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1 Introduction

The SPMK361 smart digital thermometer is a powerful portable precision digital temperature measuring instrument,which suitable for
temperature measurement in a variety of touchable measuring temperature fields. With its high accuracy, easy to use, intuitive reading, easy
to carry, safety and environmental protection, powerful features are very suitable for laboratory and field use. It integrates the general
application of the majority of users, but also provides a variety of additional functions, such as: temperature peak record, temperature file
record, temperature change rate, average and other auxiliary display, temperature display lock, resolution, unit main interface switch, flexible
choice of communication mode, etc.. In addition, it adopts large-capacity rechargeable lithium battery and external universal mobile phone
adapter, charging bank, PC USB port and other power supply technology, to solve the problem of long time use and convenient charging.
Built-in ZigBee module, together with ZigBee coordinator to facilitate on-site networking, communication security, also can be extended to
external Wi-Fi module network convenient remote data collection. Widely used in aviation, aerospace, military, metallurgy, electric power,
petroleum, chemical, food, pharmaceutical, measurement institutions and instrument manufacturing enterprises and other units of the

measurement department of the calibration of instruments and meters.
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Specifications:

Model Me:::::‘leplflt:lttu&nge Sensor Accuracy Call’i:rl;?)gng
SPMK361 — 160A/B -80°C~160°C Pt100 (385) 40.05°C/40.1°C One Year
SPMK361 - 300 A/B -60°C~320°C Pt100 (385) 40.05°C/40.1°C One Year
SPMK361 - 600 A/B -30°C~600°C Pt100 (385) 40.05°C/40.1°C One Year
SPMK361 - 1200 A/B Room pgs. TC-gmek | (Room Temperature +20 Tto | o

Temperature~1200°C upper limit) #3°C/43°C
SPMK361 — 60A/B -10°C~50C Pt1000 (385) 40.010°C/40.020°C One Year
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3 Safety Instructions
Comply with the safety regulations for all electronic equipment.
Do not use in dangerous environment such as explosive gas, steam or dust.
External power supply, charging voltage is not higher than DC10V, the ambient temperature is not higher than 40 C.
The non-contact part of the instrument and temperature field shall not be placed in a high temperature environment (Lower than 60 ‘C).
Do not frequently switch between large temperature fields.
Please pay attention to probe temperature, avoid scald frostbite, safe placement, standard use.

Please do not disassemble or assemble this instrument without permission.

4  Technique Data

4.1 Operational Environment

Ambient temperature :(-10~50) C, charging should be lower than 40°C;
Relative humidity: <90%RH;
Air pressure :(86~101) kPa.

4.2 Storage Environment

Ambient temperature :(-10~60) C;
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Relative humidity: <90%RH;

Air pressure :(86~101) kPa.
4.3 Technical Parameters

1) Power:

Built-in 3.7V-3000mah Li-ion battery,safe and pollution-free,cycle life of more than 1000 times,4000h power-off state, wireless
communication and backlight, closed state battery can be used continuously: 1500h (sampling period 3S), 1200h (sampling period 2S),
1000h (sampling period 18S).

Specific functions are switched on and off in different situations during use, and the duration of single battery use varies. The average
peak current of ZigBee module transmission is 30mA, and the overall average current varies according to the hibernation time. The average
current of Wi-Fi communication is 110mA, and the backlight current is 10-20mA.

Please recharge in time before using the product for a long time. USB Type-C interface is used for convenient charging. The charging
voltage is DC5V, not lower than DC4.5V, not higher than DC10V, and the charging time is 2.5-6 hours (depending on the power supply
current of the USB port, it is recommended to use the output current of the adapter to be greater than or equal to 1000mA).

2) Sensors:

Thermal resistance indexing Pt100 (385), stability 0.010 Q/year, diameter 6mm, length 350mm/450mm/480mm.

Thermocouple model S or K.
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Under the strict quality control of materials and process, the product has excellent long-term stability, ensuring the accuracy of
temperature measurement from 1 year (long-term limit temperature measurement state) to longer calibration cycle.

3) Accuracy:

Refer to product specifications.

4) Overtemperature:

With overtemperature alarm function (display).

Negative temperature part of thermal resistance -85°C (SPMK361 -- 160A/B), -65°C (SPMK361 -- 300A/B), -35°C (SPMK361 --
600A/B).

The positive temperature part is 190°C (SPMK361 -- 160A/B), 330°C (SPMK361 -- 300A/B), 630°C (SPMK361 -- 600A/B).

Thermocouple low temperature -30°C, high temperature 1250°C.

5) Communications:

Built-in ZigBee module to achieve secure and controllable communication.

USB to UART and communication with the host computer, or USB port connected to wi-fi module to achieve wireless communication.

The baud rate of the UART serial port ranges from 2400 to 115200. The address range is from 1 to 120. The data format is 8/N/1.

6) Calibration Method:

Support CVD calibration and ITS-90 calibration, or direct temperature point correction method calibration, provide not less than 2

correction points (2-38 points).
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7) Documentation:

Time files attached to data can be stored in 248 groups (each group contains 22 files), and files without time can be stored in 248 groups
(each group contains 40 files).

Table number, measuring range, unit and temperature accuracy level can be set for each group, which can be automatically stored
according to the set recording interval (28 -- 60min).

Temperature curve can also be recorded by upper computer or server through communication.

8) Temperature Display:

‘C/K/°F  units,Resolution 1/0.1/0.01/0.001 freely switch

9) Calendar Time:

Provide the time of the file record to ensure the accurate history of the file. Please check the time after the shutdown and restart.

10) Range and Alarm:

User adjustable range and alarm range (adjusted within the factory range and alarm range).

11) Sampling time:

AD sampling 0.5s - 3s this parameter is configurable.

ZigBee data is sent within 0S to 250s.

USB communication data can be collected in real time, and the automatic transmission time is 1s.

12) Backlight:
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Backlight level 7 (including off) is adjustable, backlight time 5s-10min can be set.

Key operation on the main interface will reset the backlight time.

13) Sleep and Shutdown:

Optional hibernation and auto shutdown Settings.

The sleep time can be set 10s-60min, and the automatic shutdown time can be set Smin-8h.

14) Auxiliary display of peak value, average value and rate value:

Optional auxiliary display, display interval 10s-30min can be set.

When the auxiliary display is enabled, the maximum value, minimum value, average value within 15S and current rate value will be
displayed in turn in the main display area when the interval is up.

Rotation time: 1.25s.

15) Trend Indicator:

The trend indicator is always on, and the temperature mutation, change trend and stability have a good visual embodiment.

16) Display:

LCD broken code display, display more rich content.
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5 Structure and Function

5.1 Basic Structure

It is a temperature measuring instrument with LCD display,key operation,data storage,communication and other functions after digital

processing of the sensor probe and analog to digital conversion circuit by single chip microcomputer.

Display and keypad

90<Vertical, 180Horizontal rotation

Temperature probe

Internal mainboard LCD and rechargeable lithium

Right side USB, Type-C charging and communication port
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5.2 LCD
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5.3 Key

5 touch keys:

Switch on/off (menu key, exit key), left key, up key, right key, OK key, excellent touch, easy to operate.

Key Symbol Function Note

On/off button, menu/Exit button

Left Key Trend-opening indicator

Up Key

n Right Key Trend-opening indicator

OK Key
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6 Operation and Settings

6.1 Basic Operation

1) When the power is off, press the power button to turn it on, full screen display, display range for 2.5S, display battery voltage (main
display twice within 38, if the value is lower than 1700, please charge in time), PA voltage (auxiliary display twice within 3S, the value is
greater than 1500 is the normal charging state), enter the temperature measurement interface.

2) The temperature measurement interface displays the trend (TREND) open mark, the right side shows the trend change, and the stable
(HOLD) mark is displayed when the measured temperature tends to be stable; the main display is the current measured temperature and unit
(‘C/K/°F), the auxiliary display area displays the mainboard temperature (the unit is fixed at °C, only used as a reference for the board
temperature, with an error of £2°C), and the auxiliary display area displays the ZigBee module status in two digits. the wireless icon flashes
when searching the network; the floppy disk icon is displayed when the file timing storage is turned on; the upper right corner shows the
battery level and charging status. Press the left key for 1S to change the display digits, press the right key for 1S to change the main display
unit. When the file storage function is on, press the up key for 1S to store the current measurement value as a file, press the OK key for 1S to
lock the screen (the main display is locked, the auxiliary display is displayed for temperature measurement value, in this state, press the OK
key for 1S to unlock the screen), press the switch key for 1S to enter the menu, and pressure it for longer than 4S to turn off.

3)The double-digit display area of the menu interface displays the main menu, the auxiliary display area displays the secondary menu,

and the main display area displays the contents and options of the third-level menu or the secondary menu. The up key switches menu, the

1



y HR I 7a
=B pm( INSTRUMENT User’s Manual of SPMK361 Digital Thermometer

left and right keys switch the main and sub menus, enter and exit the main and sub menus, the confirm key is the selection key, and the turn
on and off key is the exit key. During numerical input: long press the left button to shift the decimal point, long press the right button to

switch the positive and negative signs.

6.2 Menu Structure

Menu Structure

— 1.Communication Basic Settings — 7.File operation — 13.Temperature compensation
— 2.Sleeping mode, Turn off, Auxiliary Display I 8.Time setting — 14.ZigBee Communication setting
— 3.Backlight Settings — 9.Range and alarm settings 1 15.WIFI network setting

— 4.Sampling time setting — 10.Calibration Setting ' 16.Factory reset

— 5.Peak record settings — 11.Calibration

— 6.File Storage Settings L1 12.Linear correction
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6.3 Communication Basic Settings (menu 1) (Expandable)

6.3.1 Communication setting

Press H for 3 S, enter the communication setting state {-PREH. Press w to confirm, The communication method can be selected

and set by pressing - .

off : Communication turn off
PC-faN: Serial communication

2l 9hEE: zigbee Communication
HF : WIFI Communication

Pl--¢b: Serial ZIGBEE

¢b-tFl . WIFI and ZIGBEE

6.3.2 Serial port baud rate setting
Enter the serial port baud rate setting state 2-bAld,baud rate can be set of 2400, 4800 9600, 14400, 19200 38400. 43000, 57600
76800, 115200,

6.3.3 Local address setting -this instrument 3-Rdd"

Local address setting range 1~120
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6.4 Sleeping mode, Turn off, Auxiliary Display (Menu 2)

1) Sleeping mode setting: by pressing E and - to sleep mode (SLEEP,
2) Turn off: Switch to shutdown setting state ¢SHtd .
3) Auxiliary display setting: 3 5PL
In the above three setting states, the turing on, off and waiting time of related functions can be set.
oPtl on on, oPtlon off;
oPtl on waiting time setting 5-E} NE:
oPt! on Sleeping waiting time (10~3600) S;
oPtl on Turn off waiting time (300 ~28800) S;
oPtl on Auxiliary display waiting time setting (10~ 1800) S.

6.5 Backlight Settings (Menu 3)
1) Backlight level setting hLLEuBacklight Off (0) . Level 1. ... . Level 6
2) Backlight time setting ¢kl E Backlight time range: (5~ 600) S

6.6 Sampling time setting (Menu 4)

Backlight time setting SAMPLE: range (0.5~3) S.
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Note: The timing period is 0.1258S, please set it as an integer multiple of 0.125S, other values have errors.

6.7 Peak record settings (Menu 5)

Peak record PEEHSH, You can choose ON or OFF

Lowest peak recorded PEEH-L
Highest peak recorded PEEH-H

Left and right keys reset the peak value to the current measured value

6.8 File Storage Settings (Menu 6)

Enter the sixth menu, file storage
1) File storage FI LESH, You can choose to turn on and off the file storage function.

ON file storage function turn on, Automatic storage according to storage interval.
OFTF file storage function turns off.
2) Storage area for file settings F-E4PE, file storage format is optional.
Land long format file area; SHaPk short format file area
3) File auto-storage interval F-E lE, time range set (3~3600) S
4) File storage table number setting StABLE the setting number should be=100000.
5) File storage accuracy setting 99AdE,  range 0.01 to 2.50.

Two decimal places, excess digits rounded.
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6) File storage unit setting 5-U nk,

Unak-Cis C; Wak-tis K;  Unt-Fis T,
7) File storage range lower limit setting 5--LPu, setting range (-200°C ~ 3200) C.
8) File storage range Higher limit setting 5--HML, setting range (-200°C ~ 3200) C.
9) Effective settings APPLY | 2-8 setting, Store according to the settings in the new format area and new group number,
10)  Current file area, number, storage number SEEnaH .

Long short format Lan3 SHaPt , Group number XXX , storage gty XX.
11)  Current number change ntRbLE
12)  Current accuracy change n3*AdE
13)  Current unit change n-Ul nk
Wek-L . °C; UWnk-+: K; Unt-F. °F.

14)  Current range lower limit change n--LFu

15) Current range higher limit change n--HMu

6.9 File operation (Menu 7)

Enter the seventh menu, file operation

6.9.1 Set view/Action mode F--5SEt

1) Current storage method oPtnal
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2) Short format file number SHaPtn
3) Long format file number Lon9-n
4) Short file area table number method SHaMtE
5) Long file area table number method Lon3-t

6.9.2 Set file start number F-5nlll
Start number of setting mode 2/3.
6.9.3 Set the end number of the file F-Enllfl
Same way as 6.9.2
6.9.4 Set the number of the table
Table number for setting mode 4/5.
6.9.5 Send file F-ESEE
Send the selected and existing files according to the method selected in submenu 1.

6.9.6 Send all files F-tALLsend all existing files.

6.9.7 Delete file F-dSEt

Delete the selected file according to the method selected in submenu 1.
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6.9.8 Delete all files F-dALL

delete all files clear storage

6.9.9 View file storage F-SALE

To view the file storage status, press the upper key to switch the long and short storage areas and set the group number to 1, the main
display is 248.XXX, 248 is the total number of groups, XXX is the statistics of the number of groups used, and the auxiliary display is in the
storage area. Left and right keys to switch the group number, auxiliary display L-XXX (group XXX in long format area) or S-XXX (group
XXX in short format area), main display 22.XX or 40.XX (the number that can be stored in 22/40 group) , XX to store the quantity)

6.9.10 View file contents F-5EEG

Set by action if a file exists:

Up key to change the group number (the main display shows the group number, the auxiliary display nUMhEF),

Left and right keys to switch the display content (group number, long and short format area, meter number, usage, level, unit, lower
limit of range, upper limit of range), and the auxiliary display area corresponds to the display nUMBEM, L--5, EAbLE, USEd , SFRGE,

Bnatk , Lo , HFG

Enter to view the specific data by the OK key, switch the data number with the up key, switch the display content (data, year, month,
day, hour, minute, and second) by the left and right keys, and the main display area displays the temperature value (XXX.XX), year, month,
and day (XX.XX. XX), hours, minutes and seconds (XX.XX.XX), the auxiliary display corresponds to the display. In this interface, press the

OK or power button to exit.
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6.9.11 View all file details

File view menu F'SEEH

®  Up key to change the group number is the same as the submenu 10.

® [ eft key to switch the long and short format areas, and reset the group number to 1.
®  Right key to switch the display content with submenu 10.
[ ]

Confirm key to enter to view specific data with submenu 10.

6.10 Time setting (Menu 8)

Time proofreading in the state of menu § (Please proofread the time after turning on and off the machine, and provide a time stamp for

long format files.)
Restore default time 2020-01-31 09-29-29 2E-FtY

Note: The following menus 9 to 16 require password operation.
The initial password of menu 14/ 15 is 336791, and the customer can modify it in submenu 7¥5S8dof menu 14.
Menus 9 to 13, menu 16 passwords 361, 3610, 36100, 361000.
Menu 14 / 15 passwords are lost and forgotten, only factory reset 336791

(please operate with caution! All customer settings and data will be lost after factory reset!).
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6.11 Range and alarm settings (Menu 9)

Range lower limit setting PARYEL: The setting range is not less than the lower limit of the factory range, not higher than 20°C
Range upper limit setting PAR9EH: The setting range is not higher than the upper limit of the factory range, not lower than 50°C
Lower limit alarm value setting ALAML : Minimum alarm value factory lower limit of range - 5°C, Maximum lower limit
alarm20°C

Upper limit alarm value setting ALAFTH: The highest alarm value is the upper limit of the manufacturer's range +30°C, and the

lowest upper limit alarm value is 50°C

6.12 Calibration Setting (Menu 10)

6.12.1 Way of Calibration [ALHRY

cvD [--[dd
1Ts-90 |£5-90

Resistance calibration CAL--F

Voltage calibration (AL--u

6.12.2 Calibration method of calibration point PL-t4P

Fixed point method Fi HEdP

Comparative method CanPRP
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6.12.3 CVD parameter options SELLud

®  Standard CVD parameter SELCAL
®  Customized CVD parameter SELSEE

6.12.4 ITS-90 parameter options SELSSO
®  Standard ITS-90 parameter SELLAL
®  Customized ITS-90 parameter SELSEE

6.12.5 Thermal resistance conversion method (PT100/1000)
® CVD-385
e (VD [aiud
®  ITS-90 it5-90

6.12.6 Select Thermocouple Type t[FYPE
1) TC-S -5 2) TC-R EL-F 3) TC-B tl-b
7) TC-J tL-J 8) TC-T tf-t 9) TC-C t-L

6.12.7 View current CVD parameter. TS-90 parameter PRFAME
1) Custom-Rtd [USPEd 2D Custom-A [U5--R 3D Custom-B Lu
5) Custom-90Rtp [USPEP  6) Custom-90a4 [US-RH  7) Custom-90b4 [US-bY

4) TC-K -+
10) TC-D t-d

5) TC-N tl-n 6) TC-E t[-E
11D TC-G (-9 12) TC-L -t 13) TC-U t-U

4) Custom-C [US--C

8) Custom-90a7 CUS-A1
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9) Custom-90b7 [US-bT  10) Custom-90c¢7 [US-L7  11) Cal—Rtd [ALFEd

13) Cal—B [AL--b  14) Cal—C [R.--L

18) Cal—C [AL--L

15) Cal---90Rtp [RLFLP

17) Cal—B [AL--b 19) Cal---90Rtp [RLFLP

6.12.8 Select the cold compensation method HE[olP
] Internal automatic compensation | ntFEF

L] Fixed cold junction temperature compensation EHEFEF

6.12.9 Set fixed cold temperature [aol-t

The fixed cold temperature range is (-20 ~ 50) C

6.12.10 CVD Calibration point selection CALLud

12) Cal—A [AL--A
16> Cal---90a4 [RL-RY
20> Cal—A [AL--A

Provides multiple sets of CVD calibration ranges, Covering the temperature measurement range of Pt100/Pt1000 (-190 ~ 660) °C,

manufacturer's authority.

6.12.11 ITS-90 Use temperature zone selection [} £530

1) -38.8344 -156.60  2) -38.8344-231.928  3) -38.8344 —419.527

6) 0-29.7646 7) 0-156.5985 8) 0-231.928 9) 0-419.527

11D -189.3442-0  12) -189.3442 - 29.7646

16) -189.344 —660.323

13) -189.344 - 156.60 14>

4) -38.8344 -660.323

5) -38.8344 -29.76

100 0-660.323

-189.344-231.93  15) -189.344 — 419.53
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6.12.12 Thermal resistance selection 5EnS5aF

®  Pt100 SELFEd
[ ] Pt1000 SELFEd

6.12.13 Main sensor type selection 5EnSal
®  Thermal resistance SELPE

®  Thermocouple SEL-EC

6.13 Calibration (Menu 11)

®  Press menu 10 to set the cali CAL-00

Pay attention to the calibration item, calibration point, fixed point method in menu 10.

®  Restoring Factory Calibration Data [ALFEY

Restoring the sensor index, CVD, ITS-90, Linear correction, cold junction correction

®  Cold Junction Correction [-[oal .

Left key, enter key to input the correct cold junction temperature, upper key to clear the correction.

6.14 Linear correction (Menu 12)

®  Set the correction points L-[P-L

Points (2 — 38), After the points are changed, please modify the correction points and correction numbers in time

®  Correction point setting L-[P-5
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®  Correction selection (correction takes effect) L_[SEL
Linear correction on or off

®  correction data, correction point L_[dAt
The upper key switches the correction point, the OK key records the correction result (reasonable measurement value, otherwise
an error will be reported), the left key switches the correction data and the real-time correction result, and the right key enters the
correction result.
Before correction, please make sure that the corresponding parameters such as sensor selection, parameter selection, temperature

compensation and other calibration parameters are not changed; if the parameters are re-selected or calibrated, the correction data

may not be correct.

6.15 Temperature compensation (Menu 13)

Manufacturer permission only. Not available.

£_CGEL
ELk-P
ke fl<P
t_CdRt

6.16 ZigBee Communication setting (Menu 14) (Scalable)

®  Group number setting GPalP, range (1~99)
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Local number setting 2nlfbE, range(0~255)
Channel settings 35 9TH, range(11~26)
PANID setting YRnld, 2-byte PANID, input in hexadecimal.

[ ]
[ ]
[ ]
®  Network key settings 94 , 16-byte network key, input in hexadecimal.
®  Sleeping time setting BSLEEP, range (1~250)S.

®  ZigBee/ WIFI setting password P55Hd, 0 is not allowed as a password.

[ ]

Factory mode on and off BFtYSH, Configure instrument properties in factory mode, or customer networking parameters

6.17 WIFI network setting (Menu 15) (Scalable)

Set up routing and server connection method 5-LI aF  (current setup connection ALLSEE )

Previously connected router and current server 5-5A.EOpen routes and current servers 5-oPEn )

Set router name 5-55 dCharacters with ASCII decimal values in the range 32 — 126)

Set router password 5-PASSCharacters with ASCII decimal values in the range 32 — 126)

DHCP setting 5-dH[P DHCP setting, Please set the static IP of the machine correctly when it is turned off.

static IP setting 5-M4! PPlease input in the range to prevent IP conflicts.
Server port settings 25PaPt Enter the port number of the communication server

Server IP Setting 5-5-/ PEnter server IP address

Connection routing and server status SEREUSWIFI communication connection status, restart WIFI to re-plug and unplug.

2
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Current connect router name n-55 dRouter name when connected normally
Current router password n-PRSSRouter password when normal connection
Current DHCP status n-dHCP A normal connection makes DHCP on and off

Current local IP a-4 PThe unit when connected normally TP

Current server port naPaPt Server port number for normal connection

®  Current server IP n-5-1PServer IP address when connecting normally

Characters whose ASCII decimal value ranges from 32 to 126: the first three digits of the main display are the character number and the
dividing character '-' are always displayed, and the fourth digit is displayed alone as a single numerical character '0'-'9', The fifth digit is
displayed as a single uppercase letter character 'A'-'Z', the sixth digit is displayed as a single lowercase letter character 'a'-'z', and the
remaining characters are three The decimal value displays the ASCII serial number (eg: 032 ->' ' space character; 126 ->'~'...), please refer
to the ASCII code table, appendix 1. The upper key switches the character number, the left and right keys change characters, and the long
press can quickly change the characters, and NUL is displayed to represent the end of the string, and the original input string will be
truncated. At this time, press and hold the left and right keys for 2-3 seconds to add a character or restore the length of the input string. When
changing, please make sure that the length of the string, the sequence of characters and each character are correct, and it will take effect.

IP address change: Upper key to switch the 12 decimal numbers of address, gateway and subnet mask 192.168.0.101; 192.168.0.1;
255.255.0. Use the left and right keys to change the value, and the confirm key takes effect.

6.18 Factory reset (Menu 16)

Press E , Menu 16
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®  Factory reset GEEFEY

®  Exit 9 uEUPPress Wto confirm /restart or exit by H .

6.19 File function description

The storage of files is related to the settings in Menu 6. File storage on and off, automatic storage time interval, which file area (long
format area with time stamp or short format area without time stamp), the main attribute table number setting of the file group and some
auxiliary attributes (unit, precision) , range, and ) are set in the first § items of the submenu. These settings will not take effect immediately if
a certain file group is not full. When the file group is full, a new group number will be assigned according to the settings, and assign the set
attributes to the file group. When you need to use these settings to store files immediately, enter the ninth submenu to apply the settings. At
this time, the unfilled file group will be skipped and an empty file group will be allocated and the set attributes will be assigned to this file
group. Submenu 10 View the long and short format area currently used for storage, the file group number and the number of files stored in
the file group. Submenus 11 ~ 15 display the properties (table number, precision, range and unit) of the file group currently stored and used,
and these properties can also be changed.

File sending, deletion, and content viewing are implemented in menu 7. Submenu 1 sets the way to send, delete, and view content (1 >
press menu 6 to store the set properties to limit the operating conditions; 2 > limit to the start and end numbers of the file group in the short
format area; 3 > limit to the file in the long format area Within the group start and end numbers; 4 > limited to the file group matching the
table number in the short format area; 5 > limited to the file group matching the table number in the long format area), submenu 2 and 3
perfect operation mode is 2 and The setting of the start and end numbers of the file group of 3, the submenu 4 is to improve the matching

table number of 4 and 5 in the operation mode. The operation mode setting is mainly to limit the scope of sending, deleting, and content

2
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viewing operations. Submenu 5 sends files to the upper computer according to the above set range, submenu 7 deletes files according to the
above set range, and submenu 10 checks specific files according to the above set range. Submenu 8 sends all existing files to the upper
computer, submenu 8 deletes all files, and submenu 11 checks all files. Submenu 9 displays the usage of the file area (total number of groups,

number of used groups, number of files stored in each group).

6.20 Calibration introduction

Calibration is divided into two menus, calibration setting menu 10 and calibration interface menu 11. First set the calibration items
(CVD, ITS-90, ohm, mV), CVD or ITS-90 fixed point calibration method, ITS- 90 Select the calibration temperature zone, and then enter the
calibration interface to calibrate. During CVD calibration, the fixed points are 0°C, 100°C (when the upper limit temperature is greater than
100°C) or 10°C (when the upper limit temperature is less than 100°C), the lower limit temperature point (negative temperature part), the
upper limit temperature point (positive temperature part), For the specific calibration range and calibration points, please refer to the
comparison table in Appendix 2. ITS-90 has fixed points of 0.01°C, -189.3442°C, -38.8344°C, 29.7646°C, 156.5985°C, 231.928°C,
419.527°C, 660.323°C for calibration in each temperature zone. Please refer to Appendix 3 for the calibration range and calibration points.

Fixed point calibration method. The difference between the fixed method and the comparison method: the fixed method is that when
calibrating, the fixed temperature point is provided by the temperature field to provide an accurate fixed temperature, and the resistance value
measured by the thermometer is directly recorded when it is determined. During the calibration by the comparison method, two stable
temperatures are provided by the temperature field near the fixed point, and the calibrator right-clicks it and enters it into the thermometer for
storage, and the OK key records the resistance value when the thermometer measures the corresponding temperature at this time, so as to
obtain the temperature difference and the thermometer at the fixed point. The resistance change rate at the point is corrected to obtain the

resistance value at the fixed point of the thermometer.
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7~ SPMK361 Handheld thermometer application

1) Insert the thermometer into the temperature field (as shown below) and wait until the temperature of the field stabilizes.The

thermometer can accurately measure the temperature value of the temperature field.

2) Tt can also be connected to Spake software, through which the thermometer can be read directly the measured temperature value.
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Accessory:

SPMK361 USB Type C Mobile phone data cable (with shielding layer),instruction.

Appendix 1:
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Appendix 2:

CVD calibration range number comparison and calibration points within the range.
0 :
3:
6 :
9 :
12:
15:
18:
21:
24
27:
30:
33:
36:
39:

{0.00,
{0.00,
{0.00,
{0.00,
£0.00,
£0.00,
£0.00,
{0.00,
{0.00,
£0.00,
£0.00,
£0.00,
£0.00,
£0.00,

-10.00, 10.000, 50.000}
-10.00, 100.00, 230.00}
-10.00, 100.00, 500.00}
-20.00, 100.00, 120.00}
-20.00, 100.00, 300.00}
-20.00, 100.00, 600.00%}
-40.00, 100.00, 160.00%}
-40.00, 100.00, 420.00}
-60.00, 10.000, 50.000}
-60.00, 100.00, 230.00}
-60.00, 100.00, 500.00}
-80.00, 100.00, 120.00}
-80.00, 100.00, 300.00}
-80.00, 100.00, 600.00}

1

4
7 :
10:
13:
16:
19:
22:
25:
28:
31:
34:
37:
40:

: {0.00, -10.00, 100.00, 120.00}

{0.00, -10.00, 100.00, 300.00}
{0.00, -10.00, 100.00, 600.00}
{0.00, -20.00, 100.00, 160.00}
{0.00, -20.00, 100.00, 420.00}
{0.00, -40.00, 10.000, 50.000}
{0.00, -40.00, 100.00, 230.00}
{0.00, -40.00, 100.00, 500.00}
{0.00, -60.00, 100.00, 120.00}
{0.00, -60.00, 100.00, 300.00}
{0.00, -60.00, 100.00, 600.00}
{0.00, -80.00, 100.00, 160.00}
{0.00, -80.00, 100.00, 420.00}

{0.00, -120.0, 10.000, 50.000}
3

11:
14.
17:
20:
23:
26:
29:
32:
35:
38:
41:

: {0.00,
: {0.00,
: {0.00,

{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,
{0.00,

-10.00, 100.00, 160.00}
-10.00, 100.00, 420.00}
-20.00, 10.000, 50.000}
-20.00, 100.00, 230.00}
-20.00, 100.00, 500.00}
-40.00, 100.00, 120.00}
-40.00, 100.00, 300.00}
-40.00, 100.00, 600.00}
-60.00, 100.00, 160.00}
-60.00, 100.00, 420.00}
-80.00, 10.000, 50.000}
-80.00, 100.00, 230.00}
-80.00, 100.00, 500.00}
-120.0, 100.00, 120.00}
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42:
45.
48:
51:
54

{0.00, -120.0, 100.00, 160.00}
{0.00, -120.0, 100.00, 420.00}
{0.00, -160.0, 10.000, 50.000}
{0.00, -160.0, 100.00, 230.00}
{0.00, -160.0, 100.00, 500.00%}

Appendix 3:

43:
46:
49:
52:
55:

{0.00, -120.0, 100.00, 230.00}
{0.00, -120.0, 100.00, 500.00}
{0.00, -160.0, 100.00, 120.00}
{0.00, -160.0, 100.00, 300.00}
{0.00, -160.0, 100.00, 600.00}

44. {0.00, -120.0, 100.00, 300.00}
47: {0.00, -120.0, 100.00, 600.00}
50: {0.00, -160.0, 100.00, 160.00},
53: {0.00, -160.0, 100.00, 420.00},

ITS90 temperature zone number comparison and temperature calibration points in temperature zone.

0
1
2

-38.8344°C ~ 156.5985C
-38.8344°C ~231.928C
-38.8344°C ~419.527°C
-38.8344°C ~ 660.323°C
-38.8344°C ~29.7646°C
0T ~29.7646°C
0C ~156.5985C
0C ~231.928C
0C ~419.527C

0.01°C, -38.8344°C,
0.01°C, -38.8344°C,
0.01°C, -38.8344°C,
0.01°C, -38.8344°C,

0.01°C, -38.8344°C, 29.7646°C

0.01C, 29.7646C

0.01°C, 156.5985C

0.01C, 156.5985C, 231.928°C

0.01°C, 231.928°C, 419.527C

3

29.7646°C, 156.5985°C

29.7646°C, 231.928°C,
29.7646°C, 231.928°C,

29.7646°C, 156.5985C, 231.928°C

419.527°C
419.5277C, 660.323°C
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9 0C ~660.323C 0.01°C, 231.928°C, 419.527C, 660.323C

10 -189.3442°C ~0°C 0.017C, -189.3442°C, -38.8344°C

11 -189.3442°C ~29.7646C 0.01°C, -189.3442°C, -38.8344°C, 29.7646°C

12 -189.3442°C ~ 156.5985C 0.01°C, -189.3442°C, -38.8344°C, 156.5985C

13 -189.3442°C ~231.928°C 0.01°C, -189.3442°C, -38.8344°C, 156.5985°C, 231.928°C

14 -189.3442°C ~419.527°C 0.01°C, -189.3442°C, -38.8344°C, 231.928°C,  419.527C

15 -189.3442°C ~ 660.323°C 0.01°C, -189.3442°C, -38.8344°C, 231.928°C,  419.527C, 660.323°C



