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|. Al Processor Architecture

Al Processor

LY XX 32TFLOPS Al T2 MAM SEE MA 7|

Al Processor Core

AB9, 494mm2@28nm

= A UEN ER

Name AB9, 2019

Technology 28nm 1P12M Logic CMOS
Chip Size 494mm?

Gate Count 1 Billion gates

Supply Voltage

1.05V ~ 1.15V

Clock Frequency

600MHz ~ 1.2GHz

Al Performance

32TFLOPS

GP Processor Core

2 X 1GHz Processor Core
2 X 1GHz Function-safe Core

Al Processor Core

128 x 128 1GHz Nano Cores

Feature/Kernel
Memory

40MB 1GHz SRAM
(+8MB Redundancy)

External Memory
Interface

2 X LPDDR4 Controller

External Interface

16-Lane PCIE Gen3

Al SDE

Neural Net Compiler, Simulator
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[I. Development Environment

Al Software Development Environment

« STC CMD Compiler, STC Simulator, Device Driver API for GPP
* Input: NN_DESC, HW DESC, NN_WEIGHT
* Output: STC Command, All Layer Top Code, Simulator Top

nlo)

Yolov? Device Yolov2
Py Driver API Application |:> Object detect
op for AB <darknet.elf>

<darknetc>

<.lib/.c>
STC_ML :> . STlct :> Test vectors
<.nn_weight> imufator
<stcsim>

gcc

CorrSJT(w:an d Al ITIE)ayer Simulator STC Simulator
<cmd.c/ <all Igyer e Engine (STCSE)
cmd.h> _top.c> <sim_top.c> <stcse.lib(.a)>
STC CMD Compiler (STCCC)

i i

STC_ML STC_ML
<.nn_desc> <.hw_desc>
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[I. Development Environment
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[I. Development Environment

FPGA Board

» Xilinx Vertex Ultrascale 440(5,541 K Logic, 88.6Mb), 16x128 w/ 4MB
« JTAG Interface for On-chip debugging and Probing
« 2x4GB DDR4, 8-lane PCIE Gen3
CAN | [UART 12C GPIO e PWM oco
bower [Gen | [en | [5Po0] [den | [ Gen | (Sl e | ™ Cimg ™ [ Reset
AB9_UNIVERSE SoC thla/:?\:gl
AB9_EARTH =
Sb AB9_NATURE NAND
Card (SPIG1)
Jumper
Jumper
ABOM_DDR4C DDR4 for SoC
(u60ddr4c) 4GB, x64bit
ABO9M_DDR4C DDR4 for SoC
(u1ddr4c) 4GB, x64bit
e
pcie_top_x16
(u70pcie) PADs (ab9_t28_pad.v) | |AM9M_TEST_PHY_BIST_BIRA |
PCI for SoC
Gen3, 16-lane
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[I. Development Environment

Co-Development with ETRI

ETRI

*
I
I
1

Your Group

Product Plan

Plan your product for
market-driving segments.

/

Development

Training of Core Usage
for Your Group

\

Application Code

Make codes work on DSP

Integration of Whole
Products

Verification, Power budget,
Size estimation

_/

After-product support ‘

regarding DSP

Marketing
& Customer Support
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[ll. Roadmap
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AB5
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@Die layout, Samsung 28nm

Aldebaran is a high-performance,
low-power ANN processor platform
with functional safety for large-scale
server applications as well as
autonomous driving.

AB9, ANN 32T Processor

Many-Core ANN 16384x Processor
32Tera-FLOPS Super-Thread Core
16384 1.0GHz Neural Core@28nm
Multi-Chip Scalable Processors

Al Server/Server Computing Module

AB-EMP, MCU DSP AB1, Aldebaran1 AB3, Aldebaran3
Dual/Quad-Core/Multi-Port SPM Dual-Core (2x) Quad-Core (4x)
160 instructions 800MHz@65nm 1.0GHz@28nm

500MOPS@130nm
35Kgates, 3mW/core@130nm

Touch Key ~ Touch MCore
Sensor Codec
Sound
Effector
2009

ETRI 32b Processor Architecture
Superscalar 32-bit
Low-Power Dynamic V-F Scaling
32K L1 I/D Cache

Virtual Memory MMU

LINUX/RTEMS/AUTOSAR OS
HEVC 4K/2K Codec

CAN(8x), DSP

Recognition Engine

Functional Safety Memory

AB1, 2014

AB3, 2016

ABS5, Aldebaran5

AB11, ANN 8T Processor

Many-Core ANN 4096x Processor
8Tera-FLOPS Super-Thread Core

4096 1.0GHz Neural Core@28nm
Autonomous Driving Al Processor

Nona-Core (9%)
1.2GHz@28nm
9x Superscalar Cores

Dynamic Lockstep
Self-recovering Cache
HEVC 4K/4K Codec Engine
VD/PD/LD/MOD Engine
Image Signal Processor

ISO 26262 ASIL-D Compliance
Autonomous Driving Safety

ABS, 2017
AB-TN5 AB-TN7
Dual-Core (2x) Single-Core

Mobile Robot Processor
Dynamic Lockstep

Smart Metering Processor
Superscalar core plus EMB

250MHz@130nm 100MHz@180nm
4x QEI, 4x CAN SPI-G, ADC 7x22-bit Sigma-Delta
AB-TN5, 2017 AB-TN7, 2017
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IV. Art of Aldebaran Processor

Aldebaran5b

Name AB5 (Aldebaran 5), 2017
Technology 28nm 1P12M Logic CMOS
Chip Size 7800x6700 um?
I

Supply Voltage 1.05V ~ 1.15V

Clock Frequency 600MHz ~ 1.0GHz

Core 0 Gate Count 524K gates

Core 1 Gate Count 463K gates

Core 5/6 Gate Count | 767K gates

Core Types

5 x Superscalar In-order

Dual-Issue Cores

4 x Superscalar In-order

Dynamic Lockstep Cores

IPs

HEVC Codec, ISP
ADAS Engine

8 x CAN Controllers

4 x QEI Controllers

2 x SPI Controllers
DMA Controller

Video Output Controller
Video Input Controller
UART, I2C, SD Card

M.P.

Tech. Transfer Done.
M.P. for 2017
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IV. Art of Aldebaran Processor

Aldebaran3

Core0 Corel

Name AB3 (Aldebaran3), 2016
Technology 28nm 1P12M Logic CMOS
Chip Size 7341x7541 pm?

Gate Count 18M gates

SRAM 1,077KB

Supply Voltage 1.05V ~ 1.15V

Clock Frequency

50MHz ~ 1.0GHz

Core Size

1505.8 x 1246.4 um?

Core Gate Count

216K gates

Core SRAM

110KB

Core #

4 Cores

IPs

HEVC Decoder

HEVC Encoder
Recognition Engine
EMP DSP

8 x CAN Controllers
DMA Controller

Video Output Controller
Video Input Controller
UART, 12C, AC97, USB,
SD Card

M.P

Tech.Transfer done.
M.P. for 2017
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IV. Art of Aldebaran Processor

AB-TN5

Name AB-TN5 (Nano), 2017
Technology 130nm 1P4M Logic CMOS
Chip Size 4250x4250 pm?
eS| awoats

Supply Voltage 1.2v

Clock Frequency | 200MHz

Core Gate Count

Core SRAM

Core Type

2 x Superscalar In-order
Dynamic LockStep Cores

IPs

Timer/WDT/RTC
[2C/UART/SPI
FMC/SDRAM/SDC Controller
4 x QEI Controllers

4 x CAN Controllers

PWM Controller

GIOCAP Controller

Video Output Controller

M.P.

Tech. Transfer for 2017
M.P. for 2018
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IV. Art of Aldebaran Processor

AB-TN7

Name AB-TN7(Nano), 2017
Technology 130nm 1P4M Logic CMOS
Chip Size 4250x4250 pm?
Gmeomt | 2avgaes

Supply Voltage 1.2v

Clock Frequency | ~50MHz

Core Gate Count

Core SRAM

Core Type

Superscalar In-order Dual-
Issue Core

IPs

Timer/WDT/RTC
[2C/UART/USART/SPI
FMC Controller

SPI-G Controller for Serial
NOR Flash

PWM, GIOCA

Sensor IF

ADC( 7 x 22-bit Sigma-Delta
and 10-bit Aux)

LCD Driver

EMB

Hall Sensor, Temp. Sensor
Pulse Generators

M.P.

Tech. Transfer Done.
M.P. for 2017
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IV. Art of Aldebaran Processor

Aldebaran1

STd

Core0

Corel

Name AB1 (Aldebaran 1), 2014
Technology 65nm Logic CMOS

Chip Size 3000x4000 pm?

Gate Count

With SRAM 2.7M gates

Supply Voltage 1.1V

Clock Frequency

500MHz~800MHz

Core Types Superscalar core
DVFS Manager

IPs O_n-Chlp Bus
Video Output
I2C/UART/AC97/USB

M.P. Tech. Transfer Done
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