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FPGASIC BOOK
[m] 51 [m] FPGASIC

HactonbHas KHura
pa3paboTynka

JIMATPUAY MYP3UHOB

Idoka.ru/book



http://idoka.ru/book

WHO AM |

DMITRY MURZINOV

Ms Degree in Radio Engineering

11 years FPGA experience

13 years ASIC experience

1 years Signal Processing

3 years in HW Cryptography

2 years in ML implementation on HW
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http://linkedin.com/in/idoka

DISCLAIMER

1 User of DevBoard Point of View

J The time-limited presentation

J A quite prepared audience

J The Final|Draft specs doesn't exist at the moment
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AGENDA

EXISTING SOLUTIONS (HISTORY)

THE MAIN ISSUES OF CURRENT SOLUTIONS
WHY NEXT GEN MEZZANINE? (PROS ANS CONS)
USECASES

ROADMAP

CONCLUSION

Coobujectso FPGA paspaboTumkos
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EXISTING SOLUTIONS

HSMC (High Speed Mezzanine Card) (Altera)

VITAS7 2008: FMC HPC/LPC, FMC+ (FPGA Mezzanine Card )
PMOD (Digilent)

/MOD (Digilent, based on SYGYZY by Opal Kelly)

VHDCI (Vmod from Digilent)

*MicroMod (NGFF based with modified mounting)

Coobujectso FPGA paspaboTumkos
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VHDCI (Vmod from Digilent)




EXISTING SOLUTIONS
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EXISTING SOLUTIONS

ome crowdfunding projects:
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Random FPGA-projects from Web:
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FMC’S ISSUES

1. Connectors lead time

5767056-1

@ Enlarge

Images are for reference
only

See Product
Specifications

O Compare Product

Mouser No: 571-5767056-1
Mfr. No: 5767056-1
Mfr.: TE Connectivity / AMP

Customer No:
Customer No

Description: Board to Board & Mezzanine
Connectors .025 PLG 2X019P
VRT

Datasheet: 5767056-1 Datasheet

ECAD Model:

1IN
ﬂﬁ PCB Symbol Footprint
& 3D Model
e | o

Download the free Library Loader to convert this file for
your ECAD Tool. Learn more about the ECAD Model.

Add To Project | Add Notes

time-to-deployment

In Stock: 260

Stock:

Factory Lead
Time:

Enter
Quantity:

Pricing (EUR)

Qty.
1
10
21
42
105
252

260 Can Dispatch Immediately

11 Weeks

Minimum: 1 Multiples: 1

Unit Price
20,14 €
18,18 €
1741€
16,33 €
15,78 €
14,91 €
14,47 €

Ext. Price
20,14 €
181,80 €
365,61 €
685,86 €
1.656,90 €
3.757,32€
7.292,88 €

&
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Pinned Message =R
BceM-FPGA! BOT 11 0CeHb, @ 3TO 3HAYMT, YTO Hac... —

[ Sergey Brazhnikov

Kostya Dobrosolets

On-board He kaHaeT?

XoTuUM ncnonb3oBaTh NAaTy B Ka4ecTBe OTNaAKU
pns ASIC cuctembl, Ans aToro UCnonbsyem
CBUCTOK Ha FTDI 1 co6CcTBEeHHbIN 0TNaA4MK Ha
OpenOCD. lNMpoeKT BNa3nT TONbKO B 3Ty nnaTy, a
GPIO y Hee TONbKO Ha BbICOKOCKOPOCTHble
MHTepdelchl BbIBEAEH, PasbeM A5 KOTOPbIX B
noctaske 3 Hegenu. S pelumn CNPoCUTb, MOXeT
KTO BUAEN.LOTOBbIE pMaHTbI nepexopa ot
pasbeM TO6bI He TPATUTb BPEMS Ha
pasBoaKy CBoeun nna'rbl 10:42

Alexander Kim

2 TaM GpML, BUXKY ABE LUTYKW. OHU 06bIYHO TOXE
2-3 Heflenn eflyT, HO NEPEXoAHUKM Ha pls ToUHO
€CTb, BOBMOXXHO OHU TOXe nocraskow 2-3 Hegenu,
a BO3MOXXHO B Ha/lM4un ecTb. 10:45

KaK BapuaHT, B KOMMNNEKTE K nnaTte Ao/mkHa 6biTb
fmc loop back card, Tyna MoxHo nposogoB
HanasTb, €C/IN TONbKO XbITar HyxeH (4-5
NPOBOAOB), HO Xanko KapTouKy NMOPTUTb. C ApYroi
CTOPOHbI €€ 06bIYHO HUKTO He nonbsyewr « 11046

Sergey Brazhnikov
| Alexander Kim
KakK BapuaHT, B KOMMeKTe K nnate fonxHa 6biTb fme loop b...

TyT cornaceH, Xasnko KapTouky nopTuTb 10:48

Alexander Kim
HY 3TO ecni1 BOT NPSIM CPOYHO HAAo. a Ha
[ONrocpoK ecTb CMbICA NMBO KynuTb, NM60
cpenaTb cBol fmc nepexofHuK, a TO U HECKOMbKO,
OH PaHo MM NO3LHO NOHAZOBMTCS. NOTOMY YTO
60/IbLUIMHCTBO COBPEMEHHbIX OTNafoK KaK Y
KCalNMHKCa, Tak Uy anbTepbl yXe He UMetoT

Knaccuyeckux pls ¢ gpio @ 2 10:49

Sergey Brazhnikov
| Alexander Kim
HY 3TO eC/I1 BOT MPsIM CPOYHO Hafl0. @ Ha AONIFOCPOK eCTb C...

6ynem genatb CBOM Torga, cnacubo 3a coBer.
MOXEeT Ha ruTe rae ecTb roToBble peweHns? .o
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FMC’S ISSUES

2. Daughter boards cost (a quite expensive):

3 Connector’s cost

3 PCB cost:
1 Should be Multilayer (to routing 40x10 pins’ array)
1 Dimension (defined by FMC standard)

3 Soldering procedure:
3 BGA-like footprint (do not try at home)

ey,
FPGA-Systems .ru
@ Coobujectso FPGA paspabotumkos
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DOKARD'S MOTIVATION

1 Nearly Zero Waste

1 Rapid time-to-deploy

1 Daughter boards as cheap as possible
(e.g. “no cost” connectors by design)
Flexibility in terms of purpose (usecases)
Powerful Plug&Play capabilities
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NEARLY ZERO WASTE

2 No plastic for connectors (on daughter-board side)

3 Minimal PCB size started from 22mm x 30mm
(enough for most “single IC” daughter-boards)

1 Reuse and Aftermarket
(hopefully DOKARD boards will be widely accessibility)
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BOARD'S COSIT

(DOKARD-based) Daughter boards might be as cheap as possible.

Decided to move some components on MainBoard:

Connector and ESD clamps

DC/DC for Vadj generating

Source clocks synthesizing capabilities

LEDs, DIP switches

Terminals

USB-hubs/USB-connectors

Signal level translators (see slide UNDER CONSIDERATION)

I Iy Oy Ny Wy Oy
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USECASES

1. MVP of FPGA projects (before releasing HW rev.1)
2. ASIC prototyping (HW in loop)
3. PoC (Proof of Concept) of SBC/SoC projects
o Including small production batches
4. HW Electronics Enthusiasts
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MVP OF FPGA PROJEGTS

MVP of FPGA projects (e.g. before releasing HW rev.1)

3 Early build on real HW-environment and bring-up procedures

3 Production of tiny batches for rapid time-to-market
(it might be faster and cheaper in comparison with FMC-based design)
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ASIC PROTOTYPING

3 Hardware-in-the-Loop &
capabilities ] '

3 Included all advantages of -
previous item d

UsB3oss |0

| e
FPGA-Systems.ru
& Coobujectao FPGA paspaGoTunkos
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PoC OF SBG/SoG PROJECTS

Proof of Concept and Small Batches for SBC/SoC-based projects

3 Rapid time-to-market and small batches production
J  End-user features configurability
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DIY ELECTRONICS ENTHUSIASTS |




PLUG & PLAY CAPABILITIES

T.B.D. (See ROADMAP slide)
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DOKARD DISADVANTAGES

1. 0.8mm PCB thickness required

2. Highly recommend ENIG finishing for PCB

3. Low mechanical hardness (PGB strength)

4. Poor availability of DOKARD boards (hopefully temporary)

Ll
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DOKARD'S SERVIGE SIGNALS

9.

MA[0:2]
12C

CLK P/N
Vadj

LED[0:3]
DIP[0:3]
TERMINAL[0:7]
ne considering)
USB DP/DM

- Module address (to I2C EEPROM or/and future use)

- Plug & Play config from |2C EEPROM

- Clock’s differential pair or two single ended clocks

- DC/DC to produce required voltage level (same as FMC)

PWR_EN/RESET - Power enable for module and reset (both are redundant)

- For indications onto mainboard

- To set up settings from mainboard’s DIP switches

- Mainboard’s EXTernal connector (IDC or most proper should

- To mainboards USB-hub/USB-connector
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ROADMAP

A kind of several types of boards:
1 Low cost (1-layer PCB solution w/o0 P&P)
1 “Standard” (LPC & HPC as in FMC)
3 HighSpeed (replica of NVMe-pinout for example)
3 Enhancement plug&play capabilities (inspired by Litex and IPMI)
3 Design FMC-to-DOKARD PGB adapter
3 Design FPGA DevKit with DOKARD mezzanine supports
1 Based on FPGA SoM
3 Allow 2 layer PCB to demonstrate convenience®
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ROADMAP
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UNDER CONSIDERATION

J Right place and principles of using signal level shifters
3 Compatibility issue: should we use NGFF M-key for HighSpeed edition
(e.g. for NVMe SSD bolt-on) in addition of NGFF B-key usage
3 Scalability: implementing of cards teaming by 1x, 2x, 4x (see next slide)
1 Mechanical uncertainty:
1 Card’s length dimensions (currently: only 30mm and 80mm)
1 Card’s width dimensions (NGFF refs: 22mm and 30mm)
3 Mounting methods
1 On-card connectors placement (hot topic)




Non-NGFF dimensions
and mountings

Cards teaming by 2x
(increase the available
pins count)




_FEEDBACK / REFERENCES™ REFERENCES*

1 1

ithub.com/dokard tme/dokard chat

'qan



https://github.com/dokard
https://t.me/dokard_chat

CONGLUSION

PROS:

Nearly Zero Waste

Rapid time-to-deploy

Daughter boards as cheap as possible
Flexibility in terms of purpose usage
Powerful Plug and Play capabilities

NS:
0.8mm PCB thickness required
Highly recommend special finishing for PGB
Relatively low mechanical hardness (PCB strength)

UoduoS doddod

) 0RHRL

Poor availability of DOKARD boards (hopefully temporary)

32
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https://yadro.com/ru

tech@exponenta.ru SKCINMOHEHTA

LLEHTP MH)XEHEPHbIX TEXHOJIOTUH

exponenta'ru U MOOAE/IMPOBAHUA

TexHn4Yeckmne KOHCynbTalun
[Toa6op MHCTPYMEHTOB
ObyueHue cneumnanncTos
PaboTta Ha 3aKa3


mailto:tech@exponenta.ru
https://exponenta.ru/
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cRcvMeEX
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npoeKkTnpoBaHMA NeYvYaTHbIX njaaT
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Beenne 6ubanorexn ‘ PazpaboTka cxeMBbl [IpoekTHpOBaHIE MeUaTHOIT IIATH
3J€KTPOHHBIX KOMIIOHEHTOB IINCKTPHICCKOH Kraccnveckas TpacclpoBKa Tonooriyeckas TpaccupoBKa
o= =
. iy -
P LiBerty P2 Flexys B RightPCB S) TopoR
\. J \ J \
— / \
MojenupoBaHue PenakrupoBaHnue 1 Bepudukanus

AHaJIOTOBBIX CXeM I poBEHIX cXeM NpOH3BOACTBEHHEIX (aiinon

I;«) SimOne S’ Simtera a“g[ixl(;_\\]

www.eremex.ru

Pacmupenne GpyHKIHOHANLHOCTH H AaBTOMAaTH3 AN () yHKIIHI

@ KommiekT nporpammucra (SDK)



https://www.eremex.ru/

MHPOopMaUMOHHbIE NAPTHEPDI

CoobliecTBoO ;
npubopocTpouTenen

NAULOKECT

NHD®OPMALNOHHBIX PECYPCOB

110 TEMATUKE PAANOS/IEKTPOHHOU ITPOMbILL/IEHHOCTU

Y 4 ULS " RUSmicro

r ‘ | E AstroPhoto
iMAXH]
HOBOCTH

MUPA

17PN 9K 4

- 187 =9
A/
(Y WHKEHEP

[ X

MopTan WHXeHepHo
KYNbTYpbl_

B

=

NEPEATH —


https://niiet.ru/subscription_daidjest/
https://t.me/niiet
https://t.me/RUSmicro
https://www.pcbsoftware.com/
https://t.me/imaxairu
https://t.me/astrophotoboloto
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https://t.me/embedoka
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