TR ARILIGS At OIXRHAY A1 BHE

L0IZ= LHgI+

H

2 Mo AuY 4 2239 http//cublocblogme 0 = WES HE Az2IMHS
=0l& O =20 & ot XAIRE 22 ZYLICL 2XE 17 o229 MR
E20| Ao ghct

A0 HA=2X| FAIS|AF CHEO|AF

_EAOI-_.H._
WINDOWS = Microsoft Corporation 2| 5=
CUBLOC 2 Comfile Technology 2| SE2AEIL|CY
MOACON 2 Comfile Technology o S2 A QILIC,
7|Et CHE dEe SiE2Ae] SE4EYLICH

otz
=

=
= fxol Lhg2 MKkl OIRel S HiEOR Jfololio] HKEo U8 YRS,

(i
A

JlaHel BRI 287t U2 4 oo OfCIRILE T2 BESA| HiLICH 2
IO T 2 Al Zitof TS of2iEo|A Heo| ASS BAELICE olof Thet
gictol = mxto] 7|5 ofo|Clof MBS BTG FAI|HrEILIC

)



12

M o2 & ZEFI|TX

.30

M 3 F L0l=

... 45

7

..85

.92

.104

—_

<o
0o

0|
Ko

M8 E.



/S| IS SV EAEAYN 153 g

0| CHHHOf| AFREl= XAHRLICE



—

:E Charging =,

Charge :@%
d

_|+ H 25N
Discharging = il e —

9 22S EAH MI7IE MESI= AlZt (Charging)S 02 M7|7F SELICE ©7|7t
Ot MEE|H, ClojA M7= S2X| %HLCL M7} 8 (Discharging) = S0t

giojgez H7|7h =S4

ZEMS Zolx CiMo] SlojA SAFOl g st REULCL HIE B
METthe §48 T0|= Mo XM= 285t e dula. AISoH RS U=
ECE 20 MRAIZ0|MPH F FHIX| 2HME ZHYZF |0 AUTHAID] SLICE
Veg
Ceramic ar
Electrolytic Tantalum Ceramic
[470uF-3300uF) [4i'uF1UUuFJ cummFumF]
Power 10004 100 F oM F

s T ¢ T

/[ L\

Anywhere on board < 3om from < lcm from device
device (1 cap per Weo/Gnd pair)

ZtZto| BHIMOILE S8 Olf7F JAOM 1 R2E XSt s A0|E IF
IC Ot 20{%%s ZHME L0|= Z200 e 528 Jgs FALCE (FlolA

KHMIS] CHE)



TVS Cjo|E

Ola£0| of4SiCit HHY|E AT SHAIE? TA HEE OFIKE BEO|
UIEISH 2900) O AK] 23 £ FRl0] SOjotd HE0| WKL Yo| wastLCh

5|, RS232 F4E|L} RS485 Z4E, USB ZHES2 ARIE0| $A|Z #O|
QUCE MWACH St= RYLICL O] RO BYESQF AXp AMO[O] TVS CHO|R
ASHH, AKX OREEE A4S LOFELICE

— A=2 T

2o
==
CE

—=

4r o Jm

8kV Positive and Negative Transient

%
(A S
/

12V Positive and 0.6V Negative Clamped
Waveform for Unidirectional Device

O L MY0| WESHH K[Z=O0tE, TVS CIO|REE ShfstH LY MYo|d2
ZHO| | EIL|CE C2 2 RS485 2| 20| TVS 0| RQES LAkS| of QL)

VT R4
R2012J752

DATA-

DATA+

Ct
——104

D1 D2 R4
! PSKE12CA YW PEKE 12CAy R20121752
4

CGND

CGND

Folotd 22 Tvs 7F &ZtHel Y (=d ns YE)0f| Ciet 2= sjECh=
AYLCE X&EHQl e BEog 4= QIELICL TVS CHOIRES
AFESHELHH, 02{20| 2hE BEEE ASSHE] CHH = 20| viAsHA E0i5 AYLICH



Hi2| A E]

2]
rt
H
=

HI2|AE= ZRHE TR0| B2t Mg gho] 3A 20Es 422 7t
SXAMULICE SHOC|2 27y HY0| S2E 220A E280fdte &A7F Yl R0
| =1 -

Yz eiHe SO, UK
b

Electrical
ACIDC Varistor cireuit to be
protected

Vs CHOlRCe AgsH XS HIRLICIE, HIEIAEE OH| ZHANEY
MBS JHXID UOIH DEAST} YUt 2Tt SHe ROJAE AFBSI| b
FLICL Alsvt 272K $40] BULICL DENS 1S S8 2C T4 ME

RO M= TVSCIO|RES = 0| ZHLICL

IHH2 TS CHO|QET} B2 AB IS HIWEE, ASE OB HEs| Mes|A

Algg 2ot AFLIC



Ec| 221K

FZ OO ABZ = As TAA F=YUoh 2Eh Fx= ob ERg,
WH[BF=0{0F St SHEO| AZ?

ZC|A%Ks PRI RYET, o 2siM ZOEULL ol EF Helo|
AFEEMA, &0 | Lt =, WAeh0{0F o= =HEO| 8l= O

|
Haoh SXFYULICE O A SAELICE SMDEIRE A0R)

S| Z0|M = OfFA ASEILICE (2fZHe] Aeo] RAELILE 0 &2 OfLLITF FIstHR)

PolySwitch PolySwitch LEDs
Dﬁi?e Device e A e
—— - o o
L m
AC Power PolyZen LED
Input MoV Supply Device Driver PESD  PESD
M il

MY YHEIO|LY, IHRELE S ofn NS AXto| MYUCHK0| N2 HzH0t
o151 EILICY, 2opA| HOHTH £t sHL, 2 BRLICE 1ATH ACls ZE Un
2A TR ACle A= YOLPL HES spS MUejor BT {UT 2 8uS

[}
rir
N

HESHH Og Moz Aot Aut SLSHLTE TSt a.



s 2= BEF (EY0l, 2E, Y 1 X))o S M, AHEA HEY 2
C

ofAx|o] EA AHY0| LATLICE AGHAA A7 |HHO| sk o 4X] et 2
ol =7tHoz TS0, 2xat g 222, ARC 50| 47|1, 1o TS0
LOJLEA HRI2|Zo| X S22 Yoot =l=H|, OlAs HotFe £X17F Hi2
A

Ant3 22|

25} Ljzio] S,
* MBS B FSo] ogt Mx| Mol chdt Zai7t Sk
* ol Ax| Hofo| Eai7} BLic,
* 1 ofFmaol s UTIEATL ol Xof Xewel
D Sl i ofMRlo] HaLIct

Z7|@taHE) ] 201 H& 203 HE ASLICL



SEHED

CHO|2E8F TRO| SA0 S017F U=
gl RE)2HR. L0|== X}

L ROl 20|z &AFYLICE

Cf2 2= o9 e AHE' o] glede
S0l 43 9l ZolE

High voltages on this

Signal

0
> I
-
Il
o
HM
M
it
u
[
rr
H
Hm
N
Mt
iy}

... can't damage

input j
2200
e
—]

—
. —
Signal
GND

1
'
side.... : the delicate circuits on this side
1
1 vCC —
1
1
1
T iE 10k
1
. Output
] 1w AVR
1 _JCollector
Il
'
1 Eminer
1
1
: Internal
4 GND
1
g

o2 MIMSE MY & |0, L0|x Cyms=0| Fa

=]
ot AAYLICE R0 QA= LD £ 2 = AS F=o| TYD

C
QI7FSICHH, RO ZE TR O 30| =&3{M TRO| B2 &= FZYLICH

L 13
Raz Rai[]
v

Futs Ran] aMHz

sm pic vsc2[]
s 16F84 [T

11
REOANT RET[]
1z
RE1 RES[]
11
REZ RES[]
hl
REZ RE4[]

1E
RETOCK 05 ]—l_g_—l'}
4 15 =
—

[e:k=17
.=
GE

34 +5y L—

1

S0t MEsHs SEo=2 XtE3t 20F0l|A

& OEElE & 2APF HE0| =M

2 o



Ch2 18N E43|20ME SEHE2E 018

= AFLICH

1 b 12
e o) e
[rez Ranf] Mz -
1 1 _ 5
+5¢ - ERMOCK\ o3¢t :"ﬁ ': |
L WIR oo 052 e El 1 !
f[ s 16F84 v [T
& 13
E‘ = r[RBEMNT RET 1 o
i EERB‘ i S0Hz

[|rez REs[] .

R reaf] LOoAD

w Protective
diode

=]

= _OJ
EO: =

L P Optocoupler
{ Relay N supply
H11B1 4)

coil

EE7/52{2 01831 Of2f 22ME 1C BAE £ (soatedAlZ & 2
otz 2l=2= AD YHE SEHEHE 030hA HRIZ (e O JLICE
Viy O!Fl‘;u 33v
48Y e
( j <A1 g2 <RI R4 SRS <RE SAT
SENSE'  SENSE- T2k 20k 5k MOCD207M 051k 2051 10k 3 10k
scL -
—{ vin _; \«i
- - scL ‘o0
LTC41511  spay 5] 3
I
—1 ADR1 SORD 5 F |-CONTROLLER
— AoRo ADIN <€ vy = mocozorm —I
GND ] - SDA
(24| |

*,-.:,
b

10



DC/DCZiH{E]

B2 TYOAM H2 HY

FEYLICL 7805 S=
e

AME =

DC/DC ZiE{Ef= @3 Felm 53 29

=

Lo|= =E

ISOLATION

>

NeuT

(©l: DC24V --> DC5V)
ARBSHAM ZHESHA

ol LiXL HiRH QIX|TH =
AeteErt 2el=X| §7] MEof, ofo|E0jd (=0|= CHMF Sib 2Z0AM
B

RXToE od

o= WE LR US [ A8
o

e Jy rir

FLOATING QUTPUT

o
ourRuT
-

| JgR=

7t Mz 220 A&

LTt

HHAZIZ] 2A3H OFNNEY 22E

of sjZshF= £20|

o 220 Qlojop 3=t o otoff 3F Cf SofRlle. O ALt

W72 TEZo2 S0les =OIZEM)E
TEotER AT UFLICL
: [ :
: I :
i;ﬁ,g CDEJ‘ .LA:AJ CDll 'L%J :Dll czlE
L e [ e [T
: i :
Aes| =38 2ojx? JE| 0] NS S
CO|= TWEZE. 2
=03 gLt

[cad

T 32 Load

UAELICE HtZ2

11



N 2 & XEMI|HMX}

12



e

M2 ol 2astrr

MEl

StLh HEZ EYX T2 of

2

=

LI €7 ofHH, 28 Wie ¥ 3=aUH AT

of
=

Zostyty YLch AQIXIE £2H Low 7tE|d FE2X| RO High MEH7} Tl
25 s 2SO 2H #I(0|=, O|EA 2I2E #0|H € A 25U

OB, 29X|7F =KX
E|3 ZLCH High 2 2HdoH| = a
Ol ==& 0|2 siZ2Ena? 131'1' |K|7f On &=IQtE Mf, MRZE LEI}

25t gL,

&2

Switch
Ground
SIEM2 HZ SYUNMLYULICH UGS AEOIH &E
S8

o =
OFF MEfOlM 4 Hoh & BIHELICL =0Ix Cfs SOME FUC,
C

o
EQNtoz s MR} o MRl Lo|xE 508

o
|.|-|
s
=
o
A
2
E
>
f
>

(o]
2

+
£0
3
o
i}
i
o

Pullup
Resistor

Switch
Ground

AN 47K LE~10K 22 ALO|7F FEkStLICE

el

13



o= I
5v 2HS7
v Ol Y YAz LotM sv E e WHES YOrEAELICH 4, 7805
HZO0IHE 0|83t= ROl AFLICE
+ \I\nlio5 Vout + 5V
Regulated
Input DC J‘_ Gnd J; Voltage
(8V-15V) a @
’|‘033up T)aauF
O] &2 go| wustaz, WImes FAGHOF LT HAe 15V 7|2 AL S ==
UASLICH YEE2 S ROl R[S, wdEl Zo| B 4% W= HX[SHoF
=g
LM2576 Ol2k= Xt 5v & RtEEH AHF AQLch 0 AX= A9d
2IZ220|HEtM FH0| £E0| & 0| SO{ZULICL CHAl, HO| Ho| YSIX| @i,
2k £2 HAYLCL
7V = ROV FEEDBACK
(6OY for HY) s, | LM2576/ |
UNREGULATED L“ZSTEHV- £ 45y
0C KPUT ’ QuTPUT
| " il e
LU A
[>T T i
= - : Wree;
9l 2 74X UEHE YHF FHE J2t2ETF M2 HZE(0] 201, 0to|£2 o]
I20|M= AR = QIELICE Oto|&20|M 2|20|M= isolated DC/DC HHEHE
Ar&SiIM sV & BtE= B S &L

14



Of7|0f ZurNX| HBS
A&LICE O] LED

25 oM

Aol of2E mEE YHO| iU

=
ELIEL "0| ZOFe| Ja="2tH, TEO|A
==

OFF OFF : MAL= %}

a2
ON OFF : AtEf1
OFF ON: &Eff 2
ON ON : 02

!‘\ . SO
8y

Error LEDg,

Q i
U

s
|0
HU
rir
>
Ho
In
i
i=]
opp
s
rir

i
s
i)
$0
i)
T
in

SpLiE gt At

HH
Im

15

2XP7F AEULCE HIGH 2H 33845
A

22|17} LU (PEZO %31 BUZZER QUL PEZO & E
22|7F gLt 8 BUZZER & W2 2ol 227t S0 UM HIGH
22|7F )

LCD 2tz StLf

Ol{7HA| CiHZ ™o AX|T, FEO X =0= Dty LT

o rg



BYAls 2217F LHE ooz Of2{2YAl "~She A2 SE|EF Of
HE m=s %= 0|ﬁI_|E|- "lﬁl HH| L

PON=] 1,
CH= “golStAl™ E Lt

MBI S22 LICD § EY & AUz ZEE TEO
=

LCD & &
f

A-gsfiz=o{of Lt

B 22 Yol AgLch A3 §|*f01|)\1 Topstn A= AZIZEEH LCD 2

CLCD ME2 12C A|I2ERt ZHSIECIH, LCD O 2AY=AE AREH B
UAFLICEH

IN

7IEto 2 o9l PCB QF HZATILICE 5V, GND, SCL, SDA EHAFILICE 5V 2F GND 2

Meg 338k, SCL, SDA 2 2C ItdS EL{H LCD 3tH| EXF % =X7t
HAIELICH M3 HZE FEEo A CLCD £ 7T Mo = Y= N
FHOE #F1 ASLICE

HMEol= CLCD & 2Zg 5= U= ZEDH U= M2 SIISHA L, B H37H 2ad
I CLCD 2E5 7HX|2 7hA et 7, IR HEIE E= 422 283N 2.



RS232CZt F91Q17}?

MCU 28820t A8 SojojA ZHe[sIH AL83ID Qe RS232C 2 SUQIK|
AmwLCH

1. XE B4A g F SILLCH HESALS o7tEez MSE Musk=n,
CHEXQI HESLA2 oo MQAE Z2IH XE |DE ZE (St=CjA3 HZE) O
AASLICH2E X[Z2 OHELICH

2. AESM2 ¥ Iz AE (Seia)Z HIO[HE S+4l &
2,4 ZIEfC 2 SiAELCH 2|7t Ol ChERES| S4lAR O MBESAIYLC
O|H4ll, USB, SATA, SPI, I2C S

3. RS232C = 7t& efiEl &E S4 eHYL(ct EF 2 JHE (TX, RX)E H|O|EE
HU=0, M7t +/-12v YLICH GND M7EX| E|4 3 7O QLO{OF S410] ElL|CH

'y

& Y o @ @ A A
P A A S AR S S
R & &Y

S AENY Start M= E AIHLR 0 HIERH 7 HENX| A= Lt

4 =g
BHE(O]| Stop HIEZ} W2kZL|Ch oz} 122 MMZ HIo|E7t L7t 2Ys B
[e)

=kl
ALt
P R R T S B Eéiwinwiwiv:»iwz\ig
W ISSIAS SIS £ Widld SFFIEIS s
START1 0 1 0 1 0 1 0 STOP START O 0 0 0 1 1 1 1 STOP
1651 B 2% 01010101 18F:FO0 2% : 11110000

5.2LHD B & Afo|of of£0| Qlofof gLt &&=, HIES, o2 HAY (@ 2(E])
SOl RA=H|, zto] &2 lojof S4lo| ELTt.

L =

17



6. MCU SO0ME USART 2t HELICH USART + universal synchronous
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12. PCO| COMZE % HH SEI ( RX, TX, GND) 7+ OfL|2f 9 &

ofz2ff 122 DTE (2 PC %)2| D-SUB 9 & RS232C HIHHX| = QIL|CY,

Pin Mame
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TXD (Transmit data)
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GND
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L= N =S S L
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DSR ] 4
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TO(INPUT)
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Home / Articles / 2008 | How can we reduce the noise?

How can we reduce the noise?
Alternatives to help sort out the best course of action for resolving electrical noise interference
from motors and drives that affect sensor signals and HMI

Nov 26, 2008
Print (& Email & - 3 (]

Electrical noise interference from motors and drives is affecting our sensor signals and HMI

too often, the sensor signals and even the HM| of our metal-cutting machines go haywire, largely because of
electrical naise interference from many old, large, nearby motors and drives that we really can't replace. One
solution suggested is to start using fiberoptic cable for signal transmission, but that's not cheap. Alternatively,
there also are dozens of power filters, uninterruptible power supplies and other power conditioning devices out
there, ranging in price from less than $100 to more than $1,000. We could use some information about both
alternatives to help sort out the best course of action.

A A A A [+

White paper download: Wireless Connectivity for the Internet of Things

ANSWERS
Try These First
Following are a few basic design rules that might take care of the problems.

Separation between the low voltage control and high voltage power lines: If those lines need to cross, they
should do so at 90° angles.

Use shielded cables andior shielded cable trays. It is important to note that simply using what is typically sold
as shielded sensor cable could actually increase the problem, especially when using cables with M12
connectors. Most such cables do not connect the shield to the coupling nut and, as a resul, do not provide a
clean path to ground

Provide for solid machine ground interconnections. This is a must when using shielded cables or the shield will
serve to equalize the potential between the different machine sections.
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DeCap

a) ViCC and GND lead to supply

noise current flows not via

DeCap, DeCap has not effect

DeCap

d) VCC and GND lead to supply
noise current flows not via
DeCap, DeCap has not effect
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b) GND lead nofse to system GND
noise cument fiows partly via
DeCap, DeCap has hardly effect

DeCap

&) GND is not short connected to

DeCap. between GND and
DeCap flows a loop current
DeCap has hardly effect
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DeCap

) GND lead noise to System GND
noise current flows partly via
DeCap, DeCap has hardly effect

f) DeCap correct connected to pC
and power supply.
high speed current will be
supported from DeCap
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Octal bus tranceiver; 3-state
Rev. 03 — 31 January 2005 Product data sheet .

| 74HC245; 74HCT245

2. Features

B Octal bidirectional bus interface
B Non-inverting 3-state outputs
B Multiple package options
B_Complies with JEDEC standard no. 7A
B ESD protection:
4 HBM EIAIJESD22-A114-B exceeds 2000 V
® MM EIA/JESD22-A115-A exceeds 200 V
B Specified from —40 °C to +85 °C and from ~40 °C to +125 °C
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