
sap_2
Typewritten Text

sap_2
Typewritten Text

sap_2
Typewritten Text

sap_2
Typewritten Text

sap_2
Typewritten Text

sap_2
Typewritten Text

sap_2
Typewritten Text





RS485 Communications 
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RS485 Connect ion Figure 

RS232 Communications 
RS232 is intended to al low only 2 dev ices 10 communicate to each other. One 

device i s  categorized as Data Computer Equipment (DCE) and the other device 
as Data Terminal Equipment (DTE). A DTE transmits data on the Transmitted 
Data (TXD) l ine and rece ives data on the Rece i ved Data (RD) line. This means 
that a DCE rece ives data on the TXD l ine and transmits data on  the RD l ine. 
This meter emulates a DTE. If the other dev ice connected to the meter also 
emul ates a DTE. the TXD and R X D  l ine must be in 1erchanged for 
communications to take place. This i s  known as a nu l l  modem connect ion .  Most 
printers emulate a DCE device while most computers emulate a DTE device. 

Busy 
Some devices cannot accept more than two or three charac ters in succession 

wi thout a pause in between .  In  these cases, if the meter coniinues 10 transmit. 
the characters wil l  overrun the device 's  buffer and data will be lost. In order to 
circumvent th is. the meter employ a bu y funct ion .  As the meter beg i n s  to 
transmit data, the  RXD l ine (RS232) is  monitored to determine if  the receiv i ng 
device is "busy". The receiving device asserts that it is busy by seu ing the RXD 
l ine in to an "on" condition ( logic 0). The meter then suspends transmiss ion until 
the RXD l ine is released by the rece iv ing device. 

Communication Format 
Data is transferred from the meter through a serial communication channel. 

In  serial communications, the vol tage is swi tched between a high and low level 
at a predetermined rate (baud rate) using ASCI I  encoding. The receiving device 
reads the voltage leve ls at the same interva ls and then t ranslates the switched 
levels back to a charac ter. 

The vol tage level  conventions depend on the interface standard. The table 
l ists the vol tage leve ls for each standard . 

LOGIC  INTERFACE STATE RS232" 

1 mark (idle) TXD ,RXD; ·3 to · 1 5  V 
0 space (active) TXD,RXD;  +3 to + 1 5  V 

• Voltage levels at the Rece iver 

RS485" 

a-b < -200 mv 
a-b > +200 mV 

Data is transmi tted one byte at a t ime with a variable idle period between 
charac ters (0 to oo). Each ASCII character is  "framed" with a beginning start bi t ,  
an optional error derect ion pari ty b i t  and one or more ending stop bit. . The data 
format and baud rate must match that of other equipmenr in order for 
communication to take place. The figures l i st the data formats employed by the 
meter. 

Start bit and Data bits 
Data transmission always begins wi th  the start bit. The s tart bit signals the 

receiving device to prepare for reception of data. One bit period later, the least 
significant bit of the ASCII encoded charac ter is transmi t ted, fol lowed by the 
remaining data bits. The receiving device then reads each bit posi tion as they are 
transmitted . S ince the sending and rece i v ing devices operate at the same 
transmission speed (baud rate). the data is read without t iming errors . 

The RS485 communication standard a l l ows the connection of up 10 32 
dev ices on a s ingle pair of wires, d istances up to 4,000 ft . and data rates as h igh 
as I OM baud ( the meter is  l imited to 1 9.2k baud). The same pair  of wires is u sed 
to both t ransmi t  and receive data. An  RS485 bus i s  therefore a lway ha lf­
duplex . that is. data cannot be received and t ransmined s imul taneously. 

If more than one s lave device is connected to the interface. a un ique node 
address must be assigned to each dev ice.  The meter then requires each 
command to be prefaced by an  address specified ( N ). If on ly one device is 
connected, the addres spec i fy ing command may be ignored. 

SERIES 2000 METER RECEIVING DEVICE 

RS232 Connection Figure 

Start b i t  r Stop b i t  

1 0LE12.J bo l bt  I bi j bJ I b,  I b5  I b5  LQ_fTfiDLE 

(8 dote ,  n o  por i  y , s t o p )  
' ' 

1 DLfl._Q.J bo j b, l b2 l bJ j b, j bs l bs l P �E 
1 ( 7  doto , pa r i ty , 1 s lop )  1 
I I 

1 olE[_Qj bo j b, l b2 l b3 l b, l � l b5 I 1 I 1 : 1 0LE 
( 7  doto , no por i ty , 2 s top)  
No e ; b o  - bo is ASC I I  do te .  

Character Frame Figure 

Parity bit 
After the data bits. the pari ty bit i s  sent. The transmit ter sets the pari ty bit to 

a zero or a one, so that the total number of ones contained in  the transmi  sion 
(including the parity bit) is e i ther even or odd.  This bit i s  used by the receiver 
to detect errors that may occur  to an odd number  of bits in  the transmission. 
However. a s ingle pari ty b i t  cannot detect errors t hat may occur to  an even 
number of bit. . G i ven 1hi. l imi tation. the pari ty bit i .  often ignored by the 
receiving device. The 2000 meter ignores the parity bi t of incoming data and 
sets the parity bit to odd. even or none (mark parity) for outgoing data. 

Stop bit 
The last  character transmit ted i the stop bit. The stop b i t  provides a s ingle bi t  

period pause to a l low the rece iver to prepare to re-synchron ize to the start of a 
new t ransmission (start bit of next byte) .  The receiver then con t i nuously looks 
for the occurrence of the star1 bi t .  
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