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= [*Rg 2.2)
= V,-V, (2.3)
= 1*R (2.4)
= Vg *R/Rg (2.5)
= ((V,-V,)/Rg)*R (2.6)
= W ¥ 2.7
= (V,-V)+2R*((V,- V) /Rg) (2.8)
= (V,-V)*(1+(2R/Rg)) (2.9)
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s A ar -y L] L
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szl lAussduening (v out) 1ulumuaunish 2.10

out

(R2/RI)*V,,)+V,_, (2.10)

(R2/R1)*(1+(2R/Rg)) *(V,-V}+V_ 211

Gain * (V,- V) +V (2.12)

(Gain* V,) + A\ (2.13)
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"Date 29/02/2000" "Time 10:30:30"

(o )
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CHECK MAINKEY

C

START )

Yes

Yes

Yes

)

No

Yes

¢

No

Yes

O

No

35

Yes Call Submenu Setup
Flﬂg FNC = u] " -7
Flag FNC ="0"
No
Yes Call Submenu Review
Flag FNC ="1"?
Flag FNC ="0"
No
Yes Call Submenu Print
Flag FNC="1"?
Flag FNC ="0"
No
Status Run="1"
Yes .
Enable Timer 0 IRQ
Flag FNC = "0"
Status Run = "0"
Yes

Flag FNC ="1" ?

No

Diaable Timer 0 IRQ
Flag FNC ="0"

1 ¢ & o ' 4
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Flag DSP Time = Flag DSP Time

Key= FNC/ESC ?

Yes

Y

Flag FNC="1"

D S

C )
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SUBMENU SETUP

C

START >

Display SUBMENU SETUP

Call Read Keyboard

No

37

No
Key = SUB4 ?
No

Key =SUBS5 ?

[MENU SETUP]
- Site Info (SUBI1)
- Step Time (SUB2)
- Calibrations (SUB3)
- Utility (SUB4)
- Exit (SUB5S)
Edit site info in EEPROM
-Name -Number
-Address -Tel.
-Fax.
Edit Step time in EEPROM
- 1 sec, 5 sec, 10 sec
- 1 min, 5 min, 10 min
Call Sub Calibrations
Call Sub Utility
Exit
C RETURN

] »
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SUBMENU CALIBRATIONS

< START

)

Display SUBMENU
CALIBRATIONS

Call Read Keyboard

No

Key =SUB4 ?

No

No

38

[MENU CALIBRATIONS]
- Channel Name (SUBI)

I
’E

No
&

No
’Les

Key = SUB5 ?

- Call Mode (SUB2)
- Zero/ Span (SUB3)
- Range/ Offset (SUB4)
- Unit (SUBS)
- Exit (SUB6)
Edit Name in EEPROM .
Edit Call Mode in EEPROM —™
Edit Zero/Span in EEPROM |
|
- Zero | >
- Span \
Edit DSP/Vin in EEPROM |
- DSP(Max/ Min) —™
- Vin (Max/ Min)
Edit Unit in EEPROM
Yes -PU,%,'C,'F,'K, V, A, W,
—
VA, VAR, pH, dB, Ohm,
F,H,J, gL, Pa
Yes Exit
( RETURN

a o o 1) [ o
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SUBMENU UTILITY
( START )
[MENU UTILITY]
- Set new DATE (SUBI)
Display SUBMENU UTILITY - Set new TIME (SUB2)
- Set BAURATE (SUB3)
- Config default (SUB4)
- Exit (SUBS)
Call Read Keyboard

Yes .
Update TIME in RTC ]
No
Yes
Update DATE in RTC —>
No
Yes ) i
Edit BAURATE in EEPROM| [~
No

Set Config default in
EEPROM

Yes Exit

Key = SUBS ?

No

(o )

31 4.7 admsauaasmsiavesTsunsudesdu 1¥amuasy



40

SUBMENU REVIEW
C START > [MENU REVIEW]
-Current Data (SUB1)
- Interval Data (SUB2)
Display SUBMENU REVIEW - Exit (SUB3)

Call Read Keyboard

Diplay Current Data

Key=SUB2 ? Diplay Interval Data

Yes Exit

Key = SUB3?

No

(e )
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SUBMENU PRINT

< SraRT ) [MENU PRINT]
- Current Report  (SUBI1)

- Interval Report (SUB2)
- Calibration Report (SUB3)
- Exit (SUB4)

Display SUBMENU PRINT

Call Read Keyboard

Print Current Report

Print Interval Report

Print Calibration Report

Exit

Key = SUB4 ?

( RETURN )

\ o o ] " =
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1FFh

1EOh
1CFh

1DSh

1D8h

1D7h
1D6h

077h
076h

0000h

42

Name (6)

Unit (1)

Mode (1)

Vin (min) (6)

Vin (max) (6)

DSP (min) (6)

DSP (max) (6)

Span (6)

Zero (6)

EEPROM Memo
2K * 8
Not use
Baudrate Cal R
Run Date& Time Cal#7
Cal#6
Status Run Cal#5
Step time Cal#4
Cal#3
Calibration Cal#2
Cal#1
Site Info Fax. (17)
Tel. (17)
Address3 (17)
Address2 (17)
Address] (17)
Number (17)
Name (17)

o ' 4 ' g ' o q ¥
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1FFFh

084Dh

084Ch

067Ch

063Fh

0580h

057%h

0100h
0003h
0000h

Program Memory

Main Program

Sub Math

DIV Floating Point

MUL Floating Point

ADD Floating Point

SUB Floating Point

Sub user program

Interrupt vector

Reset vector

JUN 4.11 naaarueansanvwveIdIuMdnan

8K * 8
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FFFFFh

F0000h
EFFFFh

20000h
1FFFFh

10000h
OFFFFh

00000h

Data Memory

Page 16 (64k * 8)

Page 15 (64k * 8)

Page 3 (64k * 8)

Page 2 (64k * 8)

Page 1 (64k * 8)

44

- ~
RAM Map (1 MBytes)
\ /
Record 4096 (16)
Record 4095 (16)
Channel 8 (2)
- Channel 7 (2)
Record 3 (16)
Channel 6 (2)
Record 2 (16)
Channel 5 (2)
Record 1 (16) |}
Channel 4 (2)
Channel 3 (2)
Channel 2 (2)
Channel 1 (2)
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R = [e(B)-e(A)/2[I(B)-1(A)]]
inag

e, = 2RI(B)-e(B)
HITUNITVINIING

vV, =V,

I, = VJ/R

Aagll veae, fu e, vz1an
e, —L(1MQ)-L (1MQ)—e_ =0
M,

I = (e, € )/ 2MQ

fing e, Dav ezldn

0 = e, -1, (1MQ)-v,
V, = e (e, ¢.,) (1 MQ)/2MQ
Vx = (ein +emf )12
U 9
unuamm I, 92187
L: = (e, te)2R

unuadluaumsin ldvinmsnuesinsw
4
figa A

I(A) = [e(A)+e,]/2R
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=h.
oD

2

oe)

I(B) = [e(B)te,]/2R

VINAUNITNYA A nazya B @wnsomiai R 18 Ao

2R[I(B)-1(A)] = e(B)-e(A)
N30
R = [e(B)-e(A)]/2[ I(B) m- I(A)] (5.8)
nay
V. = 2RI(B)-e(B) (5.9)

5.2.2 mauasusau lvhniunszuavhuuulvenansna
dusdeamstunszua It ldiu Tnaadidesunsnd fagUit 5.4 maawdumu
R, R, R, oz R, szhifiswiiunua ilelidnsvoovenaesiiy 1 Tasiild R, de
seniaeninavesssduendiuIvaauas R, aeegnininaaiun 3 veseeruend lums
AATEHMINNUUBI995 15IAITeTANIUMTIRLBIIYA (V) nou Tasldnguinisna

Fou 3 A53 Taviosaangli 5.5 vz ldaumsde
\% =V, +e-¢ (5.10)

NIV, 03U 5.4 9214

VRS = Vuul - VL
= (¥, -&;~¢ )=V,
= 6-¢

g 2
nszuan lnaru R Ao

IIl.'i = VKSIRS

L = le -~ )R, (5.11)
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fie, =0Taan 1, =4 faauowi

4(mA) = 0-¢ /R

= i a a
e, =5 Taa 1, =20 Taauoui

20(mA) = (5(V)-¢,)/R,
MIATR, 910

20 (mA) = (5(V)-4(V)xR) /R,

20 (mA) = 4(V)+ (5(V)R,)

R, = 5/16

R, = 3125 Toviy

5
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A% = RI

o L

* vrct' (5. ] 3)
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0 = 4R+V_

auyali v, = 5 Toad 1, =20 fiadueud 9214

5(v) = 20(mAR+V,,

SAWAUMINITDATIAIONUHBMIAIA LA IUNIY
5(v)
R
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a a o ad 1 a a
Tavnansudanwesisanuunaradianlasavz I uemyaseniluiiad Tad

AAIAB 59.2 Uad 12aA +10 ad Iaddefad N 25 esrnyaisod

feg g liuduiadload Wiad s Iihiluiad Taad

14 — 4144 6 59.2
13 —3552 5 118.4
12 —296.0 4 177.6
11 —236.8 , 3 236.8
10 ~-177.6 2 296.0
9 ~ 118 1 355.2
8 ~59.2 0 414.4
9 0 +£10
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AT NN 6.1 m‘s1\1uﬁmmﬁmnmn*naﬂmuumwmTmm

nal | quugil | pH | nan | gungQll | pH | a1 | quugi | pH
9.00 | 26.67°C | 857 |11.00| 26.70°C | 8.79 | 13.00 | 26.83°C | 9.06
9.05 | 2667°C | 8.57 | 11.05 | 2670°C | 8.79 | 13.05 | 26.83°C | 9.06
9.10 | 2667C | 857 | 11.10 | 2673°C | 8.79 | 13.10 | 26.83°C | 9.06
9.15 | 2667C | 857 | 1115 | 2673°C | 879 | 13.15 | 26.83°C | 9.06
920 | 26.67C | 8.57 | 1120 | 26.73°C | 8.79 | 1320 | 26.86 C | 9.06
925 | 2667C | 857 | 1125 | 2673 C | 8.79 | 13.25 | 26.86 C | 9.06
930 | 2667 C | 857 [ 1130 | 26.73°C | 8.84 | 13.30 | 26.86 C | 9.06
935 | 2667 C | 8.57 | 1135 | 26.73°C | 8.84 | 1335 | 26.86 C | 9.06
9.40 | 26.67C | 857 | 1140 | 26.73°C | 8.84 | 13.40 | 26.86 C | 9.06
9.45 | 26.67C | 8.57 | 1145 | 26.73°C | 8.84 | 13.45 | 26.86 C | 9.06
9.50 | 26.68°C | 8.57 | 11.50 | 26.73°C | 8.84 | 13.50 | 26.86 C | 9.06
9.55 | 2668 C | 8.66 | 11.55 | 26.77°C | 8.84 | 13.55 | 26.86°C | 9.06
10.00 | 26.68°C | 8.66 | 12.00 | 2677°C | 8.84 | 14.00 | 26.86 C | 9.06
10.05 | 26.68 C | 8.66 | 12.05 | 26.77C | 8.84 | 14.05 | 26.86 C | 9.06
10.10 | 26.68°C | 8.66 | 12.10 | 26.77°C | 8.84 | 14.10 | 26.89°C | 9.06
10.15 | 26.68°C | 8.66 | 1215 | 2677 C | 8.84 | 14.15 | 2689°C | 9.06
1020 | 26.68°C | 8.66 | 1220 | 26.79°C | 8.84 | 14.20 | 26.89°C | 9.06
10.25 | 26.68°C | 879 | 1225 | 26.79°C | 8.84 | 1425 | 26.89°C | 9.06
1030 | 26.68°C | 8.79 | 1230 | 26:79°C | 8.84 | 14.30 | 26.89°C | 9.06
1035 | 2670 C | 8.79 | 12.35 | 26.79°C | 8.92 | 1435 | 26.89°C | 9.06
1040 | 2670 C | 8.79 | 1240 | 26.79°C | 892 | 14.40 | 26.89°C | 9.06
1045 | 26.70°C | 8.79 | 1245 | 2679°C | 8.92 | 14.45 | 26.89°C | 9.06
1050 | 2670 C | 8.79 | 12.50 | 26.83°C | 8.92 | 14.50 | 26.89°C | 9.06
10.55 | 26.70°C | 8.79 | 1255 | 26.83°C | 892 | 1455 | 26.89°C | 9.06
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e | guwgil | pH | a1 | guugl | pH | a1 | guungil | pH
15.00 | 26.89°C | 9.06 | 17.00 | 27.14°C | 9.05 | 19.00 | 27.24°C | 8.94
15.05 | 2695°C | 9.06 | 17.05 | 27.14°C | 9.05 | 19.05 | 2724°C | 8.94
15.10 | 2695°C | 9.06 | 17.10 | 27.14°C | 9.01 | 19.10 | 2724°C | 8.94
1515 | 26.95°C | 9.06 | 1715 | 27.14°C | 9.01 | 19.15 | 2724°C | 8.94
1520 | 2695°C | 9.06 | 17.20 | 27.14°C | 9.01 | 1920 | 2724°C | 8.94
1525 | 2695°C | 9.06 | 1725 | 27.14°C | 9.01 | 1925 | 27.24°C | 8.94
1530 | 2695°C | 9.05 | 1730 | 27.14'C | 9.01 | 1930 | 2725C | 8.94
1535 | 26.95C | 9.05 | 1735 | 27.14 C | 9.01 | 1935 | 2725 ¢C | 8.94
1540 | 2695C | 9.05 | 17.40 | 27.14°C | 9.01 | 19.40 | 27.25°C | 8.94
1545 | 2695C | 9.05 | 1745 | 2722°C | 9.01 | 19.45 | 27.25°C | 8.81
1550 | 26.95°C | 9.05 | 17.50 | 27.22°c | 9.01 | 19.50 | 27.25°C | 8.81
15.55 | 27.06 C | 9.05 | 17.55 | 2722°C | 901 | 19.55 | 2725°C | 8.81
16.00 | 27.06 C | 9.05 | 18.00 | 27.22°C | 9.01 |20.00 | 27.25°C | 881
16.05 | 27.06 C | 9.05 | 18.05 | 27.22°C | 9.01 | 2005 | 27.25°C | 8.81
16.10 | 27.06 C | 9.05 | 18.10 | 27.22°C | 9.01 | 20.10 | 27.21°C | 8.81
16.15 | 27.06 C | 9.05 | 1815 | 27.22°C | 9.01 | 20.15 | 2721°C | 8.81
1620 | 27.06 C | 9.05 | 1820 | 27.22°C | 9.01 | 2020 | 27.21°C | 8.81
1625 | 27.06 C | 9.05 | 1825 | 27.22°C | 9.01 | 2025 | 2721°C | 881
16.30 | 27.06 C | 9.05 | 1830 | 27.22°C | 9.01 | 2030 | 2721°C | 8.8
1635 | 27.06 C | 9.05 | 1835 | 27.22°c | 9.01 | 2035 | 2721°c | 881
16.40 | 27.06 C | 9.05 | 1840 | 27.22°C | 10.94 | 20.40 | 27.21°C | 8.81
1645 | 27.06 C | 9.05 | 18.45 | 2722°C | 1094 | 2045 | 27.21°C | 8.79
16.50 | 27.14°C | 9.05 | 18.50 | 27.24C | 1094 | 20.50 | 27.21°C | 8.79
16.55 | 27.14°C | 9.05 | 18.55 | 27.24°C | 1094 | 20.55 | 2721°C | 8.79
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a1 | guugil | pH | o | guwll | pH | a1 | quugll | pH

21.00 27.21°C 8.79 | 22.00 27.19°C 8.73 [ 23.00 [ 27.02 C | 8.68

21.05 | 2721 C | 873 | 2205 | 27.19C | 873 | 23.05 | 27.02°C | 8.68

2110 | 2721°C | 8.73 |22.10 | 27.19°C | 8.68 | 23.10 | 27.02°C | 8.68

2115 | 2721°C | 873 | 2215 | 27.19°C | 8.68 | 23.15 | 27.02°C | 8.68

2120 | 2721°C | 873 | 2220 | 27.19°c | 68 | 2320 27.02°C | 8.68

2125 | 2721C | 873 | 2225 | 27.02°C | 868 | 2325 | 27.02°C | 8.68

2130 | 27.19°C | 873 | 2230 | 27.02°C | 8.68 | 2330 | 2697°C | 8.68

2135 | 27.19C | 873 | 2235 | 27.02°C | 868 | 2335 | 2697 C | 8.68

21.40 | 27.19°C | 873 | 2240 | 27.02°C | 868 | 23.40 | 2697 C | 8.68

21.45 27.19°C 8.73 | 2245 27.02°C 8.68 | 23.45 26.97°C 8.68

21.50 27.19°C 8.73 | 22.50 27,020(3 8.68 | 23.50 26.970(: 8.68

21.55 | 27.19°C | 8.73 | 2255 | 27.02°C | 8.68 | 23.55 | 26.97°C | 8.68
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a1 | QuuQll | pH | a1 | gumgil | PH | nan | quugil | pH
6.00 | 25.87°C | 7.64 | 8.00 | 25.87°C | 7.67 | 10.00 | 2587°C | 7.69
6.05 | 25.87C | 7.64 | 8.05 | 2587C | 7.67 | 10.05 | 25.88°C | 7.69
6.10 | 2587C | 7.64 | 8.10 | 25.87°C | 7.67 | 10.10 | 25.88°C | 7.69
6.15 | 25.87C | 7.64 | 8.15 | 25.87C | 7.67 | 10.15 | 25.88°C | 7.69
620 | 25.87C | 7.64 | 820 | 25.87C | 7.67 | 1020 | 25.88°C | 7.69
6.25 | 25.87°C | 7.64 | 825 | 2587°C | 7.67 | 1025 | 25.88°C | 7.69
630 | 2587C | 7.64 | 830 | 25.87°C | 7.67 | 1030 | 25.88°C | 7.69
635 | 2587C | 7.64 | 835 | 2587C | 7.67 | 1035 | 25.88°C | 7.69
6.40 | 25.87°C | 7.65 | 8.40 | 25.87°C | 7.67 | 10.40 | 25.88°C | 7.69
6.45 | 2587°C | 7.65 | 8.45 | 25.87°C | 7.68 | 10.45 | 25.88°C | 7.69
6.50 | 25.87°C | 7.65 | 8.50 | 25.87°C | 7.68 | 10.50 | 25.88°C | 7.69
6.55 | 25.87C | 7.65 | 8.55 | 25.87°C | 7.68 | 10.55 | 25.88°C | 7.69
7.00 | 25.87°C | 7.65 | 9.00 | 25.87C | 7.68 | 11.00 | 25.88°C | 7.69
7.05 | 25.87°C | 7.65 | 9.05 | 25.87C | 7.68 | 11.05 | 25.88°C | 7.71
7.10 | 2587C | 7.65 | 9.10 | 25.87°C | 7.68 | 11.10 | 25.88°C | 7.71
7.15 | 2587C | 7.65 | 9.15 | 25.87°C | 7.68 | 11.15 | 25.88°C | 7.71
720 | 25.87C | 7.66 | 920 | 25.87°C | 7.68 | 11.20 | 25.88°C | 7.71
725 | 25.87C | 7.66 | 9.25 | 25.87°C | 7.68 | 11.25 | 25.88°C | 7.71
7.30 | 25.87°C | 7.66 | 930 | 25.87°C | 7.68 | 11.30 | 25.88°C | 7.71
7.35 | 2587°C | 7.66 | 935 | 25.87°C | 7.68 | 11.35 | 25.88°C | 7.71
7.40 | 2587°C | 7.66 | 9.40 | 2587°C | 7.68 | 11.40 | 25.89°C | 7.71
7.45 | 2587C | 7.66 | 9.45 | 2587°C | 7.68 | 11.45 | 25.89°C | 7.7
750 | 2587°C | 7.66 | 9.50 | 25.87°C | 7.68 | 11.50 | 25.89°C | 7.71
755 | 2587C | 7.67 | 955 | 25.87°C | 7.69 | 11.55 | 25.89°C | 7.71
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nan | quull | pH | e | qumgil | pH | a1 | guvgil | pH
12.00 | 25.89°C | 7.71 | 14.00 | 26.00°C | 7.70 | 16.00 | 26.05°C | 7.68
12.05 | 25.89°C | 7.71 | 14.05 | 26.00°C | 7.69 | 16.05 | 2605C | 7.68
12.10 | 25.89°C | 7.71 | 14.10 | 26.01°C | 7.69 | 16.10 | 26.05C | 7.68
12.15 | 25.90°C | 7.71 | 14.15 | 26.01°C | 7.69 | 16.15 | 26.06 C | 7.68
1220 | 25.90°C | 7.71 | 1420 | 26.01°C | 7.69 | 1620 | 26.06 C | 7.68
1225 | 25.90°C | 7.71 | 1425 | 2601°C | 7.69 | 1625 | 26.06 C | 7.68
12.30 | 25.90°C | 7.70 | 1430 | 26.01°C | 7.69 | 16.30 | 26.06C | 7.68
6.35 | 25.90C | 7.70 | 14.35 | 26.01°C | 7.69 | 1635 | 26.06C | 7.68
12.40 | 25.90°C | 7.70 | 14.40 | 26.03°C | 7.69 | 16.40 | 26.06 C | 7.68
12.45 | 2590°C | 7.70 | 14.45 | 26.03°C | 7.69 | 16.45 | 26.06 C | 7.68
12.50 | 25.90°C | 7.70 | 14.50 | 26.03°C | 7.69 | 16.50 | 26.06 C | 7.68
12.55 | 2590°C | 7.70 | 14.55 | 26.03°C | 7.69 | 16.55 | 26.07°C | 7.68
13.00 | 25.90°C | 7.70 | 15.00 | 26.03°C | 7.69 | 17.00 | 26.07°C | 7.68
13.05 | 25.90°C | 7.70 | 15.05 | 26.03°C | 7.69 | 17.05 | 26.07C | 7.68
13.10 | 25.90°C | 7.70 | 15.10 | 26.03°C | 7.69 | 17.10 | 26.07C | 7.68
13.15 | 26.00°C | 7.70 | 15.15 | 2604C | 7.68 | 17.15 | 26.07°C | 7.68
13.20 | 26.00°C | 7.70 | 1520 | 2604°C | 7.68 | 17.20 | 26.07C | 7.68
1325 | 26.00C | 7.70 | 1525 | 2604°C | 7.68 | 17.25 | 2606 C | 7.68
13.30 | 26.00C | 7.70 | 1530 | 2604°C | 7.68 | 17.30 | 2606 C | 7.68
13.35 | 26.00C | 7.70 | 1535 | 2604°C | 7.68 | 17.35 | 2606 C | 7.68
13.40 | 26.00°C | 7.70 | 15.40 | 2604°C | 7.68 | 17.40 | 2606 C | 7.68
13.45 | 26.00°C | 7.70 | 1545 | 2604°C | 7.68 | 17.45 | 2606°C | 7.68
13.50 | 26.00°C | 7.70 | 15.50 | 2605°C | 7.68 | 17.50 | 2606 C | 7.68
13.55 | 2600°C | 7.70 | 15.55 | 2605C | 7.68 | 17.55 | 2606°C | 7.68
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v | quwqll | pH | a1 | guvgil | pH | a1 | quugld | pH
18.00 | 26.06 C | 7.68 | 20.00 | 26.06 C | 7.66 | 22.00 | 26.05°C | 7.65
18.05 | 26.06°C | 7.68 | 20.05 | 26.06C | 7.66 | 22.05 | 26.05°C | 7.65
18.10 | 26.06°C | 7.68 | 20.10 | 26.06°C | 7.66 | 22.10 | 26.05°C | 7.65
18.15 | 2606 C | 7.68 | 20.15 | 26.06'C | 7.67 | 22.15 | 26.05°C | 7.65
1820 | 26.06C | 7.68 | 20.20 | 26.06 C | 7.67 | 22.20 | 26.05°C | 7.65
1825 | 26.07°C | 7.68 | 2025 | 26.06°C | 7.67 | 22.25 | 26.05°C | 7.65
1830 | 26.07°C | 7.68 | 2030 | 26.06°C | 7.67 | 22.30 | 26.05°C | 7.65
18.35 | 26.07C | 7.68 | 2035 | 26.06C | 7.67 | 2235 | 26.05C | 7.65
18.40 | 26.07°C | 7.68 | 20.40 | 26.06°C | 7.67 | 22.40 | 26.05°C | 7.65
18.45 | 26.07°C | 7.68 | 20.45 | 26.06°C | 7.67 | 22.45 | 26.05°C | 7.65
18.50 | 26.07°C | 7.68 | 20.50 | 26.06°C | 7.67 | 22.50 | 26.05°C | 7.65
18.55 | 26.07C | 7.68 | 20.55 | 26.06°C | 7.67 | 22.55 | 26.03°C | 7.65
19.00 | 26.07°C | 7.68 | 21.00 | 26.06°C | 7.67 | 23.00 | 26.03°C | 7.65
19.05 [ 26.07°C | 7.68 | 21.05 | 26.06°C | 7.67 | 23.05 | 26.03°C | 7.65
19.10 | 26.06°C | 7.68 | 21.10 | 26.06 C | 7.67 | 23.10 | 26.03°C | 7.65
19.15 | 26.06°C | 7.68 | 21.15 | 26.06°C | 7.67 | 23.15 | 26.03°C | 7.65
19.20 | 26.06°C | 7.68 | 21.20 | 26.06°C | 7.66 | 23.20 | 26.03°C | 7.64
19.25 | 26.06 C | 7.68 | 21.25 | 26.05°C | 7.66 | 23.25 | 26.03°C | 7.64
19.30 | 26.06°C | 7.68 | 21.30 | 26.05°C | 7.66 | 2330 | 26.03°C | 7.64
19.35 | 26.06°C | 7.68 | 21.35 | 26.05C | 7.66 | 2335 | 26.03°C | 7.64
19.40 | 26.06 C | 7.68 | 21.40 | 26.05°C | 7.66 | 23.40 | 26.03°C | 7.64
19.45 | 26.06°C | 7.68 | 21.45 | 26.05°C | 7.66 | 23.45 | 26.00°C | 7.64
19.50 | 26.06C | 7.66 | 21.50 | 26.05°C | 7.66 | 23.50 | 26.00°C | 7.64
19.55 | 26.06 C | 7.66 | 21.55 | 26.05C | 7.65 | 23.55 | 26.00°C | 7.64
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Vt = (10mV/°K) * (Tin °K) (6.5)
vt = (10mV/°K) * (273°K) " (6.6)
Vt = 273V (6.7)
Vt = (10mV/°C) * (Tin°C) + 2.73 (6.8)
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Vit
Slop =10 mV/K
3.73
2.73
0 273 373 K
-273 0 100 C

11 6.6 namuaasma Tadvesginsaiueaiey 335 uya

m(Slop) = (5-1)/(3.73-2.73)=4 =Vo/Vt (6.9)
Vo = ((-RERI)-VD)- (RFR2)Edc) (6.10)
Vo = ((RERI)VY)- (RFR2)Edc) (6.11)
Rf/R1 =4 (-Rf/R2)Edc=9.92  Rf=407nlalewy R1 =10 filaTevy

1@en R2 = 20 fi laleviy 14 Edc = 4.92 Thad uazd1R2 = 10 n1a oWy Edc = 2.48 Thad

w1 4 o o
6.2.3 ﬂ'l‘!‘l"lﬂil33ﬂﬂ1ﬂ]1ﬂﬁﬂﬂﬂﬂﬂﬁ1uﬂ1ﬂ1ﬁ
@ J & o fat) Y o o o " = ¥ a o o
ﬂ"ﬁ'ﬂﬂﬁ'ﬂ\1'Jﬂﬂ'lﬂ?l'lll‘iﬁiﬁll‘ﬂ‘lﬂﬁ'u1@1‘1'“]15‘ﬂﬂﬁEN'Jﬂlﬂ'ljﬂ']‘i!"lﬂ’ljil'lﬂ.lslﬂmﬂﬂiﬂﬁﬂ
[ d » . »

imsiannuiiunsaniearsveni nsmdaaugesanusuininlSNguauiadei dwms
° = o o o agq ¥ - = ° o o
MU 10 D3 100 WesiruoIsiaa QNHQHi‘b’ﬂ‘N =40 D9 85 DIAUYAFUT YUSNINITIAND
J g ° o o J = " as - o
A laihinms Tanuaguungiiveanesaiugiu gunsaimswdAuvesguugiives

v ftat ' e a o oo o d’
IMA 1Y BIINATUNN 100 *:ws'utnmmzﬂmmyiym-umqﬂﬂimmm‘dmwasmmw

& o o o =
qums aagun 6.7



RH (HU1015N)

M

66

+5V

+12V D1
IN4148 2N2222,2N3904

D2
IN4148

4-20mA

ZE

VRI
300-500...215
=
o

= o o 4 g o d’ as
UM 6.7 2v5vsuazsudygruvesginsainsudauvesanududuing

@ o o da o Af o a o Y
N svnnezliudyanuvesgunsainsudanresanuruduinilszneudae
as o
e fhuiunszuaith - wieaseshamangmesisusinounemesifivarses
= = 4 o o o o
RoanszgUnsains mdanres A wFuduinsiduraesduiagy ussdu Iheeninly
¥29 1 89 3 Toad Tadwnsosehnuaeslawssdu ihdunszua i 18Taonse wa
¥
m3imnumasudning luemmmdoumsiasgangll  vinszuuiaszes Tnariims
Janadey 12 %2 Tuaiinada 307 6.8 uazgli 6.9
¥
dygruvnglnsaimsmdanwesiauaszgnulaslioglugveanszualni
v o ) 4 { ¢ [ o v 4
udvadedyanm lugunszua iiniundhinesnvesdunaasmanaztiuiingdai lulns
s s o o o ' dw Q¥ A o
apuInsamesiiues 89Cs1 Whigunsaimunumaiamlumsimiialdumans wiemh
i ia Ty TlumieanusuielFlumsyszinaranaziudundng e Ty 312005

fhvesdniufinamazuaaadsglil 69 uarglnssadnvosuesanglugilii 6.10



53.2
]

52.8 4

52.6

52.4 1

52.2 1

67

52 4 O S S S S —

51.8 4

51.6 +

51.4 — T —

““@':P@ @@d”@@ s“@n}’@

¥ &7 o° o O ,\h

ﬂﬁ 6.8 ﬂi"IT\IL!ﬂﬂQﬂ'Iﬂ'!i’Jﬂ“ﬂﬂﬂﬂUﬂ’!ﬂ’J1Nﬂf1&ﬁHWﬂﬁ1Uﬂ1ﬂ1ﬂ

39 -
38 1
37 1
36 4
35 4
34 4

33 -

2 —

T T T T T

L N @'-PQ“

(“\»&»&@'

—&— Air temp

T L T Ll

P PSSO P DS P O
S Lol S H AP N
& &” o° o7 §° ORISR AR OCHICHCERS

31U 6.9 nsmuaasiimsianadeuniguugiiluens

QQ"‘PQ“%'@@'PQ“
N



A ToTo £2

-0

oW1 he

Il
§

N 1
33323333 REFRARER BEODDDID

-0n
"n =0r

[ =il

A

PCH =17
ML =0

ZE3AARE5 El‘-‘::L

pill

%
4 LY, ( B
' ;..»-. N s# D}
il i Es & i P “H
EaRR3525 BEY N i RRES a :E §F§é
- 20A ma-—is- 6‘3 F’
g $2723233323533333%8 d
3 JTJ I
= N
B53aA525 BEY .
E |3332323%22335533353 £
sd | °
A v
bty ﬁ r
FETTITYTS SRRARARE S<av B[ .F
|5 T
| | oF (3aaazazs = LLELLLL S8
NS = e
ae .
: =
- ﬁ *
g 1 Acne=na =
g BERREERE SSEEEEEE  AFYR SEARRS Soau it
JEREEEEE
slzzzEzzzz BE e 3 xe § |
I TN
= = | o = - 41 A
& : ) L 53

L
v

X-TALIY

ok
3N 6.10 2esTuRnAwazudnnadlo luInsaeu Insaiaes



69

U7 6.11 3BT IwewesATiufinAmazI@AINa

—:&%gﬁ

1~2C
D % HM&28512 f—

d
" 82C55
;05275?

U } HM628512 ;
i E n D]g ¥ ]
oo ([J== ] (Js=2 -8

RS232 PRINTER

KEYBOARD

.
@ 1C = gl
%LKI >351232] U > 4051 I D > 4051 s g
us w7 = E
] F ATBICS! oo mm e ( 3|
ut I
— O %’m INPUT 8 CH |

a v d @ A&
7% 6.12 i InssasvvesvesamuninAwazuaa I

6.2.4 uanlAvoIweIMIUTInAIBzIaAINAM T IAMIIAaT

o a

1. annsasudyanuvinglnsainsudanyes1d 8 yeaduam

]

nmsulasdyapusinezuaeniludyguaiaealdglnsaliond 12 in

tD

3. U¥0INDI 013100232 BATILBIA1200, 2400, 4800, 9600



70

4. n3zna Iridhn vzt 27.38 adueunls
s. oas lunisgqua 1.1 dladsad
6. nalFlumsmlasdyapunsueedulny = 90 luTasiui
=1 ' o o
7. Mu0AW97 1 wnzlua
- o a1
8. figUnsaiison Inunasn
9. 19 luTnsneuInsamesives 89Cs1 uneuInsames lunguieniieas

10. Sudunaiiunszua Indh

6.2.5 1uyHanaa ey 3 1wy leun
6.2.5.1. upimon
i " o & o = o
awsofssdguynansmdn 1dTasmsnafd  [FNC]  udmudaohio
¥
[SETUP] a5 nguuydondail
- - -~ o Yy d. o ' - [ o o ' o [ d o
1. Site info AivYhmnARMuafIvBI¥oHUIBIY tavh Ney wes Insdwitazuan
1 I » ¥ ¥ 4
Faamnso 19 Ad [4] uag [v] tiedeniivzud lv ddeanmsud lvlfineutenwmes lFAdeans
vzud lvudInafd [ENT)
GEdl)
ad a Y A A oA o ' o Y
fid [7,[v] imvhiaennSemeud s Tdandeans
v 0 ¥ »
fd (ENT] shwihiienaadenilanduriuiveidng Edit value
¥ . ¥ o
fidg (Esc] imihonidnndu ldlanguneunhiidedenudnzdignms
L] L] Ll é o 4
ud lua1a1ee Taoezi3ond1 Edit value ¥99zdl Ad 1daudai
[<] Mty Backspace
[>] ¥ Shift Tumawn
o by c; t-:; o ar
[*] imunulaoualionys
° 3/ ¢=; c{ o e
[v] imnmdaoualenys
[ENT] imihhanasseniumsud luieimudeyaudaeenun Edit value
o 3 A a vd @ o N
[ESC] vinminenian Tavee liinudeyandivensin Edit value
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AARUIN N,
AMNFANINTF 1Y
Temp.C pH values
1 2 3 4 5 6
95 435 | 7.2 | 8.77
90 200 | 43 7.09 | 8.79
80 200 | 422 | 7.04 | 8.83
70 199 | 416 | 7.00 | 8.88
60 1.98 | 410 | 698 | 8.93
55 198 | 408 | 698 | 8.93
50 1.98 | 406 | 697 | 899 | 935 | 10.10
45 1.98 | 404 | 697 | 9.03 | 948 | 1028
40 1.98 | 403 | 697 | 9.06 | 9.61 | 10.64
35 1.99 | 4.02 | 698 | 911 | 974 | 10.64
30 1.99 | 401 | 699 | 9.16 | 987 | 10.82
25 200 [ 401 | 7.00 | 921 | 10.00 | 11.00
20 200 | 400 | 7.02 | 926 | 1013 | 11.18
15 200 | 400 | 7.04 | 932 | 1026 | 11.36
10 201 | 400 | 7.06 | 938 | 1039 | 11.54
5 202 | 401 | 7.09 | 945 | 1052 | 11.72
0 203 | 401 | 7.2 | 9.52 | 1065 | 119
idumoy
it
hazen
yinlszaumen
1f1ﬁ1j
nou Tuiio
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MATFIUIAZITNINTIVAOVINNIINGINS

¥y
1. dsziaminas fIufun Mg Ine s

qmmmi'ﬁ'q miw | dszamnas puqmmwﬁ’w‘i'u'mmm: MG
n Y f 3
1. anuiihunsanazee (pH) - 5-9 5-9 5-9 5-9
2. 1iTod (BOD) un/a | <20 <30 <60 <9 [1duliToRveada
g1 1ilden N
AnAZNBY 30 UM
3. USumive e (Solids)
3.1 15naesuvaunoy un/a <30 <40 <50 <60
3.2 dSuuaznoumin un./a <05 <05 <05 <05
33 15mumsazaw un/a | <500 | <s00 | <s00 | <s00 |iduduainmliuim
misazarwhnilg
annlnd luifu 500
un./a
4. %M@ (Sulfide) un/a | <10 | <10 | <30 | <40
5. TuTasivu (Nitrogen)
51 91A 10U un/a - . <40 <40
5.2 e3niin luTasiou un./a <10 <10 <15 <15
5.3 uonTuiiio-TuTasisu un./n - . <25 <25
6. viniuunz Tvy un./a <20 <20 <20 <20

v o v
UraININvYaIvYa

UsemMAdMINOUANZATIUMIAUNARBUIHITIA 1503 IMUALIAT

| A
FUAUMMUINININGINT (30 AA. 32) ANUNTUTIFATIILAY 1Y

107 AUt 18 asdui 30 ua. 33
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2. dszmAIMImuINAT FIUAUNIMINTININGIATS
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dsziamerms YUIADIANT Uszinmnasgu
1. 9IMIFAMNNHNIL IR0 INTYA < 00 Hoa f
101 - 500 Y04 v
> 500 ¥4 n
2. Tsausumungnunoiwio Tsausy < 60 Hou fl
61 - 200 Ho4 v
> 200 ¥o4 n
3. ADUNUNNAMUNGUILTIAWTDUNLILIANTD 10 - 30 ALY v
0 IUNYIVIAVOINNIIFNS > 30 (ALY n
4 mm:ﬁﬂi’uifu'luﬁﬁwnqt-j'ﬁ"lf’{%'uaqmgnﬁ'iﬂﬂss < 20w 3
ﬁﬁumungumm'ﬁdumsmuqums faassiau 21 - 100 nd f
101 - 500 M v
> 500 M9 n
5. 97113 153500 A1 INods Inudo v5e ooy 5,000 — 25,000 ASY. v
msAnBuRIvesFInauazIonyY > 25,000 AT, n
6. DINTHNIMIVOINNIIFNS Fgiamis nSooens 5,000 - 10,000 A5, f
TN TN EIMANAZYDUDNYY 10,001 - 55,000 A5, ¥
> 55,000 AT, n
7. guinisfm3Iowassnaud 5,000 — 25,000 AN, v
> 25,000 ATY. n
8. AAMUNYNUILTIAILAITITUY 500 — 1,000 ATW. 3
1,001 - 1,500 ATY. f
1,501 - 2,500 Asu. 9
> 2,500 AN, n
9. Ammmsniedmems 50 - 100 A3, a
101 - 500 AT, f
501 - 2,500 AN, v
> 2,500 AN, n
10. MORDMUNY MU IR IUNENRN 10 - 50 ¥ioq 3
51-250 ¥oq f
> 250 o4 ¥
11, aomuimsiszan dowenni wia nieeuda e 1,000 — 5,000 AW, f
BAvIms Mungndmwngrmunuidisaomuims > 5,000 AT v
12. imlmmmngmuedionisiasaiounsnsunia > 300 ATY, v
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MANUIN A,
v ca J
ﬂmgammamwai

Combined EQUITHAL -pH electrode with shock-proof cylindrical membrane.

For accurate pH values and quick
response. even when there is a large =
temperature differece between the
sample solution and the electrode.
Electrolyte : 3 mol/l KCI,

Standard combined pH electrode with shock-proof cylindrical membrane and ARGENTHAL
high-temperature reference system.

Electrolyte: 3 mol/ | KCI,

Standard combined pH electrode with shock-proof cylindrical membrane and high-tempera-
ture ARGENTHAL reference system with special electrolyte for media containing proteins.

Electrolyte: FRISCOLYT-B,

Combined pH electrode with a specially HF resistant glass membrane for HF concentrations
up to 1 g/l (pH 3. 20 C)

High temperature ARGENTHAL
reference system.
Electrolyte: 3 mol/l KCI,

Combined pH electrode with Teflon ground jiont (sleeve) diaphragm.

Specially qualified for, poorly ionised — >~ 120 mom —
media (distilled water). emulsions, =

suspensions. i
Electrolyte: 3 mol/l KCI,
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HUMIDITY SENSOR UNIT
HU10 SERIES

HUI012N
HUI0I5N

B Characteristics
¢ Easy lo use. because sensor and aclive circuit 15
on the same board
* Including lemperalure compensalion circuit
* Available to measure wide range of humidity
* Excellent for long time working
* Everywhere you can attach small and light
+ We achieved excellent cost performance
* Please selact two type as below
HU1012 sensor: normal type
HU1015 sensor: high quality type
(water residence, heat residance]

[ Application
* Humidilty monilor
* Humidity controller
* Air-conditioner
* Humidifier! dehumidifier
* Automaltic ventilator
* Managemenl humidity of industrial process
e Management humnidity of agricultural house

E Dimensions

oMo § R
1. 1
- 1 ’A/I/Q all

% 20

| m

/

GND

~
'

6.0
Nout W -

E Active condition

HU1012N HU1015N
Input voltage (DC) 5x0.2v
Operaling temperature range 0-50C
Operating humidity range 10 ~ 90%RH | 10 ~ 100%RH
_Slorage lemperature range -30 ~ 50C -40 -- 85°C
B Specification
HU1012N HU1015N
Humidity sensor HS12P HS15P
Llaximum operating current 2mA
Qutput vollage range (DC) 1.0 - 3.0V
Qulpul precision -
25~80%RH (25°C) ey
Beyond above range
Temperature dopendence <+ 5%RH (msagigm
90% response time 19} 541
No. | Name HU1012N HU10}5N
1 Humidity sensor HS12P HS15P

2 Printing Board

Malerial: glass epoxy
L= 1.6mm

3 Area for pulling component

4 Conneclor

AMP (Japan). Ltd.

Type 171826-3
2.5mm pitch, 3 pin
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[JHumidity Sensing Performance [ Humidity Hysteresis
] 1
ACIV, 1kHz (25°C) ACIV, 1kHz (25°C) |
2 7 5 N 1 T ELL
. g Tt it T |
e : : = |
A + 1 .
1 i i S l
A
A Y L L.
LB 7 {
108 L I\ 106 |
SSSSsnss===ss S : |
& O g ‘ i
= g5k IX T Y T = m |
5 RS e 8 : ;
5 | S !
g 10 ﬁ:_ﬁ:_:ﬁ S é 10 < E
E - ; b i\\’\ g : t b I T
E EEEE "\—[ ' £ " T, B
= - - i = ~ s = e i
=i \; h = 104 - --—:ggés_
t Y\A“ = \\‘f \j: i
B \\ o = X .
L S ISEST
1 NI ] -~
REEEN b 109 A NN ..
e o S =t 1 1 e ||
30 50 70 a0 10 30 50 70 %0 , |
Relative Humidity (%RH) *  Relative Humidity (%RH) |
J

OHumidity Response Characleristics

AC1V, 1kHz (25°C)

T
el || Plskatidn jog-faourin
=34 ==
g ol '
] f =
c HE ) = - il
s = 55
a ) ]"‘—
E 104
““\ 1 = —+
G - e
109 e wiitn il wihd
0 10 20 30 40
Time (min)

(Note)
®|f the porous filter of the case is clogged, the response characteristics will be degraded. Use a wide window type if used in a
place with much moistures, dust, etc. -

# |f any DC voltage is mixed in the supply voltage, polarization will occur and this will cause the characteristics to be deteriorated.
To avoid this, be sure to use an AC power supply.
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Measuring Circuit

— Direct current stability power supply

QO +
o |

+5V

Output

Vout

1
47 F 100kQY

7

[ Caution } You must connect another resistor and capacitor as above

Bl Output Characteristics .
(25C)
rs
HUIOI5N ) i
4 s
vs% L7 /17
L s’
Ld £
L F
2.5 AN
n ol "l
o] 4 /'
— /r" 3
o s
= £ £
= ’I //
=% 1 1
S 20 2l "4
o L /L7
4 7
1, ,l
/
(V) |59%"
4/ s
s ,’
1.5 A7
ra Z
4 ’
s
A1 5%
rd ,l
e
1.0 =

0 10 20 30 10 50 60 70 80 90 100
Relatuve Humidity (%oRH)

& WARNING

*Please use within the range of specification
® Don't disassemble or change the component

i



HIGH PRECISION THERMISTOR
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AT THERMISTOR

The AT thermistor is a high-precision tharmal
sensing device leaturing an extremely small
B-value lolerance and resistance

When used as a lemperalure gauge. the AT
tharmistor requires no adjusiment betwean

the control circuit and the sensor.

This insures a lemperature precision of £0.3°C.
Temperalure indicalors and control instruments
are now available lor use wilh the themisior.

AT-11, AT-2

AT-4

////

Part number
102 AT-2
] e j
: Hluhgl.d.lk)ﬂ AT theemisjor |
Rated 2ero-power-
I g Rosistanca a125°C 102 : 1(kQ) J
Dimensions Reslstance lolerance Interchange precision
i ?I ¥ 11 ENENRENEEEE
5-' o ;,:\k RER L i;:’ 1 :|‘ci [ [
oy ey e S fi ESNEREEEREEnR] o forg 1 1] A
| i B < r ? =t L zosc 0 [ A1 11
{ i = ‘ HERE ‘ & Eiass BRI ER N
e oy R ) lﬂ&l‘ﬂ K WM e KN =43 -0 -0 D EE R Iﬁl:
AT.2 2.4 man A g et 121 0= prasipie Enliaraie
[ e
-l /“ Specifications
3 :;,-‘-,_,‘,._, Pan No Rn®*' B-value*? m‘?‘c;m atpe m&sﬁ ﬁa;gd% ?pm;r:(mcj oo Colov coe
102AT-2 1.0kNE1% | 100K 1% 2 15 10 —50~9%0 Blacs |
20247-2 | 20kNt1%[3182<21% 2 15 10 —50~€0 Red i
AT 502AT-2 | 5.0kNE1%[332¢K+1% 2 15 10 —50~110 Yelicw |
1 | 103aT-2 [10.0kNE 1% 323SKE1% 2 15 10 —50~110 [
b 203AT-2  |20.0kNE1%| £013K 1% 2 15 10 —50~110 None
- 503AT-2  |50.0kN+3%| 060K 1% 2 , 15 10 —50~110 Hone
A 103AT-3_ [ 10.0kNE 1%} 3435K = 1% 2 15 10 —50~110 Wnite
1 { | 103aT-4_ [10.0knt1%|3435K+1% 2 10 10 —30~50 None
102AT-11 | 1.0kN+1%| 3100K£ 1% ] 75 15 —50~80 None
oot 202AT-11 | 2.0kN+1%] 182K+ 1% 3 75 15 —50~50 None
AT-4 2 i 502AT-11 | 5.0kN*1%| 3324K+1% 3 75 15 —50~105 None
i { [103aT-11 [10.0kn£1%] 3435K£ 1% 3 75 15 —50~105 Nore
H Bmax W 1 Fas: Raled 2e00-power mum velue a1 25°C.
40~100 Unst (mm) w2 B valve: at 25°C and 85°C.
w3 Time when tarmstor I-mpcrthn mcnn 63 2% ol the lemperatwe Ciflerence. The value ks messured n (he el
Reslstance-Temperature
Tempaeralure - Type Temparalure Type
(*C) 102AT 202AT 502AT 103AT 203AT S03AT (C) 102AT 202AT 502AT 103AT 203AT 503AT
-50 24.46 55.66 154.6 329.5 1253 3168 35 0.7229 1.424 3.508 6.940 13.06 32.48
—a5 18.68 4217 116.5 247.7 890.5 2257 40 0.6189 1211 2.961 5.827 10.65 26.43
__—40 14.43 32.34 88.91 188.5 642.0 1632 45 0.5316 1.033 2.509 4.911 8.716 2159
—-35 11.23 24.96 68.19 144.1 465.8 1186 50 0.4587 0.8854 2137 4.160 7.181 17.75
=30 B8.834 19.48 52.87 113 342.5 872.8 55 0.3967 0.7620 1.826 3.536 5.941 14.64
—25 6.998 15.29 41.21 86.43 251.6 646.3 60  0.3446 0.6587 1.567 3.020 4.943 1215
=20 5.594 12.11 32.44 67.77 190.0 484.3 65 0.3000 0.5713 1.350 2.588 4127 10.13
i 18 4.501 9.655 25.66 53.41 143.2 364.6 70 0.2622 0.4975 1.168 2228 3.464 8482
—10 _ 3651 7.763 20.48 42.47 109.1 2715 75 0.2285 0.4343 1.014 1.924 2.916 7128
=5 2979 6.277 16.43 33.90 8375 | 2123 80 0.1999 0.3807 0.8835 1.668 2.468 6.022
[ 2.449 5.114 13.29 27.28 64.88 164.0 85 0.1751 0.3346 0.7722 1.451 2.096 5.10%
5 2.024 4.188 10.80 22.05 50.53 127.5 90 0.1536 0.2949 0.6771 1.266 1.788 345
10 1.684 3.454 B.840 17.96 39.71 99.99 95 L 0.5961 1108 | 1830 anz
15 1.408 2,662 7267 | 14.69 31.36 78.77 100 L 05265 | 09731 | 1315 | 3.185
20 1184 2.387 6.013 12.09 24.96 62.56 105 B 0.4654 08572 1134 2.741
25 1.000 2.000 5.000 10.00 20.00 50.00 110 | ~ 0.4128 0.7576 0.9807 2368
30 0.8486 1.684 4.179 8.313 16.12 40.20 1 ) n

Uy
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THERMISTOR

“Thermistor~ is the generic nama given 10
thermally sensitive resistors

Negative temperature coelficient thermistor
is generally called as thermistor. Thermistor
is @ semiconducling ceramic resistor
produced by sintering the materials at high
lemperalure.and uses melal oxide as ils
main component.

Depending on the manufaciuring method
and the structure, there are many shapes
and characteristics of thermistors, thus
allowing wide range o! apphcalions such as
temperalure measurement, temperature
compensation, etc

The thermistor resistance values, other than
lhose especially noted, are classified at a
standard temperature of 25°C

B constant is value calculated from the
resistance values at 25°C and 85°C.

Resistance-Temperalure Characteristics

The rosistance of 8 lemperalure is solely a funclion
of s absolute lemperature. Since elecincal power
being dissipaled within 8 lemperalure might heat
above ils ambien! lemperature and heredy reduce
ils tesislance, ©is neCessary 10 1es! lor resisiance
with lemporature. The resistance so measured is
calied RT, which means the resistance &t essentially
zero-power.

The mathemalica! expression which relates !ne
resisiance and ihe absolule lemperaiure ¢!

a thermistor is as follows:

)

Where: R is the resistance al absolute temparature Tt
Re is the resistance al absolute t rature Tz
B is a conslanl which dependslon the
malenal used 10 make he thermislor

Unless otharwise specified.all values of B are
determined lrom measurements made al 25°C and
‘c.

The temperature coellic.ent of resistance of
a Inermislor ¢ 15 expressec in the lollowing equation:

e -—% x100(31°C)

: 1 |
V. | | i

T T
FANN
% s / // | = :
4 ya v 71 H

3 7 7 v i e
2 It T4 LA 3 i

& i i
P A A i |
L/ ?‘7/ » ] ] i
| |7 - o i

7 e A%—f T :

A

Z A

P e ! =

4 { L

i £ s

W) 72 __“ : |
i
'
“V gl .

7 /
/] |
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 I 37 38 as

(UTa107)

Dissipatlon lactor

Dissipation lactor (§) is power in milliwatls
required 1o raise thermistor temperature 1°C.
Maoasured with thermistor suspended by its leads in
a speciliod environmenl.

P .
6= (mW/*C)

P ! Power(mW)
ot Raise lemperature("C)

Thermal time constant

Thermal Time constant (rs) is the time required by a
thermistor to change 63% of the dillerence balween
its initial and final teamperature. Measured with
thermistor suspended by its leads in specilied
environment.

1
£Pp
[ =]
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