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A2M &R IT48

- e-Al Class-2 S
- IASYUEENIEEE DRP ystem

- Large 4MB SRAM Jnte::ilxt%wc"‘:t(r:ouer
- BERE & PEAE -
___Prossce
On-Chip Debug

Interfaces
ANtz 30
528 MHz (1320 DMIPS) 2 X SCI
1.20V(Core), 3.3V(I0), 1.8V(l/0) 5 X SCIF (UART)
3 X RSPI

- High performance
- Cortex-A9 528MHz with NEON DSP

ARM Coresight

- 2D BT e SACANTD
- BN BTHIE R——— {wm—w 2 x Ethernet MAC
- JPEG & ZRiEte OTP (Option) SRAM: 4MB TTOR

- Security (One Time Programmable)

D Cache: 32KB 1 x SPDIF

- Arm TrustZone . L2 Cache: 128KB 4 x S5 (125)
- Trusted Secure IP (TSIP) . Tlers 1 x BSC(EXL Bus IIF)
- Hardware crypto acceleration Graphics wi SDRAM(132MHz )
- Key management and storage : 1 x VDCB(LCDC) Camera In 1 x Hyper Flash/RAM
- FEMSNEEO Timing Controller CMOS, MIPI) {132MHz DDR, 8bit)
- 12C, UART,SPI,I12S,SPDIF Digital Input 2D Graphics engine 1 x SPI Multi /O (DDR)
H ’ L ) = i -
- USB, Ethernet, NAND, SDHI, BSC [l JAXWOT w! Sprite Engine —_—
- SHERENZMNA Lok SEEA S (ONFI1.0, ECC)
- 324p!n BGA:.19mm/O.8mm pl_tch Analog Security (Option 2 x USB2.0 HighSpeed
- 272pin BGA : 17mm/0.8mmpitch — S —— {Host/Peripheral/OTG)
- 256p!n BGA:- 11mm/0.5mm pltch 2 x SDHI(UHS-I)/MMC
- 225pin BGA: 8mm/0.5mm pitch ARM TrustZone _

- 176pin BGA: 13mm/0.8mm pitch
- RENIRERS

. - Free RTOS I_\V N E T

- LINUX
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Filter
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RGeS
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Power Canny 2418 IS
340mwW
210mwW CPU
DRP 48mJ
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A2M DRP Lib SCPURIT4EEEXTEL

\RAM : RZ/A2M internal RAM

'Image size : 640x480 VGA
i Image color : Grayscale 8BPP
i CPU : RZ/A2M Cortex®-A9@528MHz

Category Function Tiles Processing performance Note
[ms]
DRP CPU VS
CPU
Image processing Simple ISP(Bayer to Color) 6 10.87 - -
3 22.22 - -
Simple ISP(Bayer to 6 6.25 - -
Grayscale)
3 13.70 - -
Color conversion Bayer to Grayscale 1 0.85 15.3 x18.0 6 Parallel Processing
RGB to Grayscale 1 0.61 5.9 x 9.7 6 Parallel Processing
Binarization(Fixed) 1 0.18 2.3 x12.8 6 Parallel Processing
Binarization(Adaptive) 3 1.69 10.1 X 6.0
Image filtering Median filter 1 0.85 76.1 X895 6 Parallel I-Drocessing
Gaussian filter 1 0.85 14.4 x16.9 6 Parallel Processing
Unsharp masking 2 1.67 34.1 x20.4 3 Parallel Processing
Gammacorrection 1 0.23 3.8 x16.5 6 Parallel Processing
Geometric Cropping 1 0.06 0.2 x 3.3 6 Parallel Processing
transformation Resize Bilinear Fixed 4 2.24 2.7 x 1.2
Resize Bilinear 6 1.29 3.1 X 2.4
Resize Nearest 6 0.33 0.6 x 1.8
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HipER - RTOS

Rolling Shutter

s SHREF/EIMSENSOR H 32Mb SPI Flash
o RFEIEISP, DRP #2iEATE] < 50ms
® ;EﬁUART I—%égﬂ#ﬁ%}@%%ﬁ'f% Motion Blur

[y

A2M
Global Shutter
Cortex A9 )
4MB SRAM
DRP
22773 AR0144
SPI Flash C— 1 1.2M 2BEEHCMOS
AR0144
&Aﬁ%_% LED Driver fe—
Android )
Bt fRRE RIS FERT
2-D QR_CODE, DATA_MATRIX, PDF_417
<50ms .
) 1D UPC_AUPC_E, EAN_13, EAN_8 HINT, RSS_14, CODE_39, /A\VNET

CODE_93, CODE_128, ITF, CODABAR
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IRARES : Bl 4ERBAHE - QR code /S
HBEL0FHE (—ANEAE ) - M21x21
(ARA1) - B177x177 ( ARAS40 - 708918
)

’

] Fixed patterns
[l Formatinfo
Enc: Encoding mode
Len: Message length
E1: Error correction
Bit order (1 is MSB):

N CIEZEE

43| [B171211] [6]5]
(6151 77727
(847] [6]5]4]3| [211]

In this symbol, dark is

HENMEET  EEXMREN _ZBER
MMEBRF ( BT EE_£BRITTROEIR ) 0.0n even rows,
1 on odd rows
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Bayer2Gray_ GaussianBlur Binarization Dilate Find Bayer2Gray_ GaussianBlur Binarization Keystone Find Detection
thinning (x3) Adaptive (x2) contour cropping (x3) Adaptive Contour
mm tle0 g tileO g tile0 g tileO H tileo | | tileo tileO tile0
tilel tilel tilel tilel tilel tilel tilel
tile2 tile2 tile2 tile2 tile2 tile2
@ - - - OpenCV - CPU CPU
tile3 tile3 tile3 tile3
1280x720
tile4 tile4 tile4 tile4
tile5 tileb tileb tiles
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QR Bayer #KE + E{R4a/)\pk1/4 MERECREE 419, Bayer ¥IKE, SR, BEN — Bt

MicroQR 8~10 ms IRESHTER), PR FACPURI{SSES#: + 48/)\ 96x96

DataMatrix | 8~10 ms BEN — (L AAOpenCV % EHZERE S contour

HanXin 8~10 ms IRk 2fs, FITF S 4 30iE TBFAZRBE(QR, MicroQR, HanXin, AZTEC)

JEFOpenCV fCERRERE R contour, HRER3 TEAL
8 AZTEC 8~10 ms AT, REEI— BaEL s I \V N E T
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Demo Video

Decode : htt;
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PDARIxm A 5HEE - Linux
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I E BB ESENSOR

A FHIEEISP, DRP ##f5HY/8 < 50ms A2M
Linux W% 4.19 - X#HFZMiR&E SR8 B Cortex A9
L ENTHE AMB SRAM

DRP

SPI Flash

SDRAM

SD ®

AG/WIFI/BT =
Module

100Mb
ETH PHY

ZFHEAR0144
1.2M ZFE¥ CMOS

LED Driver |

RFID
Reader
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e A2M SR L

MBESE: ARM Cortex A9 528Mhz with NEON

MO L EAIEZS (DRP) HANER 7 B A

E£ES: INE 4MB SDRAM, ISP, LIXN, USB, SDHI, PWM, ADC
RIEMIRIEARSE - RTOS, Linux
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Thank you
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