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Company Overview

= Fabless Semiconductor company based in Austin,
Texas

= $1.8 B in revenue

= Design centres in Edinburgh, Newbury, London
= Around 400 employees in the UK

= More than 1,500 employees worldwide
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Confidential Information

Our Technology Bridges the Physical and Digital Worlds
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Measure, digitize the real world,
process control algorithms,
Convert, boost, amplify, power the output
on single IC
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Our focus - Low Power, Mixed-Signal Processing

Our core products .
P 1,100+ Engineers
IC Designers, System and Application

Smart Engineers, and Software Experts

CODECS

Audio Amplifiers

3,900+ Patents

Haptics Driver Audio Headsets pending & issued patents

worldwide
Custom S300M in R&D
ASIC Spending in the 12 months
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Key Customer Products

#1 customer phone Galaxy-Z fold 3 Xiaomi 11T Pro Fitbit Versa 3
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—= Lenovo Harman Beats Studio3

#1 customer tablet Ultrabook Car infotainment
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What Is HWSW Co-Verification?

Product Requirements

System Architecture

[ Software Design

HW Verification T SW Verification

4 Integration

= Qutput correct based on stimulus?

= Are timings within specs?

= Do protocols adhere to standards?
y

\
Algorithms working as expected?
Is memory allocated correctly?
Are processing blocks functional?

Hardware & Software
Co-Verification

\
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What Is HWSW Co-Verification?

HW Verification SW Verification
4 )

= Qutput correct based on stimulus? Algorithms working as expected?
= Are timings within specs? Is memory allocated correctly?

= Do protocols adhere to standards? = Are processing blocks functional?
J \_

‘ ( HWSW Co-Verification
~ | = Verify Interaction between HW & SW

=  HW Design matches SW use cases
= SW executes correctly on HW

= Run SW on simulated HW
( Target features at H\W-SW boundary
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Modern Chip Example — Audio Amplifier

= HW Blocks/Features

Clocking Power ., 11V Digital Boost = |nterfaces
Monitoring ADC Converter
1 et = Signal Converters

DSP e s
i = Amplification
Serial Audio ——— B, ~ . ClassD Amp =

Speaker Protection

Battery Protection
I - SW Blocks/Features - CPU
Control Speaker
Monitoring ADC

= Audio Processing
= Speaker/Battery Protection

How Do HW and SW Work Together?

= Security
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Why We Need HWSW Co-Verification?

= Parallel HW & SW development
= Ensures embedded software (ESW) is bug free
—> Increased usage of Read Only Memory (ROM)
= Ensures hardware is properly designed for ESW usage
= Ensures HW and ESW work together seamlessly
= Exposes issues that are difficult to reveal on other platforms (eg FPGA)

Clocking reproduced more accurately than on FPGAs
More randomisation capabilities than hardware test platforms
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How HWSW Co-Verification Works?

Configure
Internal
HW blocks

Generate
Stimulus
for the
Chip

Load FW
Code into
Memories

Processor
model +
actual FW
code

Hardware

Software

- =
AN
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HWSW Scenario - HW Perspective

1. Apply required Clocks
2. Generate an Audio

Clocking Power . 11VDigital Boost
Monitoring ADC Converter .
I Class signal from TB
AVAVAVARRR"" 3. Write to HW registers
/\/\/\/ Serial Audio ——— ‘ EgEanFc)ent]er?O — Class D Amp H[ﬂ . .
it to configure Audio
1 path
- wovonng [ 4 4. Signal arrives at DSP
00 input
0110
1010
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HWSW Scenario — SW Perspective

DSP

RAM




HWSW Scenario — SW Perspective

VRV

HW Debugger l HW Debugger

RAM

SW reading from wrong memory address
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How HWSW Co-Verification Works - Debugging

irch Run Window Help o o
EIREE J 1,202,907,000 X[ )1 ps|v| 45 - @

Eclipse timestamp

Tdow

1,202,907,000

L
amp_halo_fw - Synopsys HW/SW Del : setup.c - Eclipse (on farma310.crystal.cirrus.com) ~ x [ ovimas Ve rd I tl m esta m
File Edit Source Refactor Search Run Window Help
S-Eelad e EEY 1.203.907,000 X[ )1 psiv| 6 - & & ¥ - S ¥ X S
# Debug 12 | O Executables Xowmlenaoos elew =0 |iinegse OMemor w-variabl 4 Expres % Breakp O consol 11| = 0 (B Lt op gesketud
b % HW SW 4 [Synopsys HW/SW Debug] X % &b # | ™ B - - Esoute OneFace Smuation Tols Window Help P
= % cpud [Cluster Synopsys HW/SW Debug] Peart ROM.elf y ] 7 - (3 » B % »
kit i e gL E¥® 75 B0e»0B00 a-o-"
¥ Peart_| elf [cores: 0] 502592000ps &5 - 0] *Srciw_toptop_tes.Jortiregireg PC.v) O | o
* 4 Thread #1 1 (cpu0) [core: 0] (Suspended : Step) 1ps 86 / i
e 7
= main() at haptics_main.c:279 Ox8c 1202288000ps
/peart " 5 1ps integer hwsv_cycles;
o _HWSW_2/jobman _tests/amp_halo_fwasip2gdb (7 160, oo eyl gt
ps
1202907000ps
ps
1202969686ps dge clk or negedge rst b)
1ps DT o mereny e
1262845000ps velus from BEPGRE the cisit
ps p_hwsv_req PC_log
1202907000ps 5(] P_hwsw_reg FC_log
1ps = A0 o max cycies. 9 hwsv_cycles = 0;
S $fclose (hwsw_
besscation
i | 0 |t | ] E
= B /s pearyresutsintrany peart HWSW_2/jobman, gle_teswamp taio_ twwwvestsob O£ |o]x
Disassembly £2 (@ Debugger Console =; Progress = O i haptics mainc |4 haptics_mainc (¢ ivt_setupc 3 [ halo_init optio ™3 =) ——— 3 ¥
Enter location here  + | o s - |} #endif // NMI INTERRUPT INC Sl o —
- 2 |l IVT_PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS MAILBOX IRQ); al
= ive_setup: Ch | IVT_PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS GPI A RISING IRQ);
o 13,808 IVT_PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS GPI A FALLING IRQ);
oo el 1,674 IVT_PATCHED ISR FUNCTION PTR_INIT ROM(HAPTICS GPI B RISING IRQ);
$00002de mov h1,700 IVT PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS GPI B FALLING IRQ);
RENevIEh:! | me¥. r4,726 IVT _PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS TXRX IRQ);
0000032: mov 0,752 IVT_PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS VIMON IRQ
mov 119,624 IVT_PATCHED ISR FUNCTION PTR INIT ROM(HAPTICS TIMER IRQ)
:: ‘293:5 #ifdet FORCE SENSE INC
A IVT_PATCHED ISR FUNCTION PTR_INIT ROM(HAPTICS FSENSE IRQ);
IVT_PATCHED ISR FUNCTION PTR_INIT ROM(H Sondit 7/ FORCESENSEING ~ — & -1}
st (1131, 5 J #ifdef HBEAT INC
IVT_PATCHED_ISR FUNCTION_PTR_INIT RO(H IVT_PATCHED ISR_FUNCTION PTR_INIT ROM(HAPTICS HBEAT IRQ);
st W[14]T ‘ Sendit 7/ HBEAT DI
IVT _PATCHED ISR FUNCTION PTR_INIT ROM(H }
st XM[115], Lhl —— S
IVT PATCHED TSR FUNCTION PTR INIT ROM(H S P b towrop testbencivamp_n ..u_halo_s5 32/SUBSYS J0/u_haio/RC_£11200) » Oy Te il
st XM[116],r4 N
IVT_PATCHED ISR FUNCTION PTR_INIT ROM(H.
st XM[117],r0 . P, the ROM IVT with RAM replaceme
IVT_PATCHED_ ISR FUNCTION PTR_INIT ROM(H
00000314: _ st x1181.116 _jJ [T SATFUEN TCo SATATER EvTERM EYT.SAMIADTICS MATLSNY. o0 _amuslanedl: el

IVT PATCHED ISR FUNCTION PTR INIT ROM!

000003ea’) st XM[113],r5
IVT PATCHED ISR FUNCTION PTR INIT ROM
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What Makes HWSW Interesting?

m MUItidiSCipIinary Work System architects Hardware design team Software team Driver team
| | L 7NN
= Gather info from different teams , |
\

|

_ v v v
i ROMfi i
- U n de rSta n d fu I I C h I p System muﬁﬁf,:ﬂ:ts of Firmware binary irm;.rgaersel reqllj:iirr:me:ants

reguirements Hardware blocks Design RTL| | requirements source code, SW

interacting with register maps and

= Use various technologies S ol ooy e
= Testbench - SystemVerilog + UVM

= Embedded C/C++ ! |

= HW Debugging e

Hardware Software

= SW Debugging T_ ,,-E,WHamW:me 4T

- SCrIptIng in simulation
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HWSW Co-Verification — Early Careers

= Learn something not taught at universities
= Exposure to Verification, Firmware and Design

= Real responsibility
Analogue That’s You!

Verification Digital

Software (DSP)
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Our Award-Winning Work Culture

b BEST!

- Workplaces *
. for Commuters>
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Questions

Past projects | Interviews
Important Dates

Contact

www.linkedin.com/in/vladislav-rumiantsev

Vladislav.Rumiantsev@cirrus.com

Online

http://lwww.cirrus.com/careers/students
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