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Atum A5 Development Kit

World-Leading FPGA Design Services



簡報者備註
簡報註解
V0.1 2023/7/19 init

V0.2 
Add hdmi out page
Add QSFP+ page
FPGA DDR4 x64  x32
Remove hdim in
Mipi camera x4  x2
Datasheet update, arm speed down
DDR4 1GB  2GB
Add board size & layout

V0.3
Add eMMC
Add TMD header explain
Add HPS compare

V0.4
Use new PPT format
Chagne MicroUSB connector to Type-C connector

V0.5
Add appendix for more tech data
DDR4  LPDDR4

V0.6.0
MAX10 add uart port. Update block diagram
Add software support page
Remove DSI port due to insufficient IO pin
Change MC_GBTCLKx_M2C_P bank location and frequency
Add clock system in appendix section
Update pin count analysis

V0.7.0
LPDDR4  DDR4
Remove one TMD
Remove Pin count analysis
Raspberry Pi Camera 2  Camera 3

V0.7.1 2023/12/12
HPS 2x5 Header  TMD 2x6 Header link Agilex-SOM. 
Change FMCP_REFCLK2 frequency from 135Mhz to 100Mhz
Confirm FMC+ xcvr TX/RX paired to 12
Aiglex 5 core speed 5 ddr4 speed 900  933


V0.7.2 2023/12/28
Add OPN
Note. PCIe Gen4 only available for core speed -4. 

V0.8.0 2023/1/18
Change MIPI 15 pin connector to 22 pin
MIPI CSI  CSI/DSI
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Board Features - 1/4

System::

e FPGA (Agilex 5 First Device) : ASEDO65BB32AE4S
A5E 065B, 650K LE, B32A Package (32mm x 32mm)

e Board size :160mm x 155 mm

e Powered by 12V DC

e On-board USB-Blaster Il with Type-C connector

e MSEL [2:0] for boot mode configuration —JTAG mode and AS x4
mode

e AS x4 configuration with 512Mbits QSPI Flash
e Board management system

e Active heatsink (optional)
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Board Features - 2/4
FPGA:

e Fixed 50MHz clock

e User LED x4, button x4, slide switch x4

e Two On-board 2GB DDR4 with 32-bit data bus (no ECC). One shared with HPS.
e 225G Ethernet (use1transceiver + 88E2110)

e HDMI OUT (ADV7513; Support 1080P)

e One 3.3V 2x20 GPIO header

e One 33V 2x6TMD header

e One HPC FMC+ connector (12 transceivers), support VADIJ 1.2V

e Two 2-lane MIPI connectors for Camera/Display
e One QSFP+ connector

e PCle cabling Gen 3 x4 socket

TERASIC

N C. World-Leading FPGA Design Services.
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Board Features - 3/4

HPS :

e ARM Cortex Processor with 2 xA55 and 2 xA76

e On-board 2GB DDR4 with 32-bit data bus (no ECC) shared with FPGA.
e 8GCBeMMC and MicroSD socket

e Gigabit Ethernet (PHY KSZ903TRNX or 88E1512) with RJ45 port

e USB 3.1 Genl (5Cbps; use 1transceiver) with USB Type-C connector

e UART-to-USB port. Shared USB Type-C connector with USB-Blaster Il
e User LED x1, user button xI1

e HPS cold reset button

e 2x6 TMD Header (10 3.3V, include one 12C BUS)
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Board Features - 4/4

Board Management:

Implement in Max 10 device
Board power monitor
Board temperature monitor
Auto fan speed control

Auto power shutdown when system power and
temperature are unmoral

Agilex 5 can query board information from Max 10 via SPI
interface

Developers can also query board information from
Windows via dashboard_gui.exe software utility provided
by Terasic



s Board Size

UBII/UART

QU
HPS LED.
~ ~ ~

~
sw1 swo

13 QPP

DDRAA

HPS ETHERNET

ITEITTT

— 155.19 =

160.4

asicC

www. terasic.com




[asic]

www. terasic.com

PCle Gen3 x4 Cabling Socket

e A Complete PCle reference Design

e Use a PCle x4 cable to connect to PC via Terasic PCA3 card
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HPS : Wi-Fi and Bluetooth

e Atum A5 Linux BSP includes drivers developed for Terasic Wi-Fi and Bluetooth USB Dongle.
e A Type-C to Type-A host cable is used for Atum A5’'s Type-C connector.

USB Bluetooth Dongle USB WiFi Dongle

Specifications:
Specifications:

» Type: WiFi USB Dongle

* WIFI Transmission Protocol: 802.11b/n/g
* Transmission Rate: 150Mbps

» Interface: USB 2.0

e Dimensions: 20mm x 14.5mm x 6.5mm
» Weight: 12 g

e Bluetooth v 4.0+EDR

¢ C(Class 1, wireless range of up to 50m

20mm
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MIPI Connector

e 22-Pin Header: include1clock and 2 data
e Support CSI-2: Raspberry Pi camera module + Camera Cable

e Support DSI-2: Raspberry Pi MIPI Displayer module + Display Cable

CAM_GND 1
CAM_Do_N 2
__CAM_Do_P 3
4
CAM_D1_N 5
__CAM_D1_P 6
7
CAM_CK_N 8
CAM_CK_P 9
10 =
1 I 1 I
12
13
14
15
16
CAM_IO0 17
18 i)
19
CAM_SCA 20 ] ]
__CAM_SDA 21
_CAM_3V3 22 J ]
1

54548-2271



簡報者備註
簡報註解
https://www.arducam.com/raspberry-pi-camera-pinout/


Pi5 cable:
https://shop.pimoroni.com/products/raspberry-pi-5-camera-and-display-adapter-cables?variant=41045856813139

https://www.raspberrypi.com/products/camera-module-3/

https://www.raspberrypi.com/products/camera-module-v2/

https://www.youtube.com/watch?v=PyGM4Iah0cM

Display
https://www.raspberrypi.com/documentation/accessories/display.html
https://www.meiyagroup.com.tw/product/%E6%A8%B9%E8%8E%93%E6%B4%BEraspberry-pi%E5%85%A8%E6%96%B07%E5%90%8Blcd%E8%A7%B8%E6%8E%A7%E8%9E%A2%E5%B9%95/

http://kivy.org/docs/installation/installation-rpi.html

https://www.raspberrypi.org/documentation/hardware/display/README.md

Backup:
https://www.meiyagroup.com.tw/product/%E6%A8%B9%E8%8E%93%E6%B4%BE%E9%81%8B%E7%AE%97%E6%A8%A1%E7%B5%84%E6%94%9D%E5%BD%B1%E9%8F%A1%E9%A0%AD%E5%8F%8A%E8%9E%A2%E5%B9%95%E8%BD%89%E6%8E%A5%E6%9D%BFcompute-module-adapter-boards-v1-1/
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QSFP+ Port

e Support 40G Ethernet
e Support DAC/AOC cable




| UBII/UART USB Type-C

e USB20
Al A2 A3 %) A5 A AT AB AS A1 Al Al2

[GMDHTM‘I+HTM1—H'.'EJ.JSH CC1 H D+ H D- HEE&.HJl'.'EUfiJPZI;E—HQIbHGMDJ

e Not support power delivery

[GMD‘HHH-][HH ]['-'EU-E1[SEE...E][ O ][ D= ][I:CE‘H'-'EUS1[TI'LE'-][TI'LE'r‘HGrJE-]

B12 B11 B10 Bo BE B7 BE B Bd B3 B2 Bi
Type-C receptacle pinout (end-on view) =




| HPS USB Type-C

Py USB 3.2 Gen 1x]1 (USB 31 Gen '|) Al A2 AJ Ad AL AE AT AR A A0 Al A12

e Support 5CGbps super speed [GML‘-J [ TX1+ J { TX1- J {'.'EJ.JSJ [ CC1 J [ D+ J { D- J lﬂ!’iﬂJ [-.'EUE,'J P:-;E-J [Q:-:';MJ [GMDJ

e Support dual role (Support
5V/0.5A for USB Host mode.))

e Not support power delivery

[GHD‘HHM-][HM ]['-'EU-S1 [SE._.E][ O ][ D= ][IZCE‘H'-'EUS1[TIE-][TIE‘*:“[GHD]

B12 B11 B10 Bo BE B7 BE B Bd B3 B2 Bi
Type-C receptacle pinout (end-on view)




Daughter Card Family
Supported by Atum A5

1. 2x20 GPIO Daughter Cards
2. FMC+ Daughter Cards

3. New Daughter Cards Under Development

asiC
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簡報者備註
簡報註解
We make sure that the DE25-Standard can support all existing HSMC daughter cards, and DE-GPIO daughter cards, as well as the new daughter cards purposely-built for the new features on the Agilex 5 FPGA.  
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2xX20 GPIO Connector

Support Terasic 2x20 GPIO daughter cards

“

SN NEIIIniE

) MTL2 : ; )
DEL. ¢ 7”800x480 LCD with RFS2 : SMK :

8 Mega Pixel Camera Multi-Touch 2.4” LCD Display Wifi and Bluetooth Server Motor Controller



簡報者備註
簡報註解




[asic]

www. terasic.com

2 X 6 TMD GPIO Connector

e Support TMD GPIO daughter cards:
BTS-TMD : Bluetooth module supporting SPP profile

1024 P

! [ T (] !

I‘;; I L I' | lll|'|'ﬁ_|ll:l'lll_ll |I|I:I:'I Illll:ll III|;|I iﬁ,ﬁ'{:.‘;f
805299900y mam’
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FMC+ Connector
Support Terasic FMC daughter cards

HDMI-FMC : P16E-FMCP : XTS-FMC :
4K x 2K@30Mhz FMC+ to PCle x16 edge SR

SMA connectors

12G SDI-FMC



簡報者備註
簡報註解




Deliver Innovation
for the Future FPGA World



V0.3.0 September 2023

Atum A5 Development Kit

Additional Information

World-Leading FPGA Design Services



簡報者備註
簡報註解
V0.1 2023/7/19 init

V0.2 
Add hdmi out page
Add QSFP+ page
FPGA DDR4 x64  x32
Remove hdim in
Mipi camera x4  x2
Datasheet update, arm speed down
DDR4 1GB  2GB
Add board size & layout

V0.3
Add eMMC
Add TMD header explain
Add HPS compare

V0.4
Use new PPT format
Chagne MicroUSB connector to Type-C connector

V0.5
Add appendix for more tech data
DDR4  LPDDR4

V0.6.0
MAX10 add uart port. Update block diagram
Add software support page
Remove DSI port due to insufficient IO pin
Change MC_GBTCLKx_M2C_P bank location and frequency
Add clock system in appendix section
Update pin count analysis

V0.7.0
LPDDR4  DDR4
Remove one TMD
Remove Pin count analysis
Raspberry Pi Camera 2  Camera 3

V0.7.1 2023/12/12
HPS 2x5 Header  TMD 2x6 Header link Agilex-SOM. 
Change FMCP_REFCLK2 frequency from 135Mhz to 100Mhz
Confirm FMC+ xcvr TX/RX paired to 12
Aiglex 5 core speed 5 ddr4 speed 900  933


V0.7.2 2023/12/28
Add OPN
Note. PCIe Gen4 only available for core speed -4. 

V0.8.0 2023/1/18
Change MIPI 15 pin connector to 22 pin
MIPI CSI  CSI/DSI


| FPGA Selection

e Device: ASEO65B

e B32A package :120 HVIO, 384 HSIO, 192

VLDS, 24 transceiver

Package
Key: HVIO / HSI0 / LVDS / Transceivers
Ball Fitch: 0.5 mm Minimum Ball Fitch: 0.65 mm
Seies | Device | il .
M16A B15A B18A B23B B23A B32A
896-pin MBGA 324-pin BBGA 474-pin BBGA 795-pin BBGA #39-pin BBGA 1591-pin BBGA
16 mm > 16mm 15 mm x 15 mm 18 mm > 18 mm 23 mm > 23 mm 23 mm > 23 mm 32 mm > 32 mm
ASE 013A #120/96/48/4 |4 200/192/96/4
| ASE028A 120/96/48/12 | | 200/192/96/12
E”;:'; ASE 043A 120/96/48/12 | | 120/384/192/16
ASE 052A 120/96/48/12 | | 120/384/192/ 24
ASE 065A 120/96/48/12 | | 120/384/192/ 24
ASE 0058 + 076273170 |4 160/52/26/0 |4 160/96/48/0
E-Series ASE 0078 v 80/62/31/0 |y 160/52/26/0 || 160/96/48/0
ASE008B |4 40/192/96/4 160/192/96/0 || 120/96/48/4 200/192/96/4
Device | ASE013B || 40/192/96/4 160/192/96/0 | | 120/96/48/4 200/192/96/4
GroupB | ASE028B |4 40/192/96/8 v 160/192/96/0 || 120/96/48/12 || 200/192/96/12
ASE043B 120/96/48/12 | | 120/384/192/16
ASE052B 120/96/48/12 L 120/384/192/24
ASE 0658 w 120/96/48/12 | 120/384/192/24

I Conditional pin migration path

www. terasic.com
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FPGA OPN: ASEDO65BB32AE4S
(Order Part Number)

Ordering Part Number (OPN) Structure
Intel Agilex® 5 FPGAs E-Series

A 128G XCVR, with DDR5,VID
| B:17G XCVR?, no DDR5, Fixed Voltage|

Core Speed[ Power Grade Options
Power V: Standard Power (VID)

E:L P VID
[E : Extended (T;-0C-1000) ] ower Power (VID)

- " S: Standard Power (Fixed
I : Industrial (Tj=-40C-100C) X: Lowest Power(F(ixed) )

Family Signature Speed Grade Options
1Fastest— 6 Slowest

H—— Suffix (optional) Device Group A - VID voltage

1V : VID Fast, Standard power

ac: Special (optional) | 2V : VID Mid speed, Standard power

Device Group* Operating Temperature

| I Rn:ES Device Revision number | 2E:VID Mid speed, Lower power
SpeCification DenSit\/ KLE Package Code Blank : Production build (RoHS6) | 3V :VID Slow, Standard power
A=NoHPS,No XCVR 005 =50K B15A= BBGA 324 (15mm x 15mm, 0.65mm balls anywhere) Device Group B - Fixed voltage
B =Quad HPS', No XCVR 007=069K M16A = MBGA 896 (16mm x 16mm, 0.5mm standard) m
C=NoHPS,XCVR 008=85K B18B = BBGA 324 (18mm x 18mm, balls anywhere, no XCVR) 55:0.78V, Mid
| D=Quad HPS' XCVR 013=138K B23A = BBGA 839 (23mm x 23 mm, balls anywhere, XCVR) 65:0.75V, Slow
E =Dual HPSZ, No XCVR 028=282K B23B = BBGA 820 (23mm x 23 mm, balls anywhere, No XCVR) 6X:0.75V, Slow, Lowest power
G=NoHPS, No XCVR, Crypto 043=434K B32A = BBGA1591 (32mm x 32mm , balls anywhere, XCVR) |
Services Enabled for B18A pkg only 052=524K
Notes
— Package Code

1Quad HPS = 2xAL5 and 2xA75

2 Dual HPS = 2XA55

3 A,B.E SKUs do notinclude XCVR
4 SKUs A/B/E do not have XCVRs

M= Micro Fineline BGA Package 0.5mm
B=Balls anywhere package

*All information provided is preliminary and intel 5
subject to change without prior notice D

Programmable Solutions Group Intel Confidential




mm FPGA Block
Diagram
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Figure 1. Intel Agilex 5 FPGAs and SoCs Block Diagram www. terasTs. com

. 1.8V, 2.5V, and 3.3 V LVCMOS/LVTTL /0
Dedicated HPS 1/0s (12C, RGMII, SPI, LEDs, motor, and others)

DDR4, DDRS, LPDDR4, LPDDRS, TDS,
SLVS, MIPI*, 1.05V, 1.1V, and 1.2V I/O

1111

HPS HSIO HVIO
PCle* 4.0, I PCle 4.0,
Ay ol
Ethemnet, «—f ~ £ ® ™ 2 fe— Ethernet,
CPRLSDI, +— = Intel® HyperFlex =7~ (PRI, SDI,
. s C o "
DisplayPort, — § FPGA Architecture E {e—s DisplayPort,
HOMI, and +—* - = =" |*" HDMI, and
i i
others o ] ey Others
Available in select devices only.
Refer to the family plans.
SDM H5I0 HVIO HI0 : High Speed 1/0
HVIO : High Voltage 1/0
I I I I SDM : Secure Device Manager
HPS  :Hard Processor System
DDR4, DDRS, LPDDR4, LPDDRS, TDS, TDS  :True Differential Signaling
SLVS, MIPI, 1.05V, 1.1V, and 1.2V I/O
JTAG, AS x4, Avalon® 1.8V, 2.5V, and 3.3 V LVCMOS/LVTTL /0

streaming interface (12, RGMII, SPI, LEDs, motor, and others)
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FPGA Power and Performance

Optimized for Power and Size

Up to Up to
5 O% 2 05 X
Lower total power consumption vs Fabric performance compared to

Cyclone V FPGAs Cyclone V FPGAs




| FPGA Sample
Use Cases

TERASIC INC.

World-Leading FPGA Design Services.

® . @ §

Aero space Medical 5G
and Defense Telecommunications
ﬁ m
@ ( % ) |
Industrial Automotive Video Imaging
Manufacturing

Figure 5. Example applications for Intel Agilex 5 FPGAs E-series

Rlasic

www. terasic .com
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Enhanced DSP with Al Tensor Block

Capabilities per DSP Block

Earlier Intel | Enhanced DSP
Agilex with Al Tensor

Applications

Improvement*

Devices Block*
Al, INTE 4 OP5 20 OP5 5X
Signal
Processing INT9 4 Multipliers | 6 Multipliers 50%
: 16-bit
Signal Complex | N€€ds2DSP 14 hop plock 2X
Processing Multiplier Blocks

Table 1. The Enhanced DSP with Al Tensor block provides
an order of magnitude increase in Al and DSP
compute density.

*Available in Intel Agilex® 5 FPGAs D-Series and Intel Agilex® 5 FPGAs E-Series.
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DDR4 Performance

FPGA/HPS DDR4 controller speed is FPGA core speed dependent :
FPGA core speed 4 : 1200MHz (2400MT/s)

FPGA core speed 5 : 933MHz (1866MT/s)

FPGA core speed 6 : 800MHz (1600MT/s)

Table 17. E-Series FPGAs External Memory Interface Performance
Interface Protocol | Memory Controller Interface Performance (Mbps) Maximum Width (Bits)
Device Group A Device Group B
DDR4 Hard 2,667 2,400 32
DDR5 Hard 3,600 — 40
LPDDR4 Hard 3,733 2,667 32
LPDDRS Hard 3,733 2,400 32
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HPS Block Diagra M Embedded multicore Arm processors:

e Dual-core 64-bit Arm Cortex-A76, up to 1.4 GHz
e Dual-core 64-bit Arm Cortex-A55, up to 1.25 GHz

Figure 8. Intel Agilex 5 SoCs HPS Block Diagram
. SOM
Arm* DynamiQ* Shared Unit | 43-pin /0 Mux | -
) — — FPGA Configuration
Arm Cortex®-A76 Arm Cortex-A55

o o UART x2 USB3.1501 Watchdog x5 Management

Amvi.2 L] Arm v82 L] Secure Boot
32-bit/64-hit (P :| 32-bit/64-bit (PU :| B3 USE 2.0 0TG 1 (Osc_ Timer 52 [Authentication)

E|[ FPGA Security

64KB15 || 64KBDS } 32KBIS || 32MBDS } ioa sl mma ||| #rmes 3 || 065, A Tamger
156 KB L% 128KE 125 E E Fuses, BERAM,
PiMx2 || E|| sommcxa |[E]| eP0sa2 and PUF
[ &—— [ ' I i
Muktichannel Fthemet Emperature an
2MBL3 Cache s DA x2 MAC T5H) 53 | || Voltage Sensors
: : 512KB

Arm CoreSight*® F:tulnm Debug and Trace - Chip RAM || || Memory Controllers

| Multi-Port o|  HPS Hard Memory

HPS - Interconnect |  FrontEnd NoC Controller
¥ I I )
| ¥ + [ FPGA Hard Memory
FPGA-to-HPS Low Latency High Bandwidth FPGA-to-DDR Controller
e Bridge FPGA Bridge FPGA Bridge Bridge
High-speed transceivers PHY, PCS, hard PCle* Gend, and device 110s



簡報者備註
簡報註解
https://en.wikipedia.org/wiki/ARM_Cortex-A9
https://en.wikipedia.org/wiki/ARM_Cortex-A76




ARM Architecture/Performance

Table 9. E-Series FPGA Family Plan—Transceivers and HPS
The values in this table are maximum resources or performance,
Device Device Transceiver | PCle 4.0 Gigabit HPS

Group {10) w4 Ethernet{11l)

Type (MAC & PCS) Processor Cache Size
Device ASE 0134 4 1 1 Dual core Arm * Shared: 2 MB L3
Group A Cortex-A76 up to » Cortex-AT76:

ASE D28A 12 3 3 ;g |t3|-|z . — BAKB L1
- ~ ual core Arm . -
ASE 0524 24 6 4 Cortex-ASS up to 256 KB L2
- 1.5 GHz * Cortex-ASS:
ASE DB5A 24 & b — 37KB L1
ASE 0434 16 4 4 — 128 KB L2
Device ASE D0SB — — — — —
Group B
ASE 007E — — — — —
ASE 008B 4 1 1 Dual core Arm * Shared: 2 MB L3
Cortex-A76 up to * Cortex-A76:
ASE 013BE 4 1 1 ;4 |:3|-|z R B4 KB L1
. . ual core Arm A -
ASE 0Z28BE 12 3 3 Cortex-A55 up to 256 KB L2
1.75 GHz * Cortex-A55:
ASE 043E 16 4 4 — 37KB L1
ASE 052B 24 6 6 — 128 KB L2
ASE DB5SE 24 b b

asiC
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ARM Cortex A55 and A76 are 64-
bit processors which implement
ARM v8.2 architecture instruction
set. The core supports
unprivileged 32-bit applications,
but privileged applications must
utilize the 64-bit ARMVS8-A ISA.

*P.S Cyclone V SoC User ARM Codex A9 is
a 32-bit processor which implements
ARM V7 architecture instruction set.


簡報者備註
簡報註解
https://en.wikipedia.org/wiki/ARM_Cortex-A9
https://en.wikipedia.org/wiki/ARM_Cortex-A76
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HPS Differences e New Controller: USB 3.1 Genl, I3C Controller

Cyclone®V / o ne Intel® Stratix® 10/ S
Feature Arria® V Intel® Arria® 10 Intel Agilex® 7 Intel Agilex® 5
. : Dual Cortex-A76 and

m:ictr(()l\; Ir;ijc)essor igﬁljx/_ il;al Dual Cortex-A9 Quad Cortex-A53 Dual Cortex-A55 with
DynamlQ Shared Unit

On-Chip RAM 64KB 256KB 256KB 512KB

USB3.1Genl

Controller No No No 1, New/Upgraded

USB 2.0 OTG 5 5 5 1

Controller

I3C Controller No No No 2, New/Upgraded

TERASIC I NC. World-Leading FPGA Design Services.
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Transceiver Configure

e Transceiver Port

Channel Number Ref Clock (MH2) m_

PCle Gen3x4

QSFP+ 4 1B
USB 3.1 1 100 1C
2.5G Ethernet 1 125 1C
FMC+ 12 4 A/B/C

e Transceiver Ref. Clock

CH1 REF CLOCK (MHz) RX REF CLOCK (MHz)

1A 100 (from external) 100

1B 156.25 184.32

1C 100 125

4A From FMC+ MC_GBTCLKO_M2C P 148.5

4B From FMC+ MC_GBTCLK1_M2C_P 135 (TBD)
4C From FMC+ MC_GBTCLK2_M2C P 100

TERASIC I NC. World-Leading FPGA Design Services.
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FUNCTIONAL BLOCK DIAGRAM

I CEC CONTROLLER' CEC
ADV7313 BUFFER CEC_CLK
— HDCP KEYS
. 25[3:0] o= oo . HE::P
([ J
ADI ADV7513 HDMI transmitter MCLE L]  DATA ENCRYPTION
CAPTURE | a2z =
e Incorporates HDMI v1.4 features, LACLE 1
including 3D video support SCLK 1 I
4:4:4
e 165 MHz supports all video formats up o230 el DR
to 1080p and UXGA [23:0] T SPACE —{= TX0+TX0-
VSYNC 1% viDED = | COMVERTER
HSYMNC = DATA
ot | |CAPTURE + B
CLK = =1 OUTPUTS
— -T2 THZ-
HPD *| REGISTERS AND
T CONFIGURATION
. . f
anA LOGIC TXCsTXC-
FC |
HOCP
AND EDID - MfﬁﬁEH T bhCesDA
MICROCONTROLLER * DOCSCL -

Figure 1.
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QSFP+ Port

e Support 40G Ethernet
e Support DAC/AOC cable




FMC+ Connector Pinout (vita 57.4 Compliant)
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e High pin count

e Support VADI 1.2V
e Only support 12 transceiver pairs due to insufficient pin count

14 x40
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GND RES1 VREF_B_M2C GND VREF_&_M2C GND PG_M2C GND
DPZ3_M2C_P GND GND CLK3_BIDIR_P | PRSNT_M2C_L| CLK1_M2C_P GND/ HAD1_P CC
DP23_M2C_N GND GND CLK3 BIDIR_N GND CLK1_M2C_N GND HAD1_N_CC
GND, GETCLK4_M2C_P| CLKZ_BIDIR_P GND CLKO_M2C_P GND HADO_P_CC GND
GND GBTCLK4 M2C_N| CLKZ BIDIF_N GND CLKO_M2C N GND HADD_N_CC GND
DP22_M2C_P GND GND HAD3_P GND LADD_P_CC GND HAOS_P
DP22_M2C_N GND HADZ_P HAO3_M LADZ_P LADO_N_CC HAD4_P HADS_N
GND GBTCLK3 M2C_P| HADZM GND LADZ_ N GND HADA_N GND LADI_P CC GND . M2C_|
GND| GBTCLK3 M2C_N| GND HAD7_P GND LAD3 P GND Ha09 P LAD1_N_CC GND DPE_M2C_N
DP21_M2C_P GND HADG_P HAOT_N LAD4 P LAD3 N HADS_P HADI_N GND LADG_P DP10_M2C_P
DP21_M2C_N GND HADE_N GND LA N GND HADE_N GND LADS_P LADB_N DP10_M2C_N
GND GBTCLKZ_M2C_P| GND HATL_P GND LADB_P GND HA13_P LADS_N GND DP11_M2C_P GND
GND GATCLKZ2 M2C N|  HAl0 P HA11 M LADY P LADS N HA12 P HAT3 N GND GND DP11_M2C_N GND
DP20_M2C_P GND HATO_N GND LAD7 N GND HA1Z_N GND LaDa_P LATD_P GND DP12_M2C_P
GND GND HAl4 P GND LAIZP GND HA1E_P LAD9 N LAID N GND DP12_M2C_N
SYNC_C2M_P | Ha17 P cC HA14_M LAT1_P LA1Z_ N HA15_P HATE_N GND GND DP13_M2C_P GND
SYNC_C2M_N | HA17_N_CC GND LAT1N GND HA15_N GND LA13_P GND DP13_M2C_N GND
GND GND HA1E P GND LA1E P GND HA20 P LA13 N LAT4 P GND DP14_M2C P
GND HAZ1 P HATE_N LAIS P LA1G_N HA19 P HAZD_N GND LAT4 N GND DP14_ M2C_N
REFCLK_CZM_P HAZ1 N GND LAIS N GND HA19_N GND LAIT P CC GND |GBTCLK1_M2C GND
REFCLK_C2ZM_N GND HAZ2_P GND LAZ0_P GND HBO3_P LA17_N_CC GND [GBTCLK1_M2C GND
GND HAZ3 P HAZZ N LA1S P LAZ0 N HBO02_P HBO02_N GND LA1B_P CC GND DP15_M2C_P
GND HAZ3 N GND LA19 N GND HEO2_N GND LA23 P LA1B N _CC GND GND DP15 M2C_N
REFCLK_M2C_P GND HBO1_P GND LAZ2 P GND HBOS_P LAZ3 N GND DP3_C2M_P DP10_C2M_P GND
REFCLK_M2C_N| HBDO_P_CC HBO1_N LAZ1 P LA22 N HBEO4_P HBOS_N GND GND| DP9_CZM_N DPF10_C2M N GND
GND HBOO_N_CC GND LAZ1 N GND HED4_N GND LA26 P LAZT P GND/ DP11_C2M
GND GND HBO7_P GND LAZS P GND HBO9_P LAZE N LAZT N GND DP11_C2M
SYNC_M2ZC_P | HBOE P CC HBO7_M LAZ4 P LAZS N HBO8_P HB0S_N GND GND DP8_C2M_P
SYNC_M2C_N | HBO6 N_CC GND LAZ4 N GND HBOE_N GND TCK GND DP8_C2M_N
GND GND HE11_P GND LAZS P GND HB13_P GND|
GND HE10_P HB11_N LAZB P LAZ9 N HE12_P HE13 N
RES2 HB10_N GND LAZ8 N GND HB1Z_N GND
RES3 GND HB15_P GND/ LA31 P GND HB19_P
GND HB14_P HE15_N LA3D P LA3T_N HB16_P HE19_N
GND HB14_N GND LA30 N GND HB16_N GND
12P0V GND HB18_P GND LA P GND HB21_P
12P0V HB17_P CC HE18_N LA32 P LA33 N HE20_P HEZ1_N
GND HB17_N_CC GND LA32 N GND HB20_N GND
GND GND VIO_B_M2C GND
12P0V VIO_B_M2C GND GND GND
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FMC+ Features
I T N
FPGA Generic Transceiver 12 pairs
Generic Transceiver REFCLK (input to FPGA) 2 pairs
Generic I/O and LVDS (¥) 160 pins
Side-bank Differential Clocks 8 pairs
Side-bank 3.3V I/O, SCL/SDA 2 pins
Side-bank Reserved 3.3V I/O, RESO(**) 1 pins
HPS Generic I/O 0
Dedicated I/O 0
System JTAG 5 pins
Note

e *LVDSdirection not VITA compatible

e ™ RESO connect to FPGA PCle dedicated reset pin

TERASIC INC. World-Leading FPGA Design Services.




Upgraded Signaling Controllers
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1x USB 3.1 Gen 1 controller

e Supports both Device and Host controller
modes

e Supports up to 5 GCbps ( SuperSpeed ) when
configured for USB 3.1 and interfaced with the
transceiver

e Supports up to 480 Mbps (High Speed) when
configured for USB 2.0 and interfaced with the
HPS I/O

SUPERSPEED

5 Gbps

2 x I3C controllers

e One configured as the primary host
e One configured as the secondary host
e Hardware assisted device role switching

e Supports FM, FM+ and SDR data rates up to 12.5 Mbps

2 X DMA controllers

° Four channels each

e Can be configured for secure or non-secure access
to HPS resources

e Supports up to 48 peripheral handshake
interfaces



| UBII/UART USB Type-C

e USB20
Al A2 A3 %) A5 A AT AB AS A1 Al Al2

[GMDHTM‘I+HTM1—H'.'EJ.JSH CC1 H D+ H D- HEE&.HJl'.'EUfiJPZI;E—HQIbHGMDJ

e Not support power delivery

[GMD‘HHH-][HH ]['-'EU-E1[SEE...E][ O ][ D= ][I:CE‘H'-'EUS1[TI'LE'-][TI'LE'r‘HGrJE-]

B12 B11 B10 Bo BE B7 BE B Bd B3 B2 Bi
Type-C receptacle pinout (end-on view) =




| HPS USB Type-C

Py USB 3.2 Gen 1x]1 (USB 31 Gen '|) Al A2 AJ Ad AL AE AT AR A A0 Al A12

e Support 5CGbps super speed [GML‘-J [ TX1+ J { TX1- J {'.'EJ.JSJ [ CC1 J [ D+ J { D- J lﬂ!’iﬂJ [-.'EUE,'J P:-;E-J [Q:-:';MJ [GMDJ

e Support dual role (Support
5V/0.5A for USB Host mode.))

e Not support power delivery

[GHD‘HHM-][HM ]['-'EU-S1 [SE._.E][ O ][ D= ][IZCE‘H'-'EUS1[TIE-][TIE‘*:“[GHD]

B12 B11 B10 Bo BE B7 BE B Bd B3 B2 Bi
Type-C receptacle pinout (end-on view)
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HPS : 2x6 GPIO Header

e |O 3.3V
e Offer I12C interface

GPI10x5

i

oo
on 12C >

2x6 GPIO Header



簡報者備註
簡報註解
Back up 


Power Supply

® 4-pin power connector
e DC 12V 10A 120W

&

O ® W B ESS £ @B CBFE (€

v l_ Leading FPGA Design Ser CES




Software Support

e FPCA/HPS Demo Code
e Linus BSP

e Open FPGA Stack (TBD)
e OneAPI (TBD)
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