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WHAT ARE IP BLOCKS
IP (Intellectual Property) blocks or IPs are a collection of pre-built configurable blocks

provided by the FPGA vendor or third-parties
Encrypted synthesised blocks with full simulation models
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Details.

Name; Adder/subtracter

Version: 120 (Rev. 14)
The Xilinx LogiCORE Adder Subtracter can create adders, subtracters, and adders/subtracters that operate on signed or unsigned data. In fabric, the module supports inputs ranging from 1 to 256 bits wide, and outputs ranging from

Description:
110 258 bits wide. 1O wdths are family dependent for dsp4 implementations.

Status Production

License:  Included




IP GENERATION

customize IP 5O E
Adder/subtracter (12.0) P)
@ Documentation 1= 1P Location  C' Switch to Defaults
1 symbol  Information caddsub 0 B
[ show disabled ports sasic [Coint
Implementusing | Fabric v]
S= A + B
InputType | signed v [ signed v
Input Width 15 ©| r2sa 15 o r2se
‘Add Mode 3 v
Output Width [1s @] 1s-161
Latency Configuration | Manual v |
Latency 1 @] 013

O ConstantInput

Constant Value (Bin) 0000000000000

5[14:0]
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IP DOCUMENTATION

Xilinx ion Navigator - fi ip_ i 12_0/pg ddsubpdf - @O X
CatalogView | DesignHubView X | pg120-c-addsub.pdf X «
LogiCORE IP Adder/Subtracter v12.0 Product Guide ¥ Up to Date %]

— + Pagewin

& XILINX P Facts

|ntl‘0duct|0n LogiCORE IP Facts Table
Core Specifics

The )filinx LogiCORE™ IP Adder{Subtracter core Versal™ ACAP
provides LUT and single DSP slice add/sub Supported UltraScale+™ Families
implementations. The Adder/Subtracter D‘;ef(e Family() UltraScale™ Architecture
module can create adders (A+B), subtracters Zy"qﬂ"wfgesr;’ei
(A-B), and dynamically conflgurable adde_r/ Supported User
subtracters that operate on signed or unsigned Interfaces NA
data. The function can be implemented in a r [ Petormonce and Resource Utition web
single DSP slice or LUTs (but currently not a page
hybrid of both). The module can be pipelined. Provided with Core

Design Files Encrypted RTL

Example Design Not Provided
Features TestBench RotProvided

Constraints File NA
« Generates adder, subtracter and adder/ Simulation

subtracter functions Model Encrypted VHDL
+ Supports two's complement-signed and Supported NA
unsigned operations S/W Driver
= —




IP GENERATED FILES

Generate Output Products - a x
J Generated products of the IP includes:
Instantiation Template to add IP to your design
Preview
a x s (next slide)
e 1 Synthesis Checkpoint
Synthesized Checkpoint (.dep) . . . .
Srucural Smulston N Structural Simulation, to allow simulation of IP
Synthesis Options Change Log Changelog
O lobal
(®) Out of context per [P |P Synthesis options
Run Settings.
® onloca hose. Numberofiobs[4 Out-of-context: IP is synthesised as a standalone
Eor\[emote hosts H module
() Launch runs on Cluster
O generstesars ory Global: IP is synthesised within your design. Any
() Do ot launch
® - change to the design will require to resynthesise the
IP as well. Not recommended.



IP INSTANTIATION IN VHDL

c_addsub_0.vho

Q e « » X B B X / B

- IP Revision: 14

COMPONENT ¢_addsub_0
PORT (
A : IN STD_LOGIC_VECTOR(14 DOWNTO 0);
B : IN STD _LOGIC VECTOR(14 DOWNTO 0):
CLK : IN STD_LOGIC:
CE : IN STD_LOGIC;
S : OUT STD_LOGIC_VECTOR(14 DOANTO 0)
)
END COMPONENT ;

our_instance_name : c_addsub_o
PORT MAP (
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/home/dcieri/Work/fpga-course-tum/abs/lab01/project_1/project_1.gen/sources_1/ip/c_addsub_0/c_addsub_0.vho

Q

The following code must appear in the VHDL architecture header.

----------- Begin Cut here for COMPONENT Declaration ------ COMP_TAG

COMP_TAG_END ------ End COMPONENT Declaration ------------

The following code must appear in the VHDL architecture
body. Substitute your own Instance name and net names.

----------- Begin Cut here for INSTANTIATION Template ----- INST_TAG

INST_TAG_END ------ End INSTANTIATION Template ---------

You must compile the wrapper file c_addsub_@.vhd when simulating
the rare ¢ addsuh A When romnilinn the wranner file he sure tn

? -0aXx

Read-only &F
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ANOTHER EXAMPLE: BLOCK RAM

Block Memory Generator (8.4)

Customize IP
@ Documentation (= 1P Location  C' Switch to Defaults
1P Symbol  Power Estimation ComponentName b mem_gen_ 0
(O shawdisabled ports Basic PortAOptions | PortBOptions | Otheroptions | Summary
P— O ot s et 32
ey e | 0 P~ () compencic
cccoptons
e osce =
—— S
wtsenbi

-+ BRAM_PORTA

O Byte Wt Enble

Byte size bis) |2
-+ BrRam_PoRTE

Algorithm Options

Refer datasheet or more informaton,

Agorttm | Minmum Area v
primitve | B2




USER IPS

You can pack your design into an IP that can be later placed in a repository
User IP can me parametrised thanks to generics/generate

You can include documentation, instantiation templates, and constraint files (even pin
locations)

Include a test-bench or design example

Customise the IP generation GUI



USER IP CREATION

Create and Package New IP B ® @

Create Peripheral, Package IP or Package a Block Design

Please select one of the following tasks. [

Packaging Options

Package your current project
Use the project as the source for creating a new IP Definition.

design fr
kdesignas t

Cl

Package a specified directory
Choose a directory as the source for creating a new IP Definition,

se a bl finition

Create AXI4 Peripheral

(@ iCreate a new AXI4 peripheral
{Create an AXI4 IP, driver, software test application, IP Integrator AXI4 VIP simulation and debug demonstration design. .
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IP INTEGRATOR

Vivado provides a smart schematic editor to connect IPs together into a Block Design
Including user IPs

Legal connections are highlighted
Designs are validated

Block Designs can be auto wrapped into a VHDL file

Wrapper can be used as top level of your design

Alternatively, they can be instantiated as a normal component



BLOCK DESIGN EXAMPLE

microblaze_0
!! 4+ INTERRUPT ouna [}
i i r@ v wes ||
o MicreSBlaze | el
MicroBlaze
mdm_1

MBOEBUG 04 |
Debug_SYS_Rst

MicroBlaze Debug Module (MDM)

Imicroblaze_0_local_ memory

rst_dk_wiz_1_100M

]

clk

clocking_system

aut_dk

divider_v1 0

—dem_lacked

Sl

lowest_sync_clk mb_reset}
reset_in bus,_struee._
—aux_reset_in peripheral_reset[0:0]

debug_sys_rt  interconnect_aresetn[0:0]

peripheral_aresetn[0:0]

Processor System Reset

_Rst[0:0]




LAB 16: USING IPS



The figures in these slides are taken from:

- Digital Design: Principles and Practices, Fourth Edition, John F. Wakerly, ISBN 0-13- 186389-4.
©2006, Pearson Education, Inc, Upper Saddle River, NJ. All rights reserved

- allaboutfpga.com

- nandland.com

- docs.amd.com

- https://www.symmetryelectronics.com/

- https://www.edn.com/

- Stephen A. Edwards, Columbia University, Fundamentals of Computer Systems, Spring 2012

- https://medium.com/well-red/state-machines-for-everyone-part-1-introduction-b7ac9aaf482e



