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1. HME

A7 T)r— 3>/ — kL. DRP (Dynamic Reconfigurable Processor) T 2D Barcode #731— K3 %
HUoINTaTSLIZDONWTERALES, 2DBarcode Ta—FD7IIT) XALIZIE, A—TVY—RTH
% ZXing ZERALET,

E E http://www.renesas.com
Gllb--
E £ Camera
RZ/A2M
Monitor
B 11 o705 LDV R T LBE
£ 1-1 hAS AN
ANEZBI+—< v k N ¥ —f=K 8[bpp]
BExXv TFvrI4A4X 1280x720
F¥TFrIL—LL—F 30 fps
£ 12 T4 AT HAhit#
HABEBRI+—< v b JLARr—)LRZE 8[bpp]
HAOBEBRTY A X 1280x720
EBRTIL—LL—F 60 fps
RO1AN4503JJ113 Rev.1.13 Page 2 of 17



RZ/A2M & )L—F

1.1 WBHIE

AYUTIWTIWVGTSLIF, RANY—HATHFy TF ¥ IhizEE % 2D Barcode 72— FIZi# L =B
E#d D (5 ISP] &. TDEEMN S 2D Barcode X F v >3 5 [ZXing] @ 2 DOMEHA SER S
TWET, FNEOFHMIE. 5.1 B5 ISP, 5.2 ZXing NEBESEL TL 3L,

X 1-2. B 1-3I12, AT TOTSLOVARTFLTOvY E, 28—Fvy—bE2RLET,

2D Barcode 7 75— 3>/ —Fh

User RAM
CcMOS FARTLA
Sensor Bayer Raw Ny I7
1280x720 NAS
MIPI FrITFv
l Ny I7 | D—OXEY |
Bayer Raw Grayscale BinaryData| Result Grayscale
(8bpp) (8bpp) (1bpp) (Character) (8bpp)
1280x720 1280x720 1280x720 1280x720
v
f Binarization
Simplelsp AdapiiveBit ReedSolomon vDC = 2T
(DRP) (DRP) (DRP)
I 1
RIIC T I 2D Barcode7 J1— R
Gain, (CPU) (CPY)
Shutter Speed
fE3ISP ZXing

B 1-22DBarcode 4> 7N 7A4FSLOVARTLTOYS

( BTN TAT S LA )

5 51SP

N—o— PR

IN—— R No
R ?

Yes

N—2O— NI

S

*®

B 1-32D Barcode > 7)7a4¥ S LD 7a—Fv—k
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1.1.1 f§% ISP AE

&% ISP MIETIX, TT|AHIE] |

m Li—a—o

¥4 .

MEBRSER] OBREEAL THEAFBZETVET,

[TEFAV] TERNAY—HBADLST LA RT—LBEAANDEBREITVET,

74 XBE] .

[HUIMIE) ZE

[/ 4 XBE] TEHZXing WEDOFEE (N—a2— FOREE) £ LIFH-HIC J4—< v FEHBINT:

EfgT—42I1Z% LT Median Z 4 LR ZAW =/ A ABREZTVET,

rsidb) <& I/ 4 XBrEL 21TozEET—2I12% LT Unsharp masking 7 /L3 1) X L% RN THEE]

LETVET,

[HUYHIE] CIEAUTIEL2 THEZITVET,

1.1.2 ZXing 038

BILEASTET LI-EGNSN—a— FEHEARY . Ta—FRERZHALES,

ZXing Y R— FF2/13—a—FO—EL, ZOFTERYUTLTAT S LHAYR—FFEHLDETRIC

TLEY,

® 13 N\—a—F—E=%

IN—a—F

1D /A—a—F

QrRa—F

Aztec O— K

DataMatrix

PDF417

X| x| x|O| x

AU TNTOTILTIE, ZXing DR T{ECNEL, Ta— FUEO—& (V—FYOEVHEDT
J— FE) ZDRP TETTAHLIICERELTVEY, ZEBEFOFMICOLNTIE, 52FZSELTL

&L,
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1.2 DRP Library

DRP Library &%, RZ/A2M [ SN TV % DRP L THALMEEZERRT -HNDS54 51T, #
#Hl& DRP Library 21— —X< =2 7 JL(RO1US0367) 2SR L T &Ly,

AYUTNTOTSLTIE, UFDOSA4TSVEFERLEYS,

® 14 ERTBS54T5U—FE

Library Name Tile num Description
Simple ISP 6 BRAEE. TESA9. /A XBRE, @i, AUIHE
BinarizationAdaptiveBit 3 ZfEt GERREEE) (Ev hEA)
ReedSolomon 1 J—RyOEVHFESTI—FK

1.3 EMEMERIRIE

412K TN TOY S LETEHRT H-HDBEEZRLET, DIPSW, ¥ U/ \DHFEF. V)
J—R/—FrESRBLTLESL,

N
D Raspberry Pi Camera V2

1-4 BERERRIRIR
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2. EpfEMERRSME
HrILa— R, TROFHTHEEZEBLTLET,

& 2-1 BEHEREEY

= RE
FR<IaY RZ/A2M
FERKE GE) CPUYOvY (Ip) :528MHz

EGLESOYY (Gp) : 264MHz
A&/ X BvY (Bp) : 132MHz
AdAsRAvy 1 (Plg) : 66MHz
AdAsRavys 0 (PO¢) : 33MHz
QSPI0_SPCLK : 66MHz

CKIO : 132MHz

EBEEE BREX (1/0) :3.3V
EIREE (1.8/3.3VHE /0 (PVec_SPI) ) : 3.3V
BRETX (RNER) : 1.2V

MERRIRE e2 studio
(e2 studio @ Version (') ) —R/ — rZEZSBLTLZELY)
Cavin{4> GNU Arm Embedded Toolchain 6-2017-g2-update

AVINATF T3 (TFaLP RFYRADEMIZEL)

Release:

-mcpu=cortex-a9 -march=armv7-a -marm

-mlittle-endian -mfloat-abi=hard -mfpu=neon -mno-unaligned-access
-Os -ffunction-sections -fdata-sections -Wunused -Wuninitialized
-Wall -Wextra -Wmissing-declarations -Wconversion -Wpointer-arith
-Wpadded -Wshadow -WIlogical-op -Waggregate-return -Wfloat-equal
-Wnull-dereference -Wmaybe-uninitialized -Wstack-usage=100
-DNO_ICONYV -fabi-version=0

Hardware Debug:

-mcpu=cortex-a9 -march=armv7-a -marm

-mlittle-endian -mfloat-abi=hard -mfpu=neon -mno-unaligned-access
-Og -ffunction-sections -fdata-sections -Wunused -Wuninitialized
-Wall -Wextra -Wmissing-declarations -Wconversion -Wpointer-arith
-Wpadded -Wshadow -WIlogical-op -Waggregate-return -Wfloat-equal
-Wnull-dereference -Wmaybe-uninitialized -g3 -Wstack-usage=100
-DNO_ICONYV -fabi-version=0

BEE—F T—rE—F3 (UTF7LTZvaT—k33VEm)

FERAR—F RZ/A2M CPU /R— K RTK7921053C00000BE
RZ/A2M SUB /R— K RTK79210XXB00000BE
RZ/A2M §Eli/R— KT« A 7L A4 HAKR— K RTK79210XXB00010BE

FRHAS Raspberry Pi Camera V2

FEARE=4 Full-WXGA(1366x768)fR & EIZxE LIz E =4

FERATNAR o JUYTILITTviatE (SPITILF /O /NRZERE I H#E)
(R— FLETHEAT SHHEE A—H% : Macronix $t. E4 : MX25L51245GXD

[X] 28949 E—F1 (EXTALIEFMNSD 2dMHz Do B v 49 AH) THEABOEIMERKHK T,
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3. BEF7IUSy—30/—+
K7 TYUhr—23 0/ —hBET D KXo A FEUTICRLES., HETSRBLTLESL,

RZ/IA2M %' JL— 7 RZ/A2M Software Core Package (RO1AN5528)
(BRFRZILATR TLY bOZJRAR—LR=UMNBEAFLTLESL, )

RZ/A2M %' )L— 7 DRP Driver 1—#—X< =217/l (RO1US0355)
(RFBRZEILLAHYR TLY FAZIRFR—LR—=UHNBAFLTLESEL, )

RZ/A2M %' )L— 7 DRP Library 1—#—X< =27/l (RO1US0367)
(REMZEILALAYR TLY FAZ9RFR—LR—=UNSAFLTLIEELY, )
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4. T7AILEERK

774 ILEERIE. RZ/IA2M 4’ )L—T 2D Barcode Package 'J ') —X / — F(RO1AN4487)#SHB L TL £ &
LYo

Ko oINTaTdSLICIE, UTOA—ToV—RAY T bz 7hARBENATLNETD,

£ 41 FBESNATWDRA—TOY—RY I+ O T7—8&

£ FR BTLL]

ZXing Apache 2.0 54 VA TEAEINTWEA—TOoY—RADY I +H 7T
9, Apache 20 D Z 4 22 RIZDLVTIE.
http://www.apache.org/licenses/LICENSE-2.0 #ZB L T &Ly,

[zZXingl [X. 1D/2D Barcode &#&#HY 54 75 1) TY, ZXing ITDUVT
(. https://github.com/zxing/zxing/l &SR LT fZ& L\, XY > T)L7A
55 LTI, ZXing D C++iR (trunk@2890) Z~A—RIZLTHRE <A
ALtE=a—FZEALTVWEY, ZXing V—Ra— KOFEF. 774
BRZEZSBLTESL,
FreeRTOS MIT 5S4V ATEREAENTVNEF—ToY—RADY I +IT7TY,
MIT 54 2 XIZDNTIE,
https://opensource.org/licenses/mit-license.php B L T &L,
FreeRTOS I&. $iARAAIAAVRITO Y TILE A LARL—2 30V R
TLA—RILTY, AP T)ILTAYT S LTI Kernel V10.0.0 ZfERA L
TWEY, FreeRTOS V—Ra— FDFFEKX. 770 ILERZSRELTL
fZ&L,
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5. o) 7a4g5 L

51 f5% ISP
N—a— FOREBERALOLOIZ. BEEHRELET, F1-. ZXing LEICEFRIEFTELTH. L
/r Xb-_)bl:g*ﬁ LgETo

DRP Library @ Simple ISP R L T, ULTONEZEZITLVES . Simple ISP MFF#(E. [DRP Library
A—H#—X7v =21 7IL(ROLUSO367)] #BBLTL &L,

511 BEIFEHMIEAE)

Simple ISP DHAL-BENBEEEZRIZ. hASOEH (Vv v ia—FEEL, hASHT A UHEE) #4#
ELET., HASOEBEHMWIEIX CPU TITWET, A ASHIEHONE D O—(X, 5-1. 5-2. 5-3 %
SHBELTLESL,

_ AERL 52 )

-

| ersmmEs s FomEsss | : Simple ISP M A1 L1-%8E 1 DERSEEE
Mo FEHEEEEE

IR A
BRI E (A)
& HaiphEr?

Yes

[ |p#smeme mao | |

FEEEN
BiFEEE (B)
LHKREWNT

Yes

[ | »smume o | |

_ :

[;¥] 2D Barcode 71— FIZi# L/zREME(L04HD+10 %, BIEEEEMBEELE LTVLET,
(A =94, B=114)

5-1AEE I 0—
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C nABHERE BB D

FHEEL R
FEEEE & Y RIE (C)
[Z/hE e

Na

EHMEHNBT
R E & Y AE (D)
[ZIhELN?

No

Lo B —BAEE/
FTHOTd4 4 wEdstepEE

Sy us—EE/
FTHOH 5 A wEk+dstepEE

Ly —EE/
FTHO& 54 wE+istepER

o v L

C BT D

(F] C. FIIEEMEABRIEEMBLIYRESTHE =, (<64)
D. FHIEEMBEABFREEELYKES TRz, (<84)

B 52 hASEMEREBISL) 7A—F¥—

C nASH#HERE B D

EHEELBR
FEE{E & Y RNE (E)
[ZKELV?

No

EHFEEN B
Al & Y KR F)
[ZRELN?

No

DRw R —iEE/
FTHATH A wEk-dstepEE

e B —EES
FHOy A ww-stepEH

Yy B —RE/
FHOg5 A wE-IstepETE

v Y

@

C #T D

(F] E. FHEEENBRIEEELIYRECLEE ST, (>144)
F. FHIEEEABSEEEIYREC LRz, (>124)

53 A ASHEREREL)Z7A—Fr—F
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512 TEHA49
Simple ISP L\, ANEBERA N—NL T LA RAT—)LICEBRLET,

513 /A XKE
Simple ISP T, 5.1.2 TEYA IV TERLEY LA RT—ILT+—< v FOEHRIZH L. Median 7 1 JL
AEFALIZ/ A XABREFTVET,

5.1.4 f#531k
Simple ISP T©. 5.1.3 / 4 XB{BET/ 4 ABREFIT o =ERIZx L. Unsharp masking 7/)L3 ) X L% {E
LSS EETVET,

515 HUTHIE
Simple ISP T, 5.1.4 ###i{t TEBILZIToERICH L., LUTZFERALEAVIHBEZITVET,
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5.2 ZXing A3E
ZXing [£. 1D/2D N—a— FZEAEHBEZTI—FL. #BRZHEHLFET,
ZXing DAE(F, KEL DT TUTD 4 DHINET
- ZfElcnE
- Y—h—#EHLE (QRI—FMA)
- EFRERE (QRa—FA)
- Ta—FQE (QRa—FHA)

Z{EEREBE, 2BEON—O—FXAX v U THEOMETT, XY TN TO5S5LTIK, ZELNE
# DRP TfTL V%9,

OEME L, N—a2— FOBECLICNBRARTNELYET ., XY TLTOYSLTIEH, QRaA—F
[CRELTEY., Ta—FLEO—8 (V—FYDODEVHSTI—FLE) £, DRP TTLET,

UTF., Sho®zZXing DEERICDONWTHEHRLET,

5.2.1 bz
Z{E{LALIB % DRP Library TETT AL SICLEERARIL. TEREEZSEEWNET,

% 51 ZfE{LEBOEEERT

I5H NE
EEI7AIL zxing/common/HybridBinarizer.cpp
TEEAN HybridBinarizer::getBlackMatrix()
R0O1AN4503JJ113 Rev.1.13 Page 12 of 17
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/**

* Calculates the final BitMatrix once for all requests. This could be called once from the
* constructor instead, but there are some advantages to doing it lazily, such as making

* profiling easier, and not doing heavy lifting when callers don't expect it.

*/
Ref<BitMatrix> HybridBinarizer::getBlackMatrix() {

if (matrix_) {

return matrix_;
}

LuminanceSource& source = *getLuminanceSource();

int width = source.getWidth();

int height = source.getHeight();

if (width >= MINIMUM_DIMENSION && height >= MINIMUM_DIMENSION) {
ArrayRef<char> luminances = source.getMatrix();

PerformSetStartTime(9);

#if f ZXIN PU_MODE
ifnde G_CPU_MO %E&mﬁ

Ref<BitMatrix> newMatrix (new BitMatrix(width, height));
R_BCD_MainBinarization2((uint32_t)&luminances[@], (uint32_t)newMatrix->get_array_addr(), width, height)

matrix_ = newMatrix;

int subWia%h = width >> BLOCK_SIZE POWER;
— — Bl 1 I
if ((width & BLOCK_SIZE_MASK) != @) { EENLE
subWidth++;
}

int subHeight = height >> BLOCK_SIZE_POWER;
if ((height & BLOCK_SIZE_MASK) != @) {
subHeight++;
}
ArrayRef<int> blackPoints =
calculateBlackPoints(luminances, subWidth, subHeight, width, height);

Ref<BitMatrix> newMatrix (new BitMatrix(width, height));
calculateThresholdForBlock(luminances,

subWidth,
subHeight,
width,
height,
blackPoints,
newMatrix);
matrix_ = newMatrix;
\itendif //ZXTNG CPlU_MODE
PerformSetEndTime(9);
} else {
// If the image is too small, fall back to the global histogram approach.
matrix_ = GlobalHistogramBinarizer::getBlackMatrix();
}
return matrix_;
}
5-4 Z{ELMEDOEEANE
RO1AN4503JJ113 Rev.1.13 Page 13 of 17
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522 Y—FKyaoEVUHETI—F
J—RyREVHFETIO— FLIE% DRP Library TETTSESICLE-ZEEX., TiRESHBEWET,

% 52 V)—FYRnEUHFESTa— FLBOEREFRT

. RE
EEI7AIL zxing/grcode/decoder/Decoder.cpp
EEEK Decoder::correctErrors()

void Decoder::correctErrors(ArrayRef<char> codewordBytes, int numDataCodewords) {

int numCodewords = codewordBytes->size(); IH4
int numECCodewords = numCodewords - numDataCodewords; IE&ME

#ifndef ZXING_CPU_MODE

bool ret = R_BCD_MainReedsolomon((int8_ t *)&codewordBytes[@], numCodewords, numECCodewords);
if (ret == false) {

PerformSetEndTime(10);

throw ChecksumException();

#else // ZXING_CPU_MODE
ArrayRef<int> codewordInts(numCodewords); ?,’{Eﬁﬁ&&lﬂ
for (int i = @; i < numCodewords; i++) {

codewordInts[i] = codewordBytes[i] & Oxff;

}

try {
rsDecoder_.decode(codewordInts, numECCodewords);
} catch (ReedSolomonException const& ignored) {
(void)ignored;
PerformSetEndTime(10);
throw ChecksumException();

}

for (int i = @; i < numDataCodewords; i++) {
codewordBytes[i] = (char)codewordInts[i];
}
#tendif // ZXING_CPU_MODE

}

B 55 U—FYOEVASTOI—FREBEOEEHNE
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53 AEYITYRITYUH
AEY Ty RTY 2 ML, RZIA2M 5 )L—T 2D Barcode Package ') ') —X / — F(RO1AN4487)% SR L
TLEEL,
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6. ZERXI AV

A—H—XI=aTFI:nN—FHzx7F
RZIA2M T )—T 21— —X3=a7F7I)I N— K9z TR
(BFRZILAYR TLY FOZHRABR—LR=—HAHAFLTLESL, )

RTK7921053C00000BE (RZ/A2M CPU R— F) 1 —H—X3 =217/
(RFMELLRHYR TLY FAZY RAKR—LR=UMAFLTLEEL, )

RTK79210XXB0O0000BE (RZ/A2M SUB /R— F) 1—H#—X<3Y =27/l
(REFMBEILAHRX TLY PO RAR—LR=UNHAFLTLESL, )

Arm Architecture Reference Manual ARMv7-A and ARMv7-R edition Issue C
(BFhRZE A AR—LR—UMBAFLTLEESL, )

Arm Cortex™-A9 Technical Reference Manual Revision: r4pl
(RFhRE Arm FR—LR—UMB AFLTLEEL, )

Arm Generic Interrupt Controller Architecture Specification - Architecture version2.0
(TR E A AR—LR—=UNBHAFL TS, )

Arm CoreLink™ Level 2 Cache Controller L2C-310 Technical Reference Manual Revision: r3p3
(BFRE Am AR—LR—=UDNBHAFLTL IS, )

FOANTYyITT— b/ THOZHILZa2—X
(RHFOERZILRYR TLY FOZHRKR—LR—HAHAFLTLESL, )

A—H—Xv=a7I : HEE%
MERRIRE e2studio DA—HF—AI a2 7I)LIE, LRXHR ILY FAZH)RKR—LR=UHMBAF
LTLEELY,
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G EG S
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#*17H

BEILES

Ak

1.00
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2

1.01

2019/04/15

O 01T o WDNDNDN

SA4TZ)N—=23 07y F(Rev0.91) I SEIE

11 2 RTLBERICER

£ 11 WASANEEKROEGRFY Y TFYv A XE2ER
12 TARTLAHEAEHROENEEGRY A XEZER
1.1 EHBE SXTLT70v IR, JA—F¥— L FEM
1.1.1 RILIE %55 ISP LIEBIZERE

£R14 SATSUEER
1.3DIPSW, U+ /MBS BEHEBM

£ 2-1 HAHRBEDN—Ca Vv EEH, R—FRZBE
AVNASFH T arEEM

X 4-1 74 IILFHERETH

5.1 AINEDREREE 5 ISP DRROER

1.10

2019/05/17

% 2-1 a2/ S5F T 3 >"-mthumb-interwork" % &l B&

4-1 AV EFEEERH

111

2019/09/30

x2-1 MEARREOREBEELE

1.12

2019/12/17

M| © 0

4-1 7+ IILEHERZHIRR

1.13
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9,10

K51, B52. E53 AEEIIO—%Z&
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERXE
CMOS SN YKL DBRIFFHERHFLEZLAF TS, CMOS BRIFBVHERICE > T — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
ZEBLTLESYD, T5RFYIREICHE LY., HFZEM-oY LBEWTLESL, Fi, CMOS #FERE LzAR— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
BREABL. RGOKEEIFETT., BREBARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,

3. BRAIEICBITHZANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERGDIC TERA IBICBTHIARNEST] 2DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,

4. KERAHFO0RE
KRERAHFIE. TRERFFOLE] ITH->TRELTL XL, CMOS #RDANHEFDOA VE—F U RIE, — RIS, N A VE—F VR EMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY ., LSIRBO/ 4 XAHMEIN, LSIRBTEEERNTRNIZY . ARNESLBHE
SNTREMEEECTBNANHYET,

5. 2B8vyYIz21T
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