Quad @0.9GHz x4 @2.5Gbps LPDDR4x/x16/3Gbps 94 4800 6463 4083

25Deg. C
12,50%

LP: Low Power (0.85V vs 0.95V)
*: preliminary data
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SoftIP/ RISC-V® SOC offering
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Continue Innovation

Å Soft Processor (Performance)
Å RV32 with IMAFDC extension
Å 100-400Mhz System Clock 
Å Quad Core
Å Multi-way Instruction and Data Cache
Å MMU, Linux Capable
Å Hardware FPU 
Å Custom Instruction

Sapphire 
Lite

Å Hard Processor (High Performance)
Å RV32 with IMAFDC extension
Å >1GHz System Clock
Å Quad Core
Å Multi-way Instruction and Data Cache
Å MMU, Linux Capable
Å Hardware FPU 
Å Custom Instruction
Å ~500mW CPU Hard IP power 

Sapphire 
High 

Performance

Sapphire 
SoC

Å Soft Processor (Area)
Å RV32 with IM extension
Å 100-200Mhz System Clock 
Å Single Core
Å Instruction and Data Cache
Å 4KLE resource consumption

Same Embedded Software Development, IDE, Tool Chain, Driver

Risc -V IDE Debugger Linux OS RTOS Zephyr OS

Ethernet
Linux/ FreeRTOS
Solution Stack

SD Card 
Storage

Solution Stack

and more..

Ti375, Ti240, 
Ti165,Ti135,Ti85

Efinity  2023.2
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Comparison Hard VS Soft Sapphire

Å128-bit internal bus

ÅImproves data path latency between 
CPU and periphery

ÅStatic branch predictor 

ÅUnblocked operation for custom 
instruction 

ÅDedicated FPU for each core

Å8 Hardware breakpoints for debug 
module 

ÅData coherency between CPU and DMA 
channel (AXI Master)

ÅAdditional write buffer to improve write 
performance to external memory

ÅMax 64-bit internal bus

ÅHigher latency due to pipelining, trade -off 
for fmax

ÅNo branch predictor

ÅStall CPU pipeline until get the result from 
custom ALU

ÅShared FPU for multi-core configuration

ÅUp to 4 hardware breakpoints

ÅNo data coherency between CPU and DMA 
channel (AXI master)

ÅNo write buffer introduced in SoC

5/20/2025 29

Hard Sapphire Soft Sapphire
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Sapphire 

ÅNew:
ÅLINUX MMU

ÅFPU

ÅCustom Instructions

31
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Required Software and Tools

ÅEfinity ®  software

ÅPre-compiled, open-source SDK

ÅEclipse IDE for managing projects and 
software with Ashling GUI

ÅRISC-V GCC compiler and GDB debugger

ÅOpenOCD debugger for debugging 
applications
ÅSupport of Lauterbach Tracer 

ÅWindows build tools (Windows)

ÅAvailable from our web page
Åhttps://www.efinixinc.com/products -riscv.html

32
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AI: Ease of Integration 

33

FPGA

RISC-V

M
e

m
o

ry In
te

rfa
ce

System
Interconnect

TFlite Micro 
Library

Custom 
Instruction 

Interface

TinyML 
Accelerator

Memory 
Controller

AXI Interconnect

Efinix AI Engine

Sensor
Sub-system

&
AI Detection 

Post-processing

Customer System

External Memory

AI Input Buffer0

AI Output BufferAI Input Buffer1

Note:
Å APB3 interface is utilized for handshake between 

Customer System and Efinix AI Engine
Å Input data for AI inference are stored in AI Input 

buffer, multi-buffering for processing without delay.
Å AI inference output such as bounding box 

coordinates are stored in the AI output buffer.

AI Input Buffer2

APB3

Output

Sensor
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(.tflite)

Efinix Sapphire 

RISC-V SoC

Converter Micro Library

+ Efinix TinyML 

Accelerator+

AI: TinyML Implementation

Follow the typical implementation ways

Å Module training

Å Quantization/Converter

Å TinyML Accelerator

Å AI inference on FPGA
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AI: Differentiation Advantages

üCustom AI Acceleration

ÅCustomizable TinyML accelerator using GUI-based Generator

ÅResource estimator to facilitate design space exploration

üFast Prototyping

ÅSingle platform that facilitates end-to-end AI design flow

ÅFast Go-to-market 

üEfinix 16nm Titanium FPGAs

ÅLow Power + Small Form Factor

ÅHigh Performance & Scalable Density

x201
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Development Kits
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Titanium Development Kits

Ti60F225C-DK
available

Ti180J484C-DK
available

Ti375C529C-DK
available

Ti375C1156C-DK
available

EFX_DC_GPIO_B
LVDS expansion

EFX_TI60_2x30_IFB
Dual MIPI to DSI

EFX_DC_CAM_FPC15_B
Raspberry PI Con

EFINIX_IFB_PICAMX2
Dual Raspberry PI Con

EFX_FMC_DDR3_GBIO
FMC DDR3 and GPIO

EFX_GPIO_FL_DC_C
FMC to QSE

EFX_RGMII
Ethernet card

Daughter Cards
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Topaz: Tz170J484C-DK

Main Features σ
¶ Tz170 FPGA in a 484-ball FineLine BGA package 

¶ 2x 256Mb SPI NOR flash memories

¶ Four MIPI, LVDS, and GPIO high-speed connectors to attach daughter cards 

¶ FMC LPC connector 

¶ Micro-SD card slot

¶ USB Type-C connector for programming the flash or Tz170 FPGA using the 
Efinity® software 

¶ 6 User LEDs 

¶ 2 User pushbutton switches 

¶ 33.33 MHz, 50 MHz, and 74.25 MHz oscillators for PLL input

¶ 12.0 V power supply connector

¶ Resale Price:  $400

¶ Ordering Code: Tz170J484C-DK
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Efinity® Integrated Development Suite
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ÅStandard RTL-to-

bitstream FPGA 

development tool 

(free of charge)

ÅCore and 

interface concept 

enables system 

integration 

Core Designer
FPGA Core Fabric

(Synthesis, Place and Route)

Interface Designer
Subsystems

(I/O, DDR, MIPI, etc.) 

Design 
Entry

Synthesis
Place & 
Route

Timing 
Analysis

Debugging
Bitstream 

Generation
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Netlist Viewer
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IP Manager
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Floorplan Viewer
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SERDES access : PCI-E
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SERDES access : Ethernet 10/5GE
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SERDES access : Ethernet 1.25/2.5G
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SERDES access : PMA direct
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Package Planner
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Hardware Debugger
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Efinity Transceiver Debugger


