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About Open Logic

It’s for HDL what STDLIB is for C/C++

Provides Reusable Basic Elements

« CDCs, FIFOs, Width Converters, Delay-Lines, CAM, ...

« SPI, 12C, AXI, ...

« Fixed-Point Mathematics

It is not Open Cores

« Not providing IP cores ... but supporting you developing them!
Focus on Quality, Documentation,

Proper Cl, Vendor Independence, VHDL/Verilog

Free Open Source ALMOST free if you donate 5$ a month...
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Before We Dive In

. Time is Limited
. This Presentation is about “How to Combine”
e ...not about “How it is built”
. Refer to the Documentation for
o Details
« Exact Interface Descriptions
o Architecture
. Documentation:

https://github.com/open-logic/open-logic/blob/main/doc/EntityList.md
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Synchronous FIFO

entity olo_b. fifo sync i

eric (

width g : positive
Depth g

AlmFullon g

AlmFull

AlmEmptyLevel g

Width g
Depth g

Clk

Rst

In Data == Switches Sync,
In Valid => RisingEdges
out Data == Led,

Out Ready => RisingEdges(1

ic vector(width g - 1

ic vector(l ceil(Depth g + 1

out 2 std logic vector(Width g - 1 to @
out : i

out )

Out Leve 10 r(log2ceil(Depth g + 1

Full
AlmFull
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Synchronous FIFO

. AXl4-Stream Handshaking

. Latency 2 i
. In/Out_Level n pata 777{ A Y B Y SN DY E Y
In_Valid T \
In_Ready /'[
In_Level 1§ 2 4 3 f 20 1%o0
Full X_t Jl
Out_Data A ’ C iD
out_Valid \ / H

Out_Ready \
out_Level 0 \1}{2}{3}{ aﬂk\ﬂ(s}{z}{l 0
Empty | 17
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Asynchronous FIFO

width g : positiv
Depth g

AlmFullOn

AlmFullLe

.  Entity Similar to Sync FIFO
« Two Clocks
. Status Signals for both Domains

1cStages g : positive

. Optimize for Speed or Latency T o
. Usually most Ports Omitted

std
Empty : std
AlmFull - std
AlmEmpty - std
Level : std logic vector(log2ceil(Depth g+1)-1

std
std
std
. std gi ector(Width g-1
valid - std i
Ready = std

Full : std

Empty : std

AlmFull : std

ALmEmpty - std log

Level : std logic vector(log2ceil (Depth g+1)-1
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Packet FIFO

. Basic Operation
AnipipipipipipipipipipipipipipipinipipSpSnininl

In_Valid A Y L Y R \

In_Ready

n_Last 774 P77 N A /|

In_Data 778 1 ¥ 2 ¥ 3 a X5 X6 7
PacketLevel 0 ){\\ 1 X 2 X 1 X o
FreeWords 32 X 31 X 30 25‘ \ 28 X 27 ¥ 26 ) 25 X 28 X 32
out_Valid / \/ \
Out_Ready f \_,l{

Out_Last [\ [\
Out_Data 2 1 X2X3¥za)X 5 f6)i1¥

Out_Size 72 3 } 2 4 )%
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Packet FIFO

. Dropping

L N v B

In_ Valid / [\ S \

In_Ready

n_tast 77 P77 4 ;]

In_Data 777/ 1 YA 2 ¥\ 3 ¥ 4}{5}{6W

In_Drop 77777 /| Y %)\ ), %
In_IsDropped ,."r "'-l \

out_valid \ / .
Out_Ready A

Out_Last \ /—\

Out_Data

7% 4 k5 X6 X 1 X2
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Packet FIFO

. Skipping

o [ L] L LT LT L L
out valid _ / /S
Out_Ready
Out_Last A
out Data 7226 1 X 2 |3 YzZ§___
Out_Size / 4 }% %{
Out_Next / \

Out_Repeat
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Packet FIFO

. Repeating

Clk

Out_Valid i \_f \_/_

Out_Ready

Out_Last [\ [
out Data 7 1 X 2 X 3 X\ 4 Y77 1 ¥ 2 {3 X 4
Out_Size / 4 G | 4

Out_Next

Out_Repeat [\
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Integer Downsize: xN to N

. Basic Operation

cked L4 L+ L+ 4 [+ L+ L+ [+ [+ [
nvalid [\ f\
In_Data ) O0xAB ) ) oxcD
out_Valid / \ / \
Out_Data 7} oxB )} OxA Kk 7 oxb )} oxC K/

ﬁé’_& ‘Open Logic

© Oliver Briindler 202 18



Integer Downsize: xN to N

. Packet End Handling
. Word Enables

ckt ¢ L+ L+ & 1 4 L+ [+ [+ ¢+ [+ [+ [t |

nvaid [\ )\ )\ )\
In_Data A oxAB | ) oxcD  {] OXEF 7 oxiz2 ¥
In_WordEna I ) 01 Y 10 7 o1 ¥
In_Last B
out_valid f \ S /AN Y A U
Out_Data A o8 oxa W7 oxD W] A e N o2 ¥
Out_Last f—\ /—\—
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Integer Upsize: N to xN

. Basic Operation
. Packet End Handling

et AL 4 1 4 1 4 [ & |+ 4+ [t [+ |+ L+ [+ [+ [+ |

mvaid )\ [\ / \ S\ [ )
In_Data 7oA K777 o8 N7 oxc_ X__oxD N7k ok XK 7K oxk WK o1 W7
In_Last f—\
Out_vald )\ /— 7\ /e
Out_Data 7\ 0xBA 7X_oxpC__¥777777 KK OxxE 7N oxiF W7
Out_WordEna X 1 72X 1 ¥ o1 IR
out_Last [\
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Arbitrary: N to M

. Example 8-bit to 7-bit (downsize)

7% s I e N e N e Y s N s A s AV Sy Y o Y S Y oy NP Sy
In_Walid {
In_Ready \ /
In_Data _400010001 } 00100010 X 00110011 } 01000100 § 01010101 § 01100110 ¥ 01110114 {7 ~{hooo1000 { 10011001 § 10101010
out_Valid /
Out_Data ~ 0010001 f 1000100 f{ 1001100 § 0100001 } 1010100 § 1001010 } 1011001 § 0111011 A 0001000 § 0110011
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Arbitrary: N to M

. Example 7-bit to 8-bit (upsize)

ced L4 L4 ¢ L& ¢ L4+ & & L4 [ L& [+ |

In_Walid !
In_Data ~~ 0010001 § 1000100 } 1001100 § 0100001 ¥ 1010100 } 1001010 { 1011001 § 0111011 § 0001000 § 0110011 X 0011110 } ~
Out_Valid / \ /
Out_Data ~~/§ 00010001 § 00100010 } 00110011 ¥ 01000100 ¥ 01010101 ¥ 01100110 § 0111011f } ~% §0001000 } 10011001
| |
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Individual Bits Clock Crossing

. The basis for all other Clock Crossings

. Scoped Constraints for Vivado
max delay <faster-clock-period> for other Tools

. Configurable Number of Sync Stages

—{D Q 3 »D Q—>»D Q> Out Data

In_Data :
A . A A
In_CIk . Out _CIk
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Reset Clock Crossing

. Ensures both sides in Reset
. For one Cycle ne gl
« Atthe same Time Ao ———
. Part of many Clock Crossings
« Look out for Xxx_RstOut Ports

B_Rstin

—»B_RstOut
21 -

Signals Waves
Time
a clk
| a rstin
a rstout
b clk
b rstin
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Clock Crossing Selection

Clocks Bits (Sampled) Crossing Perf
olo_base_cc_reset
olo_base_cc_bits
olo_base_cc_pulse
olo_base_cc_simple

olo_base_cc_status

‘ olo_base_cc_handshake‘

olo_base_fifo_async

X X NSNS SS S
NI NE S NENE SR SN
NSNS S S 8 XX
NSNS S XSS X
NS N X X X X
XX NSNS S S X
A AL X X X § § X
CNAXSNSSASSSS S

‘ olo_base_cc_n2xn ‘

olo_base_cc_xn2n
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Combinations

. Where is the Asymmetric FIFO?

« Optimize for Throughput?

>

4 N\
Width Conv
—16—> N2XN
1:8
\\§ J

128

Burst
( ) Capable
FIFO
128 x 128 128—>»
2kB
N /
4 BRAM18
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Combinations

. Where is the Asymmetric FIFO?
« Optimize for Resources?

4 N 4 N 12.5% Duty
FIFO Width Conv
—16—> 16 x 1k 16 > N2XN 128—>»
2kB 1:8
\§ J . 4
1 BRAM18
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Combinations

. Where is the Asymmetric FIFO?
e Isit Asynchronous?

1
200 MHz y 115 MHz

g ) 4 I
Async FIFO Width Conv
—16—> 16 x 1k 16 > N2XN 128 >
2kB 1:8
o ) (. J
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Combinations

. Where is the Double-Width/Half-Clock
e« Clocks from the Same Source?

1
200 MHz y 100 MHz
e N '
Width Conv
—16—> N2XN 32 CC XN2N —32—>
1:2
\ 4
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Combinations

. Where is the Double-Width/Half-Clock
« Asynchronous Clocks?

1
200 MHz y 115 MHz

s A e ' D
Width Conv
—16—>» N2XN 32 » Async FIFO —32—>
1:2
\ J - J
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Combinations

. Where is the Gearbox?
« E.g.7:8 Gearbox

1
160 MHz 140 MHz

e N e p
100% 87.5% 100%

— 7> WCO’;YSNZM 8—>» Async FIFO 8—>»
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Combinations

. The Open Logic Aproach
« Open Logic provides the Basic Elements
« You combine them as Needed

. The Upside

« Limited number of Entities
« Easyto Understand
« Flexible for Optimization

. The Downside
« You need you Brain
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Call to Action

. Use Open Logic
e Getit from GitHub (https://github.com/open-logic/open-logic)
« Orthrough FuseSoc (https://github.com/fusesoc/fusesoc-cores)

. Inform yourself

« Documentation on GitHub

e YouTube Channel (https://www.youtube.com/@OpenLogicFPGA)
. Spread the Word

« Let your Friends know

« (Re-)post on LinkedIn
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https://github.com/open-logic/open-logic
https://github.com/fusesoc/fusesoc-cores
https://www.youtube.com/@OpenLogicFPGA

Call to Action

Contribute
Report / Feature Requests
Contribute Code

Donate
GitHub Sponsors
Give it a Star on GitHub

Open Logic

|0pen Logic

() HDL-Check m () Synthesis Test m last coverage git-hash d1407a7 last coverage date 10-Mar-2026 gitter [j

Open Logic - A VHDL Standard* Library

Open Logic aims to be for HDL projects what stdlib is for C/C++ projects.

Note: The formulation Standard* Library is used to depict the idea behind the project. It is NOT meant to imply
that there is any kind of standardization committee involved.

Open Logic implements commonly used components in a reusable and vendor/tool-independent way and
provide them under a permissive open source license (LGPL with exceptions for FPGA usage, see License.txt), so
the code can be used in commercial projects.

Open Logic is written in VHDL-2008 but can also be used from System Verilog easily. Limitations for cross-
language instantiation are documented in the How To... - read through it before using Open Logic from Verilog.

Browse the Ent ist to see what is available.

An 1 g deo to open logic can be found on the O bgic YouTube channel. If you are new to Open
Logic, this is a good starting point.

Maintainer: obruenc

If you appreciate the project, consider supporting it with a small donation. If you're part of a commercial
company that prefers purchasing services over making voluntary donations, that's no problem. You can also
purchase offerings such as workshops and priority support. Click the button below to visit the sponsors page.

) Sponsor e

Get It

Open Logic includes the submaodules below. To make sure submodule sources are included in Open Logic, get it
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Kudos and Sneak Peek

. What'’s next in Open Logic?
« More DSP Elements (FIR, NCO, Approximations, ...)
o Fault Tolerance (ECC for Streams, ECC RAMs)

. Kudos to:

e VUnit (https://github.com/VUnit/vunit)

e GHDL (https://github.com/ghdl/ghdl)
e NVC (https://github.com/nickg/nvc)

e VSGQ (https://github.com/jeremiah-c-leary/vhdI-style-guide)

« WaveDrom (https://github.com/wavedrom/wavedrom)
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https://github.com/VUnit/vunit
https://github.com/ghdl/ghdl
https://github.com/nickg/nvc
https://github.com/jeremiah-c-leary/vhdl-style-guide
https://github.com/wavedrom/wavedrom
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Thank You!

Questions?

Open Logic

© Oliver Briindler 202

40



