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1. Introduktion

1. Introduktion

Det fgplgende afsnit beskriver opbygningen af kortmagasinet til
19" stel, og der omtales udbygning med flere udvidelses-
kabinetter. 19" kabinettet er tildelt varenummeret 6000t.
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2. Mekanisk beskrivelse

2. Mekanisk beskrivelse

IPC stationens montage i 19 tommer kortmagasin er skitseret i
nedenstdende figur 2.1.
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Figur 2.1

Stationen er her skitseret forfra. Langst til wvenstre er
spendingsforsyningen anbragt og magasinet giver mod hojre
plads for montering af 14 europakort, med komponentsiden
vendende bort fra strgmforsyningen. Kablinger til periferi-
modulerne foretages udelukkende forfra wvia tilslutning til
europakortenes topkonnektorer. Lodret bag europakortene er
motherboardet med 14 korttilslutninger monteret. Bagsiden af
kortmagasinet er skazrmet totalt bortset fra en tilslutnings-
ledning for 220 V AC eller 48 V DC. Denne ledning er fort ud
gennem bagpladen via gennemfpringstylle og kabelaflastning.
Umiddelbart ved netledningens indfering findes netfilteret
anbragt.
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2. Mekanisk beskrivelse

Hvis en IPC-station udstrekker sig over mere end et
kortmagasin vil udvidelseskabinettet normalt vare anbragt over
eller under hovedkabinettet. Sammenkoblingen af kabinettet
foretages via et 50 1leder fladkabel, som tilsluttes et
repeater modul (6052) i begge ender. Disse repeater moduler
kan placeres i en vilkarlig kortposition i kabinetterne som
alle ¢vrige ind/ud moduler. Den fordelagtigste position er
imidlertidig den fjerneste konnektor fra strgmforsyningen
a.h.t. kabelforingen. Ved udvidelse med mere end et kabinet
kobles de ¢vrige udvidelseskabinetter alle til hovedkabinettet
efter samme metode (stjernekobling). Der vil sdledes sidde et
repeater modul i alle udvidelseskabinetter og 1lige s& mange
repeater moduler i hovedkabinettet, som der er udvidelses-
kabinetter. Principielt er hoved- og udvidelseskabinetterne
ens; hovedkabinettet er kun  karakteriseret wved at
centralenheden og lagermodulet findes anbragt i dette kabinet.
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1. Introduktion

1. Introduktion

Det fglgende afsnit beskriver opbygningen af kortmagasinet til
7R stangbyggesat, og der omtales udbygning med flere

udvidelseskabinetter. 7R kabinettet er tildelt varenummeret
6000t.
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2. Mekanisk beskrivelse

2. Mekanisk beskrivelse

Monteringen i stangbyggesazttet 7R fra Siemens er skitseret i
nedenstéende figur 2.1. Kortmagasinet er anbragt lodret og
europakortene findes vandret monteret. Principielt er 7R
monteringen en 90 graders drejning af 19 tommer udferelsen,
men den snzvre indbygningsbredde i 7R fordrer et specielt
kortmagasin.
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Figur 2.1

Indbygningsdybden incl. kappeudhzng (60 mm) er 282 mm. Den
totale hgjde incl. monteringsbeslag er 486 mm.
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2. Mekanisk beskrivelse

Kablefeoringen til periferien foretages forfra; dog wvil
hovedspendingsforsyningen komme ind bagfra. Hvis IPC/1
stationen er udvidet til mere end et kortmagasin vil
kabinetterne normalt vere monteret ved siden af hinanden, og
forbindelsen mellem magasinerne foretages med et 50 1leder
fladkabel (kabling identisk med 19 tommer udfgrelse).
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1. Introduktion

1. Introduktion

Der leveres 3 typer spandingsforsyninger til IPC/1 systemet
afhengig af den eksterne forsyning samt ydelse:

1) Varenummer 6000a: 220 VAC; 50 Watt
2) Varenummer 6000b: 220 VAC; 170 Watt
3) Varenummer 6000d: 48 VDC; 50 Watt

I det foplgende beskrives IPC/1 6000a.
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2. Specifikationer

2. Specifikationer

Ethvert kortmagasin i IPC/1 systemet indeholder en af
ovenstdende spandingsforsyninger. Karakteristika for stro¢m-
forsyningen:

Varenummer : 6000a (forsyning type TPS 19/DDE)

Indgang: 220 VAC, +/- 10%, 45-400 Hz.
Netfilter: FN332-3/05. Jorden er forbundet til kabinettet.

Elektromagnetisk kompatibilitet (EMC):

Fplsomhed for stej, der via netledningen fores
fra omgivelserne ind i apparatet (Conducted
Susceptibility), overholder den svenske
industrinorm SEN361503 klasse 2.

Stgpj hidrgrende fra apparatet og udsendt pa
netledningen  til omgivelserne (Conducted
Emission), overholder den +tyske norm for
stejspanding VDE 0871B.

Udgang 1: +5 V / 6.0 A (justerbar fra kassettens forplade)
2: +12 VvV / 0.5 A
3: -12 Vv /0.1 a
4: -24 v/ 0.5A

Udgang 1,2 og 3 har felles GND, mens udgang 4 er
galvanisk adskilt fra de ¢vrige.
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3. Mekanisk beskrivelse

3. Mekanisk beskrivelse

Spendingsforsyningen IPC/l1 6000a bestdr af en 28 TE
europakassette, i hvilken der findes:

modul 1: spandingsforsyning type TPS /DDE
(+5v/6A; +12V/0.5A; -12V/0.1A)

modul 2: spendingsforsyning type TPS /DDE
(+24v/0.53)

Modul 1 er forsynet med 1lysdioder, sikringsholder samt
netafbryder, der alle er feort ud gennem kassettens forplade.
Bagtil er modul 1 bestykket med en DIN41612 type H konnektor,
der tilsluttes motherboardet med 1lgse ledninger. Modul 2's
forbindelser er fe¢ort ind i modul 1's konnektor. Figur 3.1
viser spandingsforsyningen.
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1. Introduktion

1. Introduktion

Der leveres 3 typer spandingsforsyninger +til IPC/1 systemet
afhengig af den eksterne forsyning samt ydelse:

1) Varenummer 6000a: 220 VAC; 50 Watt
2) Varenummer 6000b: 220 VAC; 170 wWatt
3) Varenummer 6000d: 48 VDC; 50 Watt

Idet fplgende beskrives IPC/1 6000b.
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2. Specifikationer

2. Specifikationer

Ethvert kortmagasin i IPC/1 systemet indeholder en af
ovenstdende spandingsforsyninger. Karakteristika for strom-
forsyningen:

Varenummer : 6000b (forsyning type PLB 6215/6231).

Indgang: 230 VAC (184-264 VAC), 47-400 Hz.

Netfilter: FN332-3/05. Jorden er forbundet til kabinettet.
Elektromagnetisk kompatibilitet (EMC):

Fgplsomhed for stej, der via netledningen fores
fra omgivelserne ind i apparatet (Conducted
Susceptibility), overholder den svenske
industrinorm SEN361503 klasse 2.

Stej hidr¢rende fra apparatet og udsendt pa
netledningen  til omgivelserne (Conducted
Emission), overholder den tyske norm for stej-
spanding VDE 0871B samt normen FCC 15-JB.

Sikkerhed: Opfylder sikkerheds standarderne:

IEC 380, 435, 950

VDE 0805, 0806

UL 478, 1012

CSA 22.2, No 143, 154, 220

BS 6301
Udgang 1: +5V/8.0A
: +12 v/ 2.0A

-12 v/ 0.8A
+24 V / 4.0 A

h]w

Alle udgange har falles GND.
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3. Mekanisk beskrivelse

3. Mekanisk beskrivelse

Spendingsforsyningen IPC/1 6000b bestdr af en 28 TE
europakassette, i hvilken der er findes:

modul 1: spendingsforsyning type PLB6231/DDE
(+5V/8A; +12V/2.0A; -12v/0.8A)

modul 2: spandingsforsyning type PLB6215/DDE
(+24v/4.0R)

print: bruges til at forbinde de to power moduler
med 220 VAC og motherboard via DIN 41612 type
H konnektor. Diagrammet for tilslutnings-
terminalerne er vist i figur 3.1. Printet
indeholder desuden 1lysdioder til indikering
af udgangsspendinger, samt en netafbryder.
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1. Introduktion

1 Introduktion

Der leveres 3 typer spandingsforsyninger til IPC/1 systemet
afhengig af den eksterne forsyning samt ydelse:

1) Varenummer 6000a: 220 VAC; 50 Watt
2) Varenummer 6000b: 220 VAC; 170 Watt
3) Varenummer 6000d: 48 VDC; 50 Watt

I det fplgende beskrives IPC/1 6000d.
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2. Specifikationer

2. Specifikationer

Ethvert kortmagasin i IPC/1 systemet indeholder en af
omstdende spandingsforsyninger. Karakteristika for spendings-

forsyningen:

Varenummer :

Netfilter:

60004 (forsyning type TPS 36/48/DDE).
40-60 Vv DC.

+5 V / 6.0 A (justerbar fra forpladen)
+12 vV / 0.5 A

-12 Vv /0.1 A

-24 vV /0.5A

Udgang 1,2 og 3 har falles GND, mens udgang 4 er
galvanisk adskilt fra de ¢vrige.

FN332-3/05. Jorden er forbundet til kabinettet.

Elektromagnetisk kompatibilitet (EMC):

Fplsomhed for stegj, der via netledningen fores
fra omgivelserne ind i apparatet (Conducted
Susceptibility), overholder den svenske
industrinorm SEN361503 klasse 2.

Stg¢j hidrgrende fra apparatet og udsendt pa
netledningen  til omgivelserne (Conducted
Emission), overholder den tyske norm for stgj-
spaznding VDE 0871B.
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3. Mekanisk beskrivelse

3. Mekanisk beskrivelse

Spandingsforsyningen 6000d bestdr af en 28 TE europakasette i
hvilken der findes:

modul 1l: spandingsforsyning type TPS /DDE
(+5V/6A; +12V/0.5A; -12V/0.1A)

modul 2: spandingsforsyning type TPS /DDE
(+24V/0.5RA)

Modul 1 er forsynet med lysdioder, sikringsholder samt
netafbryder, der alle er fort ud gennem kassettens forplade.
Bagtil er modul 1 bestykket med en DIN41612 type H konnektor,
der tilsluttes motherboardet med 1l¢se ledninger. Modul 2's
forbindelser er fort ind i modul 1's konnektor. Figur 3.1
viser tilslutning til DIN41612 type H konnektoren.
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Introduktion.

IPC/1 6016i modulet er et analogt input kort med 10 bits A/D
konvertering og 8 galvanisk adskilte inputkanaler.

Indgangsomradet er 0 til 1 Volt. Kortet kr ver en +15 V
spandingsforsyning (f.eks. IPC/1 6092) foruden standard-

spendingerne i IPC-forsyningen.

Inputkanalerne er isoleret fra processorstel; isolations-
spanding 1500 V DC.

Konverteringstid: 50 uS

Skiftetid for valg af ny kanal: 3 mS

Max antal valg af hver kanal: 3 gange pr. sekund (gelder
for relesudgave af kortet;
for udgaven med solid state
switche er antalg valg kun

begrenset af skiftetiden).

Indgangsfelsomhed : 1,000 v DC for fuld udstyring.
Indgangsimpedans : > 20 M ohm i udstyringsomradet.
CMR : typisk 94 dB (gelder ogsad CMR mellem hver kanal).

Kortet er ikke forsynet med indgangsfiltrering af de analoge
signaler fer kanalvalg, men er forsynet med transientbeskyt-
telse ved isolationsforsterkeren. Kortet har justeringsmulig-

hed for samlet offset og gain.

Safremt der enskes konvertering af 4 - 20 mA (0 -20 mA) strem-
slejfesignaler, forsynes indgangene med modstande (50,0 ohm)

til strem/spandingskonvertering.

Tilslutning til periferien foretages via FEuropakonnektor DIN
41612, byggeform B, 64 polet hanstik.
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Funktionel beskrivelse.

Kortet er opbygget med en 8 kanals multiplexer til valg af den
pnskede méalekanal, en isolationsforsterker til galvanisk ad-
skillelse af indgangs- og processorside, et sample/hold kreds-
leb og en 10 bit A/D konverter samt businterface og kontrol-
kredsleb.

Den enskede kanal velges ved at give en OUT instruktion med
kanalnr. til kortet. Et sekvenskredsleb pa kortet vil da serge
for ferst at &bne alle indgangsswitche samt vente indtil
switchenes delay- og off-tider er overholdt, for dernast at
indvalge den enskede kanal samt vente indtil delay- og
on-tider er overholdt.

Forst da (ca. 3 mS) vil en bit i statusordet indikere '"relea

select ready".

Sample/hold og konvertering kan pd et ensket tidspunkt startes

med en OUT instruktion til kortet.

Kortet optager to I/0 adresser; basisadressen sattes pa kortet
pd et switch register. Den til kortet herende type-adresse
(TYPE = 4) er fast kodet i printet.
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Adressering:

1/0 ADRESSER:

Switch péa kortet stilles til 2n:

Bit7 Bit0O
" |
l IN (2n+1): Les MSB: D9 D8 D7 D6 D5 D4 D3 D2
IN (2n): Lezs status og LSB: RN DN R2 R1 RO 0O D1 DO
OUT (2n+1): Latch relay nr: X X X X X R2 Rl RO
OUT (2n): Start konvertering: X X X X X X X X
hvor:
- D9 - DO Data fra A/D konverter
6 R2 - RO Valgt rele
RN Relay ready (aktiv lav!)
DN Data ready (aktiv lav!)
Altid lav.

Don’t care

TYPE 4.
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Komponentliste:

Komponentliste IPC 60161

Navn
I1C1
IC3
IC4
ICS
IC6
IC7
1C8
1Cc9
I1C10
i1C11
I1C12
IC13
I1C1l4
IC15
IC16
1C17
1C18
I1C35

a) P& rele-udgaven af kortet er:

RL19
RL20
RL21
RL22Z
RL23
RL24
RL25
RL26
RL27
RL28
RL29

60161.

Komponent pins
74LS139N 16
74LS136N 14
74LS136N 14
74LS136N 14
74LS109AN 16
74LS5244N 20
74LS244N 20
AD571JD 18
AD583K 14
HEF4528BP 16
HEF4555BP 16
74LS109AN 16

284 J Isol.amp. 10
SN75447P 8
SN75447°P 8
SN75447P 8
SN75447P 8
74LS123N 16

104 A 64 5 V. Reedrela
104 A 64 5 V. Reedreles
104 A 64 5 V. Reedrele
104 A 64 5 V. Reedrele
104 A 64 5 V. Reedrel=a
104 A 64 5 V. Reedreles
104 A 64 5 V. Reedrelea
104 A 64 5 V. Reedrele
104 A 64 5 V. Reedrele
104 A 64 5 V. Reedrele
104 A 64 5 V. Reedrele

Fabrikat

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Analog Devices
Analog Devices
Philips
Philips

Texas

Analog Devices
Texas

Texas

Texas

Texas

Texas

Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
Electrothermal
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RL30
RL31
RL32
RL33
RL34

b) P& Solid

0g

RL19
R19 -

Z1

Cl
C2

C3
Ca
C>

Cé
Cc7
c8
Cc9

Cl0
Cll
Cl2
Cl3

R1
R2
R3
R4
R5
R6

state switch

RL34
R 34

104
104
104
104
104

> » > > P

7900-1

64
64
64
64
64

A RN Y Y A Y

V. Reedrela Electrothermal
Reedrela Electrothermal
Reedrele Electrothermal

V. Reedrele Electrothermal

V. Reedrelz Electrothermal

udgaven af kortet er:

Mini Mos switch Hamlin

Modstand 120 ohm

Zener 12 Volt 400 mW

100 nF afkobling
10 v
(Philip
100 nF afkobling
100 nF afkobling

1 nF Micropoco

22 uf,

Siemens
Sol.Al.
kodenr. 2222 122 54229)

Philips

Siemens
Siemens
Philips

(Philips kodenr. 2222 425 41002)

22 nF Keramisk 2e Philips
22 nF Keramisk 2e Philips
4,7 nF Keramisk 2e Philips
10 uF, 16 V Sol.Al. Philips
(Philips kodenr. 2222 122 55109)
10 uf, 16 V Sol.Al. Philips
10 ufF, 16 V Sol.Al. Philips
1,5 nF Keramisk 2e Philips
47pF Keramisk 2e Philips

Modstand 10 k
Sil modst.
Modstand 1 k

Trimmepot.
Sil modst.
Modstand 5,62 k METALFILM

9I9x1_k

10 turn, 20 k
9x10k
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R7
RS

R9

R10
R11
R12
R13
R14
R15
R16
R17
R3S
R36

SW2

XA/XB
CA/CB

Modstand 5,62 k METALFILM
Modstand 2,2 k

Modstand 100 k

Modstand 100 k

Modstand 1 k

Modstand 1 k

Modstand 12,1 k METALFILM
Trimmepot 5 k (f.eks Bourns 3386H-1-502)
Modstand 100 ohm

Modstand 10 k

Modstand 10 k

Modstand 10 M ohm METALFILM
Modstand 10 M ohm METALFILM

Dil switch, 7 switches (evt 8)

Euro-connector, 64 pin (a og c)

Euro-connector, 64 pin (a og b)
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Forbindelser til stik:

Pin:

@ ~N 0N BN N

W oW W RN RN N NN NN NNRN = e
N = O WV 0 ~N O " &8 W N = O VWV ® NN O B B W N = O\

a

NC.

Ch. 8 Neg.
Ch. B Pos.
NC.

NC.

Ch. 7 Neg.
Ch. 7 Pos.
NC.

NC.

Ch. 6 Neg.
Ch. 6 Pos.
NC.

NC.

Ch. 5 Neg.
Ch. 5 Pos.
NC.

NC.

Ch. 4 Neg.
Ch. 4 Pos.
NC.

NC.

Ch. 3 Neg.
Ch. 3 Pos.
NC.

NC.

Ch. 2 Neg.
Ch. 2 Pos.
NC.

NC.

Ch. 1 Neg.
Ch. 1 Pos.
NC.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

Ch.
Ch.

o

NC.
8 Neg.
8 Pos.
NC.
NC.
7 Neg.
7 Pos.
NC.
NC.
.6 Neg.
6 Pos.
NC:
NC.
5 Neg.
5 Pos.
NC.
NC.
4 Neg.
4 Pos.
NC.
NC.
3 Neg.
3 Pos.
NC.
NC.
2 Neg.
2 Pos.
NC.
NC.
1 Neg.
1 Pos.
NC.

12
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Testbeskrivelse:

Til test af A/D konverter kortet findes dels en testboks med B8
stk variable 0 til 1 Volt spandingsudgange, dels et testpro-
gram, der p& skermen viser konverteringsresultatet for hver af

de B8 kanaler.

Ferst justeres nulpunktet, idet pot eteret justeres til en
visning p& 0002 count pa alle kanaler for en indgangsspanding

pd 0,0020 Volt DC pd alle kanaler (en samlet justering).

Dernest justeres samlet gain, idet gainpotmeteret justeres til
en visning p& 1022 counts pd alle kanaler med en indgangs-
spanding pa 0,9990 Volt DC.

Endelig testes lineariteten, idet der skal vere folgende

sammenhazng mellem spanding og antal counts:

Patrykt spanding: Antal counts: Max afvigelse:
0,0000 Volt 0000 +- 2 counts
0,0020 Volt 0002 +- 2 counts
0,1000 Volt 0102
0,2000 Volt 0205
0,3000 Volt 0307
0,4000 Volt 0409
0,5000 Volt 0512 +- 4 counts
0,6000 Volt 0614
0,7000 Volt 0716
0,8000 Volt 0818
60,9000 Volt 0921
0,9990 Volt 1022 +- 2 counts

1,0000 Volt 1023 +- 2 counts
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FEATURES
Low Cost
Low Nonlinearity: $0.05% @ 10V pk-pk Output
High Gain Stability: +0.0075%/°C, $0.001%/1000 hours
isolated Power Supply: $8.5V dc @ t5mA

High CMR: 110dB min with 5kS) Imbalance

High CMV: :tSOOOV*, 10ms Pulse; £2500V dc continuous
Small Size: 15" x 1.5 x0.6"

Adjustable Gain: 1 to 10V/V; Single Resistor Adjust

Meets |EEE Std 472: Transient Protection (SWC)

Meets UL Std 544 Leakage: 2.0uA max @ 115V ac, 60Hz

APPLICATIONS

Biomedical and Patient Monitoring Instrumentation
Ground Loop Elimination in Industrial Control

Off-Ground Signal Measurements
4-20mA lsolated Current Loop Receiver

GENERAL DESCRIPTION

Model 284] is a low cost isolation amplifier featuring isolated
power, 8.5V dc ® £5mA loads, £2500V dc off-ground isola-
tion (CMV) and 110dB minimum CMR at 60Hz, 5k source
imbalance, in a compact 1.5” x 1.5" x 0.6" epoxy encapsulated
package. This improved design achieves low nonlinearity of
+0.05% @ 10V pk-pk output, gain stability of £0.0075%/°C
and input offset drift of 1 5uV/°C at G=10V/V. Using modu-
lation techniqueswith reliable transformer isolation, model 284])
will interrupt ground loops, leakage paths and high voltage
transients to 5k Vg, (10ms puise) providing de to 1kHz (-3dB)
response over an adjustable gain range of 1V/V to 10V/V.
Model 284) s fully floating guarded input stage and floating
isolated power for external input circuitry, offers versatility
for both medical and industrial OEM applications.

WHERE TO USE MODEL 284]

Medical Applications: In all biomedical and patient monitoring
equipment such as multi-lead ECG recorders and portable diag-
nostic designs, model 284] offers protection from lethal ground
fault currents as well as SkV defibrillator pulsc inputs. Low
level bioelectric signal recording is achieved with model 284]’s
low input noise (8uV p-p) and high CMR (110dB, min).

Industrial Applications: In computer interface systems, process
signal isolators and high CMV instrumentation, model 284]
offers complete galvanic isolation and protection against dam-
age from transients and fault voltages. High level transducer
interface is afforded with model 284]'s 10V pk-pk input signal
capability at a gain of 1V/V operation. In portable field designs,
model 284]'s single supply, low power drain of 85mW @ +12V
operation offers long battery operation.

Self Contained,

Isolation Amplifier
B MOHEE 7848

ISOLATED 4-20mA ANALOG INTERFACE

DESIGN FEATURES AND USER BENEFITS

Isolated Power: Dual 8.5V dc @ $5mA, completely isolated
from the input power terminals (+2500V dc isolation), pro-
vides the capability to excite floating signal conditioners, front
end buffer amplifiers and remote transducers such as thermis-
tors or bridges.

Adjustable Gain: Model 284]’s adjustable gain combined with
its 10V pk-pk output signal dynamic range offers compatibility
with a wide class of input signals. A single external resistor en-
ables gain adjustment from 1V/V to 10V/V providing the flexi-
bility of applying model 284] in both high level transducer
interfacing as well as low level sensor measurements.

Floating, Guarded Front-End: The input stage of model 284]
can directly accept floating differential signals, such as ECG
biomedical signals, or it may be configured as a high perfor-
mance instrumentation front-end to accept signals having CMV
with respect to input power common.

High Reliability: Model 284] is a conservatively designed,
compact module, capable of reliable operation in harsh envi-
ronments. Model 284] has a calculated MTBF of over 400,000
hours and is designed to meet MIL-STD-202E environmental
testing as well as the IEEE Standard for Transient Voltage Pro-
tection (472-1974: Surge Withstand Capability). As an addi-
tional assurance of reliability, every model 284] is factory
tested for CMV and input ratings by application of 5kV pk,
10ms pulses, between input terminals as well as input/output
terminals.
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’QPEC|FICATIONS (typical @ 25°C and Vg = +15V dc unless otherwise noted)

MODEL 284)
GAIN (NON-INVERTING)
Range (50k{2 Load) 110 10VIV 100k
Formula Gain= |1+ m)
Deviation from Formula 3%
vs. Time +0.001%/1000 Hours
*vs. Temperature (0 to +70°C)’ $0.0075%/°C
*Nonlinearity, G = 1V/V 10 10V/V? £0.05%
INPUT VOLTAGE RATINGS
Lincar Diffecential Range, G = 1V/V 25V min
Max Safe Differential Input
Continuous 240V g
Pulsc, 10ms duration, 1 pulse/10 sec 26500V py max
Max CMV, Inputs to Outputs
AC, 60Hz, 1 minute duration 2500V oy
Pulse, 10ms duration, 1 pulse/10 sec $2500V 5y max
With 510kS2 in series with Guard $5000Vpy max
Continuous, ac or d¢ 22500V, max
CMR. Inputs to Outputs, 60Hz, Rg € 5k
81alanced Source Impedance 1144dB
Sk Source Impedance Imbalance 110dB min
CMR, Inputs to Guard, 60H:
7848

1k§2 Svuree Impedance Imbalance

Max Leakage Current, Inputs to Power Common

@ 115V ac, 60Hz

2.0uA rms max

'UT IMPEDANCE
ifferential

Overload

Common Mode

10° Q470pF
300k2
5x10'° 9 2opF

INPUT DIFFERENCE CURRENT

Initial, ® +25°C £7nA max
vs. Temperature (0 to +70°C) $0.1nA/°C
INPUT NOISE
Voltage, G = 10V/V
0.05Hz to 100Hz 8u\V p-p
10Hz to 1kHz 10uV rms
Current
0.05Hz 10 100H: SpA p-p
FREQUENCY RESPONSE
Small Signal, -3dB, G = 1V/V w0 10V/V 1kHz
Slew Rate 25m\V/us
Full Power, 10V p-p Output
Gain= 1V/V 700H2
Gain = 10V/V 200H:z
Recovery Time, to 2100uV after Application
200ms

of 26500V, Differential Input Puise

OFFSET VOLTAGE REFERRED TO INPUT
*Initial, @ +25°C, Adjustable 1o Zero
*vs. Temperature (0 to +70°C)

*(5 + 20/G)mV
(1 + 150/GuV/°C

OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).

SEE GUARDING
ncmm:uum
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SHIELDED MOUNTING SOCKET
AC1049

INTERCONNECTION AND GUARDING TECHNIQUES
Model 284 can be applied directly to achieve rated perform-
ance as shown in Figure 1 below. To preserve the high CMR
performance of model 284], care must be taken to keep the
capacitance balanced about the input terminals. A shield
should be provided on the printed circuit board under model
284] as illustrated in the outline drawing above (screened
area). The GUARD (Pin 6) should be connected to this shield.
This guard-shield is provided with the mounting socket, model
AC1049. A recommended guarding technique using model
AC1049 is illustrated in Figure 1. To reduce effective cable
capacitance, cable shield should be connected to the common
mode signal source by connecting the shicld as close as possi-
ble to the signal low.

Offset Voltage Trim Adjust: The trim adjust circuit shown in
Figure 1 can be used to zero the output offset voltage over the
gain range from 1 to 10V/V. The output terminals, HI OUT
and LO OUT, can be floated with respect to PWR COM up to
450V, max, offering three-port isolation. A 0.1uF capacitor
is required from LO OUT to PWR COM whenever the output
terminals are floated with respect to PWR COM. LO OUT can
be connected directly to PWR COM when output offset trim-
ming is not required.

vs. Supply Voltage ImV/%
INTED OUTPUT
oltage. S0kS2 Load $5\" min
utput Impedance 1k§
Output Ripple, IMHz Bandwidth Sm\v pk-pk
ISOLATED POWER OUTPLTS
Voltage, $5mA Load 18.5V dc
© Accuracy 5%
Current 25mA min
Regulation, No Load to Full Load +0, -15%
Ripple, 100kHz Bandwidth 100mV p-p
POWER SUPPLY, SINGLE POLARITY?
Voltage, Rated Performance +15V dc
Voltage Operating +81015.5)Vdc
Current. Quiescent +10mA
TEMPERATURE RANGE
Rated Performance 012 +70°C

Operating
Storage

-25°C 1o +85°C
-55°C to +85°C

CASE DIMENSIONS

15" x1.5" x0.62"

®Improved performance over earlier design.

! Gain temperature drift is specified as a percentage of output signal level.
“ain nonlincarity is specified as & pevcentage of 10V pk-pk output span.
ecommended pow:t supply . ADI modet 904, 115V @ SOmA output

cifications subject 10 change without notice.
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TRANSDUCER AC 1000 oot 7840
oUWt LOATING
TRAMIOUCE R o ,.A; SocRtT QUARD SANDRIBTH ROLLOFF
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NOTE 1 GAIN RESISTON, A, 1% 50ppm/C METAL FILM TYPE 5 RECOMMENDED
FOR GAIN * 1V/V, LEAVE TEAMINAL 2 OPEN
FOR GAIN * 10V/V, SHORT TERMINAL 2 TO TERMINAL 1
100x12
w1 ——— e
GAN -1 ST - R
NOTE 2 GUARD RESISTOR. Rg. REQUIRED ONLY FOR CMV > £2800Vpy (5 Voy MAX)
R MAY BE MOUNTED ON AC 1049 MOUNT ING SOCKE T USING STANDOFF PROVIDED
(USE 4 WATT. $%, CARBON COMPOSITION TYPE. ALLEN BAADLEY RECOMMENDED)
OTE 2. OUTPUT FILTEA CAPACITON. C.EELECT T0 ROLLOFS NOKSE
NO QUTPUT AIPPLE fag BELECT C = 1.50F FOR wc TO WOH: BANTWIDTH)

Figure 1. Basic Isolator Interconnection




THEORY OF OPERATION

The remarkable performance of model 284] is derived from
the carrier isolation technique which is used to transfer both
signal and power between the amplifier’s guarded input stage
and the rest of the circuitry. The block diagram for model 284]
is shown in Figure 2 below.

The 320kS) input protection resistor limits the differential in-
put current during periods of input amplifier saturation and
also limits the differential fault current to approximately 35uA
in case the preamplifier fails.

The bipolar input preamplifier operates single-ended (non-
inverting). Only a difference bias current flows with zero net
bias current. A third wire return path for input bias current is
not required. Gain can be set from 1V/V to 10V/V by chang-
ing the gain resistor, R;. To preserve bigh CMR, the gain resistor
must be guarded. Best performance is achicved by shorting
terminal 2 to terminal 1 and operating model 284] at a gain of

' 10V/V,

For powering floating input circuitry such as buffer amplifiers,
instrumentation amplifiers, calibration signals and transducers,
dual isolated power is provided. High CMV isolation is achieved
by the low-leakage transformer coupling between the input
preamplificr, modulator section and the output circuitry. Only
the 20pF leakage capacitance between the floating guarded in-
put section and the rest of the circuitry keeps the CMR from
being infinite.
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o BIFOLAR INFUT AMPLIFIER |
i wout(s ¢ 1 "
A ) \ ouTPuT
aam | AN J_ El
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w.An
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LIE 1 i { ouTPUT
\ oRIVE-T |
LO W/ WPUT FLT. ! vy
180 FWh COM com, 1
GuARD(S Ill ox Mz
v
v (3 L) : OSCILLATOR
43V
Vuo (s | POWER
i ‘_———() cOM
POWER |
neeLY H
! PruTSuLD)
. 100001
. Qam e e BRI VIV TO VA

Figure 2. Block Diagram — Mode! 284/

INTERELECTRODE CAPACITANCE, TERMINAL RATINGS
AND LEAKAGE CURRENTS LIMITS

Capacitance: Interelectrode terminal capacitance arising from
stray coupling capacitance effects between the input terminals
and the signal output terminals are cach shunted by leakage
resistance values exceeding S0kMS2. Figure 3 illustrates the
CMR ratings at 60Hz and 5k§2 source imbalance between sig-
nal input/output terminals, along with their respective capaci-
tance.

“WHEN GUARD TIED TO HPUT COMMON MOOE SOURCE

Figure 3. Model 284J
Terminal Capacitance
and CMR Ratings

Figure 4. Model 284J
Terminal Ratings

Terminal Ratings: CMV performance is given in both peak
pulse and continuous ac or dc peak ratings. Pulse ratings are
intended to support defibrillator and other transient voltages.
Continuous peak ratings apply from dc up to the normal full
power response frequencies. Figure 4 and Table 1 illustrate
model 284])'s ratings between terminals.

symBoL | RATING | REMARKS

V1 (pulse) | 26500Vpk (10ms) Withstand Voltage, Defibrillator
V1 (cont.) | 1240Vgums Withstand Voltage. Steady State
V2 (pulse) | $£2500Vpy (10ms) R = © Transient

V2 (puise) | 15000Vpy (10ms)} Rg = $10kS2 | tsolation, Defibnllator
V2 (cont.) | $2500Vpy Isolation, Steady State
V3 (cont.) | $50Vpy isolation, DC

21 SOkML2I|20pF Isolation Impedance

Table 1. Isolation Ratings Between Terminals

Leakage Current Limits: The low coupling capacitance between
inputs and output yields a ground leakage current of less than
2.0uA rms at 115V ac, 60Hz (or 0.02pA/V ac). As shown in
Figure 5, the transformer coupled modulator signal, through
stray coupling, also creates an internally generated leakage cur-
rent of about SpA rms @ 60kHz. Line frequency leakage cur-
rent levels are unaffected by the power on or off condition of
model 284].

For medical applications, model 284] is designed to improve
on patient safety current limits proposed by F.D.A., UL,
A.AM.L and other regulatory agencies. (¢.g. model 284] com-
plies with leakage requirements for the Underwriters Labora-
tory STANDARD FOR SAFETY, MEDICAL AND DENTAL
EQUIPMENT as established under UL544 for type A and B
patient connected equipment — reference Leakage Current,
paragraph 27.5).

In patient monitoring equipment, such as ECG recorders,
model 284] will provide adequate isolation without exposing
the patient to potentially lethal microshock hazards. Using
passive components for input protection, this design limits

" input fault currents even under amplifier failure conditions.

TEST CICUITS & MAX CUNAENT LMITS FOR
ANY SWITCH CLOSURE COMBINATION
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Figure 5. Model 284 Leakage Current Performance from Line
Induced and Internally Generated (Modulator) Operating
Conditions
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PERFORMANCE CHARACTERISTICS
Common Mode Rejection: Input-to-Output CMR is dependent
source impedance imbalance, signal frequency and ampli-
- gain. CMR is rated at 115V ac, 60Hz and 5k{2 imbalance
at a gain of 10V/V. Figure 6 illustrates CMR performance as a
function of signal frequency. CMR approaches 146dB at dc
with source imbalances as high as 5k2. As gain is decreased,
CMR is reduced. At a gain of 1V/V, CMR is typically 6dB
lower than at a gain of 10V/V.

GUARANTEEDCMR @G = 10V/V |

11088 MIN © S0Hz 1

o WITH Sh1] SOURCE MABALANCE
=

|
' LT | !
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4

COMMON MOOR RENCTION - ¢8
8

:
i -

e L
L1 HERE
'ttncmw-hntmunumou j l H
(-] VAI..IR‘ G‘CU‘IN fOR Wllﬂ Cl‘Si RESISTOR COMBIMNATION ‘

] » 100 1000 "
FREQUENCY - Mz

Figure 6. Common Mode Rejection vs. Frequency

’igurc 7 illustrates the effect of source imbalance on CMR per-
formance at 60Hz and Gain = 10V/V. CMR is typically 120dB
at 60Hz and a balanced source. CMR is maintained greater than
80dB for source imbalances up to 100kS2.
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Figure 7. Common Mode Rejection vs. Source Impedance

Imbalance
qut Voltage Noise: Voltage noise, referred to input, is de-

pendent on gain and bandwidth as illustrated in Figure 8. RMS
voltage noise is shown in 2 bandwidth from 0.05Hz to the fre-
quency shown on the horizontal axis. The noise in a band-
width from 0.05Hz 1o 100Hz is 8uV pk-pk at a gain of 10V/V.
This value is derived by multiplying the rms value at f = 100Hz
shown in Figure 8 (1.2uV rms) by 6.6.
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Figure 8. Input Voltage Noise vs. Bandwidth
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For lowest noise performance, a low pass filter at the output
should be used to selectively roll-off noise, output ripple and
undesired signal frequencies beyond the bandwidth of interest
(sce note 3, Figure 1).

Input Offset Voltage Drift: Total input voltage drift is com-
posed of two sources, input and output stage drifts and is gain
dependent. The curve of Figure 9 illustrates the total input
voltage drift over the gain range of 1 to 10V/V.

200
2,
TES
oY B
g s \\
- 30
3 N
E’“ \\
F4

10

1 2 3 4 5 6 7 s 9 0
GAIN - VIV

Figure 9. Input Offset Voltage Drift vs. Gain

Gain Nonlinearity: Linearity error is defined as the peak de-
viation of the output voltage from the best straight line and is
specified as a % of peak-to-peak output voltage span; e.g. non-
linearity of model 284] operating at an output span of 10V
pk-pk (£5V) is £0.05% or #5mV. In applying model 284},
highest accuracy is achieved by adjustment of gain and offset
voltage to minimize the peak error over the operating output
voltage span. A calibration technique illustrating how to mini-
mize outpur error is shown below. In this example, model 284]
is operating over an output span of +5V to -5V and a gain of
5V/V.

GAIN AND OFFSET TRIM PROCEDURE

1. Apply epy = 0 volts and adjust R for e = 0 volts.

2. Apply ¢ = +1.000V dc and adjust R, for eg = +5.000V dc.

3. Apply ¢y = -1.000V dc and measure the output error (see
curve a).

4. Adjust Rg until the output error is one half that measured
in step 3 (see curve b).

5. Apply ey = +1.000V dc and adjust Rg until the output
error is one half that measured in step 4 (see curve ).
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Figure 10. Gain and Offset Adjustment



GROUNDING PRACTICES

The more common sources of electrical noise arise from ground
loops, electrostatic coupling and electromagnetic pickup. The
guidelines listed below pertain to guarding low level, millivolt
signals in hostile environments such as current shunt signals in
“heavy industrial” plants.

Guidelines:

® Use twisted shielded cable to reduce inductive and capaci-
tive pickup.

@ Drive the transducer cable shield, S, with the common mode
signal source, Eg, to reduce the effective cable capacitance
as shown in Figure 11 below. This is accomplished by con-
necting the shield point S, as close as possible to the trans-
ducer signal low point B. This may not always be possible.
In some cases the shield may be separated from signal low
by 2 portion of the medium being measured (e.g. pressure
transducer). This will cause a common mode signal, Ey, to
be generated by the medium between the shield and the
signal low. The 78dB CMR capability of model 284] between
the input terminals (HI IN and LO IN) and GUARD, will
work to suppress the common mode signal, Ey .

® To avoid ground loops and excessive hum, signal low, B, or
the ransducer cable shield, S, should never be grounded at
more than one point.

® Dress unshiclded leads short at the connection terminals and
reduce the area formed by these leads to minimize inductive
pickup.

P.C. CARD SMIELD

»
FLOATING GUARD
15V PWR

LTS

WEDILM |
wODE
VOLTAGE

=
. SYsTEm
GROUND

COMMON
VOLTAGE

Figure 11. Transducer- Amplifier Interconnection

Isolated Power and Qutput Voltage Swing: Model 284] offers

_ a floating power supply providing 8.5V dc outputs with

*5SmA output current rating. As shown in Figure 12, the mini- -
mum voltage output for +Vigq, as well as the maximum load
capability, is dependent on the input power supply, +Vg. Fig-
ure 12 also illustrates the typical output voltage range as both
input supply, +Vg, and the isolated supply loads, £1I; , are
varied. At $5mA isolated load and Vg = +15V dc, model 284])
can provide an output voltage swing of £7.5V.
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Figure 12. Isolated Power (+Vgn) and Output Voltage
Swing (1E,) Versus Power Supply Input (Vs)

APPLICATIONS IN INDUSTRIAL MEASUREMENT AND

CONTROL SYSTEMS

Remote Sensor Interface: In chemical, nuclear and metal pro-
cessing industries, model 284] can be applied to measure and
control off-ground millivolt signals in the presence of

12500V dc CMV signals. In interface applications such as pH
contro! systems of on-line process measurement systems such
as pollution monitoring, model 284] offers complete galvanic
isolation to eliminate troublesome ground loop problems. Iso-
lated power outputs and adjustable gain add to the application
flexibility of this model.

Figure 13 illustrates how model 284] can be combined with a

Tow drift, 14V/°C max, front-end amplifier, model AD510K,

to interface low level transducer signals. Model 284]’s isolated
18.5V dc power and front-end guard eliminate ground loops
and preserve high CMR (114dB @ 60Hz).
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Figure 13. Input Signal Conditioning Using Isolated Power for
Transducer Buffer Amplifier

Insrumentation Amplifier: Model 284] provides a floating
guarded input stage capable of directly accepting isolated differ-
ential signals. The non-inverting, single-ended input stage offers
simple two wire interconnection with floating input signals.

In applications where the isolated power is applied to trans-
ducers such as bridges which generate differential input signals
with common mode voltages measured with respect to the iso-
lated power common, model 284] can be connected as shown

in Figure 14. To achieve high CMR with respect to the 1SO PWR
COM, the following trim procedure is recommended.

CMR Trim Procedure

1) Connect a 1V pk-pk oscillator between the +IN/-IN and
IN COM terminals as shown in Figure 14.

2) Set the input frequency at 0.5Hz and adjust R1 for mini-
mum ¢€g.

3) Set the input frequency at 60Hz and adjust R2 for mini-
mum ¢qg.

4) Repeat steps 2 and 3 for best CMR performance.

-"‘lb‘-qi-l‘u" ).°%|

wd Wt
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Figure 14. Application of 284J as Instrumentation Amplifier
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APPLICATIONS IN BIOMEDICAL DESIGNS
~~rdiac Monitoring: Heart signals can be masked by muscle
ie, electrochemical noise, residual electrode voltages and

Hz power line pickup. To achieve high performance in cardi-
ac monitoring, model 284]’s design provides high CMR in the
dc to 100Hz bandwidth and substantial source impedance —
to 5kS2. An especially demanding ECG requirement is that of
fetal heart monitoring as illustrated in Figure 15. The low input
noise of model 284] and the dual CMR ratings are exploited
in this application to extract the fetal ECG signals. The separa-
tion between the mother’s and the fetal heartbeat is enhanced
by the 78dB of CMR berween the input electrodes and guard,
while the 110dB of CMR from input to output ground screens
out 60Hz pickup and other external interference.
MOTNER'S.NEART SIGNALS
Vu (TYPICALLY 1mV)
SHIELDED CABLE

“15V

TOFETAL
HEART
MONITOR

N\ FETAL HEART
SIGNALS
Vg (=50uV)

OFF -GROUND COMMON
MODE VOLTAGE DUE TO
PICKUP LEAKAGE ETC.

Vem (*1mV - 100mV) Vo * Vg * Vi /7T8dB + Vi /11008

«15v

SHIELDED CABLE

FETAL

Vo TO FETAL

HEARTBEAT

HEART
Ladd 0, G9) MONITOR
MOTHER'S
HEARTBEAT 284)
AmV 15ut

GUARD

PICKUP ImV - 100mV

AMPLIFIER'S 78dB INPUT.TOSHIELD CMR SEPARATES FETAL HEART BEAT
FROM MOTHER'S, WHILE 11048 INPUT-TOGROUND CMR ATTENUATES 80Hz PICKUP.

Figure 15. Fetal Heartbeat Monitoring

Single Lead ECG Recorder with Leads Off Indicator: In single
lead applications model 284] offers simple two-wire hook-up
to the ECG signal as illustrated in Figure 16. The floating signal
can be connected directly to the HI IN and LO IN terminals
using the GUARD ticd to the patients’ right leg for best CMR
performance. Using the isolated power from model 284] an
inexpensive calibration signal is easily provided. In ECG appli-
cations, model 284] provides a simple means to determine
whenever a “‘Leads-Off” condition exists at the input. A “Leads-
Off" condition (Rg = %) will cause the HI OUT terminal to be
at a negative output saturation level; i.e. eg = -8.5V to -95vVe
Vg = +15V.

GUARD BOX
AROQUND
CALIBRATION
CIRCUIT

CABLE

R.L. CABLE SHIELD
Figure 16. Single Lead ECG Recorder with ImV Calibration
Circuit and Leads Off Indicator

Mult-Lead ECG Recorder with Right Leg Drive: The small size,
economy and isolated power makes model 284] an ideal isola-
tion amplifier for application in clinical ECG recorders. Figure
17 illustrates how this new isolator can be applied in a high
performance, portable multi-lead ECG recorder. In this applica-
tion, model 284]’s input is configured as an instrumentation
amplifier with high CMR to the floating input common. The
right leg drive offers improved CMR between input and isola-
ted common by driving to zero any CMV existing between
these points. The isolated power, $Vjsg, is used to drive the
lead buffer amplifiers and the front-end, 1mV calibration signal.
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| ALL AMPLIFIERS: AD308 “Viso
L e *Viso GUARD BOX

*USE 1 WATT, 5% CARBON COMPOSITION TYPE; ALLEN BRADLEY RECOMMENDED.

Figure 17, Multi-Lead ECG Recorder Application Using Model
284 with Right Leg Drive Output
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OD ANALOG Integrated Circuit 10-Bit
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o Y Lopta L i L NI Frct S A
(R (AR NGRS RN

L Yy

FEATURES
Complete A/D Converter with Reference and Clock
Fast Successive Approximation Conversion — 25us
No Missing Codes Over Temperature

; 0 to +70°C — AD571K

’- -55°C to +125°C — AD571S
Digital Multiplexing — 3 State Outputs

‘ 18 Pin Ceramic DIP

1 Low Cost Monolithic Construction

PRy DA, 73

PRODUCT DESCRIPTION PRODUCT HIGHLIGHTS

The AD571 is a 10-bit successive approximation A/D con- 1. The AD571 is a complete 10-bit A/D converter. No
verter consisting of 2 DAC, voltage reference, clock, com- external components are required to perform a con-
parator, successive approximation register and output version. Full scale calibration accuracy of £0.3% is
buffers — all fabricated on a single chip. No external achieved without external trims.
components are required to perform a full accuracy 10-bit 2. The AD571 is a single chip device employing the most
conversion in 254s. advanced IC processing techniques. Thus. the user has at
The AD571 incorporates the most advanced integrated cir- his disposal a truly precision component with the relia-
cuit design and processing technology avzailablc today. It is bility and low cost inherent in monolithic construction.
| the first complete converter to employ I L (integrated in- 3. The AD571 accepts either unipolar (0 to +10V) or
| jection logic) processing in the fabrication of the SAR function. bipolar (-5V to +5V) analog inputs by simply grounding
| Laser trimming of the high stability SiCr thin film resistor or opening a single pin. ’

ladder network at the wafer stage (LWT) insures high accuracy,
which is maintained with a temperature compensated, sub-
surface Zener reference.

4. The device offers true 10-bit accuracy and exhibits no
missing codes over its entire operating temperature

; range.
‘OP"““‘S_“ supplies of +5V to +15V and ~15V, the 5. Operation is guarantced with ~15V and +5V to +15V sup-
. AD571 will accept analog inputs of 0 to +10V, unipolar - plics. The device will also operate with 2 -12V supply.

or £5V bipolar, externally selectable. As the BLANK and
CONVERT input is driven low, the three state outputs will

be open and a conversion will commence. Upon completion
of the conversion, the DATA READY line will go low and the
data will appear at the output. Pulling the BLANK and CON-

6. The AD571S is also available with full processing to
MIL-STD-883A, Class B. The single chip construction
and functional completeness make the AD571 especially
attractive for high reliability applicadons.

VERT input high blanks the outputs and readics the device 7. Every AD571 is subjected to long-term stabilization

for the next conversion. The AD571 executes a true 10-bit bakes, given a powered burn-in at +125°C, and tempera-

conversion with no missing codes in approximately 25us. ture cycled ten times from -65°C to +1 50°C prior to
final test to insure reliability and long-term stability.

The ADS71 is available in two versions for the 0 to +70°C In addition, all units are tested 100% at the extremes of

temperature range, the AD571) and K. The AD57 1S guarantees their respective temperature ranges for all parameters to

10-bit accuracy and no missing codes from -5 5°Cto +125°C. * guarantee full performance.

All three grades are packaged in an 18-pin hermetically-secaled
ceramic DIP.

*Covered by Patent No. 3,940,760, other patents pending.
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SPECIFICATIONS

ypical @ +25°C with V+ = 45V, V-= =15V, all voltages measured with respect to digital common, unless otherwise indicated)

MODEL AD571)D ADS71KD AD571SD/AD571SD-883B®
RESOLUTION 10 Bits . .
RELATIVE ACCURACY @ 25°C! +1LSB max +1/2LSB max +1LSB max

Tmin 1© Tmax +1LSB max +1/2LSB max +1LSB max
FULL SCALE CALIBRATION?

(With 158 Resistor In Series With

Analog Input . +2LSB (typ) * *
UNIPOLAR OFFSET (max) +1LSB +1/2LSB .
BIPOLAR OFFSET (max) +1LSB +1/2LSB .
DIFFERENTIAL NONLINEARITY
(Resolution for Which no Missing
Codes are Guaranteed)

+25°C 10 Bits . .

Trmin 10 Tmax 9 Bits 10 Bits 10 Bits
TEMPERATURE RANGE 0 to +70°C . -55°Cto +125°C

.’EMPERATURE COEFFICIENTS
Guaranteed max Change
Tmin 10 Tmax
Unipolar Offset +21.SB (44ppm/°C) +1LSB (22ppm/°C) *2LSB (20ppm/°C)
Bipolar Offset +2LSB (44ppm/°C) +1LSB (22ppm/°C) *2LSB (20ppm/°C)

Full Scale Calibration
(With 158 Fixed Resistor or
5082 Trimmer)

+4LSB (88ppm/°C)

+2LSB (44ppm/°C) *5LSB (50ppm/°C)

POWER SUPPLY REJECTION
Max Change In Full Scale Calibration
CMOS Positive Supply (K only)

+13.5VV+K+16.5V N.A. *1LSB max N.A.
TTL Positive Supply
+4. SVKV+K+5.5V +2LSB max *]1LSB max *
Negative Supply
-16.5VEV+&-13.5V 42LSB max *+1LSB max *
ANALOG INPUT RESISTANCE 3k$2 min * *
5kS2 typ * .
7k max * *
B ANALOG INPUT RANGES
(Analog Input to Analog Common)
Unipolar 0 to +10V * .
Bipolar -5V to +5V * *
OUTPUT CODING -
Unipolar Positive True Binary *
Bipolar Positive True Offset Binary *
LOGIC oUTPUT?
Bit Outputs and Data Ready
Output Sink Current 3.2mA min .
(Vour = 0.4V max, Tmin to Tmax) (2TTL Loads) *
Output Source Current (Bit Outpurs)*
(VouT =2.4Vmin, Tipin 10 Tax)  0.5mA min *
Ourtput Leakage When Blanked +40uA max *
LOGIC INPUT
Blank and Convert Input
0KV, V4 +40pA max . .
Blank — Logic ““1” 2.0V min * *
Convert — Logic “0” 0.8V max * *
CONVERSION TIME 15us min .
. 25us typ * *
30us max * *

388 A/D CONVERTERS
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MODEL AD571)D AD571KD ADS7 1SD/AD571SD-883B%
POWER SUPPLY
Absolute Maximum
V+ +7V +16.5V *
V- -16.5V * *
Specified Operating — Rated Performance
V+ +5V +5V 10 +15V *
\ & -15V . .
Operating Range
V+ +4.5V to +5.5V +4.5V to +16.5vV  *
V- -12V to -16.5V . .
Operating Current
Blank Mode
V+ =45V 2mA typ (10mA max) ¢ *
V+=+15V 5mA typ (10mA max) . ; .
V- =-15V 9mA typ (15mA max) * *
Convert Mode
V+=4+5V SmA . .
V+=+15V 10mA * *
V-=-15V - 10mA . *

*Specifications same as AD571]
**Specifications same as AD571K

Specifications subject to change without notice.

NOTES:

! Relative accuracy is defined as the deviation of the code transition points from the ideal transfer point

on a straight line from the zero to the full scale of the device.

3 Fyll scale calibration is guaranteed trimmable to zero with an external 508 potentiometer in place
of the 158 fixed resistor. Full scale is defined as 10 volts minus 1LSB, or 9.990 volts.

3 Logic Input and Output Thresholds and Levels are a function of V+. They are guaranteed TTL
compatible at V+ = +5V, CMOS compatible at V+ = 15V for the ADS571K.

4 The Data output lines have active pull-ups to source 0.5mA. The DATA READY line is open collector

with & nominal 6k internal pull-up resistor.

$The ADS71S is available fully processed and screened to the requirements of MIL-STD-883A, Class B.
A complete list of tests is given further. When ordering, specify the AD571SD-883B.

ABSOLUTE MAXIMUM RATINGS

V+ to Digital Common ADS71},S ............ Oto+7V

AD571K. .......... 0to +16.5V
V-toDigital Common . .. .............. ..0t0-16.5V
Analog Common to Digital Common. . . ............ v
Analog Input to Analog Common. ................. 15V
ControlInputs .. . ....... ot Oto V+
Digital Outputs (Blank Mode). .. ..........onvnnne Ot V+
Power Dissipation. .........ooviii it 800mW

OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).
0.9 +0.01 (22.86 £0.25)——en :’2-?:) 0.0 20,002
0.032 R {081 t__ 0.472 M99 __1 __l - (oﬂzs":o.os)
-_=1T ]
o ey 0.3 REF
a.sn 0.32) @82
e eyl — L
PW #1 IDENTIFIER __l ‘__ 0.095 2.47
.
T
0.185 (4.7) !
L 003
10.89)
g i e M

0.0 0.1 :0.005 0.054
(0.48) (2.54 :0.13) (1.37)

I 0.8 20.008
(2032 20.2)

. Figure 1. 18-Lead Ceramic Dual-In-Line Package
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"RCUIT DESCRIPTION

€ AD571 is a complete 10-bit A/D converter which requires
no external components to provide the complete successive-
approximation analog-to-digital conversion function. A block
diagram of the AD571 is shown in Figure 2. Upon receipt
of the CONVERT command, the internal 10-bit current out-
put DAC is sequenced by the 1? L successive-approximation
register (SAR) from its most-significant bit (MSB) to least-
significant bit (LSB) to provide an output current which
accurately balances the input signal current through the 5k
input resistor. The comparator determines whether the ad-
dition of each successively-weighted bit current causes the DAC
current sum to be greater or less than the input current; if the
sum is less the bit is left on, if more, thc bit is turmed off. After
testing all the bits, the SAR contains a 10-bit binary code
which accurately represents the input signal to within +%4LSB
(0.05%).
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Figure 2. AD571 Functional Block Diagram

Upon completion of the sequence, the SAR sends outa
NTA READY signal (active low), which also brings the
lee-state buffers out of their “open’ state, making the bit
output lines become active high or low, depending on the
code in the SAR. When the BLANK and CONVERT line is
brought high, the output buffers again go ““open”, and the

-‘Vl .3 M‘ lﬂl .ﬂl .ﬂ‘! -1.
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Figure 3. Chip Bonding Diagram

T

SAR is prepared for another conversion cycle. Details of the
timing are given further.

The temperature compensated buried Zener reference

provides the primary voltage reference to the DAC and
guarantees excellent stability with both time and tempera-
ture. The bipolar offset input controls a switch which allows
the positive bipolar offset current (exactly equal to the value of
the MSB less %LSB) to be injected into.the summing (+) node
of the comparator to offset the DAC output. Thus the nominal
0 to +10V unipolar inputrange becomesa -5V to +5V range.
The 5k§2 thin film input resistor is trimmed so that with a full
scale input signal, an input current will be generated which
exactly matches the DAC output with all bits on. (The input
resistor is trimmed slightly low to facilitate user trimming, as
discussed on the next page.)

POWER SUPPLY SELECTION

The AD571 is designed for optimum performance using a

+5V and -15V supply, for which the AD571] and AD571S

arc specified. AD571K will also operate with up to a +15V
supply, which allows direct interface to CMOS logic. The input
logic threshold is a function of V+ as shown in Figure 4. The
supply current drawn by the device is a function of both V+
and the operating mode (BLANK or CONVERT). These supply
current variations are shown in Figure 5. The supply currents
change only moderately over temperature as shown in Figure 9.
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Figure 4. Logic Threshold (AD571K Only)
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Figure 5. Supply Currents vs Supply Levels and
Operating Modes
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CONNECTING THE AD571 FOR STANDARD
OPERATION

The AD571 contains all the active components required to
perform a complete A/D conversion. Thus, for most situa-
tions, all that is necessary is connection of the power sup-
ply (+5 and -15), the analog input, and the conversion

start pulse. But, there are some features and special con-
nections which should be considered for achieving optimum
performance. The functional pin-out is shown in Figure 6.

L 'E ° ::':mun
unE
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Figure 6. AD571 Pin Connactions

FULL SCALE CALIBRATION

The 5k2 thin film input resistor is laser trimmed to produce
a current which matches the full scale current of the internal
DAC-plus about 0.3%—when a full scale analog input voltage
of 9.990 volts (10 volts — 1LSB) is applied at the input. The
input resistor is trimmed in this way so that if a fine trimming
potentiometer is inserted in series with the input signal, the
input current at the full scale input voltage can be trimmed
down to match the DAC full scale current as precisely as
desired. However, for many applications the nominal 9.99
volt full scale can be achieved to sufficient accuracy by simply
inserting a2 1582 resistor in series with the analog input to pin
13. Typical full scale calibradon error will then be about
12LSB or £0.2%. If the more precise calibration is desired,

a 5082 rimmer should be used instead. Sct the analog input
at 9.990 volts, and set the trimmer so that the output code
isjust at the transition between 1111111110 and 1111111111
Each LSB will then have 2 weight of 9.766mV. If 2 nominal
full scale of 10.24 volts is desired (which makes the LSB have
weight of exactly 10.00mV), a 100{2 resistor in series with a
10082 trimmer (or a 20082 trimmer with good resolution)
should be used. Of course, larger full scale ranges can be ar-
ranged by using a larger input resistor, but linearity and full
scale temperature cocfficient may be compromised if the
external resistor becomes a sizeable percentage of 5kS2.
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Figure 7. Standard AD571 Connections

BIPOLAR OPERATION

The standard unipolar 0 to +10V range is obtained by shorting
the bipolar offset control pin to digital common. If the pin is
left open, the bipolar offset current will be switched into the
comparator summing node, giving a -5V to +5V range with an
offsct binary output code. (-5.00 volts in will give a 10-bit
code of 0000000000; an input of 0.00 volts results in an out-
put code of 1000000000 and 4.99 volts at the input yeilds the
1111111111 code). The bipolar offset contro! input is not di-
rectly TTL compatible, but a TTL interface for logic control
can be constructed as shown in Figure 8.
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—
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Figure 8. Bipolar Offset Controlled by Logic Gate

Gate Output = 1 Unipolar 0 - 10V Input Range
Gate Output =0 Bipolar £5V Input Range

COMMON MODE RANGE

The AD571 provides separate Analog and Digital Common
connections. The circuit will operate properly with as much
as £200mV of common mode range between the two
commons. This permits more flexible control of system
common bussing and digital and analog returns.

In normal operation the Analog Common terminal may gener-
ate transient currents of up to 2mA during a conversion. In
addition, a static current of about 2mA will flow into Analog
Common in the unipolar mode after a conversion is complete.
An additonal 1mA will flow in during a blank interval with
zero analog input. The Analog Common current will be modu-
lated by the variations in input signal.

The absolute maximum voltage rating between the two com-
mons is 1 volt. We recommend the connection of a parallel
pair of back-to-back protection diodes between the commons
if they are not connected locally.
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Figure 9. AD571 Power Supply Current vs Temperature
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ZERO OFFSET
The apparent zero point of the AD571 can be adjusted by
ioserting an offset voltage between the Analog Common of the
Qvicc and the actual signal return or signal common. Figure 10
lustrates two methods of providing this offset. Figure 10A
shows how thc converter zero may be offset by up to 3 bits
to correct the device initial offset and/or input signal offsets.
As shown, the circuit gives approximately symmetrical ad-
justment in unipolar mode. In bipolar mode R2 should be
omitted to obtain a symmetrical range.

Aw
INPUT
SIGNAL AD5ST
Acom
<Ri  ¢R, 4& Ry
:.La_m ST AN
SIGNAL COMMON
Rae b F——
10k
+15v -15v

ZERO OFFSET ADJ
3 BIT RANGE

Figure 10.(A)

AN
INPUT
SIGNAL ADS5TN
R,
~A A= Acom
2.10
OR 50
POT.
——
SIGNAL COMMON

% BIT ZERO OFFSET

Figure 10.(8B)

Figure 11 shows the nominal transfer curve near zero for an
ADS71 in unipolar mode. The code transitions are at the edges
of the nominal bit weights. In some applications it wili be pre-
ferable to offset the code transitions so that they fall between
she nominal bit weights, as shown in the offset characteristics.
dais offset can easily be accomplished as shown in Figure 10B.
t balance (after a conversion) approximately 2mA flows into
the Analog Common terminal. A 2.7§2 resistor in series with
this terminal will result in approximately the desired % bit off-
set of the transfer characteristics. The nominal 2mA Analog
Common current is not closely controlled in manufacrure. If
high accuracy is required, 2 5§2 potentiometer (connected as
a rheostat) can be used as R2. Additional negative offset range
may be obtained by using larger values of R2. Of course, if
the zero mansition point is changed, the full scale transition
point will also move. Thus, if an offset of 4LSB is introduced,
full scale trimming as described on previous page should be
done with an analog input of 9.985 volts.

NOTE: During a conversion transient currents from the Analog
Common terminal will disturb the offset voltage. Capacitive
decoupling should not be used around the offset network.
These transients will settle as appropriate during a conversion.
Capacitive decoupling will “pump up™ and fail to settle re-
sulting in conversion crrors. Power supply decoupling which
turns to analog signal common, should go to the signal
Mput side of the resistive offset network.
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Figure 11. AD571 Transfer Curve - Unipolar Operation
(Approximate Bit Weights Shown for Illustration, Nominal
Bit Weights ~9.766m V)

MIL-STD-883

The rigors of the military/aerospace environment, temperature
extremes, humidity, mechanical stress, etc., demand the utmost
in electronic circuits. The AD571, with the inherent reliability
of integrated circuit construction, was designed with these
applications in mind. The hermetically-sealed, low profile DIP
package takes up a fraction of the space required by equivalent
modular designs and protects the chip from hazardous environ-
ments. To further insure reliability, the AD571 is offered with
100% screening to MIL-STD-883B, method 5004.

Table 1 details the test procedures of MIL-STD-883. Analog
Devices subjects each part ordered with 883B screening to
these tests on a 100% basis.

TABLE I

TEST METHOD

1) Internal Visual
(Pre cap)

2) Stabilization Bake
3) Temperature Cycling

2010, Test Condition B

Method 1008, 24 hours @ +150°C

Method 1010, Test Condition C,
10 Cycles, -65°C 1o +150°C
Method 2001, Test Condition E,
Y1 plane, 30kg

Method 1014, Test Condition A
and C

Method 1015, Test Condition B,
168 hours @ +125°C

Performed 190% to all min and
max specifications on data pages

Method 2009

4) Constant Acceleration

§) Seal, Fine and Gross

6) Burn-in Test

7) Final Electrical Tests

8) External Visual




CONTROL AND TIMING OF THE AD571

There are several important timing and control features on
the AD571 which must be understood precisely to allow
optimal interfacing to microprocessor or other types of con-
trol systems. All of these features are shown in the toming
diagram in Figure 12.

The normal stand-by situation is shown at the left end of the
drawing. The BLANK and CONVERT (B & C) line is held
high, the output lines will be “‘open”, and the DATA READY
(DR) line will be high. This mode is the lowest power state

of the device (typically 150mW). When the (B & C) line is
brought low, the conversion cycle is initiated; but the DR

and Data lines do not change state. When the conversion cycle
is complete (typically 25us), the DR line goes low, and within
500ns, the Data lines become active with the new data.

About 1.5us after the B & C line is again brought high, the
'DR line will go high and the Data lines will go open. When the
B & C line is again brought low, a new conversion will begin.

The minimum pulse width for the B & C line to blank previous

data and start a new conversion is 2us. If the B & C line is

brought high during a conversion, the conversion will stop, and

the DR and Data lines will not change. If a 2us or longer pulse
is applied to the B & C line during a conversion, the converter
will clear and start a new conversion cvcle.
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Figure 12. AD571 Timing and Control Sequence

CONTROL MODES WITH BLANK AND CONVERT

The timing sequence of the AD571 discussed above allows the
device to be easily operated in a variety of systems with differ-
ing control modes. The two most common control modes, the
Convert Pulse Mode, and the Muluplex Mode, are illustrated
here.

Convert Pulse Mode — In this mode, data is present at the out-
put of the converter at all times except when conversion is
taking place. Figure 13 illustrates the timing of this mode. The
BLANK and CONVERT line is normally low and conversions
are triggered by a positive pulse. A typical application for this
timing mode is shown in Figure 16, in which uP bus interfacing
is easily accomplished with three-state buffers.

Multiplex Mode — In this mode the outputs are blanked except
when the device is selected for conversion and readout; this
timing shown in Figurc 14. A typical AD571 multiplexing ap-
plication is shown in Figure 17.

This operating mode allows multiple AD571 devices to drive
common data lines. All BLANK and CONVERT lines are held
high to keep the outputs blanked. A single AD571 is selected,
its BLANK and CONVERT line is driven low and at the end of

conversion, which is indicated by DATA READY going low,
the conversion result will be present at the outputs. When this
data has beenread from the 10-bit bus, BLANK and CONVERT
is restored to the blank modec to clear the data bus for other
converters. When several AD571's are multiplexed in sequence,
a new conversion may be started in one AD571 while data'is
being read from another. As long as the data is read and the
first AD571 is cleared within 15us after the start of conversion
of the second AD571, no data overlap will occur.
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Figure 14. Multiplex Mode

SAMPLE-HOLD AMPLIFIER CONNECTION TO THE AD571
Many situations in high-speed acquisition svstems or digitizing
of rapidly changing signals require a sample-hold amplifier
(SHA) in front of the A-D converter. The SHA can acquire and
hold a signal faster than the converter can perform a conver-
sion. A SHA can also be used to accurately define the exact
point in time at which the signal is sampled. For the AD571,

a SHA can also serve as 2 high input impedance buffer.

Figure 15 shows the AD571 connected to the AD582 monoli-
thic SHA for high speed signal acquisition. In this configuration,
the AD582 will acquire a 10 volt signal in less than 10us with a
droop rate less than 100uV/ms. The control signals are arranged
"so that when the control line goes low, the AD582 is put into
the “hold’ mode, and the AD571 will begin its conversion
cycle. (The AD582 settles to final value well in advance of the
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Figure 15. Sample-Hold Interface to the AD571
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first comparator decision inside the AD571). The DATA
READY line is fed back to the other side of the differential
. input control gate so that the AD582 cannot come out of the
*hold™ mode during the conversion cycle. At the end of the
conversion cycle, the DATA READY linc goes low, auto-
matically placing the AD582 back into the sample mode.
This feature allows simple control of both the SHA and the A-D
converter with a single line. Observe carcfully the ground, sup-
ply, and bypass capacitor connections between the two de-
vices. This will minimize ground noise and interference during
the conversion cycle to give the most accurate measurements.

INTERFACING THE AD571 TO A MICROPROCESSOR
The ADS571 can easily be arranged to be driven from standard
microprocessor control lines and to present data to any
standard microprocessor bus (4-, 8-, 12-or 16-bit) with a mini-
mum of additional control components. The configuration
shown in Figure 16 is designed to operate with an 8-bit bus
and standard 8080 control signals.

The input control circuitry shown is required to insure that
the AD571 receives a sufficiently long B & C input pulse.
When the converter is ready to start a new conversion, the
: g B & T line is low, and DR is low. To command a conversion,
. the start address decode line goes low, followed by WR. The
B & C line will now go high, followed about 1.5us later by
DR. This resets the external flip-flop and brings B & C back
to low, which initiates the conversion cycle. At the end of the
conversion cycle, the DR line goes low, the data outputs will
become active with the new data and the control lines will
return to the stand-by state. The new data will remain active
until 2 new conversion is commanded. The self-pulsing nature
of this circuit guarantees a sufficient convert pulse width.

This new dara can now be presented to the data bus by en-
abling the three-state buffers when desired. A data word
(8-bit or 2-bit) is loaded onto the bus when its decoded ad-
dress goes low and the RD line goes low. This arrangement
presents data to the bus “‘left-justified,” with highest bits in
the 8-bit word; a “right-justified” data arrangement can be set
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Figure 16. Interfacing AD571 to an 8-Bit Bus
{8080 Control Structure)
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up by a simple re-wiring. Polling the converter to determine
if conversion is complete can be done by addressing the gate
which buffers the DR line, as shown. In this configuration,
there is no need for additional buffer register storage since the
data can be held indefinitely in the AD571, since the B& C
line is continually held low.

BUS INTERFACING WITH A PERIPHERAL INTERFACE
CIRCUIT

An improved technique for interfacing to a uP bus involves the
use of special peripheral interfacing circuits (or 1/0 devices),
such as the MC6820 Peripheral Interface Adapter (PIA).
Shown in Figure 17 is a straightforward application of a PIA
to multiplex up to 8 AD571 circuits. The AD571 has 3-state
outputs, hence the data bit outputs can be paralleled, provided
that only one converter at a time is permitted to be the active
state. The DATA READY output of the AD571 is an open
collector with resistor pull-up, thus several DR lines can be
wire-ored to allow indication of the status of the selected
device. One of the 8-bit ports of the PIA is combined with
2-bits from the other port and programmed as a 10-birt

input port. The remaining 6-bits of the second port are
programmed as outputs and along with the 2 control bits
(which actas outputs), are used to control the 8 AD571’s.
When a control line is in the *“1” or high state, the ADC will
be automatically blanked. That is, its outputs will be in the
inactive open state. If a single control line is switched low, its
ADC will convert and the outputs will automatically go active
when the conversion is complete. The result can be read from
the two peripheral ports; when the next conversion is desired,
a different control line can be switched to zero, blanking the
previously active port at the same time. Subsequently, this
second device can be read by the microprocessor, and so-forth.
The status lines are wire-ored in 2 groups and connected to the
two remaining control pins. This allows a conversion status
check to be made after a convert command, if necessary. The
ADC's are divided into two groups to minimize the loading
effect of the internal pull-up resistors on the DATA READY
buffers. See the MC6820 data sheet for more application detail.
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Figure 17. Multiplexing 8 AD571’s Using Single PIA for uP
Interface. No Other Logic Required (6800 Contro! Structure)



ANALOG
DEVICES

FEATURES .
High Sample-to-Hold Current Ratio: 10°
High Slew Rate: 5V/us

High Bandwidth: 2MHz

Low Aperture Time: 50ns

Low Charge Transfer: 10pC

DTL/TTL Compatible

May Be Used as Gated Op Amp

PRODUCT DESCRIPTION

The AD583 is 2 monolithic sample and hold circuit consisting
of a high performance operational amplifier in series with an
ultra-low leakage analog switch and a MOSFET input unity
gain amplifier. An external holding capacitor, connected to the
switch output, completes the sample-and-hold or track-and-
hold function.

With the analog switch closed, the AD583 functions like a stan-
dard op amp; any feedback network may be connected around
the device to control gain and frequency response. With the

switch open the capacitor holds the output at its previous level.

The AD583 may also be used as a versatile operational ampli-
fier with a gated ourput for applications such as analog switches,
peak holding circuits, etc.

PRODUCT HIGHLIGHTS
1. Sample-and-hold operation is obtained with the addition of
one external capacitor.

2. Low charge transfer (10pC) and high sample-to-hold current
ratio insure accurate tracking.

3. Any gain or frequency response is available using standard
op amp feedback networks.

4. High slew rate and low aperature time permit sampling of
rapidly changing signals.

S. Output, gated through a low leakage analog switch, also
makes the AD583 useful for applications such as analog
switches, peak holding circuits, etc.

IC Sample and Hold

Schematic Diagram
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=

e bt B R ey i O ~— —
AR P ssiagy ppyee-o gl SREENTIE ST F VSR




(typical @ +25°C and $15V dc unless otherwise specified)

SPECIFICATIONS

DEL

ADS83K

OUTLINE DIMENSIONS

OPEN LOOP GAIN
Ry = 2k, Trin 10 Tmax

25k min (50k typ)

Dimensions shown in inches and (mm)

OUTPUT VOLTAGE SWING 210V min
Ry = 2KS2, Trin © Tmax 03 (7.62)
OUTPUT CURRENT 210mA min
OUTPUT RESISTANCE 50 (gig)A-l
OFFSET VOLTAGE 6mV max (3mV typ)
Tmin t© Tmax 8mV max (4mV typ)
BIAS CURRENT 200nA max (50nA typ) [
$ Tmin 10 Tmax 400nA max
1 OFFSET CURRENT 50nA max (10nA typ)
Tmin 1© Tmax 100nA max r.j L— _" 8’25:2800";)

INPUT RESISTANCE

SMSE min (10M3L typ)

COMMON MODE RANGE

$10V min

COMMON MODE REJECTION 74dB min (90dB typ)
Tenin 1© Trnax ‘———— 0.7 (12.78) ———-l
1 GAIN BANDWIDTH PRODUCT 2MHz 0.14 (3.36)
4 .;uzw RATE SV/us N
; Av = +1, Ry = 2k, C = SOpF,
: Vour = 210V p-p

RISE TIME 100ns

Av=+1, Ry = 2k§2, Cy = 50pF,
Vout = 400mV p-p )
OVERSHOOT 20% &‘m’:ogz

Av=<+1 Ry = 2k, CL= SOPF.
Vour = 400mV p-p

DIGITAL INPUT CURRENT
Vio = 0, Trnin 10 Trnax
Vi = +5.0V, Tmin 1© Tmax

0.8V max (Logic “Samplc™)

2.0V min (Logic “Hold")

DIGITAL INPUT VOLTAGE

PIN ONE IDENT.

imininlieinlis
7 6 6 4 3 2

PACKAGE

1

Low Tmin t© Tmax 0.8V max g 9 10 1 12 13
1 ACQUISITION TIME 4us
4 Av= +1, Ry = 2k§2,Cp = SOpF ALL DIMENSIONS 20.010 UNLESS OTHERWISE SHOWN
] to 0.1% of final value

B APERTURE TIME 50ns PIN CONFIGURATION

y DRIFT CURRENT 5OpA max (SpA typ)

i Tenin 10 Tmax 1.0nA max (0.05nA typ) ~ ‘ SAMPLE/HOLD
3 CHARGE TRANSFER 20pC max (10pC typ) N1 " ICONTROL
! 'SUPPLY CURRENT 5.0mA max (2.5mA typ)

POWER SUPPLY REJECTION 74dB min (90dB typ) '“‘[__2—_ E GND
OPERATING TEMP 010 +70°C OFFSET ADS L—’: E N
STORAGE TEMP -65 to +150°C :

e e e

AT A

Tl et My S

phapire=y )

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS

OFFSET ADJ.‘ 4

V-

(=]
NC E

n INOLD CAP.
0 I NC.
9 lw

. Voltageberween V+and V-Terminals 40V out 8 joasE
% Differential Input Voltage 30V
: Digital Voltage (Pin 14) +8V,-15V
| Output Current Short Circuit Protected
4H Internal Power Dissipation 30mW (Derate power
; dissipation by 43mw/°C

above +150°C ambient
temperature)
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APPLYING THE AD583

‘igurc 1 shows the AD583 connected in a simple sample and
hold configuration with unity gain and offset nulling. Any other
standard op amp gain and frequency response configuration
may also be used. Note that the holding capacitor, Cy, should
have extremely high insulation resistance and low diclectric
absorption. Polystyrene (below +85°C), teflon or Mica types
are recommended.

CONTROL

Ll

[ 1> '
. ADSE3K ,
TETTEOY ||

Figure 1. Basic Track-and-Hold/Sample-and-Hold

Figure 2 shows the guard ring used to reduce leakage paths be-
tween the pc board and the package. This minimizes drift during
the hold command.

CONTROL

GND
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Figure 2. Guard Ring Layout

ouT

(BOTTOM VIEW)

Also note that the input amplifier of the AD583 may be used
as a gated amplifier by utilizing Pin 11 as the output. This
amplifier has excellent drive capabilities along with exception-

.‘y low switch leakage.

FO o ~O ouT
-L— : g b3 — 3
= 3 e »
< J-
< ADSK)
nn i L1l
“ZERO™

Figure 3. Automatic Offset Zeroing

The circuit of Figure 3 illustrates how the AD583 may be used to
automatically zero a high gain amplifier. Basically, the input is
periodically grounded and the output offset is then sampled
and fed back to cancel the error. This technique is useful in
A/D conversion, instrumentation, DVM’s to eliminate offset
drift errors by neriodically rezeroing the system.

Care should be taken to assure that the zeroing loop is dynamic-
ally stable. A second sample-and-hold could be added in series
with the output to remove the output discontinuiry.

DEFINITION OF TERMS

Acquisition Time:

Acquisition Time is the time required by the device to reach
its final value within $0.1% after the sample command has
been given. This includes switch delay time, slewing time, and
settling time and is the minimum sample time required to ob-
tain a given accuracy.

Charge Transfer:
Charge Transfer is the small charge transferred to the holding

capacitor from the interelectrode capacitance of the switch
when the unit is switched to the sample mode. Sample-to-hold
offset error is directly proportional to this charge, where:

Charge (pC)
Cx(pF)

Offset Error (V) =

Aperture Time:

The time required after the “hold” command until the switch
is fully open. This delays the effective sample timing with
rapidly changing input signals.

Drift Current:

Leakage currents from the holding capacitor during the sample
mode cause the output voltage to drift. Drift rate (or droop
rate) is calculated from drift current values using the formula:

AV 1(pA)
- (VOltS/SCC)—-" ———C (pF)
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Performance Curves
‘SUPPLY = +15V dc, T = +25°C, Cyy = 1,000pF unless otherwise specified)
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A comprehensive range of dual-in-line
relays, transfer moulded in high grade
epoxy resins for maximum physical

strength.

All Electrothermal relays are subjected to
a comprehensive test sequence and to
vigorous quality control at all stages of
manufacture. Our position as a world wide
supplier of these relays enables us to offer
compatibility with most types offered.

The following standard designs are
available:— one pole normally open, two
pole normally open and one pole
changeover. High isolation types with
voltage breakdown of 4KV DC and

switching capabilities up to 250 VAC are
also available.

To designate the type required state the
number of pins, the switch form and coil
connections and the nominal coil voltage,
e.g. 108 C41 12V, 104 A62 5V or 214 AD25

24V.

ne Reed

—elays

- General Specification

LIFE Expected life at 40V DC,
0.25 Amps resistive

INSULATION coil to contact
RESISTANCE across open contacts
BREAKDOWN coll to contact
VOLTAGE High isolation types
(AB2, AB4, ADES)

coil to screen (if fitted)

OPERATING make time (inc. bounce)
TIMES release time
FORM A release time (with diode)

OPERATING make time (inc. bounce)
TIMES release time
FORM C release time (with diode)

OPERATING
TEMPERATURE
RANGE

BUMP
SEVERITY

VIBRATION
SEVERITY
(FUNCTIONAL)

MAX OPERATING
FREQUENCY

Te i A ih bject to

Contact Data

5 x 10*

10* 2 @ 200 V. DC.
10° 2 @ max rated voltage

500 v. DC.

4000 V. DC.
500 v. DC.

0.5 msecs. max
0.25 msecs. max
0.5 msecs. max

1.5 msecs. max
0.5 msecs. max
2.0 msecs. max

-5°C to + 70°C
- 40°C to +120°C )
Degraded Specification

1000 bumps @ 245 metres
/sec? with 6 msecs
puise duration

Frequency 10 Hz to 1500 Hz
Acceleration 98m/sec?
Duration 6 hours

100.000 operations/
minute at 50% duty cycle

without notice.

Single Pole Double Pole Changeover High Isolation
form A form A C+CD | CW+CWD A62 A64/65D
Contact Rating V.A. 10 3 3 4 10 10
Switching Current AC{rms) or DC Amps 0.5 0.110 0.25 0.2 0.5 0.5
max.
Switching Volitage DC Volts 100 28 - 28 100 100 200
max.
Breakdown Voltage DC Volts 250 200 250 250 250 600
. min.
. Initial contact resistance mg 150 200 200 200 150 100
max.
Col Data Pin Configurations
Nominal
Volitage 5 12 24 [ \ [ \
Single Coil } k L k
Pole Resistance 8 |500 | 1100 |2150 ” U
Nominal 104 A62 104 A64
FORM A|Current mA | 10 1Ml N
Power mwW | 50 131 | 267 I \ I X
Two Coil
Pole Resistance 2 | 200 500 | 2150
FORM A 108 types 1
) Nominal yp 14 types
‘ Single Current mA | 25 24 1"
Pole The High Isolation 104 A62 and 104 AB4/ADES have 4 pins
FORM C| power mw | 125 288 | 267 as shown. All other products are available with 8 pins
(108) or 14 pins (114).
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' SERIE 7900 — Bestell-Nummern 7900-1 | 7900-2 | 7900-3 | 7900-4
'd  fur Gleich- und -
Wechselspannungen Kontaktart 1 SchlieBer
Schaltspannung max. V- | 300 200 60 40
Schaltstrom max." mA—| 100 150 200 250
Einschaltwiderstand max.2) Q 70 30 12 2,5
Einschaltzeit typ.? ps 500 500 500 500
Abschaltzeit typ.4’ us 300 300 300 300
Steuerstrom?® mA—-| 15 15 15 15
SERIE 7901 — Bestell-Nummern 7901-1 | 7901-2 | 79013 | 7901-4
nur fur Gleichspannung
Kontaktart 1 SchilieBer
Schaltspannung max. v— | 300 200 60 40
Schaltstrom max." mA—-| 150 225 300 375
Einschaltwiderstand max.?’ Q 35 15 6 1.25
Einschaltzeit typ.3 ps | 300 300 300 300
Abschaltzeit typ.4! ps | 300 300 300 300
Steuerstrom?® mA—| 15 15 15 15

1 Stromoberiastung fohrt zu Fehischaltungen (offener Schaltkreis).

2) Gemessen bei max. Schaltstrom und 15 mA Steuerstrom.

3 Vom Anlegen des Steuersignals (15 mA) bis 90% des max. Laststroms erreicht sind.
« Vom Abschalten des Steuersignals (15 mA) bis die Leckstromrate erreicht ist.

5 a: Steuerstrome bis 50 mA schaden dem Relais nicht.
b: Steuerstrome von 5 mA bis 15 mA verandern die Ein- und Ausschaltwerte.
¢: Zur Strombegrenzung muB gegebenentalis ein Vorwiderstand eingesetzt werden.

Relais fiir andere Schaltstrome, -spannungen und Einschaltwiderstinde auf Anfrage.
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4 Allgemeine technische Werte
Elektrische Daten
Abschaltspannung 1,6 V— (unveranderlich)

Leckstrom (im Sperrzustand) 1 pA (bei max. Lastspannung)*
0,3 pA (bei 75% der max. Lastspannung)*
* gilt nicht fur 7900-4 und 7901-4

Steuerstrom max. — kommutiert 20 mA

— 1 ms-impuls 250 mA

Kapazitat (Eingang/Ausgang) 3 pF bei 1 MHz

Isolationsspannung (Eingang/Ausgang) 2500 V~
10°Q

Mechanische Daten
Lagertemperatur —55°Cbis +125°C

Betriebstemperatur —40°Cbis +70°C

Schockfestigkeit 50 g (11 ms) Sinushalbwelle

Schwingfestigkeit 20 g (10-2000 Hz)
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Introduktion.

IPC/]1 6092 Analog forsynings modul.

IPC/1 6092 modulet indeholder en DC/DC converter, der genere-
rer +15 Volt og -15 Volt fra +5 Volt forsyningen i IPC/1 bus-
sen. Disse spandinger feres til de andre IPC/1 moduler via

bussystemet.
Kortet anvendes bl.a. i forbindelse med 6016i A/D konverteren.

Maksimal belastning af +/- 15 V : 150 mA.

Kortet indeholder desuden op til 6 speandingsovervagnings-
kredsleb til check af forsyningsspandingerne. Kredslebet be-
star af to komparatorer, der holder et reed-rele trukket,
sadlenge den overvagede spanding ligger inden for et bestemt
interval omkring den nominelle spanding. Beliggenheden af
intervalmidtpunktet kan justeres med et trimmepotmeter for
hver overvagning, mens sterrelsen af intervallet er bestemt

med faste modstande.

Felgende forsyninger kan overvages:

+5 Volt

+12 Volt (hvis monteret)
+15 Volt (hvis monteret)
-12 Volt (hvis monteret)
-15 Volt (hvis monteret)

Ekstra pos/neg spanding (hvis monteret)

Relzudgangene (en kontaktslutning for hver overvagning) er
isoleret indbyrdes og fra processorstel for 1500 V DC. Pa

kortet findes lysdiodeindikering af relestillingen.

Tilslutning til periferien foretages via Europakonnektor DIN

e

41612, byggeform B, 64 polet hanstik.
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Funktionel beskrivelse.

Kortet er opbygget som to uafhangige dele:

TYPE:

a)

En DC/DC konverter, der omsaztter den generelle
+5 Volt forsyningsspaending fra bussen til en
+15 V samt en -15 V spanding, som via hhv.
strap JP2 og JP3 kan ledes ud pad ledige bus-

ledninger og dermed forsyne andre moduler.

Et antal spandingskomparatorer (med falles
reference) til check af forsyningsspandings
tolerancer p& bussen (plads til ialt 6 stk.
komparatorer). P& standardudgaven af kortet

monteres kun 5 V check.

Komparatorerne holder de tilherende releer
trukket salange indgangsspa&ndingen holder

indenfor et fastlagt interval.

Sp ndingsreferencen er udfert séledes, at
forsyningen til denne tages fra den sterste af
de tilstedeverende spandinger, hvilket med-
ferer at referencen er korrekt indtil alle
(positive) spaendinger er faldet til under ca.
4 Vv, d.v.s. indtil alarmkredslebene har

reageret.

Ikke benyttet.
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Komponentliste:

KOMPONENTER MARKET MED "*" MONTERES IKKE PA STANDARDUDGAVE.

eller

Navn
IC1
IC2
IC3
I1C4

VR1
VR2

T1
T2
T3
T4
T5
T6

L1
L2
L3
L4
LS
L6

D1
D2
D3
D4
D5
D6
D7
D8
D9

Komponent

LM 339

N

LM 339 N

LM 339

N

3D 5 R15-15

AD 580
AD1403

Transistor
Transistor
Transistor
Transistor
Transistor

Transistor

KH

pi
14
14
14

5

3
8

2N3904
2N3904
2N3904
2N3904
2N3904
2N3904

ns

Led (enkelte, men af
Led (enkelte,
Led (enkelte,
Led (enkelte,
Led (enkelte,
Led (enkelte,

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Diode

IN4148
IN4148
1N4148
IN4148
IN4148
1IN4148
1N4148
IN4148
IN4148

men

men

men

men

men

af
af
af
af
af

fabrikat
National
National

National

Reliability

Analog Devices

Analog Devices

Der monteres kun enten VR1 eller VR2.

Motorola
Motorola
Motorola
Motorola
Motorola

Motorola

modulstakbar
modulstakbar
modulstakbar
modulstakbar
modulstakbar

modulstakbar

type)
type)
type)
type)
type)
type)



Manual for IPC/1 DC/DC konverterkort 6092.

* R2
* R3
* R4
* RS
* R6
* R7
* RB
* R9
* R10
* R11
* R12
* R13
* R14
* R15
* R16
* R17
* R18
* R19
* R20
* R21
* R22
* R23
* R24
* R25
* R26
* R27
* R28
* R29
R30
R31
R32
R33
* R34
* R35
R36
R37

Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand

(Monteres ikke; option)

12kl
7k50
8k25
1k00
390 ohm
10 k
75k0
12kl
7k50
1k00
B8k25
10k

390 ohm
61k9
12kl
7k50
8k25
1k00
390 ohm
10k
47k5
13k0
10k0
13k0
182k
10k

390 ohm
35k7
13k0
10k0
150k
13k0
390 ohm
10k
10k0
10k0

METALFILM

METALFILM

METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM
METALFILM
METALFILM
METALFILM

METALFILM
METALFILM

0/
/0
1%

o/
/0

0/
/0

o/
70
(13
/0

[
/0

[
/0

1%

0/
/0

o/
/0

0/
0

ol
/0

o/
0

o
0

0/
/0

o/
/0

1%

1%

0/
/0

o/
/0

1%

0/
70

0/
/0

o/
/0

0/
/0
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R38
R39
R40
R41
R42
R43
* R44
* R4S

* TR1
* TR2
* TR3
* TR4
* TR5

TR6

* Cl
* C2
* C3
* C4

Cé
C7
C8
C9
Cl0
Cll

Cl2

Cl3
Cl4

* RL1
* RLZ
* RL3
* RL4

Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand
Modstand

Trimmepot
Trimmepot
Trimmepot
Trimmepot
Trimmepot

Trimmepot

Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
Afkobling
10 uf, 16

1%
1%

o/
/0

on)

10k0 METALFILM
10k0 METALFILM
90k9 METALFILM
10k

390 ohm

47k

(Monteres ikke; opti
(Monteres ikke; option)

10k
10k
10k
10k
5k
2k

10
10
10
10
10
10
100
100
100
100
v

(f.eks
(f.eks
( .eks
(f.eks
(f.eks
(f.eks

nF Ker.
nF Ker.
nF Ker.
nF Ker.
nF Ker.
nF Ker.
nfF

nf

nf

nF
Sol.Al.

(Philips kodenr. 222

22 uf, 10

v

Sol.Al.

(Philips kodenr. 222

10 uF, 16
10 uf, 16

104 A 64
104 A 64
104 A 64
104 A 64

v
v

5 V.
5 V.
5 V.
5 V.

Sol.Al.
Sol.Al.

Reedrela
Reedrela

Reedrela

Reedrele

Bourns 3386P-1-103)
Bourns 3386P-1-103)
Bourns 3386P-1-103)
Bourns 3386P-1-103)
Bourns 3386P-1-502)
Bourns 3386P-1-202)

Siemens
Siemens
Siemens
Siemens
Philips

2 122 55109)
Philips

2 122 54229)
Philips
Philips

Electrothermal
Electrothermal

Electrothermal

Electrothermal
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* RLS
RL6

J1 til Jé6
JP1 til JP3

XA/XC
CA/CB

104 A 64 5 \V\. Reedrela
104 A 64 5 V. Reedrele

Jumper, se tekst.

Jumper, se tekst.

Euro-connector 64 pins

Euro-connector 64 pins

Electrothermal

Electrothermal

(a og c)
(a og b)
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Komponentplacering 6092:
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Strapsettings for IPC/1 DC/DC konverterkort 6092:

Jl:
Jé:
J3:
J4:
J5:
J6:

JP1:

JP2:

JP3:

Abnes ved justering af

Abnes ved

Abnes ved

Abnes ved

Abnes ved

Abnes ved

Ekstra sp.

+15 V fra

-15 V fra

Justering

Justering

justering

Justering

Jjustering

af

af

af

af

af

detect fra:

Ekstra sp.

15 Volt

- 12 Volt

+ 15 Volt

+ 12 Volt

+ 5 Volt

detect.

detect.

detect.

detect.

detect.

detect.

1)
2)
3)

konverter til bus

konverter til bus

XA25,XC25
XA28,XC28
XA29,XC29

XA27,XC27

XA26,XC26

11
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Forbindelser til stik:

Pin:

@ N 0N B WwWN

11
12
13
14
15
16
17

18

19
20
21
22
23
24
25
26
27
28
29
30
31
32

a

NC.
+5 V detect
+5 V detect
NC.
NC.
+12 V detect
+12 V detect
NC.
NC.
+15 V detect
+15 V detect
NC.
NC.
-12 V detect
-12 V detect
NC.
NC.
-15 V detect
-15 V detect
NC.
NC.
Eks V detect
Eks V detect
NC.
NC.
NC.
NC.
NC.
NC.
NC.
NC.
NC.

b

NC.

relekontakt side A

relekontakt side B

NC.
NC.

relekontakt side

relekontakt side B

NC.
NC.
relazkontakt side

relakontakt side B

NC.
NC.

relekontakt side

relakontakt side B

NC.
NC.

relekontakt side A

relekontakt side B

NC.
NC.

relakontakt side A

relekontakt side
NC.
NC.
NC.
NC.
NC.
NC.
NC.
NC.
NC.

12
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Forbindelser til bus:

Pin:

@ N N Ve W N -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

|

+ 5V
GND
+ 12 V

JP1lpinl
(- 15 v)
(+ 15 V)
JPlpin2
JP1lpin3
- 12 v
GND
+ 5V

1o

+ 5V
GND
+ 12 V

JPlpinl
(- 15 V)
(+ 15 V)

JPlpin2

JP1lpin3

- 12 v

GND

+ 5V

13
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Justeringsvejledning:

+ 5 Volt detect: Inden ilodning af strap Jé6 tilsluttes
en spandingsforsyning pa 4,70 Volt til
den side af J6, der har forbindelse
til trimmepotm. TR6, hvorefter et ohm-
meter forbindes til konnektor C pin 2
og 3. Trimmepotm. TR6 justeres da til
netop det punkt, hvor ohmmeteret skif-

ter mellem on og off.

De evrige detektorer justeres efter samme procedure, og omréde-

grznserne er:

For + 5 V: Fra 4,70 V. til 5,20 V
For + 12 V: Fra 11,50 V til 12,50 Vv
For + 15 V: Fra 14,50 V til 15,50 v~
For - 12 V: Fra -11,50 v til -12,50 Vv
For - 15 V: Fra -14,50 V til -15,50 V

e - e - e = e S Y m e e - e - T . == e e e R e e e R e = = e = e = e = = =



SERIES 3A,3D,5A,5D

These high performance power sources are ideally
suited for applications requiring very low ripple and
noise such as precision data acquisition modules
and high performance operational amplifiers. Direct
operation from batteries is facilitated by the wide in-
put voltage range and in-put reflected ripple is held
to a minimum by the use of a highly efficient T input
filter. All devices are designed for printed circuit
board mounting and the low profile of series 3A and
3D allow them to be used on .5 inch centers.

All units are encapsulated in a black finished met-
al case and feature short circuit and thermal over-
load protection. To insure the most reliable power
sources possible, only hermetically sealed tantalum
capacitors are used and all devices are 100 percent
burned-in and triple tested prior to shipment.

=150

+ 150

+250 |

=250

B1
Al
B1
Al
B1
Al
B1
A1l
B1
A1l
B1
Al
81

“A1

81
Al
81
B2
B2
B2
82
B2
B2
A2
B2
B2

A2
B2

c COMMECTIONS & PACKAGE BIMENSIONS SELECTION CUIBE
9§ ’_':—_ == ; 1 + input i
E—‘;_’_‘__'l Vs =l | 2 - Input | 3A 5 RS 555
- <17 PR o 3 :Quewt | lapses =
23 ‘4 —— | = : Tooueut o l3aizms
5 Output | 30 12 Rs 108132 5
. 3A 24 RS
Fafe I 5 l 3D 24 RS 216-264
u . — ! vt sasRiza2
: > 2 = Input 45.55
‘ [ 3 + Outout |  [3D5R1212 | |
N e = 177 ! a Common 3A 12 R12:12 ‘ i
T H | _1’ PoLs - Ouput | |3pi2Rizial  108-132 12
23 3 i 3A 24 R12-12 '
.1_ *_-‘.,._.},c__z -{B1|B2 ap2eRiziz 216264
: | J MSRISE |
€5 3 : ——}305R1515 | :
1., J1d : _ 3A 12 R1515 15
$ = _I.. 2 NOTE 1 ANl :nmfnsw;ns n ! 3D 12 R15-15 10.8-13.2 x
. 3™ mnches (mm
“.’ J NOTE 2: P:ns are .040 (1.0) 3A 24 R1515 216-264
5 diameter. 3D 24 R15-15
5A 5 RS
D 5 RS 45-55
ATIBNS 2t nominal Vin ang 25°C untess specified. SA 12R5
’fm S 5D 12 RS 108-13.2 ; <]
5A 24 RS i
Output Voitage Tolerance I *1% I Factory set ' 5D 24 RS 216-264 !
Line Regulation 1 0.02% Max. LL to HL i
0.02% Max.NLto FL212v | 5A S R1212 45.55
Load Regulation and+15Voutput mocels | 5D 5 R1212
0.1% Sv output models . SA12R1212 108 132 +12
Output Ripple and Noise | 1mv RMS ' Max., 20 Hz to 20 MHz 50 12 R12-12 ’ i
' Bandwidth 5A 24 R12:12:
input Reflected Ripple 1% ] Of maxiumum Vin ! D 24 Ri2.12 216264
Input-Output Isolation ~500v DC ~ Minimum R15.15
Temperature Cosfficient | 0.01%/C | Typical 1 5AS 45.55
'Operating Temperature . =25°C to 70°C Still air . 505 R1515
[storage Temperature | =38% to 125°C | still air ' SA 12 R1515 108-132 15
iEfticiency | 5565% At nominal Vin and FL 5D 12 R15-15| ’ |
[short Circuit Protection | All units | 5A 24 R1515
Thermal Overload : ! 5D 24 Ri515 216264
IProtection All units i -
’ oy Voitage Range See selection
‘ | guide
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DEVICES

m ANALOG

Low Cost, Precision
25 Volt IC Reference

AD1403 /AD1403A”

FEATURES .
mproved, Lower Cost, Replacements for Standard 1403, 1403A

3.Terminal Device: Voltage In/Voltage Out

aser Trimmed to High Accuracy: 2500V £10mV (AD1403A)
Excallent Temperature Stability: 25ppm/°C (AD1403A)

Low Quiescent Current: 1.5mA max

Low Cost
Convenient MINI-DIP PACKAGE

PRODUCT DESCRIPTION
The AD1403 and AD1403A are improved three-terminal, low

cost. temperature compensated, bandgap voltage references
that provide a fixed 2.5V output voltage for inputs between
4.5V and 40V. A unique combination of advanced circuit de-
sign and laser-wafer-trimmed thin-film resistors provides the
AD103/AD1403 A with an initial tolerance of 210mV and 2
temperature stability of better than 25ppm/°C. In addition,
the iow quiescent current drain of 1.5mA (max) offers a clear
advantage over classical zener techniques.

The AD1403 or AD1403A is recommended as a stable refer-
ence for all 8-, 10-and 12-bit D-to-A converters that require

an external reference. In addition, the wide input range of the
AD1403/AD1403 A atiows operation with § volt logic supplies.
making these devices ideal for digital pancl meter applications
and when only a single logic supply is available.

The AD1403 and AD1403 A are specified for operation over
the 0 to +70°C temperature range. The ADSB80 series of 2.5
volt precision 1C references is recommended for applications
where operation over the =5 5°C to +125°C range is required.

*Covered by Patent Numbers: 3,887,863 RE30,586.

AD1403/AD1403A .
FUNCTIONAL BLOCK DIAGRAM

L
-

Vout E 7| NC
GND| 3 6| NC
NC E 5 | NC

8-PIN MINI-DIP

PRODUCT HIGHLIGHTS

1. The AD1403A offers improved initial tolerance over the
industry-standard 1403A: +£10mV versus 225m\ ata
lower cost.

2. The three-terminal voltage in/voltage out operation of the
AD1403/AD1403 A provides a regulated output voltage
without any external components.

3. The AD1403/AD1403A provides a stable 2.5V output
voltage for input voltages between 4.5V and 40V making
these devices ideal for systems that contain a single logic
supply.

4. Thin film resistor technology and tightly controiled bipolar
processing provide the AD1403A with temperature stabili-
ties of 25ppm/°C.

§. The low 1.5mA maximum quicscent current drain of the
AD1403 and AD1403A makes them ideal for CMOS and
other low power applications.

VOLTAGE REFERENCES VOL.1, 8-25

e m e v e ——




SPECIFICAT'ONS (Vi = 15V, TA = 25°C unless otherwise 1ioted)

Characteristic Symbol | Min Typ Max Unit

Output Voltage
(Io = OmA) Vo
AD1403 2.475 2.500 2,525 v
AD1403A . 2.490 2.500 2.510

Tempenature Coefficient of Output Voltage | AVy/AT ppm/°C -
AD1403 - 10 40
AD1403A - 10 25

Output Voltage Change, 0 to +70°C AVg mV
AD1403 - - 7.0
AD1403A - - 44

Line Regulation Regin mV
(15VEV<40V) - 1.2 45
(4.5Vy<15V) - 0.6 3.0

Load Regulation Regoad | — - 10 mV
(0mA<ig<10mA)

Quiescent Current I - 1.2 1.5 mA
(To = OmA)

MAXIMUM RATINGS (TA = 25°C unless otherwise noted)

ORDERING INFORMATION

M T -

Rating Symbol Value Unit |Device Initial Tolerance | Package Style!
Input Voltage Viy 40 \4 AD1403N £25mV N8A
Storage Temperature Ts1C -251w0 100 | °C
Junction Temperature T) +175 °c

- - IAD1403AN $10mV N8a
Operating Ambient
Temperature Range Ta Qto+70 °c
Specifications subject to change without notice. ! See Section 20 for package oudine information.
.
3 2
] ]
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VOL. 1,8-26 VOLTAGE REFERENCES
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Figure 1. AD1043/AD 1403A Functional Diagram
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Applying the AD1403/AD1403A

VOLTAGE VARIATION VS. TEMPERATURE AND LINE
Some confusion exists in the area of defining and specifying
reference voltage error over temperature. Historically, refer-
ences are characterized using 3 maximum deviation per degree
Centigrade; i.e., 10ppm/°C. However, because of the inconsis-
tent nonlinearities in zener references (butterfly or “S” type
characteristics), most manufacturers use 2 maximum limit
error band approach to characterize their references. This tech-
nique measures the output voltage at 3 to § different tempera-
tures and guarantees that the output voltage deviation will fall
within the guaranteed error band at these discrete tempera-
tures. This approach, of course. makes no mention or guarantee
of performance at any other temperature within the operating
temperature range of the device.

The consistent Voltage vs. Temperature performance of a typi-
cal AD1403 is shown in Figure 5. Note that the characteristic
is quasi-parabolic, not the possible 'S" type characteristics of
classical zener references. This parabolic characteristic permits
a maximum output deviation specification over the device’s
full operating temperature range. rather than justat 3 to §
discrete temperatures.

The AD1403 exhibits a worst-case shift of 7.5mV over the en-
tire range of operating input voitage, 4.5 volts to 40 volts.
Typically, the shift is less than 1mV as shown in Figure 2.

THE AD1403A AS A LOW POWER, LOW VOLTAGE
PRECISION REFERENCE FOR DATA CONVERTERS

The AD1403 A has a number of features that make it ideally
suited for use with A/D and D/A data converters used in com-
plex microprocessor-based systems. The calibrated 2.500 volt
output minimizes user trim requirements and allows operation
from a single low voltage supply. Low power consumption
(1.5mA quiescent current) 1s commensurate with that of
CMOS-type devices, while the low cost and small package
complements the decreasing cost and size of the latest
converters.

OEVICE
SvaTem  ADORESS s
OATa
2 %
& |wh Voo
oar ‘n 13 e “\.'.
oes |, wma 1 v
| 08 ¢ \eunt ~
7 AD7524 Y ansad Lonm.oc
llll"s_‘ o83 I, DAC 2 four2 N ouTrut
]
0 E

Figure 7. Low Power, Low Voltage Reference for the AD7524
Microprocessor-Compatible 8-8it DAC

VOL. 1,8-28 VOLTAGE REFERENCES

Figure 7 shows the AD1403 A used as a reference for the
AD7524 low-cost 8-bit CMOS DAC with complete micro-
processor interface. The AD1403A and the AD7524 are
specified to operate from a single § volt supply; this elimi-
nates the need to provide a +15 volt power supply for the sole
purpose of operating a reference. The AD7524 includes an
8-bit dats register, and address decoding logic: it may thus be
interfaced direcdy to an 8- or 16-bit data bus. Only 300uA of
quiescent current from the single +5 volt supply is required

to operate the AD7524 which is packaged in a small 16 pin
DIP. The AD542 output amplifier is also low power, requu-m‘
only 1.SmA quiescent current. Its laser-trimmed offset voltage
preserves the £1/2LSB linearity of the AD7524KN without
user trims and it typically sertles to £1/2LSB in less than § Y
microseconds. It will provide the 0 volt to -2.5 volt output
swing from 5 volt supplies.

THE AD1403 AS A PRECISION PROGRAMMABLE
CURRENT SOURCE

The AD1403 is an excellent building block for precision
current sources. lts wide range of operating voltages. 4.5V to
40V, along with excellent line regulation over that range
(7.5mV) result in high insensitivity to varying load impedances.
The low quiescent current (1f) of 1.5mA (max) and the maxi-
mum specified maximum load current of 10mA allows the
user to program current to any value between 1.5mA and
10mA. R

Figure 8a shows the AD1403 connected as a current source. -
Total current is equal to the quiescent current plus the load A
current. Most of the temperature coefficient comes from the -
quiescent current term 11, which has a typical TC of 0.13%/°C;
(1300ppm/°C). The load voltage (and hence current) TC is !
much lower at "Oppm/ Cmax (AD1403). Therefore. the over-
all temperature coefficient decreases rapidly as the load cur- i
rent is increased. Figure 8a shows the typical temperature ¢
coefficient for currents between 1.5mA and 10mA. Use of an
AD1403A will not improve the TC appreciably.

1
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Figure 8a. The AD1403 as a Precision Programmable
Current Source
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Figure 8b. Typical Temperature Coefficient of Current
Source
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Manual for IPC/1 Power Relay module 6023p. 3

Introduktion.

IPC/1 6023p modulet er et digital output kort med 8 kanaler,
og indeholder 8 monostablle relzer med sluttekontakter (enkel-
te). De 8 outputs er indbyrdes galvanisk adskilte, og output-
slden er 1soleret fra processorstel; 1solations-spzndingen er
1500 V DC. Ved power-off eller reset vil alle rel=zer starte 1
en veldefineret tilstand, idet kontakterne vil vazre &bne.

Relzkontakterne har fg¢glgende elektriske data:

Maksimal spanding : 110 V AC/DC
Maksimal strgm : 2 A
Maksimal brydeeffekt : 30 VA

Udgangene kan forsynes med et RC led som gnistslukker; der kan
evt. yderligere tilfgjes varistorer over kontakterne.

P& kortet er monteret 8 lysdioder, der indikerer relzernes
stilling. Desuden kan relsstillingen kontrollases af CPUen,
dog 1kke over kontaktszttet, men via styreregisteret.

Tilslutning til periferien foretages via Europakonnektor DIN
41612, byggeform B, 64 polet hanstik.
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Funktionel beskrivelse.

Kortet er opbygget med en 8 bit latch til udl®sning af et reles
setting ord. Latchen er efterfulgt af reladriver IC"er til at
aktivere trzkspolerne.

Relzernes sluttekontakt er aktiveret sdlznge latchens tilsva-
rende kanal bit er sat. Latchindholdet kan via en buffer kon-
trollzses af CPU en.

Latchen resettes ved power-up.

Mangvreringstid for relzerne er min. 3 mS.

Kortet anvender den s=zdvanlige IPC adresseringsmetode med
IO~-adresse og type-adresse; se desuden side 5.

Kortet optager en I/0 adresse; basisadressen sazttes pd kortet
pd et switch register, Den til kortet hgrende type-adresse
(TYPE = 3) er fast kodet 1 printet.
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Adressering:

I/0 ADRESSER:

Switch p& kortet stilles til (n):

Bit7
IN (n): Les Rel#z stilling:
OUT (n): Szt Relaz stilling:
hvor:

D7 svarer til
D6 svarer til
D5 svarer til
D4 svarer til
D3 svarer til
D2 svarer til
D1 svarer til
DO svarer til

relz
relas
relz
rels
rels
relz
rels
relsz

D7 D6 D5 D4 D3 D2

D7 D6 D5 D4 D3 D2

= N W s o 3

Bito

D1 DO

D1 DO

(Ch
(Ch
(Ch
(Ch
(Ch
(Ch
(Ch
(Ch

8)
7)

6)

5)
L)
3)
2)
1)

Bit DX sat => PAgzldende relz trukket => Relazkontakt sluttet.

TYPE = 3.
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Komponentliste:

Komponentliste IPC 6023p

Navn
IC1
IC2
IC3
ICY
ICS
IC6
ICT
Ic8
IC9
IC10
IC11
IC20

RL12
RL13
RL14
RL15
RL16
RL17
RL18
RL19

D1
L1
L2
L3
L4
L5
L6
L7
L8 &

V1

Komponent
T4LS136N
T4ULS136N
TULS136N
T4LSOON
HEF4093BP
TULS244N
T4LS273N
SNT5447P
SNT75447P
SNT5447P
SN75447P
T4LS245N

pi
14
14
14
14
14
20
20

8
20

ns

Fabrikat
Texas
Texas
Texas
Texas
Philips
Texas
Texas
Texas
Texas
Texas
Texas
Texas

Rela V23040-A0001-B201 Siemens
Rels V23040-A0001-B201 Siemens
Relz V23040-A0001-B201 Siemens
Rele V23040-A0001-B201 Siemens
Relz V23040-A0001-B201 Siemens
Relz V23040-A0001-B201 Siemens
Rele V23040-A0001-B201 Siemens
Relsz V23040-A0001-B201 Siemens

Diode 1N4148

Led
Led
Led
Led
Led
Led
Led
Led

Varistor

(enkelte,
(enkelte,
(enkelte,
(enkelte,
(enkelte,
(enkelte,
(enkelte,
(enkelte,

men
men
men
men
men
men
men
men

af
af
af
af
af
af
af
af

modulstakbar
modulstakbar
modulstakbar
modulstakbar
modulstakbar
modulstakbar
modulstakbar
modulstakbar

VARISTORER G.E.

type)
type)
type)
type)
type)
type)
type)
type)
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Ve Varistor MONTERES G.E.

V3 Varistor KUN G.E.

\L Varistor SoM G.E.

V5 Varistor SPECIEL G.E.

V6 Varistor OPTION G.E.

V7 Varistor D.V.S. G.E.

V8 Varistor forelgbig ikkelG.E.

R1 SIL modstande 9x10k

R2 Modstand 1k

R3 Modstand 100k

R4 Modstand 1k

R5 Modstand 22k

R7 Modstand 1k

R8 - 15 Modstand 100 ohm

R16 - 23 Modstand 390 ohm

Cl Afkobling 100 nF Siemens

c2 22 uF, 10 V Sol.Al Philips

(Philips kodenr. 2222 122 54229)

C3 Afkobling 100 nF Siemens

C4 Afkobling 100 nF Siemens

C5 Konds 100 nF Siemens

cé Afkobling 100 nF Siemens

C7 Afkobling 100 nF Siemens

c8 22 uF, 10 V Sol.Al Philips

Cc9 22 uF, 10 V Sol.Al Philips

Cl0 Afkobling 100 nF Siemens
>OPTION C11 Konds 100 nF Siemens
>OPTION Cl2 Konds 100 nF Siemens
>OPTION C13 Konds 100 nF Siemens
>OPTION Cli Konds 100 nF Siemens
>OPTION C15 Konds 100 nF Siemens
>OPTION Cl16 Konds 100 nF Siemens
>OPTION C17 Konds 100 nF Siemens
>OPTION C18 Konds 100 nF - Siemens

SW1 DIL switch, 8 switches
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XA/XC Euro~-connector 64 pins (a og c)
CA/CB Euro-connector 64 pins (a og b)



Manual for IPC/1 Power Relay module 6023p.

Komponentplacerling:
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Forbindelser til stik:

Pin:

O 0~ WU & W -

w W w D D DD DD DD DD e
N O W O OV E WY O W oo NN WD O

a

NC.

Ch. 8 (SL)

Ch. 8 (Kontakt)
NC.
NC.

Ch. 7 (SL)

Ch. 7 (Kontakt)
NC.
NC.

Ch. 6 (SL)

Ch. 6 (Kontakt)
NC.
NC.

Ch. 5 (SL)

Ch. 5 (Kontakt)
NC.
NC.

Ch. 4 (SL)

Ch. 4 (Kontakt)
NC.
NC.

Ch. 3 (SL)

Ch. 3 (Kontakt)
NC.
NC.

Ch. 2 (SL)

Ch. 2 (Kontakt)
NC.
NC.

Ch. 1 (SL)

Ch. 1 (Kontakt)
NC.

11

b

NC.

Ch. 8 (SL)

Ch. 8 (Kontakt)
NC.
NC.

Ch. T (SL)

Ch. 7 (Kontakt)
NC.
NC.

Ch. 6 (SL)

Ch. 6 (Kontakt)
NC.
NC.

Ch. 5 (SL)

Ch. 5 (Kontakt)
NC.
NC.

Ch. 4 (SL)

Ch. 4 (Kontakt)
NC.
NC.

Ch. 3 (SL)

Ch. 3 (Kontakt)
NC.
NC.

Ch. 2 (SL)

Ch. 2 (Kontakt)
NC.
NC.

Ch. 1 (SL)

Ch. 1 (Kontakt)
NC.
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®

Forbindelser til bus:

Pin: a c
1 +57V + 57V
2 GND GND
3
I *RESET#*
5
- 6
® ;
8
9 A7 A6
10 A5 Al
11 A3 A2
12 Al AO
13 IA3 IA2
14 IAl IAO
15 D7 D6
16 D5 DY
17 D3 D2
18 D1 DO
e
20 #INR® #QUTR#*
21
22
23
24
25
26
27
28
29
30
31 GND GND
‘l’ 32 + 57V +5V
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Testbeskrivelse:

Til test af Relzkortet findes:

- En testboks, der kan indskydes mellem output
konnektoren og periferikablet, hvorved boksen
dels kan vise tillstanden af relzudgangene,
dels kan p&trykke periferi-siden et g¢gnsket
mangvresignal.

Lo

b - Et testprogram, der sekventielt aktiverer de
enkelte rel=zer, og foretager kontrollzsning
af relasettingen.

13



INTERFACE SERIES 75446
CIRCUITS DUAL PERIPHERAL DRIVERS

BULLETIN NO. OL-S 12630. DECEMBER 1978 — REVISED NOVEMBER 1980

SN75446 JG OR P DUAL-IN-LINE PACKAGE
Very Low Power Requirements FUNCTION TABLE (TOP VIEW!
ry
{EACH AND DRIVER]) vee 14 IV Ciame
Very Low Input Current NPUTS T OUTPUT _mm
Characterized for Use to 350 mA A s Y -
L L L 3
No Output Latch-Up at 50 V (After L H N
Conducting 300 mA) oL N »
e High-Voltage Outputs (70 V Min) H K H
e Output Clamp Diodes for Transient Hw uan level TP
Suppnssion (350 mA, 70 V) L = tow level A IV GAD
e TTL- or MOS-Compatible Diode-Clamped p positive logic: Y + AS
lnpun SN75447 JG OR P DUAL-IN-LINE PACKAGE
o Standard Supply Voltage FUNCTION TABLE (TOP VIEW)
) . L (EACH NAND DRIVER) vee 34 IV Clame
e Suitable for Hammer-Driver Applications = SO Sl
.. A [ Y
description L L W z
Series 75446 dual peripheral drivers are designed for L H H »
use in systemns that require high current, high voltage, H L H
and fast switching times. The SN75446, SN75447, H H L
SN75448, and SN75449 provide AND, NAND, OR, H = hign level [
snd NOR drivers, respectively. These devices have L = low level 11273014
diode-clamped inputs as well as high-current, high- oW
voltage inductive-clamp diodes on the outputs. —
Positive logic: Y = AS
Series 35446 d::vm are characterized for operation SN75448 26 ORP DUALIN UINEFACKAGE
trom 0°C 10 70°C. FUNCTION TABLE {TOP VIEW)
(EACH OR DRIVERI vee v ciawe
INPUTS OUTPUT s
A s Y
»sd\cmatlcs of inputs and outputs n Y Y x
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS Lt M H
H L H
H H H I
vee . CLAMP H = high level [ )
L = low level 1[12[]3[]¢
- " " GND
>
OQUTPUT positive logic: Y = A+ S
_ SN75448 JG OR P DUAL-IN-LINE PACKAGE
INPUT - FUNCTION TABLE (TOP VIEW)
(EACH NOR DRIVER)
INPUTS OUTPUT vee A IY CLAw
a s v slfrlfelist
L L H e
L H L
H L L
H H L
H = high level s
L = iow level 1 2 3 ]
a (3] GAD
positive logic: Y = A =S
“* o

Copvrngnt O 1980 by Texas Instruments incorporated
TEXAS INSTRUMENTS 4-47
INCORPORATED
POST OFFICE 80X 225C12 ® DALLAS TEXAS 75265



SERIES 75446
DUAL PERIPHERAL DRIVERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Ve (see Note 1) L X,
Input voltage R 1 1%
Outputcurrent(seeNote2)................................400mA
Outputclampdiodecurrent . . . . . . . . v v v ou e e e
Continuous total dissipation at {or beiow) 25°C free-air temperature (see Note 3): L

dGpackage . ... L. L oo o 825w

Ppackage . . . . .. L L e e e e e e, 1000 mw’
Operating free-air temperature C e e e e e e s e e e e e e e e e e e e e e e e e e 0Clo70c'
Storage temperaturerange . . . . . . . . . ... ... ... ... ... ... .=65Cto150°C
Lead temperature 1/16 inch from case for 60 seconds: JG package . . . . . . . . . . . . .. . . . 300°%¢
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . . . . ... ... ... .. 260°c'

recommended operating conditions

-~ A

MIN NOM MAX UNlT‘
Supply voltage, VEC . .+ . . i i i i e e e e e e e e e e e e e e .. 415 5 525 Vi
Operating free-air temperature . . . . . . .. . L. L. L oL 0 0 °‘C:

NOTES: 1. Voltage values sre with resoect 10 network ground terminal.

'
2. Both haives of this dual circuit may conduct rated current si [} v: h » POWer dissipetion sversged over a short time

intervat must fall within the continuous dissipation ratings. 4

3. For operstion above 25°C tree-awr temperature, refer to Dissipation Dersting Curves in the Thermal Information eCtiOn, whnic
starts on page 11, In the JG package, SN75448 through SN7S449 chips are piass-mounted.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT MAX |UNIT
Vin Highdevel input voitage 2 v
ViL Lowdevel input voitage 0.8 \4
ViK Input ctamo voltage lj==12mA -09 -5 v
Vee =475V, Viu=2V,
! High t t 1 100 | uA
OH igh<evel output curren VIL=08V, Vou=70V
M L L) I
oL*" m. . .45
v Low-level output voit ViH=2V, v
oL uiput voltege v osv |loL-300mA 045 065
=52 oL =3%0ma 085 075
V(BR)O Output breakdown voltage . Vee =475V, lon = 100 sA 70 100 v
VRIK) Outout clamp diode reverse voltage Vee =475V, Ip =100 4A 70 100 v
VE(K) Output clamp diode forward voltage Vee =475V, Ig =350 mA 0.6 12 1.6 Vv
LTY] High<ewel input current vVee=525V, Vi=525Yv 0.01 10| sA
' Lowdevel inout current AIn0t_| vec=525V, Vi =08V 05 01 4
W 0 V) -
L e Strobe S cc - -1 -20 s
SN75446 Vi=5v 11 18
SN75447 Vi=0 11 18
. .
CCH Supply current, outputs high N7 Vee=8.25 v, Vie5V T 35 ™A
SN75449 V=0 18 25
SN75446 Vi=0 11 18
SN75447 VisSV 0 18
i Suppl t, OUTPUTS low Vee =525V A
ccL pply current, outpy N7 cc Vi=0 Ty ] ™
SN75449 Vi=§V C 18 25
TAIl typical values areat Ve = B v, T4 = 25°C.
s TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



SERIES 75446

DUAL PERIPHERAL DRIVERS
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9. IPC 6051 digitalt output modul.

Dette afsnit Dbeskriver den hardwaremmssige opbygning af 6051
? modulet. Endvidere beskrives adressering af modulet og den
komplette snitflade for periferien.

[ 9.1 Funktionel beskrivelse.

l_ Modulet indeholder 6 bistabile relzer med 2 skiftekontaktszt,
’ hvoraf det ene kontaktszt anvendes til kontrol. Udgangen fra de
l‘ aktive kontaktszt udgeres af midterben,setkontakt og resetkon-

takt. P& kortet er desuden monteret 6 lysdioder, som viser
[7 status for det andet kontaktset. Dioderne tzndes ndr midterbe-
N net er forbundet +til setkontakten. Et skematisk diagram af
modulet er vist i efterfolgende figur.

o e
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DIN 41612 64 POLET C-KONNEXTOR
OFF o
| 58]
DEX0O- STYRE-LOBIK
NING fOR
RELAER
| LS8
| KONTRKT
1 REGISTER
1.
‘ | || 11
REL 1 REL 2 REL 3
JI | — .

|
| N I
g i

DIN Hib]2 64 POLET HANSTIK BYGGEFORM B

IPC 6051 OUTPUT MODUL

. Relzerne har folgende elektriske data:
Maksimal spsznding 110 V AC/DC
Maksimal strem 2 A
Maksimal efekt 30 W

0.2 Adressering.

Kortet anvender 1 i/o adresse p& i/o type 1. Adressen stilles
pd switchregisteret med mest Dbetydende bit anbragt n=zrmest

f europakonnektoren.

[ Ved skrivning indszttes akkumulatoren i et styreregister pd
- kortet. De enkelte bit i styreregisteret har felgende betyd-

ning:
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bit 7 1= udfer set operation

bit 6 1= udfer reset operation
bit 5-
bit O 1= selekter relz. Bit 5 sty-

rer relz nr. 6 og bit 0 sty-

,. rer relz nr. 1 .

Logisk set opferer relzet sig som en SR-vippe. Kombinationen

bit 7=1 og ©bit 6=1 er ulovlig og forer til et uforudsigeligt

resultat. Flere relzer kan manevreres i samme ordre, men funk-
. tionen m& enten vare reset eller set.

L Ved lzsning af i/o adressen fé&s felgende information:
i bit 7 Altid pd logisk O
gs bit 6 O hvis topkonnektor er mon-
teret
bit 5-
bit O status for det andet kon-

taktszt bit 5 angiver status
for relz 1 og bit O angiver

. status for relz 6. Status er
1 hvis det pdgzldende rels
er sat. Statusindikationen
er prelsikret og latchet.
Status s=zttes forst nir den
aktuelle kontakt forbindes
til midterbenet.
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{
@
9.3 Topkonnektor.
Konnektortype: DIN 41612, byggeform B, 64 polet hanstik .
pin a b
1 st , 51
2 C1 C1
3 R1 R1
4 - -
5 52 S2
‘.' 6 c2 Cc2
T R2 R2
{ 8 - =
| 9 53 53
10 C3 - C3
1" R3 R3
!é : 12 - -
: 13 S4 sS4
14 C4 C4
i 15 R4 R4
16 - -
l 17 S5 S5
18 CS Cc5S
| @ 19 RS RS
‘ 20 - -
| 21 S6 S6
i 22 c6 6
23 R6 R6
t 24 - -
25 - -
| 26 - -
27 - -
28 - -
29 - -
30 +5V +5V
‘. 31 oV oV
32 TOP TOP




e
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) Sn,Cn,Rn angiver setkontakt,midterben hhv. resetkontakt pd
rele nr. n. Signalet TOP skal forbindes til O V i topkonnekto-
ren af brugeren til indikering af, om stikkket er sat pi.
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9.4 Komponentplacering IPC 6051

. W v vs i1
R vig, V2 eeeee
[ ] ® ® [ ]
° . 2R 32RR
‘ RE2 REY REb
838
CEF
9 E;
RE1 REI RES
g o
aw o
°e

: 0 0. 0 4, 0 Us

113®  wev®  s® e ®

-
o 1
- [
o B B B w17 ® ic18
= iz ® 1 ® iy ® = 2
. 3
LI LO] LO L o 3 L °
1cs * s ® 2 * o 108

6051 DDE RELAY-MODUL . ©°

,i!;iii;
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9.5 Komponentliste IPC 6051.
IC1 SN74LS136
IC2 SN74LS136
IC3 SN74LS136
IC4 SN741LS245
ICS SN74LS00
IC6 SNT74LS244
IC7 SNT74LS273
IC8 DIL switch, 8 kontakter
. IC11-IC16 SNT75447
IC17 SN74LS14
] IC18 SNT74LS514
i RE1-RE6 Bistabilt relsz V23015-A0117
Fg RD1-RD6 290 ohm formodstane for LED
I D1-D6 LED (modulstakbare)
RP 3K3 pull up i SIL
R9 1K Pull up
. R10 10K
C1 0.1uF
c2 10u,16 V tantal
CX Afkobling O.1uF
Vi-v12 Variastorer, kun som option
Topkonnektor: DIN 41612, byggeform B, 64 polet han-

stik.
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8. IPC 6027 Digitalt input modul.
Dette afsnit beskriver den hardwarem®ssige opbygning af IPC-

6027. Kortets adressering omtales, og snitfladen til periferi-
en er tabelleret.

8.1 Funktionel beskrivelse.

IPC 6027 modulet giver mulighed for tilslutning af 30 digitale
indgange. En indgang aktiveres ved en simpel jordslutning og
alle indgange er forsynet med optokoblere. En skematisk illu-
stration af modulet er givet i nedenstdende figur.

DIN 41612 b4 POLET C-KONNEXTOR

=

Wi .

H31SI938 LM 1N0N

20 DIGITALE INDGANGE

N d
- e
-I-Z‘l_J‘I—_SIM

N9 WLI9I0

i3
WO ¥ 22

48 POLET TOPKOMMEXTOR

@ 30010541

IPC 6027 INPUT MODUL

Figuren illustrerer ogsd det elektriske indgangsskvivalent. De
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_—m —_—
. e
e —————————

e ————— ———— =0

digitale indgange er slledes ikke indbyrdes galvanisk adskilte,
idet den ene ende af indgangsdioden altid er fort til fzllesle-
deren ( Signal GND ). Nir flere kort er monteret, vil fzllesle-
deren vere forbundet til alle kort i samme kortmagasin.

De elektriske data for indgangen er felgende:
Indgansspending 4ben indgang : -24 V

Indgangsimpedans : 22 K ohm
Maksimal impedans mod jord

ved aktiv indgang : 300 ohm
Minimal impedans mod jord
ved passiv indgang : 50 K ohnm

8.2 Adressering.

Kortet anvender 4 i/o adresser pd& I/0 type O . Basis adressen

settes pAd switch registeret, hvor mest betydende bit er anbragt

nermest eurokonnektoren.

Ved l®sning af de fire adresser fds folgende information:

Offset
fra Funktion

basisadr.

0 bit 7 ( MSB) : test af topconnector:
O hvis topkonnektor monteret

bit 6 : test af trykknap:
1 hvis knap indtrykket

bit 5-bit O : input kanal 1-6 med kanal 1 i
databit 5.




i

IPC/1 Systembeskrivelse 45

__

1 bit 7-bit O ¢ input kanal 7-14 med kanal 7
i databit 7.

2 bit 7-bit O ¢ input kanal 15-22 med kanal 15
i databit 7

3 bit 7 - bit O : input kanal 23-30 med kanal 23
i databit 7

Informationen fra input kanalerne er O, hvis indgangen er slut-
tet til jord og logisk 1 hvis indgangen er &ben.

I~

Basis adresse O kan skrives. Ved skrivning tendes eller slukkes
indikationsdioden i overensstemmelse med databit O. (databit
O:= 1 vil tznde dioden ). Dioden t@zndes under restart (power

up) .

Databit 6 og 7 afspejler folgende fysiske forhold.
00 : Topkonnektor monteret og knap ej aktiveret
01 : Topkonnektor monteret og knap aktiveret

11 : Intet kort monteret p8 adressen eller kort uden topkon-
nektor og med aktiveret knap monteret.

10 : Topkonnektor ej monteret og knap ej aktiveret

Hvis topkonnektor skal detekteres md forbindelseslusen laves i
selve konnektoren.
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8.3 Topkonnektor.

Konnektortype 48 polet DIN 41612 konnektor Cc/2 (hanstik mon-

teret i print ).

pin a b c

1 Digital GND Toptest +5V

2 Signal GND Input 1 Input 2
3 -"- Input 3 Input 4
4 -"- Input 5 Input 6
5 -"- Input 7 Input 8
6 -"- Input 9 Input 10
7 ="- Input 11 Input 12
8 =" Input 13 Input 14
9 -" Input 15 Input 16
10 -"- Input 17 Input 18
11 -"- Input 19 Input 20
12 =" Input 21 Input 22
13 =" Input 23 Input 24
14 -"- Input 25 Input 26
15 -"- Input 27 Input 28
16 24 V Input 29 Input 30

Signal Toptest skal forbindes til Digital GND i topkonnektor
af brugeren for at muliggere detektion af stik monteret.

Input kanaler aktiveres ved jordslutning mod Signal GND. -24 V
og Signal GND er galvanisk adskilt fra +5V og Digital GND. +5 V
og -24 V benyttes kun af DDE"s testudstyr og md ellers ikke
benyttes.
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8.4 Komponentplacering IPC 6027.
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8.5 Komponentliste IPC 6027.

IPC/1 Systembeskrivelse

navn
IC1
IC2
IC3
IC4
ICS
IC6
IC7
IC8
IC9
OP1-
0P30

RL

RL1-
RL30

RI1-
RI4

RP

Cc2

Komponent
SN74LS136
SN74LS136
SN74L5138
SNT4ALST4A
SN7433

SN74L3244
SNT741L5244
SNT74L5244
SN74LS244

Sokler for optokoblere.
8 pin standard.

6 pin standard opnds
ved at benytte de nedre
6 ben i soklen.(1 og 8

anvendes ikke).

Faldmodstand for lysdiode.
Nominelt 390 OHM.

Seriemodstande for indgangsdioder.
Nominelt 22K OHM .

Pull-up modstande for kollektorsiden
af optokoblerne. Der anvendes SIL--
resistornetverk med 8 modstande i
hver pakke. Nominel modstandsverdi
er 22K OHM

Pull-up netverk i SIL. Nominelt 1 K
OHM .

48
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cX1-

CxX10 O0.1uF Afkoblingskondensator.
S1- DIL switch, 6 kontakter

S6
” Topkonnektor: 48 polet DIN 41612 konnektor c/2,
k hanstik.

K. o

. 1
l h ]

L




50

IPC/1 Systembeskrivelse
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Manual for IPC/1 Isoleret Digitalt input modul 6027s. 3

Introduktion.

IPC/1 6027s modulet har 30 indbyrdes galvanisk adskilte opto-
kobler indgange. Indgangssiden er 1soleret fra processorstel;
isolationsspazndingen er 1500 V DC.

Kortet er 1kke forsynet med 1indgangsfiltrering foran opto-
koblerne, men indgangene er forsynet med transient- og polaril-
tets-beskyttelse.

De elektriske data for en indgang er fglgende:
Aktiveringsspznding: Nominelt 48 V DC, min. 32 V DC.
Indgangsimpedans : Nominelt 22 k ohm

Spznding v. passiv indgang: Nominelt O V, max. 3 V DC.

@nskes andre indgangsniveauer, md formodstandene zndres, idet
optokoblernes tilstand bestemmes af indgangsstrgmmen.

Tilslutning til periferien foretages via Europakonnektor DIN
41612, byggeform B, 64 polet hanstik.
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Funktionel beskrivelse.

Kortet er opbygget med 30 stk. optokoblere med formodstande og
polaritetsbeskyttelses-dioder. Optokoblernes tilstande kan la-
ses af CPU’en via fire driverkredse; totalt lsses 32 bit, her-
af anvendes 30 til optokoblersignalerne. De to sidste anvendes
til kontrollssning af, hvorvidt 6027s kortet er forbundet til
bussen, idet disse to bits altid lzses som data low.

Driverindgangene til disse to bits kan strappes (Jumper JP)
til enten GND eller +5 V. Normalt forbindes til GND, men hvis
der benyttes inverterende driverkredse for at f4 aktiv 1low
indgange, strappes de to bit til +5 V.

Aktiveringsspzndingen for optokoblerindgangene kan zndres ved
tilpasning af formodstandene, 1det aktiverings strgmmen skal
bibeholdes.

Kortet anvender den sazdvanlige IPC adresseringsmetode med
I0-adresse og type-adresse; se desuden side 5

Kortet optager 4 I/0 adresser; basisadressen szttes p& kor-
tet p4d et switch register. Den til kortet hgrende type-adresse
(TYPE = 2) er fast kodet 1 printet.



Manual for IPC/1 Isoleret Digitalt input modul 6027s. 5

Adressering:

I/0 ADRESSER:

Switch p& kortet stilles til (4n):

IN (4n+3):

IN (4n+2):

IN (4n+1):

IN (4n):

’):

TYPE

*)

*)

*)

*)

Kanal:

ab pin:

Kanal:

ab pin:

Kanal:

ab pin:

Kanal:

ab pin:

Bit7 BitO

D7 D6 D5 D4 D3 D2 D1 DO
Ch25 Ch26 Ch27 Ch28 Ch29 Ch30 Low Low
26 27 28 29 30 31

D7 D6 D5 D4 D3 D2 D1 DO
Chl7 Chl8 Chl9 Ch20 Ch2l1 Ch22 Ch23 Ch2i
18 19 20 21 22 23 24 25

D7 D6 D5 D4 D3 D2 D1 DO
Ch9 Chl0 Chll Chl2 Chl3 Chl4 Chl5 Chlé
10 11 12 13 14 15 16 17

D7 D6 D5 D4 D3 D2 D1 DO
Chl Ch2 Ch3 Ch4 Ch5 Ché Ch7 Ch8
2 3 4 5 6 7 8 9

ab pin nummer refererer til input konnektor pin numre:

2.

Den pégzldende bit er 0, né&r der pdtrykkes en
spending p& nominelt 48 V mellem det tilhgrende
pin-nummers a og b side (b og a siderne er hen-

holdsvis positiv og negativ spending).
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Manual for IPC/1 Isoleret Digitalt input modul 6027s.

Komponentliste:

Komponentliste IPC 6027s

Navn
IC1

IC2

IC3

IC4

ICH

Icé

ICT

Ic8

IC9

IC10
IC11
IC12
IC13
IC1l4
IC15
IC16
IC17
IC18
IC19
IC20
ICc21
IC22
ICc23
IC24
ICc25
ICc26
IC27
Ic28
IC29
IC30
IC31
IC32

IC33

Komponent

TULS136N
T4LS136N
TULS244N
TULS244N
T4LS138N
TULS244N
TULS244N
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY
CNY 17-3

CNY 17-3
CNY 17-3

-
-J
1
w

—
~ Ta-q

= e

[

—

- - —
~ =N =9 =9
1 1 |
wwwwwwwww

=
\] -3
| 1

w w

pins

[JS I\ R \C I \O I e
O O O O O &= F

AN O OV OV N ON O ON O O O O OO OOy OOy O8N OOy O OO ON

Fabrikat
Texas
Texas
Texas
Texas
Texas
Texas
Texas
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Slemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens

Siemens
Siemens
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IC34
IC35
IC36
IC37

D8

D9

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23

D24

D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36
D37

Cl
c2

CNY 17-3
CNY 17-3
CNY 17-3
CNY 17-3

1N4148
1N4148
1N4148
1IN4148
1N4148
IN4148
1N4148
1N4148
1N4148
1N4148
1IN4148
IN4148
1N4148
1IN4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
IN4148
1N4148
1N4148
1IN4148
1N4148
1N4148
IN4148

100 nF afkobling
22 uF, 10 V Sol

6 Siemens
6 Siemens
6 Siemens
6 Siemens
ORIENTERING
AF
DIODER
AFMERKET
MED
GUL
PRIK
VED
KATODE.
Siemens
Al. Philips
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(Philips kodenr. 2222 122 54229)

C3 100 nF afkobling Siemens
ch 100 nF afkobling Siemens
C5 100 nF afkobling Siemens
c6 100 nF afkobling Siemens
C7 100 nF afkobling Siemens
R1 Sil modst. 9x1lk

R3 Sil modst. 9x22k

R4 Sil modst. 9x22k

R6 Sil modst. 9x22k

R7 Sil modst. 9x22k

RAl Dil modst. 8x22k

RA2 Dil modst. 8x22k

RA3 Dil modst. 8x22k

RA4 Dil modst. 8x22k

Swl Dil switch, 6 switches (evt 8)
XA/XC Euro-connector, 64 pin (a og c¢)
CA/CB Euro-connector, 64 pin (a og b)

Desuden monteres Jjumper JP v. SWl, se tekst.
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Komponentplacering:
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Forbindelser til stik:

Pin:

\O OO 3 O U &= W n =

Ww W w D DD DD DD D D P e e
N B O WO 0NN oOVWU WD O W oo N oW W O

o

Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.10
Ch.11
Ch.12
Ch.13
Ch.1l4
Ch.15
Ch.16
Ch.17
Ch.18
Ch.19
Ch.20
Ch.21
Ch.22
Ch.23
Ch.24
Ch.25
Ch.26
Ch.27
Ch.28
Ch.29
Ch.30
NC.

O 00 N O U1 =W D+ Q

(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)
(Neg)

o

Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.10
Ch.1l1
Ch.12
Ch.13
Ch.1ll
Ch.15
Ch.16
Ch.17
Ch.18
Ch.19
Ch.20
Ch.21
Ch.22
Ch.23
Ch.24
Ch.25
Ch.26
Ch.27
Ch.28
Ch.29
Ch.30
NC.

W o1 ol =W D = Q

(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)

(Pos)_

(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)
(Pos)

11
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Forbindelser t1l bus:

Pin: a c
1 + 5V + 5V
2 GND GND
3
Y
5
iy 6
o :
8
9 A7 A6
10 A5 AY4
11 A3 A2
12 Al AO
13 IA3 IA2
14 1Al IA0
15 D7 D6
16 D5 D4
17 D3 D2
. 18 D1 DO
‘ii 19 :
) 20 #INR*
21
22
23
24
25
26
27
28
29
30
31 GND GND
‘l’ 32 + 5V + 5V
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Testbeskrivelse:

Til test af Optokoblerkortet findes:

- En testboks, der kan indskydes mellem input
konnektoren og periferikablet, hvorved boksen
dels viser tilstanden af periferi-indgangene,
dels tilstanden af et pdtrykt ¢gnsket mangvre-
signal.

- Et testprogram, der kontinuerligt aflsser de
enkelte indgange og przsenterer tilstandene

p& en skzrmterminal.

Disposition af optokoblerne 1 forhold til testdisplay,
idet numrene refererer til IC betegnelserne pd kortet:

33 8 14 20 26 32 XX XX
10 16 22 28 9 15 21 27
12 18 11 17 23 29 35 34

13 19 25 31 37 24 30 36

13
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1. Introduktion

1. Introduktion

IPC/1 modulet type 6721 er et digitalt input kort med 30 opto-
kobler indgange.

Modulets processorside er isoleret fra signalsiden, 1ligesom de
enkelte kanaler er indbyrdes isolerede.

Kortet er ikke forsynet med indgangsfiltrering foran optokobler-

ne, men indgangene er forsynet med transient- og polaritetsbe-
skyttelse.

Kortet er forsynet med en 8-polet adresse-switch, og det er mu-
ligt at have 64 Digitale Input kort, svarende til 1920 kanaler,
i et enkelt IPC/1 system.

Forbindelsen ud mod brugeren sker med et specielt stik, i hvil-
ket der er monteret lysdioder til indikation af, om de enkelte
kanaler er aktive eller ej.

Varenummeret dzkker over board (varenummer 6721b) samt periferi-
stik (varenummer 6721c).
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2. Specifikationer

2. Specifikationer

Antal digitale indgange: 30

Aftastningsprincip: Optokobler med formodstande og
polaritetsbeskyttelses-dioder.

Isolation mellem kanaler: Min. 400 Vv

Isoclation til processor: Min. 1500 Vv

Aktiveringsspanding (logisk 1): Nominelt 24 VDC; min. 18 VDC;
¢nskes andre indgangsniveauer
kan formodstanden azndres eller
interface-kortet type 6725 kan

benyttes
. Passiv spanding (logisk 0): Nominelt O VDC; max. 3 VDC
Max. indgangssp®nding: 55 vDC
Indgangsimpedans: Min. 4.7 kohm.
Signal tilslutning: Via medfplgende stik

(varenummer 6721c)
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3. Funktionsbeskrivelse

3. Funktionsbeskrivelse

Kortet er opbygget med 30 optokoblere med formodstande og pola-
ritetsbeskyttelses-dioder. Optokoblernes tilstande kan lazses af
CPU'en via fire driver-Kredse; totalt lases 32 bits, herunder
anvendes de 30 til optokoblersignalerne. De resterende 2 an-
vendes til kontrollasning af, hvorvidt kortet er forbundet til
bussen, idet disse 2 bits altid la@ses som data 1low. Driver-
indgangene til disse 2 bits kan strappes (jumper JP) til enten
GND eller +5 V. Normalt strappes til GND, men hvis der benyttes
inverterende driverkredse for at f& aktiv low indgange, strappes
til +5 V.

Aktiveringsspendingen for optokoblerindgangene kan @ndres ved
tilpasning af formodstandene ( idet aktiveringsstrgmmen skal
holdes indenfor specifikationerne for optokoblerne) eller ved
anvendelse af interfacekortet type 6725.

Til indikation af, om kanalen er aktiv eller ej, er der anbragt
lysdioder (LED's) i serie med aktiveringssignalerne. Lysdioderne
er placeret i det medfplgende stik (varenummer 6721c). Ved at
sette lysdioderne i serie med aktiveringssignalet, sikres en
bedre kontrolfunktion, end hvis de havde varet sat parallelt med
signalet.

Kortet er et IPC type 2 kort (typen er programmeret pa kortet).
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3. Funktionsbeskrivelse

Med 4 IN-instruktioner er det muligt at l®se status af de digi-
tale indgange, 8 indgange ad gangen (se skema 3-1), idet dog bit
0 og 1 i instruktionen IN(4n+3) altid er O (altid lav), idet de
bruges til kontrol af, om kortet er monteret.

Bits i datafeltet 7 6 5 4 3 2 1 0
IN(4n ): l®s indgang # 0 1 2 3 4 5 6 7
IN(4n+l): l®s indgang # 8 | 9 |10 |11 |12 |13 |14 |15
. IN(4n+2): l®s indgang # 16 |17 |18 {19 |20 |21 |22 |23
IN(4n+3): l=®s indgang # 24 |25 |26 |27 |28 [29 |lav|lav
Skema 3-1

Som vist optager kortet 4 I/O-adresser, dvs. at adresse-switchen
SW skal sazttes til:

Switch SW: Digital Input kanal #:
00000000 binzrt 0 - 29
= 0 decimalt
. 00000100 binsrt 30 - 59
= 4 decimalt
00001000 binart 60 ~ 89
= 8 decimalt
XXXXXX00 binart (30n) - (30n+29),
= 4n decimalt n=20,1,...,63
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4. Mekanisk beskrivelse af board og stik

4. Mekanisk beskrivelse af board og stik

IPC/1 modulet 6721 bestdr af et board (standard europakort
format) samt et periferistik med indbyggede lysdioder.
Boardet er afsluttet i en 64-polet DIN-konnektor pamonteret en
aluminiums forplolade, der dels muligger fastspanding i IPC/1
rack, dels muligger fastspanding af periferistikket.

Signal tilslutningen sker via et medfplgende stik (varenummer
6721c) forsynet med loddeterminaler:

Connections:
%-__ . £ Channel #  Name: Channel #  Name:

0 (minus) NEG O 15 (minus) NEG 15

0 (plus) POS 0 15 (pius) POS 15

e 2 1 (minus) NEG 1 18 (minus) NEG 16
oo 1 (plus) POS 1 18 (plus) POS 16
Dl @ 26 2 (minus) NEG 2 17 (minus) NEG 17
D e 25 2 (pius) POS 2 17 (plus) POS 17
g : :; 3 (minus) NEG 3 18 (minue) NEG 18
Dle 22 3 (plus) POS 3 18 (plus) POS 18
Di® 21 4 (minus) NEG 4 19 (minus) NEG 18
g:’;? 4 (plus) POS 4 19 (plus) POS 19
De B 6 (minus) NEG & 20 (minus) NEG 20
Diew 5 (plus) POS 5§ 20 (phss) POS 20
g: b 8 (minus) NEG 8 21 (minus) NEG 21
Die u 8 (plus) POS 6 21 (plus) POS 21
Di® s 7 (minus) NEQ 7 22 (minus) NEQ 22
men 7 (pus)  POS 7 22 (pus)  POS 22
g 8 (minus) NEG 8 23 {minus) NEG 23
Des 8 (plus) POS 8 23 (plus) POS 23
Des 9 (minus) NEG 9 24 (minus) NEG 24
ek 9 (plus) POS © 24 (plus)  POS 24
D ®s 10 (minus) NEG 10 25 (minus) NEG 25
Die 4 10 (plus) POS 10 25 (pius) POS 2§
g:g 1 (minus)  NEG 11 26 {minus) NEG 26
el 1 (plus) POS 11 26 (plus) POS 26
Dieo 12 (minusg) NEG 12 27 (minug) NEG 27
12 (plus) POS 12 27 (plus) POS 27

13 (minus) NEG 13 28 (minus) NEG 28

13 (plus) POS 13 28 (plus) POS 28

—_‘%_m Z 14 (minus) NEG M 29 (minus) NEG 29

14 (plus) POS 14 20 (plue) POS 29
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1. Introduktion

1. Introduktion

IPC/1 modulet type 67320 er et analogt input multiplexer kort,
hvor 15 input multiplekses til 1 wudgang. Modulet bruges i for-
bindelse med IPC/1 Analog Input modulet 6731 (10 bit) eller 6733
(12 bit) og muligger 120 Analoge Input kanaler pr. 6731/6733
kort.

Modulets processorside er isoleret fra signalsiden, 1ligesom de
enkelte kanaler er indbyrdes isolerede.

Kortet er forsynet med en 8-polet adresse-switch, og det er mu-
ligt at have 16 Analoge Input kort i et enkelt IPC/1 system.
Dette giver 128 kanaler, hvis kortet bruges uden multipleksere,
og op til 1920 kanaler, hvis der benyttes multipleksere pa alle
Analoge Input kanaler.

Varenummeret dakker over board (varenummer 6732ob) samt perife-
ristik (varenummer 6732oc).
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Antal indgange:
Antal udgange:
Aftastningsprincip:
Kanaladskillelse:
Isolation:
Indgangsimpedans:
Signal input range:

Signal tilslutning:

2. Specifikationer

2. Specifikationer

15

1

Linear optokobler

Min. 400 V

Min. 1500 Vv

1 Mohm | 10nF (ved anvendelse af 6733)

1) 0-1 V direkte

2) 0-20mA (malemodstand kan monteres i
medfplgende periferistik type 6732c)

3) Andre strgomme og spandinger (ved an-
vendelse af interface kort 6735)

Via medfplgende stik (varenummer 6732c).
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3. Funktionsbeskrivelse

3. Funktionsbeskrivelse

Kortet er opbygget med 15 optokoblere med dobbelte switches, der
selekteres pa skift. De dobbelte switches sikrer, at badde den
negative og positive pol af signalet multiplekses. Til indika-
tion af den valgte kanal, er der anbragt lysdioder i serie med
driversignalerne til optokoblerne. Lysdioderne er placeret i det
medfplgende stik (varenummer 6732c). Ved at satte lysdioderne i
serie med optokoblerne sikres en bedre kontrolfunktion, end hvis
de havde veret sat i parallel.

Kortet er et IPC/1 type 5 kort (typen er programmeret pa
kortet).

Med en OUT-instruktion er det muligt, at aktivere en optokobler
specificeret ved de 4 mindst betydende bits i datafeltet (angi-
vet binzrt). Med en IN-instruktion er det muligt, at la@se den
aktuelle optokobler stilling (angivet binzrt) tilbage til
CPU'en. Desuden kan indikeringen “RR (Relay Ready, aktiv lav) og
"CH15 (kanal 15 dekodet, aktiv lav) lases. Bit 5 og 6 i data-
feltet er altid O (altid lav), idet de bruges til kontrol af, om
kortet er monteret.

Bits i datafeltet 7 6 5 4 3 2 1 0

OUT(n): szt optokob. # R3 R2 R1 RO

IN(n) : las optokob. # |“RR| O | 0 |“cH15| R3 | R2 | R1 | RO

Ved system-reset vil multiplekseren vere sat til kanal o, men
indikeringen “RR vil ikke vare sat. Herved sikres en veldefiner-
et startposition med en og kun en optokobler aktiveret.

Der benyttes 1 I/0 adresse (basisadresse), som stilles pa kort-
ets SW. Afhengig af basisadressen og det tilhgrende AI-korts
basisadresse, fas fplgende logiske Analoge Input kanaler (basis-
adresserne er skrevet pd grd baggrund):
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3. Funktionsbeskrivelse

AI-kort AI-MUX Logisk AI kanal nummer:
(6731/6733) (6732r/67320)
Sw:
00000000 0 128-142
00000001 1 143-157
00000010 2 158-172
SW: 00001100 00000011 3 173-187
(kort nr. 0) 00000100 4 188-202
12 00000101 5 203-217
00000110 6 218-232
00000111 7 233-247
ingen MUX kort 0-7
00010000 16 256-270
00010001 17 271-285
00010010 18 286-300
Sw: 00011100 00010011 19 301-315
(kort nr. 1) 00010100 20 316-330
28 00010101 21 331-345
00010110 22 346-360
00010111 23 361-375
ingen MUX Kkort 8-15
00100000 32 384-398
00100001 33 399-413
00100010 34 414-428
Sw: 00101100 00100011 35 429-443
(kort nr. 2) 00100100 36 444-458
44 00100101 37 459-473
00100110 38 474-488
00100111 39 489-503
ingen MUX kort 16-23
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3. Funktionsbeskrivelse

ATl-kort
(6731/6733)

AI-MUX
(6732r/67320)
Sw:

Logisk AI kanal nummer:

SW: 00111100
(kort nr. 3)

00110000 48
00110001 49
00110010 50
00110011 51

00110100 52

00110101 53
00110110 54

00110111 55
ingen MUX kort

512-526
527-541
542-556
557-571
572-586
587-601
602-616
617-631
24-31

SW: 01001100
(kort nr. 4)
76

01000000 64
01000001 65
01000010 66
01000011 67
01000100 %8
01000101 69
01000110 70
01000111 71
ingen MUX kort

640-654
655-669
670-684
685-699
700-714
715-729
730-744
745-759
32-39

SW: 01011100
(kort nr. 5)
92

01010000 80
01010001 81

01010010 82
01010011 83
01010100 84
01010101 85
01010110 86
01010111 87

ingen MUX koff

768-782
783-797
798-812
813-827
828-842
843-857
858-872
873-887
40-47
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3. Funktionsbeskrivelse

AI-kort
(6731/6733)

AI-MUX
(6732r/67320)
Sw:

Logisk AI kanal nummer:

SW: 01101100
(kort nr. 6)
108

01100000 96
01100001 97
01100010 98
01100011 99
01100100 100
01100101 101
01100110 102
01100111 103

ingen MUX kort

896-910
911-925
926-940
941-955
956-970
971-985
986-1000
1001-1015
48-55

SW: 01111100
(kort nr. 7)
124

01110000 112
01110001 113
01110010 114
01110011 115
01110100 116
01110101 117
01110110 118
01110111 119
ingen MUX kort

1024-1038
1039-1053
1054-1068
1069-1083
1084-1098
1099-1113
1114-1128
1129-1143
56-63

SW: 10001100
(kort nr. 8)
140

10000000 128
10000001 129
10000010 130
10000011 131
10000100 132
10000101 133
10000110 134
10000111 135
ingen MUX kort

1152-1166
1167-1181
1182-1196
1197-1211
1212-1226
1227-1241
1242-1256
1257-1271
64-71
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
SW:

Logisk AI kanal nummer:

Sw: 10011100
(kort nr. 9)
156

10010000 144
10010001 145
10010010
10010011
10010100
10010101
10010110
10010111 151
ingen MUX kort

1280-1294
1295-1309
1310-1324
1325-1339
1340-1354
1355-1369
1370-1384
1385-1399
72-79

SW: 10101100
(kort nr. 10)
172

10100000
10100001 161
10100010 162
10100011 163
10100100 164
10100101 165
10100110 166
10100111 167
ingen MUX kort

1408-1422
1423-1437
1438-1452
1453-1467
1468-1482
1483-1497
1498-1512
1513-1527
80-87

SW: 10111100
(kort nr. 11)
188

10110000 176
10110001 177
10110010 178
10110011 179
10110100 180
10110101 181
10110110 182
10110111 183
ingen MUX kort

1536-1550
1551-1565
1566-1580
1581-1595
1596-1610
1611-1625
1626-1640
1641-1655
88-95
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
Sw:

Logisk AI kanal nummer:

SW: 11001100
(kort nr. 12)
204

11000000 196
11000001 197
11000010 198
11000011 199
11000100 200
11000101 201
11000110 202

11000111 203

ingen MUX kort

1664-1678
1679-1693
1694-1708
1709-1723
1724-1738
1739-1753
1754-1768
1769-1783
96-103

SW: 11011100
(kort nr. 13)
220

11010000 208
11010001 209
11010010 210

11010011 211
11010100 212

11010101 213
11010110 214
11010111 215
ingen MUX kort

1792-1806
1807-1821
1822-1836
1837-1851
1852-1866
1867-1881
1882-1896
1897-1911
104-111

SW: 11101100
(kort nr. 14)
236

11100000 224
11100001 225

11100010 226
11100011 227

11100100 228
11100101 229
11100110 230
11100111 231
ingen MUX kort

1920-1934
1935-1949
1950-1964
1965-1979
1980-1994
1995-2009
2010-2024
2025-2039
112-119
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
SwW:

Logisk AI kanal nummer:

SW: 11111100
(kort nr. 15)
252

11110000 240
11110001 241

11110010 242

11110011 243

11110100 244
11110101 245

11110110 246
11110111 247
ingen MUX kort

2048-2062
2063-2077
2078-2092
2093-2107
2108-2122
2123-2137
2138-2152
2153-2167
120-127

Logisk AI kanal nummer

Logisk AI kanal nummer

(med MUX-kort)

Logisk AI kanal nummer

(uden MUX-kort)

8(AI_BA-12)

kan findes ud fra udtrykket:

+ 15((MUX_BA-(AI BA-12))

+ MUX_KA
+ 128

+ AI KA

(AI_BA-12)/2

hvor: AI BA er Analog Input kortets BasisAdresse,
AI KA er Analog Input kortets KAnalnummer,
MUX BA er MUltipleXer kortets BasisAdresse

og MUX KA er MUltipleXer kortets KAnalnummer.
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4. Mekanisk beskrivelse af board og stik

4. Mekanisk beskrivelse af board og stik

IPC/1 modulet 67320 bestdr af et board (standard europakort
format) samt et periferistik med indbyggede lysdioder.
Boardet er afsluttet i en 96-polet DIN-konnektor pamonteret en
aluminiums forplade, der dels muligger fastspending i IPC/1
rack, dels muligger fastspanding af periferistikket.

Signal tilslutning sker via et medfplgende stik (varenummer
6732c) forsynet med loddeterminaler til 15 input kanaler og
skrueterminaler til 1 output kanal:

%§€§t__ Connections:
Input:
Channel #. Name: Channel . Name:
128 (minus) NEG 1 136 (minus) NEG ©
128 (plus) POS 1 136 (plus) POS 9
128 (minus) NEG 2 137 (minus) NEG 10
5 128 (plus) POS 2 137 (plus) POS 10
130 (minus) NEG 3 138 (minus) NEG N
H 130 (plus) POS 3 138 (plus) POS 1
! 131 (minus) NEG 4 139 (mimus) NEG 12
1 131 (plus) POS 4 139 (plus) POS 12
X 132 (minus) NEG 5 140 {minus) NEG 13
:‘ 132 (plus) POS & 140 (plus) POS 13
< 133 (minus) NEG 6 141 (minus) NEG 14
A @ M2 D) 12 133 (plus) POS 6 1 (plus) POS 14
A & M : ":) 134 (minus) NEG 7 142 (minus) NEG 15
A @ U0 Ko 134 (plus) POS 7 142 (plus) POS 15
N : e B s 135 (minus) NEG 8
A @ 137 34 135 (plus) POS 8
A @ 138 4
A @ 135 K &
P ‘R Output (to Analogue Input):
Al @ 132 *
:: : g(‘] NEG 1s Channel # Name:
Al @& 129
A @ 8 e 0 (minusg) NEG
1 0 {(plus) POS
VY R =
NZANZ T - )
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1. Introduktion

1. Introduktion

IPC/1 modulet type 6732r er et analogt input multiplexer kort,
hvor 15 input multiplekses til en udgang. Modulet bruges i for-
bindelse med IPC/1 Analog Input modulet 6731 (10 bit) eller 6733

(12 bit) og muligger 120 Analoge Input kanaler pr. 6731/6733
kort.

Modulets processorside er isoleret fra signalsiden, ligesom de
enkelte kanaler er indbyrdes isolerede.

Kortet er forsynet med en 8-polet adresse-switch, og det er mu-
ligt at have 16 Analoge Input kort i et enkelt IPC/1 system.
Dette giver 128 kanaler, hvis kortet bruges uden multipleksere,
og op til 1920 kanaler, hvis der benyttes multipleksere pa alle
Analoge Input kanaler.

Varenummeret dazkker over board (varenummer 6732rb) samt perife-
ristik (varenummer 6732rc).
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2. Specifikationer

2. Specifikationer

Antal indgange: 15

Antal udgange: 1

Aftastningsprincip: Rele multiplekser

Kanaladskillelse: Min. 400 Vv

Isolation: Min. 1500 Vv

Indgangsimpedans: 10 Mohm | 10nF (ved anvendelse af 6731)
Signal input range: 1) 0-1 Vv direkte

2) 0-20mA (mdlemodstand kan monteres i
medfplgende periferistik type 6732c)
3) Andre strgmme og spandinger (ved an-
vendelse af interface kort 6735)
Signal tilslutning: Via medfplgende stik (varenummer 6732c).
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3. Funktionsbeskrivelse

3. Funktionsbeskrivelse

Kortet er opbygget med 15 relazer med dobbelte skiftekontakter,
der selekteres pd skift. De dobbelte skiftekontakter sikrer, at
bade den negative og positive pol af signalet multiplekses. Til
indikation af den valgte kanal, er der anbragt lysdioder i serie
med driversignalerne til relaspolerne. Lysdioderne er placeret i
det medfplgende stik (varenummer 6732c). Ved at satte 1lys-
dioderne i serie med spolesignalet sikres en bedre kontrol-
funktion, end hvis de havde varet sat i parallel.

Kortet er et IPC type 5 kort (typen er programmeret p& kortet).

Med en OUT-instruktion er det muligt, at aktivere et rela speci-
ficeret ved de 4 mindst betydende bits i datafeltet (angivet bi-
nezrt). Med en IN-instruktion er det muligt, at lase den aktuelle
rele- stilling (angivet binzrt) tilbage til CPU'en. Desuden kan
indikeringen “RR (Relay Ready, aktiv lav) og ~CH15 (kanal 15
dekodet, aktiv lav) l®ses. Bit 5 og 6 i datafeltet er altid 0O
(altid 1av), idet de bruges til kontrol af, om kortet er monte-
ret.

Bits i datafeltet 7 6 5 4 3 2 1 0

OUT(n): sat relznummer R3 R2 R1 RO

IN(n) : l@s relznummer |“RR| O 0 |“CH15| R3 R2 R1 RO

Ved system-reset vil multiplekseren vare sat til kanal o, men
indikeringen “RR vil ikke vere sat. Herved sikres en veldefiner-
et startposition med et og kun et relz trukket.

Der benyttes 1 I/O adresse (basisadresse), som stilles pa kort-
ets SW. Afhengig af basisadressen og det tilhgrende AI-korts
basisadresse, f&s fplgende logiske Analoge Input kanaler (basis-
adresserne er skrevet pd& grd baggrund):
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3. Funktionsbeskrivelse

Al-kort AI-MUX Logisk AI kanal nummer:
(6731/6733) (6732r/67320)
SW:
00000000 0 128-142
00000001 1 143-157
00000010 2 158-172
SW: 00001100 00000011 3 173-187
(kort nr. 0) 00000100 4 188-202
12 00000101 5 203-217
00000110 b 218-232
00000111 7 233-247
ingen MUX kor 0-7
00010000 16 256-270
00010001 17 271-285
00010010 18 286-300
SW: 00011100 00010011 19 301-315
(kort nr. 1) 00010100 20 316-330
28 00010101 21 331-345
00010110 22 346-360
00010111 23 361-375
ingen MUX kort 8-15
00100000 32 384-398
00100001 33 399-413
00100010 34 414-428
SW: 00101100 00100011 35 429-443
(kort nr. 2) 00100100 36 444-458
44 00100101 37 459-473
00100110 38 474-488
00100111 39 489-503
ingen MUX kort 16-23
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
SW:

Logisk AI kanal nummer:

SW: 00111100
(kort nr. 3)
60

00110000 48
00110001 49
00110010 50
00110011 51
00110100 52

00110101 53
00110110 54
00110111 55

ingen MUX koff

512-526
527-541
542-556
557-571
572-586
587-601
602-616
617-631
24-31

SW: 01001100
(kort nr. 4)
76

01000000 64
01000001 65
01000010 66

01000011 67

01000100 68

01000101 69

01000110 70

01000111 71

ingen MUX kdft

640-654
655-669
670-684
685-699
700-714
715-729
730-744
745-759
32-39

SW: 01011100
(kort nr. 5)
92

01010000 80
01010001 81
01010010 82
01010011 83
01010100 84
01010101 85
01010110 86
01010111 87
ingen MUX kort

768-782
783-797
798-812
813-827
828-842
843-857
858-872
873-887
40-47
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
SW:

Logisk AI kanal nummer:

SW: 01101100
(kort nr. 6)
108

01100000 96
01100001 97
01100010 98
01100011 99

01100100 100
01100101 101

01100110 102

01100111 103

ingen MUX kbrt

896-910
911-925
926-940
941-955
956-970
971-985
986-1000
1001-1015
48-55

SW: 01111100
(kort nr. 7)
124

01110000 112

01110001 113
01110010 114
01110011 115

01110100 116
01110101 117

01110110 118

01110111 119

ingen MUX kdrt

1024-1038
1039-1053
1054-1068
1069-1083
1084-1098
1099-1113
1114-1128
1129-1143
56-63

SW: 10001100
(kort nr. 8)
140

10000000 128
10000001 129
10000010 130
10000011 131

10000100 132

10000101 133
10000110 134
10000111 135
ingen MUX kort

1152-1166
1167-1181
1182-1196
1197-1211
1212-1226
1227-1241
1242-1256
1257-1271
64-71
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3. Funktionsbeskrivelse
AI-kort AI-MUX Logisk AI kanal nummer:
(6731/6733) (6732r/67320)
SW:

10010000 1280-1294
10010001 1295-1309
10010010 1310-1324
SW: 10011100 10010011 1325-1339
(kort nr. 9) 10010100 1340-1354
156 10010101 1355-1369
10010110 : 1370-1384
10010111 151 1385-1399

ingen MUX kort 72-79
10100000 160 1408-1422
10100001 161 1423-1437
10100010 162 1438-1452
SW: 10101100 10100011 163 1453-1467
(kort nr. 10) 10100100 164 1468-1482
172 10100101 165 1483-1497
10100110 166 1498-1512
10100111 167 1513-1527

ingen MUX kort 80-87
10110000 176 1536-1550
10110001 177 1551-1565
10110010 178 1566-1580
SW: 10111100 10110011 179 1581-1595
(kort nr. 11) 10110100 180 1596-1610
188 10110101 181 1611-1625
10110110 182 1626-1640
10110111 183 1641-1655

ingen MUX kort 88-95
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3. Funktionsbeskrivelse

AI-kort
(6731/6733)

AI-MUX
(6732r/67320)
SW:

Logisk AI kanal nummer:

SW: 11001100
(kort nr. 12)
204

11000000 196
11000001 197
11000010 198
11000011 199
11000100 200
11000101 201
11000110 202
11000111 203
ingen MUX kort

1664-1678
1679-1693
1694-1708
1709-1723
1724-1738
1739-1753
1754-1768
1769-1783
96-103

SW: 11011100
(kort nr. 13)
220

11010000 208
11010001 209
11010010 210
11010011 211
11010100 212
11010101 213
11010110 214
11010111 215
ingen MUX kort

1792-1806
1807-1821
1822-1836
1837-1851
1852-1866
1867-1881
1882-1896
1897-1911
104-111

SW: 11101100
(kort nr. 14)
236

11100000 224

11100001 225

11100010 226

11100011 227
11100100 228
11100101 229

11100110 230

11100111 231

ingen MUX kort

1920-1934
1935-1949
1950-1964
1965-1979
1980-1994
1995-2009
2010-2024
2025-2039
112-119
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3. Funktionsbeskrivelse

Al-kort
(6731/6733)

AI-MUX
(6732r/67320)
SW:

Logisk AI kanal nummer:

SW: 11111100
(kort nr. 15)
252

11110000 240
11110001 241
11110010 242
11110011 243
11110100 244
11110101 245
11110110 246
11110111 247
ingen MUX kort

2048-2062
2063-2077
2078-2092
2093-2107
2108-2122
2123-2137
2138-2152
2153-2167
120-127

Logisk AI kanal nummer

Logisk AI kanal nummer

(med MUX-kort)

Logisk AI kanal nummer

(uden MUX-kort)

MUX_KA
128

+ + +

+ AI KA

8(AI BA-12)
15( (MUX_BA-(AI_BA-12))

(AI_BA-12)/2

kan findes ud fra udtrykket:

hvor: AI_BA er Analog Input kortets BasisAdresse,
AI KA er Analog Input kortets KAnalnummer,
MUX BA er MUltipleXer kortets BasisAdresse

og MUX KA er MUltipleXer kortets KAnalnummer.
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4. Mekanisk beskrivelse af board og stik

4. Mekanisk beskrivelse af board og stik

IPC/1 modulet 6732r bestar af et board (standard europakort
format) samt et periferistik med indbyggede lysdioder.
Boardet er afsluttet i en 96-polet DIN-konnektor pamonteret 2
specielle flanger, der dels muligger fastspanding i IPC/1 rack,
dels muligger fastspanding af periferistikket.

Signal tilslutning sker via et medfplgende stik (varenummer
6732c) forsynet med loddeterminaler +til 15 input kanaler og
skrueterminaler til 1 output kanal:

Connections:

_m__ -

Input:
Channel # Name: Channel #: Name:
128 (minus) NEG 1 136 (minus) NEG 9
128 (plus) POS 1 136 (plus) POS 9
129 (minus) NEG 2 137 (minus) NEG 10
o 129 (plus) POS 2 137 (plus) POS 10
130 (minus) NEG 3 138 (minug) NEG 11
OH 130 (plus) POS 3 138 {pus) POS N
| 131 (minus) NEG 4 139 (minus) NEG 12
[ 131 (plua) POS 4 139 (plus) POS 12
132 (minus) NEG 5 140 (minus) NEG 13
® 132 (plus) POS 5 140 (pus) POS 13
b 133 (minus) NEG 6 11 (miws) NEG 14
Al @ 12 1] 133 (plus) POS 8 141 (plus) POS 14
A e w1 n 134 (minus) NEG 7 142 (minus) NEG 15
N e U : 134 (plus) POS 7 142 (plus) POS 15
A @ 8 8 135 (minus) NEG 8
Al @ 137 7 135 (plus) POS 8
A @ 138 s
A @15 f
i 3 Output (to Analogue Input):
Al @ V2
:: :‘2"’ NG Po; Channel #: Name:
A @ w9
Al @ 128

e 0 (minus) NEG
wmr a (pl POS
5o 2 3 (plus)
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1. Introduktion

1. Introduktion

IPC/1 modulet type 6733 er et 12-bit analogt input kort, med 8
input kanaler. Modulet bruges enten seperat eller i forbindelse
med IPC/1 Analog Input Multiplekser modulet 6732r eller 67320.
Analog Input Multiplekser modulets output forbindes til Analog
Input modulets input, hvorved der kan opnds 15 multipleksede
kanaler for hver input kanal pa Analog Input modulet. P& denne
made kan der opnds 120 Analoge Input kanaler pr. 6733 kort, nar
dette forbindes med 8 Analog Input Multiplekser moduler af typen
6732r/67320.

Modulets processorside er isoleret fra signalsiden, 1ligesom de
enkelte kanaler er indbyrdes isolerede.

Kortet er forsynet med en 8-polet adresse-switch, og det er mu-
ligt at have 16 Analoge Input kort i et enkelt IPC/1 system.
Dette giver 128 kanaler, hvis kortet bruges uden multipleksere,
og op til 1920 kanaler, hvis der benyttes multipleksere pa alle
Analoge Input kanaler.

Varenummeret dzkker over board (varenummer 6733b) samt periferi-
stik (varenummer 6733c).
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Antal bits:
Konverteringstid:
Antal indgange:
Aftastningsprincip:

Kanaladskillelse:
Isolation:
Indgangsimpedans:
Signal input range:

Signal tilslutning:

2. Specifikationer

2. Specifikationer

12

15 ps

8

Multipleksede solide-state switches

(optokobler indgange)

Min. 400 V

Min. 1500 Vv

1 Mohm | 10OnF

1) 0-1 V direkte

2) 0-20mA (mdlemodstand kan monteres i
medfplgende periferistik type 6733c)

3) Andre stromme og spandinger (ved an-
vendelse af interface kort 6735)

Via medfplgende stik (varenummer 6733c).
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3. Funktionsbeskrivelse

3. Funktionsbeskrivelse

Kortet er opbygget med 8 optokoblere med dobbelte switch-
kontakter, der selekteres pd skift. De dobbelte switch-kontakter
sikrer, at badde den negative og positive pol af signalet
multiplekses. Til indikation af den valgte kanal, er der anbragt
lysdioder 1 serie med driversignalerne  til optokoblerne.
Lysdioderne er placeret i det medfgplgende periferistik.
Ved at satte lysdioderne i serie med optokoblerne sikres en
bedre Kkontrolfunktion, end hvis de havde varet sat i parallel.
Safremt brugeren vaelger en l¢sning uden periferistikket, skal
der tages hensyn til denne konstruktionsmessige detalje, f.eks.
ved at forbinde alle driversignalerne til ben al p& boardets
udgangskonnektor.

Kortet er et IPC/1 type 7 kort. Kortet er af kompatibilitets
hensyn lavet sdledes, at typen kan szttes til:

*) type 4: emulere 10 bits kort (varenummer 6731)
*) type 7: 12 bits kort (varenummer 6733)

Med en OUT-instruktion er det muligt, at aktivere en optokobler
specificeret ved de 4 mindst betydende bits i datafeltet
(angivet binzrt). En anden OUT-instruktion starter konverte-
ringen.

Med en IN-instruktion er det muligt, at lase status af kortet
tilbage til CPU'en. Denne status omfatter indikeringen
“RR (Relay Ready, aktiv lav) og “DR (Data Ready, aktiv lav) samt
optokobler-stillingen, dvs. selekterede kanal (angivet binzrt).
Bit 5 i datafeltet er altid O (altid lav), idet det bruges til
kontrol af, om kortet er monteret.



Manual for 6733 Analog Input Modul (12 bit) 6
Dansk Data Elektronik A/S, Januar 1989
3. Funktionsbeskrivelse

Bits i datafeltet 7 6 5 4 3 2 1 (0]

OUT(4n+1l): sat kanalnummer X X X X R3 R2 |R1 |RO

OUT(4n) : start konvert. X| X X1 X X X X X

IN(4n) : las status “RR|“DR| O X R3 R2 |R1 |[RO
IN(4n+1) : lzs DBO-DB7 DB7|DB6|DB5|DB4| DB3| DB2|DB1|DBO
IN(4n+2) : l®s DB8-DB11l X | X | X | X |pB11|DB10|DB9|DB8

Ved system-reset vil multiplekseren vare sat til kanal O, men
indikeringen “RR vil ikke vare sat.

Herved sikres en veldefineret startposition med en og kun en
kanal aktiveret.

Der benyttes 1 I/0 adresse (basisadresse), som stilles pa
kortets SW. Afhangig af basisadressen og de tilhgrende
6732r/67320's basisadresse, f&s fgplgende logiske Analoge Input

kanaler med basisadresserne skrevet pd grd baggrund (se nzste
side):
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3. Funktionsbeskrivelse

Al-kort (6733)

AI-MUX (6732r/

Logisk AI kanal nummer:

67320)
SwW

00000000 0 128-142

00000001 1 143-157

00000010 2 158-172

SW: 00001100 00000011 3 173-187
(kort nr. 0) 00000100 4 188-202
12 00000101 5 203-217

( 0@) 00000110 b 218-232
00000111 7 233-247

ingen MUX kort 0-7
00010000 16 256-270

00010001 17 271-285
00010010 18 286-300
SW: 00011100 00010011 19 301-315
(kort nr. 1) 00010100 20 316-330
28 00010101 21 331-345
00010110 22 346-360
00010111 23 361-375

ingen MUX kort 8-15
00100000 32 384-398
00100001 33 399-413
00100010 34 414-428
SW: 00101100 00100011 35 429-443
(kort nr. 2) 00100100 36 444-458
44 00100101 37 459-473
00100110 38 474-488

00100111 39 489-503

ingen MUX kort 16-23
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3. Funktionsbeskrivelse

Al-kort (6733)

AI-MUX (6732r/
67320)
SwW

Logisk AI kanal nummer:

SW: 00111100
(kort nr. 3)
60

00110000 48
00110001 49
00110010 50
00110011 51
00110100 52
00110101 53
00110110 54
00110111 55
ingen MUX kort

512-526
527-541
542-556
557-571
572-586
587-601
602-616
617-631
24-31

SW: 01001100
(kort nr. 4)
76

01000000 64
01000001 65
01000010 66
01000011 67
01000100 68
01000101 69
01000110 70
01000111 71
ingen MUX kort

640-654
655-669
670-684
685-699
700-714
715-729
730-744
745-759
32-39

SW: 01011100
(kort nr. 5)
92

01010000 80

01010001 81
01010010 82

01010011 83

01010100 84
01010101 85

01010110 86

01010111 87
ingen MUX kort

768-782
783-797
798-812
813-827
828-842
843-857
858-872
873-887
40-47
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3. Funktionsbeskrivelse

Al-kort (6733)

AI-MUX (6732r/
67320)
SwW

Logisk AI kanal nummer:

SW: 01101100
(kort nr. 6)
108

01100000 96

01100001 97

01100010 98

01100011 99
01100100 100
01100101 101
01100110 102
01100111 . 103
ingen MUX kort

896-910
911-925
926-940
941-955
956-970
971-985
986-1000
1001-1015
48-55

SW: 01111100
(kort nr. 7)
124

01110000 112
01110001 113
01110010 114
01110011 115
01110100 116
01110101 117
01110110 118
01110111 119
ingen MUX kort

1024-1038
1039-1053
1054-1068
1069-1083
1084-1098
1099-1113
1114-1128
1129-1143
56-63

SW: 10001100
(kort nr. 8)
140

10000000 128
10000001 129
10000010 130
10000011 131
10000100 132
10000101 133
10000110 134
10000111 135
ingen MUX kort

1152-1166
1167-1181
1182-1196
1197-1211
1212-1226
1227-1241
1242-1256
1257-1271
64-71
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3. Funktionsbeskrivelse

AI-kort (6733)

AI-MUX (6732r/
67320)
SW

Logisk AI kanal nummer:

SW: 10011100
(kort nr. 9)
156

10010000 144

10010001 145
10010010 146
10010011 147
10010100 148
10010101 149
10010110 150
10010111 151

ingen MUX kort

1280-1294
1295-1309
1310-1324
1325-1339
1340-1354
1355-1369
1370-1384
1385-1399
72-79

SW: 10101100
(kort nr. 10)
172

10100000 160
10100001 161
10100010 162
10100011 163
10100100 164
10100101 165
10100110 166
10100111 167
ingen MUX kort

1408-1422
1423-1437
1438-1452
1453-1467
1468-1482
1483-1497
1498-1512
1513-1527
80-87

SW: 10111100
(kort nr. 11)
188

10110000 176
10110001 177
10110010 178
10110011 179

10110100 180
10110101 181

10110110 182
10110111 183
ingen MUX kort

1536-1550
1551-1565
1566-1580
1581-1595
1596-1610
1611-1625
1626-1640
1641-1655
88-95
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3. Funktionsbeskrivelse

Al-kort (6733)

AI-MUX (6732r/
67320)
SW

Logisk AI kanal nummer:

SW: 11001100
(kort nr. 12)
204

11000000 196
11000001 197
11000010 198
11000011 199
11000100 200
11000101 201
11000110 202
11000111 203
ingen MUX kort

1664-1678
1679-1693
1694-1708
1709-1723
1724-1738
1739-1753
1754-1768
1769-1783
96-103

SW: 11011100
(kort nr. 13)
220

11010000 208
11010001 209
11010010 210

11010011 211

11010100 212
11010101 213
11010110 214
11010111 215
ingen MUX kort

1792-1806
1807-1821
1822-1836
1837-1851
1852-1866
1867-1881
1882-1896
1897-1911
104-111

SW: 11101100
(kort nr. 14)
236

11100000 224
11100001 225
11100010 226
11100011 227
11100100 228
11100101 229
11100110 230
11100111 231
ingen MUX kort

1920-1934
1935-1949
1950-1964
1965-1979
1980-1994
1995-2009
2010-2024
2025-2039
112-119
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3. Funktionsbeskrivelse

AI-kort (6733) AI-MUX (6732r/ Logisk AI kanal nummer:
67320)
SW
11110000 240 2048-2062
11110001 241 2063-2077
11110010 242 2078-2092
SW: 11111100 11110011 243 2093-2107
(kort nr. 15) 11110100 244 2108-2122
252 11110101 245 2123-2137
11110110 246 2138-2152
11110111 247 2153-2167
ingen MUX kort 120-127

Logisk AI kanal nummer kan findes ud fra udtrykket:

Logisk AI kanal nummer = 8(AI BA-12)

(med MUX-kort) + 15((MUX_BA-(AI BA-12))
+ MUX KA
+ 128

Logisk AI kanal nummer (AI_BA-12)/2
(uden MUX-kort) + AI KA

hvor: AI_BA er Analog Input kortets BasisAdresse,
AI KA er Analog Input kortets KAnalnummer,
MUX BA er MUltipleXer kortets BasisAdresse

og MUX KA er MUltipleXer kortets KAnalnummer.
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4. Mekanisk beskrivelse af board og stik

4. Mekanisk beskrivelse af board og stik

IPC/1 modulet 6733 bestdr af et board (standard europakort
format) samt et periferistik med indbyggede lysdioder.
Boardet er afsluttet i en 96-polet DIN-konnektor pamonteret en
aluminiums forplade, der dels muligger fastspanding i IPC/1
rack, dels muligger fastspending af periferistikket.

Signal tilslutningen sker via et medfplgende stik forsynet med
skrueterminaler:

Connections:
Channel #: Name:
0 (minus) 0 NEGIN
0 (plus) 0 POSIN
1 (minus) 1 NEGIN
1 (plus) 1 POSIN
2 (minus) 2 NEGIN
2 (plus) 2 POSIN
i 7 i 3 (minus) 3 NEGIN
1O 8 (N 3 (plus) 3 POSIN
4 (minus) 4 NEGIN
i s Of 4 (plus) 4 POSIN
Q) . DA 5 (minus) 5 NEGIN
5 (plus) 5 POSN
HO 3 i 8 (minus) 6 NEGIN
Ne 7 HO 2 O 6 (phus) 6 POSIN
Al® 6 7 (minus) 7 NEGIN
nes ird R B 7 (ohis) 7 POSIN
A® 3 ¥ ° ] Q P
Al® 2
Al® POSIN NEGIN
Al® O
A P
l 4
_Kﬁfﬁ _.%._.. X2/ ._.
VAN




100K All
cl 47uF //6V A2 R16 2K2 All
c2 47uF / 16V A6 R17 0KO E8
c3 47uF / 16V as R18 10K (OPTIONAL) B7
c4 10uF / 25V cs |IR19 1K (OPTIONAL) B8
c5 10ufF / 25V E8 R20 49K (OPTIONAL) B7
cé6 10uF / 25V B7 swl DIL-SWITCH H2
c7 10uF / 25V B7 ||x DIN C64 MA H1
c8 10uF / 25V c7 z1 12v A8
c9 100nF c8
c10 10ur / 25V B6
c11 100nF E8
c12 100nF B8
c13 100nF B7
cl4 100nF c7
c15 10uF / 25V A7
c16 100nF A7
c17 100nF c8
c18 1nSF c4
c19 22nF H4
Cc20 22nF H7
c21 100nF c7
c22 100pF D7
c23 100pF D7
c24 100nF B6
icl 74LS136N F2
1C2 74LS136N G2
1C3 74LS136N E2
1C4 74LS00 E4
1C5 74LS139N D4
1C6 74LS123N c4
1c7 74LS109AN F4 \ )
1c8 74LS109AN D4 A) [P 7
1c9 HEF4528BP H4
1C10 74LS109AN G4 HARTING o403 AT O3
1C11 74HC4514 F6
1C12 ULN2803A (OPTIONAL) |F8
1C13 ULN2B0O3A F7
IC14 OARR160 (OPTIONAL) B11
I1C15 OAR160 (OPTIONAL) c11
1C16 OAR160 (OPTIONAL) c10
1C17 ORR160 (OPTIONAL) D11
1C18 OAR160 (OPTIONAL) D10
1C19 OARR160 (OPTIONAL) E11l i
1C20 OAR160 (OPTIONAL) E10
1¢21 ORA160 E1ll
1C22 OAR160 E10
1C23 OAR160 F11
1c24 OAR160 F10
1C25 OAR160 G11
1C26 OAR160 G10
127 OAR160 H11
1C28 OAR160 H10
1¢29 74LS244N c2
1c30 T4LS244N D2
1Cc31 T4LS244N D2
1032 NMA0S15D B4
1c33 AD202KY A9
1C34 ADS85A0 c7
1c35 AD7572LN12 cé
1C36 74LS74A B2
1c37 ADSB84LH (OPTIONAL) A6
1c38 OAR160 (OPTIONAL) B10
JMP1 STRAP E4
JMP2 STRAP (OPTIONAL) B7
JMP3 STRAP (OPTIONAL) All
oscl 1Mhz D8
R2 47K A7
R3 0KO A9
R4 12K ¢ A8
RS 0K220 Al0
R6 47K Al0
R7 8 x 10K H2
RY 1K E4d
R11 10K [
R12 1K H5
R13 1K H6
R14 5K Al10

Component locations

PCB:BOLBK / 12 hit AT {55 jDote

dansk data elektronik a/s
nerlev hovedgade 199. 2730 herlev, t1t.02-84 50 {1
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. 1. Introduktion

1. Introduktion

IPC/1 modulet type 6741 er et digitalt output kort med 30
kanaler. De 30 output er alle make/slutte kontakter.

Modulets processorside er isoleret fra signalsiden, 1ligesom de
enkelte kanaler er indbyrdes isolerede.

Forbindelsen ud mod brugeren sker med et specielt stik, i hvil-
ket der er monteret lysdioder til indikation af, om de enkelte
. kanaler er aktive eller ej.

Kortet er forsynet med en 8-polet adresse-switch, og det er mu-
ligt at have 64 Digitale Output kort, svarende til 1920 kanaler,
i et enkelt IPC/1 system.

Varenummeret dakker over board (varenummer 6741b) samt periferi-
stik (varenummer 6741c).
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‘ 2. Specifikationer

2. Specifikationer

Antal digitale udgange:
Kontakt-princip:

Isolation mellem kanaler:
. Isolation til processor:

Switch spanding:

Switch strom:

Switch effekt:

Mekanisk levetid:

Signal tilslutning:

30

Rela-kontakter af make/slutte
typen for direkte styring af
low-power signaler eller til
styring af high-power relzer
( f.eks. wvia interface-kort
type 6745)

Min. 400 Vv

Min. 1500 Vv

Max. 60 VDC, 125 VAC

Max. 1 A

Max. 30 W, 60va

5x106 skift

Via medfplgende stik (vare-
nummer 6741c).
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3. Funktionsbeskrivelse

3. Funktionsbeskrivelse

Kortet er opbygget med 30 relzer med enkelte skifte-kontakter af
make/slutte-typen og bruges til direkte styring af low-power
signaler eller +til indirekte styring via high-power relzer
f.eks. via interface-kortet type 6745. Til indikation af, om
kanalen er sluttet eller ej, er der anbragt lysdioder i serie
med driversignalerne til relaspolerne. Lysdioderne er placeret i
det medfplgende stik (varenummer 6741c). Ved at satte lysdioder-
ne i serie med spolesignalet sikres en bedre kontrolfunktion,
end hvis de havde varet sat i parallel.

Ved system-reset eller power-up vil alle relzer vaere abne (lo-
gisk nul). Dette galder ogsd ved fald i 5 Volt forsyningen.

Kortet er et IPC type 6 kort (typen er programmeret pa kortet).

Med 4 OUT-instruktioner er det muligt at saztte de digitale ud-
gange, 8 udgange ad gangen (se skema 3-1). Med 4 IN-instruk-
tioner er det muligt at 1l®se relastillingerne tilbage til
CPU'en, 8 wudgange ad gangen. Bit 6 og 7 i datafeltet i
instruktionen IN(4n+3) er altid O (altid lav), idet de bruges
til kontrol af, om kortet er monteret (se skema 3-1)
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3. Funktionsbeskrivelse

Adresse-switchen

SW skal sattes til:

= 8 decimalt

Switch SW: Digital Output kanal #:
00000000 binzrt 0 - 29

= O decimalt

00000100 binzrt 30 - 59

= 4 decimalt

00001000 binzrt 60 - 89

XXXXXX00 binzrt
= 4n decimalt n=20,1,...,63

(30n) - (30n+29),

Bits i datafeltet 716 514|312 ]1|0
OUT(4n ): sat udgang # 7 6 5 4 3 2 1 0
OUT(4n+1): szt udgang # 15 |14 |13 (12 {11 |10 | 9 | 8
OUT(4n+2): sat udgang # 23 |22 (21 |20 |19 |18 |17 |16
OUT(4n+3): szt udgang # X X |29 |28 |27 |26 |25 (24
IN(4n ) : l®s udgang # 716|514 |3}|21111]0
IN(4n+l) : l@s udgang # 15 |14 |13 (12 |11 |10 9 8
IN(4n+2) : las udgang # 23 |22 |21 |20 |19 |18 |17 |16
IN(4n+3) : l®s udgang # lav|lav|29 128 |27 [26 |25 |24
Skema 3-1
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4. Mekanisk beskrivelse af board og stik

4. Mekanisk beskrivelse af board og stik

IPC/1 modulet 6741 bestar af et board (standard europakort
format) samt et periferistik med indbyggede lysdioder.
Boardet er afsluttet i en 96-polet DIN-konnektor pamonteret en
aluminiums forplade, der muligggr dels fastspanding i IPC/1
rack, dels fastspending af periferistikket.

Signal tilslutningen sker via det medfplgende stik (varenummer
6741c) forsynet med loddeterminaler:

Connection:

_%L ez A o -.%.- Channel #  Name: Channel #: Name:
YA YV 5= “'"-f’d 0 (in) B 20 15 (in) 8 10

— 8 0 (out) B® 15 (out) B o

i :{in)) C 20 :gﬁn)) C 10
ooe out C 19 {out cCo
boe 2 2 (in) D 20 17 (in) D 10
DO ® 26 2 (out) D ® 17 {out) D9
Do e 25 3 (in} B 18 18 (n) B8
%: 23 3 (out) B 17 18 (out) B 7
Do® 22 4 (in) c 1B 19 (in) cs
DO ® 2t B C D 4 (out) c 7 19 (out) c7
boe B 20 5 (i) D 18 20 (in) b8
bo® 1B : 5 (out) D 17 20 (out) D7
oo® w 8 (n) B 18 21 (in) B 8
%: 2 * 6 (Pu‘) B 15 21 ((_)Ul) B S
DO® M ﬁ 7 (in) cC® 22 (in) cC 6
DO® 13 3 7 (oul) c 15 22 (out) cs
Doe © ot 8 (in) D . 23 (in) D8
boe ® ! 8 (out) D 15 23 (ou)  p o
boe @ ° 9 (in) B 14 24 (in) B 4
00® B 8 9 (out) B 13 24 (out) B 3
20e o |4 10 (in) Cu 25 (in) C 4
00® 5 5 10 (out c 1 25 {out) cas
DO® 4 p 1 (in) D 14 26 (in) D 4
20 2 3 1 (out) D 13 26 () pa
poe 1 3 12 (in) B 12 27 (in) B 2
poe® o 12 (out) B 1 27 (out) B 1
13 (in) c 12 28 (in) c 2

13 (out) c 1 28 (out) c1

14 (in) D 12 29 (in) D 2

__@_m - W(ou) py 28 (out) 1
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Definition af varenumre 67xx til IPC/1

Varenummer:

6711

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 basissystem

Bestdr af: Kortmagasin (varenummer 6000t)
Stremforsyning (varenummer 6000b)
CPU-modul (varenummer 6000c)

* Forplade type: 6000c
* Strapsetting:
Jumper 1: 1->4 (1 waitstate)
- 2: NC
: 1->7 (4800 baud)
¢ 2->1 (26 ms int.)
- : 2->3 (deaktiv. TRAP)
Lager-modul (varenummer 6001)
* Forplade type: 6001
* Dekoder PROM: 8x8K
* RAM/PROM bestykning:
SO: SPS 1/3
S1: SPS 2/3
S2: SPS 3/3
S3-S7: RAM 8K f.x. HM6264P-10
(varenummer 88803050)

g b W

Kabel




Definition af varenumre 67xx til IPC/1 Side 2

Varenummer: 6000b

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 str¢mforsyning, 220 VAC, 170 W
Kk Bestar af: Print type: 6000b Iss. 1
. Kassette type:

Kassette forplade:
Strgmforsyning type 1:

‘ Str¢mforsyning type 2:




Definition af varenumre 67xx til IPC/1 Side 3

Varenummer : 6012

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 DUART kommunikations modul

ot . Bestar af: Print type: 6012
o Forplade type: 6012

ey
]
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pDefinition af varenumre 67xx til IPC/1

Side 4

Varenummer:

6721

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 DI modul

Bestar af: Print type: 6027 s-1
Forplade type: 6721
Label type: Mekoprint h0015
Stik type: 6721c

Varenummer: 6721c

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst:

Stik til 6721

Bestadr af:

Print type: 6027c Iss. 1

Hus type: Harting 09 06 048 0521
09 06 000 9984

Indsats: rggfarvet plexiglasplade

Label type: Mekoprint h0015




Definition af varenumre 67xx til IPC/1

Side 5

Varenummer:

6732

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 AI-MUX modul

Bestar af: Print type: 6019 Iss. 4
Forplade type: 67320
Label type: Mekoprint h0014
Stik type: 6732c

Varenummer : 6732c

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst:

Stik til 6732

Bestar af:

Print type: 6019c Iss. 1

Hus type: Harting 09 06 048 0521
09 06 000 9984

Indsats: rpgfarvet plexiglasplade

Label type: Mekoprint h0014
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Definition af varenumre 67xx til IPC/1

Side 6

Varenummer:

6733

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 AI modul

Bestar af: Print type: 6016K Iss. 1
Forplade type: 6733
Label type: Mekoprint h0013
Stik type: 6733c

Varenummer: 6733c

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst:

Stik til 6733

Bestar af:

Print type: 60l16c Iss. 1

Hus type: Harting 09 06 048 0521
09 06 000 9984

Indsats: rggfarvet plexiglasplade

Label type: Mekoprint h0013
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Definition af varenumre 67xx til IPC/1

Side 7

Varenummer:

6741

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 DO modul

Bestar af: Print type: 6026 Iss. 3
Forplade type: 6741
Label type: Mekoprint h0016
Stik type: 674lc

Varenummer: 6741c

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst:

Stik til 6741

Bestdr af:

Print type: 6026c Iss. 1

Hus type: Harting 09 06 048 0521
09 06 000 9984

Indsats: rggfarvet plexiglasplade

Label type: Mekoprint h0016
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Definition af varenumre 67xx til IPC/1

Side 8

Varenummer:

6751

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst: IPC/1 AO modul

Bestar af: Print type: 6751 Iss. 1 é&?l}l
Forplade type: 6751
Label type:
Stik type: 6751c

Varenummer: 6751c

Nyt varenummer:

Klokkerholms
interne nummer:

Varetekst:

Stik til 6751

Bestdr af:

Print type: 6027c Iss. 1

Hus type: Harting 09 06 048 0521
09 06 000 9984

Indsats: r¢gfarvet plexiglasplade

Label type:




