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Avery Verification IP for AMBA

Your solution for AMBA® compliance validation

Benefits Summary
e Delivers a comprehensive, advanced AMBA® ACE and CHI coherent interconnect technologies enable an
UVM verification solution entirely new class of high-performance datacenter applications in areas

« Boosts verification efficiency of machine learning, network processing, storage off-load, in-memory

database, and 4G/5G wireless technology. Processor architectures and

* Enables development of more accelerators can now seamlessly operate over cache coherent intercon-

complex tests nects using the right combination of general-purpose processors and

« Supports more complex topologies, such heterogeneous acceleration devices, such as FPGAs, GPUs, network/
as multi-path and multi-link solutions storage adapters, intelligent networks, and custom ASICs.

e |Increases effectiveness with core- Avery AMBA VIP provides a comprehensive verification solution featuring
through-chip-level tests an advanced UVM environment that incorporates constrained random

traffic generation; robust packet, link, physical layer controls, and error
injection; protocol checks, coverage, and functional coverage; protocol
analyzer-like features for debugging; and performance analysis metrics.
With the advanced capabilities of Avery VIP, you can work more effi-
ciently, develop more complex tests, and work on more complex topolo-
gies, such as multi-path, multi-link solutions. Avery compliance test
suites offer effective core-through-chip-level tests, including those used
in compliance workshops as well as extended tests developed by Avery to
cover specification features.

SI E M E N S siemens.com/software


https://www.sw.siemens.com/en-US/

Avery Verification IP for AMBA

Highlights
* APB, AHB/AHB5, AXI3/AXI4/AX14-Lite/AXI5, ACE/ACES5, CHI.Ea, CXS.B

* Master, slave, and interconnect models in active and passive mode monitors

e All models support random wait states on address, data, and response channels,
including programmable response behavior using request matching

e User-defined slave read/write response queues
e Full data interleaving and multiple outstanding requests and out of order responses
e Plug and play ARM SystemVerilog assertions

e Supports ARM FastModels, allowing hybrid simulation of CPU subsystems for an over-
all HW/SW SoC verification process

 Includes CHI and ACE cache coherency test suites and a comprehensive set of examples

e Native SystemVerilog and UVM implementation

e ACE/CHI models N-way or fully associative cache, automatic cache management opera-
tions, and replacement strategies, including user-defined, RR, FIFO, LRU, random with
backdoor, and silent automatic state transitions

e Complementary CCIX VIP also available

AMBA 5 CHI VIP
e CHI home agent interconnect with directory, request, and slave agents

e Passive monitor performs snoop response verification
e Cache state trackers and transaction-level protocol trackers improve debug

* Supports CXS.B interface for CXL/CCIX-CHI bridging, enabling unit-level verification by
bypassing PCle layers

e Cache coherency verification test suite for CXL/CCIX and CHI systems
e Protocol checking
e Performance measures

e Functional coverage
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achi_env
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End-to-end CHI environment.
==> @190 achi HNO MP1 receive TXREQ FLIT from Master
Opcode: WriteUniqueFull Slizeinpg i TgtID: 0 TxnID: 6e Address: 'h90000dbc
NS: NonsecureAccess Size: 6 QoS: e LPID: 1 MemAttr: d
LikeShrd: 1 Order: NoOrdering Exclusive: 0 AllowRetry: 1
PCrdType: 0 SnpAttr: InnerSnoop ExpCompAck: 1

<== @270 achi HNO MP1 send out a response transaction from queue:
Opcode: DBIDResp ISR IN0) TgtID: 1 TxnID: 6e CCID: 0
RespErr: OK Resp: I QoS: e DBID: cf

==> @410 achi HNO MP1 receive TXDAT flit from Master
Opcode : NCBackWrData Sz 1l TgtID: O TBanliDg @if CEIaS
RespErr: OK Resp: I QoS: DBID: f3 DataID: 0O
Data: 72, b4, dd, 0d, 4b, 79, 9e, £fd, 7b, 8f, 03, e3, 1d, bl, 44, 95,
e0, ed, 52, f8, 8d, 52, 84, 46, 8c, 90, 17, 6a, 84, aa, 7c, 60,
ba, 8b, a6, 25, 32, a2, 49, 14, 3d, 4b, 5c, 47, 86, 39, b4, dO,
2e, e, Wi, Ga, 1L, c, 4y, 738, ¢, 23, &d, &), &, chi, «il, &7

<== @490 achi HNO MP1 send out a response transaction from queue:
Opcode: Comp Seeling O THeREIlDg L TxnID: 6e CCID: 0
RespErr: OK Resp: I QoS: e DBNDENGH

Home node monitor shows CHI messages across all ports.

Action Addr. Line Addr. State Action
480 92000b69 92000b40 I == I 00 --— —- -—-—--—--—-—— ( 7: 0) trans (WRNoSnoop)
******** S e ( i58 &)
(( 288 1@)
(W31:-24))
( 398 =)
( 47: 40)
( 55: 48)
--------------------------------------------------------- ( 63: 56)
920 92000b69 92000b40 I > I 00 Rl (R0 =215 R (WRNoShoep)
( 158 @)
( 238 1E)
(I 3l 24
({ S8 =)
—--- - ( 47: 40)
[ ( 55: 48)
= = ( 63: 56)

AMBA ACHI BFM cache monitor “achi_HN4_RN19_cache_tracker.txt”.
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SoC essentials
CHI, ACE5, AXI5, AHB, APB, CXS
TileLink, JTAG, UART, SMBus
SPIxSPI, 12C/I3C/12S

AMBA® Ethernet

Serial

Avery - VIP 3.0

Broad portfolio of VIPs
Compliance test suites

human interface
USB4, USB3.2, PD
HDMI2.1a, DP2.0, DPI
SoundWire, SFPDP

Display QEMU co-sim support
FPGA target support

VIP Expert Services

automotive net
CAN/LIN, Flexray, MIPI
TSN/AVB, 10M-1G T1
Automotive Ethernet

mil-aero verticals MIPI DDR
CSI, DSl interconnect, PCI

JESD, SRIO, Spacewire, 1553b

MilAero

Avery Verification IP portfolio (Feb 2024).

——___hetworking
Ethernet 800G, MacSec

Flex-E, BaseT

PCle5/PCle6 interconnect
CCIX, CXL 2.0/3.0

2.5D/3DIC/chiplet
UCle, HBM2E/3 memory

Storage

high-perf storage
CXL2/3, NVMe, UAS, SAS
SATA, AHCI, UFS, eMMC,

Flash SD, Flash & SSD standards

memory models
DDRS5, LPDDR5, GDDRG6/7, DFI
RDIMM5, LRDIMMS5, NVDIMM5

First:

early adoption mentality
first to market with VIPs
leading edge customers/protocols

Fast:

productivity, ease of use, debug
pure SV & UVM architecture
runs on all SV simulators

Expert:

global team of protocol experts
wins on reputation of expertise
unmatched direct access support

Trusted:

multiple IP partnerships
mutual VIP/IP validation & reach
tested multiple controllers/designs
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