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1 Instruction Manual

1.1 Application and Update

This manual applies to PS-121. It provides the parameters of the product, the specific application method and
attention, and facilitates the operation of engineering staff. Before using the gateway, please read the manual
carefully.

With the improvement of the product, this manual will be continuously updated, if you need the latest version,

please contact with the product distributor.

1.2 Term

SPA: A serial data communication protocol which being developed by ABB and used in Distribution
Automation. Its message is based on the ASCII, the communication interface can be RS232, RS485 or TTL, the

communication medium can be twisted pair or fiber, and the communication baud rate can be up to 19.2Kbps..
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2 Product Overview

2.1 Product Function

Connect single device with SPA interface to Profibus-DP (V0), i.e. SPA network device can be converted to

Profibus network device.

2.2 Features

Support one SPA interface (RS485/RS232);

SPA interface has 1KV photoelectric isolation;

Act as SPA master at the side of SPA;

Act as PROFIBUS-DP slave at the side of PROFIBUS-DP, baud rate is self-adaptive, and maximum

Y V VYV VY

baud rate : 6M;
» PROFIBUS-DP input-byte and output-byte number can be selected:
(DMax Input Bytes <108 Bytes
(2Max Output Bytes <108Bytes

2.3 Technical Specifications

[1] Communication rate:
»  SPA interface supports: 300bit/s,1200bit/s,2400bit/s,4800bit/s,9600bit/s,19200bit/s,38400bit/s;
» PROFIBUS-DP baud rate is self-adaptive, and maximum baud rate : 6M;
[2] SPA Interface only supports one SPA slave device;
[3] In accordance with SPA communication protocol V2.5:
»  Support 400 Al, AO, DI and DO commands;
» Supportl, O,V, S and L Data Category;
»  SPA interface supports RS232 and RS485;
[4] Environmental Conditions:
»  Humidity: 5% to 95% (No Condensing);
»  Operating temperature: -20°C--60°C, and 24-hour average does not exceed 45 “C (except special orders);
> Installation site altitude: Not more than 2000 m ;
»  Pollution level: III ;
[5] Power: 24VDC (11V~30V), 90mA;
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[6] Mechanical Dimension: 130mm(H) % 38mm(W) x 104mm(D);

[7] Installation: 35mm rail;

2.4 Electromagnetic Compatibility

2.4.1 High-frequency interference Test (GB/T15153.1 classIII)

Power input circuit - GND
Imposed Place Between the power input circuits
AC input circuit - GND
The first value of peak 2.5~3kV
Oscillation frequency 1.0~1.5MHz
Imposed waveform 1/2 Decay time >6us
The frequency of duplicate More than 50 /s
Impedance outputted by the test equipment 150~200Q

2.4.2 Fast Transient Pulse Burst Test (GB/T17626.4 classIII)

Voltage peak Power input and AC input circuit: 2kV
gep Weak current circuit: 1kV
Repetition rate 5 kHz

2.4.3 Electrostatic discharge interference (GB/T 17626.2 classIlI)

Imposed Place Usual use ,the parts touched by the operator
6kV contact discharge, the first peak of discharge
current is 22.5A
More than 10 times with the space more than 1 second in
every part

Voltage, current

Times

Polarity Positive

2.4.4 Radiate electromagnetic field (GB/T 17626.3 classIII)

Radio frequency 150MHz, 400MHz, 900MHz
Test field strength 10 V/m
. L Make the front of antenna touch devices, or near terminal,
Radiation method . . . .
intermittently radiate radio wave
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3 Hardware description

3.1 Product appearance

Power
‘ Interface

DP Status
Indicators

Configuration
switch

- 2
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3.2 Indicator

Indicator Indicator Status Meaning
PBE Always Red Profibus-DP communication fails.
Profibus Close Communication is ok.
Status STA Green Blinking Profibus-DP is communicating.
Close Profibus-DP is abnormal.
Always Red Module PS-121 is not configured any order.
MS Always Green Module PS-121 is normal.
SPA Status Orange Blinking Configuration status
Green Blinking SPA Communication is normal.
SCS Red Blinking SPA Communication is abnormal.
Orange Blinking Configuration status

Configuration status: MS and SCS orange lights blink alternately;

Running: If the PS-121 module is not configured to any command, the MS light always red, and SCS light

close; if the PS-121 module is normal, then the MS light always green, SCS light green blinking under normal

communication status and SCS light red blinking when SPA communication is not normal.

SPA abnormal communication caused by reasons: SPA baud rate does not match, slave device time-out, SPA

calibration error, slave device does not properly respond or there is no data that SPA commands want.

3.3 Configuration Switch

PROFIBUS-DP Address is configured by DIP switch.

Remark: When the gateway is configured, or running, the DIP switch value can not be 00.

DIP switch functions: Switch operation and configuration status of the module, and select the communication

interface.
on
I
12345678
Bitl | Bit2 | Bit3 | Bit4 | Bit5 | Bit6 | Bit7 | Bit8 Description
0 0 0 X 1 1 1 1 Configuration mode (config) ,RS232 interface
1 0 0 X 1 1 1 0 Running mode ,RS232 interface
1 1 1 X 0 0 0 0 Running mode ,RS485 interface

Remark: Bit2 and Bit7 can not switch to "'1'" at the same time!
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3.4 Interface

3.4.1 Power Interface

l GND

/
a)

NC

24V+

[\S)
Dt s i
@.

-

(@)
by
T

Pin Function
1 GND
2 NC(No Connect)
3 24V+, DC plus 24V

3.4.2 SPA Interface

GND 232 RXD

__/
%ogc{ 1

O O O O

485-1% 232 TXD

485+

SPA interface uses DB9 female connector, and the pins are defined as follow:

Pin Signal Description
1 RS485 data positive (A+)

RS485 data negative (B-) or RS232 TXD
(Connect to RXD of other devices) *

RS232 RXD (Connect to TXD of other
devices )

Undefined
GND (RS232)
Undefined
Undefined
Undefined
Undefined

O |0 [ Q|| || W

* Remark: Pin 2 is the multiplex pin of RS485’s B- and RS232's TXD, and can not choose the RS232

and RS485 interface at the same time. For details, please see 3.3.

3.4.3 Profibus-DP Interface

DB9 female connector
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4 Application method

4.1 Quick start guide

1. Set SPA interface is RS232, and connect to the serial port of PC through straight over. Switch the "config
bit" to "on" state, and PS-121 is in configuration state, then power on the module, properly configurate SPA
commands, then power off the module.

2. Configuration is completed, set the module to run mode, choose SPA Interface (see Section 3.3 and 3.42),

choose Profibus address through rotary code switch, power on the module, then PS-121 is in normal operation.
4.2 Hardware Connection

1. Connect SPA interface correctly.
2. Connect Profibus interface correctly.
3. Check the wiring connection.

4. Set configuration switches correctly.

4.3 Software Configuration

User can connect PS-121 to the PC through RS-232 interface, and configurate parameters through PS-123
software, including SPA baud rate.
Configuration steps:

Specifically refer to PS-123 software manual.

T I /\/ PS-121

Serial straight
over
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4.4 Run

4.4.1 Typical applications

PS-121 PS-121 PS-121
2] 2 %
> > >

i ]
-]
6 : - ; : g
- = 3 ]
¥ §
¥ 3

> ~ >

REX521 REF54X REF610

4.4.2 Data exchange mode

PS-121

a
- =
4

- VdS

B

IDE670

SPA communication and the PROFIBUS communication use asynchronous mode, as shown below:
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Profibus Gateway SPA

Request message (DP out Data 1) Initiate SPA command
Response SPA command

Response message (DP in Data 1)

Initiate SPA command

Response SPA command

Request message (DP out Data Initiate SPA command

Response message (DP in Data n) Response SPA command

“DP out Data 1” shows data transfer process from PROFIBUS to SPA; “DP in Data 1” show data transfer
process from SPA to PROFIBUS.

4.4.3 Terminal resistance

When the SPA interface is RS485, users need connect a 120ohm resistor in each side of network.
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5 Installation

5.1 Mechanical Dimension

Mechanical Dimension: 130mm(H) * 38mm(W) * 104mm(D);

= 104 =l =—38—=
m > i ———— _ Oa N
© . ©
y
130
i \© ©£
C

www.sibotech.net 12 5 i bO Te C h



5.2 Installation

35mm DIN rail installation

-
-
-

-
-
=
-

35mm DIN rail mounting
surface
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6 Maintenance and matters needing attention

¢ To prevent stress, prevent module panel damage;
¢  To prevent bump, module may damage internal components;
Power supply voltage control in the prospectus, within the scope of the requirements to burn module;

To prevent water, water module will affect the normal work;

* & o

Please check the wiring, before any wrong or short circuit.
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Appendix A: Using STEP 7 to Set Profibus- DP

The following show how to use STEP7 to configure PM-160:
First of all, copy *. gsd file to the following path: Step7\S7data\gsd\

1. Open SIMATIC Managerﬂ; Figure 1:

RS\ SIATIC Nanager

File PLC View Opticns Niodow Help

e (Bem] | =] w2

Figure 1

2. Open File, and then New, create a new project; Figure 2:

Ly STEATIC Hanuger

Fila PIC Wi nildwe L]

o ;ﬂ?ié Eﬂ 2|

lser projects I:Li'ln--rinl

Wass | Staraze psth
T B:h8iemens S tepT ST o Vn

Huayss
[T_momEE

Storags Locskion Gpath)
|["IE: ssnx SiepT 5 Tpra)

_ow

Figure 2
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3. Click Insert, Station and then SIMATIC 300 Station; Figure 3:

I STNATIC Wanager T_EODRETS

'n|r=%|=-|7a| |uL|n| wl I_J s <> AEmE

H TR VET 01D [ STVATIC 30001)
[@ SIVATIC 3o001)

Figure 3

4. Open S7 PLC hardware configuration
Open SIMATIC 300(1) and then double-click Hardware; Figure 4

EI | <¥oFilter » ;]EI %Iil E”

i
i%f:-‘: T _HODBUS — E:\Sicmeaz3SlepT\STpcujh\T_modbusx

= T_MODEUS Har dyare
-5 STNATIC H0001)

Figure 4
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5. In the menu, select Options and Install GSD file, Update GSD in the device catalog

r';__lﬂ Comfig — [SINATIC 200(1) (Configuratiom) —— T_BODBIOS]
M cisticn Biit Joasrt FIC Yiew Optims

D508 () & 2| el ofE ) wl

R [seamaurd =]

o B PEOFIBUE DF

|l BB sTeaTIC 30

& [l STWATIC &m0

+ Bl STWATIC P Baxed Cemtrcl 20004
B SIMATIC PC Sisdion

ol

L RS

4 i | 3|

PEOFIBUZ-DOF alsves Exs
STHATIC =T, BT, and OT 0
diztributaed rackl

Fre== FL to get Help.

Figure 5

6. Here you can find your equipment in the right side of the window ; Figure 6

www.sibotech.net 17 Si bO Te C h



olx|
Find: | ﬁﬂ: W!i
s
=1 Additional Field Dewices
EID reneral
=}-_]] CONVEETER
=g PMI20
<[ Uniwersal module
g Byte Im, & Bwte Ou
16 Byte In, 16 Byte
45 Byte In, 45 Byte
112 Byte In, 112 Byt
Empty
rtl:l Switchzear
rtl:l Compatible FROFIEUS DIF Slawes
3 Cik-Object
[+ D Closed-Loop Controller -
# [ Configured Stations
[+ D IF V0 slawes
[0 DP/AS-1
i+ [ OF/FA Link
[ ERCODER
-] ET 2008
7T ®T enne
Figure 6
7. Set PLC rack, click the "Hardware Catalog \ SIMATIC 300 \ RACK-300 \ Rail"; Figure 7
EL HY Config [SINAT 0{1) (Configuration) — T_NODBUS]
E"] Station Edit Insert FLC Yiew Options Hindew Help =Ii|£|
D[(2-® (8 & o[e dlia D@ % wol
IR © Brofi [Stadard =]
m?} FROFIEUS DF
_ |21 sTmrIc =00
w0
(L] CF-300

Properties — PROFIBUS interface DP Naster (R0/S2.1) [

Genaral Farametars |

Address: |2 vI If a subnet iz selected,
the next_available address is
=-{_] CFU 315-2 IF
- BEST 315-ZAF00-0AED
Subnet: - BEST 315-ZAF01-0AED
Hew. .. BEST 315-2AFO02-OAED

315-2AF03-0ABD
315-2AFEE-0ABD
315-2AFE3-0ABD

Properties. .. |
Delete |

(] eEsT
[+ CPV 316
-0 CRU 316-2 IF
-] CFV 315-2
[+ CEV 814
[+ CFU o7
-] m-300

w0 M-300
4
A

[ MT-EXTERSION

/(L] Fs-300

=1+ FACK-300

D Rail

o R #-2 am-300

#-[l SIMATIC 400

IMATIC FC Based Control 300/4
+- 8 SIMATIC IC Station

i mE | @ |

|=

|2

| &

el

S0 Hodule ... | Drder rumber ... | WFI addresz | I add... |G address | Conment

>

£ il

|
BEST 315-ZAFO0-04E0 -
45 BB work memory; 0.3 nsf =1
1000 instractions; MFI + IF —

connections; for multi-iier

2

™
1~

B

HEA LI I R

Press F1 to get Help. | Chg

Figure 7
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8. Set CPU module and select the corresponding device type and the occupied slots.
9. Create Profibus-DP network and set up Profibus-DP: Click New and then Network settings,

Dlslee %

select DP; select a baud rate such as 187.5Kbps, then "OK". Double-click it;

.o 0% Config — [SINATIC J00{1) {Configuration) — T_NODBOS]

Propertics -

ma:t FROFIBIE
(Et

Tranzaixwion Habe;

Frofils:

o
£ |l woide

Order mombar

Few subnetPROFIBES

Gapsral Feawork Seitings |

If w zubast in zeleched,
Ak menl svailable addiess ia

4545 (3125 Whiv's
3 15 behit)x

500 Ewit/s
1.5 Beitds
AR

Standard

lniversal OFFRS)
gar-Defined

g Parasaters . :I

= Brefi (St B

[+ B PRFIRG IF
||= H sTwTIC 360
&=
L oraon
=[] CRI-3m
# ) CEiF 312 I
23] CHIF 213
# ] cev s14
1 3 cRF 214 I
#L3 cr s
=32 CPY 515-2 IP
5EST 315-ZAFO-DAZD
SEST 215-ZARD1-0AR0
ABST 31S5-FAFNI-OAED
# | 5BST 315-ZAPOE-OAED
SEST 315-ZARRI-DARD
2] SEST 215-2ARRI-0ARD
* Z0 cEY 516
'+ 7] CEif 31E~2 OF
O el A2
| CEIF BlA
@ O3 cew Ay
- =0
=) -0
&[] MT-EXETIHSION

G [{] STMTIC P Based Comtral 0004

A |

| o Bl BIMTIC P Blatien

1|l ) mfcara) =

Fraga Bl e gt Halp

4

[BEST Z1E-ZAFO0-DABO

q8 3B werk mamery; 0.3 agf
LMD imsb=uetsena; MPI + OF
canmeckionx: for aulii-tiar .

| il
~ Eg

o

Figure 8

10. Select Profibus-DP Master address; Figure 9:
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nfig — [SINATIC 300(1) (Configuratiom) —— T

Station Edit Inzert ELC View Ootions Window Help == =]

Dc8[® | &) o el Of@ 2wl

— Erofi |Stmdud LI
= %% PROFIEUS DF
Select Profibus Address = [ sTMATTE 300
i - cT
) ~ ) [+ [ CP-200
Properties PEOFIBUS interface DP Naster I:I [_._l e
General Faramatars | ¢ E-L) CRU 31E IFM
= [A N s
Address: E =l WE o orimct s coilostol o e Caceu aid
) the naxt available address is {0 W (I3 ceu 31 IFM
Highazt addrazs:lZ6 L mO o as
Transmizsion rate 17,5 bbit/s . CPU 3157 OF

[@ oEs7 315-2AF00-0KEO
|‘_| BEST 315-2AF01-0ABOD
BEST 315-ZAFOZ-0AED
BEST 315-2AF03-0ABD
BEST 315-ZAFAz-0ARO

Froperties. .. |
Dalat . @[] BEST 315-2AFAI-0ARD
Ll FA S i T

[*#-[_7) CPU 316-2 DF

{Z3 crv 318z
-] CRU B4

¢ I cPuomy

[+ [0 mm-z00

=0 M-z00

[+ WT-EXTEHSTOR

[ [ Ps-z00

(= (2 RACE-300

Pl Bail

@] sm-z00

I G-{l] STMATIC 400
i+ [l SIMATIC PC Based Contrel 30074

[+ B, SIMATIC FU Station

TE I A Fifkh I

| £

|&
|

) 1R

... E Moduls ... | Order zumber ... | MFL addraeszs | I add.. 0 addresz | Comment

|

<

41 | =
BEST 315-ZAFOO0-OARD ~ EI
48 ¥R work menory; 0.3 ms/

1000 instructions: MPL + DP

comnections; for multi—tier o

‘razsz Tl to get Help. [ Chg

| m|ofe|w|ra]—
|

|

Figure 9

11. Put configuration into Profibus-DP network, and map the input and output data block into other
controller’s memory;
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Y STHATIC HCE BC Gonfig — [DJP (Configuration) — locpril

Wl = s E1 . Lacert PIC) View Dptaere Window lolp R

D58 8 & B o & B3 % a2

' A x|
Find: | | o
1 B cr se13 A2 5 :
] 2| PROFLEUS (1) : DF mast tem (1]
Z [ OFC Server e
3
4 = W P EOFTEUS DF ~
5 -] Additional Field Davices
3 = [ General
T = [L]] CONVERTEE
i \% T
9 Tniversal module
10 8 Byte In, 8 Byte Ou
11 ]| 16 Byte In, 16 Byte
12 45 Eyte In, 45 Fyte
13 Byte In, 112 Byte Ov
11 Drag the data to oty
15 the left bottom of
i? the table.
18 P A ] Gateway
= — + D Compatible PROFIEUS DF Slawves
O3 CiR-Object
+ Lj Closed-Loop Controller B
- + L__—l Configared Stations
< S = + L__—l IF VO slawves
= = +- [ DEfas-i
+-(] DE/PA Link
:Iil (EIRSELIS +- ] ENCODER
By I| Order Humber / Desigmation I Add. .. O Address | Comment I + L_——I ET 2008
0 64 [112 Byte In, 112 Byte Dut Trlle X -3 ET 2000
7 128 —=> 112 Byte In, 112 Byte Out 0. 317 (] ET 200eca
= +- [ ET 200i8
3 + (1 ET 200iSF
1 + (3 ET 200U
= +- (1 ET zo0m v
< |
EDI00S £
Selecting the hardware | Che

Figure 10

Operation is divided into two steps, the first step is dragging PM-160 into the network
configuration on the upper left , the mouse will change shape, and that is to say, it can be placed.
The second step is dragging data block into the data mapping table at the bottom left, mapping to
the PLC memory.

Remark: PM-160 is configured via RS232 interface, if the configuration is
48-byte input / output then drag"48 Byte In, 48 Byte Out" into the data mapping table. If the data
blocks of the configuration do not match the gateway configuration, Profibus-DP will fail to be
connected.
If you do not change the default configuration, the configuration is the biggest "112 Byte In, 112
Byte Out".

Remark: The address must be in line with the settings of module switch!

12. Compiler and download into PLC.
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