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Congested designs

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

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

Erasing 40 Years of Inefficiency

Quantum
Optimum Routing/Logic Ratio
Every Time: Perfect Efficiency

Traditional FPGA
Expensive and Inefficient

BEFINIX.

A High Performance
A Small Size

" A Lower Power
A Cost Optimized

A Silicon process agnostic

Clustered Logic
Block (CLB) Logic

Element (LE)

BEFINIX.



exXchangeable Logic and Routing (XLR) Cells
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Product Portfolio
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Efinity Tools

TRi N
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.

Mid-Range 4k120K LE Mainstream FPGA50K-325K LE Mid-High Range 35k 1M LE RTL to Bitstream Generation
Cost Optimized Performance/Cost Optimized Performance Optimized A Simple and Intuitive GUI
1.5Gb MIPI D-PHY +CSI 2.0Gb MIPI D-PHY +CSI 2.5Gb MIPI D-PHY +CSI A Floorplan Editor
DDR3 Controller 1066Mbps LPDDR4 Controller 2.4Gbps LPDDR4/4X Controller 3.3Gbps A Timing Browser and STA
Mask Programmable Enhanced DSP Enhanced DSP A Hardware Debugger
SERDES up to 12.5Gbps SERDES up to 16Gbps
Quad RISGV @800VIHz Quad RISCV @1GHz
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Trion® FPGAs (Gen 1)

A Focus on Consumer, Industrial Markets, Communications Markets with

varied applications
A Traditional FPGA markets
A Emerging edge Al computing markets
A Applications: mobile, 10T, LED, automation, robotics, video, audio, sensing integration, display,
computer vision, etc.

A 4K to 120K LEs on 40LL SMIC silicon process

A Traditional SRAMbased FPGA
A Masked option for T20/T13/T8/T4 i boots internally vs. using a configuration device

A Optimized for low power

A Hard core blocks for DDR memory controllers (1066Mbps) and D-PHY v1.1 and
CSE2v1.3

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

See how Trion FPGAs are
driving edge AI computing!

nix  FPGAs are flexib! (5
v‘a; rate
EFINIX® @2023 Efinix Inc. - Confidential and Proprietary R TIhm—




Trion Family Table

Feature T20 T35 T55 T120
Logic Elements (LES) 3,888 | 7,384 12,828 19,728 31,680 54,195 84,096 112,128
Mask Programmable Memory a a a a f f f f
Embedded RAM bits (kb) 77 77 727 1,044 1,475 2,765 4,055 5,407
18 x 18 Multipliers 4 8 24 36 120 150 240 320
Packages (GPIO/PLLs/LVDS PairsTX,RX/MIPI-CSI2 TX,RX/DDR)
49-ball FBGA (0.4 mm, 3x3 mm) 33 |1]33|1] -
80-ball WLCSP (0.4, 4.5x3.6mm) 335 - 1,1 -
81-ball FBGA (0.5, 5x5 mm) 55 1]55 1 -
100-pin LQFP (0.5, 14x14 mm) (SIP) 65 4 44 - -|es 4 a4 - -
144-pin LQFP (0.5, 20x20 mm) 97 5 6,6 97 5 6,6 - -
169-ball FBGA (0.65, 9x9 mm) 73 5 812 2,2-|73 5 812 22 -
256-ball FBGA (0.8, 13x13 mmy)*/** 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 x8x16|130 7 20,26 2,2 x8x16[130 7 20,26 2,2 x8,x16 |130 7 20,26 2,2 x8,x16 |130 7 20,26 2,2 x8x16
400-ball FBGA (0.8 16x16 mm) 230 7 20,26 - x8x16|230 7 20,26 - x8x16
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.  ** LVDS Pairs (TX, RX) PLLs
subject to change
*: T20F256 not pincompatible with MIPI Pairs (TX, RX) DDR

T3RE256

EFINIX.
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Titanium Under the Hood

A TSMC 16nm Process

A High Performance for the Most Demanding
Applications
A High Density and Low Power Consumption

A 2nd Generation Quantum

Fabric
A Optimized for Compute & Artificial Intelligence

A High Speed Interfaces

A Designed for Video and Quantum Acceleration

BEFINIX.
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Titanium Family Table

Ji

Ti60 Ti90 Til35 Til65 Ti750
LE (k) 36 | 62 83 92 123 134 162 176 237 370 550 750 | 1000
10K RAM (Mb) 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
DSP 93 | 160 300 359 478 486 590 640 946 1344 1936 | 2736 | 3648
PLLs 4 4 12 10 10 12 12 10 12 12 12 12 12
HVIO 34 | 34 166 80 80 166 181 80 181 181 200 200 200
HSIO 146 | 146 140 232 232 140 235 232 235 235 320 320 320
MIPI DPHY 1.5G, support CSI-| Yes| Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
MIPI DPHY x4 2.5Gbps Hard IH - - X2 X4 X4 X2 X3 X4 X3 X3 X3 X3 X3
LPDDRA4/X ( > 3Gbps) - - X32 X32 X32 X32 2 X32 X32 2 X32 2 X32 2X72 | 2x72 | 2x72
RISC-V hardwired X X X X X X X X
16 Gbps Serdes - - X8 - - X8 X16 - X16 X16 X16 X16 X16
25.8 Gbps Serdes - - - - - - - - - - X8 X8 X8
PCIE Gen4 (16G) hard controll{ - | - (13); :g('f é’;:ﬂf 2x PCIE Gen4k4 2x PCIE Gen4y2x PCIE Gen4 é’; :gs (23’; :gs (23’; :AS:E
Packages (HSIO/HVIO/LPDDR4/MIPI /SERDES)
W64 0.4mm |[3.5x3.4mn| - 34/0 - - - - - -
F100 (SIP) ]0.5mm [5.5x5.5mm] 610 | 61/0 - - - - - -
F100 0.5mm |[5.5x5.5mn| 610 | 61/0 - - - - - -
F225 0.65mm[10x10mm | 140/23| 140/23 - - - - -
F256 0.8mm [13x13mm | 142/27| 142/27 - R B _ _
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 l19x19mm | - - 210/48/32/0/0 | 210/48/32/0/0 - 210/48/32/0/0 R -
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/14 - 167/50/32x2/2RX/16| 167/50/32x2/2RX/14
N1156 1.0mm [35x35mm | - - - - 234/103/32x2/3/16 - 234/103/32x2/3/16 | 234/103/32x2/3/16 X X X
Avaialble

EFINIX ** subject to change, just in the d_iscussion | and Proprietary
®F100 (SIP) :16 MbFlash + 256Mbit HyperR/

J484 (SIP) : 2Gb LPDDR4X

Available soon



Cern collaboration

DRD 7.6 a/b framework

Aquantum FPGA owletector modules using
Interposer technology (Ti60)

EFINIX @2023 Efinix Inc. - Confidential and Proprietary
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TI60OF100 SIP

AFPGA with 60K LE, 2.6Mb Memory, 160 DSP Blocks
ABGA 100 Package (5.5x5.5mm, 0.5mm pitch)
ASPI flash 16Mb

AHyperRAMPSRAM up to 6.4Gbps (400Mbps x 16) (256MDb)
A500Mbps available soon ! i

AMIPI-CSI/DSI up to 1.5Gbps support. — ,##7 #%
A2x8 MIPI 1i6 i
A2x4 MIPI g

ALVDS support up to 1.5Gbps Sas,
A\16Mb o] Flash" * - :

AVCC: 0.95/0.85V

256Mb HyperRam
@500Mbps

BEFINIX.
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T1180 SIP Devices

ATi180J484D1

ABGA484 package (15x15mm, 0.65mm pitch)

ALPDDR4x 2Gb x16 @2.5 Gbps in package

A2x2.5G MIPI x4

APreliminary datasheet : December 2024

ASampl es and Dev, Kit: Q162025

EFINIX 5/20/2025 @2023 Efinix Inc. - Confidential and Proprietary 14
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BEFINIX.

Advantage

* Advantages compared with Ti180 standalone FPGA

Package Size l 30%

Ti180 FPGA Simplify PCB layout

50Gh Low Power System
~50Gbps

#High Speed 10 I 74

2Gb 16bit

LPDx4

#High Voltage IOIZ7

*Stacked way in real

@2023 Efinix Inc. - Confidential and Proprietary

T1180J484D1
Standalone FPGA
Features Til80D1 Ti180
LE 176256 176256
10K RAM (M bitg) 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 4ARX/4ATX
Package J484D1 J484
Pitch 0.65mm 0.8mm
Size 15x15mm | 18x18mm




T190/120/180 Variants

Smallest Size

HVIO:20, HSIO: 110, MIPI: 2 ports,
J361 0.65mm, 13mm x 13miILPDDR4/4x (x16): 48Gbps

HVIO: 74, HSIO: 200, MIPI: O,
G400 0.8mm, 16mm X 16mmLPDDR4/4X:O

J484 HVIO: 27, HSIO: 116, MIPI: 4 ports,
L484 0.8mm, 18mm Xx 18mmLPDDR4/4X (X32) QGGbpS

Ti180 J361 Ti180 J484 Ti180 G529

13x13 mm 18x18 mm 19x19 mm

High Performance
HVIO: 48, HSIO: 210, MIPI: O,
G529 0.8mm, 19mm x 19mmLPDDR4/4X (X32)Z 105.6Gbps

Note: G400 and J484 support automotive grade

EFINIX® 5/20/2025 @2023 Efinix Inc. - Confidential and Proprietary © 2022 Efinix, Inc.



Titanium Ti1375 Highlight

/Quantum“" compute fabric

A TSMC 16nm process

A High performance, Low power fabric
A 0.95V and 0.85V (LP mode) support
A High DSP compute capability

\A High Embedded Memory resource

A

/3300-LPDDR4/4X Hard IP

A x32-bit LPDDR4/4x @ 3300Mbps

A LPDDR4x reduce /0 voltage by 50% for
both memory & controller (1.1V to 0.6V)

A Harden DDR PHYand Controller IP,

optimum performance and power
\ p p p /

é Security

A AESGCM Bitstream Encryption
A AESGCM Symmetric Authentication
\_A RSA4096 Asymmetric Authentication )

( )

Qualification
A AEGQ100
|\

e N
Quad CoreRiscV RV32 SoC
A Quad Core RV32IMACFD

A MMU, FPU, Custom Instruction support
. J

BEFINIX.

Quad 16Gbps High Speed Serdes

A Support x1, x2 and x4 configurations

A Support PCle 4.0, 10GKR, SGMII, PH¥
only mode

\A Single Root 10 Virtualization (SRIOV)

KPCIE Gen4x4 Controller Hard IP \

A Compliant with PCle 4.0, 3.2, 2.1, and 1.1
Spec

A Support x1, x2 and x4 configurations

A Configure as Root Port (RP), or End Point
(EP)

7

. -

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

instances (RX & TX) ® ‘.

A CSk2, DSIsoftiP = :

~

- <
s » »

High Voltage 10 * - e P
A 3.3v, 25V 18Vcapable° "

® 8 2=

k »

o -
* u
S 5
e °



Titanium Quad Core RV32 SoC

A Quad Core RV32 Hard SoC

A CPU:
A 6-stages pipeline iorder architecture
A Instruction: IMACFD
A Cachei$ & D$, 4ways 16KB each
A MMU, FPU, Branch Predictor supports
A Custom Instruction supports

A SoC:
A 16KB on Chip RAM oy .
A Hard Wired 256b AXI14 External Memory to LPDDRA
A 128b AXI Master @ 250MHz -
A 32b AXI Slave @ 250Mhz . .
A 24 User Interrupts e .
A CLINT timer, User timer, PLIC Ras .

A Target @1.0GHz CPU Fmax @ 450mW typlcal (4 cores)
A Linux & RTOS ready ‘
AOne design en i’ro.n'mentf Wi

BEFINIX, = -7 G




Titanium Ti1135 Highlight

/Quantum“" compute fabric

A TSMC 16nm process

A High performance, Low power fabric
A 0.95V and 0.85V (LP mode) support
A High DSP compute capability

\A High Embedded Memory resource

/3300-LPDDR4/4X Hard IP

A x32-bit LPDDR4/4x @ 3300Mbps

A LPDDR4x reduce I/0 voltage by 50% for
both memory & controller (1.1V to 0.6V)

A Harden DDR PHYand Controller IP,

\ optimum performance and power

A

é Security

A AESGCM Bitstream Encryption
A AESGCM Symmetric Authentication
\_A RSA4096 Asymmetric Authentication

Vs

Qualification
A AEGQ100
|\

-
Quad CoreRiscV RV32 SoC
A Quad Core RV32IMACFD
A MMU, FPU, Custom Instruction support

.

BEFINIX.

2x Quad 16Gbps High Speed Serdes

A Support x1, x2 and x4 configurations

A Support PCle 4.0, 10GKR, SGMII, PH¥
only mode

J

/PCIE Gen4x4 Controller Hard IP

A Compliant with PCle 4.0, 3.2, 2.1, and 1.1
Spec

A Support x1, x2 and x4 configurations

A Configure as Root Port (RP), or End Point
(EP)

\A Single Root |0 Virtualization (SRIOV)

\

-

(2.5Gbps MIPI-DPHY-Hard IP

A2 MIPI-DPHY 2.5Gbps x4 lanes Hard IP
instances (RX & TX) - AR

CSI2, DSI soft IP

~

( v © - N\
High Voltage 10 ® S
A 3.3V, 2.5V, 1.8V capable .
\_ L — —
e =5 4 N
High Speed 10 B .
A LVDS 1.5Gbps * ®» 8 o
A MIPI-DPHY 1.5Gbps e
\. R Y,
7 : =
w_ p »
Dynamic Reconfigure PLL
‘A Fractional PLL : _
- J




e
AL
q zUEOUE zUEi
mn@m Ultimate Compute

i & Connectivit
TOPA‘VZ' High Performance ’

16/25Gbps MultiProtocol SerDes, PCIE Gen4

I Rﬁ " Value for & LOW Power Controller, Quad Core RISCCPU
— I Mainstream Markets Low Power, Size, 3.3Gbps LPDDR4/4x &

FPGA MIPI DPHY 2.5Gbps

General FPGA Performance, Low Po[\;vFi:,\l(Zz(ébé)psSSerDes, LPDDR4 & MIPI

IO Rich, Wide Range Selection, MIPI DPHY
Csl, DDR

BEFINIX. 2



New Family: Topaz

EFINIX.

Topaz Tz50 Tz110 Tz170 Tz75 Tz100 Tz200 Tz325
Logic Elements (LE) 52160 120584 161008 75520 101440 215360 326080
10K RAM (Mb) 2,4 6,41 11,14 5,34 6,32 15,77 19,22
DSP 140 320 544 264 312 840 1008
PLLs 4 10 10 12 12 12 12
GPIO 34 80 80 166 166 181 181
HSIO 146 232 232 140 140 235 235

MIPI DPHY 1.3G, support CSI-2/DSI Yes Yes Yes Yes Yes Yes Yes
LPDDR4 (hard controller) - X32 X32 1x32 1x32 2x32 2x32
MIPI DPHY x4 2Gbps Hard IP - X4 X4 X2 X2 X3 X3
12.5/10.3 Gbps Serdes (-3/-2) - - - X8 X8 X16 X16
PCIE Gen3 (8G) hard controller - - - 1x Gen3x4 1x Gen3x4 2x Gen3x4 2x Gen3x4
Harden Quad-Core Risc-V CPU - - - Yes Yes Yes Yes
Package HVIO/HSIO/MIPI/LPDDR4/SERDES
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
J4as4a 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




Efinix Low Power FPGAS

RiON  Topaz  JTiLTOoy

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 LPDDRA4/X up to 3.3Gbps
RISC-V | Soft: up to 120MHz Soft up tp 250MHz/Hard Quad: 800MHZAoft up tp 350MHz/Hard Quad: 1000M|
SERDES NA up to 12.5Gbps up to 16Gbps
PCI-E NA up to GEN3x4 up to GEN4x4
10GE NA soft IP soft IP

EFINIX @2023 Efinix Inc. - Confidential and Proprietary
®



Automotive Ready Devices

AEGQ100 (Grade Yapplication AEGQ100 (Grade 2Application
Tj=-40- 105°C Tj=-40- 125°C
Speed Grade = Q4 Speed Grade = Q3
° Q4 ° Q4 & Q3 ® : Q3 . F :
s @ ¢ @ E——— - o
TRiON TRiON Tiawuy ( Tilawwy 2 AR
T20F256 T13F169 Ti60F225 y Ti180J484 B 3
U1274501A U1234501A CP7274B P69S39B E :
A1921 ® A1915 ) B1938 @ e B2314 ) = . = :
CHINA CHINA . i o' ® B :
T13F256 T13F169 Ti6OF225 B
. . » 2
T20F256 T20F169 B e ., e
.
QEFINIX@ @2023 Efinix Inc. - Confidential and Proprietary o )
=



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

I!Eilﬂ : High Performance, Low Power
= iHE y  Quantum Compute Fabric in TSMC 16nm

T E)g}qééé 16Gbps PCIE Gen4 and

. 4.0 Multi Protocol Serdes
T1375/240/165/135/85

</ Embedded Hardened
=ISC Quad-Core RiscV CPU

Quantum® Compute
Fabric
: MIPI DPAY 2.5G Hard IP

AII HSIO SUpport MIPI DPL—IY 1 SG

PCIE Gen4d
LPDDRA4/4x

16G Serdes
MIPI 2.5G

- .
-« o
-

) High Performance, Low Power-
““er | PDDR4/4x offering  * .

BEFINIX.



Benefit of Quantum architecture: Trion

Ta |25Deg. C
AF  112.50%
LUT (k)| Reg. (k)] Frequency (MH})Memory (Mbit} Mult MIPI RX DDR Typ. Stb (mW) Typ total (mW)) WC total (mW) LP WC total (m\W\

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 @1.5GbgsLPDDR3x16/1066Mbps 45 440 464 400

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

LP: Low Power (1.1V vs 1.2V)

AUtilization >90%

AAIl XLR from the datasheet are accessible, no reduction because of

routing as routing Is using additional XLRs which are not accessible
for logic.

EFINIX @2023 Efinix Inc. - Confidential and Proprietary
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Benefit of Quantum architecture: Titanium

Ta 25Deg. C
AF 12,50%
Device LUT (k)| Reg. (k)] Frequency (MHZzMemory (Mbitl) Mult PCI-E | Hardwired QUAD RISJ-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
Til80 160 100 200 10 500 0 0 x4 @2.5Gbpp LPDDR4x/x16/3Gbps 80 1520 1607 1362
Til35* 100 70 200 9 400 x4 Gen4 Quad @0.9GHz | x4 @2.5Gbpp LPDDR4x/x16/3Gbps 40 3140 4004 3015
Ti375* 320 200 200 20 1000 | x4 Gen4 Quad @0.9GHz | x4 @2.5Gbpp LPDDR4x/x16/3Gbps 94 4800 6463 4083

LP: Low Power (0.85V vs 0.95V)
*: preliminary data

A 60K LE in a 3.5x3.4mm package

A All XLR cells are available, calculate 510% for routing.
A QUADRIscV @1GHz: 400mW

A LPDDR4x/x16/@3Gbps: 650mW

EFINIX.

@2023 Efinix Inc. - Confidential and Proprietary



BEFINIX.

SoftlP/ RISC-V® SOC offering - . :

Copyright © 2023. All rights reserved. Efinix, the Efinix logo, the Titanium logo, Quantum, Trion, and Efinity are trademarks of Efinix, Inc. All other trademarks and service
marks are the property of their respective owners. All specifications are subject to change without notice.



Continue Innovation

Sapphire
Sapphire pp

Sapphire

High
Lite 2

SoC Performance

Efinity 2023.2 Ti375, Ti240,

Ti165,Ti135,Ti85

Hard Processor (High Performance)
RV32 with IMAFDC extension
>1GHz System Clock

Quad Core

Multi-way Instruction and Data Cache
MMU, Linux Capable

Hardware FPU

Custom Instruction

~500mW CPU Hard IP power

Soft Processor (Performance)

RV32 with IMAFDC extension
100-400Mhz System Clock

Quad Core

Multi-way Instruction and Data Cache
MMU, Linux Capable

Hardware FPU

Custom Instruction

Soft Processor (Area)

RV32 with IM extension
100-200Mhz System Clock
Single Core

Instruction and Data Cache
4KLE resource consumption

Too T Too To Too To T Do
Too To Joo To T Do
Too Too Joo Too Too o T o T

Same Embedded Software Development, IDE, Tool Chain, Driver

B/\! LAUTERBACH A gyg@@g L’ w Ethernet SD Card

" Zephyr~ Linux/ FreeRTOS Storage and more..

-_ """" ) Solution Stack Solution Stack
Risc-V IDE Debugger Linux OS RTOS Zephyr OS

BEFINIX.




Comparison Hard VS Soft Sapphire

Hard Sapphire Soft Sapphire

A 128-bit internal bus A Max 64-bit internal bus

A Improves data path latency between A Higher latency due to pipelining, trade -off
CPU and periphery for fmax

A Static branch predictor A No branch predictor

A Unblocked operation for custom A Stall CPU pipeline until get the result from
Instruction custom ALU

A Dedicated FPU for each core A Shared FPU for muIt'rcc/e configuration A '

A 8 Hardware breakpoints for debug A Up to 4 hardware breakpomts B -

module A No data coherency between CPU and DMA
A Data coherency between CPU and DMA channel (AXI master)

char_mhel (AXI Master) A No write buffer introduced in‘SoG
A Additional write buffer to improve write Y
performance to external memory

BEFINIX. = - .



Sapphire

Sapphire SoC

VexRiscv Core
Custom
Processing «—»
Logic

Custom

Instruction 1$ £

MMU FPU
I I/D 32 bits

System Main Memory Bus

r

h
ID 32 bits D 32 bits

Up to 5 User APB3

Peripherals On-Chip

RAM

! :

System Peripheral Bus

! ! P

GPIOs ~ UARTs SPI

Masters
(up to 32) (up to 3) (up to 3)

! Pt

PLIC

EFINIX.

! !

12C Masters
(up to 3)

AXI4

<+» Master «——— User Logic
Interface ~ AXI4
Full

AXl4 Duplex

» €» Slave <+—— User Logic
o Interface
4
<
AXI3
Half
External Duplex
+» Memory «+——
Interface Memory

Controller

User
Timer
(upto 3)

!

@2023 Efinix Inc. - Confid¢

LLLLi)

T T

New:
ALINUX MMU
AFPU
A Custom Instructions

50C Cache/Memory Debug UART SPI c GPIO APB3 AXH User Interrupt User Timer Base Addr L4

Option Standard

Ps

Lite
Core Number 1 A
Frequency (MHZ) 100 v

Peripheral Clock Use separate clock domains for the peripherals and CPU.

Cache v Include a cache controller.

Custom Instruction Include the custom instructions interface.

Linux Memory Management Unit Include the memory management unit (MMU) with sv32 page-based virtual memory.

Floating-peint Unit Include the floating point unit with F and D instructions set extension.

Atomic Extension Include the atomic instructions set extension.

Compressed Extension Include the compressed instructions set extension.

31
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Required Software and Tools

AEfinity ® software
APre-compiled, open-source SDK

FPGA

AEclipse IDE for managing projects and RISC.V SoC L Dol
software with Ashling GUI Softvare
ARISGV GCC compiler and GDB debugge I f
AOpenOCDdebugger for debugging | I e it
applications L or = dosion o oty
A Support of Lauterbach Tracer Sofwar I, IRV e
. . . P fashmeny. s>} FPoA
AWindows build tools (Windows) | T T—
Create Software Code (C/C++) (RTL) Design

A Available from our web page
A https://www.efinixinc.com/products -riscv.html

EFINIX @2023 Efinix Inc. - Confidential and Proprietary 32
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Al. Ease of Integration

FPGA External Memory

Al Input BufferO

a
v

A 4 <
1 Customer System Al Input Bufferl Al Output Buffer

v

Al Input Buffer2

v RISeV

Note:
A APB interface is utilized for handshakebetween
CustomerSystemand EfinixAl Engine

1

1

1

1

1

1

1

1 . .
! “*I**  TFlite Micro
1

1

1

1

1

1

1

L|brary A Input data for Al inference are stored in Al Input
Custom 1 APB3, - buffer, multi-bufferingfor processingvithout delay.
Instruction [ [ : A Al inference output such as bounding box
Interface System| | ! I coordinatesare storedin the Al output buffer.
Interconnect| | : | g Output
T A 1 e e e e e e e — - !

EFINIX @2023 Efinix Inc. - Confidential and Proprietary 33
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Al: TinyML Implementation

Follow the typical implementation ways

A Module training

A Quantization/Converter
A TinyML Accelerator
A Al inference on FPGA

£ v ’
@ . (-tflite) : y
@ TensorFlow TensorFlow Lite RISC +  TensorFlow Lite +
O Converter Micro Library

EFINIX @2023 Efinix Inc. - Confidential and Proprietary
®



Al: Differentiation Advantages

INFERENCE TIME (ms) WITH EACH SUBSEQUENT ACCELERATOR ADDED

(i Custom Al Acceleration  EE R
A Customizable TinyML accelerator using GUI-based Generator |
- g . . 4000 X201
A Resource estimator to facilitate design space exploration
U Fast Prototyping - v
) - +HMAXIMUM ss::l(‘:zou
A Single platform that facilitates end-to-end Al design flow e ST e T T
A Fast Go-to-market _
U Efinix 16nm Titanium FPGAs T —
A Low Power + Small Form Factor o

Hardware Di
 output/mediapips_face landmark/defines.v...

A High Performance & Scalable Density

EF’NIX @2023 Efinix Inc. - Confidential and Proprietary
®
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Development Kits_ "% =
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Trion T120 BGA576 Development Kit Trion T120 BGA324 Development Kit

Development Kits

BEFINIX.




Titanium Development Kits

Ti60F225GDK Ti180J484CGDK Ti375C529CGDK Ti375C1156GDK
available available available available

Daughter Cards

e
- . .
v
< =,
] L3 - 5 - - .

EFX DC_GPIO_ B EFX_TI60 2x30_IFBEFX_DC_CAM_FPC15_BEFINIX_IFB_PICAMX2 EFX_FMC_DDR3_GBIGFX_GPIO_FL_DC_C gpx rgmil
LVDSexpansion Dual MIPI to DSI  Raspberry PICon Dual Raspberry PICon FMC DDR3 and GPIO FMCto QSE Ethernet card

BEFINIX.




Main Features o

= == =4 -4 -2

= == =4 -a -

Topaz: Tz1/0J484C-DK

Tz170 FPGA in a 484ll FineLineBGA package LZEFINIX

2x 256Mb SPI NOR flash memories

Four MIPI, LVDS, and GPIO feghed connectors to attach daughter cards v
FMC LPC connector .Ipr‘\Z_

Micro-SD card slot T2170 J484

USB Typ€ connector for programming the flash or Tz170 FPGA using the s Development Kit

Efinity® software
6 User LEDs

' 2 User Pushbuttons 6 User LEDs 2 MIP| RX x4, LVDS, GPIO
2 User pushbutton switches D—l T F’ QSE Connector
33.33MHz, 50 MHz, and 74.25 MHz oscillators for PLL input 2 xNOR Flash, 256 Mbit «—» . . 2MPIRX x4, GPIO

QSE Connector

USB
12.0 V powesupply connector Type-C B2 o100 2 MIPI TX x4, LVDS, GPIO

Resale Price: $400 Connector j prA?yL 7 QSE Connector

JTAG Header Tz170 EPGA 2 MIPI TX x4, LVDS, GPIO

Ordering Codeiz170J4840K LPDDRA X33, QSE Connector

—>

256 Mbit +«—@ 25 MHz Oscillator

I (Dedicated MIPI)
33.33 MHz, 50 MHz, @ ] Low Pin-Count

74.25 MHz Oscillators FPGA Mezzanine Card

Micro SD Card Slot Camracias
’ 5/20/2025 @2023 Efinix Inc. - Confidential and Propri
®
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Software Efinity _~% " -

Copyright © 2023. All rights reserved. Efinix, the Efinix logo, the Titanium logo, Quantum, Trion, and Efinity are trademarks of Efinix, Inc. All other trademarks and service :
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Efinity® Integrated Development Suite

A Standard RTL:to- Core Designer Interface Designer
bitstream FPGA FPGA Core Fabric Subsystems
development tool (Synthesis, Place and Route) (I/0, DDR, MIPI, etc.)

(free of charge) —— I :
A Core and e JERCR RN R
ok H B ' EEN NERE "
interface concept HHHH i :
enables system " & EigmussEs @ ° e 1
integration = E.E:E == o EHf= eflﬂlt}/...

Timing : Bitstream

B3EFINIX.



Netlist Viewer

@_ Netlist Viewer -- Module: mR4000
Files Edit View Help

o Netlist Hierachy

mR4000
Type and press

Search filt... ¥

» Instance (20)
¥ Port (132)
Clk
» MemData
MemRead
MemWrite
» ReadAdd
» WriteAdd
» WriteData
» Net (509)

BEFINIX.

reset[31:0]
clock

set[31:8}:f 18

reset[31:0]
il
clock

q[31:0]
set[31:0]

entrl (mCntrl)
|ALUOp[1:0]

|ALUSelB[1:0]

MemWrite
MemtoReg

[ Vol PN Y. |

Op[5:0] |

0
Ll

reset[31 :0]IJ
clock |
d[31:0]

0

set[31:0]

q[31:0]



IP Manager

(il 1P Catalog ] x

Search al @

~ Installed IP
~  Efinix
~ AXIInfrastructures
AXI Data FIFO
AXI Interconnect
AXI4-Stream Switch
Arithmetic
CORDIC
Divider
Integer Square Root
Bridges and Adaptors
APB Interconnect
APB3 to AXM Lite converter
Data Pipeline
Direct Memory Access
Ethernet
10G Ethernet Mac
Triple Speed Ethernet MAC
Foundation IP
PLL Dynamic Reconfiguration
Trion PLL Auto-reset
MIFI
MIPI 2.5G CSI-2 RX Controller
MIPI 2.5G CSI-2 TX Controller
MIFI BIDIR DPHY RX
MIFI BIDIR DPHY TX
MIPI CSI-2 RX Controller
MIPI CSF2 TX Controller
MIFI DPHY RX
MIFI DFHY TX
MIPI DSI RX Controller
MIPI DSI TX Controller
- Memory
BRAM Wrapper
FIFO
~ Memory Controllers
ASMI SP1 Flash Controller
DDR Hard Memory Controller - Calibration and Reset
DDR Hard Memory Controller-Reset
DDR3 Soft Controller
HyperRAM Controller
JTAG SFI Flash Loader
SD Host Controller
SDRAM Controller
Trion DDR Calibration and Debug IP
~ Processors and Peripherals
Sapphire High Performance SoC
Sapphire SoC
~ Serial Interface Protocols
2C
UART

Next=>

BEFINIX.

|;|_j IP Configuration

Module Name: i2c_example

efx_i2c_controller 5.0

i2c_exampl she_busy
& slv_ready_to_wr
slhv_ready_to_rd
slv_rddata_valid
slv_command_byte]7-0]

slv_d 1:0]

General Deliverables Summary

8-bits 12C Slave Address (decimal, bitd
is ignored)

I2C Data Transfer Speed 100 kHz normal mode
I2C Controller Mode
Data Width

Core Clock Frequency (MHz)

SDA/SCL Spike Filtering Cycle

General Deliverables Summary
Generate these deliverables:

V| Source

V| BExample Design (T20F256_devkit)
/| Example Design (Ti60F225_devkit)

v Testhench

v/ Show Confirmation Box




Floorplan Viewer

Floorplan

Cell Browser
Type regex to filter...

v Leaf Cells
(37,70) ALUOP[O]~FF
(32,62) ALUOp[1]~FF
(37,61) ALUSelA~FF
(32,67) ALUSelB[0]~FF
(53,65) AUX_ADD_CI__alu/...
(219,165) Clk
(101,145) GND
(71,89) Instruction[0]~FF
(82,47) Instruction[10]~FF
(82,58) Instruction[11]~FF
(19,61) Instruction[12]~FF
(82,75) Instruction[13]~FF
(68,119) Instruction[14]~FF
(71,84) Instruction[15]~FF
(31,114) Instruction[16]~FF
(31,118) Instruction[17]~FF
(71,105) Instruction[18]~FF
(101,95) Instruction[19]~FF
(37,60) Instruction[1]~FF

Inspector
Property Value
1/ Coordinate (71, 89)

2/ Name Instruction[0]~FF
3|/ Type eft
4 Route... 2

Type to search...

BEFINIX.

Block: (71,89) type=eft routethru=2 name=Instruction[0]~FF

Legend

Filter

V! Always Apply

Block Name
V! Block Type
V! Routing

V! Carry Chain




SERDES&ccess : PCI-E

#” Efinix Interface Designer - byte enable_test

File View Design Help

® H & & g ME =
Design Explorer
Type anc A2
O |~ Design : Ti135N484
~ Device Setting
1) 1/0 Banks (8)
F Configuration
o » C)-' Clock/Control Configuration (4)
GPIO (0)
N PLL (0)
Q Oscillator {0)
LVDS / SLVS TX (0)
& LVDS / SLVS RX (0)
Bidiractional LVDS / SLVS (0)
B MIPI TX Lane (0)

MIPI RX Lane (0)
MIPI DPHY TX (0)
MIPI DPHY RX (0)
JTAG User Tap (0)
DDR (0)

PLL S5C (0)

PCI Express (1)

(%) peie_inst1 :
106G / 5G Ethemet (1)
() xgmii_inst1 :
2.5G [/ 1G Ethernet (1)
(=) sgmii_inst1 :

PMA Direct (1)
ma_direct_inst1 :
Quad-Core RISC-V (0)

q

Block Summary
Property
1 |Instance Name

2 |PCle Resource

3 Base

4 | Generation

5 | Link Width

6 |Maximum Payload Size

7 |Mode

8 |SRIS Enable

9 Reference Clock

10 |Reference Clock Frequency
11 |Reference Clock Source

12 |External Reference Clock

13 |Enable 50 @ to ground on-die termination for REFCLKO

14 |Reference clock from on-board crystal

15 Function

o

Subsystem Vendor ID

S

Total Physical Functions

Vendor ID

@

19  Physical Function 0

2

=

BARO Aperture

21 |BARO Control

22 |BAR1 Control

[N}

23 |BARZ Control

i

24 |BAR3 Control

BEFINIX.

Value

pcie_instl

Gen3 (8.0 Gbps)
x4

512 bytes
Endpoint

false

100.000
External
CMN_REFCLKO
true

true

0x1f7a

0x1f7a

4 KB

32 bit non-prefetchable memc
Disabled

Disabled

Disabled

Block Editor

Base Reset  Function Device Capability = Pins

Instance Name
pcie_inst1
PCle Resource

None
Mode

Endpoint
Link Width

x4

Generation

Gen3 (8.0 Gbps)
Maximum Payload Size
512 bytes

SRIS Enable
Reference Clack
Reference Clack Frequency

100,000
Reference Clock Source
External

External Clock

Clock | CMN_REFCLKO

Resource :  Unknown

V| Enable 50 Q to ground on-die termination for REFCL

| Reference dock from on-board crystal

Base Reset

Function Pins

PCI Express Reset

Resource: Unknown

Instance:  Unknown

> Hot Reset Output Pin Name
pcie_inst1_HOT_RESET_OUT

> Link Down Reset Pin Name
pcie_inst1_LINK_DOWN_RESET_OU
<] Reset Acknowledge Pin Name
pcie_inst1_RESET_ACK

> Reset Request Pin Name

pcie_instl_RESET_REQ

Base Reset Function Pins
Subsystem Vendor ID
0x1f7a

Vendor ID
ox1f7a
Total Physical Functions

4

Physical Function 0 Physical Fu

BARO Aperture
4 KB

BARO Control

32 bit non-prefetchable memory

BAR1 Aperture

4KB

BAR1 Control

Disabled

BAR2 Aperture

4 KB

BAR2 Control

Disabled

BAR3 Aperture

Base = Reset | Function | Pins

AXI Interrupt Message Error Indication APB Function Level Reset Status Configuration Snoop |

V| Enable AXI Master Interface

V| Enable AXI Slave Interface

<1 AXI Clock Pin Name

Invert AXI Clock Pin

<1 AXI Reset (Active-Low) Pin Name

pcie_inst1_USER_AXI_RESET_N

Master Slave

Read Address Channel Write Address Channel Write Response Channel Read Data Channel Write Data

> Address ID [7:0] Bus Name
pcie_instl_TARGET_AXI_ARID
<1 Address Ready Pin Name
pcie_instl_TARGET_AXI_ARREADY
> Address Valid Pin Name
pcie_inst1_TARGET_AXI_ARVALID

> Burst Length [7:0] Bus Name

pcie_instl_TARGET_AXI_ARLEN




SERDES%ccess : Ethernet 10/5GE

” Efinix Interface Designer - byte_enable_test
File View Design Help
® R &

Design Explorer

O | |~ Design: Ti135N484
~ Device Setting
Il 1/0 Banks (8)
[ Configuration
» 4}~ Clock/Control Configuration (4)
GPIO (0)
PLL (0)
oscillator (0)
LVDS / SLVS TX (0)
LVDS / SLVS RX (0)
Bidirectional LVDS / SLVS (0)
MIPT TX Lane (0)
MIPI RX Lane (0)
MIPL DPHY TX (0)
MIPT DPHY RX (0)
ITAG User Tap (0)
DDR (0)
PLL SSC (0)
PCI Express (1)
(=) peie_inst1 :
10G / 5G Ethernet (1)
(=) xgmii_inst1 : QO_LNO
2.56 / 1G Ethernet (1)
) sgmii_inst1 ;
PMA Direct (1)
() pma_direct_inst1 :
Quad-Core RISC-V (0)

Block Summary

Property
Instance Name

10G Resource

Control Register

Enable Auto Negatiation (AN) Clause 37

Enable Forward Eror Correction (FEC) false
Invert RX Polarity false
Invert TX Polarity false
Speed 10 Gbps
USXGMLII AN Ordered set code 03
Clock and Reset

Interface Clock Tnput Connection Type

Control

Enable KR Base

Config

Common Instance Name cmn_instl
Reference Clock

Reference Clock Frequency (MHz) 156.250

Reference Clock Source External

External Reference Clack CMN_REFCLKO

Enable 50 @ to ground on-die termination for REFCLKO true
Pins
Clock and Reset

Interface Clock Input Pin Name

PCS Receive Reset Pin Name xgmii_instl_PCS_RST_N_RX

PCS Tranemit Racat Pin Nama

BEFINIX.

vamii inst1 PrS RST

Block Editor

Base | Control Register | Pins = Common Prc

V| Enable Auto Negotiation (AN) Clause 37
Enable Forward Error Correction (FEC)
Tnvert RX Polarity
Invert TX Polarity

Speed

10GHz

5GHz

0x3

Base Control Register Pins Common Properties

Clock and Reset Control Error and Status
Interface Clock Input Connection Type
rclk

> Interface Clock Input Pin Name

< PCS Receive Reset Pin Name

eth10g_instl_PCS_RST_N_RX
< PCS Transmit Reset Pin Name
eth10g_instl_PCS_RST_N_TX
<1 PHY Lane Reset Pin Name

eth10g_instl_PHY_RESET_N

Power Up

Base Control Register = Pins Common Properties

XGMII Config | APB Error and Status

Common Instance Name
cmn_inst2
Reference Clock

Reference Clock Frequency (MHz)

156,250
Reference Clock Source
External

External Clock

Clock CMN_REFCLKO

Resource: Q3_REFCLKO_P, Q3_REFCLKO_N

v Enable 50 Q to ground on-die termination for REFCLKO




SERDE%ccess : Ethernet 1.25/2.5G

enable_test

Explorer

ign : Til35N484
Device Setting

1]l 1/0 Bank:

[ Configuration

LVDS / SLVS RX (I
Bidirectional LVD
MIPI TX Lane (0)
MIPI RX Lane (0)
MIPL DPHY TX (0)
MIPI DPHY RX (
JTAG User Tap (0)
DDR (0)
PLL S5C (0)
PCI Express (1)

(=) peie_instl :

Block Summary

Property
Instance Name

SGMII Resource

Control Register

Enable Activity Status for LED

Enable SGMII Auto Negotiation (AN}
Speed

Clock And Reset

Interface Clock Input Connection Type

terface Clocl nput Connection Ty,

0 Config

Commaon Instance Name

2 |Remove 1 Preamble Byte for Even Number of Idles

Reference Clock
Reference Clock Frequency (MHz)

ource

5 | External Reference Clock

Enable 50 Q to ground on-die termination for REFCI
Pin

Clock And Reset

Interface Clock Input Pin Name

Interface Cloc! nput Pin Name

PCS Receive Reset Pin Name

PCS Transmit Resat Pin Nama

PHY Lane Resat Pin Name

rantral

BEFINIX.

Block Editor

Value Base Control Regist Pin Common Properties

Enable Activity Status for LED
V| Enable SGMII Auto Negotiation (Al

Speed

false 10/100/1000 Mbps

true 2.5 Gbps

10/100/1000 Mbps

cmin_inst2

sgmii_inst1_PCS_RST_M_RX
sgmii_inst1_PCS_RST_I

sgmii_inst1_PHY_RESET_N



SERDES%ccess : PMA direct

” Efinix Interface Designer - byte_enable_test Block Editor Base Control Register Pins Common Properties
File View Design Help
_ = " . . Base Control Register Pins
® B & y 3 ) .
Clock and Reset Control Data Interface EQ Evaluation Error and Status Power Up
Design Explorer
Block Edit Mode B
Block Summary ock kditor Base = Control Register ~ Pins | Common Properties
Property Base | Control Register  Pins TX FIFO, RX FIFO > Interface Transmit Clock Pin Name

Instance Name pma_direct_inst1

Type and press En

~ Design : Ti135N484
~ Device Setting Bonding Mode - . .
- Instance Name g interface_transmit_clk
21 /0 Banks (8) e — — - Config APB Clock and Reset Error and Status
Ik Configuration pma_direct_inst1 x1
;PIEJ'(UC)'"“WC”"”"‘ Canfiguration (4) Control Register ohA Direct Resource Transmit Clock Input Connaction Type
PLL (0) Data Rate (Gbps) 5.00000 Tx equalization mode
Oscillator (0) None e rclk inst
LVDS / SLVS TX (0) SerDes Width (Bits) 40 p cmn_inst
LVDS / SLVS RX (0) Data Rate (Gbps): . )
Bidirectional LVDS / SLVS (0) Mode TX FIFO, RX FIFO SerDes Width (its): Deemphasis > Interface Receive Clock Pin Name Mode
MIPL TX Lane (0)
MIPI RX Lane (0) Bonding Mode x1 Reference Clock Frequency (MHz): off interface_receive_clk FIFO
MIPL DPHY T (0) = — - ——
MIPT DPHY R (0) x equalization mode eemphasis el

ITAG User Tap (0)

DDR (0) ,

PLL SSC (0 ” Preset Selector

PCI_Exprész (1) Clock and Reset relk Reference Clock Frequency (MHz)
(1+)) pcie_inst1 : Transmit Clock Input Connection Type Select Preset

106 / 56 Ethernet (1) Interface Clock Rx Output Pin Name 100,00

(t=) xgmii_inst1 : QO_LNO Receive Clock Input Connection Type Type to search/filte
2.5G / 1G Ethernet (1)

(#) sgmi_inst1 : Config 12.5 Gbps-156.25 MHz-40 Bit:
PMA Dlrpem:ta(ldj\red T Common Instance Name cmn_inst3 12.5 Gbps-100.0 MHz-40 Bits .
N : 11.88 Gbps-148.5 MHz-40 Bit: Invert Interface Clock Rx Output Pin

Reference Clock 10.3125 Gbps-156.25 MHz-40
10.0 Gbps-156.25 MHz-40 Bit Interface Clock Tx Output Pin Name
10.0 Gbps-100.0 MHz-40 Bits £ Extenalina
Reference Clock Source External 9.504 Gbps-148.5 MHz-40 Bit interface_Clock_TX

8.1 Gbps.00.0 MHz40 Bits interface_LIock Clock CMN_REFCLKO

External Reference Clock CMN_REFCLKD 8.1 Gbps-75.0 MHz-40 Bits . =
8.1 Gbps-50.0 MHz-40 Bits Invert Interface Clock Tx Qutput Pin Resource: Q2_REFCLKO_P, Q2_REFCLKO_N
8.0 Gbps-100.0 MHz-40 Bits B - -
APB 6375 Ghos-100.0 MH2-40 Bit <1 PCS Receive Reset Pin Name

Commeon Instance Name

Deemphasis off Receive Clock Input Connection Type Reference Clock

interface_CIock_RXl Reference Clock Pin Name

Reference Clack Frequency (MHz) 156.25

Enable 50 Q to ground on-die termination for REFCLKO true

ble Advanced Peripheral . .
Enable Advanced Peripheral Bus oK pma_direct_inst1_PCS_RST_N_RX
Clock and Reset

Enable PHY Quad Reset Pin <1 PCS Transmit Reset Pin Name

Pins pma_direct_instl_PCS_RST_N_TX

Flark and Bacat

BEFINIX.




Package Planner

5+l Package Planner - r4000

File View Help

Package View

BEFINIX.

225-ball FBGA Pinout Diagram

Top View Device Name: Ti60F225
[

|

i0 0

0 =0

View Configuration

Report | Pininformation

Pin Number: A2
Pin Name: GPIOL_N_18

HSIO or Multi-
Function

Pin Type:
Signal Name: N/A
Direction: N/A
1/0 Bank: 1B
1/0 Bank Voltage: 1.8V
1/0 Standard: N/A
Pull Type: N/A
Block Type: HSIO

Block Instance:  N/A

GPIOL_PN_18,

Resource Name: GPIOL_N_18

MIPI Rx Group: 12

User 10/

Function: PLL_CLKIN




Hardware Debugger

@ Efinity Debugger - unsaved profile

File Options Perspectives Help

Configuration

USB Target  Titanium
e Status )
Crresane USB Info ID: 0403:6011

Idle Waiting for Trigger Post-Trigger Bitstream

Device Status '. Last Updated: Thu Jun 13 24 16:07:18

Capture Status
Debugging | 0x10660a79

Segment 0 of 1 Segment sample 0 of 1024 Total sample 0 of 1024

0% 0% 0%

neDrive - Efinix Inc\EF|

Waveform Path 1g\Flow_Training_for_new_customer\Tutorial_larger\la0_waveform.vcd € Overwrite |V

Trigger Setup Capture Setup £ | Marker: 2

Trigger Mode

T T Trigger Condition | Global 'AND"  ~

Name Operator Radix Value Port
Bin XOOOOOOCOCOOCOOOOONKOONNK0000000  probe0[31:0]

counter_ins...

BEFINIX. - —




Efinity Transceiver Debugger
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