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Chapter 2 Technical Parameters

Table 1 Technical Parameters

Measured variable Level / Distance

Frequency 76GHz ~ 81GHz, 5GHz FMCW bandwidth
Measuring range (0.08 ~ 10)m ,(0.08 ~ 20)m,(0.08 ~ 30)m ,(0.3 ~ 60)m
Measurement accuracy +Tmm

Beam angle 3°/8°

Minimum measured -

dielectric constant B

Power supply (15~28)WDC or 220VAC

Power consumption <2W

Communication RS-485,MODBUS,HART

Signal output (4 ~ 20)mA or RS-485

Fault output 3.8mA, 4mA, 20mA, 21TmA, hold

Field operation / 128 x 64 dot matrix display / 4 buttons
programming PC software

Humidity <95%RH

Enclosure Aluminum alloy/ Stainless steel

Lens antenna/anti-corrosive antenna / flange isolated
Antenna type

by guartz
Process temperature TO:-40~85%T; T1:-40~150%; (other customized)
Process pressure (-0.1~2) MPa
Product Size @100%270mm
Cable entry M20*1.5
Recommended cables AWG18or0.75mm?
Ingress protection P67
Installation method Thread or flange

Weight 2.480Kg / 2.995Kg
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Chapter 3 Installation

3.1. Thread connection
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Chapter 3 Installation

3.2. Universal Type

213 139
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Fig.3 Universal Type (Normal temperature type)

139

DN A B C H
DN80 185 150 19 18
DN100 210 175 19 18
DN125 250 210 23 20
DN150 280 240 23 22
DN200 330 290 23 22

DN A B C H
DN80 185 150 19 18
DN100 210 175 19 18
DN125 250 210 23 20
DN150 280 240 23 22
DN200 330 290 23 22
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3.3. Flange with encapsulated antenna system (Normal temperature&press
1233
75 :
! J
[ DN A B C I
ol : DN8O 185 150 19 18
: DN100 | 210 175 19 18
; DN125 | 250 210 23 20
g DN150 | 280 240 23 22
; DN200 | 330 290 23 22
: ] I
1 : 2
18 : : :
‘ ; - ;70_
s | iF g
: .
i:\
B 123
‘--L-—{
t iy
.
) : DN A B C F H
139 : DN50 | 155 | 120 19 90 16
] ; DN100| 210 | 175 19 110 18
=
r !
_"""L —— —--C e *
* fE]S ! ! H
99 Y il il il : ’
F 12 ¢ NS :
by '34 |
s F e
: B :
| A P

Fig.5 Flange with encapsulated antenna system

(Normal temperature&press)




W HIGHPER
FLOW LEVEL PRESSURE

&press
123
75 '
1 f
| DN A B C F H
: DN80 [ 185 | 150 19 138 18
139 %D : DN100| 210 | 175 19 158 | 18
239 | DN125| 250 | 210 23 188 20
' - DN150| 280 | 240 23 212 22
! DN200| 330 | 290 23 268 22
I
V—
=
== c
. [T\
+ ; : : 1
p18 | N
* ! ' 70 ;
; i '
| B
' A
3 123 N
75 .
| ( o \
: DN A B C F H
139 ) !
: DN50 | 155 | 120 19 90 16
w : DN65 | 175 | 140 19 110 | 18
239 : .
1 :
————=x
| r‘%ﬂ"q"$
* : - 4 H
122 o T R~ | f
NI o L2 '
; F ;
: B :
——r- A ~—

Fig.6 Flange with encapsulated antenna system (High temperature&press)



5. Install

Level radar transmitter HHIGHPER L100

fend - LT LT
/

X
__x

_
_/r
-

Fig 7 Example for avoiding false echo

Avoid the contact between antenna beam and feeding flow, as shown in Fig. 8

Fig 8 Example for avoiding false echoes
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® At least 200mm away from the wall for avoiding false echo.

200 mm
(7.87"")

\

Fig. 9 Example for avoiding false echo

Fig.10 Example for avoiding false echo
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Chapter 5 Wiring

5.1. 4-wire product

240C  [4.20mARS48
+= & B_A

4-20mA output

24VDC
(15~28VDC)

RS485

Fig.11 Wiring diagram
5.2.2-wire product

Serial port RX
GND

Serial port TX

24VDC
(15~28VDC)

Fig.12 Wiring diagram
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Chapter & Operation
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Fig 13 Measurement Interface overview
Table 2 Keys function in Measurement Interface
Keyboard Features
ESC -Switch to echo interface
UP -Parameter overview
DN -Simplified Main interface
ENT -Switch to Setup Interface
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Chapter 6 Operation

5.1.620] s{Est= AlAIZF&2H 9
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(@Real-time value

(@DEcho strength @Damping value

@ Echo strength unit

(®Far range
Keyboard Features
ESC -Switch to Measurement Interface
UP -No use
DN -Toggle on/off TVT curve
ENT -NULL
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o 240 2| O|E{2] BHE A|Z0| LRt 7|50| Z3E

Default position Menu Item

Historical maximum measurement

Historical maximum temperature

Historical Fill rate

Historical Empty rate

Default position Menu Item

® False Echo

Factory.Reset

FillEmpty rate

mA Simulation

4mA/20mA Setpoint

mA function

Bus address

Sensor offset

Fail-safe mA

Fail-safe timer

Parameter Backup

Default position Menu ltem
) Model
S.N.

Tag
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Fig 16 Application

6.5.1.2. [Vessel Type]

Vessel Type

Medium Vol

Fine Vol

Small Blind

Demo

Fig 17 Vessel type overview
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Vessel Type] 582 Ol & 7|22 20| €112{50 = DAL

27/ZE, 24| A7t Y 22 Yejs (87 R0l T2} ASOR W 28 2
%
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Parameter name Vessel type

Large volume Filling speed: 0.1m / min Filling speed: 0.1m / min
Damping time:60s Damping time:60s

Medium volume* Filling speed: 1m / min Filling speed: 1m / min
Damping time:10s Damping time:10s

Fine volume Filling speed: 10m / min Filling speed: 10m / min
Damping time: Os Damping time: Os

Fast Fill(solid app) Fast fill but slow empty

Agitator(liquid app) Ripple and fluctuant

Demo Damping time: Os Damping time: Os

6.5.1.3. [Material Type/Dielectric Constant]

rial type overview
A= 72 } Lﬁ?‘% Dk 94 &1 22 =4t 88 E00M= 240 & S8 &



Solid Liquid

Material type Dielectric constant
Powder >10

Small solid 3-10

Large solid <3

6.5.1.4. [Low/High calibration point]

Low/High calbration point [l
Low [ €0,000/m
High [0.000]m

default 100% - - - - - - - ---=- | ¥ Calibration

default 0% — -
Low
Calibration
point

|_TT-:'|__' l High

point

Level

v

=4 FE T e il ;_ el
APMIe HA= 2 0] Lot s
OlE 20 Y32 &0|7F 5mO| 12 2| HEE &=6l{0F BTt
e A ZOIE=5m, 52 1% E2E=0mE UM

L UE £ (4-20mA) el sliE £

sensor
reference
point

Far
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Table 12 Details for [Damping]

Parameter name Damping

Parameter range 0~600

(s)

Default (s) 60

Related parameters | Null

Option meaning Smooth out the response to a sudden change in level.
Special matters Null

6.5.1.7. [Sensor Mode]

Sensor Mode | (DDamping value .._[§

*-h-ﬁ;l_— 31 91 57

""" (@Real-time value —E AR 31 916 m
| I 280°C  11.489mA
LM78XX 0001

(MM 2= S AIZE A 24 2ol 414l BEA| gAlg Z2EELTH
E

LEVEL, SPACE, DISTANCES] M| 7FA] HE|7} L C
2pMISH Ol U AHARH S Ofel Eob 2Tt
E sensor
ﬁl ference
s refe
default 100% —-----------~- _lL C;?ibration point
point
o g
& <4
5 .
£
default 0% — e —— _ :
Low
Calibration
\/ point Far
' Range
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Table 13 Details for [Sensor mode]

Parameter
Sensor mode
name
Default Distance
Related
Null
parameters
S U2 wE AHOAM Az EHDR|L] H2| YL
Option a7h w2 WH A HoM Mz EEHIRL] H2|YLCt
meaning Hel: M 7[&8H0IM Az EE7ER L] AH2|YL Tt
Hel BENAM: A2 ==3E A
HH BEO A HAIZE L = [HE ud]-=2dE Ag]. &H3E A2V [H=
ezl WFEHCO 2 A% LEVEL=0 LT}
matters SPACEREO|AM: HAIZH =238 He-[s2 1d] &3E AZ7t
[high cal ]E2C} 22 2 SPACE=0QL|C}

False echo Range
L [000]m
[[E000/m

Stari
End

[False Echole= €od2 ZORE0|LE 2HE0] U= oA BHE0| Oist &8 TVTE g5
Ol AFR RO [False echo range] & [False echo mode] 2t &7 AFREIL|CH

LiEIL= RO} HSHA| = o2 E AL O

Ol ez 7= HlO] JqALE ALl 8]0 L0051 ThetM 2= A X of
27t eeguHnn

123 W77 LW 2s SO0|0{0F FLth AA o 29| ¢



ration W/ HIGHPER

Level radar transmitter HHIGHPER L100

30] Liet glgsLict
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Example before Auto False Echo Suppression

ﬁﬁn (__— sensor

el
I
- = Hl— obstruction at 3m
false matena 1
thg CChOJ |‘='.
1 ]
/ a1 — material
J / level at 6m
i ' -
A \/
Y -
il | i, | — Low Cal.pt=9m
0 ) 4 6 & (m)
Example after Auto False Echo Suppression
Iez}x/med TVT
70 7 False Echo
801 suppression
i N ;
M4 A material echo
04
i \1 default TVT ;_A(/
Amp 30 ] i ™ \ i i
1 b
20 __ ‘I. !'f | ;’ 1',
] 3 r A i
lg 1 L . i .\»...__- T— __/J \‘\ ,,,,,,, .
il " A to False Echo
-10 4 fales echo \ aul;ljpru:a:;n Range set 1o (2-4) m
I T T LR E LD e T LR EL AT [T T T LT T
0 2 4 6 8 (m)

25 TVT(Time Varying Threshold)+ Ol 2 24 200 OIRAE 82 Y2 gis
SIAHAA O|2) & =gt

ChsEo] A2 ME O|RE 7|2 TVTRCH 2| Ll Qs ol RL|CH
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Full range* Include region Exclude region

New | false echois False echo is learned False echo is learned
learned from [near within 2m ~ 4m and within full range exclude
range] to [far range] | the rest remains the 2~4m and the rest

same. remains the same.

Clear | Clear false echoes Clear the false echo False echo is cleared
learned from [near within 2m ~ 4m and within full range exclude
range] to [far range] | the rest remains the 2m~4m, the rest remains

same. the same.

6.5.2.2,

f—

Factory reset]

6.5.2.3. [Fill/Empty rate]

[HR71/HIR7] k] A4 Az dEe] 212 440 cist Y OB e 8YH &8
28 4 Al EILC

A e 2EA EE8liOoF gL Tt

HE o He = QR0 A £ 20 W2lof ehLCh

O] SME A|HIA| et 6.5.1.24%} 20| 7|8 HA 0] HZ2E LT}

2|0 &5 = 300m/ming 4t
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Fig 27 Fill/Empty rate
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Current function

Fég 3@ Current function
WM 4mA0%) & 20mA(100%) YA7F 120 A LT
A HRo| el 5A4s HEls E’AEAE%

| -
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6.4.1. [Basic]
SPACE DISTANCE

¥

@  Starting Pointof Range @  high calibration point
@ 20mA,100% @ 4mA,0%

® low calibration point
Modbus £ A27]9| 242 SE5HD AN Ol2f AZ717t ATHZ AE=E
2aste o] Al gL
sie ZEEE0 et A FAE AR,

Fig 32 Bus address
Table 15 Details for [Bus address]

(four line type) (two line type)
Parameter name | Bus address Hart address
Parameter range | 1-247 0-15
Defaults 1 0
Related Null Null
parameters
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(four line type) (two line type)
Option meaning | Set the Modbus Set the Hart short address.
address.
Special matters System will reboot | System will reboot after setting.
after setting Output Current will be fixed at
4mA when non-zero values is set.

(MM EME HA 2+ A ¢ ? F MM 71242 Ols2 BE4sts Ol AR EILICE
R VE2dEdR E e e @ Eos HFEL|CH

MM 7|24E "b" AFeE 43 %?EEQE St 2% "h1"0F &8k LG

Eec" A@eE 2y6l0 ot 3% "-h2" 2 Y 5tE gL

2|0 84 @TAMl2 ek E HMstEILLCE -(Self _offset

Fig 33 Distance Offset
Table 16 Details for [Distance Offset]

Parameter name Distance offset

Parameter range (m) -(Self_offset)~ 10m

Default value (m) 0

Related parameters Null

Option meaning Compensate the shift of the sensor reference point.
Special matters Null
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£ Parameter Backup RS
N D - [

Fig 36 Parameter backup

- Diagnostics
1. [Echo curve]

Refer to [Echo Interface].
2. [False echo curve]

Refer to0 6.5.2.1 [False Echo].
3, [Historical data]

(A 71280l T2t [2hA Cj0lE = £
LEZ2 GOt 2[4l HOojE YL
LHOf [2hA 7|2t 2 &5 JHol B
2|Ch S| 7|7v2 360412, = 15

R’%QE gE.

,mi

=8

Fig 37 Historical pe
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Fig 38 Historical period
6.5.3.5. [History Maximum M

leasurement]
A 2L 42 Adt [Clean] Ol &4 & 2|0 & 2|4 28] A4 2
SOz UL

[Clean]2 S| 21& AAISt = 7|52 THA] A[ARILICH

i

[ W—

(' highest 0.000 m
& lowest 0.000 m

Fig 39 History Maximum Measurement

6.5.3.6. [Historical Maximum Temperature]

[2tA Z[C 2 =)= A 28] 0|2 Mcu Afs 222 7 Z2utE B0 ZLIC
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highest 0.000 °C % I.
g lowest 0.000 °C )

[Read | [ Clean |

Fig 40 History Maximum Temperature
(A STEI2 Mz S 2|0 8 =4 STE2 S 2045 20 LCL

highest 0.000 m/min
lowest 0.000 m/min

|_Read |

6.5.3.8. [Historical Empty R
[4A glEle Amel 52

(i
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highest 0.000 m/min
lowest 0.000 m/min

- Read | | Clean

4, Display
[Sensor unit]
MA Sl 0 BAIE AAIZE 2 Z04] 2he] s FejgLth &4 QeI oA,

. b HA

e P 5 Unit
1319157 == '
4 31.916 m 2 |

280°C  11.489mA ;-

LM78XX__ 0001

Fig 43 Sensor unit

6.5.4.2. [Temperature unit]

[k Hells &4 UEH 0| L0 EAIR = 25 HRIE JoFLT
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[Basic]

Temperature unit

31.916 m
128.0°C  11.489mA
LM78XX 0001

i31.9157

6.5.4.3. [Language

]
[20{] LCDOIM At S AL 210 & HEIRILC

Fig 4 Language
6.5.4.4. [LCD contrast]

O] &2 LCDY| thH|& 2 st= O AFZEIUCH

5. Information

[2Y] PCO| Tl ALEQ 0|2 HHE 4 Ui AE RYL LietdiLct
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Sensor model
MC_LM78XX_X

6.5.5.2. [S.N]
[S. Nl Al&e| 2
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6.6.Keyboard input method

= Z20Me [ UEMHOIL]0M 2E S /T LAE RAE Y=sh= HES L0 UCHPre

| —

ss [DN] to shift the cursor to the right.

Fig 48 Shift the cursor
(1) Press [UP] to cycle from 0 10 9.

Fig 49 Cycle from 0to 9
(2) [ENTIE =2 242 2=5lH LCD £= 50| "OK"7F 122 EAEEM 24
Ol =& USE 20|t

Fig 50 Successful setting



Chapter 7 Menu tree

7.1. First-level menu tree

Basic

Advanced

Diagnostic

Display

Info

Fig 51

FLOW LEVEL PRESSURE
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Chapter 7 Menu tree
7.2. Secondary menu tree-basic settings

Application

Solid, Liquid

Vessel Type

1.large volume 2 medium volume 3. thin and
tall 4 fastfilling (agitator) 3 Demo

Material

Solid: 1.buck solid 2 small solid 3 powder
Liquid: 1.Er=1023<Er<10 3.Er<3

Basic <

Low/High calibration point

Near range

Far range

Damping

L | Sensor mode

1.level 2. Space 3. Distance

Fig 52
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7.3. Secondary menu tree-Advanced

full range
r | False echo learning include range

exclude range

Clear
factory study

New |

Restore factory
setting

Fill/empty rate

Current simulation

4ma/20ma position

Current output

: 1. level 2. space 3. Distance
tunction

‘ Advanced ‘-4

[ Bus address

Distance offset

Fail-safe alarm 1.38ma2 4ma3 20ma4 21ma 5 keep

Fail-safe Timer

parameter backup

Fig 53



Chapter 7 Menu tree
7.4. Secondary menu tree-diagnostics

Echo curve

False echo curve

Historical data

Historical time

Diagnostic |

Historical maxium
measurement

Historical maxium
temperature

Historical fill rate

~ | Historical empty
rate

Fig 54
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Chapter 7 Menu tree

7.5. Secondary menu tree-display

Distance unit

iy Temperature

unit

Language

LCD constast

Fig 55

[ Info

Fig 56
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Fig 57 Error code
Table 17 Details for Error code

Index Binary Hex Meaning
1 0000 0000 0000 0000 0000 | Work regular
2 0000 0000 0000 0001 0001 | Lost echo
3 0000 0000 0000 0010 0002 | Communication err with TR
4 0000 0000 0000 0100 0004 | No Factory False echo study
5 0000 0000 0000 1000 0008 | 4-20ma error
6 0000 0000 0001 0000 0010 | Current manual output
7 0000 0000 0010 0000 0020 | LCD Communication error
8 0000 0000 0100 0000 0040 Connection err with TR
9 0000 0000 1000 0000 0080 | MCU Hard fault
10 0000 0001 0000 0000 0100 | MCU Hard fault
11 0000 0010 0000 0000 0200 | Temperature sensor error
12 0000 0100 0000 0000 0400 | MCU Hard fault
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Communication o BAUD Parity Length Stop bit
eve u
parameters (bps) check (bit) (bit)

Serial port RS485 9600 None 8 1

10.2. Communication protocol format

gl Oe= 2|5 B4 28 ModBus RTU E4 Z2& HEHSI D 2 Qb5 | 0] &

oyojl= 2A FE Ul RC GojE] U I§3 Qo] ZEHEIL|C}

ojZle] £ Hoje el CRC16 A A4 H|O|E{0]H, O|& 0|+ Y= HIO|ETF Q4L
O|=0l= =2 HIO|EJ} gL LY.

RO 2ol 2 7|2 4
@LEE}
g A 20lE S HiolE A2 ol €5

(1) Request command format:

Device Function Address CRC
Address code
(1 byte) (1byte) (4 bytes) (2 bytes)
(2) Request Command Reply Data Format:
Device Function Length DATA CRC
Address code
(1byte) (1byte) (1byte) (x byte) (2 bytes)
(3) Format command:
Device Function Length DATA CRC Device Address
Address code
(1byte) (1byte) (4 bytes) (1byte) (x byte) (2 bytes)




Level radar transmitter HIGHPER L100

(4) Format command reply data:

Device Function Address CRC
Address code

(1 byte) (1byte) (4 bytes) (2 bytes)

3. Communication Protocol Command Description
1 Data Query Command

(1) Radar communication test command
Request command:

Device Function Address CRC
Address code
0x01 ( default) 0x66 OxAA 55 00 01 O0xF9 CA
Response Data :

Device Address| Function Length DATA CRC
code
0x01 0x66 0x02 0x00 00 0xA6 88
Explanation: Upon receiving a response, communication is considered norm
al.
(2) Measurement value (with damping) query command
Romioct roommaned”
Device Function Address CRC
Address code
0x01 (default) 0x04 0x0A OF 00 02 0x42 10
Response Data :
Device Address| Function Length DATA CRC
code
0x01 0x04 0x04 OxXX XX XX XX OxXX XX
HE SEE U2 0y T2 Hjoje] 40| 440 42 Float & H|O|&{ LT}
GiOlE YAl2 Y& 16H|E HJO|E{7} HA{0| & 16H|E G|O|&{7} ORR| 2L T},
237ol & 90| Cigg 7|2o2 FFELC



Level radar transmitter HIGHPER L100
the sensor mode.

(3) Measurement value (without damping) query command

Reqguest command:

Device Function Address CRC
Address code
0x01 (default) 0x04 Ox0A 11 00 02 0x22 16

Response Data .

Device Address| Function Length DATA CRC
code
0x01 0x04 0x04 OxXX XX XX XX OxXX XX

Description: The measured value is Float type data, with a unit of meters and a
data length value of 4. The data format is low 16 bit data first and high 16 bit d
ata last. The representative meaning of the measured value is determined based

on the sensor mode.

(4) Sensor Mode Command
Request command:

Device Function Address CRC
address code
0x01 (default) 0x03 0x20 OA 00 01 OxAF C8

Response Data

Device Function Length DATA CRC
address code
0x01 0x03 0x02 OxXX XX OxXX XX

Description: The data value represents the radar sensor mode setting, and the d
ata definition is: O-level mode 1-air height mode; 2-Distance mode.
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(5) High order adjustment query command
Request command:

Device Function Address CRC
address code
0x01 (default) 0x03 0x20 4A 00 02 OxEE 1D
Response Data ©
Device Function Length DATA CRC
address code
0x01 0x03 0x04 OxXX XX XX XX OxXX XX

Explanation: The data value is Float type data, with a unit of meters and a dat
a length value of 4. The data format is low 16 bit data first and high 16 bit da
ta last.

(6) Low adjustment query command

Device Function Address CRC
address code
0x01 (default) 0x03 0x20 48 00 02 Ox4F DD
Response Data :
Device Function Length DATA CRC
address code
0x01 0x03 0x04 OxXX XX XX XX OxXX XX

HA o

2 HO0E 42 08 TRI0|2L H0[8 20| 42 4% Float & H|C[E{LCL
CIOE A2 b9l 168 E W07} HA{0]1L &% 16H|E H[O[E{ 7} Of

A| ULt

(7) Blind Area Query Command
Request command:

Device Function Address CRC
address code
0x01 (default) 0x03 0x20 44 00 02 Ox8F DE
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Response Data -
Device Function Length DATA CRC
address code
0x01 0x03 0x04 OxXX XX XX XX OxXX XX
THR|0| 11 CljO|E] ZO| 7+ 42! Float 8 GO ILICH,

2EH0E U2 0lE

=4

Hl0|E| HAle

(8) Slave address reading

5t2] 16H|E H0|E{7 HA0| T A

49| 16H| £ G0|E{7} OFz| 2k,

Set command:
Device Function Address CRC
address code
0x01 (default) 0x03 0x20 01 00 01 OXX XX
Response Data :
Device Function Length DATA CRC
address code
0x01 0x03 0x02 OxXX XX OxXX XX
2 HO[E Z0[= 2HI0|E0[|1 HO[H H2|: 5] 8H|E= REH A FAF LIEIYLCH &
¢l 8H|EE= St =4 F LIEFE LG

10.3.2. Data Setting Command
(1) High adjustment setting

Set command:
Device Function Address Length DATA CRC
address code

0x01 (default) 0x10 0x20 4A 0002 | 0x04 OXXX XX | OxXX XX
Response Data -
Device Function Address CRC
address code
0x01 0x10 0x20 4A 00 02 OxXX XX
Explanation: The data value is Float type data, with a unit of meters and a data
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Device Function Address Length DATA CRC
address code
0x01 (default) 0x10 0x20 48 00 02 0x04 OXXX XX | OxXX XX

Response Data -

Device Function Address CRC
address code
0x01 0x10 0x20 48 00 02 OxXX XX

29 HOIH 22 E2E(Float) #& HIO[E0|0 O/& 20|41 H[O&] Z0] 22 45}
O|EQULCE
ClOE A2 19l 168 E HO[E{7F FIA{0]1L &% 16H|E H[O[E{7} OrA| 20

UL E

(3) Blind area setting

Device Function Address Length DATA CRC

address code
0x01 (default) 0x10 0x20 44 00 02 0x04 OXXX XX | OxXX XX
Response Data -

Device Function Address CRC
address code
0x01 0x10 0x20 44 00 02 OxXX XX

2B HO0H U2 E2EE(Float) 78 HO[E{0[H OJ&| TH2|0]11 ClOIE ZO] 22 4H[OE
YL{C

ClOlE A2 oi9l 168 E HO[E{7F FIA0|1L %] 16H|E H[O[E{ 7} DR 20 &L

T



