Startup off Remote |/O Modules
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Agenda

= ADAM-4000/5000 Configuration and Utility

= ADAM-6000/5000TCP Configuration and Utility
= Communication Protocols

= Basic Trouble Shooting
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ADAM-4000/5000 Configuration and Utility
- Initial Mode
- Utility Operation

ADAM-6000/5000TCP Configuration and Utility
ASCIl Command / Modbus RTU / Modbus TCP
Basic Trouble Shooting

Hands-on for Installation & Wiring
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Utility Configuration

= Adam.Net Utiltiy

unique

In RS-485, the address of every module must be

Sl el s ]

(®| 4DAM4000_5000
COM1

B T |

I
e
&
[+

COM7T
J&) ADAMS000TCE 6000
ADAMAS00_55108eries
B4 Farvorites group

Fort |coMe
Bandrate: ga0n =
Parity: MNane T

Dlatabits:

® Search module from COMA

Starting address:

Boanmng address:

1EI
]EIEI (HEX)
in— {DEC)

Start |

Cancel
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Initial Mode

= Why Using Initial Mode

« How to Set Initial &%—:;,{//

= Some Modes can only F*‘*‘“* —::%%-»]
be configured under s £ f ¢ 5 EF s c o
Initial mode SOCOYOUTY

Mormal

Figure I-4 Set INIT switchto “Init”
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Utility with Initial Mode

- Just only one module can be set to initial mode
- Start sign means ID=0

E1 Advantech Adam NET Ttility (Win32) Yersion 1 0027 - [FormAdam4017F 18FP]

File Toolz Setup Help

=1
D|E < |~E #|w|
= =[] ADARM4000_5000 ADAM-4115
g CiOb1
- %JME {MBUIE SEHE | Data area | Advanced sstop | address
41 1%(*)
i cordT Address: o1 Hex |[T =] |Dec
s ADAMSO00TCH 6000 -
+ ADAMA500_55] Oeries Bandrate: =]
+- &% Favortes group |QEDD brs J
Checksum: [~ Enabled
initial mode _ _
Firmnware verson: |£L1 0z F/W Update
Integration time: (50760 |50Hz/60Hz =l
Comrn. WDT: 0 Sec (0.0~090 5%
Frotocol: [Modbus |
Drata format: |En sineering Tnit ﬂ
Modbuz Only: |None Parity, 8 Bits, 1 Stop |
Thermocouple Mode: |Enhamed Mode j

ADWNTECH
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Hand-On Practice

= Objective : Utility Operation
- Stepl : Set Module in Initial Module
- Step2 : Use Utility to Search Module
- Step3 : Change Baud rate, Address, and Protocol Setting
- Step4 : Get I/O data

= Time: 5 Mins
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Utility with Trend and Data Logging

= Trend View
= Data Logg

Adam NET TrendLog for Adam4118 E|
15.00 ————<0.00 Channel setting
| chO -
v chl
v ch2
0.00 oo 4
[v chd -
v chS
[+ chA
[w ch?
-15.00 —_— 20
-165.00 -115.00 6500 -15.00 BufferSize
Pollinglnterval

CResidval Capacity iz : 154932 Mbifree) / 30718.0 Mbitotal)

G St _ _
Curent file lengthis: 46 KB P Sttt Apply

Zave 1o file |C:\Docu.mant3 and Settingshrillie chen'sE et ca
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Hands-On Practice

= Objective : DI/O data & show Al/O data
- Stepl: Show trend
- Step2: Change the setting
- Step3 : Data Log Operation

= Time : 5 Mins
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ADAM-4000/5000 Configuration and Utility

ADAM-6000/5000TCP Configuration and Utility
- Search module

- Network Setting

- Add Remote Devices

- Firmware Update

- Access Control

- Adam-6K series New Functions

Communication Protocols
Basic Trouble Shooting - Modscan
Hands-on for Installation & Wiring
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Utility Operation

= UDP Broadcast to search modules
= Works in the same sub-net

= Default IP: 10.0.0.1

= Network setting

= Default Password

&1 Advantech Adam NET Mtility (Win32) Yersion 10027 - [FormAdamTCPLocal]

File Tools Setup Help

' ——_— S|E| < [~#| #]»|
#' pdvantech Adam NET Utility ( . % ADAMADD0_5000

. ADAMS000TCP_6000 nl Network | s i -
Fil: Tools Setup Help B e Info | Rs-485mMIDT | Stream/Event | Password | Firmwae | |
W 7 15 2 (46 [ADAM-B0. febi st

SlE) < [ 7| |

{@) Others MAC Address: [00-DO-C9-40-12-40

+- 1M ) 40005000 + % ADAMAS00_55103zries

¥ +1 B Favorites group IF Address: 172182146

+ LT _| _

=+ . Subnet Address: [255.255.255.0

+ Favorites group
Diefault Gateway: 172183354
HostIdle (Timeout): second (z)

Note:
The Host Idle' will affect TCP comection.
Pleam make sure the walue iz applicable.

ADWNTECH
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Firmware Update

= Firmware Update

21 Advantech Adam NET Mlity (Win32) Yersion 1.00_36 - [FormAdamTCPL-ocal]

File Tools Setup Help

=5
S|E[< |5 7w
e % ADANMA000_5000
ADAMSO00TCE_6000 Infu:unnﬂﬁun] I'Ietwnrk] EE-485/WDT | Stream/Event | Passwon FFMW&IE] Fper to Peer] Leeess Control

- 17218290 _
172.18.2.177-[ADAME052] Firmware Upgrade
548 172.182.167-[ADAM-6017] Fitmware: |
& 6017
3 6017 GCL _
& 172.18 280-[ADAMG051] EILLAIL e | Open
(@) Others
: % ADAMASI0_55108eries JAR file: |
8% Favorites group
- @ﬂ Adam device
B8 New(moup

Cpen

flils

Cipen

Tperade ‘

ADWNTECH
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Access Control

= Use IP or MAC address to control connected devices
- Permit one device with IP:172.18.2.90 to access

Information | Network | R§-485/WDT | Stresm/Event | Password | Firmwsre | Peer to Peey | Acoess Coitiol |

Controlled Bay -

G  MAC address Reset Lpply ‘
Security IFMMAC Setting

mo, |[2 [ [2 [ Apply pplyal |
w1 [ 255 |1 255 | 255 | 255 T
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Utility Operation-Set AO Value

2" Advantech Adam NET Thlity (Win32) Yersion 1.00_27 - [FormAdam6024]

File Tool: Setup Help
Ol & [~E 7] |

+ (=[] 4DAM4000_5000
ADAMS00OTCE_6000
- 172.18.2.90
- 172.18.2.146-[ADAM-6024]
& 6024
(@) Others
: % ADAMA500_55105eriss

4 &% Favorites gronp

Don [

Dol [

Trim for 4 ma

Trim for 20 md

ADAM-6024 (MODETTE)
Input | Cutput l
Channel setting ]MDMI Change the ouput range
Chamnne] index: ||:| ﬂ
Chatput range: |4~2|:| s ﬂ Apply
Crorrent valoe: |E.EI51 -
Startup value: |4.|:||:|D il
|
1 1 1 1 1 )l 1 1 1 1 1 1 1 1 1 1 1
4m&  Change the output value 20 mé
Value to output: |E.l5l51 ....... P‘ pph'r':'mput ......
Zet as startop
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Utility Operation-Read Al Value

21 Advantech Adam NET Mhality (Win32) Yersion 1 0027 - [FormAdam6i24]

File Toolz Setup Help

=4
ot

B[ 7|»|

+

+

+

@

ADAMADOD_S000
ADAML00OTCE_&000

-4 172.18.290

3

@ o

- @ 172.18.2.146-[ADAM-6024]
6024

ADARA500_55103eries
Favorites group

ADAM-A024 (MODBIE)

Change the input range
of every channel

Channel setting | Modbus |

Channel index: ||:| ﬂ
Tnput range: |+."- v ﬂ Apply
Intepration time: |5EI."6EIHz ﬂ Apply

Zero calibration

“pan calibration

W Chi Orver(l)
W Ch-l Orver(l)

W Ch2 Orver(l)

v Ch-3

v Ch-4

v Ch-5

Crver(l
Crver(l
Crver(l

Trend Log

Apply
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Advance |I/O functions

Using Utility to change the modes
. Latch, Frequency, Counter
DO : Delay, Pulse Output

DI

Al

- Max/Min/Ave

rsion 1.00_36 - [FormDIConnterSetting]

ADAM-6052 DI[0] setting:

DI mode;

Sething:

Conmter valve:

|Cou.nter ﬂ

)

Low 1o high latch
High to low latch
Frequency

[ Keep last value when power off

[~ Enable digital filter

imdmum low signal width

Mindmrn high signal width

0 tirnes

Open eAutomation, Boundless Integration
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Adam-6K series New Functions

= Shorten Developing time
= Reduce software learning curve
= Cut down budget

Advantech Providing
P2P function and GCL Control
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What i1s Adam Peer to Peer

= |[nstead of Master (Client)

= Actively update Input status to Output status
= DI channel to DO channel; Al channel to AO
= Only for Digital modules

Controller
@ Input Signal Output Signal
/ \ DI Al DO AO
Input Signal Output Signal 10- |

oo

(=1

4

4

0-
DI Al DO AO - i
: . - 6

2-_ a9

n-

- |:|__

ADWNTECH
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Passive Way — Continuously Polling

ADWNTECH
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Actively update Input status to Output status

ADWNTECH
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Adam-6K P2P in Adam.NET Utility

Infurmatiun] Netwu:urk] HS-#EE.-"WDT] Stream/Event F'asswu:urd] Firmwar Access I:::untn:-I]
ade 4
i~ EESI i~ ﬁ.d'-."EIHCE v Dizable -":"-I:ll:ll_'r'

B azic [One to One]

E.nl?ngl:jd 3: zecond(z]

| [Cos)
Source Drestination
ﬁ P: | =» P: |
[
Charel | Enable |

Hefresh| Save | Load | Apply Iist|

ADWNTECH
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ADAM-6K P2P Modes

= Basic mode: one module every DI mapping to another

module DO
Channel 1 » (Channel 1

Channel 2 » (Channel 2

Channel n » (Channel n

= Advanced mode: DI/O mapping to multi module DO

Channel 3
Channel 1
Channel 2
Channel n Channel 1

ADWNTECH
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What is GCL

= Graphic Condition Logic

= UDP protocol control

= Graphically Pre-set Logic Rule

= Logic Rule directly installs in IO modules

Open eAutomation, Boundless Integration ADMNTECH
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With GoltiColrtrBlrogramming

ADAM6017 S1C00 F GE |
ADAM6017 S1C00 T

-ADAM6066_C001_O

-ADAM 6066 C001 O

ADAM 6066_C000_0

TH % 10—
Tine# 10s—g

ADAM6066_C000_0

.

ADAM 6066 C002 0
9 LE ADAM 6066_C002_0
j CTU 1
30— Ef 1
CTU ADAM 6066 C003 0
ADAM 6050 C000_F —NoF CU Q1 ADAM 6066 C003 0
ADAM 6050 €000 T NOT 1| geser cvle
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What is GCL

Graphically Pre-set Logic Rule
Logic Rule directly installs in IO modules

Including 4 parts:

{_Execution )
DI3 nn — —Inn» DO2
DI4 NN l > L | ‘ (\)-b A0l
/ _",'_/ O |
b -_ sl
k 4 k -
l _— I
ATO .:l gﬂ_' ::1 : Msg
Digital Input _| OR - Next Rule |
A]_la_.log Input AND Analog Output
Dhgital Input OR - - Digital Output
Counter NAND £ Counter Start
Fl_'equtmcy NOR Counter Stop
Timer Pulse Output
Message
Other Rule

Open eAutomation, Boundless Integration ADMNTECH
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GCL Features

= No Controller needed

= No Additional Software

= Simple Utility configuration

= Secured by IP or Mac address control
= Online Monitor

= One module includes 16 rules

= Rules in one module can be cascaded
= Rules can be expanded over modules

Open eAutomation, Boundless Integration
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Control the Output

= Qutput can be Local or Remote module
= One module can have 16 logic rules

Input Input Module 2

Ethernet

Output Module 1 Output

Local Output Remote Output
TCP/IP Port; 1025

ADWNTECH
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Logic Rule Cascade

= At most 16 rules cascade in one modules

Rule 1

Rule 2

@_ ; L Send to Next Rule + Rule 1 @_ % I_— | Output

-

— T\
—”

2r=) >

Open eAutomation, Boundless Integration
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D13

DI4

DIo

Tog  [F=mB0S0 Raled Tupall

Minde: [T =
HaUperabon
Chennel: Camiin
~Operation —— |ETeney L
AnrFlag
T [
T el
Iin fal) Feee Gl
Irepet caige I |'
b [ Bleoe (anZY;
Senle o) J [
Remull=nl+ finpud - nl )« [ - n ml - rid]

Conditan: |'[‘:|u: ﬂ

Waloe! Il

Rti'ouhl oK ] Coneel ]

Open eAutomation, Boundless Integration

GCL Cotpud Properties

| Tag:  [h3amB0s0 Rukl Ovtout]

Destisintion: [Local =] I |
Cperation Tipe:  [Awdlag 2
Welpeiabon
Mok ju]
Wou can serdy the
[—Ciperaban
Terget module: | bt fizstgnnits L[
Tove St |True =]
Pl Action;  [Felse
Indesc [o k3
Value: |
Mesmpe: Hallo
(Dievine Description)

szc:shl

0k | Cancel |
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ADAM-4000/5000 Configuration and Utility
ADAM-6000/5000/TCP Configuration and Utility

Communication Protocols

- ASCIlI commands for Serial Modules

- ASCIlI commands for Ethernet Modules
- Introduction to Modbus Protocol

Basic Trouble Shooting - Modscan

Open eAutomation, Boundless Integration ADMNTECH
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ASCIl commands for Serial Modules

= Follow Advantech ASCII Commands

4 comM7
&) ADAMSO00TCE_6000
B3 ADAM4500_55103eries

[+ &% Favorites group

]COMﬁ

IBawil_QGIJD Diatabite; Eight Timeout; 1000 mE
Mone Stophits: 10]],3 Soan nterval: 500 ms

Advantech ASCII | MODETS |

Comrmand: |$EIEIF [ e hetk i
Response: |!DIA1.DS BO16 [~ Continmonsly
History: 12:42:39:160 $O0M Tend
12:42:39:191 1014118
12:42:41:347 $00F

1014102 BO16

ADWNTECH

eAuvtomation
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Hand-On Practice? (make sure if there is adam-
5000)

= Objective : Send ASCII Commands

Stepl:
Step2:
Step3.
Step4 .
Step5:
Step6 :

Use utility to send

Get module name & firmware version

#AAN to read Al data from ADAM-4017
#AASICj(data) AO in ADAM-5024 (#02S1C115.000)
$AASI6 read DI from ADAM-5051

#AASI1INO1 Set DO-N On In ADAM-5056

= Time: 10 Mins

Open eAutomation, Boundless Integration ADMNTECH
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ASCIl commands for Ethernet Modules

User could send the ASCIl commands through TCP
or UDP

DE] B .

ADAMLWEI 2000
ADAMSD CP _6000

Bl G024 (MODBUS)
@ 17218,

1?2 18 2.140-[ADAM-6024]
& 6024
@) OtrETs o= Adam Commander
B ADAMASI0_55105eries
[+ &% Favorites group

Device IP:

Target [P:

21 Distonrnect
Connect Himeont: ]QDDD ms Receive timeont: ]gggg

Send timeout: ]EDDD ms Scan interval:

1000 A

Advantech ASCIT | MODEDS |

Command:

[fo1F

Response: [for1is

Send
] : 04:14:42:431 $01M
History: 04:14:43:452 1016024
04:14:46:744 $01F
04:14:46:700 0 ]

Open eAutomation, Boundless Integration ADWNTECH
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Introduction to Modbus Protocol

= Modbus RTU

- For Advantech Serial Remote 1/0O modules
- Standard Modbus Protocol, not Advantech protocol

= Modbus TCP

- For Advantech Ethernet Remote I/O modules

Open eAutomation, Boundless Integration ADMNTECH
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Introduction to Modbus Protocol

= Data format

- ID, Function call, Data, Check Sum
= Types of Data

- Caoills; bit; Digital input output

- Register; Word; 2 Bytes; 16 bits

Data address Modbus address | Description
0X; 1X 00001...100007" | Coils (outputs)
3X 10001...20000" | Inputs
4X 40001...500007" | Holding registers

- Maximum value is device dependent

Open eAutomation, Boundless Integration ADMNTECH
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Modbus Address of Adam serial modules

DlE| [E 7[> |m|
- {2l] ADAMA000_5000 ADAM-4118 (MODEUS)
COM1
COM2 Module setting | Dats. area |
- 4
F1411800 Lddress: o1 Hex 1
+ 'EI_ A DA RS E alitn |_
+ B3 ADAM4500_55108eriss Eandrate: Coy
+- &% Favorites group
Firnware version: |31 e
Profocol: |M|:udhus

=-[B]| ADAMA000_5000

COM1
COM2
CCihd A

& 4115001

DAMAS00_5510Series

\A Bavorites group

ADAM-4118 (MODEBTTE)

Module stting

Charnmel:

Diata area ]

Input range:

0 | 420 ma

Apply

[ Al follow CHO

Modbus Address of each channel

Chanmnel setting

T otanon | Value[Dec] | Walue[Hex] | Description

40001 65535 FFFF Ch-0: 4-20 md

400032 0 ] Ch-1: TAC Typek 0-1370 C
40003 0 ] Ch-2 : TAC TypeK 01370 'C
40004 0 ] Ch-3: TAC Twpek 0-1370 1
40005 0 ] Ch-4 : TAC Typek 0-1370 C
40006 0 Qooo Ch-5: TAC TypeK 01370 'C
40007 0 ] Ch-6: TAC Typek 0-1370 C
4000a 0 ] Ch-7 : TAC Twpek 0-1370 C

Open eAutomation, Boundless Integration
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Modbus Address of Adam Ethernet modules

2 g dvantech Adam NET Thlity (Win32) ¥Yerzion 1 00 79 - [FormAdamGO15 17 18]

File Tonolz Eetup Help

=3
-

Hl < [~E 7o @)

+

+

+

| ADAMA4000_5000
ADAME000TCE_6000
-4 172.18.2.90

—{8 6017
Zh-0
Ch-1
Ch-2
Ch-3
h-4
Zh-5
Ch-6
Zh-"7
Lverage
2 G017 GCL
&) Others
ADARASO0 _S5510%eries
&Y Favortes group

. (AT A M-GL

Open eAutomation, Boundless Integration

ADAM-0017 (MODET:)

Chanmne] mdex: ||:| j
Input range: |EI~2EI - j
Inte gration time: |EEIHz j

Modbus Address of each channel

foratior | Twpe | Value[Dec] | Value[Hex] | Value[Eng
40001 Word 6 0006 0.002 md
40002 Word 0 0an 4 000 mb
40003 Word 0 nooo 4 000 mh
40004 Word 0 0an -10.000 ¥
40005 Word 0 nooo 4 000 md
40008 Word 0 0an 4 000 md
40007 Word 32770 002 0001 ¥
40008 Word D 0an -10.000 ¥
AQ009 W arnd, Fogok f b ook

ADWNTECH
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ADAM-4000/5000 Configuration and Utility
ADAM-6000/5000TCP Configuration and Utility
Communication Protocols

Appendix — Intro of Modscan
- Get Data From ModScan tool

Open eAutomation, Boundless Integration ADMNTECH
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Quick Startup

= Deciding the Connection method

== ModScan32 - ModScal
File Baptteian® Setup View  Window  Help

B (2

B Connection Details

Connect Using Select TCPIIP or COM connection
Remote TCRAR Server

& emale TCRAAR Server

Address: IE _
Ra&5 PPPoE Line0000
E RS WPN Line 0
At aion | wiAk Miniport [L2TP)
IPCOMF 3888

Connect Uszing:
Femate TEP/AP Serve Li
-

Length:

Direct Connection to COR1
Direct Connection to COM2
Direct Connection to CORM3
Direct Connection to COM4
Direct Connection to COMS b

ADWNTECH
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= Connection Setting
- IP for Ethernet
- Port setting for Serial

Connection Details |§| Connection Details
Conect Using Setup Device IP (port alwasy 502)
Remote TCF/AP Serve -
P Address: [10.10.15.213 ‘ﬂ,ﬂ"’ P éddiess [10901F
% Service Port: |5|32 e Com port Setting ~=v0= "o |
J{fele] - i~ Configuration .

Hardware Flow Control -

i ] - - Baud Rate: ]9500 ']

I~ wiaitrar DS R fiof sl I w/ait for DSR from slave

|-' ] 1‘—' wiord Length: |8 '] Delay ]‘1—‘ ms after RTS before

transmitting firzt character

Parity; 1NUNE '] [ “wait for CTS from slave
: Delay 10 mz after last character
Stop Bits: | = before releasing R TS

Stop Bits: | v

Fratocol Selections Fratocol Selections
Ok, | Cancel | ok | Cancel |

ADWNTECH
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Example of Adam Analog Input - Adam-6017

# Advantech Adam NET Utility (Win32) Yersion 1.00.45 - [FormAdamTCPLocal]

File' Toolz Setup: Hslp

= =R
- ADAMA000_5000
=1-4Er ADAMS000TCE_B000 [rfarriation | kletwork: ! FS-485,/DT I Ctream/Event | Passwon
=i 10101550
5 1010.15.213{ADAMEDS0-1] B e (2o
ok 101015, 2 {ADAMEDS0-3] -
w '||:|'||:|'|5E;'| [ADA-E017) I ;
—5 T Device Mame: |f-‘~D”-“*M'5'31?
H EO0T7 GCL
@ Others —=
i+ F30 ADAM4500_55105 eries Modeanils [H"'E“”
[+ Faworites group mg File Commection Setap. View  Window Help

D= || & BE & a2

1 Connection Details

Connect Using:;

Address
Femate TCRAP Server _;I

Length: IP Addreks:

Service Port:

Carhiguration

I
#% Devid [ = Hardware Flow Control

ADVANTECH

Open eAutomation, Boundless Integration
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= Depending on device modbus address
- Device ID is 1 for Adam-6K series
- Setup function code- 03 holding register
- Setup Address and Length

. w [SLN » < . 5
3 6017 GCL o =~ ModScan32 - [ModScal] M=

%l Others |ntearation time; |EEIH2
@ g File Comnection  Setop View  Window  Help = | B X

Al ADAR AB00_55105 erie
E¥ Favaritez group

D@ =& BR&E 828

SiEEEE

Channel setting] Ayverage seting  Modbus [Current] l

1. Ln:n::fipn | Type Walue[Dec] |‘v"alue[He:-:]
1

4 wWord [ 32786 8012 2 Device Id: | 1
02 word | 32776 2004 Address: |0001 =
40003 word | 32770 8002 1. MODBUS Point Type
400043, word | 32767 7FFF . 3 -
iodos A DA iid Length: |8 103: HOLDING REGISTER  ~|
40006 Ward | 32767 7FFF start from 001 and || Function code: map to 4x
40007 word | 32767 7FFF
00§38 word | 32770 8002 counts 8 channels
400 "whord ——
: k32786
£ 1 [c32776
T [€32770>
: K32767 5
: [€32770>
: K32767 >
> - k32767
g (Interval=1000ms}: 1133 times... : [£32770>

ADWNTECH
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= Example of Adam Digital — Adam-6050

#l Advantech Adam NET Utility (Win32) Yersion 1.00.45 - [FormAdam60ZXDIO]

File Tool: Setup Help

IE;|EI|R|'EE| f.i’|ir|

FFJ ADAMA000_5000
ADAME000TCP_BOO0

10.10.15.60 Sl e hia b

101015213 -~ ModScan32 - [ModScah]

ADAR-6050 18-ch izolated digital 140 module

ﬂ

: m;?.E Eggg SO g File  Commection  Setup View  Window Help
8 1010152124 | DsE & BF& & 2/
E€y 10101561
o @ a7 == 5= -|-| &l &
B4 5017 GCL
\t_g) Others Device Id:

Address: (0001

MODBUS Point T

F"] ADAMAR00_551 05 e
[+ B3 Favarites group

Connection Details

Connect Uzing:

Femote TCPAAP Server ;I

IP Address; |'IEI1I:I15213 T
Service Port; |5':|2

C Corifiguraticmn

ADVANTECH
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Function code: 01

Address (for Adam-6k series)
DI starts from 01
DO starts from 17

¢ 10.10.15E0
=5 101015213
+ ¢F E050
3 6050 GCL

1010.15.212]
-y 101015614
- 6017

4 B07 GCL
@ Others
1 ADAMASO0_ 55105 erie
Favontes group

Chaningl setting  Modbus l

Lo... | Tupe | Y alue | Description | b odd
0oaon - Bi 1 Do ]|
0oaoz - Bit 1 DI ]|
00003 Bit 1 Dz I
00004 - Bit 1 D3 I
0oaos Bit 1 Dl 4 ]|
00aoE  Eit 1 D5 ]|
0oaoy - Bit 1 DI G ]|
0oaoe Bit 1 (I ]|
0oaos Ei 1 Dia ]|
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