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1. &

sHEFFHI IR E N KRR S » By TEE T E TS 5 A P AR S H
FHE B - TS TEA EIPRCFAVEREE T e 420y ERER AN A e B R i R Y S e e = 0 &
AR BE g R S AR SN R RIE A S LI AERE (RS - Rz AR AIvEHE
FEERA H AR E 7R 2SI R LA RefE s &5 LA - fERTA IR E H 2L OIML
(International Organization of Legal Metrology)fy#H &2 i 5 5E 2EHY - IR L EREE S B A 203
FFENE R A TERNEVET 2B BEZNVA H CRYRIaE AR - (H SIS HAHEE LA OIML 1E By
SHEAERA] -

sMEFPAZEEOIMLAYES 3 FE5 %4k (Classlil) - OIMLEY SRS AR &E o AN & 3R 72 CREDR
[&-10~40°C )R 7] B Empe1(mpe=max permissible error) ; [fj H i@ 0sE I AELT T8 FE
FHES R AT g Empe2 » 41 B3R 1 - £ R 1 BRE—({FRELEEEF RS A EE

3 mpe,
e L ——— e
!_
S
[l mpe
| i
le ¢ ————rde— e
| T T _(,)E._.._._,__‘__'__‘I__I“-g
e N e
s T -
0 - _‘E.-aw "
] | e
e t—————— == E.
| L QB .
1
2e I_-_-_-_-_-_-_-_-_-]
1
=3¢ + I___ - .
Situation 1 Situation 2
&7 1
Maximum ) R . .
permissible For loads, m, expressed in verification scale intervals, e
errors on
initial Class T Class IT Class ITI Class ITIT
verification
+05¢ 0=m=50000 0=m=35000 0=m=500 0=m=50
+10e¢ 50 000 < m = 200 000 5000 <m=20000 500 =m=2000 50<m =200
+1l5e¢ 200000 <m 20 000 <m < 100 000 2000<m=10000 200<m <1000
T
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FH B T2t R IR I B 5 4553 FsLoad Cell AT — (i #MOIML 23554 (Class
C)fJLoad CellE2&%{5F T PLc(apportionment factor) <= 0.7 » 411 & 2 » [NILEE T2 H U
(ADC)B’JPLc}fiﬁ—/J\}\j/:\ 0.3-

Load, m
mpe
Class A Class B Class C Class D
Prcx05v 0<m< 50000v 0<m < 5000v 0<m< 500w 0<ms< S0v
Pcx 1.0y | 50000v<m=200000v 5000vem £ 20000v 500v<ms= 2000v S50vems= 200v
Prcx 1.5v [ 200000 v <m 20000 v<m< 100 000 v 2000 vem<10 000w 200v<m=1000v
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2. JREERMA

—f B EOIMLEYEE I Load Cell& A —H2r 2irE  (ReS A LSRR P& N LR RS
O] DUREEEPLc(apportionment factor) <= 0.7 5 [@% 2 ° EminflEmax ° FLoad Celliz A&
AL S (— R A ST B ) 5 Dimin2Dmax » 72Load CellfEH_FHY i A {E B/
{E(— o2 AR AL TP B ) -

Minimum dead load, Maximum capacity,

Emin Emax
‘ Maximum measuring range | Safe
No | - - | load
load | - > | limit,
Load cell measuring range | E;,
Minimum load, Maximum load,
I:Ilrniﬂ Dmax
&% 2

{EI}% Dmin HJ)%‘E%?B/:\ Emin > Dmax ﬂlﬁ\[é%}\j/l\ Emax ’ 2%7ﬁ%ﬁ?ﬂ%)ﬁ%gﬂgﬁ?ﬁmﬁﬁ/ﬁ%ﬁ
W — RS R R B B S RFE 20T Load Cell 2R4HEE ; ek Z4H4E—5& 15Kg
FEHERT > B (et b EFPR Ay EE & Ry 2Kg (¥ Initial Zero AY#E[E|(20% of Max)4Y 3Kg -
RIIEFR 2581 20K g (Y Load Cell sRAHZER Ry 15Kg HYEHEFERLLEZ 2/ -

£ OIML R &y AP E a1 FE Titling ~ Temperature ~ Power ~ Supply ~ Time ~ Creep ~ Zero
Return ~ Durability 25 » ZR(f 2238 285050 75 2 e 18 LLHITE A RE S mpeT - i ELAEH]
SiF e A 0.1e(verification scale interval)zifjnEg s - FrLLEfi—% 3000Count HYEHE
FE - HAS Count FYEL{EZAME] 10:1 » A REHRE ZoK -

SR Bl > 405 A —FH 20Kg #E#% OIML 27281y Load cell - output rate = 2mV/V » 3
AH#E 15Kg » fi#frfE By 59 > DU HE OIML Class I #2885 d i g 1 o3 #r:

2.1. RMS Noise

IR Load Cell EEE =3V - {E5EnHR RERER |

(15K g/20Kg)x2mV/Vx3V = 4500000nV -

f% 3000Count A& HEFER H Hfm/ NAYRREITTER R Ky -
4500000nV+(3000%10) = 150nV -

Ffr L ADC #Y RMS Noise f A By 150nV+3.3 = 45nV FHEFFE&ZK -
Temperature

& hEE L SPAN HYRZE: ¢

OIML {EIREE R E A A E#ELE f-10°C ~+40°C » 7R HiEN 0g ~ 5009 sa 7= R 154
+0.5e » 500g~2000g &7 R {5 ifE+1e » 2000g DL [EE75 R 542 i1E+1.5e -

&% Load Cell Y Pic = 0.7 » Rt HAAYE B rexfia ADC Hgesrfics] 0.3 5
0g~500g i KiR7= F5+0.15e » 500g~2000g » iy AER7E H+0.3e » 20009 DL i KERE Ay
+0.45e -

K[ ADC Span(Gain)d A fE RS » 1000000 %(0.45e+3000e) +30°C = 5ppm/TC
FEAT 15~20°CEURRE @ FrLURE R A E L#EiE+30C -

2.2.

© 2009 HYCON Technology Corp
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& hEg(L¥ Offset ERAYELEL
OIML 75 &5 Rk offset FEREHYZOK ZImE & (LA 5 C A GHEE 1e
{E&% Load Cell #y Pic = 0.7 » [N HAHYE F#rax i ADC HEE7riis] 0.3 5
SRS S b 5 C A G 0.3e -
Kl ADC Offset JZEFLAYE EERRAS » 1000000%(0.3e+3000€) +5°C = 20ppm/C -
g 4500000nV*20ppm/C =90nV -
2.3. INL
OIML fJ#H&arr Accuracy REIRELREAIAR MR INL > f K15 3840.25¢e - Load Cell
Y P L8845 A T 0.7 [ LT ADC Y INL 222K 5(0.25€)%0.3 = 0.075e » 5124 Fs+25ppm -
2.4, EREGRUTREOR
2.4.1. Initial Zero
OIML #77Z Initial Zero FIHBER KE RN 20% » DL 15Kg s HEFEA&F - FI%SEIR
foiH 3Kg -
2.4.2. Zero #HiFE
OIML R 5E Zero WJ#iE (B1+E Zero Tracking) RSB KEER 4% » DL 15Kg Ay
{EFES P - Zero HYHIE(BLTE Zero Tracking) ~ G848 0.6Kg -
Zero Tracking 19 & B R 51488 Zerox0.25e ] B BB ENVIE N T A BEfi Zero
Tracking -
2.4.3. Tare
EAF Zero LU IS REE Tare
1t Tare DIRERUEIRZHA 79 NET 5 Tare 8w
1F Tare IHEERLENHG A 7] Zero Tracking IhEE
AL Tare Fix RAVERNEHE
‘& Tare [0]|Fl] Zero£0.25e B E]HY P Tare THEE
2.4.4. Change of Indication
BEBENER > T PNNEEREE > il ADC BYE#RH2/N N 18
2.4.5. Limits of indication
I ANIEURE B R KFEE+9%e
2.5. HY11P14 #ysEt&
ROM = 8K word
RAM = 512 byte
JEES ADC Gain fY522E 5ppm/C
SEREE ADC Offset 3212 20nV/°C
ADC 11J INL = 20ppm
ADC 1y RMS Noise 40nV @ 1Hz
SR mpe FERAIRMEF IR PLe<=0.7 ] Load Cell -

LR R 2B 2R 2

L 2R 2R 2R 2% 2R 2 2

e ]
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3. &Ripk[RHE

BABERLRBERRNRESE

HYLIPI LGID.

T
Price Scale - Boady Board

3 e Feviion
“ /A09002-1 V01

D a0 [Swt o
= o

3.1. ADC HEJFHZS

Battery

=

4 us EN

Q3

Regulator | Qut

3.3V Out (VDD |
VSs

10uF

Battery

ACM
= 0.1uF

VSS HY11P14

- L VY AILIA |
—— 10uF
™ ’ T@
N 0.1uF

N N ATl

L A2

— 0.1uF

AT3

— ——— — — ——————————————————————————————— ]
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Load Cell #y Power 5 VDDA #Z£{i - HY11P14 ADC 1y Reference Voltage $; VDDA Ei
VSS » HH AI2 B AI3 #E A > Load Cell Vi HEEEAFH AIO B Al #E A o

‘= e f6E Power ON/OFF ##§# % NHF - Q3 Z 3 - [LHF U5 Regulator g 3.3V 45 HY11P14
iy VDD » BRI HY11P14 fi Power On Reset 253 65mS » SR1EFEFBHIGET » & 5LHE
PT2.5 #'& Output High » %% — i D1 (£ U5 FYELERES o

BRI HET PT1.0 % Low B3R ON/OFF BrRHfE 1 - BhiFHIET PT1.0 % High B
e ON/OFF B E TLALHHEE - i PT2.5 BAPF » b US R 0 2 5] ON/OFF Hy{ERT -
3.2. Low Battery

Vbaterry
o

HY11P14

R12

R13 546K

B 5

F7s VDD EJEZ4K H Regulator fi it FrLAfE (8 A VDD SR B g1 > B LA Battery
ERRFRLESEE - H 11P14 NEERREHE 24017 PT1.2 (LVDIN)# A -

% PT2.5 Output High B Battery iyE&EBE4S H R12~R13 43 & A F] LVDIN > 415 LVDIN
?'E@EEBA 1.2V > HY11P14 (YR EREH 2400 LVD JHE & 10 St DB E R &
i o

Y HY11P14 (NEHY ACM AR ELA ORIV ME - MR A4 5 nY HIE K E
FR > pLELEREORE (580 R12 - R13 & -

o
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4. 50/60Hz #y Normal Mode Rejection

HA HY11P14 P36 RC B85 B 2MHz» Output Rate 5/\ 5 8Hz P51 Comb Filter
Fy 2 [ - Rt 50/60Hz AYEEJRINHEIRESREA £ > RILERU A ME 4.9152Mhz 1y Crystal {E
Fy ADC HyFEREA > W RS 5 3 1Y Comb Filter » 3545 1] LAfREE ¥%f 50/60Hz+3HZz 1I{Z55%
%1 95dB HYHIHI R -

AD C 3Hz Output Rate

Output Rate
150Hz

19504540, | Bit17~40
IIJ_II

— { 1 1
? 41 Bits Register-1 41 Bits Register-2 |« 41 Bits Register-3
4.9152Mhz

24 Bits
Output

1 1 1

24 Bits
Register-1

24 Bits Register-2 24 Bits Register-3

&% 6
B 6 =R —(# 3 fEHYComb Filter(SINC®)iy7r: & - ADCHYHURESEZ SN
4.9152Mhz Crystal/3#H 7 4E 307.2KhziVHUEH%2 - ADCHYOutput RateiZEfE[RLL 2048 » 15
#] 150HzOutput Rate - # A Comb Filter 7EFE4-3 {5578 41 BitsfipEE - ##E 50 &1/%
HyBit 17~40 g EM R fx &t 24bits - Output Rate £ 3Hz -
F 2 3 fEHY Comb Filter » IR B A G GR{% 5 3 A4 23 el iHy Data -
RSB EE A (H M 50 £ Fg - 3 Bl > MEMNNEFHRG L N

('—095"}3 ~16.93
Log: Bits » {0 pE BN E EURL 8y 70 By 17Bits - R Data €782 5K

(Zle.gsj
Tol7
NN

© 2009 HYCON Technology Corp APD-SD18013-V02_TC
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5. EERYIRE

5.1. RIEMFER
J4 FpR 1R TEFHSES13 > J4 Eﬁaﬁﬁ%{ﬁ fE \RSTERER, » LCDEE A B2 7
Y J / J / _C J7C 4d
L HL. 5H- 64 /65
BRI %TADCV}.‘&BR%Z FARADCHE(H
B 7
1 2 3 ADD
4 5 6 Dw
7 8 9 Rev.
0 Tare Zero
TSR TIRE

1. 0~9-> B

2. ADD > 1E Mirfgsiel ADC Fa K EHuR i
3. Dw >1E[EIfir ek ADC & X SRRk aHE

4. Rev.> {#¥

5. Zero > FFEfE

6. Tare > #IE§E

7 > /NEURRSR B AR

(1) ADC #&% Bit EiiVseE

5/7/:’5/: = j /bbf

t # ADD#E AJEMADC R HYBItE

5%%/E[/LE = 5/ /gg%/
2

5H-06 | |- 3 /684
‘ % 1 T Dwii \JERADCH 1Bt

B [ ] — L 7L [
5H-U5 53 /51

(2) LR
PS4 ERIE—6 15Kg BYEHERE - B/ MENTIE 59 - F51E 1/3000

e ]
© 2009 HYCON Technology Corp APD-SD18013-V02_TC
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frakEzE @ T ¢ ARSI Z S,
g JL:: Y R B
L7, CCrrO UJ/@U
l P SE 8 BhEE B LS E 2
B WERFEBNE
I~ ) N RAREE _ T E
L 170 JU L UJ/bU
l EAEHEIRERE U E 1% 5 a0 %
I~ [ — _ ) 1
L/ ﬁuuu %ﬁ@fu

l CIEEIEwe SRl dsEalEk ol e g

SEHK

2. FHERE

EMIESE R EARIE S (EEPROM NE/AFLIE Data) » FERHHET G5/ A —EBri%E

F7 o BLERBAMEAZ - ] LUtg il LCD 25 A B sl HARRE - I o] DL L B BRI R &

fF -

YR AR R BEES 2 iy AFEFEAYE10%(21.5Kg) DA _FRIEE R~
— - COJ -
Fc 5572 15

EFAREIRGE R B taE AFFERHERZ - BURA EZR 8

MZTRIEE I B BB (T BB

aTalala [ [17777
A UUU U x U Uy
'
e} * !
Twy o BEETE I T e BRI
E# 8

1. B AB(H
i AR5 0~9 B NERLT > FIDUEREBUREZTR - FlEm A 36.58 JT

HMXEEEdk

U0 jbﬁu LUl
LM A EE R
LU v 3554 LOl
v B 2K R
Sl w 4658 /3. 16
WRAEEER
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[0
uuuﬁKg

J658

WREEHEBRAFFEF » BUR

; =
-gl - 4654 || - - ----
2. EFZE(Zero)
=P ER N R KFEERTE3%(4509) » AT DUEERE -
ko
* A1 B AEH3% LK (£4500)
CEro g aog
* TRERER
FI0000 07 {7 10007
U U xe LJ L.y L
3. {1EE(Tare)
ERHE_FAVNRERRFEE+9 > 1] DUSHIE - R E EEEE RN 21/4d SENRITHCHZE
BHEHETIEE - WK Tare £7595% ©
el
I Y _
) _ N F00007
& I/ & LJ L.y
; BERER
1000007 [ 10707
Ly Kg Ly Uy

e E o 2 E B+ 1/4d HEN - HITECE Tare £5755% > 87~ zero 15l

HELIAE ©
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6. HEKRE

TR OIML A BIEf LA T YA -

6.1. Discrimination

Bar. pres.:

At start At max

Temp.:
Rel. h.:
Time:

(only class 1)

HYGON

HYCON TECHNOLOGY

At end

X a

hPa

Load,

Indication,
Iy

Removed
load
AL

Add 1/10
d

Extra
load,
=1.4d

Indication,
I

lo— 14

Checkif b—h=d

oPassed

oFailed

© 2009 HYCON Technology Corp
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6.2. Weighting Performance
(Calculation of the error)

At start At max At end
Temp.:
Rel. h.:
Time:
Bar. pres.:
(only class 1)
Automatic zero-setting and zero-tracking device is:
oNon-existent oNot in operation oOut of working range oln operation
Initial zero-setting > 20 % of Max: oYes oNo
E=1+%e-AL-L
Ec = E — EO with EO = error calculated at or near zero*
Load, L Indication, | Add. load,AL Error, E Corrected error, mpe
L 1 L 1 L 1 L 1

Check if |Ec| < |mpe]|

oPassed oFailed

© 2009 HYCON Technology Corp
www.hycontek.com
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6.3. Zero Return

At start At max At end

Temp.: T
Rel. h.: %
Time:
Bar. pres.: hPa

(only class 1)

Automatic zero-setting and zero-tracking device is:

oNon-existent aln operation oOut of working range
P=I1+%e-AL
Indicationof
Time of reading L(ﬁd’ zero, Add'A:? ad, P
lo
0 min Po =
Load during 30 minutes =
30 min | | P30 =
Change after 30 minutes: |A(P3o— Po)| =
| 35min | | | P35 =

Change after 35 minutes: |A(P3s— P3o)| =

Check if a) |[A(Pso—Po) |=0.5¢€

b) |A(Pss— Pso) | < e1 (for multiple range instruments only)

oPassed oFailed

© 2009 HYCON Technology Corp
www.hycontek.com
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6.4. Creep

At start At max At end

Temp.: T
Rel. h.: %
Time:
Bar. pres.: hPa

(only class 1)

P=1+%e-AL

Time of reading LoEd, Indic?tion, Add.A:i)ad, p AP

0 min
5 min
15 min
30 min*

1h
2h
3h
4h

AP = difference between P at the start (0 min) and P at a given time.

*  If condition a) is met, the test is terminated. If not, the test shall be continued for the next 3.5 hours and

condition b) shall be met.
Condition a): AP < 0.5 e after 30 minutes; and AP < 0.2 e between the indication obtained at 15 minutes

and that at 30 minutes

Condition b): AP < absolute value of mpe during the period of 4 hours Check if condition a) or b) is
fulfilled

oPassed oFailed

© 2009 HYCON Technology Corp APD-SD18013-V02_TC
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6.5. Stability of Equilibrium

At start At max At end

Temp.: T
Rel. h.: %
Time:
Bar. pres.: hPa
(only class 1)
Automatic zero-setting and zero-tracking device is:
oNon-existent oNot in operation oOut of working range oln operation
In the case of printing or data storage:
No. Load First printed or stored weight value | Reading during 5 s after print-out or storage
(about 50 % of Max) | after disturbance and command minimum value maximum value
1
2
3
4
5

Check if the first printed or stored weight value does not deviate more than 1 e from the readings during 5
seconds after print-out or storage (only two adjacent values allowed)
oPassed oFailed

In the case of zero-setting or tare balancing:
Zero-setting Eq=lg+ %2e — AL — L

No. Zero-load Load, Ly Indication, I,

(<4 % of Max) (10e) after zero-setting Add. load, AL| Error, B

DB WN|I=

Tare balancing Ep =1y + 2e — AL — L

No. Tare-load Load, Ly Indication, |y Add. load, AL

(<4 % of Max) (10e) after zero-setting Error, Eq

| |WIN|=

*

Apply the zero or tare load, disturb the equilibrium and immediately release zero-setting or tare, apply Lo
if necessary and calculate the error according to A.4.2.3/A.4.6.2 of R 76-1. Perform this five times.

** Lo (10 e) shall be applied only if an automatic zero-setting or zero-tracking device is in operation. L, shall
be applied after releasing tare or zero-setting, immediately after zero is displayed the first time.

Check if Eg<0.25e oPassed oFailed
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6.6. Repeatability
At start At max At end

Temp.: T
Rel. h.: %
Time:
Bar. pres.: hPa
(only class 1)
Automatic zero-setting and zero-tracking device is:
oNon-existent aln operation
Load (weighing1-10) Load (weighing 11-20)
E=1+12e-AL-L
Indication |o§3d' E Indication Ioégd' E
of load, | AL of load, | AL
1 11
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20
Emax— Emin (weighing 1-1 0) Emax— Emin (weighing 1 1-20)
mpe mpe
Check if a) E<mpe (3.6 of R76-1)
b) Emax— Emin < absolute value of mpe (3.6.1 of R 76-1)
oPassed oFailed
© 2009 HYCON Technology Corp APD-SD18013-V02_TC
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6.7. Tare

Temp.:

Rel. h.:
Time:

Bar. pres.:
(only class 1)

Automatic zero-setting and zero-tracking device is:

oNon-existent oNot in operation oOut of working range

E=l+%e-AL-L

Ec= E — Eowith Eo = error calculated at or near zero-

At start At max

oln operation

At end

L Add. load, Corrected
Ii_oad’ Indication, | AL Error, E error, EC mpe

} 1 } 1 l 1 } 1
Fast
tare load
Second
tare load

Check if |[Ec| < |mpel|

oPassed oFailed
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6.8. Temperature
Automatic zero-setting and zero-tracking device is:

oNon-existent oNot in operation oOut of working range oln operation

P=Il+%e-AL
Zero Add.
. Temp Lo Zero-change
Date Time (°C) |nd|c?tlon, IoAaIij, P AP ATemp. per ... °C

AP = difference of P for two consecutive tests at different temperatures

ATemp. = difference of Temp. for two consecutive tests at different temperatures
Check if the zero-change per 5 °C is smaller than e (class Il Ill or I111)

Check if the zero-change per 1 °C is smaller than e (class 1)

oPassed oFailed
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7. Demo Code
o

HY11P14-OIML
Price Scale.rar

e ]
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