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.0-70#F"&#@&,702'(5#%0-'#-$5-72%",A#
#
D0"&35#%0-'#-$5-72%",#>(#@2''(5#"$#%"#"%0(,#@2,%-('#P8",#@,-92%(#",#@,"8(''-"$23#&'(QE#%0(#
7"$%($%#"8#%0-'#,(/&32%-"$#1&'%#23'"#>(#,(32%(5A#
#
R0(#-$5-72%",#02'#2#,(702,/(2>3(#-$%(,$23#>2%%(,FA#R0(#>2%%(,F#7"$%2-$'#0(29F#1(%23'A#T3(2'(#
">'(,9(#%0(#3"723#,(/&32%-"$'#"$#%0(#5-'@"'23#"8#($9-,"$1($%233F#0242,5"&'#12%(,-23'A#
#
#
#
#
#
#
#
 

#
#
K33#U-/0%'#U('(,9(5E#2$F#7"@F-$/E#,(@,"5&7-$/E#,(@&>3-'0-$/E#@"'%-$/E#5-'%,->&%-$/#>F#2$F#1(2$'#-'#@,"0->-%(5#.-%0"&%#@(,1-''-"$#
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Introduction  
R02$I#F"&#8",#'(3(7%-$/#2$5#@&,702'-$/#"&,#)+#.(-/0%#-$5-72%",E#%0-'#-$5-72%",#@,"9-5('#2#7"1@27%#2$5#83(?->3(#'"3&%-"$#8",#2#
92,-(%F#"8#.(-/0-$/#$((5'E#('@(7-233F#8",#%0(#.(%#.",I-$/#@327('A##
#

#
GBYHBRGZBD#KB!#!HDGWB#TKRHBRH!##
ZB:[\TM:M]:#^#ZB:[\T<=[_M#
#
#

!"&>3(#Z\,-$/#8",#%0(#0"&'-$/E#-$5(@($5($%#'(23(5#TL`#72'(E#%,2$'@2,($%#TL#8,"$%#0"&'-$/#2$5#%"&70#>&%%"$'E#233#/-9(#%0(#
0-/0('%#@,"%(7%-"$#732''#%-33#GTN*#2$5#GTN+)E#-%#72$#>(#&'(5#@(,8(7%3F#-$#%0(#8-(35#"8#1(2%E#8-'0#@,"7(''#",#2$F#"%0(,#8""5#-$5&'%,FE#
70(1-723#12%(,-23'E#@02,127(&%-7'A#G%#72$#>(#.2'0(5#>F#%0(#0-/0#@,(''&,(#0"%#.2%(,#\#:==#>2,#P:_]=#@'-Q#2$5#*=aLE#'&-%2>3(#8",#
231"'%#233#02,'0#.",I-$/#($9-,"$1($%A#
 
TL#233"F#8,"$%#0"&'-$/#2$5#T`R#>27I#0"&'-$/E#/-9(#%0(#-$5-72%",#%0(#0-/0#'%,($/%0E#$"#.",,F#2$F#1",(#2>"&%#%0(#5212/(#%"#-%#
72&'(5#>F#8233-$/E#7,&5(3F#&'(#"8#'"1(#72,(3(''#.",I(,'A#
#
G%#/-9('#%0,((#"@%-"$'#"8#70(7I.(-/0#8&$7%-"$E#F"&#72$#'(3(7%#%0(#%0,((#'1233#XH!#3-/0%'#8",#70(7I.(-/0#232,1-$/E#23'"#F"&#72$#'(%#
%0(#5-88(,($%#>27I3-/0%#8",#5-88(,($%#,2$/(#"8#%0(#.(-/0%#,(25E#",#F"&#72$#7"$$(7%#.-%0#2$#(?%,2#232,1-$/#3-/0%#.-%0#%0,((#7"3",'A#
#
Y2,-"&'#@".(,#70"-7('b#
:==\<_=Y#KL#!-,(7%#
+\<_Y#!L#!-,(7%#
[A_YN*==1K#X-\-"$#`2%%(,F#
NY:<==1K#X(25\27-5#`2%%(,F#
#
Y2,-"&'#"&%@&%#70"-7('b#
!"&>3(#UD<M<#
_#?#ZSRTSR#
:#?#GBc#
Z@%-"$23#`3&(%""%0#",#O-V-#
!"#$%"&'()*"$%"+',-)./,)*"01/2,-3"#4.,2/$.0",)."5'"0'2"1/2-"6'%$3"2)%'"$%"&%/.27"
#
#
#
#
#
#
#
#
#
#
#
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1.  
 

J"5(3# )*#d#)*D#d#)+#
H$73"'&,(#RF@(# T`R#d#DSDM=_#d#T`ReTL#

T,"5&7%#!-1($'-"$# <_=?:N=?::=11#P)*E#)+Q##<]=?:[=?N]11#P)*DQ#
D0-@@-$/#O(-/0%# <A*I/#P)*E#)+Q#d#MAM)/#P)*DQ#

K77&,27F# L32''#GGG#
!-'@32F#U('"3&%-"$# :;ME===# #:;M=E===#

T".(,#

:==\<_=Y#KL#
+\<_Y#!L#
[A_YN*==1K#X-\-"$#`2%%(,F#
NY:<==1K#X(25\27-5#>2%%(,F#

!-'@32F# VDRB#XL!#.-%0#1&%3-\7"3",#>27I3-/0%#
X"25#7(33#B"A# NcM]="01#",#:<c[=="01#

H?7-%2%-"$#9"3%2/(# ]#Y!L#
S$-%'# )/#d#3>E#/#d#"4#

Z@(,2%-$/#R(1@(,2%&,(# \:= f_= #
D%",2/(#R(1@(,2%&,(# \<] f]] #

U(32%-9(#0&1-5-%F# *]gU0#$"$\7"$5($'-$/#
L"11&$-72%-"$# UD<M<c<E#Z@%-"$23#`3&(%""%0#

 
2.  
#
J"5(3b## # ##)+######\KL######S)#####:######=###
L",,('@"$5-$/b# ###K#########`#########L######!######H#
#
K#h#J2-$#1"5(3#$21(#
`#h#T".(,#'"&,7(b# # \KLb#KL#@".(,#7",5#e#KL;!L#@".(,#TL`A#
# # # # \!Lb#!L#@".(,#5-,(7%A#
# # # # \X-b#X-\-"$#[A_YN*==1K#>2%%(,F#
# # # # \X2b#X(25\27-5#NY:<==1K#>2%%(,F#
L#h#T3&/#%F@(E#(?21@3('b#
#
#
#
#
#
#
!#h#Z&%@&%b# # # =#h#UD<M<c<#
# # # # :#h#`3&(%""%0#
H#h#@($5-$/E#$"#8&$7%-"$#
#
#
#
#

KS#h#K&'%,23-2#RF@(#
LB#h#L0-$2#RF@(#
HS#h#HS#RF@(#
SD#h#SDK#RF@(#
DK#h#D"&%0#K8,-72#RF@(#
S)#h#S)#RF@(#
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3.  
 
K8%(,#%0(#.(-/0-$/#%(,1-$23#,(7(-9(5E#@3(2'(#"@($#%0(#>"?#72,(8&33F#2$5#70(7I#%0(#8"33".-$/#-%(1'#-$73&5(5b#
\ G$5-72%",# # # # ?#:#
\ DAD#>,27I(%#.-%0#'7,(.'## # ?#:#
\ L"$$(7%",'#2$5#'7,(.'#>2/# ?#:##
\ J2$&23# ## # # ?#:#
#
4.  
 
4.1 POWER BOARD 
)*K7E#)*DK7#2$5#)+K7#.-%0#"$3F#KL;!L#@".(,#TL`A#
)*!7E#)*D!7#2$5#)+!7#.-%0"&%#KL;!L#2$5#!L;!L#TL`E#!L#@".(,#7"$$(7%#%"#G;Z#>"2,5A#
)*X-E#)*DX-#2$5#)+X-#.-%0#>"%0#KL;!L#2$5#!L;!L#TL`E#>2%%(,F#7"$$(7%#%"#!L;!L#>"2,5A#
)*X2E#)*DX2#2$5#)+X2#.-%0#"$3F#KL;!L#@".(,#TL`E#>2%%(,F#7"$$(7%#%"#G;Z#>"2,5A#
#

#
 
 
 
 
 
 
 
 
 
 
 
 

 
4.2 I&O BOARD#
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4.3 LOAD CELL 
V",#N\.-,('E#i&'%#7"$$(7%#2'#%0(#-$5-72%-"$#"$#%0(#G;Z#>"2,5b#
# # )*E#)+# # #X"25#L(33#

e#
e#

# #
#
#
#
#
#
#
V",#_\.-,('E#'0",%#7"$$(7%b#eHjL#2$5#eDHBE# DHB#2$5#\HjLA 

)*E#)+# # #X"25#L(33#
#
#
#
#
#
#
#
#
#

 
4.4 RS232 
R0(#%(,1-$23#02'#%."#-$5(@($5($%#UD<M<#"&%@&%E#Rj!:#2$5#Uj!:#8",#%0(#:'%#"&%@&%#2$5#Rj!<#2$5#Uj!<#8",#
%0(#<$5#"&%@&%E#WB!#'02,(A#

#)*E#)+# #####L"1@&%(,;T,-$%(,E#(%7A#
#

Rj!#
#

#
4.5 INPUT & OUTPUT 
_A]A:#!-2/,21#2$5#.-,-$/'b#
#
#

#
#
#
#
#
#
#
#
#
#
#

#
#

#D-/$23#e#
#

\ #D-/$23# #
\ #D($'(# #
\ #H?7-%2%-"$# #
 

#
#H?7-%2%-"$#e#
#D-/$23#e#

#
\ #D-/$23# #
\ #H?7-%2%-"$#
\ #H?7-%2%-"$# #
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4.5.2 INPUT 
R0(#%(,1-$23#02'#"$(#G$@&%#-$%(,827(E#.0-70#233".'#%0(#&'(,#%"#7"$$(7%#.-%0#8""%#@(523#",#"%0(,#1(702$-723#
'.-%70#%"#7"$%,"3#%0(#8&$7%-"$'#"8#kHUZE#RKUHE#TUGBRE#V:#",#V<#P%'#'%"2$"897:QA#

;<)+&*'"$#",$..',2/.="2$"&'()*"01/2,-""
"
"
"
"
"
"
"
#
#
#
#
#
#
## #

# ###
 
4.5.3 OUTPUT 
R0(#%(,1-$23#02'#M#"&%@&%#-$%(,827(E#.0-70#233".'#%0(#&'(,#%"#7"$$(7%#.-%0#232,1-$/#3-/0%#",#"%0(,#5(9-7('A#
# ;<)+&*'"$#",$..',2/.="2$":>*/=-20"2$1'%"?,-)%2'%")0")5$@'A"
##
5. LCD Display 
VDRB#XL!#.-%0#1&3%-\7"3",#>27I3-/0%E#73(2,3F#,(25#(9($#-$#%0(#>,-/0%#'&$3-/0%A 

#
#`2%%(,F#
#
#
#S$-%#
#
#
#J"5(#
#
#

#
V&$7%-"$# # # O(-/0%#U(25#
 
R0(#>27I3-/0%#7"3",#72$#>(#'(%#>F#%0(#&'(,E#2$5#23'"#-%#233".'#%"#'(%#5-88(,($%#7"3",'#8",#70(7I.(-/0#8&$7%-"$#
?%'#'%"2$"897B"C"897DA"

"
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6. Keypad 
 
)*#2$5#)*D#.-%0#1(1>,2$(#I(F@25E#)+#.-%0#%"&70#I(F@25#.0-70#233".'#%0(#&'(,#%"#"@(,2%(#-%#-$#82'%(,#.2FE#
(9($#.-%0#02$5#/3"9('E#%0(,(#2,(#N#8&$7%-"$#I(F'b#
PI(F@25#(?21@3(#"8#)+#1"5(3Q#
#

#
#
# Z$;Z88#I(F#
#
# k(,"#I(F#
# ;EF"$%"%'24%."(4%/.="&)%)+'2'%"E'22/.="
#
# R2,(#I(F#
# ;.2'%"#4.,2/$."(4%/.="&)%)+'2'%"E'22/.="
#
# V:# #S'(,#8&$7%-"$#:#
# G$@'"2-'"(/=/20"2$"%/=-2"(4%/.="&)%)+'2'%"E'22/.="
#

V<# #S'(,#8&$7%-"$#<#
# H.,%')0'"2-'"(/=/20"(4%/.="&)%)+'2'%"E'22/.="
#

T,-$%-$/#I(F#
#
#

#
#
#
#
#
#
#
#
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7. Parameter Setting and Calibration 
 
7.1 Operating Method 
 
)((@#@,(''-$/######### I(F#8",#M#'(7"$5'E#-%#.-33#($%(,#%0(#&'(,#@2,21(%(,#D(%%-$/#1"5(E#"$3F#V<\V]#
292-32>3(A#
#
Z@($#%0(#-$5-72%",E#2$5#I((@#@,(''-$/#LKX#'.-%70#PDO:Q#I(F#"$#%0(#G;Z#>"2,5E#-%#72$#($%(,#%0(#8&33#
@2,21(%(,#D(%%-$/#PV:\V]Q#2$5#723->,2%-"$#1"5(E#"$3F#2&%0",-4(5#%(70$-7-2$#233".'#%"#5"#%0-'#D(%%-$/A#
#
#
O0($#-%#5-'@32F'#V:#P",#V<QE#@,(''##### I(F#%"#($%(,#$(?%#'%(@#2$5#@,(''#### I(F#%"#,(%&,$#%"##
#
@,(9-"&'#'%(@E#@,(''#### I(F#%"#702$/(#%0(#$&1>(,A##
#
;<)+&*'I"

!-'@32F# Z@(,2%-"$# H?@32$2%-"$#
8J" T,(''#RKUH# H$%(,#%"#V:#

8J7J" T,(''#RKUH# H$%(,#%"#V:A:#

8J7J7J" T,(''#RKUH# H$%(,#%"#V:A:A:#

J"""""""""""""""""""K42" T,(''#RKUH# K@@,"923#1"5(#

8J7J7J" T,(''#RKUH# L"$8-,1#1"5(#:#2$5#>27I#%"#V:A:A:#

8J7J79" T,(''#V<# L02$/(#%"#V:A:A<#

8J7J79" T,(''#RKUH# H$%(,#%"#V:A:A<#

LLLLLMN=""""FKO" T,(''#RKUH# L2@27-%F#'(%#

8J7J79" T,(''#kHUZ# L2$7(3#D(%%-$/#"8#LKT#2$5#>27I#%"#@,(9-"&'#
'%(@#"8#V:A:A<#

8J7J" T,(''#kHUZ# `27I#%"#V:A:#

8J79" T,(''#V<# L02$/(#%"#V:A<#D(%%-$/#

8J" T,(''#kHUZ# L2$7(3#V:A<#D(%%-$/#2$5#>27I#%"#V:#

LLLL7LLN=" T,(''#kHUZ# `27I#%"#$",123#.(-/0-$/#1"5(#

#
!&,-$/#@2,21(%(,#52%2#1"5-8F-$/E#@,(''##### I(F#%"#1"9(#%0(#5-/-%#2$5#@,(''#####

#
I(F#%"#702$/(#%0(#5-/-%E#2$5#@,(''#### I(F#%"#7"$8-,1A#
#
#
#
#
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7.2  F1-F5 Technical Setting 
#
F1  Scale Parameter Setting 
#
V:A:##

V:A:A:#\# K@@,"923#1"5(#
# #:"?('#)4*2A# h# B"$\2@@,"923#
# #<# # h# ZGJX#1"5(#
# #M# # h# BRHT#1"5(#
#

V:A:A<#\# V&33#D723(#PL2@27-%FQ#
# #:# #++++++"?('#)4*2"P"LLLLLMA"
"

V:A:AM#\# !(7-123#@"-$%#
# #=# #_#?('#)4*2"P":A"
#

V:A:A_# \# !-9-'-"$#
# #:E#<E#]E#:=E#<=E#]=#?('#)4*2"P"JA#
#
V:A<##

V:A<A:#\#L23->,2%-"$#&$-%#
# # # :#\#I/"?('#)4*2A"

" " " <# #3>#
# # # M# #/#
# # # _# #"4#
#

V:A<A<# \# W,29-%F#923&(#
! ! ! +A[====# #+A+++++#?('#)4*2"P"D7QDRSSA"

"
V:A<AM# \# L23->,2%-"$#"8#'723(#
O0($#-%#5-'@32F'#;TEFUE#@3(2'(#I((@#%0(#@32%8",1#(1@%F#2$5#%0($#@,(''#RKUH#I(F#%"#7"$8-,1#2$5#
.2-%#%0(#@,"/,(''#>2,#l# m#($5'A#
R0($#-%#5-'@32F'#[      !!!m#8",#'(3(7%-$/#"8#5-,(7%#723->,2%-"$#",#3-$(2,-%F#723->,2%-"$b#
# # U/.;9#h#5-,(7%#723->,2%-"$#
# # U/.;:#h#3-$(2,-%F#723->,2%-"$#
8",#U/.;9E#@,(''#RKUH#%"#7"$8-,1E#2$5#-%#.-33#5-'@32F#U$K(E#@&%#%0(#.(-/0%#"$#%0(#@32%8",1#2$5#@,(''#
RKUH#I(F#%"#7"$8-,1E#2$5#-$@&%#%0(#.(-/0%#923&(#PN=g\:==gVADA#'&//('%(5Q#2$5#%0($#@,(''#RKUH#I(F#
%"#($%(,#2$5#.2-%#%0(#@,"/,(''#>2,#l# m#($5'E#2$5#-%#.-33#5-'@32F#;.(#.0-70#1(2$'#723->,2%-"$#
277(@%(5A#
8",#U/.;:E#@,(''#V<#%"#'0-8%#-%#8,"1#U/.;9#%"#U/.;:#2$5#@,(''#RKUH#%"#7"$8-,1E#2$5#-%#.-33#5-'@32F#U$K(JE#
@&%#%0(#1-553(#.(-/0%#"$#%0(#@32%8",1#2$5#@,(''#RKUH#I(F#%"#7"$8-,1E#2$5#-$@&%#%0(#.(-/0%#923&(#
P]=gVADA#",#]=g#"8#%0(#8&33#.(-/0%#%"#>(#&'(5Q#2$5#%0($#@,(''#RKUH#I(F#%"#($%(,#2$5#.2-%#%0(#
@,"/,(''#>2,#l# m#($5'E#%0($#-%#.-33#5-'@32F#U$K(3"@&%#%0(#8&33#.(-/0%#"$#%0(#@32%8",1#2$5#@,(''#
RKUH#%"#7"$8-,1E#%0($#-$@&%#%0(#.(-/0%#923&(E#@,(''#RKUH#I(F#%"#($%(,#2$5#.2-%#%0(#@,"/,(''#>2,#
l# m#($5'E#-%#.-33#5-'@32F";.(#.0-70#1(2$'#723->,2%-"$#277(@%(5A#
#

#
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V:AM##
V:AMA:#\#K&%"#k(,"#R,27I#

# # # ZVVE#=A]5"?('#)4*2A3":5E#M5#8",#'(3(7%-$/A"
" " " V."VHGU"+$('3"J(").(":("4.)@)/*)5*'"
" " " V."WX;O"+$('3"V88"4.)@)/*)5*'"

#
V:AMA<#\#G$-%-23#k(,"#R,27I#

# # # ZVVE#<gE#:=g"?('#)4*2A3"<=g#8",#'(3(7%-$/A"
" " " V."VHGU"C"WX;O"+$('3"9LY"4.)@)/*)5*'"
"

V:AMAM#\#k(,"#R,27I#>F#I(F#"@(,2%-"$#
# # ZVVE#<g"?('#)4*2A3#:=gE#<=g#8",#'(3(7%-$/A"

  V."VHGU"C"WX;O"+$('3"JLY").("9LY")%'"4.)@)/*)5*'"
#
V:A_##

V:A_A:#\#!-/-%23#V-3%(,#
# # # :#\#+"?('#)4*2"P"SA#8",#'(3(7%-$/A"

X-'"5/=='%3"2-'"+$%'"02)5*'3"2-'"0+)**'%3"2-'"#)02'%7"E'*',2"/2"),,$%(/.="2$"2-'"1$%N/.="&*),'"
1-'%'"2-'"0,)*'"&42"$.7"

"
V:A_A<#\#D%2>3(#U2$/(#

# # # =A]5"?('#)4*2AE#:5E#M5#8",#'(3(7%-$/A#
# # # V."VHGU"C"WX;O"+$('3"$.*Z"L7S(")@)/*)5*'7"

"
V:A_AM#\#Z9(,3"25-$/#U2$/(#

# # # +5"?('#)4*2AE#]gE#:=gE#<=g#8",#'(3(7%-$/A#
V."WX;O"+$('3"2-'%'"/0".$"2-/0"&)%)+'2'%3")0"2-'"&$0/2/@'"$@'%*$)(/.="/0"#/<'("$#"JLLY87E7[D("
).("+/.40"$@'%*$)(/.="/0"#/<'("$#">S("

#
V<##

V:A_A:#\#!-/-%23#V-3%(,#
# # # +5"?('#)4*2AE#]gE#:=gE#<=g#8",#'(3(7%-$/A#

V."WX;O"+$('3"2-'%'"/0".$"2-/0"&)%)+'2'%3")0"2-'"&$0/2/@'"$@'%*$)(/.="/0"#/<'("$#"JLLY87E7[D("
).("+/.40"$@'%*$)(/.="/0"#/<'("$#">S("

 
F2  User Functions Setting 
#

V<A:#\# # V:#D(%%-$/#PS'(,#V&$7%-"$#:Q#
# # # W$.'# h# $"$(#
# # # \$U(# h# n"35#8&$7%-"$#
# # # F$4.2# h# L"&$%-$/#8&$7%-"$#
# # # X/>()# h# R-1(#2$5#!2%(#
# # # O\$U(# h# T(2I#0"35#8&$7%-"$#
# # # F\;F# h# L0(7I.(-/0#8&$7%-"$#
# # # K,2# h# X-9(#O(-/0%#V&$7%-"$#
# # # KFF]# h# K77&1&32%-$/#8&$7%-"$#
# # # ]WHX# h# S$-%#H?702$/(#
# # # TJL# h# U('"3&%-"$#>F#:=#%-1('#
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V<A<#\# # V<#D(%%-$/#PS'(,#V&$7%-"$#<Q#
# # # W$.'# h# $"$(#
# # # \$U(# h# n"35#8&$7%-"$#
# # # F$4.2# h# L"&$%-$/#8&$7%-"$#
# # # X/>()# h# R-1(#2$5#!2%(#
# # # O\$U(# h# T(2I#0"35#8&$7%-"$#
# # # F\;F# h# L0(7I.(-/0#8&$7%-"$#
# # # K,2# h# X-9(#O(-/0%#V&$7%-"$#
# # # KFF]# h# K77&1&32%-$/#8&$7%-"$#
# # # ]WHX# h# S$-%#H?702$/(#
# # # TJL# h# U('"3&%-"$#>F#:=#%-1('#
#

V<AM#\# # V&$7%-"$#D(%%-$/#8",#GB#-$%(,827(##
# # # J# h# k(,"#
# # # 9# h# R2,(#

:# h# T,-$%#
# # # R# h# V:#
# # # S# h# V<#
#

V<A_#\# # R2,/(%#O(-/0%##
# # # L" "87E7#?('#)4*2"P"J7LLLA#

V<A]#\# # T"'-%-9(#R"3(,2$7(##
# # # L" "87E7#?('#)4*2"P"L7LJLA#

V<AN#\# # B(/2%-9(#R"3(,2$7(##
# # # L" "87E7#?('#)4*2"P"L7LJLA#

V<A[#\# # H1@%F#D723(#U2$/(##
# # # L" "87E7#?('#)4*2"P"L7LJLA#
 G8#%0(#V<A[#h#=E#%0($b#
# SB!HUb## .(-/0%#"$#%0(#'723(#o#V<A_\V<A]E#ZSR:#27%-9(#
# TKDDb# # V<A_\V<A]# !.(-/0%#"$#%0(#'723(# !V<A_eV<A]E#ZSR<#27%-9(#
# ZYHUb# # .(-/0%#"$#%0(#'723(#p#V<A_eV<A]E#ZSRM#27%-9(#
G8#%0(#V<A[#p#=E#%0($b#
# # .(-/0%#"$#%0(#'723(# #V<A[E#233#ZSR:E#ZSR<E#ZSRM#-$27%-9(A#

# SB!HUb## V<A[#o#.(-/0%#"$#%0(#'723(#o#V<A_\V<A]E#ZSR:#27%-9(#
# TKDDb# # V<A_\V<A]# !.(-/0%#"$#%0(#'723(# !V<A_eV<A]E#ZSR<#27%-9(#
# ZYHUb# # .(-/0%#"$#%0(#'723(#p#V<A_eV<A]E#ZSRM#27%-9(!
 

V<A*#\# # SB!HU#>27I3-/0%#'(3(7%-$/#?/2"+402"5'"(/##'%'.2"#%$+"8:7:A"#
# # # V88">" " $"#>27I3-/0%#8",#SB!HU#
# # # ^_`">" " .0-%(#
# # # ^">" " ,(5#
# # # _">" " /,(($#
# # # `"># # `3&(#
# # # ^_">" " F(33".#

# # # ^`">" " 12/($%2#
# # # _`">" " 7F2$#
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V<A+#\# # ZYHU#>27I3-/0%#'(3(7%-$/#?/2"+402"5'"(/##'%'.2"#%$+"8:7:A"#
# # # V88">" $"#>27I3-/0%#8",#SB!HU#
# # # ^_`">" " .0-%(#
# # # ^">" " ,(5#
# # # _">" " /,(($#
# # # `"># # `3&(#
# # # ^_">" " F(33".#

# # # ^`">" " 12/($%2#
# # # _`">" " 7F2$#
#

V<A:=#\## `((@(,#8",#ZYHU;SB!HU#70(7I#
# # # V88">" $"#>((@-$/#
# # # VW">" >((@-$/#

#
V<A::#\## n"X5E#Tn"35#%0,('0"35#923&(#8",#&$3"7I-$/#

# # # L">" " 12$&23#&$3"7I#
<<<<<<">" &$3"7I#2&%"12%-7233F#.0($#%0(#.(-/0%#3(''#%02$#%0-'#923&(E#23'"#-%#72$#

>(#&$3"7I(5#12$&233FA#
#

V<A:<#\## K$-123#O(-/0-$/#J"5(#
# # # WKW]KU">" 12$&23#1"5(#
# # # K]XV">"" 2&%"#1"5(#
#

V<A:M#\## K77&1&32%-$/#O(-/0#J"5(#
# # # WKW]KU">" 12$&23#277&1&32%(#
# # # K]XV">"" 2&%"#277&1&32%(#

#
V<A:_#\## K&%"#R2,(#V&$7%-"$#

# # # VW">" " 2&%"#%2,(#
# # # V88">" " $"#2&%"#%2,("
"

V<A:]#\## K&%"#R2,(#R0,('0"35#
# # # L" "87E7"" !(82&3%#"8#=A<==#

#
# V<A:N#\## K&%"#R2,(\L3(2$#R0,('0"35#
# # # L" "87E7"" !(82&3%#"8#=A:==#
# # # W$2'I"2-/0"@)*4'"+402"5'"0+)**'%"2-)."897JS"

!

F3  Display Parameters 
#
VMA:#\# # `27I3-/0%#R-1(#
# # L" "JL" " =#h#`27I3-/0%#23.2F'#ZB#

# # # # # :\:=#h#:#1-$&%(#%"#:=#1-$&%('#?('#)4*2"$#"9+/.A#
#
#
#
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VMA<#\# # K&%"#T".(,#Z88#
# # L" "JL" " =#h#B"#2&%"#@".(,#"88#

# # # # # :\:=#h#:#1-$&%(#%"#:=#1-$&%('#?('#)4*2"$#"S+/.A#
#
VMAM#\# # `27I3-/0%#L"3",#

# # # V88">" " $"#>27I3-/0%#
# # # ^_`">" " .0-%(#
# # # ^">" " ,(5#
# # # _">" " /,(($#
# # # `"># # `3&(#
# # # ^_">" " F(33".#

# # # ^`">" " 12/($%2#
# # # _`">" " 7F2$#

#
VMA_#\# # !2%(#D(%%-$/#

# # # X-'"#$%+)2"/0"aI"bI"X3"'<)+&*'"$#"JQILSILJ"P"J023"G)Z3"9LJQ#
#
VMA]#\# # R-1(#D(%%-$/#

# # # X-'"#$%+)2"/0"\I"GI"E3"'<)+&*'"$#"JBI9SIJL"P"JBI9SIJL#
#

F4  COM Parameters Setting 
#

V_A:#\# # LZJ:#
# # #
V_A:A:#\#T,"%"7"3#D(3(7%-"$#8",#LZJ:#
# # J"P" " DJ#L"$%-$&"&'#Z&%@&%#V",12%#

9"P" " LK#L"$%-$&"&'#Z&%@&%#V",12%#
:"P" " JR#L"$%-$&"&'#Z&%@&%#V",12%#
R"P" " KB#L"$%-$&"&'#Z&%@&%#V",12%#
S"P" " !(12$5#Z&%@&%#?#$%+)2"P"RA#
M"P" " JZ!`SD#URS#
Q"P" " )(F#T,-$%#Z&%@&%#
B"P" " D%2>3(#Z&%@&%#?#$%+)2"P"RA"
D"P" " D%2>3(#T,-$%#Z&%@&%#?_7c73"X)%'3"W7c73A"
#

V_A:A<#\#̀ 2&5#U2%(#8",#LZJ:#
# # J9LL3"9RLL3"RBLL3"DMLL#?('#)4*2A3"JD9LL3":BRLL3"QMBLL3"JJS9LL7"

#
V_A:AM#\#!2%2;T2,-%F#`-%#8",#LZJ:#
# # BTWTJ" " !(82&3%E#*#5-/-%'E#$"#@2,-%F#
# # BT;TJ" " *#5-/-%'E#(9($#70(7I#
# # BTVTJ" " *#5-/-%'E#"55#70(7I#
# # QT;TJ" " [#5-/-%'E#(9($#70(7I#
# # [TVTJ" " [#5-/-%'E#"55#70(7I#
#
#



 15 

V_A<#\# # LZJ<#
# # #
V_A<A:#\#T,"%"7"3#D(3(7%-"$#8",#LZJ<#
# # J"P" " DJ#L"$%-$&"&'#Z&%@&%#V",12%#

9"P" " LK#L"$%-$&"&'#Z&%@&%#V",12%#
:"P" " JR#L"$%-$&"&'#Z&%@&%#V",12%#
R"P" " KB#L"$%-$&"&'#Z&%@&%#V",12%#
S"P" " !(12$5#Z&%@&%#?#$%+)2"P"RA#
M"P" " JZ!`SD#URS#
Q"P" " )(F#T,-$%#Z&%@&%#
B"P" " D%2>3(#Z&%@&%#?#$%+)2"P"RA"
DP" " `3&(%""%0#Z&%@&%#?#$%+)2"PR3"5)4("%)2'PJJS9LLA"
JL"P" " D%2>3(#T,-$%#Z&%@&%"?_7c73"X)%'3"W7c7A"
#
#

V_A<A<#\#̀ 2&5#U2%(#8",#LZJ<#
# # J9LL3"9RLL3"RBLL3"DMLL#?('#)4*2A3"JD9LL3":BRLL3"QMBLL3"JJS9LL7"

#
V_A<AM#\#!2%2;T2,-%F#`-%#8",#LZJ<#
# # BTWTJ" " !(82&3%E#*#5-/-%'E#$"#@2,-%F#
# # BT;TJ" " *#5-/-%'E#(9($#70(7I#
# # BTVTJ" " *#5-/-%'E#"55#70(7I#
# # QT;TJ" " [#5-/-%'E#(9($#70(7I#
# # [TVTJ" " [#5-/-%'E#"55#70(7I#
#
V_AM#\# # L"11&$-72%-"$#B"5(#D(%%-$/#
# # #
V_AMA:#\#JZ!`SD#URS#B"5(#K55,(''#
# # J>DD" " !(82&3%#h#:#

#
V_AMA<#\#̀ 3&(%""%0#B"5(#D(%#?&)001$%("#/<'(3")@)/*)5*'"1-'."8R797JPDA#
# # M"(/=/20"" !(82&3%#h#q:+=r:#

#
V_A_#\# # T,-$%-$/#L"$8-/&,2%-"$#?2-'"0'22/.="$#"&%/.2'%"+402"5'"2-'" A#
V_A_A:#\#X2$/&2/(#'(3(7%-$/#
# # ;W" " H$/3-'0"?('#)4*23"04&&$%2"$#";OEVW!"GJBBb3"G$$%).='"OCX"0'%/'03"'2,7A#

F\" " L0-$('(#?E4&&$%2"$#"G$$%).='"OCX"0'%/'03"'2,7A#
#
V_A_A<#\#!2%(#V",12%#?#4.,2/$."#$%";W"$.*ZA#

J !2F\J"$%0\q(2,#
9 J"$%0\!2F\q(2,#
: q(2,\J"$%0\!2F#?('#)4*2A#

#
V_A_AM#\#T,-$%-$/#V",12%#?#4.,2/$."#$%";W"$.*ZA#

J D-$/3(#>-33#
9 V3".#>-33#
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V_A_A_#\#B(.#X-$(#H$%(,#D-/$#
L>D" " !(82&3%#h#M#

 
 

F5  Maintenance 
#

V]A:#\# # U('(%#%"#V27%",F#D(%#
# # a;E" " U('(%#

W$" " s&-%#
# # V."VHGU").("WX;O"+$('3"_'$"#),2$%"1/**".$2"%'0'2"2$"('#)4*2"@)*4'"
#
V]A<#\# # )(F@25#R('%#

R0(#%(,1-$23#5-'@32F'#O%;EEE#@,(''#%0(#I(F'#8,"1#3(8%#%"#,-/0%E#-%#.-33#5-'@32F#VWdV88E#
e;^V3"XK^;3"]WHX3"8]WFE#8",#%0(#32'%#I(FE#-%#.-33#5-'@32F#O^HWX#8",#:'(7"$5#2$5#%0($#
C&-%A"

V]AM#\# # !-'@32F#R('%#
R0(#%(,1-$23#.-33#5-'@32F#233#7"$%($%'#"$#XL!E#70(7I#73(2,3F#.0(%0(,#'"1(#@2,%'#
1-''(5A#
"

V]A_#\# # GB#-$%(,827(#R('%#
K7%-9(E#-%#.-33#5-'@32F"HW"V88#
G$27%-9(E#-%#.-33#5-'@32F#HW"VW"

! !

V]A]#\# # ZSR#-$%(,827(#R('%#
R0(#"&%@&%#27%-9(#"$(#>F#"$(E#-%#.-33#5-'@32F#V]XJ3"V]X93"V]X:#2$5#%0(#
7",,('@"$5-$/#3-/0%'#.-33#>(#"$A"

#
V]AN#\# # )(F#X"7I"&%#
8S7M7J" " K**" " ZB#",#ZVV"?)**"*$,N'("'<,'&2"#$%"&$1'%"N'ZA"
8S7M79" " e'%$" " ZB#",#ZVV"
8S7M7:" " X)%'" " ZB#",#ZVV""
8S7M7R" " 8J" " ZB#",#ZVV"
8S7M7S" " 89" " ZB#",#ZVV"
8S7M7M" " O%/.2" " ZB#",#ZVV"
" " VW"P"K,2/@'" V88"P"U$,N3"/.),2/@'"

#
V]A[#\# # T".(,#D"&,7(#

L" " !L#+\<_Y#",#!L#252@%",#",#KL#K52@%","
J" " !L#K52@%",#e#X-\-"$#`2%%(,F#",#KL;!L#e#!L;!L#e#X-\-"$#`2%%(,F"
9" " KL;!L#K52@%",#e#X(25\27-5#`2%%(,F"

   U/>/$."5)22'%Z"/0"Q7Rf"
" " " U')(>),/("5)22'%Z"/0"Mf"
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8. MODBUS Output Format 
!

)+#-$5-72%",#'&@@",%#JZ!`SD#12'%(,\'329(#$(%.",I#7"11&$-72%-"$#@,"%"7"3E#02'#2#.(23%0#"8#
'.-%70-$/#72@2>-3-%-('E#%0(#1"5&3(E#2'#%0(#'329(#'%2%-"$E#72$#>-\5-,(7%-"$233F#7"11&$-72%(#.-%0#%0(#
0"'%#7"1@&%(,A#
R0(#8"33".-$/#%2>3(#-'#)+#255,(''#12@@-$/#3-'%#-$#JZ!`SDb#

!

J2@@-$/#K55,(''# !('7,-@%-"$#2$5#U(12,I'#P,(25#"$3FQ#

_===:#
L&,,($%#.(-/0%#5-'@32FE#.-%0#83"2%-$/\@"-$%#'F1>"3#

_===<#

_===M#
!-'@32F#,('"3&%-"$#P\ ##
B"%(b#.(-/0%#923&(#h#,('"3&%-"$#P_===MQ#?#5-9-'-"$#PV:A:A_Q#

_===_#

`-%=# :#h#B(%#O(-/0%E#=#h#W,"''#O(-/0%#

`-%:# :#h#!F$21-7E#=#h#D%2>3(#

`-%<# :#h#Z9(,3"25E#=#h#B"$\"9(,3"25#

`-%M# :#h#GB#27%-9(#

`-%_# :#h#ZSR:#27%-9(#

`-%]# :#h#ZSR<#27%-9(#

`-%N# :#h#ZSRM#27%-9(#

_===]# U('(,9(#

#
J2@@-$/#K55,(''# !('7,-@%-"$#2$5#U(12,I'#P,(25#^#.,-%(Q#

_===N#
K@@,"923b#:#P5(82&3%Q#\#B"$\2@@,"923##
##################<#\#ZGJX#
##################M#\#BRHT#

_===[# J2?A#L2@27-%F #
_===*# !(7-123#@"-$%#P=E#:E#<E#ME#_Q#
_===+# !-9-'-"$#P:E#<E#]E#:=E#<=E#]=Q#

_==:=#
K&%"#k(,"#R,27I#U2$/(b#:b#ZVVE#<b=A]5E#Mb:5E#_bM5#
"""V."VHGU"+$('3"J(").(":("4.)@)/*)5*'"
"""V."WX;O"+$('3"V88"4.)@)/*)5*'"

_==::#
G$-%-23#k(,"#R,27Ib##ZVVE#<gE#:=g3"<=g"
"""V."VHGU"C"WX;O"+$('3"9LY"4.)@)/*)5*'"

_==:<# k(,"#R,27I#>F#I(F#"@(,2%-"$b#ZVVE#<g3#:=gE#<=g#
###V."VHGU"C"WX;O"+$('3"JLY").("9LY")%'"4.)@)/*)5*'#

_==:M# !-/-%23#8-3%(,b#:\+#P5(82&3%h]Q#

_==:_# D%2>3(#,2$/(b#:b=A]5P5(82&3%QE#<b:5E#MbM5b#
"""V."VHGU"C"WX;O"+$('3"$.*Z"L7S(")@)/*)5*'#

_==:]#
Z9(,3"25#5-'@32Fb#:b+5#P5(82&3%QE#<b]gE#Mb:=gE#_b<=g#
"""V."WX;O"+$('3"2-'"&$0/2/@'"$@'%*$)(/.="/0"#/<'("$#"JLLY87E7[D(").("+/.40"
$@'%*$)(/.="/0"#/<'("$#">S("
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_==:N#

V&$7%-"$#D(%######
V<#P>-%:]f>-%*Q# V:#P>-%[f>-%=Q#

=#h#BZBH# =#h#BZBH#
:#h#n"35#V&$7%-"$# :#h#n"35#V&$7%-"$#
<#h#L"&$%#V&$7%-"$# <#h#L"&$%#V&$7%-"$#
M#h#R-1(#2$5#!2%(# M#h#R-1(#2$5#!2%(#
_#h#T(2I#n"35#V&$7%-"$# _#h#T(2I#n"35#V&$7%-"$#
]#h#L0(7I.(-/0#V&$7%-"$# ]#h#L0(7I.(-/0#V&$7%-"$#
N#h#X-9(#O(-/0%#V&$7%-"$# N#h#X-9(#O(-/0%#V&$7%-"$#
[#h#O(-/0%#K77&1&32%-"$#V&$7%-"$# [#h#O(-/0%#K77&1&32%-"$#V&$7%-"$#

#

_==:[# G$@&%#8&$7%-"$b#:b#k(,"E#<b#R2,(E#Mb#T,-$%A##
_==:*# R2,/(%#.(-/0%b#=\VADA#PJ2?bN]]M]Q#

_==:+# T"'-%-9(#%"3(,2$7(b#=\VADA#P5(82&3%h=A=:=Q##

_==<=# B(/2%-9(#%"3(,2$7(b#=\VADA#P5(82&3%h=A=:=Q#

_==<:#

ZYHU#>27I3-/0%#'(3(7%-"$b#
=b#ZVV#\#$"#>27I3-/0%#:b#UW`#\#.0-%(#
<b#U# #,(5#####################Mb#W#\#/,(($#
_b#`# #`3&(###################]b#UW#\#F(33".#
Nb#U`# #12/($%2########[b#W`#\#7F2$#

_==<<#

SB!HU#>27I3-/0%#'(3(7%-"$b#
=b#ZVV#\#$"#>27I3-/0%#:b#UW`#\#.0-%(#
<b#U# #,(5#####################Mb#W#\#/,(($#
_b#`# #`3&(###################]b#UW#\#F(33".#
Nb#U`# #12/($%2########[b#W`#\#7F2$#

_==<M#
`27I3-/0%#R-1(#
L" "JL+/."P('#)4*2"$#"9+/.A3"=#h#`27I3-/0%#23.2F'#ZB#

_==<_# K&%"#T".(,#Z88#
L" "JL+/."P('#)4*2"$#"S+/.A3"=#h#B"#2&%"#@".(,#"88#

_==<]#

`27I3-/0%#'(3(7%-"$b#
=b#ZVV#\#$"#>27I3-/0%#:b#UW`#\#.0-%(#
<b#U# #,(5#####################Mb#W#\#/,(($#
_b#`# #`3&(###################]b#UW#\#F(33".#
Nb#U`# #12/($%2########[b#W`#\#7F2$#

_==<N#

T,-$%-$/#X2$/&2/(#
###:b#HB#P5(82&3%Q# #T,-$%-$/#-$#H$/3-'0#?('#)4*23"04&&$%2"$#";OEVW!"GJBBb3""""""""""""
G$$%).='"OCX"0'%/'03"'2,7A#
###<b#Ln# #L0-$('(#?04&&$%2"$#"G$$%).='"OCX"0'%/'03"'2,7A#

_==<[#

!2%(#V",12%#?#4.,2/$."#$%";W"$.*ZA#
##:#\#!2F\J"$%0\q(2,#
##<#\#J"$%0\!2F\q(2,#
##M#\#q(2,\J"$%0\!2F#?('#)4*2A#

_==<*#
T,-$%-$/#V",12%#
:# #'-$/3(#>-33#
<# #V3".#>-33##

_==<+# B(.#X-$(#H$%(,#D-/$####=\+#?('#)4*2"P:A#

_==N+#

L23->,2%-"$#!2%2#U(%,-(9(#PK92-32>3(#"$3F#28%(,#"$(#723->,2%-"$#5"$(QA#
:b#k(,"#723->,2%-"$#277(@%A#
<b#X"25#.(-/0%#723->,2%-"$#277(@%A#
Mb#G$@&%#.(-/0%#%""#'1233#.0-3(#3"25-$/#%0(#.(-/0%A#
_b#G$@&%#.(-/0%#%""#>-/#.0-3(#3"25-$/#%0(#.(-/0%A#
]b#X"25#.(-/0%#%""#'1233A#
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J2@@-$/#K55,(''# !('7,-@%-"$#2$5#U(12,I'#P,(25#^#.,-%(Q#

_==[=#

L"11&$-72%-$/#723->,2%-"$E#%0(#-$@&%#.(-/0%#'(%#%"#>(#OR#P$"#5(7-123#@"-$%QA##

#
G8#L2@27-%F#?#:g# #OR# #L2@27-%F 723->,2%-"$#@"-$%E#OR#-'#%0(#
923&(#"8#%0(#.(-/0%A#R"#,(25#_==N+#8",#70(7I-$/#%0(#723->,2%-"$#277(@%#",#$"%A##

_==[:#

`-%=# :#h#kHUZ#

`-%:# :#h#RKUH#

`-%<# :#h#RKUH#U(1"9(#
`-%M# :#h#U('(%#%"#827%",F#'(%#

#
#

9. Indication & Remarks 
#

G$5-72%-"$# U(12,I# T"''->3(#D"3&%-"$#

# # Z9(,3"25# U(1"9(#%0(#.(-/0%#8,"1#%0(#@32%8",1#

#
J-$&'#"9(,3"25#

L0(7I#%0(#@32%8",1#7"9(,#@&%#"$#",#$"%#
L0(7I#%0(#3"25#7(33#72>3(#7"$$(7%-"$#
L0(7I#%0(#3"25#7(33#C&23-%F#

# G$-%-23# #
U(1"9(#%0(#.(-/0%#"$#%0(#@32%8",1E#
%0($#@".(,#"$#2/2-$A#

# G$-%-23# #
T&%#>27I#%0(#@32%8",1#7"9(,#
L0(7I#%0(#3"25#7(33#72>3(#7"$$(7%-"$#
L0(7I#%0(#3"25#7(33#C&23-%F#

# HTUZJ#52%2#70(7I#(,,",#
U('(%#%"#827%",F#'(%#
S@52%(#%0(#'"8%.2,(#
U(@327(#%0(#12-$>"2,5#

# K!L#G$-%-23-42%-"$#(,,",#
U('(%#%"#827%",F#'(%#
S@52%(#%0(#'"8%.2,(#
U(@327(#%0(#12-$>"2,5#

;TEFU" )((@#%0(#@32%8",1#(1@%F# U(1"9(#%0(#.(-/0%#8,"1#%0(#@32%8",1#

# X"25-$/#%0(#.(-/0%# #

# X"25-$/#.(-/0%#%""#'1233# K55#1",(#.(-/0%#

# H$5#"8#723->,2%-"$# #

# R0(#'723(#&$'%2>3(# #

# Z@(,2%-"$#@,"0->-%(5# #

# H?7((5#%0(#12?A#4(,"#,2$/(# #

# H?7((5#%0(#1-$A#4(,"#,2$/(# #
#
#######
10. Main Functions 
8W"P"8J"$%"8J" "
#
:#\# # O(-/0%#n"35#

T,(''#8W#I(F#%"#0"35#%0(#.(-/0%E#2$5#@,(''#8W#I(F#2/2-$#%"#&$3"7I#%0(#.(-/0%#2$5#>27I#%"#
$",123#.(-/0-$/#1"5(#
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<#\# # L"&$%-$/#
T,(''#8W#I(F#%"#($%(,#7"&$%-$/#1"5(E#-%#.-33#5-'@32F#%0(#C&2$%-%F#-$'%(25#"8#.(-/0%A#T,(''#8W#
I(F#2/2-$#%"#C&-%#7"&$%-$/#2$5#>27I#%"#.(-/0-$/#1"5(!

 
  D21@3-$/#J(%0"5'b#

Z$#7"&$%-$/#1"5(E#I((@#@,(''-$/#XK^;#I(F#%"#($%(,#'21@3-$/#1($&E##
8","K]XV"1"5(E#i&'%#@&%#%0(#'21@3('#2$5#-$@&%#%0(#C&2$%-%FA#
8","HWO]X"1"5(E#-$@&%#%0(#'21@3(#.(-/0%#2$5#%0(#'21@3(#C&2$%-%F#
?1'/=-2").("g4).2/2Z"+402"h"LA#

  "?8J").("89"2$"+$@'").(",-).='"2-'"(/=/20").("XK^;"2$",$.#/%+A"
"

M#\# # !2%(;R-1(#
T,(''#8W#I(F#%"#5-'@32F#%0(#52%(#2$5#@,(''#8W#I(F#2/2-$#%"#5-'@32F#%0(#%-1(A#T,(''#8W#I(F#
2/2-$#%"#C&-%#2$5#>27I#%"#.(-/0-$/#1"5(!

 
_#\# # T(2I#n"35#

T,(''#8W#I(FE#%0(#%(,1-$23#.-33#'%2,%#%"#,(7",5#%0(#@(2I#923&(#"8#%0(#.(-/0%E#@,(''#8W#I(F#
2/2-$#%"#C&-%#2$5#>27I#%"#.(-/0-$/#1"5( 

 
]#\# # L0(7I.(-/0#

T,(''#8W#I(FE#%0(#%(,1-$23#.-33#'%2,%#%"#70(7I#2$5#/,25(#%0(#.(-/0%E#@,(''#8W#I(F#2/2-$#%"#
C&-%#2$5#>27I#%"#.(-/0-$/#1"5(#
G8#%0(#V<A[#P(1@%F#'723(#,2$/(Q#h#=E#%0($b#

# SB!HUb## .(-/0%#"$#%0(#'723(#o#V<A_\V<A]E#ZSR:#27%-9(#
# TKDDb# # V<A_\V<A]# !.(-/0%#"$#%0(#'723(# !V<A_eV<A]E#ZSR<#27%-9(#

# # ZYHUb# # .(-/0%#"$#%0(#'723(#p#V<A_eV<A]E#ZSRM#27%-9(#
G8#%0(#V<A[#P(1@%F#'723(#,2$/(Q#p#=E#%0($b# #
G8#.(-/0%#"$#%0(#'723(# #V<A[E#233#ZSR:E#ZSR<E#ZSRM#-$27%-9(A#

# SB!HUb## V<A[#o#.(-/0%#"$#%0(#'723(#o#V<A_\V<A]E#ZSR:#27%-9(#
# TKDDb# # V<A_\V<A]# !.(-/0%#"$#%0(#'723(# !V<A_eV<A]E#ZSR<#27%-9(#
# ZYHUb# # .(-/0%#"$#%0(#'723(#p#V<A_eV<A]E#ZSRM#27%-9(!

 
!N#\# # X-9(#.(-/0%#

T,(''#8W#I(FE#%0(#%(,1-$23#.-33#27%#%0(#2$-123#.(-/0-$/E#2$5#%0(#5-'@32F#.-33#3"7I#%0(#29(,2/(#
.(-/0%#28%(,#%0(#@,"/,(''#>2,#($5'A#@,(''#8W#I(F#2/2-$#%"#C&-%#2$5#>27I#%"#.(-/0-$/#1"5( 

!
[#\# # K77&1&32%-"$#

T,(''#8W#I(FE#%0(#%(,1-$23#.-33#277&1&32%(#%0(#7&,,($%#.(-/0%#%"#%0(#%"%23#.(-/0%#2$5#5-'@32F#
%0(#%"%23#.(-/0E#@,(''#O^HWX"I(F#%"#@,-$%#%0(#%"%23#.(-/0%A#@,(''#8W#I(F#2/2-$#%"#C&-%#2$5#
>27I#%"#.(-/0-$/#1"5(#
b4%/.="2-'"2$2)*"1'/=-2"(/0&*)Z3"&%'00"e;^V"N'Z"2$",*')."/27 

 
*#\# # SBGR#H?702$/(#

T,(''#8W#I(F#%"#(?702$/(#%0(#.(-/0%#&$-%#%"#%0(#<$5#&$-%E#2$5#@,(''#8W#I(F#2/2-$#%"#>27I#%"#
%0(#:'%#&$-%"?,)*/5%)2/$."4./2"2)N'.")0"2-'"J02"4./2A7"
"
"
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+#\# # ?:=#U('"3&%-"$#
T,(''#8W#I(F#%"#($32,/(#%0(#,('"3&%-"$#>F#:=#%-1('E#@,(''#8W#I(F#2/2-$#%"#C&-%#2$5#>27I#%"#
$",123#.(-/0-$/#1"5(A"
#

!

11. Communication Protocols 
#
::A:#DJ#L"$%-$&"&'#Z&%@&%#V",12%#
 
o38p#o'p#o,p#o$p#o1p#o8p#o??????A???p#o&&&p#o7,p#
O0(,(b#
38#h#X-$(#V((5#P0(?#=KQ#
'#h#V32/'###k#h#7($%(,#"8#k(,"E##

Z#h#Z9(,3"25E#
H#h#4(,"#H,,",#
(#h#.(-/0%#$"%#7&,,($%3F#>(-$/#5-'@32F(5#

,#h#U2$/(#:##
$#h#J"5(##W#h#W,"''E#R#h#R2,(E#B#h#B(%#
1#h#J"%-"$#J#h#J"%-"$E#t#tP>32$IQ#h#$"#1"%-"$#
8##h##D-/$###t\t#h#$(/2%-9(E##t#t#P>32$IQ#h#@"'-%-9(#
??????A???#h#O(-/0%#R($#702,27%(,'#-$73&5-$/#5(7-123#@"-$%#P-8#2$FQ#
&&&#h#S$-%'#3>E#"4E#I/E#/#
7,#h#L2,,-2/(#U(%&,$P0(?#=!Q#
#
::A<#LK#L"$%-$&"&'#Z&%@&%#V",12%#
!
o'p#o??????p#o5p#o&&p#o1p#o77p#o7,p#
O0(,(b#
'#h#D-/$###t\t#h#$(/2%-9(E##t#t#P>32$IQ#h#@"'-%-9(#
??????#h#O(-/0%#D-?#5-/-%'#
5#h#!(7-123#@"-$%#K55(5#%"#'%,-$/#-8#($2>3(5#-$#'(%&@#
&&#h#S$-%'#X`E#ZkE#)WE#W#
1#h#J"5(#W#h#W,"''E#B#h#B(%###
77#h#O(-/0%#D%2%&'#ZL#h#"9(,3"25##Lk#h#7($%(,#"8#4(,"##JZ#h#1"%-"$###

HH#h#.(-/0%#$"%#7&,,($%3F#>(-$/#5-'@32F(5#
7,#h#L2,,-2/(#U(%&,$#P0(?#=!Q#
 
::AM#JR#L"$%-$&"&'#Z&%@&%#V",12%#
 

DRj# DOK# DO`# DOL# j# j# j# j# j# j# j# j# j# j# j# j# LU# L)D#

:# <# M# _# ]# N#

#
:A oDRjp#KDLGG#D%2,%#D-/$##P=<nQ##
<A D%2%&'#K# #̀ L#



 22 

MA O(-/0%#923&(E#7"&35#>(#/,"''#.(-/0%#",#$(%#.(-/0%E#N#5-/-%'E#$"#'-/$#2$5#5(7-123#@"-$%A##
_A R2,(#923&(E#N#5-/-%'E#$"#'-/$#2$5#5(7-123#@"-$%A#
]A oLUp#KDLGG##,(%&,$#'-/$#PZ!nQ#
NA oL)Dp#L0(7I'&1#

####D%2%&'#$&1>(,#b#K# #̀ L##

K#

`-%'#=# :# <#

=# :# <# #!(7-123#@"-$%#

:#
=#
:#
=#
:#

=#
:#
:#
=#
=#

=#
=#
=#
:#
:#

jjjjj=#
jjjjjj#
jjjjjAj#
jjjjAjj#
jjjAjjj#

`-%#M# 23.2F'#=#

`-%#_# 23.2F'#=#

`-%#]# 23.2F'#:#

`-%#N# #23.2F'#:#

`#

`-%'# V&$7%-"$#

`-%#=# #W,"''#.(-/0%#h#=# B(%#.(-/0%#h#:#

`-%#:# #D-/$#b#T"'-%-9(#h#=# B(/2%-9(#h#:#

`-%#<# #Z9(,3"25#P#",#o=#Q#h#:#

`-%#M# #!F$21-7#h#:#

`-%#_# S$-%#b#3>#h#=# I/#h#:#

`-%#]# #K3.2F'#h#:#

`-%#N# K3.2F'#h#=#

#
#

L#

`-%'# V&$7%-"$#

`-%#=# K3.2F'#h#=#

`-%#:# #K3.2F'#h#=#

`-%#<# #K3.2F'#h#=#

`-%#M# #K3.2F'#h#=#

`-%#_# #K3.2F'#h#:#

`-%#]# #K3.2F'#h#:#

`-%#N# #K3.2F'#h#:#
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::A_#KB#L"$%-$&"&'#Z&%@&%#V",12%#
#
D#R#E#e#=#=#=#=#=#A#=#=#r#I#/#LU#XV##########################
V"&,#%F@('#"8#0(25(,'#2,(#292-32>3(b#
DR#b#D%2>3(#.(-/0%#52%2##
SD#b#S$'%2>3(#.(-/0%#52%2#P-$73&5-$/#7"&$%-$/#52%2Q#
sR#b#D%2>3(#7"&$%-$/#52%2##
ZX#b#Z&%#"8#.(-/0-$/#,2$/(#
R0(#52%2#-'#23.2F'#+#5-/-%'#-$73&5-$/#2#'-/$#2$5#2#5(7-123#@"-$%A#
V"&,#&$-%'#2,(#292-32>3(b#
rI/# r3># Q#
rTL# r"4# #
R0(#%(,1-$2%",#-'#23.2F'#LU#XVA#
H?21@3(#"8#"&%@&%#52%2b#

# # D#R#E#e#=#=#:#<#M#A#_#]#r#I#/#LU#XV#
# # s#R#E#e#=#=#=#:#<#M#_#]#r#T#L#LU#XV#
eQ#### Z#X#E#e#+#+#+#+#+#A#+#+#r#I#/#LU#XV#
\Q##### Z#X#E#\#+#+#+#+#+#+#+#+#r#T#L#LU#XV#

 
::A]#!(12$5#Z&%@&%#
HBs#\#P0(?#=]Q###V",12%#h#KB#L"$%-$&"&'#8",12%#
 
::AN#T,-$%-$/#V",12%#
 
F4.4.3 = 1: Standard weighing     K77&1&32%(5#U(@",%#

#

#
#

#

#

##########################

##########################L"&$%-$/#1"5(## # # L0(7I.(-/0#J"5(#

#

#

#

#

#

#
#

OHGWnGBW#UHTZUR#
:[;=];<=:[##:=b<:b:*#
\\\\\\\\\\\\\\\\\\\\\\\\\\\\#

W,"''####:==A:I/#
R2,(#####<=A:I/#
B(%######*=A=I/#

#
 

OHGWnGBW#UHTZUR#

:[;=];<=:[##:=b<:b:*#
\\\\\\\\\\\\\\\\\\\\\\\\\\\\#

W,"''#:==A:I/###
$%""W'2"BL7LN="

R"%23####]==A=I/#

#
 

OHGWnGBW#UHTZUR#
:[;=];<=:[##:=b<:b:*#
\\\\\\\\\\\\\\\\\\\\\\\\\\\\#

W,"''b#:==A=I/##
?$%""W'2"JLL7LN=A#
D-$/3(b#:A=I/#
s&2$%-%Fb#:==#

 

OHGWnGBW#UHTZUR#

:[;=];<=:[##:=b<:b:*#
\\\\\\\\\\\\\\\\\\\\\\\\\\\\#

W,"''#:==A=I/##
$%"W'2"JLL7LN="
D%2%&'###Z)##

$%"Vf;^"$%"UVc"
#

#
 



 24 

V_A_AM#h#< V3".#O(-/0-$/#`-33#
#
!
!
!
!
!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

OHGWnGBW#UHTZUR#
:[;=];<=:[##:=b<:b:*#
\\\\\\\\\\\\\\\\\\\\\\\\\\\\#
B"A===:b#:==A:I/###W#
B"A===<b#:==A:I/###B#
B"A===Mb#:==A:I/###B#

#
B"A=:==b#:==A:I/###W#

 




