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IP Facts

Introduction

The ARM® AMBA® Advanced High
Performance Bus (AHB-Lite) to AXI4 Bridge
translates AHB-Lite transactions into AXI4
transactions. It functions as an AHB-Lite slave
on the AHB bus and as an AXI4 master on the
AXI4 bus.

Features

« AXI4 interface is based on the AX14
specification

« AHB-Lite interface based on the AHB
specification

« AHB and AXI4 data widths are the same and
either 32/64-bit based on the configuration

« AHB and AXI4 address widths are the same
and based on the configuration

« Supports narrow transfers on the AHB
interface

» Supports burst termination on the AHB
during which dummy transfers are initiated
on the AXI4 interface

« Timeout feature to indicate no response
from AXI4 slave during write and read
transactions

AHB-Lite to AXI4 Bridge v3.0

LogiCORE IP Facts Table

Core Specifics

UltraScale+™ Families,
UltraScale™ Architecture, Zynq®-7000 All
Programmable SoC, 7 Series

Supported
Device Family()

Supported User AXI4, AHB-Lite

Interfaces
Resources See Table 2-2.
Provided with Core

Design Files VHDL
Example Design VHDL
Test Bench VHDL
Constraints File N/A
Simulation .
Model Not Provided
Supported

S/W Driver N/A

Tested Design Flows(2)

Design Entry Vivado®Design Suite

For supported simulators, see the

Simulation Xilinx Design Tools: Release Notes Guide.

Synthesis Vivado Synthesis

Support

Provided by Xilinx at the Xilinx Support web page.

www.Xilinx.com

Notes:

1. For a complete list of supported devices, see the Vivado
IP catalog.

2. For the supported versions of the tools, see the
Xilinx Design Tools: Release Notes Guide.
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Chapter 1

Overview

The AHB-Lite to AXI4 Bridge translates AHB-Lite transactions into AXI4 transactions. The
bridge functions as an AHB-Lite slave on the AHB bus and as an AXI4 master on the AXI4
bus. AHB-Lite to AXI4 Bridge block diagram is shown in Figure 1-1 and described in
following sections.

AHB-Lite to AXI4 Bridge

Control Logic

A

\

«—PN——»  AXI4 Write Channel
AXI4
AHB-Lite ARB | ™ AXI4 Read Channel
Interface [« o
< »  Timeout Counter
i
Y
AHB Data
Counter

Figure 1-1: AHB-Lite to AXI4 Bridge Block Diagram

AHB Interface

The AHB-Lite Slave module provides the AHB-Lite slave interface on the AHB bus side. This
module registers the AHB side control signals when a new transfer is initiated. It generates
the HREADY based on the current transfer progress on the AXI4 side and burst termination
seen on AHB side.
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AHB Data Counter

This module counts the valid data received from AHB for the write transfers. The count value
is used to limit the HREADY generation after the required number of samples are received
for the current transfer.

Control Logic

The control logic state machine is the central controlling unit which instructs the
submodules on the progress of the transfer. It detects the characteristics of the transfer
initiated on the AHB side (Read/Write, Burst, Single) and instructs the submodules to map
the current AHB transfer to AXI4 transfer appropriately.

AXI4 Write Channel

The AXI4 Write channel controls the AXI4 Write transaction channels (Write Address
channel, Write Data channel, and Write response channel) based on the instruction from
Control logic. The Write strobes are appropriately controlled during narrow transfers and
burst termination on the AHB as per the protocol. The AXI4 Write channel completes the
transfers with dummy data if required, when burst-termination is seen on the
corresponding AHB transfer.

AXl4 Read Channel

The AXI4 Read channel controls the AXI4 Read transaction channels (Read Address channel
and Read Data channel) based on the instruction from Control logic. As per the protocol,
the AXI4 Read channel completes the transfers by discarding the data if required when
burst-termination is seen on the corresponding AHB transfer.
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Timeout Module

The timeout module generates the timeout when the AXI4 slave is not responding to the
AHB transaction. This is parameterized and generates the timeout only when that
parameter value is non-zero. If AXI4 slave is not responding, timeout module waits on the
number of AHB clocks specified through the timeout parameter for the AXI4 slave response
and then generates the timeout.

Unsupported Features

AHB Slave Interface

Greater than 64-bit data width.
SPLIT and RETRY responses.

AXl4 Master Interface

Greater than 64-bit data width

Register and posted write implementation

Fixed address burst (as there is no such transaction in AHB)
Locked, Barrier, trust zone, exclusive operations
Out-of-order transaction completion

Exclusive accesses initiation

Licensing and Ordering Information

This Xilinx® LogiCORE™ IP module is provided at no additional cost with the Xilinx Vivado®
Design Suite under the terms of the Xilinx End User License.

Information about this and other Xilinx LogiCORE IP modules is available at the Xilinx
Intellectual Property page. For information on pricing and availability of other Xilinx

LogiCORE IP modules and tools, contact your local Xilinx sales representative.
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Chapter 2

Product Specification

Standards

AX14 interface is based on the AXI4 specification and AHB-Lite interface based on the AHB
specification.

Performance

Performance characterization of this core has been done using margin system
methodology. The details of the margin system characterization methodology is described
in the Vivado Design Suite User Guide: Designing With IP (UG896) [Ref 2].

Note: Maximum frequency numbers for UltraScale™ architecture and Zynq®—7000 devices are
expected to be similar to 7 series device numbers.

Table 2-1: Maximum Frequencies

Family Speed Grade Firax (MH2)

AXI4
Virtex-7 200
Kintex-7 -1 200
Artix-7 150
Virtex-7 240
Kintex-7 -2 240
Artix-7 180
Virtex-7 280
Kintex-7 -3 280
Artix-7 200
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Latency

The core is configured for best possible configuration for calculation of read latency. The
read latency from read address valid (s_ahb_htrans = NONSEQ) to the data beat
(s_ahb_hready) of AHB-Lite to AXI4 Bridge is four clock cycles.

The core is configured for best possible configuration for calculation of write latency. The
write latency from write address valid (s_ahb_htrans = NONSEQ) to the write response
(s_ahb_hready) of AHB-Lite to AXI4 Bridge is five clock cycles.

Resource Utilization

Note: Resource utilization numbers for UltraScale architecture and Zynq-7000 devices are expected
to be similar to 7 series device numbers.

7 Series FPGAs

Table 2-2 provides approximate resource counts for the various core options using 7 series
FPGAs.

Table 2-2: Device Utilization — 7 Series FPGAs

Parameter Values Device Resources
Supports Narrow Burst | Data Width | Bridge Timeout | Slices Slice Flip- Flops LUTs
0 32 0 77 182 147
0 32 16 78 188 158
0 32 32 75 189 159
0 32 64 77 190 160
0 32 128 102 286 224
0 32 256 78 192 162
0 64 0 109 294 225
0 64 16 109 295 226
0 64 32 100 285 210
0 64 64 78 188 158
0 64 128 75 189 159
0 64 256 77 190 160
1 32 0 75 187 158
1 32 16 74 193 177
1 32 32 81 194 170
1 32 64 78 195 179
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Table 2-2: Device Utilization — 7 Series FPGAs (Cont’d)
Parameter Values Device Resources
Supports Narrow Burst | Data Width | Bridge Timeout | Slices Slice Flip- Flops LUTs
1 32 128 79 196 180
1 32 256 77 197 181
1 64 0 102 286 224
1 64 16 109 293 232
1 64 32 109 294 225
1 64 64 109 295 226
1 64 128 111 296 227
1 64 256 110 297 228

Port Descriptions

Table 2-3 shows the 1/0O signals of the AHB-Lite to AXI4 Bridge.

Table 2-3: 1/0 Signal Description
. Initial I
Signal Name Interface | 1/0 State Description
AXl4 Channel Signals
m axi* AXI4 I _ See Appendix A of the Vivado AXI Reference Guide
- (UG1037) [Ref 3] for a description of AXI4 signals.
AHB-Lite Signals
s_ahb_hclk AHB I - AHB Clock.
s_ahb_hresetn AHB I - AHB active-Low reset.
s_ahb_hsel AHB I - Slave select signal for AHB interface.
s_ahb_haddr AHB I 3 AHB Address bu;, WId'Fh depends on address width
Vivado IDE configuration.
Protection type. Indicates the normal, privileged, or
s_ahb_hprot[3:0] AHB I - secure protection level of the transaction and whether
the transaction is a data access or an instruction access.
s_ahb_htrans[1:0] AHB I B AHB Transfer Type (NONSEQUENTIAL, SEQUENTIAL, IDLE,
or BUSY.)
s_ahb_hsize[2:0] AHB I - Indicates the size of the transfer.
s_ahb_hwrite AHB I B Direction. Indicates an AHB write access when High and
an AHB read access when Low.
s_ahb_hburst[2:0] AHB I B Burst type. Indicates if the transfer forms part of the

burst.
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Table 2-3:  1/0 Signal Description (Cont’d)

Chapter 2: Product Specification

. Initial .

Signal Name Interface | 1/0O State Description

s_ahb_hwdata AHB I B Write data. The write data bus is usegl to tr.ansfer da’Fa
from the master to the bus slaves during write operations.

s_ahb_hready out AHB o 1 Transfer done. The AHB slave uses this signal to extend an
AHB transfer.

s_ahb_hready_in AHB I - HREADY input signals from interconnect.
Read Data. The slave drives this bus during read cycles

s_ahb_hrdata AHB (0] 0 when s_ahb_hwrite is Low. Width of the bus can be 32
or 64.

s_ahb_hresp AHB (@) 0 Provides information on the status of the transfer.

ﬁ IMPORTANT: In the case of single slave system where AHB multiplexer is not used, HREADY_OUT has
to be looped back and connected to the HREADY_IN port for correct system operation.

Register Space

There are no registers implemented in AHB-Lite to AXI4 Bridge.

AHB-Lite to AXI4 Bridge v3.0
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Chapter 3

Designing with the Core

This chapter includes guidelines and additional information to facilitate designing with the
core.

Clocking

The AHB-Lite to AXI4 Bridge is a synchronous design and uses the s_ahb_hc1lk at both
AHB-Lite and AXI4 interfaces.

Resets

s_ahb_hresetn is a synchronous active-Low reset input that resets the AHB-Lite to AXI4
Bridge upon assertion. s_ahb_hresetn is also used to reset the AXI4 interface.

Memory Mapping

The AXI4 memory map and the AHB-Lite memory map might vary from a 32-bit to 64-bit
memory space. The AHB-Lite to AXI4 Bridge does not modify the address for AXI4. Hence,
the address that is presented on the AXI4 is exactly as received on the AHB-Lite.

Data Width

The AHB-Lite to AX14 Bridge supports the same data width on either sides of the bridge
interface (AHB and AXI4). The data width selection can be set to 32 or 64.

AHB-Lite to AXI4 Bridge v3.0 www.xilinx.com Send Feedback 12
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Narrow Transfers

Transactions where the transfer size is narrower than the data width are treated as narrow
transfers. Narrow transfer support is parameterized in the AHB-Lite to AXI4 Bridge. The core
must be generated with this parameter set to TRUE to support narrow transfers.

The 8/16-bit or 8/16/32-bit narrow transfers are allowed through the bridge when data
width is 32 and 64 respectively.

AHB-Lite Response Signaling

OKAY and ERROR responses are supported. SPLIT and RETRY responses are not
supported. SLVERR, DECERR, and timeout error (if used) from AX14 interface are mapped to
ERROR response on the AHB-Lite interface.

AXI4 Response Signaling

The responses expected from AXI4 slave are OKAY, SLVERR, and DECERR. EXOKAY response
is not expected as exclusive accesses requests are not initiated by the AXI4 master interface.

Endianness

Both AHB-Lite and AXI4 interfaces are little endian.

Address/Data Translation

No address/data translation/conversion from AHB-Lite to AXI4 takes place inside the
AHB-Lite to AXI4 Bridge. The write/read address from AHB-Lite is passed to AXI4 address.
AHB-Lite write data is passed on to AXI4 and AX14 read data is passed on to AHB-Lite read
data.
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Data Width Selection on AHB and AXI4 Interface

The data width of the AHB and AXI4 interfaces are selected to the same value either 32 or
64 bits.

Bridge Timeout Condition

Timeout logic is parameterized in AHB-Lite to AXI4 Bridge, timeout is generated when the
parameter value is 16, 32, 64, 128, or 256. When a request is issued from AHB-Lite, the
bridge translates this request into corresponding AXI4 transfer and requests on AXI4. If this
request is not responded by AXI4, the timeout logic waits for timeout period and
automatically responds with ERROR on AHB side.

If the parameter value is “0,” then it is assumed that AXI4 slave always responds when a
transfer is requested and no timeout logic exists that automatically responds on AHB side.
When AXI4 slave does not respond, the AHB-Lite to AXI4 Bridge waits indefinitely for the
AX14 slave response.

«  When Timeout is selected and the timeout condition occurs, the transaction on the
AXI4 side is closed as follows:

o For write transactions AWVALID/WVALID are deasserted without waiting for
AWREADY/WREADY. If the write transaction is in the response phase BREADY is
deasserted.

o For a read transaction ARREADY/READY are deasserted.

« Because the bridge gives the same ERROR response for slave error cases and timeout
cases, it is mandatory to provide a reset to the bridge after the ERROR response is
detected from the bridge when the timeout logic is activated.

« When the timeout logic is not activated, it is not required to give reset to the bridge
when an ERROR response is seen for a particular transaction.
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Transaction Mapping from AHB-Lite to AXI4 Transaction

The different possible transactions from AHB-Lite interface to AXI4 interface are mapped in
Table 3-1.

Table 3-1: Transaction Mapping from AHB-Lite to AXI4 Transaction

AHB-Lite | ay14 Transaction
Transaction
y / Description
AWBURST/ AWLEN
HBURST " ARBURST | ARLEN
SINGLE INCR 0 Single transfers on AHB are converted to INCR of length 0.

INCR INCR o Bndefmlte length increment transfers on AHB are converted to INCR of length
WRAP4 WRAP 3 \S/}/dR:\P4 transfer on AHB is converted to WRAP transfer of length 3 on AXI4
INCR4 INCR 3 INCR4 transfer on AHB is converted to INCR transfer of length 3 on AXI4 side.
WRAPS WRAP 7 \S/?/dR:P8 transfer on AHB is converted to WRAP transfer of length 7 on AXI4
INCR8 INCR 7 INCRS8 transfer on AHB is converted to INCR transfer of length 7 on AX14 side.

WRAP16 WRAP 15 \s/?/dR:PIG transfer on AHB is converted to WRAP transfer of length 15 on AXI4
INCR16 INCR 15 Isli\ldCeR16 transfer on AHB is converted to INCR transfer of length 15 on AX14
Notes:

1. Infinite length of INCR transfers from the AHB-Lite interface are initiated as INCR transactions of burst length 0. Each
transaction on AHB is initiated as separate transfer on the AX14 side.

Protection Signal Mapping from AHB-Lite to AXI4

Interface
Table 3-2: Protection Signal Mapping from AHB-Lite Interface to AXI4 Interface
AHB Signal AX14 Signal?)
Signal Value Signal (AR/AW) Value

HPROTI[O] 0 PROT[2] 1
HPROTI[O] 1 PROT[2] 0
HPROTI[1] 0 PROTI[O] 0
HPROTI[1] 1 PROT[O] 1
HPROTI[2] 0 CACHEJ[O0] 0
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Chapter 3: Designing with the Core

Table 3-2: Protection Signal Mapping from AHB-Lite Interface to AXI4 Interface (Cont’d)

AHB Signal AXI14 Signal®)
Signal Value Signal (AR/AW) Value
HPROT[2] 1 CACHEI0] 1

Notes:

1. Values which are not mapped takes the default value for outputs. Input values which are not considered for
mapping are ignored during mapping and outputs are set to default values for such inputs.

Timing Diagrams

The timing diagram shown in the subsequent figures illustrate the operation for various

read and write transfers.

Note: m_axi_aclk is tied to s_ahb_hclk. You can refer to s_ahb_hclk for AXI4 signals.
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I + | + | + | + | + | + | + | + | + | + | +
| O v ) v ) v | w7 ) w7 w7 w7 w7 w7 )
sahb presetn) & ¢ f ¢ & f f & § & ¥ & & ¥ ¥ P P % @ @
sambmsel | [ T 1 1 1 T [ 1 [ T T T T
s_ahb_hburst 10
s_ahb_hsize |0 )2
s_ahb_htrans |0 12 Yo f2
s_ahb_haddr !00000000 00000008 00000000 100000008

I + + + | | | | | | | | | | | | | | + + +

s_ahb_hready out! | 1 1\t v v v v v ob o e
S S S T N S S N\ O
s_ahb_hwdata 100000000 J08B61D2F
sahb hresp! 1 1 1 0 0040
m_axi_awburst |0 ){
m_axi_awsize |0 12
m_axi_awlen |00

| | | | | + + + + + + + + | I | | | | | | |
madewvaidy § § ! 4 ¢ ¢ ¢ ¢ ¢ F ¢ p & 4 4§ ¥ ¢ 0§ f ¢
m_axi_awaddr 100000000 00000008
. | | | | | | | | | | | | | | | | | T T T
maxiaweady . o v o op v o voop o oo\
maxiwvalid:, 1 0 1 b T N\ b b b b

I ) t T ) T t | | t 1 ) ) t ) T T T ) T t 1
m_axi_wdata ;00000000 J08B61D2F
m_axi_wstrb {1111

| | | ] ] | | | ] | | | ] | | ] ] | | ]
moaxiwasty f§ ! f ¢ 4 nof f f F v 4 4 4 ¥ 4 4 4 & &
maxiweady! 1 ' [ r T 0\ oo on b e
maxibready' 1 1 1 i+ i f v T T T T T or o

. | | | | | | | | | | I | | | | | | | | |
maxibvaid i . . p o v 0 0 p o v v L
m_axi_bresp 100
Figure 3-1: Write Transfer with Burst Type SINGLE
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sahb_hok T\ N N L
sghbhrestn ) f 0 4 0 F ¢ f & b b b o@ b v o0 b
s_ahb_hsel | : : : : : : : i i i | i i | i | | | :
_anb_ ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
s_ahb_hburst 0
s ahb_hsize '
s_ahb_htrans 2 IXO - 'Xz |
s ahb_haddr '21EASE4C Jooooooo __________________________ Yeccassd
s ahb_hrdata 'EseAsBBE  Yoosraoms
s_ahb_hready out! | I\ 1 1 v v v v oovoopoonoononon T
sahb hrespi 1 1 1 0 0 vvrbb bbb
sahbhwite! | i i+ 4 o0 b4 o4 b T
m_axi_arburst i1 | | | | | | | ' | | | | | | | | | |
m_axi_arsize 52 | | | | | | | I | | | | | | | | | | |
m_axi_arlen iOO | | | | | | | | | | | | | | | | | | |
m_axi_araddr icsoolcsoo | fo1 EAS4EC
mesavaid 1 1 7L 1 1 1 1 1 T [ [ [ [ [ | | |
mwieaty L L
SN O O O O O O O O O s W
m_axi_rdata 100000000 Jc98720A5 J00000000
m_axi_rlast i i i i i i i i i i i i i i i L i i i
m_axi_rresp EO | | | | | | | | | | | | | | | | | | |
Figure 3-2: Read Transfer with Burst Type SINGLE
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s_ahb_holk | 1 |
s_ahb_hreetn | § T
s_ahb_hsel | 7 T
s_ahb_hourst 1o I w3 \a a3
s_ahb_hsize 3 v
s_ahb_htrans [0 13 13 s 1 % 12 12
s_ahb_haddr (0000000 Jrreceoo Yrreczros =0 Jrieczro Jrraczrzo Jrieceres Jrrscerso Yriscerss Jooooooeo s )i
s_ahb_hrdata ‘BveepAtaAecrons (oteeienonsorers ) GRS Tz s Jre Y ) O e ) CTIED
<« ant sy o " : NN s e WS s e W S N s s S R VS I N S gy e WSS N N/ Sy VNS o R W N s
s_ahb_hresp : i : : : ! : i : i 1 H i
s_ahb_hwite

m_axi_arburst
m_axi_arsize

e I S

§

m_axi_arlen )2
m_axi_araddr (Edoorses Yrieczro =
m_axi_arvalid | i i T i

N

maxdmeady, 0 1 1 0 : i 1 i { i { | I i 1 i |
: } ] ! G ! i ! | - N T 7 i H H L

m_axi_rvalid |

m_axi_rdata [000000000000000 § ooooooo0na0000na 10 )§ ¥ ) 3 Yz Jo Y ies Jo Yz 1 ) (RRTREIRRRIRRCES: 3 ,.,.,.,mmm‘x:wmm
m_axi_dast___| I (I f N & & il A T I 4 o & I | [ | & N
m_axi_resp | § ! T | . | i T . | I |

Figure 3-3: Read Transfer with Burst Type WRAPS8

s_ahb_helk | W O\ O O O O O L O Ot O W
s_ahb_hresetn | P ¢ 1 ¢ &4 % ¥ 4 3 b 8 8 & % § o 3 I T
s_ahb_hsel | NN NN i n 3
s_ahb_hburst [0 |3 Jo )@
s_ahb_hsize |2
s_ahb_htrans |0 )3 & i B Jo Je
s_ahb_haddr 00000000 f6B376620 f6B376624 [6B376628 YeB37662C 68376630 JeB376634 JeB376638 JeB37663C Jooooo000 YAs.
X R T U A T A N LA U N T O N N N N O O N T W O Oy O N N T O T O N s O N N N O O O O T I
s_ahb_hwite| | | | HEEEEREEEEEEEEEEEEEEEEEEEEEEE EEE E EEE EEEEEEE T EEE EEE T EEEE T EEE N
s_ahb_hwdata 14350DA43 \is. Y. Yi9292404 YiseB3A66 Yi8ss280E Y13A738F9 J1ag128A3 Y1A033891 |

s_ahb_hresp | | | | | | | i | \ i | | \ I \ P | | | \ | | | | \ | ) | | \ \ \ | | } | \ | | | | | } i \ | | | | \ | { | \ | i \ ) |
m_axi_awburst |1

m_axi_awsize |2

m_axi_awlen |03 )

m_axi_awvalid ‘ IR A\ Foa o oF ¥ oE OF o8 O £ o8 & B o4o§ B oFE 34 v K3 OW OE o4& B oA N W OF & oA OF P AN EFN OEGOFEETOHOF L FOE OE BN
m_axi_awaddr ' DA7310AC 155376520

e T N T S O\ - O TN N I N N O T N 2 Y T O N TN N O TN N N O A T Y O T
R ] T O O O O
m_axi_wdata |4350DA43 Yis. Y115Fa9B7. Y19292A04 Y1s883A66 Y1835289E Y13a738F9 Y1r9128A3 1033891

m_axi_ws(rbiﬂn‘ i - i ; ; . . , . . - . . . . - - - - T r T T T

oy A NN N N N N S S N N S S
R T N T T N TR T O/ N O N (N G O NN ¢ O A RN N S P
magkibmeyy o ¢+ N % W @ B oo w o 6 g 4 pofo§ ok kW N F @ Erow o NEREEEREENEBEEEEREER R
madbvalids 4 % & 0 BF o @ d R § e W f gk w  W ow % ow w W koW oome w b b oow o owbop & W W W Rk W R W | [_'1_"'\ L

m_axi_bresp |00

Figure 3-4: Write Transfer with Burst Type INCR8
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Chapter 4

Design Flow Steps

This chapter describes customizing and generating the core, constraining the core, and the
simulation, synthesis and implementation steps that are specific to this IP core. More
detailed information about the standard Vivado® design flows and the Vivado IP integrator
can be found in the following Vivado Design Suite user guides:

» Vivado Design Suite User Guide: Designing IP Subsystems using IP Integrator (UG994)
[Ref 4]

« Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 2]
« Vivado Design Suite User Guide: Getting Started (UG910) [Ref 5]
« Vivado Design Suite User Guide: Logic Simulation (UG900) [Ref 6]

Customizing and Generating the Core

This section includes information about using Xilinx® tools to customize and generate the
core in the Vivado Design Suite.

If you are customizing and generating the core in the IP integrator, see the Vivado Design
Suite User Guide: Designing IP Subsystems using IP Integrator (UG994) [Ref 4] for detailed
information. IP integrator might auto-compute certain configuration values when
validating or generating the design. To check whether the values change, see the
description of the parameter in this chapter. To view the parameter value, run the
validate_bd_design command in the Tcl console.

You can customize the IP for use in your design by specifying values for the various
parameters associated with the IP core using the following steps:

1. Select the IP from the Vivado IP catalog.

2. Double-click the selected IP or select the Customize IP command from the toolbar or
right-click menu.

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 2] and
the Vivado Design Suite User Guide: Getting Started (UG910) [Ref 3].

Note: Figure in this chapter is an illustration of the Vivado IDE. This layout might vary from the
current version.
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Figure 4-1 shows the Customize IP window settings for the AHB-Lite to AXI4 Bridge IP core.
L4 Customize IP (on xhdI3060) X
AHB-Lite to AX| Bridge (3.0) ‘

ﬁﬂ Documentation () IP Location L4 Switch to Defaults

(] Show disabled ports Component Name | ahblite_axi_bricge_0 ]

[l Narrow burst support

Non Secure access

Data width |32 v |
’ R Timeout Count |0 = |
gfﬁfi’fffmf& '*"j:f AXI Thread ID widith [4 | (0-1
=" Address Width (32 ‘ 4
I OK | | Cancel |

Figure 4-1: Vivado Customize IP Dialog Box

« Component Name - The base name of the output files generated for the core. Names
must begin with a letter and can be composed of any of the following characters: a to z,
0to 9, and "_".

« Narrow Burst Support — Narrow transfer support makes the transactions narrower
than data width.

* Non-Secure Access — Support secured data transfer at AXI side. To support backward
compatibility, default value is True (for example, non-secure data transfer).

- Data Width — Select 32 or 64 AHB to AXI4 data width.
+ Timeout Count - Indicates the number of AHB clocks to wait for AXI4 slave to respond.
« AXI4 Thread ID Width - Indicates width of the ID tags.

« Address Width - Select width for AHB and AXI4 Address ports, valid values range from
32 to 64.
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Output Generation

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 2].

Constraining the Core

This section contains information about constraining the core in the Vivado Design Suite.

Required Constraints

This section is not applicable for this IP core.

Device, Package, and Speed Grade Selections

This section is not applicable for this IP core.

Clock Frequencies

This section is not applicable for this IP core.

Clock Management

This section is not applicable for this IP core.

Clock Placement

This section is not applicable for this IP core.

Banking

This section is not applicable for this IP core.

Transceiver Placement

This section is not applicable for this IP core.

I/0 Standard and Placement

This section is not applicable for this IP core.
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Simulation

For comprehensive information about Vivado simulation components, as well as
information about using supported third-party tools, see the Vivado Design Suite User
Guide: Logic Simulation (UG900) [Ref 6].

i? IMPORTANT: For cores targeting 7 series or Zyng-7000 devices, UNIFAST libraries are not supported.
Xilinx IP is tested and qualified with UNISIM libraries only.

Synthesis and Implementation

For details about synthesis and implementation, see the Vivado Design Suite User Guide:
Designing with IP (UG896) [Ref 2].
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Chapter 5

Example Design

This chapter contains information about the example design provided in the Vivado®
Design Suite.

The top module instantiates all components of the core and example design that are
needed to implement the design in hardware, as shown in Figure 5-1. This includes clock
generator Clocking wizard IP instantiation and example design module with logic for
AHB-Lite transaction generator and AXI4 transaction checker.

<componentname>_exdes.vhd (top)

AHB Transaction Capture AX14

N Pass
Generation —_— — >

Transaction

DUT

clock_in1_p

clock_in1_n » Clock Generator
clock_gen.vhd

A

reset

Figure 5-1: AHB-Lite to AXI4 Bridge Example Design Block Diagram

This example design demonstrates the transactions on AHB-Lite interface of the DUT.

« Clock Generator — Clocking wizard is used to generate the clock for the example
design. It generates 100 MHz clock for s_ahb_hc1lk of the DUT. The example design
DUT is kept under reset until MMCME?2 is locked.

« AHB Transaction Generation — Supports the write and read transactions on the
AHB-Lite interface of the bridge.
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« Capture AXI4 Transaction — Serves as the AXI4 slave to bridge and manages write and
read transactions from the AXI14 interface of the bridge.

Implementing the Example Design

After following the steps described in Customizing and Generating the Core, page 20 to
generate the core, implement the example design as follows:

1. Right-click the core in the Hierarchy window, and select Open IP Example Design.

2. A new window pops up, asking you to specify a directory for the example design. Select
a new directory or keep the default directory.

3. Anew project is automatically created in the selected directory and it is opened in a new

Vivado window.

4. You need to uncomment the I/O constraints settings in
<component_name>_exdes.xdc specified in Table 5-3.

5. In the Flow Navigator (left-side pane), click Run Implementation and follow the

directions.

Example Design Directory Structure

In the current project directory, a new project with the name
<component_name>_example is created and the files are generated in the
<component_name>_example/<component_name>_example.srcs/ directory. This
directory and its subdirectories contain all the source files that are required to create the
AHB-Lite to AXI4 Bridge example design.

Table 5-1 shows the files delivered in the example_design directory.

Table 5-1: Example Design Directory

Name

Description

<component_name>_exdes.vhd

Top-level HDL file for the example design.

clock_gen.vhd

Clock generation module for example design.

Table 5-2 shows the files delivered in simulation directory.

Table 5-2: Simulation Directory

Name

Description

<component_name>_exdes_tb.vhd | Test bench for example design.
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Table 5-3 shows the XDC file delivered in example_design directory.

Table 5-3: Constraints Directory

Name Description

<component_name>_exdes.xdc Top-level constraints file for example design.
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Test Bench

Chapter 6

This chapter contains information about the test bench provided in the Vivado® Design

Suite.

Figure 6-1 shows the test bench for the AHB-Lite to AXI4 Bridge example design. The
top-level test bench generates 200 MHz clock and drives initial reset to the example design.

AHB-Lite to AXI4 Bridge v3.0
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top_tb
clock_in1_p
clock_in1_n
Clock and Reset
Generation reset
<componentname>_exdes.vhd
(top)
Test Status - status
Figure 6-1: AHB-Lite to AXI4 Bridge Example Design Test Bench
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Simulating the Example Design

Using the AHB-Lite to AXI4 Bridge example design (delivered as part of the AHB-Lite to
AXI4 Bridge), you can quickly simulate and observe the behavior of the core.

Setting Up the Simulation

The Xilinx® simulation libraries must be mapped into the simulator. If the libraries are not
set for your environment, see the Vivado Design Suite User Guide: Logic Simulation (UG900)
[Ref 6] for assistance compiling Xilinx simulation models and setting up the simulator
environment. To switch simulators, click Simulation Settings in the Flow Navigator (left
pane). In the Simulation options list, change Target Simulator.

Simulation Results

The simulation script compiles the AHB-Lite to AXI4 Bridge example design and supporting
simulation files. It then runs the simulation and checks to ensure that it completed
successfully.

If the test passes, then the following message is displayed:
Test Completed Successfully
If the test fails or does not complete, then the following message is displayed:

Test Failed!! Test Timed Out.
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Appendix A

Migrating and Upgrading

This appendix contains information about upgrading to a more recent version of the IP
core.

Migrating to the Vivado Design Suite

For information on migrating to the Vivado Design Suite, see the ISE to Vivado Design Suite
Migration Guide (UG911) [Ref 7].

Upgrading in the Vivado Design Suite

This section provides information about any changes to the user logic or port designations
between core versions.
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Appendix B

Debugging

This appendix includes details about resources available on the Xilinx® Support website
and debugging tools.

Finding Help on Xilinx.com

To help in the design and debug process when using the AHB-Lite to AXI4 Bridge, the Xilinx
Support web page contains key resources such as product documentation, release notes,
answer records, information about known issues, and links for obtaining further product
support.

Documentation

This product guide is the main document associated with the AHB-Lite to AXI4 Bridge. This
guide, along with documentation related to all products that aid in the design process, can
be found on the Xilinx Support web page or by using the Xilinx Documentation Navigator.

Download the Xilinx Documentation Navigator from the Downloads page. For more
information about this tool and the features available, open the online help after
installation.

Answer Records

Answer Records include information about commonly encountered problems, helpful
information on how to resolve these problems, and any known issues with a Xilinx product.
Answer Records are created and maintained daily ensuring that users have access to the
most accurate information available.
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Answer Records for this core can be located by using the Search Support box on the main
Xilinx support web page. To maximize your search results, use proper keywords such as:

*  Product name
+ Tool message(s)

« Summary of the issue encountered
A filter search is available after results are returned to further target the results.
Master Answer Record for the AHB-Lite to AXI4 Bridge

AR: 57791

Technical Support

Xilinx provides technical support at Xilinx support web page for this LogiCORE™ IP product
when used as described in the product documentation. Xilinx cannot guarantee timing,
functionality, or support if you do any of the following:

« Implement the solution in devices that are not defined in the documentation.
« Customize the solution beyond that allowed in the product documentation.

« Change any section of the design labeled DO NOT MODIFY.

To contact Xilinx Technical Support, navigate to the Xilinx Support web page.
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Debug Tools

There are many tools available to address AHB-Lite to AXI4 Bridge design issues. It is
important to know which tools are useful for debugging various situations.

Vivado Design Suite Debug Feature

The Vivado® Design Suite debug feature inserts logic analyzer and virtual 1/0O cores directly
into your design. The Vivado Design Suite debug feature also allows you to set trigger
conditions to capture application and integrated block port signals in hardware. Captured
signals can then be analyzed. This feature in the Vivado IDE is used for logic debugging and
validation of a design running in Xilinx devices.

The Vivado logic analyzer is used with the logic debug IP cores, including:

« ILA 2.0 (and later versions)

« VIO 2.0 (and later versions)

See the Vivado Design Suite User Guide: Programming and Debugging (UG908) [Ref 8].
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Appendix C

Additional Resources and Legal Notices

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see Xilinx
Support.
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Revision History

The following table shows the revision history for this document.

Date Version Revision
11/18/2015 3.0 Added support for UltraScale+ families.
09/30/2015 3.0 « Added AHB and AXI4 address width description in IP Facts.

« Updated m_ahb_haddr description in I/O Signal Description.

« Added Important note Port Descriptions section.

« Updated Memory Mapping description.

+ Updated Fig. 4-1 Customize IP Dialog.

« Added Address Width description in Customizing and Generating the Core.

04/02/2014 3.0 « Updated Table 2-3: I/O Signal Description.
« Updated Fig. 4-1 Customize IP Dialog box and added Non-Secure Access
description.
12/18/2013 21 Added UltraScale support.
10/02/2013 2.1 Initial Xilinx public release of document in product guide format. Replaces
DS825.
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