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Harness Emulation and Prototyping to Customer Verification Efforts

Qinyi Liu
15:45-16:30 Harness Emulation and Prototyping to Customer Verification Efforts Verification Consulting Engineer
Director, XEPIC

Advanced FusionVerify Platform for System-Level Verification

16:30-17:00 +« Empowering Designers with Efficient Equivalence Checking

17:00-17:15 XEPIC GalaxEC Demo Sera Gao
« Unleashing Advanced Simulation Capabilities Verification Consulting Engineer
for IP and SoC Verification Director, XEPIC
17:15-17:50

« Unleashing the Power of the Digital Verification Debug Platform

17:50-18:00 Lucky Draw
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BT system Level Verification & X-EPIC
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B Prototyping OR/AND Emulation
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B HuaPro And HuaEmu & X-EPIC

2021.11 2022.12 2023.06
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HuaPro P1 HuaPro P2E HuaEmu E1

High Performance FPGA- High-performance Dual Mode High-performance
based Prototyping System FPGA Verification System Emulation System



High performance
netlist generation
Automatic Memory
Module Recognition
Full RTL signal naming
mapping

Incremental
compilation logic

resource optimization

Intelligent module detection
Automatic Design
Segmentation

Automatic TDM Multiplexing
10

Automatic connection
topology generation
Automatic modification of
gated clocks

No clock resource limitations
Automatic conversion of
memory implementations
Automatic invocation of DPI
connections Port Hybrid

Emulation

B HPE: HuaPro P2E & HuaEmu E1

RTL synthesis J53y  [ntelligent BN
compiler

Run-time

Debugging

Programmable Triggers
(Trigger)

Full-signal waveforms
Automatic reference
clock selection to
capture multi-clock
domain data

Backdoor access

Signal read/write and

control

> Complete, Autonomous Software Stack >

RTL
Netlist
Log
Waveform

Coverage

Unified database
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Database Debugging

Automatic waveform
comparison

Automatic source code
and circuit
correspondence
Automatic signal
tracing and fault
analysis

Automatic coverage

statistics



Unified Verilog parsing tools

Normalized Input

Comprehensive tools
dedicated to Emulation

Comprehensive syntax support

EEE1364 Verilog Standard
IEEE1800 SystemVerilog Standard
IEEE1800.2 UVM Standard

Automatic recognition
and mapping

Automatic Memory Recognition
Automatic Clock Gate Recognition
Automatic memory model mapping

BT Unified Front-end Parsing : GalaxSim

ey Feature

S X-EPIC

High Speed
Provide compilation performance
Ensure iteration efficiency

TBA

Supports TBA mode

Debug Database

Built-in Debug Database Supports
Waveform to RTL Mapping

RTL Waveform Debugging



B unified Logic Synthesis Tools : vSyn

S X-EPIC

vSyn provides the possibility to optimize the whole system to Prototyping and Emulation.

In addition, vsyn also aligns the definition of the debug feature

Synthesis Tool for Emu
The only self-developed
Synthesis tool specialized for Emulation

High Performance

Combined time is 10x longer than
comparable products

Guaranteed iteration efficiency

Automatic recognition
and mapping

Automatic Memory Recognition
Automatic Clock Gate Recognition
Automatic memory model mapping

features

Incremental compilation
Further improve compilation performance

Ensure iteration efficiency

Optimization
Logic Resource Optimization

Timing Optimization

Debug Database

Built-in Debug Database Supports
Waveform to RTL Mapping

RTL Waveform Debugging



BT sequential Equivalence Checking % X-EPIC

« Sequential Equivalence Checking « Logic Equivalence Checking

- - Golden Revised
Golden Design Altered Design

Reset
Constraints Mapping

Engine Control :
Configure
Parameter Compare
Formal Engines \

DebEug Counter Results Reporting
xample
Results
Reporting

ASIC Lib




BT Solution For Prototyping AND Emulation H X-EPIC

Prototyping Emulation

Virtual Link:
AXIl / PCle EP/ USB Device / Ethernet

{KiEFF: GPIO (UART /JTAG / CAN /IO), SRAM,
IOLAB, NAND Flash, NOR Flash, QSPI Flash,
EEPROM, SDIO Card, DVP

Virtual Device
MIPI / DP / HDMI / UART

=i&F+: PCIE EP/RC / PCle, [MAM,USB......
USB / Ethernet / MIPI

Customer Design

DFl-complaint

DDR5
| Memory
Controller

Speed Bridge: PCle  AJ4Zr&1&EY: PCIE
/ USB / Ethernet DDR4 / LPDDR4/ DDRS / Bl < fhe
LPDDRS5 / ‘ .
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Transactor base Monitor



BT Fusion Debug

S File View Source Tools Help
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1] Ct_spsram_64x108(ct_spsram_64x108)

1] ct_spsram_65536x128(ct_spsram_65536x128)

v v 4

parameter PG_RESET_OFF
3'b111

Fusion Debug (/home/.../smart_run/work/my_dump.xedb)

= 3'b111;
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b (1] ct_spsram_8192x32(ct_spsram_8192x32) x ‘h:
14] mp_top_golden_port(mp_top_golden_port) 75
- (5] itk 176 assign \pmd_en = (biu_pad ;._;:‘md bl1:e] != 2'b11) ;
1] %_int_mnt{int_mnt) * " L
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~ (11 x_apblapb) sync  x_cpupmu_syncl ( __: -.::_ w -
13) x_ahb2apb(ahb2apb) 181 .fast_clk [mu‘clk Y, L
1] x_apb_bridge(apb_bridge) .in (lpmd_en ), —~ =
1] %_clk_geniclk_gen) x
» [12] x_gpiotgpio) .out (lpmd_en_ff ), ] wi
- x = 1
s .pad_cpu_rst_b (pad_cpu_rst _b), T
) %_cpu2pmu_syncl{sync) P P ; pl -
e - low_clk (pmu_clk ) o
Signal (4 — Graph Pane (7 — v 5l © iy
0 2 IS
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= pmu_clk o wire(Port In) )/ &€ ( { lond E
g / onnect( .in pnd_en )i L
= pad_had jtg_trst b pre 1 wire(Port In) A ot ¢ L ony #F b :
= pad_had_jtg_tms 0 wire(Port In) iy “fast ik ¢ che ik Y o
= pad_had jtg _tap_en o wire(Port In) th.x_soc.x_apb.x_| 1230/c910. X Line: (v 176 instance: x_apb_bridge
=+ pad_cpu_rst b 1 wire(Port In) Console [ — General Mess... [ — @ WaveForm [7 X Detail Pane [J — Exclusion Co... [7 v
=+ Intraw_vid x wire(Port In) - -
~- |_pad_jtg_telk 1 wirePort In) = oBEa& aaH o xioors - T+ % T- F @
= i_pad_cpu jtg_rst b 1 wire(Port In) & P—_— i
-1e
=+ had_pad_wakeup_req_b 1 wire(Port In) _ AR Eearsry
=+ cpu_cik x wire(Port In) 000.0
Summary Pane
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Scope(Total) - Line Br
ahb(1.17%) = ss% [
B &IT_gen(2.14%) [ 80% [N
- Bl x_mem_ctri4.44%) =1 68.13%
BBl x_apbi7.43%) — 53.63%
] x_ahb2apb{3.17%) — 64.71% I
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1 General Messages 2 Global Search 3 Trace Results
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B Full Vision & X-EPIC

>
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Powerful parallel waveform reconstruction algorithm for high-
speed waveform recovery
No need to re-specify signals before compilation

Readback-based reads with very low hardware resource usage

I____

Signal visibility from IP/subsystem to whole chip Tracefy=72
SSHIA

Probe covers design ports, black box ports, memory ports,  z5/(5
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BT Trigger with State Machine Support

Customer
>

E1 Debug IP I 2
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Compiler
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HuaEmu E1
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— Dynamic Tngger
Trigger File {publlca‘samsun!cnter 4grp_8192net/trigger_fsm.v B v
— Instance
Name | instance A v [ overwrite Module ]trigger_fsm v|
Bind Ports |dut_top.clk {dut_top.cnt2[9:0]} {dut_top.cntl[4:0]} . Add
Enable Disable Delete
Post Trigger Samples: 50 rek Trigger Stop Onjoff @ )




B Case : Multicore CPU System H X-EPIC
Emulation Prototyping
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CPU 2M / BUS 1M / DFI 2M clock CPU 50M / BUS 10M / DDR daughter card 200M

Core Function / Benchmark OS Booting
BUS Performance / Pressure TeseCase Driver Develop



B Case: 5G &g | € X-EPIC

Emulation Prototyping

N BBIQ MN 1T ‘

Tester
Case File

SEN BBIQ MEN {7 EEN [T =

: Tester
Case File
e BBIQ pEE |17 :
Saae BBIQ WM |-/ PEE |47 PR

1~2M  FHI¥h 50 ~100M

Function / Regression I&ilFf  OS Booting / ¥k
BUS Performance / Pressure 1y Driver Develop



T Case : ismhbE | & X-EPIC

Emulation Prototyping
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BT Prototyping OR/AND Emulation  X-EPIC
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