Instrumentacgao e Sistemas de Medidas

Interligacoes

eCabeamento
eConexoes

eInterfaces com instrumentos de medidas
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Input could be a temperature, Qutput could be a solenoid,
pressure, air flow, linear heater, motor, cooler, etc.

motion, rotation, etc.

<— ANALOG-TO-DIGITAL ——* <— DIGITAL-TO-ANALOG ———*
Sensing Conditioning Converting Diaital Converting Conditioning Transducing
INPUT th th th A th th th
— e - e > e »| System |»| 1© - b | W6
signal signal signal — Processing signal — signal signal to
Analog-to-Digital \ / Digital-to-Analog useful output
. . Digital Signals o )
This signal will This signal will
be an electrical be an electrical
signal — either signal — either
a voltage or a current. a voltage or a current.

*Conectar fisicamente diversas partes em um sistema de medida
*Conexdes adequadas a cada parte do sistema (Custo/Beneficio)
eI/munidade a ruido do sistema de medigéo

*Minimizagéo de erros de medi¢do
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R
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Cabeamento

Instrumentacgao e Sistemas de Medidas

Fios e cabos

Conexdes rigidas, resisténcia a torcao, facilidades de conexao, resisténcia elétrica

Cabo metalico e éptico

Transmissao de informacao, imunidade a ruido, perda de transmissao

Cabos simples, trancados, coaxiais
Faixas de frequéncia, imunidade a ruido

Cabos com multiplos pares

Imunidade a ruido

plastic jacket
dielectric insulator

metallic shield
centre core

Coaxial

K

UTP - Par Tran¢ado

Individually Shielded
Twisted Pairs
(30 AWG) for Analog
Inputs with Drain Wires

Individual Shield for
Additional Analog
Noise Protection "

Individual
Twisted-Pair
Analog Outputs
(30 AWG)

Ribbon, Flat cable

Analog Trigger and
External Ground

Separately

Bundled Large (26 AWG)

Conductor for
+5 V Lines

Reference Input
Lines (30 AWG)

Analog and
Digital Sections

T S
XX FRRK KKK KKK AL

[ |

Individually Wrapped Tin-Plated XPbT Jacket
Digital Lines Twisted Copper Braided
with Ground (30 AWG) Shield

Cabo DAQ - NI
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Instrumentacgao e Sistemas de Medidas

Cabeamento

Cabos Coaxiais

dB/100 ft
MIL-W- Dielectric (Capacitance, 0O.D. @400 Ymax
Type (fU) 17 Z0(Q) Type (pF/ft) (in.) MHz _(rms) Shield
RG-58 55-RG58 53.5 PE 8.5 0.195  [11.7 1000 |Braid
RG-S8A 55-RGSS 52.0 PE 50.6 0.195  [13.2 1,000 |Braid
RG-S5B 53.5 PE 3.5 0.195  [14.0 1,000 |Braid
RG-58C 55-RGSS8 150.0 PE 30.5 0.195  [14.0 1,000 |Braid
RG-59/5  |[/29-RG59 [73.0 PE 51.1 0242 105 5300  Braid
RG-S0B 50-RG59 [75.0 PE 50.6 0242 9.0 5300 Braid
RG-62/5/6 |[/30-RG6HZ |93.0 ASP 135 0242 8.0 750 Braid
RG-63/A/B |[/31-RGH3 [125.0  ASP 10.0 0.405 5.5 1,000 Braid
RG-65/8  |[/34-RG6HS5 950.0  ASP 44.0 0.405 |16 @SMHz 1,000 |Braid
RG-71/8/6 |[/90-RG71 93.0 ASP 13.5 0245 3.0 750 Braid
RG-79/8/B [f31-RG70 [125.0  ASP 10.0 0.436 5.5 1,000 |Braid
RG-83 35.0 PE 44.0 0.405 9.0 5000  Braid
RG-85 45.0 50.0 0515 0.7 @1MH210,000  Braid
RG-108/4 /45-RG108/78.0 PE 19.7 0,235 %?OMHZ 1,000  |Braid
RG-111/A [/15-RG11195.0 PE 163 0.478 105 1,000 |Braid
RG-114/A |f47-RG1141185.0  ASP 6.5 0.405 8.5 1,000 |Braid
RG-110 59-RG110/50.0 ST 50.4 0.465 3.8 6,000  Braid
RG-120 59-RG120/50.0 ST 50.4 0523 3.8 6,000  Braid
RG-122 54-RG122/50.0 PE 30.8 0.160 180 1,000 |Braid
RG-130 56-RG130/95.0 PE 17.0 0625 8.8 3,000 Braid
RG-131 56-RG131/95.0 PE 17.0 0683 5.8 3,000 Braid
RG-133/A {;160103‘3 95.0 PE 16.3 0405  [5.7 4,000  |Braid
RG-141/A 50.0 ST 50.4 0.190 9.0 1,000 |Braid
RG-142/A/B [/60-RG142/50.0 ST 50.4 0.195 9.0 1,000 |Braid
RG-144 62-RG144/75.0 ST 105 0.410 4.5 5000 Braid
RG-164 64-RG164/75.0 PE 50.6 0870 2.8 10,000 Braid
RG-165 65-RG165/50.0 ST 50.4 0.410 5.0 5000 Braid
RG-166 65-RG166/50.0 ST 50.4 0.460 5.0 5000  Braid
RG-174 50.0 30.5 0110  [14.7 Braid
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Conecto res Instrumentacgao e Sistemas de Medidas

Alimentagdo, Sinal Digital, Sinal Analogico

Faixa de frequéncia
Robustez

Numero de vias (pinos)
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Instrumentacgao e Sistemas de Medidas

Conectores

BANANA

Conexodes simples, BF
Conexoes de alimentacdo
Adaptagbes para outros tipos de conexéo
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Conectores

Instrumentacgao e Sistemas de Medidas

BNC

BF e imunidade a ruido

Standard BNC

Commercial BNC

+ Military Telecommunications
¢ Civil Telecommunications

+ Civil Telecommunications

+ Datacommunications

+ Measurement and instrumentation
+ Broadcast application

Dpicaiore ¢ Measurement and instrumentation ¢ Security & video systems
¢ General electronics + Antennas
+ Automotive industry
+ General electronics
Impedances 500 750 500 750
Codification R141 200X XXX R142 XXX XXX R141 XXX 161 R142 XXX 181
Frequency range DC -4 GHz DC-1GHz DC-15GHz
Temperature range -85°C/+185°C -35°C/+70°C
Durability 500 matings 100 matings
Coupling nut Cross knurl Straight knurl
Material
Coupling nut Brass Die cast zinc
Insulator PTFE Polypropylen
Female center contact Bery"ium copper Brass

Washer

®ile—gg

‘V’ groove gasket

Centre contact

[+]

- Strip the cable as shown in sketch 1.

—

| Clamp braid

~ Back nut

Body

- Slide the back nut, the washer and the V' groove
gasket onto the cable.
- Slide the clamp braid sleeve over the braid

- Fold the braid back and trim off the extra braid
- Trim dielectric back as shown in sketch 2.

L]

[e]

- Slide the back nut over the cable assembly.
- Slide the centre contact onto the inner conductor.

- Solder the centre contact onto the inner conductor.

» -

a2

— 2

= 1

- Screw sub-assembly into the connector body with

the adapted wrench

- Recommended coupling torque (see table).

—
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Conecto res Instrumentacgao e Sistemas de Medidas
SMA
50 Q DC - 18 GHz 50 0 DC - 11 GHz
50 DC -1.5 GHz
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Conectores

Instrumentacgao e Sistemas de Medidas

Coaxiais (BNC, SMA, N, ...)

T 'y - - T 1

| l1]2lslalel12.4]15[18 | 265 [ 30 [40] so
Frequency
inGHz  HHL 5 ¢ x‘ KU K KA
B [ [ O I =
Connector ‘ Operational Range ‘
~ Style  (Applicable MIL Specification listed for reference only)

UHF

MIL-C-39012/35/43
MIL-C-39012/6/15
MIL-C-3643 |

MIL-C- 39012)"1)’5

: MIL-C-39012/129/132
MIL-C- 39012!'16)"24

|
|
MIL-C-39012/26/34 j
|
|

MIL-C-39012/112/116

Precnsmn TNC
(MCXIMMCX
‘SMB 3 - MIL-C- 39012;"6?:"?2
SMC MIL-C- 39012/73/78 ,
MIL-C- 39012)"79:’83

y up to 65 GHz
x;L 85 mm up to 65 GHz
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Conectores

Multipinos

Comunicacdo entre circuitos
Sinais de natureza diferente
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Interfaces

Instrumentacgao e Sistemas de Medidas

*Comunica¢do com instrumentos

| eitura de dados

*Automacdo de medidas
*Muiltiplos instrumentos

Serial

GPIB

DIAL
[Baudrate [500000}— ¢

[Transmit ID]512
[Receive ID]513

long ndReadStatus0fDTC (
TD1 *diagRef. — 2
unsigned 2’ %
3 *pren £
TD4 DTCs[.
long *len,\ <
LVBoolean *success

Make the Connection

Use LabVIEW to Communicate
Through Your Buses and Protocols
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Interfaces

Instrumentacgao e Sistemas de Medidas

Serial
RS-232C

Data Terminal Equipment (DTE)
Data Communication Equipment (DCE)
Conectores DB-25 ou DB-9

Comunica¢do de mestre/escravo

Niveis de tensGo maiores para dar imunidade a ruidos
Protocolos de hardware e de software

Numero varidvel de pinos (>3)

Equipamentos podem ter interface ja preparada para
terminal ou cabo de comunicagéo precisa
ter Tx e Rx cruzados

DTE

B o S

9

el

DTE

DCE
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Interfaces

Instrumentacgao e Sistemas de Medidas

GPIB

HP-1B, GPIB
General Purpose Interface Bus
Maior imunidade a ruidos

Conexdo de vdrios equipamentos numa interface

488 — 16 equipamentos
488.2 — 256 equipamentos
Selecdo de equipamento por endereco

Instrument
A
Controller
Talker/Listener
(Computer)

Instrument Instrument Instrument
B C D
Tulker/Listencr Listener Talker
(DMM) (Printer) (Counter)
Data bus

Interface management bus

Data wransfer control bus
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Interfaces

Instrumentacgao e Sistemas de Medidas

USB

Interface serial mais rapida
Possibilidade de vdrios equipamentos
Diferentes versoOes (taxas de comunicac¢éo)

USB 1.1, 2.0, 3.0

IEEE 1394

Firewire

Comunicagdo de video, cdmeras digitais

Ethernet, ...

Type A
USB
connector
(connects to
computer)

Type B
usB
conncctor

(connects to

peripherals)

Computer
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