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1.1 Usage of the document

This document describes product specifications, installation, operation, and
configuration, as well as network protocols. This document is intended for use only by

trained electrical automation engineers.
(1) Disclaimer
The author has made the necessary checks on the documentation, but with the
development of the product upgrade, the documentation may contain technical
parameters or editing errors, we reserve the right to make adjustments and changes
without prior notice to the user.
(2) Trademarks
PROFINET® is a registered trademark of the PI Association
(3) Patent description
The designer of this product has applied for patent protection for the appearance
and technical implementation of the product, and any attempt to copy, copy or reverse
design may violate the law.
(4) Copyright
Do not copy, distribute, or use this document without the authorization of the
author.

1.2 Security Matters

This product is a professional equipment used in industrial occasions, and only staff
with electrical operation experience can use it.

Please read this manual carefully before use and follow the instructions to avoid
personal injury or product damage.

1.3 Document History

{IEC11631-22007 Programmable controllers —Part 2:Equipment requirements and
tests) ;

(IEC/TR 61158 Industrial Communication Network - Fieldbus Specification) ;

{ IEC61784-1 Industrial Communication Network - Industry regulations Part |
Fieldbus Industry Regulations) ;

{PNO-7.352, PROFINET IO Device Integration, Guideline for PROFINET, Version 1.0,
October 2014,PROFIBUS & PROFINET International, Order Number 7.352)
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2.Specification parameter
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2.1 APG1502 Parameter Table

PROFINET Communication parameters
Serial number item argument
1 agreement PROFINET RT (IEC 61158 Type3)
2 Transmission rate 10/100 Mbaud, automatic identification of transmission speed
. Dual RJ45 switch (IEEE 802.xx standard industrial Ethernet with auto-negotiation and
3 Bus interface
auto-cross)
Correspondence ) )
4 Unique MAC address in the world
address
Transmission )
5 CAT5e Shielded cable
cable
7 Port protection Transformer isolation, 1500V DC (IEC61000-4-2)
Modbus Communication format
Transmission
1 Modbus RTU Master
mode -
2 Physical interface Open connector 5-pin (with terminal resistance interface)
3 Baud (kbps) 2400,4800,9600,19200,38400,57600,115200
4 Function code O01H. 02H, 03H, 04H. 05H. 06H. OFH. 10H
Other parameters
1 Overall dimension (W) 31*(H)118* (D) 86mm
2 Installation mode DIN35mm guide rail
Class of
3 ) P20
protection
Ambient i )
4 Transportation and storage: -40°C ~ +70°C Operating temperature: -20°C ~ +55°C
temperature
5 Supply voltage 24 VDC(x20%)
6 Rated current 110 mA (24 VDQ)
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3.Hardware description
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APG1502 Gateway A physical port for communication using a double RJ45 socket.
The module itself provides the switch function. They are identified as X1P1 X1P2.

3.1Appearance introduction
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3.2Indicator meaning

LED indicators are divided into three types of indicators. These include power
indicator, Modbus status indicator, profinet status indicator, as defined in the table below

DC24V

IR
DA
DG
DB

IR

Frequency converter

MQDBUS device (slave station)

]
=i

= -
Jﬂﬂﬂﬂﬂﬂl’L‘ (e

SIEMENS PROFINET Master Station
PROFINET

LMAC ADD XXXX

W

LED indication definition

name colour Instructions

PWR green Power indicator light
Al ed The Modbus communication is abnormal. Data timed out or

data received incorrectly
RX green Modbus has data to accept
X green Data is sent by Modbus. Procedure
RY green The module enters the operate state and successfully
establishes cyclic data exchange with the master station

MT green There is a maintenance request for the LED indicator module
SF Red light System failure - Module hardware failure or software failure

The Profinet bus is not in the correct mode: there is a
ER Red light communication, running error, or a communication timeout

detected by the communications timing monitor (watchdog).
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3.3 Modbus Communication interface

The module uses its own wiring sockets as the physical interface for Mobus
communication, and two of the TRS are terminal resistance selective wires. A 120 Q
terminal resistor is integrated into the internal module. When TR1 is with DA, TR2 is with
DB short-circuited terminal resistor effective. The following table describes the interface

definitions
Definition of Modbus terminals
lead signal Description

— TR 1 TR1 Terminal resistance select wiring

|
1 DA 2 DA Receive/send data, Line A (red)
L DG
L 3 DG statistically

| DB

i TR 4 DB Receive/send data, Line B (red)

5 TR2 Terminal resistance select wiring

10
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4.Protocol conversion
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4.1 Status register

status is the status register of the gateway
The definition is as follows:

Bit: 7 Bit: 6 Bit: 5 Bit: 1..4 Bit: 0
reserve Reception error Overtime Error code Running state

XTF Bit: 1.4 RUEEIRADIL AR

. . . ) It is expressed L.
Bit: 4 Bit: 3 Bit: 2 Bit: 1 . Description
in base 10
0 0 0 0 0 infallibility
0 0 0 . 1 lllegal registered
address
lllegal
0 0 1 0 2 9
parameter
Received data
0 0 1 1 3
error
Send timeout
0 1 0 0 4
error
The host is busy
0 1 0 1 5
at the moment
Execution
0 1 1 0 6 .
function error

4.2 Control register

control is the control register of the gateway
The definition is as follows:
Bit: 3..7 Bit: 2 Bit: 1 Bit: 0

reserve Reset gateway Error clearing Start/stop

12
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5.Product use
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The following describes the configuration parameters of the module based on the TIA
PORTAL software of Siemens.

5.1 Installation of GSDML files

In the dropdown menu of Boto software, click "Options-Manage common station
description file", find the directory where the gateway GSDML file is stored in the source
path, click Install, and wait for the update of the hardware directory.

5.2 Hardware configuration

@ Take the S7-1200 as an example, first click Add new device, then add a 1214C CPU

Totally Integrated Autom;
dr IR o ) [FuEREE- PORTAL
e

I5]

[=C] gne] |

» [ CPUT211C ACIDCIRY.

~miEHE
~ [ SIMATIC §7-1200
~lmcu
EHE

» @ CRUT21IC DCDCIDC
2 » (3 CPU1211C DIDTRlY
! mii;ﬁﬁ » [ CPU1212C ACDCIRlY
i 255 :
5 2 [ cru1212¢ DCIDCIDC
> [ i F B S

» [ CPU1212C DCIDCRY
5 g
~ 1@ CU1214C DCOCDC |
M ees7 214-1ae30-0. )~ | B
M ots7 214-1A631-0x.|

]
» [ CPUT215C ACIDCRYy
» [ CPUT215C DEIDCIDC

| » [ CPUT215C DCDCRY
= » 17¢ DeCiC
g » [ CPUT212FC DCIDCIDC

o
i » [ CPUT212FC DCIDCRY

» [@ CPUT214FC DCIDCIDC Eluee o[uie
R 0] ZXaI| » {8 CPUT214FCDCIDCHY
8]0 nrmnEs » [ CPU1215FC DCIDCIDC

» [ CPUT21SFC DCIDCIRY
» CaIERER CrU1200
i

[rT

MRRENE e | ®a

®@ C(lick Add a new subnet. The IP address must be the same as the CPU address.
this case, the 1200 address is 192.168.0.1.

BH41 » PLC 1 [CPU 1214C DC/DC/DC]

n

o AP o B ELE OV R ALE

E | ETORN (VR PIETS I e = 4 == o8 ERE
E 9.
- PLC_1
103 102 2 3 4 5 6 7 8 9
Rack_0
» FRO.
v
<] i ] [>][100% ¥ ——§— W [<Jm]
AEH LS ol gk
|8 [o%8 | 25EH | X*x |
» EH [2] HENET W [#]
~ PROFINET 3£ 0 [x1]
= = 1P thix
L B ’j El
i ][] i @EREPRE Pt
REE ] itk [192.168.0 .1 |

» BRIEIR
web fif %5 28173 i8]
B HRIRT

F AR . | 255.255.255.0 |

14
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®in the network view, click other field devices, 10/GateWay/LATCOS under PR
OFINET 10/GateWay/APG1502 V2. 0, the APG1502 V2. 0 drag in the network view,
then right-click the undistributed, assigned to a new I/O controller.

s - Cils
7 REE V)
Ci Y H #EEE 8 X

=D
) TAM EHOW R Totally Intagrated Automation
GER yuEas Jezas WRE X 1 PORTAL

»iapcEE
» @ pcHigm

WE > RERRES
e FHRIAE |bAE0E -
3 (B2 |t P 13 ish SRk B B EEQ i
|
~ 1mBs - H
wiraneg — &
LENRS Ja
< L 1 [CPU 1314CBCDEDE] U214 g
o &g AT B
o TR E E
o RER =| [
»BIZHR A
» DR -
‘ &
ﬂ
i
B

5 ACRERAIE
R
» BRBEIRE a
» G i —_— D — R P |
|SEE [SEe olL Bk |

o #R Jozg | 2%%58 | X% m
> wA Il - [RSEMENS AG
S T I 3 ) @aie
w1 - moEmm »@io
PE e » @ et systems
mmRy i FA: [E5R ) » (@ sersors
A mEes 1 » (3 FROPBUS OF
U A E (5| »&RER ! : PR
= B web B E81n 13 [
PR e

& w4 AERE e EinE
ceFE| b s EE 7] AxF B BOE Qs =
2 10 F%E: PLC_1.PROFINET I0-System (100) [*|
PLC 1 APG1502-1 M i
CPU 1214C AP 502
PLC 1 .
!
PLC_1.PROFINET [0-...
|
¥l
<] 1l ] [>] [100% @ v — W

@Distributed 10 name assignment, click Properties, open properties, in the Ethernet
address, view the IP address and profinet device name, as shown in the following figure

[FhinE & REnE [eans |

df  [APG1502-1 [APG1502_v2.d=] B B j;@lz ENNE T
%1 v @R =TT
S £ Glrcis0e ] [ |
r,\‘aq l HEAD(Status Control Byte)_1 0 1 2 2
<[ w | 100% s ] il ]

dEM [REs olem |

|| &8 [oEE | 2558 | 2% |
- i
L EAZ P 31k
~ PROFINET # 0 Dl EOfEn
wH
1A 7 e 3t 41k T [eniE_1 |
» BIRET  EnEmem |
BRGNS [ e
TR SR ‘.
REEAA R

pififk: [192.168.0 .2
FERESD: [2 .0

L FrE gt -

PROFINET

IROFINET i3 & 4271 |apg1502-1
IR EFR - [2pgis0z1
WERS: [ =
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® Device name assignment method: Click Online Access, click under the network
adapter to update accessible devices

’ Jr. EHE i

[ Traces

3]

CREAI|E

v @ B
» [m S o

s pyLraL ey
» [ apg1502-1[192.168.0.2]
3 rj desktop-b66gita [192.168.0.221]
» [0 PCinternal (A= ]
» [ PLCSIM [PNAE]
» [ use [s7usE]
v [0 TeleService [ E0 T % 10 H1)
» [ i ER luse TR 1H 2R

[ KR

[

Right click and click Online and Diagnose as shown in the picture below
[&E |

v E I~
L3 ,.Tra[es
v G REINEME

HEFEE

R BB FIFR
U -!l AL R =
v [ ﬁ\?ﬁiﬁ io

T Efﬁﬂi%ﬁ?%[l
) J Intel(R) PRON OO0 MT Network Connection H‘D,
Euv BN EREE
92.168.0.1]
=TT o8 0.2]
253035 1T
mbgﬂa REPAL T
» [ PC internal [ 41]
» [ PLCSIM [PNNE]
» ['f usB [s7UsB]
» [ Teleservice [ 51 1% 10 B
’ y wi'—g%rus& FifE

FFEd

<]

As shown in the picture below, click assign name, then assign device name, a
nd then click assign name

REE #EO NBV BA0 EHO ié!ﬁw) Iam ED(W?
S AP AR & ¥ EX Do 20

Totally Integrated Automation
e PORTA

~ i FE PROFINET B & & T

e

437 PROFINET & & 77 4175 i1 PROFINET %

EGET B i
R A—

g

P RHAHETS
[ waAC it BE eome BEREH W

o AfE EiE

<l W [

Confirm the message bar notifies - you of a successful assignment name

LB PROFINET 1&%%%’ apg1502-1" EEEIJ] ﬁj\ia WA iﬁl,ijr"zfc BA.CC-00.00-00% 2021M22 115244

16



Version numberV2.3

Note: The device name must be consistent with the device name in the configuration
topology.

5.3 Message setting

In the network view, select the packet command to be placed in the gateway slot
[FitnE & RSNE [IVesaaE || e

a [rreisoz rersozvaol [7] | | B ||da) il [ 1] @2 a4 || R | -
e T w[jel>BR
- ~ APG1502_1 LIRS | 0 sk ot
v EEE0 E R
/ HEAD (M) 1 ", == W 51 words amexc B l‘-fl
R 01 Words 4001 Ellfy I it 62 Words 4x0x T
5 01 words 4000 1 :‘L_ Il i5: 63 words dxox
= Il % 64 Words 4x00
S o1 werds 4o
= = -

waNaw
]
A g
)
g
H

Scoococococooooccf@lecoo

[€]m} [>] [100% ] —s— @& < W >

Specific operation:

Open the Hardware Directory module drop-down menu - "Select the directory
corresponding to the MODBUS function code -" Select the desired packet and
double-click it to place it in the slot of the gateway. A slot supports a maximum of 56
packets

(1), select the packet description
Register area classification: Select the corresponding communication message in the
corresponding register area.

» [ 1S4 ETEEE 2o
» L fEiEEH)

» Ll EETEE A, 100
b Ll TR 3wex

v L 5 0o
** Saves register area related messages
- L BHEETTES S0
[l 065 21~ 43000
[l = 01 Words 400 S

[l i 02 words 4000
[l i 03 words 400
[l & 04 Words 400

5 01 Words 4000
Il 5 02 viords 400
[l 5 03 viords 40

There are three types of messages in the hold register

A, 06 Write Single Word 6xxxx: corresponding to modbus function code 06

(hexadecimal)

B, Read 01 Words 4xxxx (Read 01 Words 4xxxx) : corresponding to modbus function code

03 (hexadecimal)

(01 Words indicates one word. If you need to read two Words, select 02 Words.)

C, Write 01 Words 4xxxx (Write 01 Words 4xxxx) : corresponding to modbus function

code 10 (hexadecimal)

(01 Words indicates one word. If you need to read two Words, select 02 Words.)

17
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** Slot control

~ L
[N iEssisli

élo_t :gnTrzl s‘ends packets to the corresponding slot and monitors the status of the slave
station. There should be input word | (4words) and output word Q (4words)

Input word | indicates the status of the reply message from the slave station: 0 indicates
normal, 1indicates error.

Enter the word Q to control the sending of packets: O for not sending, 1 for sending.

For example:
YW .. iR HHe  hEE o ddt 0 ik
* APG1502 0 0

» FEEEEO 0 0 X1
HEAD#ZHIEAATE=F)_1 (v 1 & g
IntEEd 0 2 9..16 9.16
i% 01 Words 4000 1 o 3 17..18
065 -] 3E 40000 1 o 4 17..18

As shown in the figure, the | input word for slot control assignment is 9... 16, Q output
word is 9... 16

19.0: indicates the communication status of slot 3, and Q9.0 indicates the control of slot 3.
19.1: indicates the communication status of slot 4, and Q9.1 indicates the control of slot 4.
And so on.

** Enter the register area related message
- |l % 2RSS 3o

Il & 01 words 3o

Il i 02 words 3000

Il = 03 words 3000

.. g

The input register has one type of message

Read 01 Words 3xxxx (Read 01 Words 3xxxx) : corresponding to modbus function code
04 (hexadecimal)

(01 Words indicates one word. If you need to read two Words, select 02 Words.)

** Discrete input area related packets

~ [ SRS, 100
[l i 008 bits 13000
Il i 016 bits 100
Il % 024 bits 100

Discrete input indicates one type of packet

Read 008 bits TIxxxx (Read 008 bits Txxxx) : corresponds to the modbus function code 02
(hexadecimal).

(008 bits indicates 8 bits. If you want to read 16 bits, select 016 bits.)

** Coil area related packets

+ [l 458 Osoox
Write Single Bit Dxoo [l 5 008 bits Oxoox
[l & 008 bits Oxooc [l 5 016 bits Oxoox
Il % 016 bits Oxoc B 5 024 bits 0xox
[l & 024 bits Oxox [l 5 032 bits Oxox

18
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The coil has three types of messages

A, Write Single bit Oxxxx (Write Single Bit Oxxxx) : corresponding to the modbus function
code 05 (in hexadecimal)

B, Read 008 bits Oxxxx (Read 008 bits Oxxxx) : corresponds to the modbus function code
01 (hexadecimal).

(008 bits indicates 8 bits. If you want to read 16 bits, select 016 bits.)

C, Write 008 bits Oxxxx (Write 008 bits Oxxxx) : corresponds to the modbus function code
OF (hexadecimal).

(008 bits indicates 8 bits. If you want to read 16 bits, select 016 bits.)

(2) Packet parameter Settings
Double-click the slot where the packet is placed and select Module Parameter from the
drop-down list. In the list below
Slave Adress: indicates the address of the slave station corresponding to the packets in
the slot. (base 10)
Start Adress: indicates the start address of the register. (base 10)

_|= ¥dhiRE |& FEHE |0y eEnE
d+ [APci502.1 [aPG1502 v20] [=] =l B [ H (] 2 SHEE -
E T T na |
E.‘ ~ APG1502_1 o 0|4
r RO o =l
HEAD (s ARRRSE) 1 o 1
% 01 Words 40001 o 2=
| 5 01 Words 4001 o 3]
— 0 Fg
-_— o 5
q o [
o | . -
k a 8
0 9
o
o
0
o
0
o
— 4] -
P o ."I | z n 3= [
<] [3] [100% H —s— @ 1< [T [>]
aEl [urEs [wesr |
JEm [oxmE [ FmEm [ xF |
B o
1o it Device Specific Parameters
BEHHROEF
ML (1255 1 |
AEAGETTFSE ML (065535 1 1
[«] m ] [ >
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(3) Set communication parameters and enable gateway

e Communication parameter setting

Double-click "Module Parameters" in the "HEAD(Status Control Byte)" drop-down list
in the slot. The configuration of gateway communication parameters can be seen in the
list on the right. The communication parameters of the slave station must be consistent
with those of the master station.

e Gateway is enabled

There are corresponding areas | and Q in the Status Control Byte (HEAD) of the slot.
The communication status parameter stored in %IW?1 in the figure above does not need
to be processed in general. %QW1 is the gateway enable signal. %QW1 sends packets to
the slave station only when the gateway is set to 1 at the lowest level. That is, when %Q1.0:
=1, the ModeBus communication between the gateway and the slave station takes effect

[=wirnE & EENE  yesnE ||
df [aPciso2_1 [APG1502_v2o0) [v] Bl B [« e as =1 J R
= W . R Hize HhdE ot Q Hhit
%‘ > APG1502_1 o o Ead
| » FEEO o ax1 1
HEAD (I HAES)_1 o 1 1 1
3% 01 Words 4300001 ) 2 24 _85 -
5 01 words 4x0x_1 o 3 6465
— 0 4 =
—1 o 5
o 6
- s —+
o 8
o ]
o 10
o m
o 12
o 13
o 14
o 15
i o 16 =
_— v | o 17 e
<|m [>][100% ~ —§— @ -7 ] >
|amE [uEs (v |

[ (o=@ | wZmsm [+ |

» AL
s oo
1o it Device Specific Parameters
EEHTOE
MaEHHE (-255) 1
RiaTrFEibn 065535 |1
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6.Product use examples

21
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Requirement description

1 .Communication Object inverter (Address 2)

2 .Read the operating frequency (H1002), bus voltage (H1003), output voltage (H1004);
3 .Set the operating frequency of the inverter (H1002);

4 Control the start and stop of the inverter (H2000);

(1) Insert command 3

eRead 03 Words 4xxxx(read command corresponding to Modebus function code 03H)
(read bus voltage and output voltage)

e \Write Single Word 4XXXX (Write command corresponds to Modebus function code
06H) (Set running frequency)

eWrite Single Word 4XXXX (write command corresponding to Modebus function code
06H) (control the start and stop of the inverter)

(2) Set read command parameters

e Double click the first read command message in the slot. Set the Slave Adress =2 (the
address of the inverter) "Start Adress" =4098 (H1002 =K4098) in the module parameters
to read two words continuously

e Double click the second write command message in the slot to set Slave Adrees =2
(address of the inverter) Start Adree =4098 (H1002 =K4098) in the module parameter

e Double click the third write command message in the slot to set Slave Adrees =2 (the
address of the inverter) Start Adree = 8192 (H2000=K8192) in the module parameter

(3) Start GOPN_MB

%Q2.0=TRUE Enable gateway

The read content and the content to be written are placed in the | and Q sections

respectively as shown below

[FRIE b EsaE | Rsns
dt | [Araisoz i IarGis0z vaol [+ | | B (| S (] @ 4 R
) FIE I Y TTREY T
=l e = =

APG1502_1

[ =]

HEADGEBIEEAREF)_1
03 1

B\

amtt [uEs |viwm |

wR | onk | suwm | x+
- wen
MR
vo jeht Device Specific Parameters

WA E
Mkttt (1-255) |2
AT AL 065535y [<09g]
O EEE : [0-65535]« x

The read content is placed at IB84----IB89

That is IW84----- Operating frequency IW86----- Bus voltage IW88---- output voltage
Write content is placed in QB64-- QB67

That is, when QW66 writes HOT1, the inverter runs in positive rotation, and when 05H is
written, the inverter stops freely (assuming that H2000 sends HO1 forward operation and
HOS stops freely, different brands of inverters may be different)

22
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