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Wik, EERFAERMERATRR, AP,
1.1 3|5

TH2512+/TH2512A+/TH2512B+% i LA FEL FELINR A T F T - S8 FBH . A SR 2 — 3RS L L e
PEL 58 AT R R R B H FH IR A . AANER T RESER R PERe LR, SRS R, SRl T, &
FERGE, BRAR L B B A = 37 DROd G 56 1) 75 22 LA S S0 =5 v W 10 e A BE I R R 22, RIS 3R B
PRI HANDLER $2 1. RS-485 2 [1 Jz RS-232C #2 NN SMEH T H 3l /i R EALZ AR 0L T

At
D& R IR SIS
FELBH A R % TH2512+: 1uQ ~2MQ
TH2512A+: 10uQ ~200k Q
TH2512B+: 1uQ ~20k Q
MR AT A PR 20 (R/AD
85k 6 /B
R FEAKEE: £0.05%+2 7
Pid R PR R E 4
IyUETIRE: LOW, PASS, HIGH, Handler K% R
I AR F B TS = Th e
RS-232C ThRE: % i A8 Y E B8t I A al R Cibr i ar & (SCPI) 4% 3w 5
RS-485 Ljjfig: i H] ModeBus #1iX
HANDLE 42 112 1245 U A] A 38 -5 TT AR RO BUARAR B 15 4 AR [F)25 R 43 e TT AR, e 434 45 e R LA
A

1.2 (EREEE
FRIE &

YR HLE . 220V (1£10%)
HLJE AT . 50Hz/60Hz (1 +5%)

DiFE: <50VA
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EH TAEEE: 0°C~40°C, VEBE: < 90%RH
S TAEIRSE: 20°C+8°C, BE: < 80%RH

G SR E: 0°C~55°C, VBE: < 93%RH

THURTII E]: = 30 70, SERFAES N ARk B 2408 e SR FREAT

JLEEE0ER
R LA BE. FCEE . AR A R BT A

ORISR, P FUHCAE AR L R AR o B A ARy 5'C~40°C, HIRREAA T 854RH
MBREP, 2R RS AR, ERT S F b

GBI, AT HCHIBIRIL, DU 19 SR LGN, V0 (ROCHAL T RV
XS—FO

A% S 20nQ B 200mQ BRI, SLE A ERLIATINR, TSR ORI
WARS, SRR, BRI, RS, H RN, BT, W ON
BRI, RE

AR R A DYl 3k, PrAAETR Y, — i BRI S+15 S-m#kfil, D+5 D-dmfichd, 40l

A AT AR AR X TR — 88, (A 2 AL AN S FE s, R R R 20000 S5 AN
L&/ NS A A TR s st A MR E AR Bl HRTEAIIE R Q, ANBUR TS AL, NS AR
20. 000 Q =AY, BIVREFRER A REMHK 20. 000 Q, H/Mll 2. 0000 Q
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F25 WmRAIRERPA

2.1 EIEHRIERA
BT AR S = B s o

—_—

TH2512+ R BRI 140-2MQ

On

Remote ° ) ) ) Fast Slow

i [ me Q kQ Min@‘
o |

\ J

- _Unknown—

) A

7 (16)

L J\ = DAN J,

L &oR: JPHLBRON ROBHFEAE) o 2 IEDIRETITRY, BonBRA % CRRIRZEH ) , 4% Disp
B, WAE R S Yl

2. 3BE: FEHLERIN Y Slow (1938) . #%°F Speed ##, W1E Fast (if) Al Slow (1g3) 2 A7) #z .
3. 3SR BIELLMGL, JFHLBOAT I,

4. B RN, JEHLERASCH, T Falfilk s/ R S UL BE v 2 S I il A
5. 7yik: JFHLERINKM. 4T Sort 8, 57547 On sz, WIMEIHEEITIT .

6. 7% Wi, 4% T Clear f8#, # On firg, FUILELE/R 0, MIEETEHK. 2 AutoRange 4 On, N
EELUEE, 24 AutoRange N Off, NITEE LRI =2

TWHE: ZHE, KIAET Set BEATBLENEISE, i TR, 7rik ERRME, OB, RS485
Hodik, ENYERCE.

8. FME: X Auto X mZENS, ARNEZNER, JIHERVOVASIER. % N EREE, Auto JTHK, BUE
TR, AR .

9.mQ, Q, kQ, MQ: FAHRIRIT, 0y EE, Bay, TR, JER.
10. Low, Pass, High: 7} 487- 4T« 70k T P, SRRk .

11, bg. WEIRSH, Hmidy

12: THE: WECIRART, Bl i

13: fof: WEIRESH, A% —f. BUEERN, BE T,

14: A% WEIRESH, A% . BUeEfn, S5 R,

15. Remote : EREFEHIAT, A HlHMU, On AT 5%

16: Unknown : 4 ¥ o

EMEIRETRNBIRAR
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17: POWER ON/OFF: HELE %,

2.2 [EE#RIUZRH
JE R B B E TR o

RS-232C
BUZZER [ RATING [  FUSE |
| ~ 220V/50Hz_| TIAL |

fe.@ ®

« (@)
MIIm @

DEVICE HANDLER :] X
& @

1. RS-232C S ATH . SEILE H A3 AT I8 15

2. BUZZER: iR\ T34

3. ORBS L2 ARG R . 22 REHIVRORRG 22, ORI SN ACT IR
4.USB #%1: it USB DEVICE $3 I AT LASZHN L 428 i A 2% .

5. HANDLER [T @i HANDLER #21, w7 ERIA s H 2R 25, LB E MR, X33z Dt
Ebas 45 s 5 MBS 5, A @ iZ 4 0 a] DU N B il R A5 5 .

6. FHLk: LI S5 IEs S RO TEAIE, T ORY UG Al
TORARE: TR ARG RS
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$3E REBEA
3.1 —fRfEM AR

i EHRYELE, PSR A, BoRANES, AL E R D FIRES:
B2 Auto (AZEFR)
4R On (P ERfihR)
2R R Gl H BEAR)
R Slow (187d)
I3 3 OF £ (433 5% )
WE :0ff (BB K H)
AR 7~ uuuuu PRI R, FERE ERY

3.2 miEfFERIRAA

TIETNEEL A
FH P2 AT A PR ARS8 1D 5338 D REREAT 7 b (O B ) (QO) , 4% T AR %, 4135 On AT R15%, HEAAHEIRZS .
LRSI R Disp SR R R 30, Hrh%h  CRURHBLEHARFRD) /ARFRAE X 100%. 2445 58T F IR
i, Low {T5%, *4KT MRS, High XT38, FEWIFEIAN Pass JT52, Pass RIENSGAR2, T LI JE
BT SR ¥R

Boriky On i, B EREARERR, HERN%, WRERSLhREE, % TR, Vs R
I

Pha &5 R n] AT AR Low, Pass, High 4T&7x, tHn] fHigny 28 & Handler %t o
WARIE 7 IRAS, 1% o, On SR KHEDAT,
Handler RATE4EFT B A B R
ik E iR
SR A H B /N i A, AT B e P, RS B B R, FHEUE B,

BN BEE, WINGRSER-Std-29 0.5 8, M5 Bon P ERIARAKE, TN AR, B
BRI RIPRER AR B L T i EE, WIS BoR-1o-2 0.5 8, )5 Ronfrt BN MR E 70
P, M ETAARRERBEEENS, Bde Mo ER, SRS ER-1i-27 0.5 7, 5 Sonts
BEM ERE WA, HENAARBERBEENS, 200280 EEM, %N RERE on AT
Ko

BRI $2 R 7raBE, On AT RS EIBEA 22 RS
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B4E FO5EIR

FA4E EOS5@EM

AALEE AT B RS—-232C 8] RS-485 HEAT Hi s 18 THAN To A 28 b s Az ], (B & A al [ERHE T &
A P AN [] T A2 i B R8T . RS232 i F SCPT #0i, RS485 i F MODEBUS 3.

4.1 RS-232C i&#F

M. RS-232C #: 4R 1 IP41,0P42 BRLL % 23 I (Y BRiA).
OPFUEE: HFRERIK, L PR RS-232C, FUE TR EELE .

RS-232C O %EH

A RI9600 % CARTAR) , LA, 1AL (0) , shrBdRfI A AL (1) 10675
AlfE TR

RS-232C &% 1A
TH2512+)5 [H AR IRS—232CHE T4 JFE K F AR UEQ S 228, 2B RI% . SRl ShEh .

55 455 RS 5| S
RIABE A TXD 2
BWUE S RXD 3

it GND 5

KATH25 12+ FIY, FERS—232C+% H HL4R ) — U4 AN A28 5 AR FIRS-232CH% it o 53— i A 45 PC

S5 TR FRIRS 232045 111 4 Bz .

FEHLLLG 5t AT LA A #R RS -232C4 H D e
RS-232C 4% E

RANGE COMMANDS (Ef£#r4)

RO: EAEHZN (WIEHED

R1: 20mQ &= FfE (TH2512+, TH2512B+)

R2: 200m Q &%

R3: 2Q &%

R4: 20Q &

R5: 200 Q #fE

R6: 2k Q B¢

R7: 20k Q & f%

R8: 200k Q EFE (TH2512+, TH2512A+)

R9: 2M Q &F# (TH2512+)

RF: EFEREF

SET COMMANDS (% &%)
S0: 1&g (WILAME)

S1: Pk

S2: Jrif ON

S3: 4rik OFF (WIUA{H)

S4: ER R (WA
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S5: WR%

S6: HSK (HIAHMH)D

S7: B

S8: &% ON
EE

S9: JEE OFF (WItEE)

C0:1300.2;

BB IEPRFRE N 1.3002k @ CH BRI Q AL HIED

C1:23.5;

WHE ik FRRY 23.5% RN E 73 LLIR /N

C2:23.5;

WHE ik TR 23.5% RN H 73 LLHIR /N

START COMMAND (R #h1r4)

G: JAah Uik

Require Data Command CiZHt#r4)

? s GERAIEAER IS R

F ey LA K% FiRA S i 4
LR A AR, AC#IR [FIERROR

i BUIEAR

1% 28 B . H=*dddddd uu
H: Sor28% dddddd: JR%E
P:. #iEr% R: #FREAR

FAFERRAZHIEAT, o L E 1, AR

uu: Hf7

P SR HE R L
R1 R=** ***m0 R=999999mO0O
R2 R=*** **m0 R=999999mO0O
R3 R=* #%%%() R=9999990
R4 R=** *%%() R=9999990
R5 R=*** **(Q R=9999990
R6 R=*****KO R=999999kO
R7 R=** ***KO R=999999k0O
RS R=*** **KQ R=999999kO
R9 R=* ****\|O R=999999MO
= TR FRCRT i 7 0 P
R1 [ A P=999999%
R2 Pk *x0s P=999999%
R3 P= *kkx0s P=999999%
R4 P=* *xx0f P=999999%
R5 p=Fxx *x04 P=999999%
R6 P=* FxEx0s P=999999%
R7 P=* *xx0f P=999999%
RS p=Fxx *x04 P=999999%
R9 P=* FxEx0g P=999999%

HEw (RELF
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4.2 RS-485 %

ffif: RS-232C #E04 | JP41, JP42 Bk & 1-2 Ji.
e N ERIUR, LRGP RS-485, FRIRIE N B NHUEEIERE, ELF R TR E R .

MR RR
RS-485 #2105 RS-232C 2 L FHFRUE O (O ZEfa8%, 1 i 485+, 4 i 485—,
55 RS S
485+ 1
485- 4
ISR
4211 5Eigs
RIAEAK
X4 | ThRg | Huhb | Mok | FAFE | A | T O| O BUE | e B | CRCIK | CRC &
HihE 15 (=LA &AL 2R ZRE B | I FHin
=Y VAR I (1A
R [A A%
INE SN ThEe AL Hodik =47 HuhEER AL FAFER L FAFER L CRC 1% CRC &
=2 &AL

—_

CUACER R RE: R AR AR A R, BT DA ASCEE R TR e SRR AT e, BUEYE A 1732,

L2 THEEARED: AFRARTLAS — N, WIS Z2ANM0E, B LAY N 0x10.

-3 Mk LRI AR AT s AT E R A A R A A b, iz bk AT DU S A bk, BT B
FEWLE k.

A TN AVRAL: R KEE B N AR IE0E, BAFARIKINA 2 .

SR RORARUERES NN RE, 20 2 A

6 BT U HE Y ne R B X A A BN BIER

. TCRC /&1 CRC fik: CRC 16 AR5, FRAT TR A R32:5Kk 347 CRC 56

—_

—_

RG] BoEBUE AR, H IR ERF Iy 0x001, AXE8g0 5 2, BHAEHE 0

TE A -

0x02 0x10 0x00 0x01 0x00 0x01 0x02 0x00 0x00 CRCAK | CRC /&

ﬁ@{%lﬁ‘:

0x02 0x10 0x00 0x01 0x00 0x01 CRC fi& CRC &
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4.2.1.2 %ES

RikkE

XAl | ThReARRY | bbb | HWBHRAL | FFAEAREL | AR CRC fi& CRC 1
DA AL

IR [l A% =

fcisthl | ThEeACRY | FATRE | BEETAT L] e HHEF n | CRCAK CRC

Lo 1A asthhl: IR AH bk, vT DAZEACES I TR B e ST AT e, BUEYE R y: 1732,

L2 Dhaefts: AL LIS —/MUE, BrTbl5 24 5dE, Frl RS : 0x03.

1. 3 bk s R AR A7 ST A AR AT B A7 A ki, 12k o] LR SR A ik, T DL
e WL Lk

1. 4 BAF A BN AEAL . RRARUIRE S NGB NEE, FNFARIIANN 2 ADFAT,

L5 FHaE: RRARKEEES NFTHAE, 20 2 NMFT.

1. 6 Fdl 77 U HdRF1 n: W B X el A 5N B 2.

1. 7 CRC f=y#1 CRC {f: CRC 16 fiMeher, FRATTK A & RIEKIFAT CRC K5 -

UL o AR, RGNl 0x009, ACAR 5N 2

a2 2 -

0x02 0x03 0x00 0x09 0x00 0x02 CRC fi% CRC &
IR E

0x02 0x03 0x04 BT L | oo B 7Hn | CRCAK CRC &

MODEBUS 154 3%

ZH ik ST EYNET 5
0x0001 i AR 0x00 5
H s fE 0x01 (=1
0x0002 R1 &FE (20mQ) 0x01 5
R2 % (200mQ) 0x02 =
R3 & (2Q) 0x03 (=
R4 EFE (20Q) 0x04 =
R5 EfE (200Q) 0x05 =
R6 EfE (2kQ) 0x06 =
R7 &fE (20kQ) 0x07 =
R8 fEfE (200k Q) 0x08 =
RO EfE (2MQ) 0x09 =
0x0003 0T P ek 0x00 =
0T PRk 0x01 5
0x0004 Iy 0x00 5
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IriEF I 0x01 5

0x0005 2R R 0x00 5
BIR% 0x01 5

0x0006 LN 1Y 2 0x00 5
LK 0x01 =

0x0007 BEEXRM 0x00 5
HEEHTIT 0x01 5

0x0008 fish 5
0x0009 A 4G B
0x000A W AR PR float 5
0x000B WE ik EIR float 5
0x000C B E AL TR float 5

4.3 USB CDC %%

. i USB HLZ5H TH2512+ 5 Rtk L[ USB #2115 AL L1 USB #2 I AHZE .

AR RCE: N RCERI K, AR BEERE USB, ARG R RE IR .

L ERIETN
ARG 2% STM32 5 F 1) virtual COM port I35

InstallShield Wizz

Welcome

todify, repair, or remove the program.

‘wielcome to the Virtual Comport Driver Setup Maintenance program. This program lets pou
modify the current installation. Click one of the options below.

i+ Modify

@ Select new program features to add or select curently installed features to

TErnove.

" Repair
@ Feinztall all program features installed by the previous setup.

" Remove

@ Remove all installed features.

Cancel

s NEXT




InstallShield Wiza

Select Features
Choose the features Setup will install
Select the features you want to install, and clear the features pou do not want ko install.
_____ Main App Dezcription

Enter the description for thiz
feature here.

Space Required on C: 0K

Space dvailable on C: E1409352 K

< Back Mest > | Cancel

Main App 1749, miti NEXT

nstallShield V ()

Setup Status

KIEER R HEDRFREMT!

“irtual Comport Driver Setup is performing the requested operations.

SR s D - BT
R e S g

Femoving backup files

B, FRET—5H" -

=) =108

Installshield | =]

Setup Status .

EFEFR AR HENRFEMS

Virtual Comport Driver Setup is performing the requested operations.

&?ﬁ%%gg%%@%%%ﬁ@%ﬁ#ﬁ%ﬁﬁﬁﬂﬁ

Femoving backup files

IR s
W STMicroelectronics. .. BJEMERAT

Cancel A )
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Maintenance Complete

InztallShield wizard has finished performing maintenance
operations on Yirtual Comport Drver.

< Back Finigh Cancel

IR 2 sE e, P AT DACE B ()i 45 B FE 28 E 3] “ STMicroelectronics Virtual COM Port” i R B it
TN

b g IDE ATAJATAPI 53158
> EE

by EERIKANEE

JZ &0 (COM # LPT)

-

LT SO (COMI)
N HEE

W e

rs o SERER

I COM Port i F—ANd 1, 24 PC ¥ & LI, 18 DIEE T LU USB 58 .

USB 154
T USB fE AL 11, FiLl54 15 SCPI 1543675, W 4.1.3 RS-232C a4 B E.
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5 E kN

$F5E mikiEO

51 HAKEER

AL A 4R T HANDLER #%1, %4 0 B2 TG s Rttt . S T B 3hofF ik
MARGRI, %8 R M S RGNS S SR R E S T TS 58 TRIG GRS .

EOC (AD ##a4ho) . EOT (&¥PMIEL R =ME5S,

TrIESE R A AR A, L PR T IR

P IX A5 5, A AT DT AT R ez i a4 B S AR 4, EAT AP o ade Aot Bl

T e A 7 20
5.2 HANDLER #0015 51%AH
Handler {55 —/> D B OPIN ffi%Regs, H#M =S ME:
PIN 155 %MK AR
1 LOW TEZEES UMD, RBAAA
2 HIGH FHERES (KT LR , KEMAK
3 PASS G (R (RN
4 EOT HHINAS RS, KA A 2K
5 EXT. TRIG HMER A RS SR, K HRAL il R
6 +5V +5V HLYE (YR
7 EOC AD Z5 A5 T, fICHAIA R
8 N.C. AH
9 GND P i

e 5V BRIEAAR AERHIR, A AERRSME IR

5.3

HANDLER BJF

tl
START N7
EOC /:
LOW/HIGH/PASS g
| |
19
fi 1] B/ NEE e REE
L i ik o 10ms
t12:— RN & s (1] t3+t4
30— R & P RAE I (1] HeE: 40ms
83 140ms
4 — Y = 1 B4 A FERD i
N ms
NI
15 SRR &5 AR 3842 il i o s ) 2ms
16 M FiE Fsf ) (1] 10ms
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FoHE kN

HANDLER E S 44

¢

NN

¢

NN

7l

NN

¢

NN

7l

NN

NN [N [N N

54
300 )
B3IV F———
LOW 2
300 )
33V F——
HIGH 2
300 1
BV F——
EQC 2
300 |
IV F—
PASS 2
300 )
B3IV F——
EQT 2
START 4

12%

+5V
LI Jro
4
3
4
HANDLER

: LN

210
4 7

3 o O
3 8

4 O

O

21 o
: o
3
4
3 “I-GND
1 300

———{ }+—{+5v

LOW
+5V
HIGH
EOC
PASS

EOT
GND
START



%6 5 HORTERR

FO6E
6.1

R: HH
6.2

TH2512+: 20mQ ~2MQ, 3t 9 NEfE

RARIEFR

METIRE

712

TH2512A+: 200mQ ~200k Q, It 7 NEFE

TH2512B+: 20mQ ~20k Q, It 7 NEFE

6.3

4 (CONT) . Bk (SINGLE)

LN

S il AT T RS N E B AR, DRI T AR AN T AT
BAYR 5 R TR SINGLE S8 il — K fid & o

6.4 MikimAR
A28 R DY iy )
DRIVE HI: HLIRIKE] & i
DRIVE LO:  HLJw BK BN b
SENSE HI: H T RAE i
SENSE  LO:  Hi & SR b
6.5 MERE
Pog (FAST) : K%y 20 /b
f23E (SLOW) : K% 6 )/
6.6 M=RFE
1 4Ef) TH2512+ FEARNEUHERME(23+£5°C, <80%RH )
B 20mQ | 200m | 2Q 20Q | 200Q 2kQ 20kQ | 200kQ | 2MQ
Q
HLI 1A 1A | 100m | 10mA | 1mA | 100pA | 100pA | 10pA 1pA
A
FF% HR 0.7V 2.1V
s¥% | 1 [ 1opQ [100uQ [ 1m@ [1omQ [ 100m@ | 10 [ 100 | 1000
> MERAEE | 0.1%+ 0.05%+2 0.1%-+
2 2
IR R 100ppm
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96 &

BARFE R

1 4E0 TH2512A+ FEAEHERA 2 (23+5°C, <80%RH)

AT 200mQ | 2Q 20Q | 200Q | 2kQ 20kQ | 200kQ
LI 1A 100mA | 10mA | 1mA | 100pA | 100pA | 10pA
TFE% HL 0.7V 2.7V
AR 10uQ | 100pQ | 1mQ [ 10mQ | 100mQ | 10 [ 10Q
> A 0.05%+2
T FE R4 100ppm
1 4E (1) TH2512B+ F:ANI & #ERHE (23+5°C, <80%RH )
T 20mQ | 200mQ | 2Q 20Q | 200Q 2kQ 20kQ
LI 1A 1A 100m | 10mA | 1mA | 100pA | 100pA
A
FEEE HUE 0.7V 2.7V
sk | 1pQ | 1ope [100pQ | 1mQ | 10mQ | 100mQ [ 10
> EFAEE | 0.1%+ 0.1%+2
2
AR AL 100ppm
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