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SIEMENS
Load and Transfer Instructions
« L Load
s LSTW Load Status Word into ACCU 1
« LAR1AR2 Load Address Register 1 from Address Register 2
+ LAR1<D> Load Address Register 1 with Double Integer (32-Bit Pointer)
« LAR1 Load Address Register 1 from ACCU 1
s LAR2 <D> Load Address Register 2 with Double Integer (32-Bit Pointer)
« LAR2 Load Address Register 2 from ACCU 1
LSS T T B e
SIEMENS
Number Format (16 Bits)
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SIEMENS

Load and Transfer Instructions

Q The Load (L) and Transfer (T) instructions enable you to
program an interchange of information between input or
output modules and memory areas, or between memory
areas.

0 The CPU executes these instructions in each scan cycle as
unconditional instructions, that is, they are not affected by

the result of logic operation of a statement.
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SIEMENS
Load and Transfer Instructions

« T Transfer

« TSTW Transfer ACCU 1 into Status Word

« TAR1AR2 Transfer Address Register 1 to Address Register 2

« TAR1<D> Transfer Address Register 1 to Destination (32-Bit Pointer)

s TAR2 <D> Transfer Address Register 2 to Destination (32-Bit Pointer)

« TAR1 Transfer Address Register 1 to ACCU 1

s TAR2 Transfer Address Register 2 to ACCU 1

« CAR Exchange Address Register 1 with Address Register 2
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Number Format (32 Bits)
owss2se| [o]o]o[o[0]0[0]o[o[0]o[oo[o[0[0]o[o[o[0]0]0[s[o[1]0]0[2]o[1]1]0]
w295 V| [o[o]o[o[0[o[o[o[o[o[o[o[o[o[o[o] o] o] o]0 o]0 o[ [ o[ o[ 1] o[1]0[0] o]

28 2 2

Integer (32Bit)= 256 + 32+ B = 296

General Format of a Real Number = (Sign) « (1.f) « (2¢°127)

=

+0.75 Sign of
or Real No e = Exponent (8 Bit) f=Mantissa (23 Bit)
+T5EL | h i . .
B W mw T B oz 6 17 1615 14 112 109 8 7 6 54 3210
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SIEMENS SIEMENS

Load and Transfer Instructions (1) Load and Transfer Instructions (2)
Content of Content of
Pro ACCUL ACCU2
gramm
Lo x[x]x (KAKA
MBS | 1 mBs -
° Lwaescare [0 [0 [0 o c|A]r] €]
===
Examples L +5 " 16-bit constant (Integer) —
of Load L L#523123 il 32-bit constant (Double
Integer) L wisorarre ) [0 [o [o [0 [a] e[ r]e]|[o[o]ofo c alr e]
L B#16#EF " byte in hexadecimal form.
L 2#0010 0110 1110 0011 " 16-bit binary value
L 314 " 32-bit constant (Real)
) Information and Training Center ) Information and Training Center
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SIEMENS SIEMENS
Load and Transfer Instructions (3) Structure of a Statement
‘ Contents of ACCUL ‘
Program F 1
2 2 15 v o
N TaTaTalalalalalolalalalnlalalalolnTalololalalala T
L MBO IZ:"'\HH\HIHH\HIHH\HI weo | Q Statement group 1
2 2 15 v o .
l Y o 3 1 ) A | Instruction alone

a
L mpo [ weo [ mer | wez | wes |

Y 0 Statement group 2
T QD4 é

[e] Instruction + address
HH T Qw4

T QB4
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Addressing Immediate Addressing

0 Ilmmediate Addressing Example Description

Q Direct Addressing SET Setthe RLO 10 1.

Q Memory Indirect Addressing OW W#16£4320 Or Word.

X L 27 Load the integer value 27 into accumulator 1.
0 Address Registers - -
L "ABCD Load the ASCII characters ABCD into accumulator 1.

0 Area-Internal Register Indirect Addressing L B#(100,12) Load the two bytes 100 and 12 into accumulator 1

[m] Area—Crossing Register Indirect Addressing L C#0100 Load the BCD value 0000 into accumulator 1.
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SIEMENS
Direct Addressing
Example Description
A 100 Perform an AND logic operation on input bit 1 0.0.
SL20.0 Set the local data bit L 20.0
=MI1154 Assign the RLO to memory bit M 115.4
L IBO Load input byte 1B0 into accumulator 1.
L MWe64 Load memory word MW64 into accumulator 1.
T DBDI12 Transfer the contents from accumulator | into data
double word DBD12.
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Q Word Pointer Format

Q Double Word Pointer Format

Pointer Format
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Double Word Pointer Format for Memory Indirect Addressing

16 0

3 .24 23 15, 8 7.
0000 0000[00000 bbb| bbbb bbbb |bbbbb xxx|

Bits 3 to 18 (bbbb bbbb bbbb bbbb): byte number (range 0 to 65,535) of the
addressed byle

Bits 0 10 2 (ocx): bit number (range 0 to 7) of the addressed bit

st Explanation
PETE] ‘Load 2§0000 0000 0000 0000 0000 0000 0100 0111 (binary valus)
inte accumulator 1.
L Store the exact location 8.7 in memory double word MD2.
A1 o2 The controller checks input bit I 8.7 and assigns its signal
=@ [MD2] state to output bit @ 8.7
sTL Explanstion
PEETTR Load 240000 0000 0O0DD 0000 0000 DOOO 0100 000D (binary value)
into sceusulstor 1
T MD2 Store the exact location 8 in memory double word MD2
L 1B [MD2] The contreller loads input byte IBS and transfers the contents
T (2] to memory word MW8. The sxact location § comes from memory
double word MDZ
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Memory Indirect Addressing
Example Description

A 1[MD2] Perform an And logic operation on the input bit whose exact location is in memory

or double word MD2 or in the location designated by “anna™ in the symbol table, as a

A I [anna] reference to MD2

= DIX [DBD2] | Assign the RLO bit to the instance data bit whose exact location is in data double

word DBD2.

OPN DB [LW2] | Open the data block whose data block number is located in local word LW?2.

0 Q[LD3)] Perform an Or logic operation on the output bit that is located in a local data

or double word LD3 or in a local TEMP variable designated as “boxcar.”

0 Q [boxcar]

¥ Information and Training Center
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Word Pointer Format for Memory Indirect Addressing

T 0
nnnnnnnn

Bits 0 to 15 (nnnn nnnn Annn nnnn): number (range 0 to 65.535) of a
timer (T), counter (C), data block (DB), function (FC), er function black (FB)

15.
nnnnnannn

sTL Explanation

T+ Toad the value 5 as an Intager into accumlator 1

T MW2 Transfer the contents of accumulator 1 to memory word MW2.

OPN DB [MW2] Open data block 5.

STL Explanation

oFR DBI10 Open data block DB10.

PR Load the value 20 as an integer inta accumalator 1.

T  DBW10 Transfer tha contants of accusulator 1 to data word DBWLO

A T[DBW10) Check the signal state of timer T 20.
SIMATIC S7 ous: 02102014 ?# Infomaon axd Training Center
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Address Registers

0 Address registers 1 and 2 (AR1 and AR2) : 32-bit registers that
accept an area-internal or area-crossing pointer for commands
that use register-indirect addressing.

0 Pointers are used in register-indirect addressing:
O Area-internal: used for area-internal access to bits, bytes, words,
and double words in memory areas P, I, Q, M, DBX, DIX, and L
O Area-crossing: used for area-crossing access to bits, bytes, words,
and double words in memory areas P, I, Q, M, DBX, DIX, and L
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SIEMENS

Area-Internal Register Indirect Addressing

Qtwo-part address
O An address identifier (ex: “LD” for “local data double word”)
O An address register and a pointer to specify byte and bit.
The byte and bit indicate an offset, which, when added to the
contents of the register, indicate the memory location of the
value that the instruction is to process.
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Area-Internal Register Indirect Addressing

0 Calculating the Memory Location of the Address ?
0 Ex: = Q[ARL, P#1.1]

Byte Bit
LY
Contents of address register ART: B7  byleB, bit7
, Offset P#: 11 byted, bit1
Memory location: ~ output byte Q100 bytes: 8, bits: 8 (= 1 byte)

-
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Area-Internal Register Indirect Addressing

st Explanation

PEETH] Load a double word polnter ta bit address location B.7 into
accusulator

1aR1 Storm a doskle word pedntar £ bit aMam locetise 8.7 42
address register AR

AT [ARL, P80.0] The CPU adds the offsat (FH0.0) to the contents of address

register ARl (8.7) and uses this address as the location of an
Aad bit logic instruction. The contents of ARL remain
unchanged.

The CPU assigns the result of the And bit logic operation (RLO)
to an address (Q 10.0). The CPU calculatss this addri

adding the contents of address register ARl (8.7) and the
offsat (PH1.1).

=@ [ARL, P#1.1]
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Area-Internal Register Indirect Addressing

Example Description

A 1[ARI, P#4.3]

Perform an And logic operation on the input bit whose
memory location is calculated by the contents of
address register AR plus 4 bytes, plus 3 bits.

= DIX [AR2, P#0.0] Assign the RLO bit to the instance data bit whose

memory location is in address register AR2.

Load the input byte whose memory location is
calculated by the contents of address register AR1 plus
100 bytes into accumulator 1.

L IB [ARI, P£100.0]

Transfer the contents of accumulator 1 into local data
double word LD whose memory location is calculated
by the contents of address register AR2 plus 56 bytes.

T LD [AR2, P#56.0]

With reference to addressing local data, please read the
Warning below.
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Area-Internal Register Indirect Addressing

0 Area-internal register indirect addressing has only one possible
pointer format: double word.

.24 23. 16 15..

.8
\00000000\00000 bbb[ bbbb bbb bbbbb XXX

Bit 31 = 0 to indicate area-internal register indirect addressing

Bits 3 to 18 (bbbb bbbb bbbb bbbb): byte number (range 0 to 65,535) of the
addressed bit

Bits 0 to 2 (xxx): bit number (range 0 to 7) of the addressed bit
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Area-Internal Register Indirect Addressing

sTL Explanation

P Load a double word pointer to bit address location 8.0 into
accumslator 1.

Store a double word pointer to bit address location 8.0 inm
address register ARZ

L I8 [ARZ, P#2.0] The CPU loads imput byte IBL0 inta accumulater 1.

T MW [ARZ, P#200.0] The CPU transfars the contents of accumuilator 1 to memory word
MAZ08

The location 208 comes from 8 (AR2) plus 200 (offsst), which iz

208.
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Area-Crossing Register Indirect Addressing

Qtwo-part address

O An address identifier that indicates the size of a data object
(ex:“B” for “byte,”). The memory area is indicated in bits 24,
25, and 26 of the address register.

O An address register and a pointer that indicate an offset
which, when added to the contents of the address register,
indicates the memory location of the value that is to be
processed by the instruction. The pointer is indicated by

Pibyte.bit.
)> Information and Training Center
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Area-Crossing Register Indirect Addressing

0 Calculating the Memory Location of the Address ?
0 Ex: =[ARL, P#1.1]

Byte Bit

Contents of address register AR1: 8.7 byte 8, bit7

+ OffsetP#: 1.1 byte 1, bit1

Memory location:  output byte Q10.0  bytes: 8, bits: 8

= 1byte)

(9 bytes + 1 byt bytes)
SIMATIC S7 Dae: 02102014 l Information and Training Certer
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Area-Crossing Register Indirect Addressing

Q Area-crossing register indirect addressing has only one
possible pointer format: double word.

31.. .24 23.. .16 15.. .8 7. 3. .0
[1000 0rrr J0000 O bbb\ bbbb hhbh\hhhhh xxx\

Bit 31 = 1 to indicate area-crossing register indirect addressing
Bits 24, 25, and 26 (rrr): area identification (memory area, see Table 3-6)

Bits 3 to 18 (bbbb bbbb bbbb bbbb): byte number (range 0 to 65,535) of the
addressed bit

Bits 0 to 2 (xxx): bit number (range 0 to 7) of the addressed bit
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Area-Crossing Register Indirect Addressing

Q Area Identification for Area-Crossing Register Indirect
Addressing

Area Identification (Memory Area) Binary Contents of Bits 26, 25, and 24

P (1/O, external inputs and outputs) 000
I (process-image input) 001
Q  (process-image output) 010
M (bit memory) o1
DBX (data block) 100
DIX (data block) 101
(previous local data, that is, the local
data of the previous incompleted 111
block)
SULS LA e e, J. e
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Area-Crossing Register Indirect Addressing

Example Description

A [ARI, P#4.3] Perform an And logic operation on the bit whose
memory location is calculated by the contents of
address register AR, plus 4 bytes plus 3 bits. The
memory area of the bit is indicated in bits 24, 25, and
26 of address register ARI.

= [AR2, P#0.0] Assign the RLO bit to the bit whose memory
location is in address register AR2. The memory area
of the bit is indicated in bits 24, 25, and 26 of address
register AR2.

L B[ARI, P#100.0] Load into accumulator 1 the byte whose memory
Iocation is calculated in address register ARI plus
100 bytes. The memory area of the byte is indicated

in bits 24, 25, and 26 of address register AR1

T D[AR2, P#56.0] Transfer the contents of accumulator 1 into the
double word whose memary location is calculated by
the contents of address register AR2 plus 56 bytes.
The memory area of the double word is indicated in
biis 24, 25, and 26 of address register AR2
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Area-Crossing Register Indirect Addressing

st Explanation

L P#1 8.7 Load a double word pointer to bit address location I 8.7 into
accumulator 1

LARL Store a double word pointer to bit address location I 8.7 in
address register ARL

L P80 8.7 Load a double word pointer to bit address location @ 8.7 into
accumulator 1.

LAR2 Store a double word pointer to bit address location Q 8.7 in
address register ARZ

A [AR1, P#0.0] The CPU adds the contents of address register ARl (PAX 8.7) and
the offset (P#0.0) and uses the address pointed to by the
result (I 8.7) as the address of an And bit logic instruction
The contents of ARl remain unchanged.

The CPU assigns the result of the And bit logic operation (RLO)
= [ARZ, P#1.1] to an address (Q 10.0). The CPU calculates this addr
dding the contents of address register ARZ (P4Q 8.7) and the
offset (P#1.1) and dereferencing the pointer. The contents of
remain unchanged
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Area-Crossing Register Indirect Addressing

st Explanation

L PAT 8.0 Load a double word pointer to bit address location I 8.0 into
sceumulater 1.

1AR2 Store a double word pointer o bit address location I 8.0 in
address register AR2.

L PiM 8.0 Load a double word pointer to bit address location M 8.0 into
sccumulator 1.

1ARL Store & word pointer to bit address location M 8.0 in

double
address register ARL.
1B [AR2, PH2.0] The CPU loads input byte I810.
T W [ARL, P#200.0) The CPU transfers the contents to memory word MWZ08.

Input byte 10 comes from 8 (AR2) plus 2 (offsat).
Memory word 208 comes from 8 (ARL) plus 200 (offset), which is
208
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Examples of how to calculate the pointer
A M [MD10]; o
A M 3G
SIMATIC S7 -~
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Examples of how to calculate the pointer

AR1
f-

A | [AR1, PR21]; +
—— —_

L—ppa21
A1 121 «—
LN momaTe. J B
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Examples of how to calculate the pointer

O LAR1 P#8.2
0O A I [AR1,P#10.2]
0 Result: Input 18.4 is addressed

aL MDO Random pointer, e.g. P#10.5
aLARL

0 A | [AR1,P#10.7]

0 Result: Input21.4is addressed

Iformaion and Traing Cerser
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Examples of how to calculate the pointer

OPN DB MM;MWZD

¢ N

OPN DB 133 4

Informaton s Traning Certer
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Examples of how to calculate the pointer

—— .
e,
L B [AR1, P#4.0]; +
et At
+ 4 L—» Prao
L MB 160 4+—
ST S s o, J
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Comparison of Indirect Addressing Types
Memory-Indirect Register-Indirect Area-Internal | Register-Indirect Area-Crossing
L P47 LARI P#4.7 LARI P#Q47
: v MD 24
S Q [MD 24] S Q [AR1,P#0.0] S [AR1,P#0.0)
RS T B G, B e
SIEMENS
Examples
0 TAR2MD140; 0 /[Transfer <AR2 > to MD140
0 TARL; QO /Transfer <AR1 >to Accuml
0 TAR1ARZ2; Q /Transfer <AR1 >to AR2
SIMATIC S7 ) Information and Traning Center
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Examples
Q LAR2 P#20.0; Q //Load AR2 with P#20.0
alL P#24.0;
a LARL; Q //Load AR1 with <Accum1>
Qo LAR1 MD120; Q //Load AR1 with <MD120>
0 LAR1 AR2; Q //Load AR1 with <AR2>
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