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Produc! overview

2.3 Oparator conlrols and disalay slarments

2.3.2

26

Front view without front panel on the CPU

The following flgure =hows the oparalor conlrol and connecton elements of the
CPU 1512C-1 PN with tha front cover of the CPU open.

LR N o LT R BN LR b oF o B B )

LED& for the curment operating mode and disgnostcs status of the CPU
Siatus and error displays RUN/ERROR of the analog on-board 110
Status and ermor displays RUN/ERROR of the digital on-board [0
Fastening screw

Connection for supply valtage

PROFINET interface (X1} with 2 poris (%1 P11 and X1 P2)

MALC address

LEDE for the 2 poris (X1 P1 and X1 P2) of the PROFINET interface X1
Mode selector

Slot for the SIMATIC memory card

Dispizy connaclion

Figure 2-6  View of the CPU 1512C-1 PH without front panel on the CPU (front}
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Product overview
24 Modhe salactor

233 Rear view
The following figure shows the conneclion alemenls on the rear of the CPU 1512C-1 PA.

Shistd contact surfaces

Plug-in connection for power supply
Plug-in connection for backplans bus
Faslening screws

BB

Figure 2-7  View of the CPU 1512C-1 PM - rear

24 Mode selector
You use tha mode selector lo sel the aperating mode of the CPLL
Tha following tabla shows the position of the seleclor and the corresponding meaning:

Position of the mode salector

Position Meaning Explanation

RN RUN mode The CPU execules the user program.
STOR STO# mode The user program = not-execubsd.
MRES Memory resst Pasition for CPU memory reset

CPU 1512C-1 PN (BEST512-1CRD0-0AB0)
Manuial, RS, BEEISI06I40-4A 27



Wiring

4.1

Supply voltage

24 V' DC supply voltage (X80}

The connecting plug for the supaly vollage is plugged m when the CPU ships from he
faciary.

The foliowing table shows the terminal assignment for a 24 Y DO powear supply.

L

@ @

® @

I +24 W DC of the supply voitage

(@)  Grownd of the supply voltage

(3@  Grownd of the supply voltage for loop-through {maximum of 10 A parmitted)
] +24 % D of the supply voitage for loop-through (maximum of 10 A permitted)
=) Spring-loaded MC contact {one spring-inaded MC contact per terminal)
Bridged intemally:

(1) and ()

(@ and @

Figure 4-1  Connection for supply voltage

If the CPU 15 supplind by a system powear supply, iUz nol necessary to connect tha 24 W
supply,

CPU 1512C-1 PN {SESTS12-1CHDD-0AB0)
Ftanual, 0BA015, ASEILI0GIL0-A8
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4.2 PROFINET inferfaces

4.2 PROFINET interfaces

PROFINET Interface X1 with 2-port switch (X1 P1 R and X1 P2 R)

The followmng lable shows the terminal assignmeant for the PROFINET interface with 2-port
switch, The azsignment corrasponds 1o the Ethernel slandard for an BLJ45 plog.

Table 4- 1  Terminal assignmant of the PROFINET interface with 2-por sWiich

TWisw Eignal name Fin assignment

1 TD Transmit Data +

2 TO M Trarsmit Diata -

3 RO Recaive Data +

4 — Unassigned

5 - Unassigned

& RO M Recaive Data -

7 - Unassignad

i - Unassigned

CPU 351201 PN (BESTS12-1 CROO-DAEBD)

Referance
Fer more information on "Wiring the CPU" and "Accessories/spare parls”, refer to the 57-
1500, ET 20dMP syslem manual
{httpzisuppor_autemation. stamans. com"WWiviewen/59191 To2).

38
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4.2 PROFINET intarfaces

Assignment of the MAC addresses

Tha CPU 1512C-1 PN has a PROFINET interface with two ports. The PROFINET interfaca
itsell has a MAC address, and each of the two PROFINET porig has ite cwn MAC address.
The CPU 1512C-1 PN therefora has three MAC addressas in olal.

The MAC addresses of the PROFINET ports are needed for the LLDP protocol, for axampla
for the neighborhood discovery function.

Tha numbar range of the MAC addressas s cortinuous. The first and last MAC addross arg
lagered on the raling plate on the right sida of each CPU 1512C-1 PN.

The table below shows how the MAC addressas are assigred.

Table 4-2  Assignmant of the MAC addressss

Aszignment Labading
MALC addrass 1 FROFIMET interface X1 #» Front, lasered
{wigible in STEP 7 ior accessible devic- |, Right side, lasered
&5} {start of number rangs)
MAC addrass 2 Port X1 P1 R (required Tor LLOP, for = Front and fght side, not lasered
examps)
MAL addrass 3 Port X1 P2 R (required for LLOR, for « Front, not lasered
exampda) + Right side, lasered
{=nd of number range)

CPLU 1512C-1 PM [GESTS12-1CROD-0AB0)
Manuial, RS, BEEISI06I40-4A a9
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4.3 Termmal and Wlock diagrams

4.3 Terminal and block diagrams
4.3.1 Block diagram of the CPU part
Block diagram

The following figure shows the block diagram of the CPU parl

@

e}
x50 4
| o¥o

o

Figure 4-2  Block disgram of the CPLU part

40

Infeed of supply voltage
FROFINET interface X1 port 1
FROFINET interface X1 port 2
24 W OC supply voltage

RUM/STOP LED {yeliow/green)
ERROR LED {red)

MAINT LED (yellow)

Link TH/RX LED

RS Ef "‘T
i
!
[0 o |
] L
X1 f"[ .H:"I FT
il XBO DG 24V
PN PN i et
X1 P1R ¥1PZR L ¥im
Display ®B0 24 Y DC
@ RUN/STOPIMRES mode selecior PHXTIP1R
Electronics PNX1P2R
@ Intarface to on-baard WO L=
Interfaces to the backplans bus M Giround
Backplane bus interface RIS
@ Intamal supply voltage ER
PROFINET switch MT
x50 SIMATIC Memory Card 1P, X1 P2

CPU 351201 PN (BESTS12-1 CROO-DAEBD)
Manual. DE0135, ASERSI0G440-AK
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4.3 Tarminal and biock diagrams

43.2 Terminal and block diagram of the analog on-board 1/0

Definition

Infeed elemant

This saction contalns the block diagram of tha analog on-board 110 (X 10) and varlous wiring
opllans.

For informaltion on wiring the front connector, establishing the cable shiekd, etc.. refer to the
S7-1500, ET 200MP {hitp:iisupporl_automation. slamens_ com AW Wiview/en/59191 TH2)
system manual.

Maota

You can use and cambine the different winng options for all channals. Note, howewver, that
unneadad lerminals of an analog input channal must nol ba connected.

b= Yaltage Inpul channel n (vollage only)
Bnt M- Measurng input channal n

In+flee Current mput channal n {currenl anly)
lontfle - Current oulput for RTD, chanmeat n

LI LTS YVaoltage culput channal

LY Current oulpul channel

Moz Rualerence polential of tha analog chreull
CHx Channal or display of the channel status

Tha miged elament s inserled cn the front connaclor and serves (o shiald the anakag on-
board 1O

Note

The analog en-board /0 doas nol require power 1o be supplied by the infeed alemaent, Tha
infead element |5, however, necessary for shiekding.

CPU 1512C-1 PN {SESTS12-1CHDD-0AB0)
Ftanual, 0BA015, ASEILI0GIL0-A8 41



4.3 Termmal and Wlock diagrams

Wiring: Voltage measurement

The follcwing figure shows the lerminal assignment lor voltage measurerment al the channals
available for this measuramenl iype (channals O o 3).
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Analog-so-digital comvarter (ADC)
LED interface
Infe=d elemeant (for shielding only)

Digital-to-analog converier (DAC)
Equepotential bonding cabbs {optional)
‘“Voltage measuramean

@EEe0

Figure #-3  Biock diagram and terminzd assignment for voltage measuremsnt

CPU 1512C-1 PH (BESTS12-1 CHO0-DRBD)
42 Maniial, DE2015, ASEISI0ELA0-AN



Wiring: 4-wire measuring transducer for current measuremant

Tha following figure shaws the terminal assignment for current measurement with 4-wire
measuring transducer at the channats available for this measurement type (channets O 1o 3).

wirng

4.3 Tarminal and biock diagrams

4

43
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A}  Analog-to-digital converter (ADC)
@) LED mterface
(@  Infeed element (for shielding only)
@)  Digits-to-analog converer (DAG)
(5 Equipotential bonding cable {optional)
Connactor 4-wire measuring ransducer

Figure 4-4
transducar

CPU 1512C-1 PN {SESTS12-1CHDD-0AB0)
Ftanual, 0BA015, ASEILI0GIL0-A8

Block disgram and terminal assignment for curmant measuremsant with 4-wire measuring
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4.3 Termmal and Wlock diagrams

Wiring: 4-wire connection of resistance-type sensors or tharmal resistors (RTD)

The follcwing figure shows the lerminal assignment lar 4-wire conmection of resistance-lype
sensors or thermal resistors at the channel available for this {channal 4),
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L] W
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: 19 [fF— a8
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;
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1} Anaslog-to-digitsl converter {00
@} LEDinterface
(@ Infe=d elemeant (for shielding only)
@y Digital-to-analog converier (DAC)
(5 Equipoiential bonding cable {optional)
d-wire connaction

Figure #-5  Biock diagram and terminzd assignment for 4-wire connectian

CPU 1512C-1 PH (BESTS12-1 CHO0-DRBD)
44 Manual, DE2015, ASEISI0ELA0-AA



wirng

4.3 Tarminal and biock diagrams

Wiring: 3-wire connection of resistance-type sensors or thermal resistors (RTD)

The folicwing figure shows the terminal assignment lor 3-wire connection of resistance-lype
sansors or thermal resistors al the channal available for this {channal 4,

Note
Parameater assignment of 3-wire connections

Mot that line resistances are not compansated with a 3-wire connaclon.
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Analog-to-digital converber (ADC)
LED interface

Infeed elgment (for shisliding anly)
Digital-to-analog converier (DAC)
Equipotential bonding cable (opkonal)
J-wire conmection

(GRORCEER RS

Figure 4-6  Block diagram and terminal assignmeant for 3-wire connaction

CPU 1512C-1 PN {SESTS12-1CHDD-0AB0)
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Wiring: 2-wire connection of resistance-type sensors or tharmal resistors (RTD)

46

The follcwing figure shows the lerminal assignment lar 2-wire conmection of resistance-lype
sensors or thermal resistors at the channel available for this {channal 4),

Note
Parameter assignment of 2-wire connactions
Mote that lina resistancas ara nol compansated with a 2owire connaction.
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Analog-to-degital comyarter (ADC)
LED interface

Infeed elemeant (for shielding only)
Digital-to-analog converier (DAZ)
Equapatential bonding cabde {optional)
2-wire connection

(CRGRCRERORS

Figure 4-7  Block diagram and terminal assignment for 2-wire connechion

CPU 351201 PN (BESTS12-1 CROO-DAEBD)
Manual. DE0135, ASERSI0G440-AK



wirng

4.3 Tarminal and biock diagrams

Wiring: Voltage output
The figure bakow shows the lerminal assignmant for the wiring of the vollage cutpuls with

®  Zowire conneciion, no compansation for ine resistancas.,
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Analog-to-digital converter (A0C)
LED mterace

Infeed ef=meant {for shielding onlby)
Digetat-to-analog converter [DAC)
Z-wire connection SHO and CHY

Figure 4-8  Block disgram and terminal assignment for voitzge ouipud

GREE0
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4.3 Terminal and block diagrams

Wiring: Current output
The follcwing figure shows an example of the larminal assignment for wirlng current outpuls.
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(1}  Anakog-to-dagital converter {ADC)
@)  LEDinterface
@ Infeed element (for shielding only)
L}  Digital-to-analog converter (DA&C)
(5  Curent output CHO and CH1
Figure 4-%  Block diagram and terminal assignment for curment oufput

CPU 1512C-1 PH (BESTS12-1 CHO0-DRBD)
48 Maniial, DE2015, ASEISI0ELA0-AN



Wy

4.3 Tarminal and biock diagrams

433 Terminal and block diagram of the digital on-board IO

Infeed alemeant

This sacton contalns the Block diagram of the digiat on-board 110 (X171 and X12) with
standard inpuls and outpuls and the encoder supply. as wall az the rules for the comect
wiring of the ground connecions.

For informalion on wirlng the frent connector, establishing the cable shiald, atc., refer 1o tha
ST500, ET 200MP (hilp:fsupporlaulamation. slamens.cormWAW viewan/591917832)
systam manual,

The nfaed slament is insertad on e front connector and sarves Lo shiald the digital on-
board 110

Maota

The digidal on-board 15D is supplied via the front connector terminals and therefore does nol
require power 10 ba supplied by the Infeed alemant. The infeed alament is, howevar,
naecassary for shielding.

CPU 1512C-1 PN {SESTS12-1CHDD-0AB0)
Ftanual, 0BA015, ASEILI0GIL0-A8 48



Wiring
4.3 Termmal and Wlock diagrams

Block diagram and terminal assignment X11

The figure balow shows you how 1o connect the digital on-board 110 X11 and Lthe assignment
of the channels Lo the addressas (inpul byte a and b, outpul byte ¢ and d).

™ cHO — 4] cHO )
' [ 2
CH1 — CH
CH2 | ———E— e CH2
Crid | - - CHi
. EHF: -""-’E e o [ F
- T
CHE = --EE- —Lm' — CHE
CHH' E ] -CI-ELI“ H
Whmal === Do, L)
@ 2 2is
! | [ |3 30 TETT P
EHE | 15 o= DR cHE
CHAO | ---3%- L EHID
CH | i = CH1
B9 CH1Z | --‘31 L CHI1Z prie
CH13 HERRCH ___.35.:- m" CH13
CH14 | 3 ___3_5- 1 CHi4d
| CH15 - Py, m" CHIE
} AL 38 "
- 3 e == |2av
&0 AN
@ Encodar supply for the digital inputs
@ CPU interface
L+ Connection for 24 V DC supply voltage
xhA Caonneciion for ground
CHx Channal or channel status LED {green)
RUN Status display LED {graen}
ERROR Error display LED frad)
PR PO'WER supply woltage LED {green)

Figure 4-10 Block disgram and {ermeénal assignmand of the digital on-board 10 X119
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wirng

4.3 Tarminal and biock diagrams

Block diagram and terminal assignment X12
Tha figure bakow shows you how 1o connect the digilal cn-board /0 X712 and the assignmanl

af the channeals 1o the addresses (input byle a and b, culput byte ¢ and d),

- — oL+
CHO —-""-—DI 2 — > P*
CH1 o R
[ £ |l—‘-‘-\-|--ﬂ'zr——— <
ol |3 za | 00
Elﬂl_"-"l-'-—lm-r- e i i:l_“
B o Dl | 4 24 | oo,
CHA e e — ——%ioa, — 1
CHES M L —— ! e
(2]l & 26 | oG
CHE re—lrre— -~ oe — 1
[ i B
5 CHY #1100 —
@ I
- CHB | g — S
CHY | —
GH10 | o -:,g..
CH11 o — .
b 34| 0a,
CH12 4 R
35 l:M]II
CHA3 ¢ e
CH14 36 | DQ,
' ———
a7 | 0Q,
CH1I5
o 38 | DO
an AL qr
40 TTTEIY]
)] Encoder supply for the digital inputs
2 CPU interface
=L+ Conneciion for 24 W OC supply voltags
x Cionnection for grownd
CHx Channsl ar channe! status LED (green)
RUN Status display LED {grean)
ERROR Emar display LED (rad)
PR POMWER supply woltage LED (grean)
Figure 4-11  Block disgram and terminal assignment of the digéital on-board 170 %12
CPL 1542C-1 PM ([BESTS12- 1 CRDD-0AB0)
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4.3 Terminal and Block diagrams

Supply voltage using the digital on-board /O X11 as an example

The inputs-and osulputs of the digital on-board 110 are divided into two load groups, which ar
supplied with 24 W DC.

The digital Inputs DI0 to DI15 form a lead group and are supplied via the connactions 1L+
(terminal 19) and 1M (terminal 20).

The digital culpuls D00 o DOT are supplied via the connection 2L+ (lecminal 28). The digital
outputs DOA 1o D015 are supphied via the connection 3L+ (erminal 39). Please nole that the
digital eutputs DGO to DO15 only have a commen ground. In each casa, they are led through
o the two terminals 30 and 40 (200030 and bridged in tha moedule. The digilal cutputs form a
common load group.

Mota

Polarity reversal of the supply voltags
An internat protective cireuil protects the digital on-board 110 against destrucbon if the

polarity of the supply vollage = reversed. In the case of polarity reversal of the supply
viltage, howeaver, unaxpecied slates can occur al the digital oulpits.

Response of the digital outputs to a wire break at ground connection of the outputs

Due 1o the characteristics of tha oulpul driver usad In the module, approx. 25 ma supply
current flaws oul through the autputs via a parasitic diode in he event of a ground wire
break. This behavior can lead o non-sel oulputs also carrying high kevals and emitting up 1o
25 mdf autput currenl Depending on the ype of lad, 25 mA can be suflicient o control the
lead with high level. To pravent unintendad switching of the digital oulpuls in the evenlof a
ground wira break, follow these steps:

Wire to ground twice
Connacl ground te terminal 30 and to terminal 40,

1. Route the first ground connection from tecminal 30 1o the central ground connection of the
plant.

2 Bouta thie second ground conmection from terminal 490 to the central ground connechion of
tha planl.

If terminal 30 or 40 afe interrupled by a ground wire break; the oulputs will continue o be
supgplied via the second, intact ground connaction.

A vernnG
Wire braak al ground connaction

Mevar bridge from fermirnal 30 o terminal 40 in the fronl conneclor and mever kead only one
wire 1o the central ground connection.

Connect tarminal 30 and lerminal 40 1o a comman ground poinl.

CPU 1512C-1 PH (BESTS12-1 CHI0-DRBD)
&2 Manual, DE2015, ASEISI0GLA0-AA



