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Image size : 640x480 VGA

Image color : Grayscale 8BPP
CPU : CortexTM-A9@528MHz

RAM :4GB internal RAM, QSPI Flash-ROM
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Merian Filter
Sobel Filter

Canny Edge Detection
HArris Corner Detection I
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Auto Exposure:ON
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; IR Distance Sensor

z

Renesas RZ/A2M processor on robot arm recognizes relative position
between Gripper and object by using:camera and«R distance sensor.

\ g .

© 2021 Renesas Electronics Corporation. All rights reserved.

Page 18 EPBZ-IMB-21-0042-1  BIGIDEAS FOR EVERY SPACE IIEN ESANAS



3. Deep Learning\ND3dfits ~DRP-Al~
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GPU & DRP-AIDFEEMIZ L\

v #HiIAHGPU EDRP-AIDEEE I DIEVNZ IRIMET A = THREE
v GPUICHEARKIR(ICIRLVVEEE N TR D EUVHEREITIHEEZIZER

Power Performance

Comparison
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© 4
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o
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TinyYOLOv2

m Aft mRenesas

Note:
- The benchmark uses the power consumption of the entire

XACENE 1 5 DEMES BT TTIRRE TOFREZRIE board and inference time without pre and post process.
- Measured by Batch size=1 and FP16 Quantization

GPU(FMERDFHEAR— K. DRP-AIIGZF R hF v (CLBTEFY NEEA G P U D R P_Al - TensorRT7 is applied for Competitor A measurement.
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4. DRP-AlI DEMO
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RZ/V2M Smart Retail (Visual POS)

RZ/V2M Evaluation
Board

Draw the inference result using
ISP Support Package Graphics API

Al Inference 30FPS

© 2021 Renesas Electronics Corporation. All rights reserved. EPBZ-IMB-21-0042-1 BIG IDEAS FOR EVERY SPACE W zE N ESAS

MIPI Camera: Input




RZ/V2M Al Surveillance Camera Demo

Demo Application on Windows 10 PC

Ethernet Cable: Output
(streaming data: RTP/RFC6184,
inference data: original format)

RZ/V2M
Evaluation Kit

e m——.

MIPI Camera: Input Play the H.264 Streamed Video data from MIPI Camera
(FHD 30FPS) & Draws the DRP-AI Tiny-YOLOV2 results using Windows Application

30FPS Al Inference & FHD Video Streaming
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RZ/V2M Pose Estimation Demo

1

HDMI Display: Output

RZ/V2M Evaluation Yellow Box is
Board Detection Area
(one person only)

N— NJ’

Stand Here Alone

Draw the inference result using
ISP Support Package Graphics API

(QHD 30FPS)
MIPI Camera: Input
(QHD 30FPS) Al Inference 15FPS
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5. PRODUCT ROADMAP
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NdIN IV Pappagquid

NdWN d9O

GENERAL PURPOSE MPU & EMBEDDED Al MPU ROADMAP

Al Performance

e
D : Under Development or Planning RZ/\V/xX
RZ/N2M

RZ/\V2L
CPU Performance
RZ/G2H RZ/G3x
RZ/G1H RZ/G2M,N
RZ/G1IM,N RZ/G2E

RZ/G2L
RZ/G2LC
RzZ/G2UL
RZ/A3x

PAONRS) 2020 2021 2022 2023

RZ/G1E

RZ/A2M

RZ/A1
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RZ/V2M BLOCK DIAGRAM

System
ARM debugger (CoreSight)

DMAC (16ch)

Power control (Note5)

Timers

Timer (32ch)
PWM (16ch)
WDT (2ch)

Image Sensor I/F

MIPI CSI—Z('\\‘{)Z!E%
(4Lanes, 2ch

)
Display I/F

HDMI v1.4a TX (1ch)

Audio I/F (Note3)
12S (1ch)

ARM Cortex™-A53 : 1GHz

Notel: 1 core is not available for customer due to the occupancy of ISP support package

Note2: Two camera connection is only supported by 3rd party designated by Renesas and is incurred the development cost (after 2022'2H).
Note3: They are optional functions of ISP support package and are imposed additional license fee on the device price.

Note4: Auto Focus is only supported by 3rd party designated by Renesas and is incurred the development cost(after 2022'2H).

Note5: To be supported after 2022/2H

Peripheral I/F

ARM Cortex™-A53 : 1GHz SDI (2ch)

‘ L11$: 32KB ‘ ‘ L1D$:32KB‘

‘ L11$ : 32KB ‘ ‘ L1D$:32KB‘

USB3.1 (1ch)

NEON | | || neon

(Host/Peripheral)

General Processing

H.264/265 Multi Codec

L2$ : 512KB

Memories
RAMA 200KB

Sensing and Analyzing
Al-accelerator (DRP-AI)

Accelerator (Note3)

Video and Graphics

Camera ISP

Security
Trusted Secure IP (Note5)

RAMB 1MB

Multi-target detection(Note3
(Face, Person’s body)

2D Graphics engine
JPEG Codec

PCle Gen2 (2Lane)
Gbit Ethernet MAC (1ch)
IIC (4ch)
CSI (6¢ch)
UART (2ch)
GPIO
Motor Controller(Note4)

Environment Sensor I/HNote4)
External memory I/F

LPDDR4 (32-bit)
eMMC (1ch)

Analog
ADC (20ch,12bit)(Note4)

Temperature sensor (2ch)

Package

Part NoO
v R9A09G011GBG

Power Supply —

v 0.8V(Core)
v 3.3V/1.8V/1.2V/1.1V(I/O)

v FCBGA 15mm x 15 mm
Vv Pitch: 0.5mm
v 841pins

Top view  Bottom view

Please Visit Website

© 2021 Renesas Electronics Corporation. All rights reserved.
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https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/rz-cortex-a-mpus/rzv2m-dual-cortex-a53-lpddr4x32bit-ai-accelerator-isp-4k-video-codec-4k-camera-input-fhd-display-output

RZ/V2L BLOCK DIAGRAM

System
ARM debugger (CoreSight) ARM®Cortex®-A55 1.2GHzJARM®Cortex®-A55 1.2GHz} ARM®
DMAC (16ch) KO
‘Lll$:32KB‘ ‘L1D$:32KB‘ ‘L1I$:32KB‘ ‘L1D$:32KB‘ M33
Power control ZéoMH
| neon | | rru ][ Neon | | FPU | z
Timers
32-bit Timer (1ch) L3$ : 256KB W/ECC
16-bit Timer (8ch) .
Memories
PWM (8ch
( ) RAM 128KB w/ECC
WDT (3ch)

Sensing and Analyzing
Image Sensor I/F

MIPI CSI-2 (4Lanes, 1ch)

Parallel (HD-30fps,1ch) Video and Graphics

Image Scaling Unit (5M pixel) 3D GPU (Mali™ -G31)
H.264 Enc/Dec (1920 x 1080pixel, 30fps)

Display I/F
MIPI DSI-2 (4Lanes, 1ch)
Parallel (WXGA-60fps, 1ch)

Security (Option)
Audio I/F Secure Boot Device Unique ID
SSI(12S, 4ch) Crypto Engine JTAG Disable
SRC (1ch) TRNG OTP 4K-bit

Al-accelerator (DRP-AI)

Note: This information may change without notice.

Power Supply —

v 1.1V(Core)
v 3.3V/2.5V/1.8V/1.2V/1.1V(1/O)

Peripheral I/F

SDHI (UHS-I, 1ch)
USB2.0 (Host, 1ch)
USB2.0 (Host/Peripheral, 1ch)
Ghit Ethernet MAC (2ch)
12C (4ch)

SCI 8/9-bit (2ch)
SCIF(UART) (5ch)

RSPI (3ch)

CAN-FD (2ch)

GPIO

Package

v 551-pin PBGA
21mm x21 mm, Pitch 0.8mm

v 456-pin PBGA
15mm x 15mm, Pitch 0.5mm

External memory I/F
DDR3L/DDR4-1600 (16-bit)

SPI Multi I/O (8-bit DDR, 1ch)
SDHI (UHS-I) / eMMC (1ch)

Part No

v R9A07G054LxxGBG

Lxx Cortex-A55 Single/Dual

L13 456-pin
BGA

Single Core

Analog

12-bit ADC (8ch) -

Dual Core

L14 551-pin

BGA

Single Core

Thermal Sensor (1ch)

L24 Dual Core
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Q&A

BIEBERURL
DRPEH YOOt wvH RZ/A2M https://www.renesas.com/rza2m

PAS(CEKBOMY B> Rl (p19) https://github.com/JiGoR01969/semb1451

Al Accelerator : DRP-AI https://www.renesas.com/jp/ja/application/technologies/ai-accelerator-drp-ai
White Paper (DRP Al) https://www.renesas.com/jp/ja/document/whp/embedded-ai-accelerator-drp-ai?r=1506261
Webinar https://www.renesas.com/jp/ja/support/events?field event type value=All&field event level value=All&field event cost value=All&keyword=RZ/A
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https://www.renesas.com/rza2m
https://github.com/JiGoRo1969/semb1451
https://www.renesas.com/jp/ja/application/technologies/ai-accelerator-drp-ai
https://www.renesas.com/jp/ja/document/whp/embedded-ai-accelerator-drp-ai?r=1506261
https://www.renesas.com/jp/ja/support/events?field_event_type_value=All&field_event_level_value=All&field_event_cost_value=All&keyword=RZ/A

Renesas.com
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