Ultrasonic Range Finder
Sensor & Module(UART)

(HG-C40U)
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Ultrasonic Range Finder Sensor & Module(UART)

[ .
B Model : HG-C40U

m] Description

» ATmega 8 MCU
» Measures distance from the obstacle and sends the data using UART communication.
« Within 5mm Resolution
« Optional two transmitting mode for various use.
- Free Run : With a power supply, sensor transmits trigger and burst signal by
itself (for basic application)
- External Trigger : External system(controller or processor circuit) controls the
trigger signals — for advance application
 Two types of input power — Low(5V) for processor circuit usage and High(12V) for
controllers. 3 Factory Default : 12V
* Various Setting Option
Free Run / UART Trigger / External Trigger setting
Ring buffer use or not use setting
UART communication baudrate setting
Free Run Trigger interval
* Output Signal
- Distance Data using UART(ASCII, mm)
- Real time ultrasonic wave amplified from actually received ultrasonic.
- Real time TTL level square signal(Square Wave) of detection signal.
« High performance ASIC Chip for stable transmission and sensitive reception.
« Sensor to PC communication using ‘Interface Board'(RS232, Power regulator)
« Data display using monitor program from PC(Hyperterminal available)

m Specification

secezezeseis
Communication UART(TTL) .
Input Voltage 5V, 12V(default)
Current
Consumption 20mA(Typ) ~ 30mA(Max)
Frequency 40kHz
. 3.5m (at 5V)
Max. distance 5m (at 12V) : :
. . C sl 2
Min. distance 2cm .6"
Resoluti
esolution S5mm HG-C40U
. Module : 50x22x25(mm) (Conventional)
Iz€ Sensor - ®16 Approx. 65° Directivities
Hagisonic Co., Ltd. .o www.hagisonic.com / hagisonic@hagisonic.com

Tel : +82-42-936-7740 / Fax : +82-42-936-7742


http://www.hagisonic.com/
mailto:agisonic@hagisonic.com

Module Ver. : v1.2 / Firmware Ver. : v1.12.1126

CHAGISONIC
Ultrasonic Range Finder Sensor & Module(UART)

HG-C40U

H Model :

@ Connector Configuration

ATmega 8
MCU
I_mum_l ﬁ 7 TR
R11 o O g
J1 J2
1 | DISTANCE 1 | ANALOG
2 | TRIGGER 2 | NC
3 | +5V/ +12V 3 | +5V/ +12V
4 | GND 4 | GND
5 | TxD 5 | TxD
5 |RxD 5 |RxD
m] UART Setting
I/0 Level TTL 5.0V
Baudrate 9,600bps ~ 38,400bps (Default : 38,400bps)
Data Bit 8bit
Stop Bit 1bit
Parity Bit None
Flow Control None
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Ultrasonic Range Finder Sensor & Module(UART)

I
B Model : HG-C40U

m Communication Protocol
a) Received Data (Distance Data)

STX A . ETX
(0x02) Distance Data (0x03)
Ex) 2400

b) Parameter Setting

STX ETX
(0x02) Type |Command [|Data] (0x03)
# Set
@ Get
Type $ Return Value
! ACK

Version [Firmware Version

Mode |0:Free Run, 1:UART Trigger, 2:External Trigger(default : 0)
RingBuff |Ring Buffer Usage for Shift Average (0: Not Use, 1: Use; Default : 1)
BaudRate|Comm. Speed (9600~38400; Default : 38400)

Period |Ultrasonic Sensor Trigger Interval (measure: ms; default 50)

Command

Trigger |External Trigger / Free Run

1) Operation Mode : Operation Mode for Ultrasonic Sensor Module There are three
operation modes, Free Run, UART Trigger and External Trigger Mode.
% Free Run Mode : Triggers ultrasonic in regular interval
% UART Trigger Mode : external ultrasonic trigger using UART(Trigger Command)
periodic or randomly.
% External Trigger Mode : Outside Trigger signal is needed for regular or irregular
interval trigger signals
@ Display Operation Mode
- Transmit : @Mode
- Receive : IMode -> @Mode|0

@ Operation Mode setting(UART Trigger)
- Transmit : #Mode|1 (to change to UART Trigger mode)

- Receive : 'Mode|l -> !Data Set Complement
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Ultrasonic Range Finder Sensor & Module(UART)

[ .
B Model : HG-C40U

@ Communication Protocol(Cont.)

% UART Trigger Mode only sends the data if trigger command is generated by UART.
@ Operation Mode setting(External Trigger)
- Transmit : #Mode|2 (Change to External Trigger Mode)
- Receive : Mode|2 -> Data Set Complement
% External Trigger Mode only sends the data if outside trigger is generated
% Trigger: Trigger pulse to J1 2nd pin or Trigger command to UART
2) RingBuff : Use 'Ring Buffer’ in Ultrasonic sensor module's internal algorithm.
* When using External Trigger Mode and the trigger interval is late, using ‘Ring Buffer’ will
delay the data gathering that use of ‘Ring Buffer' is not recommended. However, resolution
will be dropped.
@ Display RingBuff Mode
- Transmit : @RingBuff
- Receive : IRingBuff -> @RingBuff|l
@ RingBuff Setting
- Transmit : #RingBuff|0 (set ‘Ring Buffer' to not use)
- Receive : IRingBuff|0-> IData Set Complement
3) BaudRate : It indicates communication speed of ultrasonic sensor module.
@ Display BaudRate
- Transmit : @BaudRate
- Receive : 'BaudRate -> @BaudRate|38400
@ BaudRate Setting
- Transmit : #BaudRate|9600 (Change Comm. Speed to 9600)
- Receive : IBaudRate|9600-> !Data Set Complement
4) Period : It indicates trigger intervals of ultrasonic sensor module.
@ Display Period
- Transmit : @Period
- Receive : !Period -> @Period|50
@ Period Setting
- Transmit : #Period|20 (Change trigger intervals to 20ms)
- Receive : !Period|20-> !Data Set Complement
5) Trigger : Triggers ultrasonic sensor module
- Transmit : #Trigger (triggers ultrasonic)
- Receive : 2365 (Distance 365mm, ASCII)
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U

m Method to change input voltage (12V — 5V)

* HG-C40U has two input voltage, 5V and 12V. Factory default is 12V. If user wants
to change, user can short(solder) JP1 to change to 5V.

12V : Open
5V : Short(Soldering)
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12V(Default) 5V
(Open) (Soldering)

* Caution : Using 12V on 5V(Soldered) PCB will burn and damage the Module and
this will not be covered by factory warranty.

@ Output signal pattern

__ Trigger (L | @
(J1.2) S
Analog
02.1) -.*———+ o s 7 o s e *—+~ @
- Receive @
S RO O DO MBI B ey Yo TR LA
U1.1) @
1 ';" 1 ’-l-' 1 T l 1 1 1 1 L T T L 1 I 1 1 1 L l-. T 1 1

« Trigger signal(®) is outputted(displayed) only on External Trigger mode. UART
Trigger mode or Free Run mode will not output the signal(Internal operation only)

* Receive Signal(®) will not be outputted (Internal operation only)
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Ultrasonic Range Finder Sensor & Module(UART)

|
B Model : HG-C40U

@ Degree of Precision

a) By distance (mm)
Distance 100 200 300 400 500 600
Average 100.0025 | 2015175 | 2994401 | 4002974 | 4987754 | 600.8672
Standard 0.23321 0.562792 0496606 | 0459127 | 0493257 | 0.374544
deviation
Max., Min. 2 2 1 2 2 3
Distance 1000 2000 3000 4000 5000 5500
Average | 9983231 | 1983.847 | 2978858 | 3970.667 | 4964.257 5480.61
Standard | 505009 | 0433792 | 0854845 | 1711037 | 2268125 | 8.444806
deviation
Max., Min. 2 3 4 8 10 39

- HG-C40U Degree of Precision .
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U
m] Ultrasonic Sensor Calibration

« HG-C40U is calibrated from our factory. However, if users change the input
voltage from 12V to 5V or vice versa, new calibration is necessary for precise data
reception.

1. Distancel measurement.

1) Place an object apart from HG-C40U by 100mm (try to measure as close as
possible with ruler or any measuring devices)

_— Object
C40U —_[5 %
o 3313 |
:I)II
100mm
[ww HGC40U Monitor 111.0923-00 e _‘_ e =&
HECAD Infarmation Computer Serial Setting
Firmware Varsion Get Port [COMZ = Baudrate | 38 400 -I
HGCAD Setling Sended Data
[—' | I Send Data |iADVIT
Mode FreeRun | UART Trg | EwxtTrg | Racolvad Dt
Gat
Fing Bufier  MNotUse | Use | Get | Al Data RTET
Baudrate - Send | Get | ACK RIADVTT
Pertod Send | Gal | me Get Data  H#ADVITTERT
\ UART Trigger | Distance [TC el
I
I - Calibration (1) (2] (3] Dala Logging
Distance | [T00 m | [ | 3 LogFile | Log Stat__| LogEnd |
|| | Distance 2 ] Get |
i Calibration [ Exit

2) Open HGC40U Monitor 1.11.0923-01 program(please refer to
www.hagisonic.com — Customer Support - download center)

3) Input exact distance(100mm) in @ ‘Distance 1' box in ‘Calibration’ section.
4) Click @ 'Get’ button.
5) Confirm 3 shows the data

Continued in next page...
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U

@ Ultrasonic Sensor Calibration(Cont.)
2. Distance2 measurment.

1) Move the object apart from HG-C40U to 300mm (try to measure as close as

possible) _
__— Object
—
CAU —_ 5 %
o 3313 |
::]II
300mm
W HGCA0U Monitor 1.11.0923-01 whrlE)
HECA0 Infarmation Computar Serial Setting
Firrnware Yersion Get Port [COMZ = Baudrate [ 35,400 =
HEFCA0 Setling Sended Data
—— | (T || SendDsta fF@ADVIT
Mode FreeRun | WARTTrg | ExtTrg | Rocatvad Dats 1
Gat
Fing Buffer  MotUse |  Use | Get | Al Data ™2AT
Baudrate - Send | Get | ACK RIADVEL
Petiod Send | Get | ms Get Data h 8ADVZISO0
UART Trigger | Distance [€5% mim
Calibration Data Logging
Distance 1_[T00 mm (5] Get | |1 % (6) LogFile | Log Stant | LogEnd |
Distance 7 [300 M | | [ 50 |
Calibration | | Exit ‘
@

2) Input exact distance(300mm) in @ 'Distance 2’ box in ‘Calibration’ section.
3) Click & 'Get’ button.

4) Confirm ® shows the data

3. Calibration

1) Click @ ‘Calibration’ button.

2) Calibration process is done. Please make sure the distance is correct by

measuring object’s distance with HG-C40U.
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U
@ Module Size
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Ultrasonic Range Finder Sensor & Module(UART)

I
B Model : HG-C40U

m] RS232 Communication Interface Board

* To connect with PC, Interface Board is needed.

« www.hagisonic.com — english — products — Localization sensor products — Interface
Board for StarGazer™(HIB-A-01) (Serial cable, adaptor, switch offers)

* Factory Default(12V)

* Only when HG-C40U and HIB-A-01 is purchased together we provice cable /
connector

HG-C40U

_________________________________

J2
12V
Interface Board i "
HIB-A-01 i N/A
GND
1 12 J3
1 DISTANCE 1 ANALOG 1 N/A _
2 TRIGGER 2 NC 2 NJA
3 VCC 3 VCC N
4 GND 4 GND 4 ReD
5 TxD 5 TxD 5 NC
6 RxD 6 RxD
| . Interface Board
HG-C40U | | HIB-A-01
v
PC

(Monitor Program)
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Ultrasonic Range Finder Sensor & Module(UART)

[
B Model : HG-C40U

m RS232 Communication Interface Board (5V use example)

* To connect with PC, Interface Board is needed.

« www.hagisonic.com — english — products — Localization sensor products — Interface
Board for StarGazer™(HIB-A-01) (Serial cable, adaptor, switch offers)

* Factory Default(12V)

* Only when HG-C40U and HIB-A-01 is purchased together we provice cable /

connector
‘ Interface Board
/ HIB-A-01
4
HG-C40U
il )2 J3
1 DISTANCE 1 ANALOG p— ] +5V
2 TRIGGER 2 NC 2 GND
3 VCC 3 VCC 3 TxD
4 GND 4 GND 4 RxD
5 TxD 5 TxD 5 NC
6 RxD 6 RxD
; Interface Board
HG-C40U § HIB-A-01
v
M
O (Monitor Program)
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U
@ Interface Board (HIB-A-01)

12V use (Factory Default)

— T

® DSUB9

42 'y ;
1
2
3 TxD
4 RxD
5 NC
J3 ‘
S5V use (see p6 & pl2) N B & N @ LED
@)J as
+5V
1
2
3 TxD
4 RxD
5 NC
Model : HIB-A-01
J3

4 Serial cable and Adapter included(110/220V optional)

@® Communication / Power Connect to C40U’s J2(5V use)

@ Power Connect to C40U’s J2(12V use) -default
(® Power DC +12V input Jack (2PI)
@ LED LED on when power is connected
® Serial Port Serial Port (RS-232C standard)
Hagisonic Co., Ltd. .o www.hagisonic.com / hagisonic@hagisonic.com
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Ultrasonic Range Finder Sensor & Module(UART)

B Model : HG-C40U
m RS232 Interface Circuit Example

* This drawing is not for Interface Board. This is only for the reference for self design
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Ultrasonic Range Finder Sensor & Module(UART)

|
B Model : HG-C40U

@ Ultrasonic Range Finder Monitor Program

» Connect HG-C40U module with PC using ‘Interface Board’ and ‘Serial Cable" and
download monitor program from our webpage.

» Please set the Port first.

HGCA0U Calibration 1.11.0422-03 [E=EE

~HGCA0 Information ~ Computer Serial Setting
Firmware Version [ | [Tz Part Im Baudrate IWU;[
~HGC 40 Setting —Sended Data
Mode  Free Run | Ext Trigger | Get |[[ Send Data [ @[Versiont
Ring Buffer Mot Use | Use | Get | | Received Data

&l Data  [218L

Baudrate | M| Send | Get |
ACK  h'Wersiont
Period | send | Get | Get Data hversion[ 1, 11, 0422T

Eut Trigger Trigger | Calc Dat F72T8L

—Data Logging
Log File | Log Start | Log End | Exit

Data (ex. 218 mm)
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