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B AndesCore™ N22, RISC-V Ultra-Compact Processor

B Supporting Infrastructure
® Handy Pre-integrated Platform
® Comprehensive Development Environment

B Summary
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AndesCore™ N22
RISC-V Ultra-Compact Processor
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AndesCore™ N22

B Target applications
® Entry level MCU: 10T devices, wearable devices ;
® Deeply embedded protocol processing for 1/0 rﬂ
control, storage, networking, Al and AR/VR
B Excellent PPA (Power, Performance and

Area)
® Min. useful configuration: < 15K gates o

® Dynamic power: 1.36 uW/MHz @28nm
® Performance: 3.95 CoreMark/MHz
® Max. frequency: up to 700 MHz @worst case
B Industry quality
® Proven in excess of 3.5-billion AndesCore™ SoCs

B Strong Support Services

9 Bluetooth
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Common Features of N22

B AndeStar™ V5/V5e ISA (32 bits) PLIC Bl el

® RV32-IMAC, or RV32-EMAC g g |

® Plus Andes V5 extensions :'"tﬁ'rt’f“pt V\XIFF'E/ ‘ |-1|w'B.kpt.
B 2-stage pipeline, single-issue e
B Configurable multiplier _Es 2-stageuCore, PMP | 2-stage uCore, PMP

® Fast (1 cycle) or Small (17 cycles) | ‘ —‘—'
B Optional branch prediction - ICache | Br.Pred i Mul/Div
® Static or Dynamic

) ! | M ' ' '
B Optional memory subsystem

® |/D Local Memory (1KiB to 512MiB)

SRAM AHB Lite SRAM
® | cache (1KiB to 32KiB; direct-map or 2-way) APB
® Misaligned load/store Fast 10
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Common Features of N22

B Physical Memory Protection (PMP) PLIC PMU Debug

® Up to 16 entries NSRS S AN B AT -
B Privilege levels: M-mode ‘Interrupt @ WFI / ‘ HW Bkpt |
® Optional U-mode, for security . Intf. ¥ WFE P

B Power Management: . t c PMP
® WFI (wait for interrupt): by WFI instruction [BECSSSlibn- e Al 2-s age uLore,

® WFE (wait for event): through CSR |

® PowerBrake: through CSR { liCachchpp £ Pred M“'/ Div
B Bus interfaces .

® System Bus Interface: AHB-Lite gty

® Optional interfaces:

€ APB for private peripherals SRAM AHB Lite SRAM
€ Fast 1/0 interface for single-cycle latency APB
Fast 10
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Common Features of the N22

B Interrupt Controller PLIC PMU Debug
® Core-Local Interrupt Controller (CLIC) A A A——
€ More than 1000 sources, 255 priority levels Interrupt @ WFI/ @&
PHOTEY intf. P WFE ‘  HWBKpt

€ Selective vectoring with priority preemption
€ Efficient software-based tail chaining
B . 2-stage uCore PMP
® Platform-Level Interrupt Controller (PLIC) o g__ ——
€ For multiple cores

— ; BrPredMule
€ More than 1000 sources, 255 priorities levels @ ICache ‘ - :

B JTAG debug module

- ILM
® up to 8 triggers (breakpoints/watchpoints) S 4

® 2-wire or 4-wire support

SRAM AHB Lite SRAM
APB
Fast 10
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Stack
Usage

o
15

15 =

e EEEEEEE

10

StackSafe™: Protect Stack Usage

B Recording mode:

Record the maximum usage of stack pointer

® \When stack pointer grows over the bound

Taking RISC-V® Mainstream
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B Protection mode:
® Set stack boundary address

| =» Generate an exception !
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PowerBrake

B PowerBrake to digitally adjust power (via stalling pipeline)

Power
consumption

Standby

Dormant

Shutdown

ARNDBES
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in9)
4en oca\ maximuim
prave (“eo‘ performance
el
pow
!
C\oc’\k minimum
performance

Logic power-down and SRAM in retention

SRAM power-down

Performance (frequency)
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® Advantages Over Other RISC-V Core

B Higher performance and smaller code size

CoreMark/MHz DMIPS/MHz (no-inline) CSiBE Code Size (KB)
4 1,400 -
3 / / 1,300 /
2 ..
1,200 -
1 . “N22 use the similar
0 1,100 configurations as SE
Andes N22 Andes N22 Andes N22

B Better Verilog RTL code:
® CAD-tool friendly and tool-configurable by customers

B Extended features for embedded applications
® Misaligned accesses, StackSafe™, Fast 1/0, CoDense™
® 2-wire debug support to save pin cost
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Advantages Over Other Cores

CoreMark/MHz
)
4
3.8
3.6
3.4
3.2 il
3 T
AM3 Andes N22
CoreMark/MHz
3.5
3
25
2 | I
1.5 ——
1 | I
R —
0] T \
AMO+ Andes N22

ARDEs
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DMIPS/MHz (no-inline) CSIiBE Code Size (KB)

5 1,400
1,350
1.5 —
1,300
S m— 1,250
010 I —
05
1150 .
O T 1,100 | |
AM3 Andes N22 AM3 Andes N22
DMIPS/MHz (no-inline)
2
1.5
l —
R — — SE—
0] T

AMO+ Andes N22

“N22 uses the similar configurations as AM3/AMO+
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AndesCore™ N22

SMALL! LOW POWER! MANY!

PARALLEL
ACCELERATION
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Supporting Infrastructure
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Pre-integrated Platform for N22

JTAG System Interrupts Local Interrupts

CPU '
Subsystem

customerss or

il O e

- AHB-Lite Bus Masters

PWM/PIT
RTC Bus Slaves

SPI
UART
WDT

Bus Matrix

| 9bpug ddv

!|5ys. Mgmt Unit
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Development Environment

B AndeSight™ Feature-Rich IDE AndeSight™ IDE
B AndeSoft™ Software Stack

B AndeShape™ Development Boards
® Corvette-F1 (Arduino-compatible)
® ADP-XC7K (Full-Featured)

B Debugging Hardware
® AICE-MINI+, AICE-MICRO

B Partner Supports "

mp '.:-I
LAUTERBACH /I PP ——= 7o T M E ot
i " ADP-XC7K
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AndeSight™ IDE

| EcIise-Based IDE |
Streamlined GUI (

Feature-rich Editor %3

Manaed Build Sstem |

Otimized Toolchains |
__Source Level Debugger £

Profilin Analsis |

| Extensive Demo Pro'ects |
Flash ISP (

Virtual SoC
Configuration

TProfiIing/Tracing/Debugging data

AndeSoft™ SW Stack

Application Layers

| Middleware
Drivers I App Drivers

| OS/Kernel | Libraries
4

Andes/Partners’ |
Solutions

v

SoC based on AnhdesCore™

ARDES
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Comprehensive AndeSight™ IDE
to Speed Up Software Development

A‘-‘L . .
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AndeSight™: Professional IDE

lclipse—based

B Project Setup:
® Meta Linker Script Editor

® Flash in system programming
B Debug Support:
® Virtual Hosting
® Register Bit Field Display/Update
® Break-n-Display on Exceptions
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u Program Analysis
Function Profiling
Code Coverage
Performance Meter
Function Code Size

(Static) Stack Size
B Custom Plugin Interface
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B Provide RTOS information to help debugging
M Display contents controlled by a Python scrlpt

number prioritr
= o

QUETE MATLE A B max length itemn sze

= " T )" 1379 ] a2
task ] nmnber

"Ti " 4
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Protection Handling

B Protection mode:

rn I Excepton Handling Lo
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Debug and Analysis for Arduino

_ OffICIa| Arduino IDE with limited functions
® Not support profiling and debugging (breakpoints/single-stepping)

B All AndeSight features are available for Arduino development

profiling result

[ Andes Project Creator 53
Chip Profile {Double click to create project...)
Chip Profile Mame Chip ID i
- AE100 Marm Samples % Time
210P E 5913

“arvette-F1-AE1Q0-Ma30
=-F1-AE210P-D10SE-FRL . =
=-F1-AE250-M25

Carvette-Ml
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AndeSoft™
Application Building Block
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e Compiler and toolchain are contributed to and supported officially by GNU and LLVM
communities

e Optimized MCUIib, newlib
e Concise linker script and its tool, Linker Scattering-and-Gathering (LdSaG)
e Sample programs to demo AndesCore™ features

e FreeRTOS (open source): 32-bit and 64-bit
e ThreadX (from Express Logic): 32-bit and 64-bit
e RISC-V Ready: Zephyr, RT-Thread, uC/OS-I1, MyNewt, SylixOS, LiteOS, AliOS Things
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Fundamental Components

_ Commermal -grade Compiler:
® Higher performance and smaller code size
® Comprehensive tool verification
€ Open source and commercial test suites: >159K test cases
€ Csmith: random C programs generator > 10K test cases per test
€ Support fast-paced continuous advancement for speed optimization and
code size
B Bare metal:
® Rich demo projects for Andes-specific features
€ PLIC, CLIC, PowerBrake, StackSafe, and more
® AMSI (Andes MCU Software Interface) driver APIs
€ UART, GPIO, RTC, PWM, SPI, 12C and WDT
® Easy to use and catch up

NDES Taking RISC-V® Mainstream M RISC-V 25

TECHROL O EY



Andes6 (6LoWPAN)

B An implementation of 6LoOWPAN (IPv6 over 802.15.4)

B Uses RTOS for OS services

B Either third-party or open source security library can be used for security

Andeso(ol OVVPAN
~ RTOS / Device Drivers

802.15.4 MAC
Corvette F1

802.15.4 PHY

ARDES
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{CoAP Client on Corvette F1)

CoAP Server (Corvette F1)

CoAP Application

S }jffjid Internet
. rEee f
1l '..-"'Er

Andesé6

GLoWPAN

(IPva/IPVGE)
(IPve over BB2.15.4)

GBLoWPAN Border Router
{Corvettte F1 + Andes Embedded Linux)

ELokPAN Temperature Sensor

All IP IoT network
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Summary

B AndesCore™ N22
® RISC-V Ultra-Compact Processor with excellent PPA

® Bumblebee: Low Power! Many!
® Strong supporting infrastructure to achieve fast time-
to-market with high quality
® Pre-integrated Platform accelerates SoC development
® AndeSight™ - Rich features speed up SW development

® AndeSoft™ - Well-integrated building blocks help customers
build SoC software quickly and easily
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Thank you



m Production-proven AndeSight™
boosts RISC-V development

m A full-featured AndeSight with
a three-month time limit

®m Download page at
http://www.andestech.com/s
urpport.php?id=4
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