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TEST AF 6710 IPC-KORT

Monter kort i test-IPC - Tend for power.

Monter strap i S1 ¢verst (batteri til ur)

Juster clock-oscillator :

Forbind frekvensteller til TP (yderst hpjre side ) og juster til
32,768 Khz.

Monter strap i S1 nasteoverst (debug on ved power on)

Forbind terminal (9600 baud) til DB9 stik (via adaptor)

Tend IPC - Menu kommer frem pa skarmen.

Tast : "OR [enter] Q"

Kald debugger med "D".

Test af DB9-stik(portl): 8000 : MVI A,55
Udskriver kontinuerligt "U" 8002 : 39ED
8004 : 0007

8006 : JMP 8000

Test af DB25-stik(portO): 8000 : MVI A,55
Udskriver kontinuerligt "U" 8002 : 39ED
8004 : 0006

8006 : JMP 8000

Test af ur. 8000 : MVI A,00
8002 : IN 86

Sekundskift pa skarmen 8004 : 39ED
8006 : 0007

8008 : JMP 8000

Test temp.fpler: 8000 : MVI A,00
8002 : IN 66
Check at vaerdi @ndrer sig ved 8004 : 39ED
opvarmning: 8006 : 0007
under 70 gr. =DE (7) 8008 : JMP 8000

over 70 gr. =DA (z) (bit 2 &ndres)

Flyt nasteverste strap en position ned.

Tilslut terminal til portO (DB25)

Power on. - Teksten "setup>>" vil vise sig pd skarmen.
Tast "h" og check diverse faciliteter.



Test af 6710-kort med testprom IPC/2 TEST
Indeholder feglgende testrutiner:
Terminal pad port 1 (DB9)

adr.800 : Tester 6023-kort (adr.C3=sw.1-2-7 on)
Stop med CTRL/

adr.1000 : I initialiser ur med fast vardi
R les ur
W : skriver en fast verdi (dato + tid)
R l®s ur igen

Tilslut terminal pa& port O (DB25)

adr.4000 : RS485 test pa port O (ekko'er tegn pa begge skarme)
afslut med CTRL/D.

adr.5000 : ekko'er tegn pa modpart (hvis port O er forsynet med lus)



Test af IPC-system

Et IPC-rack med CPU (6710), digital input og digital output kort
kan testes v.h.a.procescontrolsystemet pad fplgende made.

IPC'en forsynes med power og tilsluttes madmax via kablet hos PKN.
Endvidere skal DI-kort og DO-kort monteres med testtopconnectorer
som forsynes med 12V DC via den r¢de og sorte ledning.

PA en terminal logges ind pd madmax med opl (opll992) og
understation ipct downloades med programmet °6741lny’.Derefter

skal man i menuen ‘"billeder’ velge programmet °674ltest”.

Man skal derefter med funktionen ‘styring® starte enten kontinuerlig
eller periodisk test.Derved testes relaer og optokoplere og kortenes
¢vrige funktion rimeligt.



Test af 6710-kort ( ekstern bus )

Fplgende rutine udfprer relatest pd 6026-kort (adr.80 = 2+4 on) :

8000 : MVI A,00 9000 : LXI H,0000
LXI B,8650 DCX H
79ED MOV A,H
PUSH PSW CPI 00
CALL 9000 " Rz
POP PSW @ Jvp 900 5
ADI 01
JMP §ccsy

Fplgende rutine udferer relztest pad 6019-kort (6732) adr.60 :

Som ovenstdende bortset fra ... LXI B, 8560
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Introduktion.

IPC/1 6710 modulet er et andengenerations CPU kort til IPC systemet.
Kortet er opbygget omkring en Hitachi 647180 microprocessor (soft-
ware kompatibel med Z80 og 8085) og har desuden faet tilfgjet
faciliteter som urkreds og RS485 interface i forhold til det tid-
ligere CPU kort. RAM og EPROM for processoren er nu ligeledes an-
bragt pad selve CPU Kkortet istedet for som tidligere pa et ekstré
printkort. Memory arealet er vasentligt udvidet. Alt dette medvirker
til en vasentlig h¢jere performance end for det tidligere IPC 6000
kort.

Kortet indeholder skematisk fglgende Kkredsleb:

- Hitachi 647180 processorkreds med CPU, MMU, DMA, timere, porte
og bootprom med startprogram, debugger og testprogram.

- RAM (med batteri back-up), EPROM (med bankswitch) og EEPROM.

- Urkreds (National 8570) med batteri back-up).

- Businterface til IPC bus.

- Receivere og drivere for en RS232 port samt en valgbar RS232
eller RS485 port.

- Watchdog kredsleb.

- Kredslegb til reset og modeswitch for 647180 processor.

- LED's for portaktivitet og for processorstatus.

- Optional +- 12V DC/DC converter fra +5V (til RS232 porte).

- Detector for korttemperatur pa over 70 C.

Kortet kan umiddelbart anvendes i forbindelse med alle tidligere IPC
kort, undtagen 6041 kortet (300 bps Bell 103 modemkort), som i sa
fald skal have tilfgjet en krystal oscillator pa printet.

PS: SaAfremt der anvendes et IPC 6092 kort (DC/DC converter i
forbindelse med IPC 6016i kortet), md dette ikke strappes til at
give -15 V p& bussen, ligesom DMA, CSI port og TOUTZ2/TOUT3 ikke kan
benyttes med IPC 6092 kortet monteret.
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Funktionel beskrivelse:

Processor:

Hitachi 647180 processoren er en singlechip processor med indbygget
RAM og EPROM, men kan ogsd anvendes i en mode, hvor udvendig RAM og
EPROM accesses. IPC 6710 kortet indeholder kredsle¢b til valg af.
disse modes, sdledes at processoren ved power-on starter i den in-
terne EPROM, hvor der findes programmer til initialisering samt

check af den strap, der angiver, hvorvidt der herefter ¢nskes start
af debugger/testprogrammer (i intern EPROM) eller umiddelbart skift

af mode og start af userprogram i extern EPROM.

Memory og I/0:

P& kortet findes 256 k bytes RAM, 128 - 512 k bytes EPROM og 8 - 32
k bytes EEPROM. Endvidere kan der adresseres memorymapped ud pa IPC
bussen, og bankswitch setting er ogsda memory mapped. Processorens
interne RAM (512 bytes) accesses normalt i omrddet FFEOOH til FFFFFH.

Der er pa kortet anbragt 256 k bytes RAM med batteri back-up. Nar
4Mbit SRAM kredse bliver tilgangelige, kan kortet forsynes med 512 k
bytes RAM med batteri back-up.

Processorens I/0 adresse omrdde er pd 64 k adresser, sa& den tid-
ligere procedure med opsatning af typeadresse i register f¢r acces

kan nu udfgres ved direkte adressering, jfr. I/0 adresse oversigten.

Mode setting:

Modesetting foretages via to bits pd port A (PA7 og PA6) samt ved
mode-register strobe, og denne setting effektueres ved af give pro-

cessoren en soft reset puls (skrivning til bestemt IO adresse).
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Der kan specificeres tre forskellige modes:
- Intern mode (PA7/6=00), hvor den interne EPROM accesses

- System mode (PA7/6=10), hvor der startes programafvikling i den
nederste del af EEPROM'en

- User mode (PA7/6=11), hvor der startes 1 den bankswitchede
externe EPROM

Bemerk, at der ikke skal gives soft reset for at skifte mellem
system-mode og user-mode, mens der skal gives soft reset ved skift

til eller fra intern mode.

System-mode kan derfor anvendes til opsatning af specielle
initialiserings parametre (valg af spec. user bankswitchsetting
eller portopsatning el. 1lign) gemt i EEPROM inden start af
user-mode. Sadanne settings vil ellers ¢delzgges af reset.

MMU:

Processoren kan via den indbyggede MMU adressere 1 Mbytes (16 pages
a 64 k bytes; MMU'en kan foretage mapning af omrdder pa 4 k bytes).

Der er pd kortet plads til mellem 128 k og 512 k bytes EPROM, og
dermed fra 4 til 16 banks a 32 k bytes, idet der regnes med et 32 k
bytes vindue til EPROM lageromradet.

Processorens interne RAM (512 bytes) og Bankswitch registeret

acceses via MMU'en, 1ligesom man via MMU'en kan indvalge et memory
vindue til IPC bussen. Et sddant vindue kan udnyttes til acces af
memory pa de tidligere IPC 6000 memorykort eller til acces af falles

(to port el. lign.) memory pa evt. nye moduler.

Urkreds:

Kortet er forsynet med en urkreds, der ogsd indeholder to timere, et
RAM areal pad 32 bytes, alarmkredslg¢b og power-fail detect kredsleb
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med mulighed for automatisk at gemme det tidspunkt, hvor power

forsvandt.

Osc. signalet fra urkredsen er f¢rt ud via buffer til testpunktet TP
til hjelp ved justering af wuret. Nar kortet har ndet drifts-
tempekatur, justeres trimmekondsatoren til en osc. frekvens pa

32,76§ kHz.

Desuden er ba&de ur og RAM forsynet med batteri back-up. Batteri
status kan aflases, dels via urkredsen selv, dels via et register i

urkredsen, som sattes af initialiseringsprogrammet.

Bemazrk, at registeret, som skrives via init, opdateres kun ved power
on, mens statusbitten i urkredsen giver den aktuelle status. Init
programmet tester hvorvidt RAM back-up controlleren har konstateret
battery low siden sidste power-off og opdaterer et register (9E) i
urkrédsen i overensstemmelse hermed (9E=00 => ok, 9E=C3 => fail). Se
desuden datablad for DS 1210 kredsen i appendix.

Back-up tid: Min. 1,5 &r Typisk 3 - 5 &r.

(typisk 3 ars samlet back-up over periode pd 10 &r, d.v.s. mindst 7
drs power-on i perioden. Jumper til batt. disable, hvis kort lzgges
pd lager).

Bankswitch:

EPROM'en er bankswitched via en Dallas Semiconductor DS 1222 Kreds
for at muliggg¢re lagring af et antal forskellige programversioner i
samme kreds og sdledes kunne indvalge netop den ¢nskede version f¢r

opstart.

Hver bank er p& 32k bytes; med en 1M bit EPROM f&s da 4 banks og med
en 4M bit EPROM f&s 16 banks.

Valg af bank foregdr ved skrivning af en bestemt sekvens til bank-

switch kredsen, som accesses via memoryomradet omkring EOOOOH.

Der skal foretages skrivninger (ialt 16 efter initialize) til for-
skellige adresser i omradet, jfr. datablad for DS 1222 Kkredsen i

appendix.
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F.eks: Skrivninger til adresserne EOOOF, EOOOA, EO0005, EOOOA,
EO005, EO0005, EO0005, EOOOA, EOOOA, EOO05, EOOOA, EO005, EOOQOA,
EOOOA, EO0002, E0005, og EO0O005 vil indvelge bank nr. 08.

Forste skrivning sikrer, at kredsen er i rette start-tilstand.

Denne bankswitchmetode er valgt fremfor den simple register-
skrivningsmetode, da det her sikres, at programfejl ikke vil kunné
give utilsigtede skift af bank; dette er isar vigtigt, ndr et watch-
dog kredsle¢b skal kunne genstarte det ¢nskede program.

' Waitstates:

Processoren kan programmeres til det ¢nskede antal waitstates for

hhv. memory og IO som beskrevet i databogen for processoren.

Der er desuden som tidligere mulighed for at indsatte yderligere
waitcycles ved brug af WAIT-signalet i bussen.

Med et CPU krystal pd op til 12,3 Mhz kan der normalt anvendes O
waitcycles til memoryacces pad 6710 kortet, hvis der anvendes hurtige
RAM/EPROM/EEPROM kredse.

. Vved 1I/0 acces over IPC bussen skal der anvendes mindst 2 waitstates
(processoren anvender altid O waitstates ved acces af de interne 1/0
registre pd kredsen) for de hidtidige I/O kort; det ngdvendige antal

waits afhanger generelt af savel korttype som brug af bus-extender.

EEPROM skrivning:

Ved sKkrivning i EEPROM skal access altid foregd over adr. EOOOOH,
ligesom de f¢rste 4k bytes kun kan skrives i intern- eller system-

mode.
Der kan skrives p& to mader, byte write eller page write:
. Byte write: Der skrives een byte til kredsen, hvorefter der ventes

i 10 mS eller ventes ved datapolling indtil skriv-
ningen er tilendebragt.
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Page write: Kredsen har en 64 byte page write mode, hvor op til 64
bytes (indenfor page addr.) kan skrives til kredsen
umiddelbart efter hinanden, hvorefter der ventes 10mS
eller polles, indtil page write er fardig. Page write
skal foretages med disablet interruptsystem, da
kredsen har bestemte krav til tidsafstanden mellem

block write cycles.
Skrivningen udfg¢res bekvemt med processorens "Load and repeat”
instruktion; denne kan imidlertid afbrydes af interrupts, hvorfor
interruptsystemet skal vare disablet.

Se desuden databogen for Seeq DQ 28C64N EEPROM.

DMA:

Processoren har to DMA kanaler indbygget; kun den ene anvendes her
(CH 0), idet kontrolsignalerne til DMA kanal 1 er konfigureret til
brug for mode-setting i denne anvendelse. DMA kanal O kan derimod
anvendes til alle DMA operationer (mem;,mem el. mem/I0), og request-
og done signalerne er f¢rt ud pd bussen. Mht. opsa@tning henvises til

databogen.

" PS: DMA kan ikke benyttes, hvis der er monteret et IPC 6092 kort i
kabinettet.

Clocked Serial I/0 port:

Processoren indeholder foruden de to alm. serielle porte en clocked
serial I/0 port, der benytter tre signaler (Clock, data ud og data
ind) til kommunikation med andre kredse. Disse signaler er f¢rt ud
p& bussen, sdledes at kredsen pa CPU printet er master, mens evt.
andre Kkredse er slaver (master leverer clock og slavers transmit-
signal skal vare open collector; slaver svarer kun ved poll). Mht.

anvendelse af CSI port henvises til databogen.

‘. Clockudgangen fra CSI porten er ogsd forbundet til timer clock ind-
gangen pa urkredsen, og kan sdledes benyttes til clockning af disse

timere, hvis der i urkredsen valges ekstern clock.
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PS: CSI porten kan ikke benyttes, hvis der er monteret et IPC 6092
kort i kabinettet.

Timere:
Processoren indeholder: To reload timere TO og Tl
En programmerbar timer T2
Urkredsen indeholder: To multimode timere RTCO og RTC1

Nogle af disse timere er her forbeholdt faste anvendelser:

- Processorkredsens T1 timer er forbeholdt watchdog anvendelse,
idet wudgangen fra denne timer TOUT1 er forbundet til watchdog
triggerindgangen. Safremt watchdog'en ikke ¢nskes benyttet, kan
TOUT1 disables, og timer T1 kan anvendes som generel timer.

- Urkredsens RTC1l timer er forbeholdt for proces timer interrupt
anvendelse, idet timerudgangen er forbundet til processorens
hpjst prioriterede interrupt indgang, NMI. Forbindelsen kan dog
disables via bit D7 i kontrolregisteret pd adr. AOH, hvis denne
facilitet ikke ¢nsket benyttet (eller indtil processkift igang-

settes).

Timerne TO, T2 og RCTO kan benyttes som generelle timere. Den
programmerbare timer T2 har to udgange (TOUT2 og TOUT3), der kan
benyttes i forskellige modes (timer compare, timer overflow m.m.).

Udgangene kan via strap S6 f¢res ud pa IPC bussen.

PS: Denne strapning md ikke foretages i et system, hvor IPC 6092

kortet anvendes.

Watchdog:

Udgangen fra timer T1 (TOUT1) er forbundet til reset kredslgbet via
en one shot timer. Ved udlg¢b af Tl kan der saledes gives reset til
processoren. Programmet skal altsd ved normal drift se¢rge for at
skrive en ny tallerverdi til T1 inden udle¢b.
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>>> Ved udlgb resettes bade processoren og periferikredse pa bussen,
>> ligesom der startes i USER-MODE, d.v.s. bankswitch setting be-

> holdes, og boot programmet/system-mode overspringes.

Interrupts:

Prioritet: Name:

(high)

1 TRAP Internt CPU interrupt

2 NMI Periodisk tidsintr. fra urkreds, RTC1
(typ. 2 mS intr., kan ena/disa via reg)

3 INTO "Call Debug" via DB9 pin 9

4 INT1 Bus interrupt RST 5.5

5 INT2 Bus interrupt INT

6 INPUT CAPT. Alarm intr. (INTR) fra urkreds

7 OUTPUT COMP. Intern ) i forb. m.

8 TIMER 2 OVFL. Intern ) TOUT2 og TOUT3 pa bus

9 TIMER O Intern

10 TIMER 1 Anv. til watchdog, TOUT1 giver reset

11 DMA CHO DMA controller

12 DMA CH1 (anvendes ikke)

13 CS1 Clocked serial 1I/0 port wvia bus

14 ASCI CHO 232/485 port pa DB25 (alle handshakes)

15 ASCI CH1 232 port pa DB9 (ingen handshakes)

(low)

Pin 9 pd DB9 stikket er via en RS232 receiver fe¢rt til INTO
interrupt-indgangen pd processorkredsen; dette kan anvendes til at
give CPU kortet et helt eksternt interrupt, f.eks. til debug call.

DC/DC converter option:

Safremt kortet ¢nskes anvendt som singleboard computer med forsyning
udelukkende fra +5 volt, kan der pa kortet monteres (IC5) en DC/DC
converter kreds, der fra +5 V leverer +-12 V til RS232 driverne (kun
til RS232, ikke til +-12 V output pa DB25).
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Komponentplacering:
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Temperatur detektor:

Der er pd kortet anbragt en temperaturfe¢ler, der kan anvendes til at
madle, hvorvidt omgivelsestemperaturen for Kkortet er over den
maksimalt tilladelige, hvilket er 70 grader Celcius.

Fgpleren efterfplges af en open collector komparator, der er ind-
stillet til et switchniveau pa 70 C. Collector signalet er forbundet
til pull-up modstanden for strap S1 pin 1, d.v.s. denne strap far to

forskelligé anvendelser:

‘. 1) Nar strappen ¢nskes anvendt som user defined input, monteres
temperaturfe¢leren ikke, og pin 2 til pin 3 p4 1IC3l's position
kortsluttes.

2) Nar indgangen ¢nskes anvendt som high temp detect, m& strap Sl
pin 1-2 ikke vare kortsluttet, og temperaturfgleren skal vare
monteret. Ved en omgivelsestemperatur pad over 70 grader vil
komparatorudgangen da satte port G bit 2 lav, hvilket kan af-

lases af processoren.

Om o¢nsket Kkan verdien af switchtemperaturen ®ndres ved at @andre pa

modstandsdelingen ved IC31.
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Memory adressering:

I user-mode ser memoryomradet sdledes ud:

FFFFF ! ) Intern RAM, 512 bytes fra FFEOOH
!
FOO00 !
!
EQQ000 ! ) Bank switch set
!
DO00O0 !
! Laveste 4k er write-
CcO0000 ! ) EEPROM (8 - 32 k) protect i usermode
! )
BOO0OO ! )
! )
A0000 ! )
! )
90000 ! )
! )
80000 ! ) Reserveret til evt. RAM udvidelse
! )
70000 ! )
! )
60000 ! ) RAM 1
! )
50000 ! )
! )
40000 ! ) RAM O
! )
30000 ! ) Vindue (64k) til IPC bus
! )
20000 ! ) EPROM ses ogsd her
!
10000 !
! )
00000 ! ) EPROM (32k vindue til bankswitched EPROM)

13
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I intern mode (f.eks. efter power-up):

I omrddet O - 10000H selekteres EPROM ikke, men processorens interne

EPROM (16k bytes) selekteres.
Resten af memoryomrddet ses ligesom i usermode; dog er EEPROM ikke

writeprotected i de forste 4Kk.

I system mode:

I omrddet O - 10000H selekteres ikke EPROM, men derimod EEPROM'en.

EEPROM'en er dog her read only.
Resten af memoryomrddet ses ligesom i usermode.
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I/0 adressering:

0000 til OO7FH: Interne CPU 1/0 registre, se databog for Hitachi
HD647180 processor kredsen.

0080 til OO9FH: Registre 00 - 1FH i1 ur kredsen, se data for for
National 8570A kredsen.

00AO: Control register (write only):

D7 NMI enable

. D6 Select RS485
D5 RS485 Transmit enable
D4 RS485 Receiver disable
D3 DTR A0 (Active low)
D2 Gate O inp. pa urkreds (act low)
D1 LED L2 Re¢d disable
DO LED L2 Gre¢n disable

Control register after power-up: OOH
00Al til OOBFH (Reserved)
’ 00CO: Mode register strobe

Skrivning til denne adr. satter mode flip-flops

i overensstemmelse med data pa PA7 og PAG:

PA7 = MPO/MPIN ; = 0 (mode 2) ved power-on
PA6 = USR/SYSN ; = 0 (system) ved power-on
00Cl til OODFH (Reserved)
O0EOQ: Soft reset strobe.

Skrivning til denne adresse giver reset til

‘ processoren, men ikke til periferi eller bus.

OOE1 til OOFFH (Reserved)
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0100 til 7FFFH

8000 til FFFFH

Not used.
Extern 1/0:

Ved enhver extern adressering, d.v.s. adressering
over IPC bussen, skal adresse bit 15 vare sat.

Den mindst betydende byte (A7 til AO) anvendes til
port adressering|pa IPC kort (som tidligere).
Adressebits All Iill A8 anvendes til IPC kort TYPE
adressering, og bits Al4 til Al2 anvendes kun i
forbindelse med nhye typer kort, som udnytter
"advanced Modules" typen (type A) til udvidet type

adresse.

Al5: Extern adresserings bit
Al4 - Al2: Udvidet type adresse
All - AS8: Type adresse

A7 - AO: Port adresse

Specielt vedr¢grende CPU port A og G:

Port A:

Port G:
(6 inp)

D7 PA7 til mode-set eller LCD DA ved test
D6 PA6 til mode-set eller LCD EN ved test
D5 config til CKS eller LCD CK ved test
D4 config til RXS

D3 config til TXS

D2 config til TENDON

D1 config til RxAl

DO config til TxAl

D7 Undefined

D6 Undefined

D5 DSR fra DB25 stik

D4 DCD fra DB25 stik

D3 RI fra DB25 stik

D2 Hightemp (aktiv lav), evt. user def. strap
D1 USER DEF. STRAP

DO Debug option strap
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Strapsettings: When strap mounted:
S1 : .x * Batt. back-up enable
* * Debug select efter power on
* * (User definable)
* *

(User definable eller temp detect)
Normal strapping: 1Ingen forb.
Batt. back-up enable ved
ibrugtagning af kortet.

S2 : oX* * P25 protective GND connected
to digital GND.
Normal strapping: Ingen forb.
Signals on strap pins:
S3 : . * +5 V
* PA7 (DA) Extern test
* PA6 (EN) output conn
* PAS (CK) option.
* GND
Normal strapping: Ingen forb.
sS4 . * RAM VCC
* RAM pin 30
* Al7
Pin 1-2 conn: 1Mbit kredse
Pin 2-3 conn: 4Mbit kreds.
Normal strapping: 1-2.
S5 . % Refresh pin fra 647180
* RAM pin 1
* Al8

Pin 1-2 conn: 1Mbit kredse
Pin 2-3 conn: 4Mbit kreds.
Normal strapping: 1-2.
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S6 : X * TOUT2 til bus
* * TOUT3 til bus
Normal strapping: Ingen forb.

S7 : . % * -12 Vv til DB25 pin 9
Normal strapping: Ingen forb.
S8 : X * +5 V til DB25 pin 18
Normal strapping: Ingen forb.
S9 : c* * +12 V til DB25 pin 21
. Normal strapping: Ingen forb.

Tilslutning til IPC bus:

Buskonnektoren er ligesom tidligere en 64 polet DIN konnektor (DIN
41612 C-form). Bussignalerne er kompatible med signalerne pa det
tidligere IPC 6000 CPU kort. Der er kommet enkelte tilfgjelser, idet
bl.a. DMA og Clocked Serial I/0 nu er muligt.

Mht. signalbeskrivelser henvises til IPC/1 Systembeskrivelsen.

De enkelte signalers placering fremgar af naste side.

o oB LI AR AT bR AR TASETFARFASASIFSF W v dvsadauésn s deaTn
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Forbindelser til bus:

Pin: a c
1 + 5V + 5V
2 GND GND
3 + 12 V + 12 V
4 *RESET*
5
6
7
8
9 A7 A6
10 A5 A4
11 A3 A2
12 Al AO
13 IA3 1A2
14 1Al IAO
15 D7 D6
16 D5 D4
17 D3 D2
18 D1 DO
19
20 *INR* *0UTR*
21
22
23
24
25
26
27 + 15V + 15V
28 V strap V strap
29 V+ strap V+ strap
30 - 12 v - 12 v
31 GND GND

32 | + 5V + 5V
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Forbindelser til bus: X konnector.

Pin: a [}

1 + 5V + 5V

2 GND GND

3 +12 V +12 V

4 *RESET* CLK

5 Al5 Al4

6 Al3 Al2

7 All Al0

" 8 A9 A8

9 A7 A6

10 A5 A4

11 A3 A2

12 Al AO

13 IA3 IA2

14 IAl IA0

15 D7 D6

16 D5 D4

17 D3 D2

18 D1 DO

19 *RR* *WR*

. 20 *INR* *QUTR¥*

21 *INT* n.c.
22 *HOLD* *HOLDA*
23 *RST 5.5% *BUS DISABLE*
24 *WAIT* *CKS*
25 *TXS* *RXS*
26 *DMARQ* *DMAEND*
27 *TOUT2* *TOUT3*
28 (¢ND) ~24 v -24 V
29 (+124 V) GND (24V) GND (24V)
30 -12 v -12 V
31 GND GND
32 + 5V + 5V

* markerer, at signalet er active low.
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Pin forbindelser til stik:

PORT O (DB25s):

Pin: Signal:

1 Protective GND (forbindes til digital GND, hvis S2 conn)
2 RS232 TxData

3 RS232 RxData

4 RS232 RTS

5 RS232 CTS

6 RS232 DSR (via PG5)
7 Signal GND

8 RS232 DCD (via PG4)
9 -12 V via strap S7

10 RS485 Data +

11 nc

12 nc

13 nc

14 nc

15 nc

16 nc

17 nc

18 +5 V via strap S8

19 nc

20 RS232 DTR (via control register)
21 +12 V via strap S9

22 RS232 RI (via PG3)
23 nc

24 RS485 Data -

25 nc

Port 0 kan anvendes som enten en RS232 eller en RS485 forbindelse.
Via kontrol registeret pd I/0 adr. AOH kan valges den ¢nskede
konfiguration, ligesom RX og TX for RS485 kan enables/disables via
kontrolregisteret. RS485 forbindelsen er udfe¢rt som en party line.
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PORT 1 (DB9s):

Pin: Signal: (Pinforbindelser svarer til DB9 pad PC'er)
nc

2 RS232 | RxData

3 RS232 TxData

4 RS232 DTR (pull-up via res. til +12 V)

5 Signal GND

6 nc

7 RS232 RTS (pull-up via res. til +12 V)

8 RS232 (CTS, not connected after receiver)

9 RS232 RI, Call Debug wvia INTO

Aktivitet pd de to porte vises vha. en r¢d/grgn LED (Ll). Receive
aktivitet pad en af de to porte giver gr¢nt lys, transmit aktivitet
giver r¢dt lys.
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September 1986
Edition 1.0

POWER SUPPLY MONITOR

The Fujitsu MB 3771 is designed to monitor the voltage level of ope or two
power supplies (+5V and an arbitrary voltage) in a microprocesspr circuit,
memory board in large-size computer, for example.
If the circuit’s power supply deviates more than a specified amount, then the
MB 3771 generates a reset signal to the microprocessor. Thus, the|computer
data is protected from accidental erasure. PLASTIC PACKAGE
Using the MB 3771 requires few external components. To monitor gnly a +5V DIP-08P-MO01

supply, the MB 3771 requires the connection of one external capacitor. The
level of an arbitrary dectection voltage is determined by two externgl resistors.

The MB 3771 is available in an 8-pin Dual In-Line, Signal In-Line Package
. or space saving Flat Package.

® Precision voltage detection (Vga = 4.1 104.3 V) PLASTIC PACKAGE
DIP-08P-M02

® User selectable threshold level with hysterisis (Vgg 2 1.24 V)
FPT-08P-MO01: See page 20

® Monitors the voltage of one or two power supplies (5 V and an arbitrary
voltage, 2 1.23 V)

® Low voltage output for reset signal (Vce = 0.8 V typ.) PIN ASSIGNMENT
® Minimal ber of ext | i in. e
i number of external components (one capacitor min.) cr E (1) 8 &RESET
® {ow power dissipation {lcc =0.35 mA typ., Vec =5 V) Vsc[12 top 7[] Vsa
® Available in a variety of packages OUT¢ [: 3 VIEW 6 :] Vgg/RESIN
+ 8-pin Dual In-Line Package
+  8-pin Single In-Line Package ono[] 4 5 ]Vee
- 8-pin Flat Package
8 Z ] RESET
ABSOLUTE MAXIMUM RATINGS
. 7 lV
. Rating Symbol Value Unit SA
Supply Voltage Vee -0.3 to +20 Vv FRONT 6] ]vsg/RESIN
— 5 l \Y
Input Voltage A Vsa 0.3 to Vc#0.3 \Y VIEW ce
(<+20) o —
Input Volt -
nput Voltage B Vsg 0.3 to +20 v 3 Joute
Input Voltage C Vsc -0.3 to +20 \' 2 : v
‘ sc
Power Dissipation Po 200 (T, £ 85°C) mwW
1 C
Storage Temperature Tste -55 to +125 °c ° ——°r

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
RATINGS are exceeded. Functiona! operation should be restricted to inputs against damage due to high static volt-
the conditio . . . . . ages or electric fields. However, it is advised

ditions as detailed in thg operatfonal sections of this data that normal precautions be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage higher than maxi-

periods may affect device reliability. mum rated voltages to this high impedance
circuit,
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BLOCK DIAGRAM OF MB 3771

Q@ Vee

~1.24V

=1.24V
REFERENCE VOLTAGE

=

1:12#/\

Vsc

+
Vga O -
Comparator A
=40k g
T
o—
RESIN
Vss Comparator B
S

Comparator C

-O GND

cr©

FUNCTIONAL EXPLANATIONS

Detection voltage inputs A and B are connected to the in-
verting input of Comparators A and B respectively. Both
comparators have built-in hysterisis. If either Vga or Vgg
drops lower than about 1.23V, then RESET goes low.

Comparator B is used for the arbitrary preset voltage detec-
tion {See Example 3), or as forced reset input for TTL logic
level input. {See Example 6)

Comparator C is designed as an open-collector output with
inverted polarity input/output characteristics. Comparator
C has no hysteresis. It can be used for over-voltage detection
{See Example 11}, generation of RESET signal by positive

logic (See Example 7), and generation of reference voltage
(See Example 10).

Note that Vgg and Vg should be connected with V¢c and
GND respectively. {See Example 1.)

The MB 3771 can detect about 2us voltage sag/surge of the
power supply. The user can add delayed trigger capacity by
connecting a capacitor between inputs Vga and Vgg. (See
Example 8)

Internal pull-up resistor on the RESET line provides for high
impedance loading (i.e. CMOS logic).
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parameter Symbol Value Unit
Supply Voltage Vce +3.5 to +18 \Y
Output Current (RESET) lRESET 0to 20 mA
Output Current (OUT¢) louTc Oto6 mA
Operating Ambient Temperature Ta -40 to +85 °c
DC Characteristics (Vo =5V, Ta = 25°C)
Value
Parameter Condition Symbol Unit
Min Typ Max
VSB =5V, VSC =0V lcc1 350 500 [J.A
Supply Current
VSB = OV, Vsc =0V ICC2 400 600 ].lA
Sagging Detection Vee v . 4.20 4.30 v
. sAL
Voltage Falling Vee, Ta = -40 to +85°C 4.05 420 4.35 v
Vce 4.20 4.30 440 \Y
Rising , Vsan
Vee. Ta =-40 to +85°C 415 4.30 4.45 v
Hysterisis Width VHyYsA 50 100 150 mV
Vsg 1212 1.230 1.248 \Y
Sagging Detection Voltage Vsp
Vsg, Ta = -40 to +85°C 1.200 1.230 1.260 v
Deviation of Detection
VO“BQE VCC =3.510 18V AVSB 3 10 mV
Hysterisis Width VHYSB 14 28 42 mV
VSB =5V 'IHB 0 250 nA
Input Current
VSB =QV IILB 20 250 nA
High-level Output Voltage 'RESET = -BuA, Vgg =5V VoHR 45 4.9 \Y
'ﬁESET = 3mA, VSB =0V VOLR 0.28 04 v
Output Saturation Voltage
‘RESET = 10mA, VSB =0V 0.38 05 v
Output Sink Current Vorr = 1.0V, Vgg = 0V lreseT 20 40 mA
C+ Charge Current Vsg =5V, Ver = 0.5V ler 9 12 16 HA
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ELECTORICAL CHARACTERISTICS(Cont’d)

DC Characteristics (Vo =5V, Ta =25°C)

Value
Parameter Condition Symbol Unit
Min Typ Max

VSC =5V IlHC 0 500 nA
Input Current

Vgc =0V liLe 50 500 nA

Vsc 1.225 1.245 1.265 \Y
Detection Voltage Vse

Vsc. Ta = -40 to +85°C 1.205 1.245 1.285 v
Deviation of Detection

= A
Voltage Vcc 3.5t0 18V Vsc 3 10 mV
Output Leakage Current Vonc = 18V lone 0 1 uA
Output Saturation Voltage louTte = 4mA, Vge =5V Vore 0.15 04 \
Output Sink Current Vore = 1.0V, Vgc =5V loute 6 15 mA
Reset Operation Minimum _ _
Supply Voltage VOLR—0-4V1 lﬂESET—ZOO#A VCCL 0.8 1.2 Vv
AC Characteristics (Veg =5V, Ta = 25°C, Ct = 0.01uF)
Value
Parameter Condition Symbol Unit
Min Typ Max

Input Pulse Width Vsa. Vss tp) 5.0 us
RESET Output Pulse Width tro 05 1.0 15 ms
RESET Rising Time R, = 2.2k, C,_ = 100pF tg 1.0 15 us
RESET Falling Time: R, =2.2kQ, C_ = 100pF te 0.1 05 us

Vsg tep 2 10 Hs
Propagation Delay Time Vsc., RL = 2.2k§2, C, = 100pF teHL 0.5 us

VSC' RL = 2.2'(9, CL = 100pF tPLH 1.0 us
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FUNCTION EXPLANATION
Vee ©
2 7 -~
3 6
4 5
VHys
e A v AN
| | I
t (]
: |
| ¥
! N
1 1
08V f————ff——— e ——— e ——_—— B
] I 1 T |
! ! || |
o T } — t t
| ! Iy 1
| ! 1 !
I I ! 1
1 1 1| |
[ ! 1 : :
1 ; \I I \ h
! et — o —T, !
RESET 1 . Tro , PO !
| | ]
: | | I
| I { |
I ! ! i
| { | }
I ! ' '
| |
1
/1 ' I _____'\
1 1
0 T 1 T T 1 T T t
. 1 2 3 45 7 8

Point 1: When V¢ rises to about 0.8V, RESET goes low.
Point 2: When Vc reaches Vg + Vyvs, Ct then begins charging. RESET remains low during this time.
Point 3: RESET goes high when Ct begins charging.
Top = Ct x 10° [ms]
Point 4: When Vc level drops lower then Vg, then RESET goes low and Cy starts discharging.
Point 5: When Vc level reaches Vg + Vi vg, then Cy starts charging. '

In the case of voltage sagging, if the period from the time Vcc goes lower than or equal to Vg to the time
Vcc reaches Vg + Vs again, is longer than tpq, (as speicified in the AC Characteristics), Cy is discharged
and charged successively.

Point 6: After Tpo passes, and V¢ level exceeds Vg + Vyg, then RESET goes high.
Point 7: Same as Point 4.
Point 8: RESET remains low until V¢ drops below 0.8V,



address inputs

* Automatically sets all 16 banks off on
power-up

* Bank switching logic allows only one bank
on at atime

¢ Custom recognition patterns are avallable to
prevent unauthorized access

* Full + 10% operating range
» Low-power CMOS clrcuitry

* Can be used to expand the address range
of microprocessors and decoders

e Optional 16-pin SOIC surface mount
package

DESCRIPTION

The DS1222 BankSwitch Chip is a CMOS circuit
designed to select one of sixteen memory banks
under software control. Memory bank switching
allows for an Increase in memory capacity with-
out additlonal address lines. Continuous blocks
of memory are enabled by selecting the proper
memory bank through a pattem recognition

DS1222
BankSwitch Chip

jVoc

]cEO\

Juc cenc]s 18O Veo
NC O} 2 15 [0 CEO\

]BS! pFnOC] s 14 D NC

]Bsz Aw 4 13 0 BS1
Ax O3s 12 D BS2

[Jess Av s 11 Oes3
Az OO}7 10 MO NG

:lnc anD O e ¢ [0 BS4

DS1222 14-Pin DIP DS1222516-Pin SOIC
(300 MiL) (300 Mil)

PIN NAMES (\ Denotes Condition Low)

A,A, Address Inputs

CEN Chip Enable Input
CEO\ Chip Enable Output
NC No Connection
BS1,BS2, Bank Select Outputs
BS3,BS4 Bank Select Outputs
PFR Power Fail Input

Vee +5 Volts

GND Ground

sequence on four address inputs. Custom pat-
tems available from Dallas Semiconductor can
provide security through uniqueness and pre-
vent unauthorized access. By combining the
DS1222 with the DS1212 Nonvolatile Controlier
x16 Chip, up to 16 banks of static RAMs can be
selected.

060590 1/6
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OPERATION-BANK SWITCHING

Initially, on power-up all four bank select outputs
are low andthe chip enable output (CEO\) is held
high. (Note: the power fail input [PFI\] must be
low prior to power-up to assure proper initlaliza-
tion.) Bank switching Is achleved by matching a
predefined pattern stored within the DS1222
with a 16-blt sequence received on four address
inputs. Priorto entering the 16-bit pattern, which
sets the bank switch, a read cycle of 1111 on
address inputs A, through A, should be exe-
cuted to guarantee that pattern entry starts with
bit 0. Each set of address Inputs is clocked Into
the DS1222 when CEN Is driven low. All 16
inputs must be consecutive read cycles. The

first eleven cycles must match the exact bit
pattern as shown in Table 1. Thelastfive cycles
must match the exact bit pattern as shown for
addresses A,, A,, and A,. However, address
line A, defines the bank number to be enabled
as per Table 2.

Switching to a selected bank of memory occurs
onthe rising edge of CENwhenthe last set of bits
Is input and a match has been established. After
bank selection CEO\ always follows CEN\ with a
maximum propagation delay of 15ns. The bank
selected Is determined by the levels set on Bank
Select 1 through Bank Select 4 as per Table 2.
These levels are held constant for all memory
cycles until a new memory bank is selected.

BIT SEQUENCE

ADDRESS
INPUTS ol1l2!3l4]5{6|7]|819]10] 11] 12} 13| 14|15
A, ijolt1jojojojt1]t1]O]1t]O|X|X|X |X|X
A, oftlol1]1}1]o]lo}1]|]o}1|OjOfO}1]1
A, 1ifoj1l{oJojolt1l1]o}1]Oo]1]1}1]0]0
A, olt1tlof1[t1[1|o]lof1]oft1}Oj0 |0 {1]1

X See Table 2

060590 2/5
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BANK SELECT CONTROL Table 2

Bank A, Bit Sequence Outputs

Selected 1 12 13 14 15 BS1 BS2 BS3 BS4
‘BanksOff | O X X X X low | Low | Low | Low
Bank 0 1 0 0 0 0 tow | Low | Low Low
Bank 1 1 0 0 0 1 High | Low Low Low
Bank 2 1 0 0 1 0 Low High | Low Low
Bank 3 1 0 0 1 1 High | High | Low Low
Bank 4 1 0 1 0 0 Low Low High | Low
Bank § 1 0 1 0 1 High | Low | High | Low
Bank 6 1 0 1 1 0 Low | High | High | Low
Bank 7 1 0 1 1 1 High | High | High | Low
Bank 8 1 1 0 0 0 Low | Low Low High
Bank 9 1 1 0 0 1 High | Low Low High
Bank 10 1 1 0 1 0 Low | High | Low | High
Bank 11 1 1 0 1 1 High | High | Low | High
Bank 12 1 1 1 0 0 Low | Low High { High
Bank 13 1 1 1 0 1 High | Low | High | High
Bank 14 1 1 1 1 0 Low High | High | High
Bank 15 1 1 1 1 1 High | High | High | High

*CEO\ = V,, independent of CEN

060590 3/5
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ABSOLUTE MAXIMUM RATINGS*

Voitage on any Pin Relative to Ground

Operating Temperature
Storage Temperature

* This Is a stress rating only
tions above those indicated |

-0.3Vto +7.0V
0°C to 70°C
-55°C to +125°C

d functional operation of the device at these or any other condi-
the operation sections of this spe

cification Is not Implied. Exposure
to absolute maximum rating ¢onditions for extended periods

of time may affect reliabliity.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Power Supply Voltage Vee 4.5 5.0 5.5 v 1
Logic 1 Viu 22 Veet0.3 [V 1
Logic 0 \A -0.3 +0.8 v 1

DC ELECTRICAL CHARACTERISTICS (0°C 0 70°C; V=5V +/- 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage Current L -1.0 +1.0 UA

I/0 Leakage Current lo -1.0 +1.0 uA
Output Current @ 2.4V| 1, -1.0 mA 2
Output Current @ 0.4V lo, +4.0 mA 2
Operating Current lee 15 mA

CAPACITANCE (t,=25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cw 5 10 pF
Input/Output Cwo 5 10 pF
Capacltance

AC ELECTRICAL CHARACTERISTICS (0°C 10 70°C; V. .=5V+/- 10%)
PARAMETER SYMBOL MIN | TYP MAX UNITS | NOTES
Address Setup ts 5 ns
Address Hold t 50 ns
Read Recovery tar 40 ns
Propagation Delay top 15 ns 2
Power Fall Input
to First CER tor 50 ns.

Chip Enable Low tow 110 ns

NOTES: 1. All voltages are referenced to ground.
2. Measured with a load as shown In Figure 1.

060590 4/5
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OUTPUT LOAD FIGURE 1
+ 5 VOLTS
OUTPE LOAD !
TIMING DIAGRAM-ACCESS TO BANK SWITCH'
|
e XXX X |
lt— tCW .
CEN 5 l
‘ F_tPD
CEOV x 7|
—»tprle— -
A vap
BS1- 3
BS4 : :
o S |
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DS1210
A

DS1210
Nonvolatile Controller Chip~

FEATURES
e Converts CMOS RAMs into nonvolatile
.memories

* Unconditionally write protects when V. Is out
of tolerance

e Automatically switches to battery when power
fail occurs

« Space saving 8-pin DIP

e Consumes less than 100 nA of battery cumrent
¢ Tesls battery condition on power up

* Provides for redundant batteries

* Optional 5% or 10% power fail detection

« Low forward voltage drop on the V., switch

« Optional 16-pin SOIC surface mount package

DESCRIPTION

The DS1210 Nonvolatile Controller Chip is a
CMOS circuit which solves the application prob-
lem of converting CMOS RAM into nonvolatile
memory. Incoming power is monitored for an
out- of-tolerance condition. When such a condi-
tion is detected, chip enable Is inhibited to ac-
complish write protection and the battery is
switched on to supply the RAM with uninter-

PIN DESCRIPTION
Voo [Tt 7 8] M
Vvam [J2 7] Ve
T™s . ™
abl4 5N &

DS1210 8-Pin DIP
(300 Mil)
N[l T NC
vooo o |2 s Wt
N s “ N
VBATY oo 4 BED VBAT2
oo s 2 NC
Taod|© sz Recel
oo |7 ohp NC
Qoo °fm T
DS12108 16-Pin SOKC
(300 Mil.)
PIN NAMES (\ Denotes Condition Low)
VCCO RAM Supply
VBAT1 + Battery 1
TOL Power Supply Tolerance
GND Ground
CE\ Chip Enable Input
CEO\ Chip Enable Output
VBAT2 + Battery 2
VCCl + Supply
NC No Connect

rupted power. Special circuitry uses a low-
leakage CMOS process which affords precise
voltage detection at extremely low battery con-
sumption. The 8-pin DIP package keeps PC
board real estate requirements to a minimum.
By combining the DS1210 Nonvolatile Controller
Chip with a CMOS memory and batteries, non-
volatile RAM operation can be achieved.

052330 1/6
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DS1210

OPERATION

The DS1210 nonvolatile controller performs five
circuit functions required to battery back up 2
RAM. First, a switch Is provided to direct power
from the battery or the Incoming supply (Vee)
depending on which Is greater. This switch has
a voltage drop of less than 0.3V. The second
function which the nonvolatile controller pro-
vidas is power fail detection. The DS1210 con-
stantly monitors the incoming supply. Whenthe
supply goes out of tolerance a precision com-
parator detects power fail and inhibits chip en-
able (CEO\). The third function of write protec-
tion is accomplished by holding the CEO\ output
signal to within 0.2 volts of the V., or battery
supply. If CE\ inputis low at the time power fail
detection occurs, the CEO\ output is kept in its
present state until CE\ is returned high. The
delay of write protection until the current mem-
ory cycle Is completed preventsthe corruption of
data. Powerfall detection occurs Inthe range of
4.75 volts to 4.5 volts with the tolerance Pin 3
grounded. If Pin 3in connected to V..., then
power fail detection occurs in the range of 4.5
volts to 4.25 volts. During nominal supply condi-
tions CEO\ will follow CE\ with a maximum
propagation delay of 20ns. The fourth function
the DS1210 performs is a battery status warning
so that potential data loss Is avoided. Each time
that the circuit Is powered up the battery voltage
is checked with a precision comparator. if the
battery voltage is less than 2.0 volts, the second
memory cycle Is inhibited. Battery status can,
therefore, be determined by performing a read
cycle after power-up to any location in memory,
verifying that memory location content. A sub-
sequent write cycle can then be executed to the
same memory location altering the data. If the
next read cycle fails to verify the written data,
then the batteries are less than 2.0V and data Is

in danger of being corrupted. The fitth function
of the nonvolatile controller provides for battery
redundancy. In many applications, data integrity
is paramount. In these applications It is often
desirable to use two batteries 1o ensurs reliabil-
ity. The DS1210 controller provides an internal
isolation switch which allows the connection of
two batteries. During battery backup operation
the battery with the highest voltage is selected
for use. lf one battery should fail, the other will
take over the load. The switch to a redundant
battery is transparent to circuit operation andto
the user. A battery status warning wili occur
when the battery in use falls below 2.0 volts. A
grounded V,r, pin will not activate a battery fail
warning. In applications where battery redun-
dancy is not required, a single battery should be
connected to the BAT1 pin. The BAT2 battery
pin mustbe grounded. The nonvolatile controller
contains circuitry to turn off the battery back-up.
This Is to maintain the battery(s) at its highest
capacity until the equipment is powered up and
valid data Is written to the SRAM. While In the
freshness seal mode the CEO\ and V., will be
forced to V. When the batteries are first at-
tached to one or both of the Vg, pins, Ve Will
not provide battery back-up until V., exceeds

Vorp @ SOt by the T, pin, and then falls below

BAT"

Figure 1 shows a typical application incorporat-
ingthe DS1210ina microprocessor-based sys-
tem. Section A shows the connections neces-
sary to write protect the RAM when V. is less
than 4.75 volts and to back up the supply with
batteries. Section B shows the use of the
DS1210 to hatt the processor when V. Is less
than 4.75 volts and to delay its restart on power-
up to pravent spurious writes.

052330 26
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SECTION A - BATTERY BACKUP Figure 1

DS1210
|8 1

+5V Vcop

Veco

VBATY

2

FROM
DECODER _CE

[4,]

71 VBAT2

cMOS |

f
©

=
. bt

S

,— GND

BATTERY BACKUP CURRENT DRAIN EXAMPLE

CONSUMPTION

DS12101,,, 100 nA
RAM I, 10 UA

Total Drain 10.1

SECTION B - PROCESOR RESET

VA

VBAT1

DS1210

‘ Vpar2

TOL

CE\

FROM PUSH

BUTTON RESET\

CEQ\

ce

PROCESSOR
RESEN
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ABSOLUTE MAXIMUM RATINGS*
Voltage on any Pin Relative to Ground

Operating Temperature

Storage Temperature

Soldering Temperature

* This Is a stress rating only and functional operation of the device at these or any other conditions
outside those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended perfiods of time may affect reliability.

-0.3Vto +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

RECOMMENDED DC OPERATING CONDITIO (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Pin 3 =GND Vear 4.75 5.0 55 v 1
Supply Voltage

' Pin3=V_, Ve 45 5.0 5.5 Vv 1
Supply Voltage
Logic 1 Input Vi 22 Ve #03| V 1
Logic 0 Input Vi -0.3 +0.8 A" 1
Battery Input VaarssVaarz 2.0 4.0 Vv 1,2

(0°C to 70°C, V= 4.75V to 5.5V, Pin 3 = GND)

DC ELECTRICAL CHARACTERISTICS

(Voo =4.5105.5V, Pin 3=V,

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Current lect 5 mA 3
Supply Voltage Veco V0.2 Vv 1
Supply Current Jeca 80 mA 4
Input Leakage L -1.0 +1.0 uA
Output Leakage | |, -1.0 +1.0 UA
CEO\ Output lon -1.0 mA 5
@2.4V
CEO\ Output lo, 4.0 mA 5
@0.4V
V. Trip Point Veerr 4.50 4.62 4.74 v 1
(TOL=GND)
V. Trip Point Vecr 4.25 437 4.49 \ 1
(TOL=V, ) :

(0°C 10 70°C, V= < Vg,)
CEO\ Output Vol Vgur- 0.2 v
Vaars O Vaurz laar 100 nA 2,3
Battery Current
Battery Backup lecoz 50 uA 6,7
Current@ V__ =
Vgur - 0.3V

052390 4/6




DS1210

CAPACIT{\_N_CE {t, = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Cu 5 pF
Capacltance
Output Cour 7 pF
Capacitance

AC ELECTRICAL CHARACTERISTICS -

(0°C to 70°C, Ve, = 4.75V to 5.5V, Pin 3 = GND)
(Voo = 4.510 5.5V, Pin3 = V)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
CE\ Propagation | 1., 5 10 20 ns 5
Delay
CE\High to 0 ns
Power Fall
(0°C t0 70°C, V., <4.75V , Pin 3 = GND)
(Voo <4.5,Pin3=V_)
PARAMETER SYMBOL MIN TYP MAX UNITS |NOTES
Recovery at teec 2 80 125 ms
Power Up
V. Slew Rate te 300 us
Power Down
V.. Slew Rate tep 10 us
Power Down
V.. Slew Rate ta 0 us
Power Up
CE\ Pulse Width | ., 1.5 us 7.8
NOTES

1. All voltages are referenced to ground.
2. Only one battery input is required.

3. Measured with V.
4. lccq, Is the maximum average load which the DS1210 can supply to the

memorias.

and CEO\ open.

5. Measured with a load as shown in Figure 2.
6. I ¢, is the maximum average load current which the DS1210 can supply to the memories
in the battery backup moda.
7. 1., max. must be met to ensure data integrity on power loss.

8. CEO\ can only sustain leakage current in the battery backup mode.
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TIMING DIAGRAM - POWER UP

@ AN\

VBAT-0.2v

/
__._ﬁ/ VIH |
CEO\
—» tpp

—»4 'REC

le— 'R
TIMING DIAGRAM - POWER DOWN

4—‘ce—>|
CR\

VIH ; ‘PF
ViK f— M
tep
 f— v
CEO\——_V—,H‘\ foE TN o BATOXY

: viL |
v —» | Je—1F
ot 475V AL;
K
N .25V
v
A
—r 'rB
OUTPUT LOAD Figure 2 +5 VOLTS

¢
1.1K
PIN 6 CEQ\
@
680N % ISOP! .
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module’ipcp16adrdec

flag '-r0';
title 'ipccpu ipl6 addr decode
ap 1990 31 aug'
iplép device 'P22V10';
al9,al8,al?7,al6,al5,al3,al2, mpo,usr,men, rdn,wrn
pin 1,2,3,4,5,6,7,8,9,10,11,13;

nwrb, nrdb, nwrc, nrdc, ne2wr, nepcs, nralcs, nralcs, ne2cs, nbscs

pin 14,15,16,17,18,19,20,21,22,23;
c,x,z = .C.,.X.,.Z.;
equations
'nbscs = !rdn & !men & al9 & al8 & al7 & !al6|& !ald & !al3 & !al2
# !wrn & !men & al9 & al8 & al7 & !al6|& !al5 & !al3 & !al2;

lne2cs = !rdn& !men& al9& al8& !al7& !al6& !alb
# !'wrn& !men& al9& al8& !'al7& l!al6& !al5& !al3& al2
# !wrn& !men& alg9& al8& !al7& !al6& !al5& al3& !al2
# !'wrn& !men& al9& al8& !al7& !al6& 'alS& al3& al2
# 'wrn& !men& al9& al8& !al7& !al6& !al5& !al3& !al2& !usr
# !rdn& !men&!ald9&!al8& !al7& !al6& !al5& mpo& !usr;
'nralcs = !men & !al9 & al8 & al7 & !alé6
# !men & !al9 & al8 & al7 & alé6;
'nraOcs = !men & !al9 & al8 & !al7 & !alé
# !men & !al9 & al8 & !al7 & alé6;
'nepcs = !men & !rdn & !al9 & !al8 & al7 & !alb
# 'men & !rdn & !al9 & !al8 & !al7 & !al6é & mpo & usr;
'ne2wr = !wrn & !men & al9 & al8 & !al7 & 'al6 & !al5 & !al3 & al2
# 'wrn & !men & al9 & al8 & !al7 & !al6 & !al5 & al3 & !al2
# 'wrn & !'men & al9 & al8 & !al7 & !al6é & !al5 & al3 & al2
# !wrn& !men& al9& al8& !al7& 'al6& !'alS& !'al3& !al2 & !usr;
'nrdc = !men & !rdn & !'al9 & !'al8 & !al?
# 'men & !rdn & !'al9 & !al8 & al7 & !al6
# !men & !rdn & !'al9 & al8 & !al?
# !men & !rdn & !al9 & al8 & al7



# !men &
# !'men &
# !men &
!nwrc = !men &
# !men &
!'nrdb = !men &
!'nwrb = !men &

end ipcplé6adrdec:;

!rdn
!rdn

!rdn

'wrn

'wrn

!rdn

lwrn

2l

2]

alog
alog
alg

'alg
alg

1alg

1alg

-4}

'al8 &
'al8 &
al8 &

als8
'al8;

'al8 &

'al8 &

lal?
al?7
1alé6;

al7 & alé6;

al7 & alé6;



module ipcpl7ioadr

flag '-r0';
. title 'ipccpu ipl7 io addr decode
ap 1990 03 sep’
ipl7p device 'P22V10';
al5,a9,a8,a7,a6,a5,a4,a3,a2,ioen, rdn,wrn, nrdb
pin 1,2,3,4,5,6,7,8,9,10,11,13,23;
niowb,niorb, niowu,nioru, ndbdir,nsrcs, nmrcs, ngprcs, nurcs
pin 14,15,16,17,18,19,20,21,22;

c,x,z = .C.,.X.,.Z.;

equations

'nurcs = !iocen & !al5 & !a9 & !a8 & a7 & l!ab & !a5:;

@
'ngprcs = !ioen& !wrn& !al5& !a9& !aB& a7& !ab& abS& !ad& !a3 & !alZ;
Inmrcs = !ioen& !wrn& !alS& !ad9& !a8& a7& ab6& !a5& !ad& !a3& !a2;
Insrcs = !ioen& !wrn& !al5& !ag9& !a8& a7& ab& a5& !ad& !a3& !a2;
'ndbdir = !iocen & !rdn & alb # !nrdb;
'nioru = !iocen & !rdn & !al5 & !a9 & !a8 & a7 & !ab & !ab5;
tniowu = !ioen & !wrn & !al5 & !a9 & !a8 & a7 & !a6 & !ab;

. 'niorb

!ioen & !rdn & al5;

!niowb tioen & !wrn & alb;

end ipcpl7ioadr;
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Lith. batt. B-400

Bl |
c1 cap.l1uF/40V Sol.Al- |[D9 R8 Res. SIL 4x 120R F11 |
c2 Cap. 100nF ker. c9 R10 Res. 47k E10 |
c3 Cap. 100nF ker. c9 R11 Res. 47k D9 |
c4 Cap.10uF/16V Sol.Al |G11||[R12 Res. 1k F13 '
cS Cap. 33pF ker. P150 |(F11|{R13 Res. 1k F12

cé Cap. 2-22pF trim F10| |R16 Res. SIL 9x10k c2

c7 Cap.10uF/16V Sol.Al |D4 R17 Res. SIL 9x10k F2

cs8 Cap.10uF/16V Sol.Al |H11||R18 Res. SIL 9x10k G2

c9 Cap.10uF/16V Scl.Al |H11]||R19 Res. SIL 9x10k E2

c10 Cap. 22pF ker. NPO A7 R20 Res. SIL 9x10k D7

Cl1l Cap. 22pF ker. NPO A7 R21 Res. SIL 9x10k D4

clz Cap. 100nF ker. A6 R22 Res. 4k42 1% Fl1

Cc13 Cap. 100nF ker. D6 R23 Res. 511R 1% Fl2

Ccl4 Cap. 100nF ker. D6 Sl Strap E8

Cc1l5 Cap. 100nF ker. HS s2 Strap Al2

Cclé Cap. 100nF ker. H4 s3 Strap BY

c17 Cap. 100nF ker. A8 S4 Strap H4

Ccl8 Cap. 100nF ker. H1 85 Strap H6

C1l9 Cap.10uF/16V Sol.Al |Al sS6 Strap BS

c20 Cap. 100nF ker. A2 s7 Strap E13

c21 Cap. 100nF ker. A3 S8 Strap E13

c22 Cap. 100nF ker. Ad s9 Strap D13

c23 Cap. 100nF ker. AS TP Test point H10

c24 Cap. 100nF ker. H10| |Vl Supp.diode SICTE-12 [Gl1

c25 Cap. 100nF ker. HS v2 Supp.diode SICTE-12 [H1l1

Cc26 Cap. 100nF ker. A9 v3 Supp.diode SICTE-5 B6

c27 Cap. 100nF ker. AlO | |X EURO conn H1

c28 Cap. 100nF ker. All]| |XT1 XTAL 12.288 MH:z B6

c29 Cap. 100nF ker. H7 XT2 XTAL 32.768 kHz CX-1|Fl0

c30 Cap. 100nF ker. H12

c31 Cap. 100nF ker. H8

c32 Cap. 100nF ker. H7

c33 Cap. 100nF ker. H9

c34 Cap. 100nF ker. H1l1l

c35 Cap. 100nF ker. H3

Cc36 Cap. 100nF ker. H2

ICl MB3771 D9

1Cc2 PC74HCT74P B10

1c3 PC74HCT221P c9

IC4 DPB8570AV G10

1CS NMAOS12D OPTION Bll

1C6 PC74HCTOOP E1l1l

1c? 74AS1000AN Fll

ics8 PC74HCTOOP D11

1c9 LTC485 D10

I1C10 SN75C189AN Cl1l

IC1l1 SN75C189AN G1l1l

I1C1l2 SN75C188N Cl1l :
I1c13 PC74HCT273P E8 |
1C14 DS1222 F8 |
1C15 HD647180X0CP6 A8

1C16 GAL22V10Q c4

1c17 GAL22V10 E4

1Cc18 HN27C101G-25 H8

1c19 HM628128LP-12 H6 |
1€20 HM628128LP-12 H5 !
Ic21 NQ28C64-250 H8

1C22 DS1210 B4

1C23 DS1210 Cc4

ic24 74ALS541N F2

1C25 74ALS541N E2 l
1c26 74ALS541N D2 !
1C27 74ALS, N &YS D2 §
1C28 74ALS541N B2 '
1C29 74ALSS541N c2

IC30 PC74HCTO4P Cc1l0

1C31 LM35D2 F1l1l )
Ll LED LD100-7 E13

L2 LED LD100-7 E13

P9 DB9S conn G13

P25 DB25S conn Al3

R1 Res. 22k E10

R2 Res. 22k E9

R3 Res. 22k D10

R4 Res. 47R D8

RS Res. 47k E10

R6 Res. 47k E10

ALTERVATIV FOR Ic {§/20: SRMZ20le0LC ),
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Jedec PAL list for IPL 6710 module

Pal name Pal position | Pal type Checksum | Comment
1P160 IC16 G22V10-25(22V10) C8B0
1P170 1C17 G22V10-25(22V10) 6414

Date: 91/05/08 13:55:56

Revision: 1.1

File name: ipc6710
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JENT L

@

SR

nex D
Wiy A, D

VERNTI

VAT A, DT
Bim

IN ORS
AR

R

ANC VRLLG
N OR4

i E1
CE DATRAHOO
LRy F2

CZ DATAFF
STER

-~ 2

4
S OF 008
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w4

e
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AF E751-KORT?

: DEa, ¥
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T PR
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______ e ;. 1YDe ’0s. Name:::Type
cl 10uF/16V _Sol.Al E8 1C32 LF356N Test point Fl0
\. c2 10ufF/16V Sol.Al G8 1C33 1S0122P Fé6 TP42 Tast point H10
c3 10uF/16V _Sol.Al A8 1C34 XTR110P F9 | [TR11 Trimmepotm. 1k cé
- Cc4 10uF/16V Sol.Al B8 1c35 LM358N E10]||TR12 Trimmepotm. 20k B6
cs 470nF ker. D6 |{1c3e6 IRFD9110 F11|{TR13 Trimmepotm. 20k D8
) _—{c6 1uF/40V__ Sol.Al c7 1¢37 HSSR-8200 F8 | [TR14 Trimmepotm. 20k B10
f —ic7 1uF/40V__ Sol.Al Al2]| [1c41 DAC1230LCJ-1 c4 | [TR21 Trimmepotm. 1lk D6
- Wi C11 3n3 ker. c6 1C42 LF356N H5 TR22 Trimmepotm. 20k B6
~— | C12 3n3 ker. B7 ICc43 IS0122P H6 TR23 Trimmepotm. 20k D8
’ c13 470nF ker. B8 1C44 XTR110P H9 | [TR24 Trimmepotm. 20k D10
Ccl4 100 nF B1l|{1C46 IRFD9110 H11 | {TR31 Trimmepotm. lk F6
C15 100 nF B11|[1c47 HSSR-8200 H8 | [TR32 Trimmepotm. 20k H6
c17 10uF/16V Sol.Al A2 1CS0 74ALS642 F4 TR33 Trimmepotm. 20k E8
cl8 100 nF A4 1c51 75447 B2 TR34 Trimmepotm. 20k G10
c1l9 100 nF H2 Ll Inductor Al2 [ (TR41 Trimmepotm. 1k G6
c20 100 npP H6 P EURO conn Al13 ]| |TR42 Trimmepotm. 20k H6
c21 3n3 ker. D6 RA 196k MR25 1% (option|Aé TR43 Trimmepotm. 20k E8
c22 3n3 ker. B7 RB 196k MR2S 1X {option]|C6 TR44 Trimmepotm. 20k H10
c23 470nF ker. JoX:] RC 196k MR25 1% (option]|Fé6 X EURQO conn H1l
c24 100 nF B1l| |RD 196k MR25 1X (option|Fé
c25 100 nF c11 | [r1l 8x10k G2
c31 3nd ker. F6 RS 1k G2
c32 3n3 _ ker. F7 | [R6 10k MR25 1% B2
c33 470nF ker. G8 ||[RrR7 10k MR25 1% B2
c34 100 nF F11/[r8 10k MR25 1% Ad
c35 100 nF F11|[R9 J32R MR25 1% ZJppR  |B4
c41 3n3 ker. G6 R10 e 2p R A9
. c42 3n3  ker. G7 R11 1%00 MR25 1% A6
c43 470nF ker. H8 | (R12 1k00 MR25 1% B8
c44 100 nF F11||R13 10k MR25 1% D11
. c45 100 nF Gl1| |R14 330R B12
— —ic50 1uF/40V  Sol.Al H9 | [R1S 47R B12
cS1 10uF/16V Sol.Al H3 | [R16 10k MR25 1% D11
c52 10uF/16V Sol.Al A2 R17 330R D9
D11 1N4148 E11|[R18 100K D9
D12 1N4148 D11 | {R19 270R Al2
D13 BZX85C16 B9 R20 +He P20R B9
D14 1N4148 c12 | {R21 1k00 MR25 1% B6
D15 1N4148 c12]| [r22 1k00 MR25 1% c8
D21 1N4148 B12| |R23 10k MR25 1% D11
D22 1N4148 B11 | [R24 330R D12
D23 BZX85C16 B9 | [Rr25S 47R D12
D24 1N4148 D12 | {R26 10k MR25 1% c9
D25 1IN4148 D12 | {R27 330R D9
D31 1N4148 H12 | [R28 100K D9
D32 1N4148 H1l | [R29 270R B1ll
D33 BZX85C16 F9 | |R30 i P20 R E9
D34 1N4148 E12] [R31 1k00 MR25 1% E6
D35S 1N4148 E12||R32 1k00 MR25 1% F8
D41 1N4148 H12| [R33 10k MR25 1X E9
D42 1N4148 H12} [R34 330R E12
D43 BZX85C16 G9 R35 47R E12
. D44 1N4148 G12] [R36 10k MR25 1% E1l
D45 1N4148 G12]| [rR37 330R E9
I1C1 74LS136N F2 | |R38 100K D9
1C2 74LS136N F2 | (R39 270R Gl1
1c3 74ALSOON c2 R40 He 820 R G9
1C4 74ALST4AN p2 | [R41 1k00 MR25 1% G6
1cs 74ALSS573N E4 R42 1x00 MR25 1% H8
1C6 74ALS138N E2 | |R43 10k MR25 1% E1l
1c7 AD1403N B2 R4 4 330R F12
1C8 LF356N B4 R4S 47R F12
1c9 NMA2415D E6 | [R46 10k MR25 1% E1l
1C10 NMA2415D D6 | IR47 330R E9
| I1c1l DAC1230LCJ-1 c4 R438 100K E9
| 1C12 LF356N B5 R49 270R H12
‘ 1c13 180122P B6 | {RSO 1k G2
| I1C14 XTR110P B9 |{swi DIL switch 4 el. 8 [H2
1C15 LM358N D10Y+S11 Strap AlO
| 1C16 IRFD9110 B1l |¥sS12 Strap All N —
1C17 HSSR-8200 B8 |+s21 Strap B10 o 71 L] —
1c21 DAC1230LCJ-1 D4 [¥822 Strap B11 AR AEA
1C22 LF356N B5 1s31 Strap E10 /
1€23 180122p c6 Ys32 Strap E1l {
1C24 XTR110P c9 “Isf1 Strap G10 |
1C26 IRFD9110 CllafS42 Strap Gl1
1c27 HSSR-8200 c8 ||TP12 Test point B10 -
, . TCc3l DAC1230LCJ-1 F4 | [TP22 Test point c10 {
Component locations
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4. Justering

De fire kanaler justeres hver for sig. For hver kanal findes fi-
re trimmepotmetre, TRxl, TRx2, TRx3 og TRx4, hvor x stdr for ka-
nal 1 til 4.

Fprst udlases (f.eks med TEST I/0 eller Ladder-Logic) en data-
verdi = 0 til den pageldende kanal.

Med digitalvoltmeter pa TPx2 trimmes pa TRx2 til offset er
mindre end * 1 mV. Dernzst trimmes TRx3 til offset er mindre
end *+ 2 mV pd spandingsudgangen for den pagazldende kanal.

Med en modstand pa 100,0 Ohm (0,1 %) forbundet mellem kanalens
strgmudgang og stel trimmes TRx4 til en visning pd mellem O mV
og 0,5 mV over mdlemodstanden (for omradde O - 20 mA).
*FFF | /eq)
Dernest udlases dataverdi = 32767 decimalt (TEST I/0) til den
pageldende kanal.

Med digitalvoltmeter pd spandingsudgangen trimmes pd TRxl til
en spending pd 10,00 V. Det kontrolleres, at der nu er en
spanding pa 2,000 V over strgmmdlemodstanden (svarende til
20,00 mA).

Med Ladder-Logic udlases derefter en step-spanding, med step af
255 decimalt for hver gennemlgb af koden, pd den pagzldende ka-
nal. Savel strgm- som spendingsudgangen betragtes med et oscil-
loscop. Det kontrolleres, at signalets indsvingninger og trin-
stgprrelser er ensartede.
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Justering:

Standardudgaven har strapning til O - 20 mA stre¢mudgang.

De fire kanaler justeres hver for sig. For hver kanal findes fire
trimmepotmetre, TRxl, TRx2, TRx3 og TRx4, hvor x star for kanal 1
til 4.

Fprst udlases (med debugger eller testprogram) dataverdi = O til den
padgeldende kanal og konverteringen startes.

Med digitalvoltmeter pd TPx2 trimmes pa TRx2 til offset mindre
end +- 1 mV. Dernast trimmes TRx3 til offset mindre end +- 2 mV
pa spandingsudgangen for den pagazldende kanal.

Isolationsforstarkeren har typisk et offset pa mindre end 10 mV
(kan males pa TPx2 med pin 15 og 16 kortsluttet pd ICx3); hvis
offset er storre end 20 mv, kan det vare svart at justere ud-
gangen pd kortet til nul. Da be¢r isolationsforstarkeren skiftes
(kan dog ogsa lg¢ses med en ekstra biasmodstand svarende til RA).

Med en modstand pda 100,0 ohm (0,1 %) forbundet mellem kanalens
strgmudgang og stel trimmes TRx4 til en visning pd mellem O mV og
0,5 mV over malemodstanden (for omrdde O - 20 mA).

PS.: Jlr#nq Aeqadsr Shiprer, shery fortehaan
. m«lq;‘u "me%mm #M%M%Mrﬁw 0.

Dernast udlases dataverdi = FFF hex (full scale output) til den
pageldende kanal og konverteringen startes. € 14-‘4
pz...Vcwvﬁ
)( //L( S &2/6 et ;),2,,)9
8 Med digitalvoltmeter pé spe&ndingsudgangen trimmes pa TRxl til en

, E \_ spendingsvisning pa 10,00 volt. Det kontrolleres, at der nu er en

spending pa 2,000 volt: over str¢mmélemodstanden (svarende til
20,00 mA).

Med debuggeren udlases derefter en step-spanding (optazl f.eks.
dataverdien med 200h for hvert gennemlpb af loop'en) pd den pa-
galdende kanal, og savel strgm- som spandingsudgangen betragtes med
et oscilloskop. Det kontrolleres, at signalets indsvingninger er
dempede, og at trinstg¢rrelserne er ensartede.

Pt
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Introduktion.

IPC/1 6751 modulet er et analog output kort med op til fire separate
kanaler, hvor hver kanal kan give savel et O - 10 V spandingssignal
som et 0 - 20 mA eller 4 - 20 mA current loop signal.
Standardudgaven har to kanaler og giver et 0 - 10 V spandingssignal
samt et 0 - 20 mA current loop signal for hver kanal.

D/A konverteringen for hver kanal foretages med en 12 bit D/A

konverter.

Udgangssiden er galvanisk adskilt (isolation 1500 V DC) fra
processor siden. Udgangssiden skal have en ekstern (falles)
stromforsyning.

Kortet indeholder skematisk fglgende kredsleb:

- D/A konverter, isolationsforsterker, V/I konverter og analog

udgangsforstarker for hver kanal.
- Felles spendingsreferance for D/A konverterne.

- DC/DC konverter til udgangskredslgbene, sa& kortet kan forsynes

fra een faelles ekstern forsyning.
- Adressedekodning og enabling for tilslutning til IPC/1 datamat.
Udgangene har beskyttelsesdioder og -modstande til beskyttelse mod

almindeligt forekommende transienter. Udgangene og den eksterne

stromforsyning har falles stel.
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Funktionel beskrivelse.

Kortet kan bestykkes med op til fire analog output kanaler. Standard
versionen af kortet har monteret de to fgrste kanaler, mens den

udvidede version af kortet har monteret alle fire kanaler.

Hver kanal er opbygget omkring tre hovedkomponenter: En 12 bit D/A
konverter DAC 1230, en isolationsforstazrker ISO122P og en spanding
til strgmslepjfe konverter XTR11O0P.

P4 kortet findes ogsd en fazlles spandingsreferance til D/A

konverterne.
Konverteringstid: 10 mS max. (fra start af konvertering).

V/I konverteren har en ekstern MOSFET til styring af udgangs-
strgmmen. Strgmudgangen kan strappes til enten O - 20 mA eller til
4 - 20 mA (dog skal kortet justeres pd ny efter strap-azndring).

For hver kanal er der foruden V/I konverteren anbragt en operations-
forsterker, der leverer et spandingsoutput.

Offset og gain kan trimmes separat for str¢m- og spandingsudgangen

for hver kanal.

Alle udgange (sével spanding som str¢gm) har falles stel; dette
gzlder ogsd den eksterne strgmforsyning. Forsyningen til kredsene pé
udgangssiden skal vare 24 V DC (+- 2V) og forbruget er max. 250 mA
for hvert kort. Dog er forsyningen til streomsl¢jferne fort ud
separat (men normalt forbundet til den faste eksterne forsyning).

Ved lesning fra en vilkarlig af kortets adresser vil der svares med

data = 00h som indikering af, at kortet er monteret.

Efter power-up er alle udgange pad kortet disablede, svarende til ud-
lest dataverdi = 00h. Ved fe¢rste konv. start kommando pad kanal 1
enables alle wudgange pd kortet. Der kan sdledes udlases initial
datavaerdier til kanalernes dataregistre og konverteres, inden alle
udgange samtidig &bnes ved start af konvertering pad kanal 1.
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Ved power-off for IPC datamaten disables kortets udgange, svarende
til udlesning af datavardi = 0O0Oh, uanset om den eksterne forsyning
til kortets udgangsside er on eller off.

Strapsettings:
S11 (21,31,41): For 4 - 20 mA: K k%
For 0 - 20 mA: SRk X
S12 (22,32,42): For 4 - 20 mA: X
For O - 20 mA: Sk

Tilslutning +til periferien foretages via en Europakonnektor DIN
41612, byggeform B, 64 polet hanstik, som er monteret pd kortet.

I stikket sazttes en adaptor (ogsd kaldet et periferistik), der er
padmonteret to specielle flanger, der dels muligge¢r fastspanding i
IPC/1 rack, dels muligge¢r fastspanding af periferistikket.

Tilslutning af signalledningerne (samt ekstern strgmforsyning) sker

i periferistikket (varenummer 6751c), der er forsynet med lodde-
terminaler:

Connections:

%_ Ch | #: Name: Channel #: Name:
1 ) i 0 (minus) NEG 0 15 (minus) NEG 15
N o 0 (plus) (POS_0) vy 15 (plus) POS 5
e 2 ' 1 (mious)  NEG™1 )l 16 (minus)  NEG_16¢__
pofgiets z 1 (plus) POS_; 16 (plus)  (POS_¥0) -~
me 268 a 2 (minus) NEG_2 17 (minus) NEG_17.7
e 28 s 2 (plus) POS_D 17 (plus) (POS THV?2
o'e 2¢ s 3 (miws)  NEG3 )l 18 (minue) NEGTIS
Di'® 32 4 3 (plus) (POS_ " 18 (plus) POS 18
ne 2 ° 4 (minus) NEG 4 18 (minus) NEG 19
g: :(f: : 4 (plus) POS 4 13 (plus) POS 19
o e 8 b 6 (minus) NEG & 20 {minus) NEG_20 ¥
o o) 7 s 6 (plus) POS 5 20 (ps) POS 20)TY
g :-,: “ 8 (minus) NEG 68 21 (minus) NEG_21 #°
e - 6 (plus) POS 6 21 (plus)  CPOS 21DV Y
me 1 w 7 {minus) NEG 7 22 (minus) NEQ 22
oo 2 ° 7 (pha) POS 7 22 (plus) POS 22
ble 0 o) 8 (minus) - NEG 8% 23 (minus) NEG 23
e o 2 8 (plus) Pos_8) T L 23 (plus) POS 23
oij® B 22 9 (minus) NEG 8 & 24 (mnus) NEG 24
Dea n 0 (ps)  (POS @)1 24 (pus)  POS 24
Mes = 10 (minus) NEG 10 26 (minus) NEG 25
ole 4 28 10 (plus) POS 10 25 (plus) POS 25
ooz 44 1 (minus)  NEG 11 26 (minus) NEG_26
ol e 1 s 1 (plua) POS 11 26 (plus) (POS 26).
Jjoeo 12 (miws) NEG 2¢ 27 (minus) NEG 27 /Ol cony
12 (plus) POS 12I2 27 (plus) -POS 270’ 4
[/ 13 (minus) NEG 134 28 (minus) NEG_28
\d\ e 13 (plus) ‘POS 1HV2 28 (plus) POS 28)-.. R
O - - W (mirvs) NEG M4 20 (minws) NEG=20 <thud Lo

14 (plus) POS 4 29 (plus) POS_2Q/
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Adressering.

Kortet optager 16 1/0 adresser; basisadressen sattes pd kortet pd et

switch register. Den til kortet h¢rende type-adresse (TYPE = 9) er
fast kodet i printet.

OuT:
+0F
+0E tilsv. for kanal 4
+0D (hvis
+0C monteret)
+0B
+0A tilsv. for kanal 3
+09
+08
+07 (ikke benyttet)
+06 konv. start tilsv. for kanal 2
+05 8 MSB data.....
+04 4 LSB data
+03 (ikke benyttet) for kanal 1
+02 konv. start (og enable alle outputs).
+01 8 MSB data.....
Base adr. +00 4 LSB data
76543210
Databit
IN: Alle adr.: Svarer med data = OOh.

Set up data:

Skriv data til Adr.1 (8 MSB), derefter data til Adr.0O (4 LSB).

Start konvertering:

Konvertering foretages f¢rst, ndr der udfegres en skrivning til
Adr.2 (data ligegyldig).
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TLE RLE KoM PONEBNTER HMsUTERES [ STAUVIAR) VERS/OPELN, SE TEXST,

Name  Type .- Pos Name - Type . ~Pos Name . Type:

c1 10uF/16V Sol.Al E8 1c32 LF356N H4 TP32 Test point F10

c2 10uF/16V Sol.Al G8 1¢33 1so0122p Fb6 TP42 Test point R10

c3 10uF/16V Sol.Al A8 IC34 XTR110P F9 TR11 Trimmepotm. 1k c6

Cc4 10uF/16V Sol.Al B8 IC35 LM358N E10| |TR12 Trimmepotm. 20k B6

c5 470nF ker. D6 IC36 IRFDI9110 F11||TR13 Trimmepotm. 20k D8
—JC6 1uF/40V Sol.Al c7 1C37 HSSR-8200 F8 TR14 Trimmepotm. 20k B10

—~4{Cc7 1uF/40V Sol.Al Al2||Ic41l DAC1230LCJ-1 G4 TR21 Trimmepotm. 1k D6

Wi C11 3n3 ker. c6 I1C42 LF356N H5 TR22 Trimmepotm. 20k B6
=i Cc1l2 3n3 ker. B7 1C43 180122P H6 TR23 Trimmepotm. 20k D8

c1l3 470nF ker. BB 1C44 XTR110P H9 TR24 Trimmepotm. 20k D10

Ccl4 100 nF B11||1IC46 IRFD9110 H11l | [TR31 Trimmepotm. 1k F6

Cc15 100 nF Bl1l 1C47 HSSR-8200 H8 TR32 Trimmepotm. 20k H6

cl7 10uF/16V Sol.Al A2 1C50 74ALS642 F4 TR33 Trimmepotm. 20k E8

c18 100 nF A4 ICS51 75447 B2 TR34 Trinmepotm. 20k G10

c1l9 100 nF H2 Ll Inductor Al2] [TR41 Trimmepotm. 1k G6

c20 100 nF H6 P EURO conn Al3 | |TR42 Trimmepotm. 20k H6

c21 3n3 ker. D6 RA 196k MR25 1% (option A6 TR43 Trimmepotm. 20k E8

c22 3n3 ker. B7 RB 196k MR25 1% (option|C6 TR44 Trimmepotm. 20k H10

c23 470nF_ker. D8 RC 196k MR25 1% (option|Fé6 X EURO conn H1

c24 100 nF B11j [RD 196k MR25 1% (option|Fé6

c25 100 nF Cl1|{R1 8x10k G2

c31 3n3 ker. Fb6 RS 1k G2

c32 3n3 ker. F7 R6 10k MR25 1% B2

c33 470nF ker. G8 R7 10k MR25 1% B2

Cc34 100 nF F11 [ |R8 10k MR25 1% A4

c35 100 nF F11| [r9 3328 MR25 1% ZppR |B4

c41 3n3 ker. G6 R10 te £25 R A9

Cc42 3n3 ker. G7 R11 1k00 MR25 1% A6

Cc43 470nF ker. H8 R12 1k00 MR25 1% B8

C44 100 nF F11||R13 10k MR25 1% D11

Cc45 100 nF Gl1 | [R14 330R B12

~1C50 1uF/40V Sol.Al H9 R1S 47R B12

c51 10uF/16V Sol.Al H3 R16 10k MR25 1% D11

c52 10uF/16V Sol.Al A2 R17 330R D9

D11 1N4148 E11|{R18 100K D9

D12 1N4148 D11 [R19 270R Al2

D13 BZX85C16 B9 R20 He SR B9

D14 1N4148 cl2| [R21 1k00 MR25 1% B6

D15 1N4148 Cl2| [R22 1k00 MR25 1% c8

D21 1N4148 B12 | |R23 10k MR25 1% D11

D22 1N4148 B11 | |R24 330R D12

D23 BZX85C16 B9 | [R25 47R D12

D24 1N4148 D12 | [R26 10k MR25 1% c9

D25 1N4148 D12 | |R27 330R D9

D31 1N4148 H12| |R28 100K D9

D32 1N4148 H11l | [R29 270R B11

D33 BZX85C16 F9 R30 e 220 R E9

D34 1N4148 E12 | |R31 1k00 MR25 1% E6

D35 1N4148 E12]|R32 1k00 MR25 1% F8

D41 1N4148 H12| |R33 10k MR25 1% E9

D42 1N4148 H12 | [R34 330R E12

D43 BZX85C16 G9 R35 47R E12

D44 1N4148 G12| |R36 10k MR25 1% Ell

D45 1N4148 G12| |R37 330R E9

Icl 74LS136N F2 R38 100K D9

1C2 74LS136N F2 R39 270R Gll

1c3 74ALSOON c2 R40 e 8lo R G9

1C4 74ALS74AN D2 R41 1k00 MR25 1% G6

1C5 74ALS573N E4 R42 1k00 MR25 1% H8

ICé 74ALS138N E2 R43 10k MR25 1% El1l

1c7 AD1403N B2 R44 330R F12

ic8 LF356N B4 R45 47R F12

1C9 NMA2415D E6 R46 10k MR25 1% Ell

1C10 NMA2415D D6 R47 330R E9

IC1l1 DAC1230LCJ-1 c4 R48 100K E9

I1C12 LF356N B5 R49 270R H12

1Cc13 180122P B6 R50 1k G2

I1Cl4 XTR110P B9 SWl DIL switch 4 el. 8 H2

I1C15 LM3S8N D10 | |S11 Strap Al0

I1C16 IRFD9110 B1ll||s12 Strap All

IC17 HSSR-8200 B8 S21 Strap B10

1c21 DAC1230LCJ-1 D4 S22 Strap Bl1l

1Cc22 LF356N BS S31 Strap E10

1c23 180122P Cc6 S32 Strap El1l

1C24 XTR110P c9 S41 Strap G10

I1C26 IRFD9110 Cl1}||s42 Strap Gl1l

1C27 HSSR-8200 c8 |[TP12 Test point B10 |

I1Cc31 DAC1230LCJ-1 F4 TP22 Test point c10 I

Component locations

PCB:6017 / D-A
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Manual for IPC/1 6751 Analog Output modul.

Forbindelser til bus:

Pin:

O 00 N 60 O b W N -

W WWERNNNNNNNNNNKRERBRRBRIRRR B B
N HF O WV ONO0O U B WNPRPOWO®NOT B WN K O

|

+ 5V
GND
+12 V
*RESET*

A7
A5
A3
Al
IA3
IAl
D7
D5
D3
D1

*INR*

-12 Vv
GND
+ 5V

X konnector.

17

Q

+ 5V
GND
+12 V
CLK

Ab
A4
A2
AO
IA2
IAO
D6
D4
D2
DO

*OQOUTR*

-12 v
GND
+ 5V



Manual for IPC/1 6751 Analog Output modul. 18

Forbindelser til stik: P konnector.
Pin: a b
1
2 GND +V Loop
3 GND +V Loop
4 GND +V Conv.
5 GND +V conv.
6 GND
7 GND
L) 8 GND
9 GND
10 GND I outchl
11 GND Voutchl
12 GND
13 GND
14 GND I outch 1
15 GND V out ch %
16 GND
17 GND
18 GND I out ch 3
19 GND V out ch 3
20 GND
‘ 21 GND
22 GND I out ch ¥
23 GND V out ch ¥
24 GND
25 GND
26 GND
27 GND
28 GND GND (Conv. retur)
29 GND GND (Conv. retur)
30 GND GND (Loop retur)
31 GND GND (Loop retur)
32



DAC1208/DAC1209/DAC1210/DAC1230/DAC1231/DAC1232

National
/‘ Semiconductor
Corporation

MICRO-DACT™M DAC1208, DAC1209, DAC1 210, DAC1230,
DAC1231,DAC1232 12-Bit, uP Compatible,
Double-Buffered D to A Converters

General Description

Tho DAC1208 and tho DAC 1230 sones aro 12-bit multiply-
ing D to A converters designed to interface directly with a
wide variety of microprocessors (8080, 8048, 8085, Z-80,
etc.). Double buffering input registers and associated con-
trol lines allow these DACs to appear as a two-byte “stack"”
in the system's memory or I/0 space with no additional in-
terfacing logic required.

The DAC1208 series provides all 12 input lines to allow sin-
gle buffering for maximum throughput when used with 16-bit
processors. These input lines can also be externally config-
ured to permit an 8-bit data interface. The DAC1230 series
€an be used with an 8-bit data bus directly as it internally
formulates the 12-bit DAC data from its 8 input lines. All of
these DACs accept left-justified data from the processor.

The analog section is a precision silicon-chromium (Si-Cr)
R-2R ladder network and twelve CMOS current switches.
An inverted R-2R ladder structure 1S used with the binary
weighted currents swilched between the IgyT; and louTt2
maintaining a conslant current in each ladder leg indepen-
dent of the switch slate. Special circuitry provides TTL logic
Input vollage level compatibility.

The DAC1208 series and DAC1230 series are the 12-bit
members of a family of microprocessor compatible DACs
(MICRO~DACS”"), For applications requiring other resolu-
tions, the DAC1000 serigs for 10-bit and DAC0830 serios
for 8-bit are available allernatives.

Features
™ Linoarily specilied with zero and full-scale adjust only
® Direct interface to all popular microprocessors

| Double-buffered, single-buffered or flow through digital
data inputs

m Logic inputs which meet TTL voltage level specs (1.4v
logic threshold)

= Works with + 10V reference—full 4-quadrant
muitiplication

m Operates stand-alone (without uP) it desired

W All parts guaranteed 12-bit monotonic

m DAC1230 seriss is pin compatible with the DACO0830
series 8-bit MICRO-DACs

Key Specifications
m Current Settling Time
B Resolulion
B Linearity (Guaranteed
over lemperalure)
m Gain Tempco
® Low Power Dissipation
m Single Power Supply

1 us
12 Bits

10, 11, or 12 Bits of FS
1.3 ppm/*C

20 mwW

5 Vpg to 15 Vpg

Typical Application

CONTROL BuS Vee
o :

S0
FULL-SCALE
ADIYST

SYTE 1/8VTEZ
XFER

™
oara s us::> MICRO.0AC
L 20 #ins

wPousS

15V

1ER0
ADJUST

TL/H/5690~1

4-74

“Absolute Maxim
/Mrospacel s;()

6'““:1 e Natlonal <
; olrs for availabili
1and 2)

Supply Voitage (Vec)

’ at Any Digital Inpu’
o aana at VREF INPUL
! ::Je Temperature Ran
: Ppackage Dissipation at Ta
i ote ) _ '
Z pC Voltage Applied to lot
;o (Noted)

) ESUSusceplablhty
i

|

t

{

Electrical Char:
Vege = 10.000 Voc. Vpc
Note 13); all other limits

a o Parameter
I{ fesolution

¢ Unearity Error

! (End Point Linearity)

1
1
s
t
1

" Ddterential Non-Linearity

v
1
!
It

Monotonicity

Gain Error (Min)

Gain Emor (Max)

Gain Error Tempco
Power Supply Rejection

Reference Input Resistal
Reference input Resista

Output Feedthrough Errc

Output Capacitance

Supply Current Drain
Qutput Leakage Curren!
loutt

lout2
-_—
Digital Input Threshold

—
Digital Input Currents




JAC1230,

ull-scale adjust only
oprocessors
o flow through digital

:age level specs (1.4V

4-quadrant
) if desired
Jnic
le with DAC0830
1 pus
12 Bits

0, 11, or 12 Bits of FS
1.3 ppm/°C

20 mW

5 Vpg 1o 15 Vpg

TL/H/5690-1

R W'Y | ‘-

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

(Notes 1 and 2)

Supply Voltage (Vo)
Voltage at Any Digital Input
Voltage at VRer Input
Storage Temperature Range

Package Dissipation at Tp =25°C

(Note 3)

17 Vpo
Vco o GND
125V

—65°Cto +150°C
500 mwW

DC Voltage Applied to loytq or louT2

(Note 4)
ESD Susceptability

~100 mV to Vg
800V

Electrical Characteristics

VRer = 10.000 Vpc, Veo=11.4 Vg to 15.75 V

Operating Conditions

Lead Temperature (Soldering, 10 seconds)

Temperature Range

DAC1208LCJ, DAC1209LCy,
DAC1210LCJ, DAC1230LCy,
DAC1231LCJ, DAC1232LCJ
DAC1208LCJ-1, DAC1209LCJ-1,
DAC1210LCJ-1, DAC1230LCJ-1,

DAC1231LCJ-1, DAC1232LCJ-1

Range of Ve

Voltage at Any Digital Input

300°C

TMIN < Ta = Timax

—40°C < Tp < +85°C

0°C <

Ta € +70°C

4.75 Vpc to 16 Vpe

Vee to GND

DG unless otherwise noted. Boldface limits apply from Tyy to Tyax (see

Note 13); all other limits Ty = T, = 25°C.
T Tested | Design
Parameter Conditions Notes ( Not){epi 0) Limit Limit Units
(Note 5) | (Note 6)
Resolution 12 12 12 Bits
Linearity Error Zero and Full-Scale 4,7,13
(End Point Linearity) Adjusied
: DAC 1208, DAC1230 0.012 0.012 % of FSR
DAC1209, DAC1231 0.024 0.024 % ¢f FSR
DAC1210, DAC1232 0.050 0.05 % ¢! FSR
- Differential Non-Linearity Zero and Full-Scale 4,7,13
Adjusted
DAC1208, DAC1230 0.018 0.018 % of FSR
DAC1209, DAC1231 0.024 0.024 % of FSR
DAC1210, DAC1232 0.050 0.05 % of FSR
Monotonicity 4 12 12 12 B-s
Gain Error (Min) Using Internal Rgy, 7 -0.1 0.0 % 0! FSR
Gain Error (Max) Viet = £10V, £1V 7 -0.1 ~0.2 % of FSR
Gain Error Tempco 7 1.3 +6.0 ppmc!FS/°C
Power Supply Rejection Ali Digital Inputs
Latched Hign 7 +3.0 +30 ppm of FSR/V
Reference Input Resistance (Min) 13 15 10 10 Kt
Relerence Input Resistance (Max) 15 20 20 -
Output Feedthrough Error VReF =20 Vp-p, { =100 kHz
All Data Inputs Latched 9 3.0 mVp-p
. Low
Output Capacitance All Data Inputs  loyT+ 200 pE
Latched High  IgyT2 70 PF
All Data Inputs  lgyT9 70 pF
Latched Low  IgyT) 200 pF
Supply Current Drain 13 2.0 2.5 mA
Output Leakage Current
lour All Data Inputs Latched 11,13 0.1 15 15 nA
Low
louta All Data Inputs Latched 11,13 0.1 15 15 n4
High
Ogital Input Threshord Low Threshold 13 0.8 0.8 Voo
High Threshold 13 2.2 2.2 Vos
“9ital Input Currents Digital Inputs <0.8V 13 -200 | -200 uAse
Digital Inputs >2.2v 13 10 10 RANS

MR AT, g A ‘w v e et
e s ) PN "’
R e

oy
Ny N L IESTR

¢€2iOVa/1E21LIVA/0€210VA/0L210VA/602LIVA/802LIVA

— et e




b
12§ R S
B : =~ | Electrical Characteristics (Continued)
i 3 ! O VRrF = 10.000 Vg, Ve = 1.4 Voe 10 15.75 Vg unless otherwise noled. Boldtace limits apply from Tmin to Thax (
r ‘ S| Note 13); all otner limits Ta = T, = 25°C. See
. [ ~
N i pa s Tested Design
i v ~N Symbol Parameter Conditions e Typ Limit Limit Uni
H v Note (Note 10) Nity
: - (8] (Note 5) (Note 6)
. : : g AC CHARACTERISTICS
~ .
r' cc'; lg Current Setting Time ViL = 0V, Viy = 5v 1.0 us
[ ' N Write and XFER ViL =0V, Vjy = 5V 8 50 320
' 2 Pulse Width Min, 320
! Q| s Data Setup Time Min. ViL = OV, Vjy = 5V 70 320
o 320
-~
: N toH Data Hold Time Min. ViL = OV, Vi = 5V 30 90
: (&) 90 ns
; <L . R
v (=) ics Control Setup Time Min. ViL = 0V, vy = 5v 60 320
e § 320
H 2‘. fcH Control Hold Time Min. ViL = 0V, Viy = 5v [¢] 10
(&) Note 1: Absoiute Maximum Ratings indicate limils beyond which damage o the device may occur. OC and AC electrical specificalions do not apply when operaty
Perating
{ < the device beyond its specified operating conditions.
N .
! 9 Note 2: All voltages are measured with respect lo GND, unless otharwise specified.
; 8 Note 3: This 500 mwW specication applies for alt packages. The low intrinsic power dissipation of this part (and the fact that there is no way to significantly modily
‘; N the power dissipation) removes concern for heat sinking.
3 v : 6 Note 4: Both Ig;7, and loyrz must go to ground or the virtual ground of an operatonal amplifier. The linsanty ercor is degraded by approximately Vg = VRrge. For
< example, if VRgr = 10V then a 1 mv offsel, Vg, on lgyT) or lout2 will introduce an additional 0.01 % linearity error.
o Note 5:

Tested and guaranteed to National's AOQL (Average Outgoing Quaity Level).
Note 6: Design limits are guaranteed but not 1002
' i and Vagr = ~ 10V to + 10V,
o Note 7: The unit FSA stands for lull-scale range. Linearity Error and Power Supply Rejection s
. VREF value to indicale the true performance of the pan. The Linearity Error specification of
R performing a zero and full-scale adjustment, the plot of the 4096 analog voltage outputs will eac

2ero and full-scale. The unit ppm of FSRi(parts per million of tull-scale range) and ppm of FS(parts per million of tull-scale) are used for convenience to define specs
. of very smal} percentage values, typical of higher accuracy converters, In this instance, 1 ppm of FSR=Vggp/106 i3 the conversion factor to provide an aclual

. gan arror tempco spec of * 6 ppm of FS/°C represents a worst-case luil-scale gain error change with lemperature from
—-40°Cto +85°C of {6)(VREr/106)(125°C) or +0.75 (1073} Vpge which s =0 075%

* of VRer.
Note 8: This spec imphes that all parts are guaranteed to operate with a write pulse or t
100 ns. The entra write pulse must occur within the valid data interval tor the spectfi

Note 9: To achieve this low feedthrough in the D package, the user must ground thy
Note 10: Typicals are at 25°C and represent the most likely parametric norm.

Note 11: A 10 nA leakage current with Afp = 20k and VAagg =
Note 12: Human body model, 100 pF discharged through a 1
Note 13: Tested limit for ~ 1 suffix Pans applies only at 25°C.

Connection Diagrams

e tesled. These limits are not used lo calculats oulgoing quality levels. Guaranteed for Vee = 114V 10 1575y

pecs are based on this unit to eliminate dependence on a particuiar
the DAC1208 is 0.012% of FSR(max). This guarantees that aher
h be within 0.012% v VRer of a straight line which passes through

ransfer pulse width (tw) of 320 ns. A typical par will operate with ty of only
ed tw, 1ps. oy and ts to apply.

@ metal lid. if the Iid 1s left fioaling the feedthrough 18 typically 6 mv.

10V corresponds 1o a zero error of (10 <10-9.c20 103) <100%

10V or 0.002% of FS,
-5 kil resistor.

Dual-In-Line Package Dual-In-Line Package
' 0
& — L vee & — Vee
i L yyre vivres WA~ L wvre vivres
ono 2 FL aiz ano =Y L Wi
no_
o1y = [~ T oy L
: o, L o1 s "
: . — LN
. oACIZON, " = oacizm, [ oo
oy Y oAcraoy, 12 o1, oACIIY,
: oac12n olg =Y oAcI2 2 aigioty
1 1
: o, = = oy
B o1y L 1 Olygi0nz)
1 17
. o1y = — o1y
¥ ‘-'- A
[ orgasn Y 1% 1 ner OlyyM38) 01y
vaer =4 L oy s L
Y P i ano L F= 1aots
100 view
o =2 =8 lours
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Definition of Package Pinouts

CONTROL SIGNALS (all control signals are level actuated)
CS: Chip Select (active low). The &5 wil enable WRT.
WR1: Write 1. The active low WHT 1s used to load the digital
data bits (DI) into !hginpul latch. The data in the input latch
is latched whon WRT is high. The 12.bit nput latch is split
into two latches. One holds the first 8 bits, while the other
holds 4 bits. The Byle 1/8yta 3 control pin is used to select
both latches when Byte 1/Byte 2 is high or to overwrite the
4-bit input latch when in the low state.

Byte 1/Byte 2: Byte Sequence Control. When this control is
high, all 12 locations of the input latch are enabled. When
low, only the four least significant locations of the input latch
are enabled.

WR2: Write 2 (actve low). The WR2 will enable XFER.

XFER: Transfer Control Signal (active low). This signal, in
combination with WR2, causes the 12-bit data which is
available in the input latches to transfer to the DAC register,
Dlg to Diyy: Digital Inputs. Dly is the least significant digital
input (LSB) and Dlyy is the most significant digital input
(MSB).

louT1: DAC Current Output 1. loyTy is a maximum for a
digital code of all 1s in the DAGC register, and is zero for all
Os in the DAC register.

lout2: DAC Current Output 2. oyt is a constant minus

lout1. or lout; +loyT2 =constant (for a fixed reference
voltage). This constant current is

1
VRgr % (1 - ——
REF ( 4096)

divided by the reference input resistance.

Rey: Feedback Resistor. The feedback resistor is provided
on the IC chip for use as the shunt feedback resistor for the
external op amp which is used 1o provide an output voltage
for the DAC. This on-chip resistor should always be used
(not an external resistor) since it matches the resistors in

the on-chip R-2R ladder angd tracks these resistors over
temperature.

VRer: Reference Voltage Input. This input connects an ex-
ternal precision voltage source to the internal R-2R ladder.
VREF can be selected over the range of 10V to —10V. This
is also the analog voltage input for a 4-quadrant multiplying
DAC application.

Vce: Digital Supply Voltage. This is the power supply pin for
the pan. Vcc can be from 5 Voc to 15 Vpe. Operation s
optimum for 15 Vpc.

GND: Pins 3 and 12 of the DAC1208, DAC1209, and
DAC1210 must be connected to ground. Pins 3 and 10 of

ANALOC OyTPUT

JOEAL RESPONSE

OIGITAL INPUT

a) End Point Test After Zero
and FS Adjust

the DAC1230, DAC1231, and DAC1232 must b
to ground. It is important that lout, and lout ar;‘;"\
potential for current switching applications, f\n dm%

of potential (Vog on these pins) will resuit in a ke
change of ineary,

Vos
3 VRer
For example, it VRer = 10V and those

mV offset from louT, and |OUT2. the line
0.03%.

9round ping 4,

. L
arity change w '

k)

Definition of Terms

Resolution: Resolution is defined as the regj
number of discrete steps in the DAC output. it js direcs,
related to the number of switches or bits within the Dac F;
example, the DAC1208 has 212 or 4096 Steps and therar,,,
has 12-bit resolution. )

Procal gf )

Linearity Error: Linearity error is the maximum deviatiy
from a straight line passing through the ENdpOInts of me
DAC transfer characteristic. 1t is measured after adjystn.
for zero and tull-scale, Linearity error is a parameter intnn;.;
to the device and cannot be externally adjusted.
National's linearity test (a) and the best straight line tegy &
used by other suppliers are illustrated below. The begy
straight line (b) requires a special zero and FS adjustmen
for each part, which is almost impossible for the user 1
determine. The end point test uses a standard 2ero FS ag.
lustment procedure and is a much more stringent test for
DAC linearity,

Power Supply Sensitivity: Power supply sensitivity is 5
measure of the effect of power supply changes on the DAC
full-scale output.

Settling Time: Full-scale current settling time requires zerp
to full-scale or full-scale to zero oulput change. Settling time
is the time required from a code transition untii the DAC
output reaches within + Y2 LSB of the final output value.

Full-Scale Error: Full-scale error is a measure of the output
error between an ideal DAC and the actual device output
Ideally, for the DAC1208 or DAC1230 series, tull-scale i
VRee—1 LSB. For VREF=10V and unipolar operation,

VFULL-SCALE = 10.0000V — 2.44 mV=9.9976V. Full-scale
error is adjustable to zero.

Difterential Non-Linearity: The difference between any
two consecutive codes in the transfer curve from the theo-
retical 1 LSB is differential non-linearity.

Monotonic: If the output of a DAC increases for increasing
digital input code, then the DAG is monotonic, A 12-bit DAC
which is monotonic to 12 bits simply means that input in-

creasing digital input codes will produce an increasing ana-
log output.

*173LSH EARQA SAND
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ADVANCE INFORMATION SUBJECT TO CHANGE
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BURR-BROWN?® |So1 22P

ADVANCE INFORMATION
SUBJECT TO CHANGE
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Precision Lowest Cost
ISOLATION AMPLIFIER . .

FEATURES APPLICATIONS

® 100 % TESTED FOR HIGH-VOLTAGE @ INDUSTRIAL PROCESS CONTROL:
BREAKDOWN Transducer Isolator, Isolator for Thermo-

@ RATED 1500 Vrms couples, RTDs, Pressure Bridges, and

Flow Meters, 4mA to 20mA Loop Isolation
® GROUND LOOP ELIMINATION

© HIGH IMR: 140dB at 60Hz
@ BIPOLAR OPERATION: V, = 10V
@ SINGLE-WIDE 16-PIN PLASTIC DIP ® MOTOR AND SCR CONTROL

@ EASE OF USE: Fixed Unity Gain © POWER MONITORING
Configuration ® PC-BASED DATA ACQUISITION

® TEST EQUIPMENT
©® VENDING MACHINES

DESCRIPTION

The ISO122P is a precision isolation amplifier incor-
porating a novel duty cycle modulation-demodulation
technique. The signal is transmitted digitally across
a 2pF diffcrential capacitive barrier. With digital modu-
lation the barrier characteristics do not affect signal
integrity, resulting in excellent reliability and good high
frequency transient immunity across the barrier. Both
barrier capacitors arc imbedded in the plastic body of
the package.

The 1SO122P is easy to use. No external components
are required for operation. The key specification of
0.01% max nonlincarity is guaranteed, withupto 50kHz
signal bandwidth and 200pV/°C max V y drift typical.
A power supply range of 4.5V to £18V and quiescent
current of $4.5mA on Vy, and 14.5mA on Vg, make
these amplifiers ideal for a wide range of applications.

International Alrport industrial Park  «  Malling Addrass: PO Box 11400+ Tucson, AZBST34 - Street Address: 6730 8, Tucson Bid.  « Tucson, AZ 85706

Tol: (602) 746-1111__ »  Twx: 910952-1111__«  Coble: BBRCORP - Tolox: 66-6491  «  FAX: (602) 853-1510
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SPECIFICATIONS

AtT,=25°Cand V,1 = V.2 = 15V unless otherwise noted.

ADVAMCE INFORMATION SUBJECT TO CHANGE

PARAMETER CONDITIONS MIN TYP MAX UNITS
ISOLATION
Veltage Rated Continuous AC 60Hz 1500 VAC
100% Test 1 1s, 5pc PO 2400 VAC
Isolation Mode Rejection 140 ds
Barrier Impedance 10" 2 jpf
Leakage Current at 80Hz Voo = 280VrMS 0.18 05 wArms
GAIN Vo = 10V
Nominal Gain 1 v
Qaln Error 1.05 +.30 *4FSR
Galn vs Temperature 110 ppmV°C
Nonlinearity £.008 +.018 *%FSA
INPUT OFFSET VOLTAGE
Initial Offset 15 50 mv
vs Temperature 1200 N/
vs Supply 2 mvwv
Nolse 4 ;NNE
INPUT
Voltage Range £10 v
Resistance 200 kQ
OUTPUT
Voitage Range £10 212 v
Cument Orive 15 %15 mA
Capacitive Load Drive 1000 pF
Ripple Voitage'® 10 mvpp
FREQUENCY RESPONSE
Small Signal Bandwidth 50 kHz
Slew Rate 1.5 Vips
Settling Time Vo= 210V
0.1% 50 Hs
0.01% 150 us
Overload Recover Time 150 us
POWER SUPPLIES
Rated Voliage 15 v
Voltage Range 245 118 v
Quiescent Cument: V,, 145 16.5 mA
Vg 14.5 16.5 mA
TEMPERATURE RANGE
Specification 0 70 *C
Operaling -25 85 °C
Storage 25 85 °C
o, 100 “cw

NOTES: (1) Tested at 1.4 X rated, failon 5pC partial discharge leakage current on five succassive pulses. (2) Ripple frequency

Is at carrier frequency (S00kHz).

Burr-Brown IC Data Book

4-58

Vol.33

ADVAN

CONNECTION DIAGF

Top View

¢Vm
~ ]

Var [}
o [

MECHANICAL

P Package — Single-Wide

— A _

r——— Al —
= B ER—
. )..
p”]
S L B §
N\
F o
DU
|
a -
H

THEORY OF

The ISO122P isolation ¢
section galvanically iso
pacitors built into the |
cycle modulated and tra
The output section rece
itback to an analog volta
inherent in the demodu!
fabrica!ed.lhen lasertrin
ing common to both inj
e then mounted on op
isolating capacitors me

MODULATOR

An input amplifier (Al
between the input curren
current source. This ci
switchable 200pA sour

2 Burr-Brown IC Da




CHANGE

UNITS

VAC
VAC
dB
QlipF
pAms

NV
*%FSR

%FSR

;;<<

*C
*C
c
*Cw

2) Ripple frequency

Vol. 33

ADVANCE INFORMATION SUBJECT TO CHANGE

cONNECTlON DIAGRAM ABSOLUTE MAXIMUM RATINGS
p—
Supply Voltage +18V
Top View Vo 100V
] Conts lation Voltage 1500Vrms
w Ej f16] Gnd Vo, OV 20KV
Junction Temperatue +160°C
-v |2 15]V, ge Temp +85°C
E " Laad Tempx (soldering, 10s) +300°C
Output Short to C Continuous
Vour (1] o]-v
and [8] IRy
MECHANICAL
P Package — Single-Wide 16-Pin Plastic DIP
r— A — INGHES | MILUM NOTE: Leads In
I A — Did | WIN | MAX | MN_[Max true position within
A 1 7a0 [0 | wsi(:2| 001 (025mmRal
51 o725 [ 765 | 184211994 MMC at seating
- B1 B 230 | 290 | 5.85 | 138 plane. Pin numbers
P 1] 200 | 250 | 5.09_| 636 shown for reference
il 120 | 200 | 205 1509 only. Numbers may

kl’ln1
F 1

c

1 =T

not be marked on
package.

015 | 023 [ 0.38 ]059
030 | 070 ] 0.76 J1.78
ASIC | 2.54 BASIC
020 | 050 { 051 [127
008 | 015 | 020 1038

! Ky
G dlp T ) M~/

Sealing
Plane

g

070 | 150 | 1.78 | 382
300BASIC | 7.63BASKC |
] 150 | 0 | 1%
010 | 030 | 0.25 }0.76
025 | 050 [ 084 {127

-uz;r-xf—zo-noolgum
2
'

THEORY OF OPERATION

The ISO122P isolation amplifier uscs an input and an output
section galvanically isolated by matched 1pF isolating ca-
pacitors built into the plastic package. The input is duty-
cycle modulated and transmitted digitally across the barrier.
The output section receives the modulated signal, converts
itback 10 an analog voltage and removes the ripple component
inherent in the demodulation. Input and output sections are
fabricated, then laser trimmed for exceptional circuitry match-
ing common to both input and output sections. The sections
are then mounted on opposite ends of the package with the
isolating capacitors mounted between the two sections.

MODULATOR

An input amplifier (A1, Figure 1) integrates the difference
between the input current (V N’ZOOkQ) and a switched £100pA
current source. This current source is implemented by a
switchable 2004A source and a fixed 100pA current sink.

Burr-Brown IC Data Book

4-59

To understand the basic operation of the modulator, assume
that V,, = 0.0V. The integrator will ramp in one direction
until the comparator threshold is exceeded. The comparator
and sense amp will force the current source to switch; the
resultant signal is a triangular waveform with a 50% duty
cycle. The internal oscillator forces the current source 10
switch at the 500kHz frequency. If V|, changes, the duty
cycle of the integrator will change to keep the average DC
value at the output of Al near zcro volts

DEMODULATOR

The sensc amplifier drives a switched current source into
integrator A2. The outputstage balances the duty-cycle modu-
lated current against the feedback current through the 200k
feedback resistor, resulting in an average value at the Vyr
pinequal to V. The sample and hold amplifiers in the output
feedback loop serve to rcmove undesired ripple voltages
inherent in the demodulation process.

Vol. 33
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ADVANCE INFORMATION SUBJECT TO CHANGE

Isolation Barriar
200pA : 2004A

1pF 1pF

m

Sensa 1pF 1pF Sense
200K0 150pF 100pA : 150pF 200kQ
Vo B-———{ o~
- ™ (D) Vo
T
A2

OJCKO)

+Vy, Gndt Vi

&5
OJOKC)

4V, Gnd2 v

FIGURE 1. Block Diagram.

BASIC OPERATION

SIGNAL AND POWER CONNECTIONS

Each power supply pin should be bypassed with 1F tantalum
capacitors located as close to the amplifier as possible. The
intenal frequency of the modulator/demodulator is set at
500kHz by an internal oscillator. Therefore if it is desired

to minimize any feedthrough noise (beat frequencies) from
a DC/DC converter, use a pie filter on the supplies (See
Figure 2).

Isolagion Barrier

Gnd

.V.‘

10uH (1)

n L A >
WX T TFT |Twe T T0T"

10kH (1)

>V, pmte 2V,

m |1
|

ADVANC

pF W WF L 10F  1pF 1F
NOTE: (1) Optional. See text.
FIGURE 2. Applications Figure.
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FIGURE 3. Programmat
Gains of 1, 1

e, =12

L}

Charga/Discharge
Control

&_—
FIGURE 4. Battery Mc
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BURR-BROWN® XTR110

PRECISION VOLTAGE-TO-CURRENT
CONVERTER/TRANSMITTER

FEATURES APPLICATIONS

o 4mA TO 20mA TRANSMITTER o INDUSTRIAL PROCESS GONTROL

o SELECTABLE INPUT/OUTPUT RANGES: e PRESSURE/TEMPERATURE TRANSMITTERS
OV to +5V. OV to +10V Inputs o CURRENT-MODE BRIDGE EXCITATION
gmr‘%;‘l’g‘é SmA to Z5mA Outpuls o GROUNDED TRANSDUCER CIRCUITS

o 0.005% MAX NONLINEARITY, 14 BIT . 2335&"‘}':3““5 REFERENCE FOR DATA

o PRECISION -+10V REFERENCE OUTPUT o PROGRAMMABLE CURRENT SOURCE FOR TEST

o SINGLE SUPPLY OPERATION EQUIPMENT

o CURRENT SOURCING TO COMMON o AUTOMATED MANUFACTURING

¢ WIDE SUPPLY RANGE. 13.5V T0 40V o POWER PLANT/ENERGY SYSTEM MONITORING

DESCRIPTION

The XTRII0 is a monolithic precision voltage-to-  An external transistor can be added for more cur-
current converter. It can convert standard OV to  rent, e.g. 33mA for 30002 bridges.

+10V or 0V to +5V inputs into 4mA to 20mA, or  The XTRIIO is a key data acquisition component,
SmAAlo 25mA outputs. The required external MOS  gegipned for high noise immunity current-mode
transistor keeps heat outside the XTRil0 packageto  (rangmission. It is also idcal as a precision pro-
optimize performance under all output conditions. . yrammable current source for transducer circuits
A precision +10V reference output can drive I0mA.  and test cquipment.

Vocs FORCE (15 16) +Vec
Voes SENSE (12 +10V LM—O SOURCE RESISTOR
REF fa Ry
Vars ADJUST (1 13) SOURCE SENSE
Ve 10V) (4 ,6 5 14) GATE DRIVE
Vrer IN (3 . " 7 OFFSET
' l’ s ) { (ZERD) ADJUST

SPAN ADJUST
4mA SPAR

International Airport Indusirial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. [602) 746-3111 - Twx. 910-952-1111 - Cable. BBRCORP - Telex: 666491

XTR110

INSTRUMENTATION AMPLIFIERS

PDS-585C
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SPECIFICATIONS

MECHANICAL

ELECTRICAL PGPN'W"
At Ta = +25°C and Vec = +24V and Ry = 2500* unless otherwise specilied. " {g-pin Hermetic om [
Ceramic DIP a
XTA110AG/KP/KU XTR110BG
PARAMETER CONDITIONS MIN TYP MAX MIN l TYP MAX UNITS
TRANSMITTER
Transler Funchian lo = 10 [(VaerIN/16) + (Vii/4) + (Vina/2)[/Rsran .
Input Range: Vio'® Specilied performance ] +10 * * \ i -
Ving Specilied performance 1] +5 . . v »—-l L.. "T‘“
Current, lo Specified performance'” 4 20 ° : mA -
Derated performance'" 1] 40 N . mA A — o ~
Nonlinearity 16mA/20mA span'”’ 0.01 0.025 0002 0005 % of span
Offsel Current, los lo = 4mA"™
Initial ™ 0.2 04 002 0.1 % ol span (A
vs Temp 0.0003 0.005 : 0.003 % of span/*C J X :
vs Supply, Vee " 0.0005 0.005 . . % ot span/V o [}
Span Error lo = 20mA %
Initial " 03 06 005 02 % of span \(/
vs Temp " 0.0025 0.005 0 0009 0003 % of span/*C - —
vs Supply. Voo " 0.003 0005 . N % of span/V o— L —od o '
Output Resistance From drain of FET (Qexr)'™ 10 x 10" . 0
Input Resistance Vinr 27 . 0 NOTE. Leads in true po
. Vi 22 . k() (.25mm) R at MMC at s¢
Vaer IN 19 . kQ Pin numbers shown for
Dynamic Response Numbers may nat be m.
Settling Time To 0.1% of span 15 usec
Yo 0 01% of span 20 usec
Slew Rate 13 mA/usec
VOLTAGE REFERENCE
OQutput Voltage +9.95 +10 +10.05 +998 - +1002 v
vs Temp 35 50 15 30 ppm/C U Package - 18-pin SOIC o
vs Supply. Ve Line reguiation 0.0002 0.005 . : %/V A T
vs Output Current Load regulation 0.0005 0.01 . . %/mA r A it T
vs Time 100 ppm/1k hrs M P ¢
Trim Range -0.100 +025 * - " o | &
Qutpul Current Specihied performance 10 * mA '—1' f |
| |
POWER SUPPLY s B _1
input Voltage, Vec +135 +40 ° * \ ] _l } -
Quiescent Current Excluding lo 3 45 N . mA =
TEMPERATURE RANGE U o
H Pin1 L
Specilication: AG, BG -40 +85 * * °C
KP, KU 0 +10 °C
Operating: AG. BG —55 +125 ‘ . °C Pin 1 Identiher
KP, KU -25 +85 °C

* Specilication same as AG/KP grades.

NOTES: (1) Including internal referance.

+ Specitications apply to the range of R, shown in Typical Performance Curves.
(2) Span is the change in output current resulting from a full-scale change in input voitage. (3} Within

compliance range limited by (+Vec — 2V) +Vos requirad ltor linear operation of the FET. (4) For Vaer adjustment circuit see Figure 4. (5) For extended

Ines drive circuit see Figure 8. (5) Unit may be damaged. See "Input Voitag

PIN CONFIGURATION

e Range” on next page.

ABSOLUTE MAXIMUM RATINGS

NOTE: Leads in lrue posiion
within 010" ( 25mm) R at MMC at
seating plane

Pin numbers shown for reference
only. Numbers are not marked on
package

BURN-IN SCREENING

Burn-in screcning is an option
ind ceramic-packaged XTRI
160 hours at the temperature sl
“mbination of time and temp

Plastic “-BI"” models: +85
Ceramic “-BI" models: +1i
All units are tested after bur

pecifications are met. To orde
%se model number.

o

POWEE SUPDIY., FVEE «eernnererinivnieen e 40V
JOP VIEW Input VoHage, Vin v, Vim 2. Vagr e ooovveeninennree e +Ver
SOURCE RESISTOR 0 0 +Vec Storage Temperature Range: A, B ............... -55°C to +125°C
KU e -40°C o +85°C
common (2) (15) Vnee FORCE Lead Temperature
Voer 1 (3) (14) GATE DRIVE (SO1QOFNG, 108) G P oo ereeeeeremeerereninnreenees
y (wave 50Idering, 38) U ..o oo
Vins (10V) o 0 SOURCE SENSE Output Short-Circuit Duration, Galte Drive
Viuz [3V) o @ Vaer SENSE and Vaes FOrce ... Continuous to common and +Vee
26R0 ADJUST o 0 Vocr ADJUST Output Current Using Internal 500 Resistor . . 40mA
zem0 anausT (7) (10) 4ma sPAN
seax auust (8) () 16mA sPAK
Burr-Brown IC Data Book 3-140 Vol. 33

i r-Brown IC Data Booi



o
3
5 MECHANICAL
}'7 Package - INCHE S MILLIME TERS P Package - 16-pin Plastic DIP
o ¢ 16-pin Hermetic DM MIN MAax MIN MAX
: L ',':mu DIP a 790 810 2007 | 2047 INCHES MILLIMETERS
110BG ce c 108 170 267 432 Div | MIN | MAX ] MIN | MAX
— A & 76C | 885 | 1930 | 2248
o | o 021 038 053 r . e R
Al MAX NS P joan 1.060 122 1 157 - c [ 02 | 200 012] 508
R < 100 BASIC 254 8a5C 8 5] 01 02 038 | 058
- 030 070 076 ‘e — F 0% |07 076 | 178
Raran 7 Joos | oz | o2 ] 030 N G| BASIC | 254 BASIC
v " 120 240 30 60 —-- Denotes Pin 1 H 035 [E] 76 241
* v . 300 BA%IC 167 RASIC ) (78 [F) g?o 036
. o o 3 [ = 54 =
. ma - % -0 " } :0.,, L 300 BASIC 762 BASIC
mA " 02 060 o6 -1 - W " 1w
002 0005 % of span "4 ’ | w 00 | 050 | o0& | et
)02 01 % of span —l c ﬁ et
* 0003 % of span/*C -
: | ot soamy r v - et K
— CUTT e W
) 05 02 % of span 9]
D003 0.003 % of span/*C Mo oG —Seating Plane
* * % of span/V Geateng Fiars
. n
. %) NOTE: Leads in true position within .010” NOTE
* (1¢] (.25mm) R at MMC a1 seating piane. Leads in true posiion within G 01
: 3] Pin numbers shown for reterence only (0 25mm) R al MMC at seating plane
Numbers may not be marked on package
" wsec
wusec
* mA/usec
ORDERING INFORMATION
, +1002 v U Package - 16-pin SOIC INCHES HILLIMETERS Temperature
y 30 ppm/°C o [ MIN MAaX MIN W-l_ Model Package Range
: %/V A 400 416 | 1006 | 1047
! /mA A - A, | e ] 4o | 966 | 104t XTR110AG |Ceramic DIP | -40°C to +85°C
ppm/ ik hrs [~ A B[ 286 | 207 ] 726 | T XTR110BG | Ceramic DIP | -40°C to ~85°C
: v 10 g R e e R T XTR110KP | Plastic DIP | 0°C 1o =70°C
[3 093 e | 2 - .70 C
mA 1 1 T o T o0 | o | 0% XTR110KY | Plastic SOIC ] 0°Clo ~70"C
g, B |G| Dowame 1 LZEATE BURN-IN SCREENING OPTION
' 5 022 | o038 L oer
3 t
. v - 0 008 o7 [ 070 ] 0% See lext for delails
: mA 4 [ 391 ] 421 | 993 | iy
I UUUU ™ EERAL LA LA Burn-in Te'll-np.
H oo Pin 1 N 000 | o012 | 000 ] 0% Model Package (160h)
“n
) ¢ XTR110AG-B) | Ceramic DIP +125°C
< XTR1108G-BI | Ceramic DIP | +125°C
’ © Pun 1 identifier XTRI10KP-8) | Plasic DIP |  +85°C
. i XTR110KU-BI | Plastic SOIC | +85°C
Curves.

 change in input voltage. (3) Within
ircuit see Figure 4. (5) For extended

RATIb '
| 40V

... *Vee
-55°C to +125°C

U . 40°Cto +85°C
. 300°C
260°C

sate Drive
. Continuous 1o common and +Vec
E} Resistor . 40mA

G-

NOTE Leads in true position
within 010" { 25mm) R at MMC at
Seating plane

Pin numbers shown for reference
only Numbers are not marked on
package

BURN-IN SCREENING

Burn-in screening is an option available for both plastic-
and ccramic-packaged XTR110s. Burn-in duration is
160 hours at the temperature shown below (or equivalent
combination of time and temperature).

Plastic *-BI" models: +85°C
Ceramic “-BI" modecls: +125°C

All units arc tested after burn-in to cnsurc that grade
Specifications are met. To order burn-in, add “-Bl" to the
base model number.
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NOTE: (1) Or equivalent combination. See text

INPUT VOLTAGE RANGE

The XTR110 can be damaged if the inputs are taken
below pin 2 (COMMON). Under carefully controlled
conditions, the input can be allowed to go below system
ground. To determine the allowable range for the input,
use the following equation:

(Vier INJ16) + (Vini/4) + (Vin2/2) =0

For cxample, assume that the standard configuration of

. Figure 1 is being used. In this case, VrerIN = 10V and

Vinz =0V. The equation now becomes:
(10/16) + (Vini/4) + (0/2) = 0

Rearranging gives:
Ving = =2.5V

which is the maximum negative voltage that the input
can be taken to. Note, however, that this applies only as
long as there is 10V at VgreeIN. 1If, for example, the
supply for the XTR110 is interrupted, the 10V will no
longer be gencrated and any negative input at Ving could
damage the unit.
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TYPICAL PERFORMANCE CURVES

Ta= +25°C, Voc = 24VDC, AL = 2500 uniess otherwise noted.

A Vaur/A Ve (%/V)

0.001

10 100 1k 10k 100k

Ripple Frequency (Hz)

TOTAL QUTPUT
ERROR vs TEMPERATURE

Error (% of span)

-2

—40

Vin
ov

ov

1o Error
{0.01% of
Span/Box)

-20 O 20 40 60 80
Temperature (*C)

Burr-Brown IC Data Book

SETTLING TIME WITH NEG Ve STEP

Alo/AVcc (% of span/V)

lce {MA) (excluding le}

lo POWER SUPPLY REJECTION
vs FREQUENCY

PULSE RESPONSE
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0.001
10 100 13 10k 100k
Ripple Frequency (Hz)
lec VS TEMPERATURE (see Figure 1)
s T
o = 20MA
4 [
3 1o = 4MA
i
2 1
!
1 —
Q L —
-40 -20 O 20 40 60 80
Temperature {*C)

Junction Temperature Rise

R (D)

Above Ambient (°C)

WA v e

oo DTRG0,

JUNCTION TEMPERATURE RISE

vs Vaer OUTPUT CURRENT

100

80

L
8,0 = 710°C/W
60 ——— B

Max. temp. rise for
= =71 +85°C ambient ‘

—— '
Max. T, = +175°C

3
0
N

+ * N —4
L NeeZ s
1

Lawr ™ e = +15V ~
P gl

C |
4 6 8 10

Vaer Output Current (mA)
(lour has minimal effecton T,)

MAXIMUM Ry v8 Vec

lo max = 20mA_J

SETTLING TIME WITH POS Vi STEP

+Vee (V)
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to-current converter (A, ¢
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The precision divider netw
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where Rsean is the resista
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The current-to-current cot
the XTRIIO transmitter.
resistor (Ry) is forced acre

Vaer FORCE

Voer SENSE
Vncr
ADJUST'
Vun (10V)

Vrer IN

Vi = OV TO +lOV

Vine {5V)

/&

COMMON

ROTES: (1] To maintaln accurac
Yaltage and pawer rating. PNP b:
amslsior. 3] For 20mA span. ©

FIGURE I. Block Diag
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JUNCTION TEMPERATURE Rigg
vs Vaer OUTPUT CURRENT §

Max. temp. rise for

“| +85°C ambient { T

—

Vner Outpul Current (mA)
(lour has minimal effect on T)

‘XIMUM Ry v8 Ve

lo max = 20m,

Ay

SETTLING TIME WITH POS Vm STEP
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THEORY OF OPERATION

The XTR1I0 is designed to convert a high level input
Joltage into a positive output current,

A block diagram of the XTRI10 is shown in Figurce 1.
The circuit contains four main functional blocks: (1) a
prcmsion resistor divider network (R;-Rs), (2) a voltage-
(o-current converter (A, Q1. Rs, R3), (3) a current-lo-
current converter (Ax, Ru. Ry, Q..x1), and (4) a precision
+10V reference.

The precision divider network sums three input voltages
10 the noninverting input of A\ These are Vini (10V full
wale). Vina (5V full scale), and Vi IN (for offsetting).

In the voltage-to-current converter, the op amp, Ay, for-
ces its input voltage across the span sctting resistors, Rs
and Ro. Since Q. is a high gain Darlington, basc current
crror is negligible and all current flows to the current-to-
current converter (into Ra). The transfer function includ-
ing input divider is as follows:

Liw = (Vs INJ16) + (Vin/4) + (Vin:/2)]/ Rspan
where Rypan is the resistance from Qi cmitter to com-
mon.

The current-to-current converter is the output section of
the XTRII0 transmitter. The voltage across the 5001
resistor (Ra) is forced across the 501 resistor (Rs) by A:

and the external MOSFET (Qext). Since no current
flows in the gate of the MOSFET, all current is delivered
to the output. This current (lour) is ten times the internal
current through Ry. Use of the external transistor keeps
power out of the precision 1C to maintain accuracy.
The overall transfer function for the XTR110 transmitier
1s:

lo = O[(Viis INJ16) + (Vini/4) + (Vin2/2)) Rspan.
For output currents beyond 40mA an cxternal resistor
can be used in place of Ro.
The +10V refcrence provides input offsctting, €.g. 4mA
offset for the 4ma to 20mA output configuration. The
reference can deliver I0mA and is protected from shorts
to common. Higher current can be provided for other
applications by using an external NPN transistor con-
nected to the sensc and force pins.

INSTALLATION AND
OPERATING INSTRUCTIONS

BASIC CONNECTION

The basic connection of the XTRI110 is the standard 0V
10 410V input; 4mA to 20mA output configuration is
shown in Figure 1.

+
1,F TANTALUM

TEST CIRCUIT 6
Veer FORCE
- 15 1) Sl N
R LS
Veer SENSE (12 e th cz SOURCE RESISTOR =
Voer Re b4 5000 50Q oy
asuust (! \ SOURCE SENSE™
Vun [10V} GATEDRIVEG _ S
o 4 % !:)———-—‘ o PR
Vrer IN @ ._lﬂ
—O
Vi = 0V TO 4+ . $
v hgisa R, 2200 {ZERD ADJUST
A 5
WA +
18250 A o S l AmA 1b 20mA
m3sa R [ .2500
{ipxe 8 ) SPAN ADJUST _'
ANA— 10) dmA SPAN
Vua [5V)
s
coMMON Y7 L =\ 16mA SPAX o
% 158250

\ransistor. [3) For 20mA gpan. strap 4mA and 16mA pins together lo common.

NOTES: (1} Ts maintain accuracy. make 3 separste diract connaction between ping 1and13. {2} Qexs I8 any P-channel snhancement-mode power MOSFET with appropriate
vellage and powsr rating. PNP bigolar transisiors can be used wilh shight degradation In end-point sccuracy and linearlty. For recommanded davices see section on external

FIGURE I. Block Diagram of the XTRI10 in Basic Connection: 0V to +10V in, 4mA 1o 20mA out.
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+V,. may originate at the XTRII0 sitc or may be
brought in as part of a three-wire twisted line. Be sure to
use sulficient bypassing close to the XTR110 on the +Ve
line.

EXTERNAL TRANSISTOR

Connections to the MOSFET are gate drive (pin 14) and
source resistor (pin ). To climinate errors due to resiste
ance in the connection between pin | and the source of
the external transistor, connect pin (3 direetly to pin Las
shown in Figure 1,

The output of A2, pin [4,is intended to drive a MOSFET
or PNP external pass transistor, and for that reason, 18
atypical of op amp outputs. The output stage can be
visualized as 4 300uA current source in parallel with an
NPN collector. The NPN is the active clement that,
through feedback, determines where the gate drive should
be set. 1t is capable of sinking over ISmA.

External MOSFET

The XTRHO can operate with a variety of output transis-
tors having appropriate breukdown voltage and power
rating which is influenced by package type. Some general
observations on package thermal characteristics are listed
in Table 1.

TABLE I. External Transistor Package Type and

Dissipation.
Package Type le Power Dissip
T0-92 Lowesl. Use minimum supply and at »25°C.
70-237 Acceptable: Trade-oll supply and temperature
TO-39 Good Adequate for majonity ol designs
T0-220 Excellent: For prolonyed maximum stress
TO-3 Overkll 1 nothing else is available

Maximum power dissipation of the external transistor
can be derived [rom the derating curve. 1t can also be
calculated from the thermal characteristics using the
equation below:
Py= P, — (T,\ - 25)/01\

P. = Power to be dissipated at Ta
T\ = Maximum ambient temperature
P, = Maximum continuous power dissipation at

+25°C “Ian\)
6,y = Junction to ambient thermal resistance
(Refer to the manufacturer’s data sheet lor required
numbers.)
Table 11 shows suitable MOSFET output transistors.

Summary of points to consider for sclecting the transis-

tor are:

1. Power rating—Equal to 1.5 X Py if possible, or at
least equal to Pa.

2. Drain-source breakdown—Greater than maximum
expected Vi This includes any additional voltage
that may exist between the transmitter and receiver
grounds.

3. Gate-source breakdown  Greater than +V(, because
Vee will be applied gate-to-source, under the condi-
tion of an open drain line (Vuark then = 0V). Most

Burr-Brown IC Data Book

MOSFETS will tolerate only 20V, but a zener (12V or
more) connected gate-to-source will clamp the junc-
tion and remain off during normal operation.

TABLE 1I. Available P-Channcl MOSFETs.

3-144

Manufacturer Part No. BVoes® BVas' Pachage
Ferranti ZVP1304A —40V 20v TO-92
ZVP1304B -40V 20V TO-39
ZVP1306A -60V 20V TO-92
ZVP13068 - 6oV 20V TO-39
International
Rectifier IAF9513 -60V 20V TO-220
Motorola MTPEPOS -8ov 20V TO-220
RCA RFLIPOS —8ov 20V TO-39
RFT2P08 -8ov 20V TO-220
Siliconix VP03008 -30V 40V TO-39
{preferred} VPO300L -30v v TO-92
VPOJ00M -3ov 40V TO-237
vP08088 ~80v 40V TO-39
VP0B08L —8Qv 40V TO-92
VPOB0BM -8ov 40v TO-237
Supertex VP1304N2 —40V 20V TO-220
VP1304N3 —40V 20V TO-92
VP1306N2 —-60V 20V TO-220
VP1306N3 —60V 20V TO-92

*BVoss—Drain-source breakdown voitage. BVes—Gate-source break-
down vollage.

External PNP Transistor

A PNP bipolar transistor can also be used for the output
but it will result in a slight drop in end-point accuracy
and lincarity. A TN2905 in a TO-237 package performs
adequately. The end point shifts can be calculated if the
beta of the PNP is known. The offsct shift is loy beta
and the span shift is Iseas/beta. For cxample. if the
transistor’s beta is 250 and the output range is 4mA to
20mA, the calculations are as follows:

dlos = 4mA /250 = 16uA (0.1% of span)
dlspan = 16mA/250 = 64uA (0.45¢ of span)
The offsct error can be corrected by using the offset
correction circuitry of Figure 5. The span error due o
basc current loss can be compensated by connccting an
external resistor, Rpan, in parallel with the internal
resistor as shown in Figure 2. Rpap can be calculated
with the following formula:
Rean = 50 (beta + 1)

Any span crror duc to the XTRI10 itsclf can be corrected
with the span adjust circuitry of Figure 5. Usc a nominal
beta to calculate the value of Rean if individual transistor
measurements are not made. There should be enough
range in the span adjust circuit to compensate for
normal tolcrances.

Small nonlincarity degradation (0.01% typical at 24Ved)
results from changes in beta caused by changes in power
as collector current varies from 4mA to 20mA. A heat
sink can be added to minimize the heat dissipation effect.
A Darlington configuration (two separate PNPs) can
also be used with no degradation in end-point accuracy
and lincarity. A 0.047xF capacitor across pins |3 and 14
is required for stability as shown in Figure 3. Single-
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.o-source will clamp the junc.* &

. £
‘ing normal operation, A
=y
*-Channel MOSFETs.
—,
. BVopas® BVas' | Packsge i}
A —a0v 20v To-82 |«
B —~40v 20v Toae |-
A —60V 20v To2 ¢
B —-60v 20v TO-39
—60V 20v T0-220
) -8ov 20v TO-220
-8OV 20v TO-38
-8ov 20v TO-220
-30v 40V TO-39
-30v 40v TO-92
-3ov 40v TO-237
~8ov aov TO-39
-BOvV a0V T0-92
-80v 40V T0-237
? - 20v 70-220
) - 20v T0-92
: . 20v T0-220
' 20v TO-82

wn voltsge. BVgs—Gale-source break-

or

o can also be used for the output
:ght drop in ¢nd-point accuracy
5in a TO-237 package performs
.t shifts can be calculated if the
wa. The offset shift is loy/beta
sean/beta. For cxample. if the
ind the output range is 4mA to
ire as follows:

“16uA (0.19 of span)

0= 64uA (0.49% of span)

+ corrected by using the offset
sigure 5. The span crror duc to
compensated by connecting an
. in paralicl with the internal
2ure 2. Rpap can be calculated
Ha:

y = 507 A ])
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st circuit 1o compensate for

dation (0.019, typical at 24V¢¢)
ta causcd by changes in power
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tion (iwo separate PNPs) can
radation in end-point accuracy
capacitor across pins 13 and 14
as shown in Figure 3. Single-

p;ckast Darlingtons with internal bleeder resistors are
not recommended since they will severly degrade
accuracy.

To sclect a bipolar transistor, follow the same points as
for MOSFETs. Note, however, the base-emitter break-
down is not considercd because this junction is forward
piased should the collector open.

—
e
Rran
s
16
$!
XTRIIO (13 ] Qe
Jia
7 loy —————=
R,
COMMON

FIGURE 2. PNP Output Transistor (Ry v, corrects for
span crror caused by beta).

+Vee

16
!
x| Oexr e
-~
2
L
COMMON
HGURE 3. Darlington Output Composed of Two PNP
Transistors,
COMMONS

Carclul attention should be directed toward proper con-
nection of the commons, All commons should be joined
atone point as close to pin 2 of the XTRI10 as possible.
The exception is the loyy return. It can be returned to
any place where it will not modulate the common at pin

2.

VOLTAGE REFERENCE

The relerence voltage is accurately regulated at pin 12
(Viry sense). To preserve accuracy, any load including
pin 3 should be connected 1o this point.

The circuit in Figure 4 shows coarse and fine adjustment
of the voltage reference.

Burr-Brown IC Data Book

“Rs GIVES HIGKER RESOLUTION WITH REDUCED +Vee
RANGE. SET Rs = 00 FOR LARGER RANGE.

Vaer FORCE 15
Vaer SENSE 12

(o
20k0 L Yore AIUST 10| xymivo
Voru RY A’
ADJ. RANGE COMMON
5% \
0PTIMUM \

\

Y

FIGURE 4. Optional Adjustment of Reference Voltage.

OFFSET (ZERO) ADJUSTMENT

The offset current can be adjusted by using the potenti-
ometer. Ry, shown in Figure 5. The procedure is 1o sct
the input voltage to sero and then adjust R to give 4mA
at the output. For spans starting at OmA. the following
spectal procedure s recommended: set the mput 1o a
snidl nonzero value and then adjust Ry to the proper
output current. When the input is zero the output will be
sero Tigures 6 and 7 show graphically how offset is
adjusted.

SPAN ADJUSTMENT

The span is adjusted at the full-scale output current
using the potentiometer, R shown in Figure 5. This
adjustment is interactive with the offset adjustment, and
alew iterations may be necessary. For the circuit shown,
sct the input voltage to + 10V full scale and then adjust
R: to give 20mA full-scale output. Figures 6 and 7 show
graphically how span is adjusted.

The values of R, Ri. and Ry for adjusting the span are
determined as follows: chuose Ry in series to slightly
decrease the span: then choose R:and R to increase the
span to be adjustable about the center value,

[ F ANTALON ==
15 1uF TANTALUM
12 " 6 THIRD WIRE
BE,
3 =
XTANO -

(.| -
4 1] j 6

] )
oo T 1 N A T0
+lov s || 3 20mA OUT 0
5 ke Rg 0
5003 +5v
R out
OFFSET J [
ADJUST SPAN ADJUST —O
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FIGURE 5. Offset and Span Adjustment Circuit for
0V 10 +10V Input, 4mA 1o 20mA Output,
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204 A, - 100kQ
Rz = 100k
R, - 49.9k0
R, - 3160

16mA Span
Span Adjust +0.45%

104 as shown

Output Current, 1g {mA)

Zera Adjust ' 1.8% optimum

/ 4maA Offsat
. R .

—
25 0 2 4 6 8 10
Input Voltage, Viu s (V)

FIGURE 6. Zcro and Span ol 0V to +10V Input, 4mA to
20mA Output Configuration (sce Figure 5).

204

See values in Figure 6

{n agaiion, connect- **
< pins 9 and 10 logether
E 15
2
<
e
8 104 2 20mA Span Span Adjust
3
=
3
o

54
'
Zero Adjust
OmA Oflfset
rt s . i
0 2 4 6 8 10
Input Voltage, Vi 1 {V)

FIGURE 7. Zero and Span of 0V to +10Vi«, OmA to
20mA Output Configuration (see Figure 5).

ERROR CALCULATIONS
Errors can be calculated by considering these key
parameters:
1. Offset Current ([nitial, vs Temperature. vs Supply)
2. Span Error (Initial, vs Temperature, vs Supply)
3. Nonlinearity
Lower errors can readily be obtained by externally
adjusting the initial offset and span crrors to sero (see
Perlformance Curves).

TABLE I1I. Pin Connections for Standard Ranges.

EXTENDED REFERENCE CURRENT DRIVE

The current drive capability of the XTRI110% internal
reference is 10mA. This can be extended if desired by
adding an external NPN transistor shown in Figure 8.

FORCE 15
SENSE 12

OMI

~s

XTRi10

FOR 100mA WITH Vee UP T0 %

40V USE ZN3055 FOR Qner

+10Vner

FIGURE 8. Extended Reference Curreat Drive.

LOW TEMPERATURE COEFFICIENT (TC)
OPERATION

Although the precision resistors in the X TR0 track
within Ippm °C, the output current depends upon the
absolute temperature coclficient of any one ol the resis-
tors, Ra. R:, Ra, and Ru. Since the absolute TC of the
resistors is 20ppm; °C, maximum, the TC of the output
current can have 20ppm °C drift. For low TC operation,
rero TC resistors can be substituted for cither the span
resistons (Ra or R-) or for the source resistor (Rs) but not
both.

EXTENDED SPAN
For spans beyond 40mA. the internal 50€) resistor (Ru)
may be replaced by un external resistor connected
between pins 13 und 6.
Its value can be calculated as follows:

Rivi = Ru (Spangin/ Spansiw)
Since the internal thin-film resistors have a 20%¢ absolute
value tolerance, measure Ry before determining the final
value of Ry yi. Self-heating of Ry v can cause nonlinear-
ity. Therefore, choose one with a low TC and adequate
power rating. See Figure 14 for application.

STANDARD CURRENT RANGES OR SPANS

Table [l shows the pin conncctions for standard XTRI10
current ranges.

Input Range (V} Qutput Range (mA) Pin3 Pin4 Pins Ping® Pin 10
0-10 0-20 Com input Com Com Com

2-10 4-20 Caom input Com Com Com

0-10 4-20 +10V Ref Input Com Com Open

0-10 5-25 +10V Ref input Com Com Com

—> 0-5 0-20 Cam Com input Com Com
1-5 4-20 Com Com Input Com Com

--y 0-5 4-20 +10V Rel Com inpul Com Open
0-5 5-25 +10V Ret Com input Com Com

Burr-Brown IC Data Book 3-146 Vol. 33

TYPICAL AP

The XTR110 is ideal fo:
ing high noise immunit
sion. The precision +10
be exciting for bridges a
make it very useful as a

+10¥.
THERMOMETRICS
THEAMIS TR C \
B4INBISIF ¢
lo
[ SE—
20mA
150
dmA
10°c  30C
SOoF  88°F

FIGURE 9. 4mA to 20

~10V...

FIGURE 10. 4mA 10 2(

ISOLATION £

<H ]

MQ

070 -i0v

17

|

FIGURE Il

‘ Burr-Brown I1C Data




o9

%/’l Sjul'ib\ck—\m 7),0: 67S7
ffees o) 8 co i (#54 o Joeo - BEEE |
'*S/M | Yo 7
My 1 o9
ouT BF
Huy,y I?l Yo L
SIM »
Lx/ S/j 2 eT0

Lx/ /L/(O

Hlo> C/g[(' C/f/ (//20’)

CHcr <&z (1)
CALL Vet ([13%)

e oo

Hav /?/ ~
AaApbtr o2
Mo v /*f/ /7
P lio
CH /- Fav Veltvd
It 2o ouUy  BASE ro/
Mo /9/ C

OU7 Rcieroo
ovT EASE4c 2

Rz i~
k2 - U
129 OvT BHsEr 0S5
Low AL

ovT ROSE ¢0F
0vT BOE ¥ IC

RET
1’@/61,/; AX‘/ D/ ! A
\("’L W3 —Qck D
MoV /9,7)
oRK E
W
VOoP
MU ﬁ}‘ Co
S M
ITORNE S '\\. 4. | L
ALl o2o A A e \
Ch 2 Fo2g R
huy B, Yo
S/ M

s RET



Tef & 7S/

/cvw :

-—

g LPC v b e el

RAA (7'\% Joee — 1 AR

/g
S /1M
Mo

0(/{'
HL’/
SIA
Hu)
C')LIT
Mo

C o7

ﬁr co o=
( 30) A
/9’( 09

B/

17, e

(30/7

A, co

RISE vo/
/4 o

BISE oD ©
‘BWS/Cf‘CZ__é st

SR adlarh

258 wdlpe
cuT
Moy
e B /"/'CYFf oC
Mo K, e

ovT 73/715’/ 0y
6 U T BRBASE + of
Jl‘*’(ﬁ (o v

RASE = Sudfelt adely

ADR U

ferp — Fr
yr00 — OO
o switc 2#3+Y ON



Manual for

IPC/1 Analog Output Modul

Varenummer 6751

Dansk Data Elektronik A/S
Februar 1991

Copyright (C) 1991
Dansk Data Elektronik A/S



Indholdsfortegnelse

1. Introduktion ........

'

oooooooooooooooooooooooooooo

2. Funktionel beskrivelSe ....c.cceeeeeecccccccncees

3. Mekanisk beskrivelse af board og stik ...........

4. Justeringsvejledning

Side




1. Introduktion

IPC/1 modulet type 6751 er et analogt output kort med 2/4 udgan-
ge, hvor hver kanal kan give sdaval et 0 - 10 V spandingssignal,
som et O - 20mA eller 4 - 20 mA current loop signal.

D/A konverteringen for hver kanal foretages med en 12 bit D/A

konverter.

. Udgangssiden er galvanisk adskilt (isolation 1500 V DC) fra pro-
cessor siden. Udgangssiden skal have en extern (falles) str¢m-
forsyning.

Kortet indeholder skematisk fglgende kredsleb:

- D/A konverter, isolationsforstarker, V/I konverter og analog
udgangsforsterker for hver kanal.

- Fzlles spandingsreferance for D/A konverterne.

- DC/DC konverter til udgangskredslgbene, sd kortet kan forsy-
nes fra een szlles ekstern forsyning.

Udgangene har beskyttelsesdioder og -modstande til beskyttelse
. mod almindeligt forekommende transienter. Udgangene og den eks-
terne strgmforsyning har fzlles stel.



2. Funktionsbeskrivelse

Kortet kan bestykkes med op til 4 analog output kanaler. Stan-
dard versionen af kortet har monteret de to f¢rste kanaler, mens
den udvidede version af kortet har monteret alle 4 kanaler.

Hver kanal er opbygget omkring tre hovedkomponenter: En 12 bit
D/A konverter DAC1230, en isolationsforsterker ISO122P og en
spendings til stromslegjfe konverter.

Konverteringstid: 10 mS max. (fra start af konvertering).

V/I konverteren har en ekstern MOSFET til styring af udgangs-
strommen. Str¢gmudgangen kan strappes til enten O - 20 mA eller
til 4 - 20 mA (dog skal kortet justeres pd ny efter strapan-
dring).

For hver kanal er der foruden V/I konverteren anbragt en opera-
tionsforsterker, der leverer et spandingsoutput.

Offset og gain kan trimmes separat for strgm- og spandingsudgan-
gen for hver kanal.

Alle udgange (savel spending som strgm) har falles stel; dette
gelder ogsd den eksterne strgmforsyning. Forsyningen til Kkredse-
ne pd udgangssiden skal vere 24 V DE (#2 V) og forbruget er max.
250 mA for hver kort. Dog er forsyningen til stre¢mslejferne fort
ud separat (men normalt forbundet til den faste eksterne forsy-
ning).

P4 kortet findes ogsd en fzlles spandingsreferance til D/A kon-
verterne.

Efter power-up er alle udgange pd kortet disablede, svarende til
udlaest dataverdi = OOh. Ved fgrste konv. start kommando pd kanal
1 enables alle udgange pd kortet. Der kan sdledes udl®ses initi-
al dataverdier til kanalernes dataregistre og konverteres, inden
alle udgange samtidigt abnes ved start af konvertering pd kanal
1.

Ved power-off for IPC datamaten disables kortes udgange, svaren-
de til udlesning af dataverdi = OOh, uanset om den eksterne for-



————————————————— [0

syning til kortets udgangsside er on eller off.

Adressering

Kortet optager 16 I/0 adresser, hvorfor basisadressen skal sat-
tes i step af 16. De 4 switche pd kortet er derfor de 4 mest be-
tydende bit. I nedenstdende tabel er de 4 O'er i invers altsd
fast kodet i printet.

Switch SW: Analog output kanal #:
000OFNY binart 0, 1, (2 og 3)

= 0 decimalt

0001{sjeJels; binxrt 4, 5, (6 og 7)

= 16 decimalt

0010888} binart 8, 9, (10 og 11)
= 32 decimalt

XXXX00l08 binert 4n, 4n+l, (4n+2, 4n+3)
= 16n decimalt




3. Mekanisk beskrivelse af board og stik

IPC/1 modulet 6751 bestdr af et board (standard europakort

format) samt et periferistik.

Boardet er afsluttet i en 64-polet DIN-konnektor pamonteret en
aluminiums forplolade, der dels muligg¢r fastspanding i IPC/1

rack, dels muligge¢r fastspending af periferistikket.

Signal tilslutningen sker via et medfplgende stik (varenummer

6751c) forsynet med loddeterminaler:

Connections:

Signal Name: Signal Nama:
NEG 0 NEG 15
NE! [ POS V-loop (+) POS 0 POS 15
1 NEG 1 NEG 16
g V—oop (+) POS 1 | Chan. 2 POS 6
: NEG 2 NEG 17
5 V-konv (+) POS 2 V Chan. 2 POS 17
8 NEG 3 NEG 18
; V—konv (+) POS 3 POS 18
° NEG 4 NEG 18
© POS 4 POS 19
. NEG 5 NEG 20
3 POS 5 I Chan. 3 POS 20
“ NEG 6 NEG 21
: POS 6 V Chan. 3 POS 21
v NEG 7 NEG 22
B POS 7 POS 22
- NEG 8 NEG 23
21 1 Chan. O POS 8 POS 23
22 NEG 9 NEG 24
z V Chan. 0 POS 9 POS 24
pod NEG 10 NEG 26
26 POS 10 POS 25
:; NEG N NEG 286
20 POS 1 V-konv (~) POS 28
NEG 12 NEG 27
| Chan. 1 POS 12 V-konv (=) POS 27
3 A NEG 13 NEG 28
_‘% 1 V Chan 1 POS 13 V-loop (-) POS 28
- .- --@—-- NEG 14 NEG 29
POS 14 V-loop (-} POS 29
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|
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|

= Rool WKivolsen ks

X-Sender: jwj@ariane.dde.dk

X-Mailer: QUALCOMM Windows Eudora Pro Version 4.1

Date: Mon, 11 Jan 1999 16:09:45 +0100

To: sgf

From: Jesper Wolf Jespersen <jwj@dde.dk>

Subject: beskrivelse af modifikation til 6027c¢ kort i forbindelse med
6751 kortet

Hej Seren.

Jeg har gennemgdet kortforbindelserne og den gamle dokumentation pa 6751c
pin-outet og har forfattet felgende modificationsbeskrivelse til 6027c
kortets standard bestykning.

Generelt m& det bemzrkes at lysdioderne ingen funktion har i forbindelse
med 6751 AO kortet.

Lysdioderne er, 1 AQ sammneh@ng, forspandt forkert og vil, hvis de ikke
kortsluttes, forhindre at kortets signaler er tilgengelige p& de tilsigtede
udgange. :

Derfor er det nedvendigt at kortslutte/luse lysdioderne i forbindelse med
fplgende ledere, her er angivet stik forbindelser savel som pin numre og
logiske signaler:

ben rekke-a rekke-b DI-no
2 gnd Vloop + 0
3 gnd Vloop + 1
4 gnd Vconv + 2
5 gnd Vconv + 3
10 gnd Iout 1 + 8
11 gnd Vout 1 + 9
14 gnd Iout 2 + 12
15 agnd Vout 2 + 13
18 gnd Iout 3 + 16
19 gnd Vout 3 + 17
22 gnd Iout 4 + 20
23 gnd Vout 4 + 21
28 gnd gnd (Vconv -) 26
29 gnd gnd (Vconv -) 27
30 gnd gnd (Vloop -) 28
31 gnd gnd (Vloop -) 29

Hvis man sidder med et bart 6027C kort er det meget simplere at montere lus
i ovenstdende lysdiodepositioner, det gor det ogsd meget simpelt at se at
man har fat i det rigtige miniprint.

Har man et ferdigbestykket kort kan man ogsd bare luse de ovenfor navnte
lysdioder og s& huske at skrive korrekt type pd& stik'et. Det er ret
frustrerende at skulle skille stikket af for at se om det er den rette
type. Eventuelt kan man udlodde lysdioderne s& man udefra kan se at stikket
er modificeret.

Med venlig hilsen
Jesper Wolf Jespersen

+
Jesper Wolf Jespersen | |
Process Control Development |
| dd dd e |
| |

199, Herlev Hovedgade ddd ddd ee

Page 1 of 2

11-01-99
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1. Introduktion

l. Introduktion

IPC/1 modulet type 6751 er et analogt output kort med 2/4 udgan-
ge, hvor hver kanal kan give saval et 0 - 10 V spandingssignal,
som et 0 - 20mA eller 4 - 20 mA current loop signal.

D/A konverteringen for hver kanal foretages med en 12 bit D/A
konverter.

Udgangssiden er galvanisk adskilt (isolation 1500 V DC) fra pro-
cessor siden. Udgangssiden skal have en extern (fazlles) strem-
forsyning.

Kortet indeholder skematisk felgende kredsleb:

- D/A konverter, isolationsforsterker, V/I konverter og analog
udgangsforsterker for hver kanal.

- Felles spandingsreferance for D/A konverterne.

- DC/DC konverter til udgangskredslebene, sa kortet kan forsy-
nes fra een szlles ekstern forsyning.

Udgangene har beskyttelsesdioder og -modstande til beskyttelse
mod almindeligt forekommende transienter. Udgangene og den eks-
terne stremforsyning har fzlles stel.
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2. Funktionsbeskrivelse

2. Funktionsbeskrivelse

Kortet kan bestykkes med op til 4 analog output kanaler. Stan-
dard versionen af kortet har monteret de to ferste kanaler, mens
den udvidede version af kortet har monteret alle 4 kanaler.

Hver kanal er opbygget omkring tre hovedkomponenter: En 12 bit
D/A konverter DAC1230, en isolationsforstarker ISO122P og en
spendings til stremslejfe konverter.

Konverteringstid: 10 mS max. (fra start af konvertering).

V/1 konverteren har en ekstern MOSFET til styring af udgangs-
strommen. Stremudgangen kan strappes til enten 0 - 20 mA eller
til 4 - 20 mA (dog skal kortet justeres pa ny efter strapan-
dring) .

For hver kanal er der foruden V/I konverteren anbragt en opera-
tionsforstarker, der leverer et spandingsoutput.

Offset og gain kan trimmes separat for strem- og spandingsudgan-
gen for hver kanal.

Alle wudgange (savel spending som strem) har fzlles stel; dette
gelder ogsa den eksterne stremforsyning. Forsyningen til kredse-
ne pa udgangssiden skal vere 24 V DE (+2 V) og forbruget er max.
250 mA for hver kort. Dog er forsyningen til stremslejferne fort
ud separat (men normalt forbundet til den faste eksterne forsy-
ning) .

Pa kortet findes ogsad en felles spandingsreferance til D/A kon-
verterne.

Efter power-up er alle udgange pa kortet disablede, svarende til
udlest dataverdi = 00h. Ved ferste konv. start kommando pd kanal
1 enables alle udgange pa kortet. Der kan sdledes udlazses initi-
al datavaerdier til kanalernes dataregistre og konverteres, inden
alle udgange samtidigt Adbnes ved start af konvertering pa kanal
1.

Ved power-off for IPC datamaten disables kortes udgange, svaren-
de til udlesning af dataverdi = 00h, uanset om den eksterne for-
syning til kortets udgangsside er on eller off.
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2. Funktionsbeskrivelse

Adressering

Kortet optager 16 I/0 adresser, hvorfor basisadressen skal sat-
tes i step af 16. De 4 switche pa kortet er derfor de 4 mest be-
tydende bit. I nedenstdende tabel er de 4 O'er i invers altsa
fast kodet i printet.

Switch SW: Analog output kanal #:
0000[eJel8ls] binxrt 0, 1, (2 og 3)

= 0 decimalt

0001[eJeo)8] binsert 4, 5, (6 og 7)

= 16 decimalt

0010[eJsl8)ly] binzert 8, 9, (10 og 11)
= 32 decimalt

qolelele] binzert 4n, 4n+1, (4n+2, 4n+3)
= 16n decimalt
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3. Mekanisk beskrivelse af board og stik

3. Mekanisgk beskrivelse af board og stik

IPC/1 modulet 6751 bestar af et board (standard europakort
format) samt et periferistik.

Boardet er afsluttet i en 64-polet DIN-konnektor pamonteret en
aluminiums forplolade, der dels muligger fastspending i IPC/1
rack, dels muligger fastspanding af periferistikket.

Signal tilslutningen sker via et medfelgende stik (varenummer
6751c) forsynet med loddeterminaler:

Connections:

% % 7 ,? Signal Name: Signal Name:

.| e il

6 NEG 0 NEG 15

NE o V-loop (+) POS O POS 15

1 NEG 1 NEG 18

g V-loop (+) POS 1 | Chan. 2 POS 18

3 NEG 2 NEG 17

5 V-konv (+) POS 2 V Chan. 2 POS 17

e NEG 3 NEG 18

? V-konv {+) POS 3 POS 18

0 NEG 4 NEG 19

0 POS 4 POS 19

% NEG 5 NEG 20

B POS 5 | Chan. 3  POS 20

" NEG 8 NEG 21

) e POS 6 V Chan. 3 POS 21

o NEG 7 NEG 22

K 1 POS 7 POS 22

R 2 NEG 8 NEG 23

K 2 | Chan. 0 POS 8 POS 23

K 22 NEG 9 NEG 24

y 2 V Chan. 0 POS 9 POS 24

P 2 NEG 10 NEG 25

JEL] POS 10 POS 25

Dz NEG 11 NEG 26

2 POS 11 V-konv (-) POS 26

NEG 12 NEG 27

—————1| I Chan. 1 POS 12 V-konv (-) POS 27

S EZe——0O NEG 13 NEG 28

AR KAA Z A2 V Chan. 1 POS 13 V-loop (-) POS 28

DO — —‘%—- NEG 14 NEG 29

POS 14 V-loop (-) POS 28

V-loop (+): Forsyning til stremslejfe (+24 V). Frobindes kun
hvis der anvendes stremsleijfe.



V-loop
V-conv
V-conv
I Chan.
V Chan.

—

+

—
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3. Mekanisk beskrivelse af board og stik

: Forsyning til stremslejfe (stel).
: Forsyning til konverter (+24 V).
: Forsyning til konverter (stel).

Strem-output for kanal x.
Spandingsoutput for kanal x.
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4. Justering af udgange

4. Justering

De fire kanaler justeres hver for sig. For hver kanal findes fi-
re trimmepotmetre, TRx1l, TRx2, TRx3 og TRx4, hvor x stdr for ka-
nal 1 til 4.

Forst udlazses (f.eks med TEST I/O eller Ladder-Logic) en data-
verdi = 0 til den pagzldende kanal.

Med digitalvoltmeter pa TPx2 trimmes pd TRx2 til offset er
mindre end + 1 mV. Dernast trimmes TRx3 til offset er mindre
end + 2 mV pa spandingsudgangen for den pagzldende kanal.

Med en modstand pa 100,0 Ohm (0,1 %) forbundet mellem kanalens
stremudgang og stel trimmes TRx4 til en visning pd mellem 0 mV
og 0,5 mV over malemodstanden (for omrdde 0 - 20 mA).

Dernest udleses dataverdi = 32767 decimalt (TEST I/0) til den
pagzldende kanal.

Med digitalvoltmeter pa spandingsudgangen trimmes pd TRx1 til
en spanding pd 10,00 V. Det kontrolleres, at der nu er en
spending pa 2,000 V over stremmdlemodstanden (svarende til
20,00 ma).

Med Ladder-Logic udlazses derefter en step-spending, med step af
255 decimalt for hver gennemleb af koden, pa den pagzldende ka-
nal. Savel strem- som spendingsudgangen betragtes med et oscil-
loscop. Det kontrolleres, at signalets indsvingninger og trin-
sterrelser er ensartede.



Test af 6055X Iss 4 print.

Kortet kan dels testes med original CPU 6055X version 4.0

og dels med CPU 6055X 10.10.91 med indbygget testprom.

.l Med original 6055X CPU :

via det specielle kabel med optokoblere for 1nterface

[9-11-9/

Kortet forsynes med 5V og tilsluttes seriel port pa en PC'er g

konvertering.Derefter keores testen 'hdlctt

diskette  Jvf.nermere beskrivelse i

Testen bruger delvis programmet 'Supermax Vejebod'
LCD display tilsluttes connector L - Trimmer PT1 drejes

max. mod uret.Ndr der isattes strap i strapfelt 'TEST'
PA4 vil der ved power on komme tekst i display. (V&?tb

Strapoversigt for strapfelt

'Manual for IPC/1 6055X'

wier face 409

'TEST' (PA4-PA5-PA6-PA7)

CPU '

Med CPU 6055X 10.10.91 med indbygget testprom :

Kortet tilsluttes en terminal wvia det
ovennavnte kabel. LCD display tilsluttes.
Derefter kan folgende tests kores efter power on

Alle straps monteret (PA4-PA7)

Strap PA7 ikke monteret
Strap PA6 ikke monteret
Strap PA5 ikke monteret

Strap PA4 ikke monteret

-
.

Lep test (7his /54 test...
kortlaesertest

ekkotest CHO (P1)
ekkotest CH1 (P2)

relatest

Hitache LD
20 xZ /

Vil Hash  Fro) sodel / S0 /0 5o ) 2/ Zé’/MM@Z
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Introduktion:

IPC/1 6055X modulet er et interfacekort mellem selve kort-
lzseren og IPC datamaten til anvendelse i indvejningssystemer.
Kortet findes i tre versioner. Den =ldste version (version 1)
har udelukkende TTL logik til interface mellem kortlazser, LED
display, relzer og et 6018 parallel I/0 kort, mens de senere
versioner (version 2 og version 3) er forsynet med en single
chip microcomputer +til indl®sning fra kortlzser og til
aktivering af LEDs og relzer; kommunikationen til IPC data-
maten foregar da serielt direkte til CPU kortet.

Der er endvidere pd version 2 og 3 yderligere mulighed for at
tilslutte et LCD display (evt. med LED backlight).

Kortet kan desuden anvendes som et generelt microkomputer kort
(m. 16 k EPROM og 512 bytes RAM) med 32 digitale I/O kanaler,
4 relaz Kkanaler, 5 multiplexede BCD kanaler samt to serielle
RS422 kommunikationskanaler.

Forskellen mellem version 2 og 3 er hovedsagelig, at version 3
har faet tilfpjet 1lysdiodeindikeringer ved kommunikations-
kanalerne og ved relzerne samt nogle teststraps til valg af
interne testrutiner.

Kortet indeholder fplgende kredsleb:

- Formodstande til kortlaser lysdioder og inputs for
detektorer i kortlaser.

- Driverkredsleb til multiplexet LED syvsegment dis-
play modul.

- Fire relzer og tilhgrende drivere.

- Singlechip microkomputer m. 16k EPROM og 512 b RAM

- To serielle RS422 kanaler.

- Tilslutning for LCD displaymodul.

- Mulighed for valg af testprogrammer via straps.

TR L e 190
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Funktionsbeskrivelse:

Kortet er opbygget omkring en Hitachi HD647180X single chip
microcomputer med 16k intern programlager (EPROM) og 512 bytes
intern RAM, to programmerbare serielle kommunikations kanaler,
3 timere og 54 1I/0 pins.

B konnektoren strg¢mforsyner lysdioderne i kortlaseren, og A
konnektoren anvendes til aflasning af kortlzserens detektorer.
Lysdiode formodstandene (R30 - R45) kan monteres pd en kompo-
nent sokkel for at muligge¢re udskiftning/verdiazndring. Mod-
standen R34 er formodstand for strobe lysdioden, og har derfor

oftest en anden verdi end de ¢vrige modstande.

L konnektoren er forbundet til processorens D og E port og kan
da benyttes som generelle I/0 kanaler; men stikket er udlagt
sdledes, at det direkte er muligt at forbinde et fladkabel til
et LCD modul, f.eks. Hitachi LMO91LN (el. ©LMO38L) 2 x 20
character displaymodul.

I s& fald monteres R55, mens strappen til E6 udelades; da kan
PT1 give en variabel spaznding til LCD modulet til indstilling
af synsvinkel.

De fire relzer RL1 til RL4 har bade slutte og brydekontakter
fort ud til konnektoren. Alle relzerne kan disables ved at
forbinde terminal ENA til GND.

Data til rel=zerne 1latches m. IC5 via en strobepuls fra de-
koderen IC4, der ogsad leverer strobe til de 5 select udgange
pd DISPLAY konnectoren.

Pl og P2 er to RS422 serielle kanaler. P& Pl (kanal O pa
647180) er bade TxD, RxD, RTS og DCD f¢rt ud, mens pad P2
(kanal 1 pa 647180) er kun TxD og RxD fort ud.
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For begge kanaler er TxD og RxD forsynet med lysdioder til

overvagning af kommunikationen.

Indgangene A7-A4 pa processoren er normalt pull-up high, men
kan strappes 1low til valg af eventuelle testrutiner i soft-
waren.
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Komponentliste: IPC 6055X version 3 !!
Navn Komponent Fabrikat Pins
ICc 3 SN74ALS541N Texas 20 pin
iC 4 SN74ALS138N Texas 16 pin
IC 5 SN74LS273N Texas 20 pin
IC 6 SN75447N Texas 8 pin
ic 7 SN75447N Texas 8 pin
IC 8 (Her iszttes kun sokkel) 16 pin
W Ic 9 DS34C87N National 16 pin
IC 10 DS34C86N National 16 pin
I1C 11 HD647180XCP6 OTP (i sokkel) Hitachi 84 pin PLCC
D1 Diode 1N4002
D2 (Her monteres strap i stedet for diode)
LD1 Lysdiode, Red
LD2 Lysdiode, Gro¢n
LD3 Lysdiode, Red
LD4 Lysdiode, Gre¢n
LDS Lysdiode, Red; Sm& le enkelte, modulstakbar type
: LD6 Lysdiode, Rpd; Sma le enkelte, modulstakbar type
‘ LD7 Lysdiode, Repd; Sm& le enkelte, modulstakbar type
LD8 Lysdiode, Repd; Sma le enkelte, modulstakbar type
X1 Krystal 12.288 MHz NDK
RL1 RELE V23040-A0001-D201 Siemens
RL2 RELE V23040-A0001-D201 Siemens
RL3 RELE V23040-A0001-D201 Siemens
RL4 RELE V23040-A0001-D201 Siemens
R27 Modstand 1k
R28 Modstand 1k
. R29 Modstand 10k
| R30 Modstand 150 ohm
R31 Modstand 150 ohm
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R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
SIL4
SILS

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

SIL Modstand 9 x 1k

150
150
270

150
1k

47k
47k
1k

1k

47k
47k
47k
47k
150
470

ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm
ohm

ohm
ohm

SURN A W Y S R T T SRR N T e B RSB £t g LR R S e A 0 Y A R R W ey TR

<€KLL

476-ohm 530 -

470

ohm

470 ohm

470
470
470
470
10k
10k
10k
10k

ohm
ohm
ohm
ohm

33 SL.

SIL Modstand 9 x 10k

16

de

PLY = Mod /4

AN R A
I
L
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SIL6 SIL Modstand 9 x 10k

SIL7 SIL Modstand 9 x 10k

SILS8 SIL Modstand 9 x 10k

PT1 Trimmepotentiometer SPECTROL 63P-103T010 (10k)
Cc1 El.lyt, Sol.Al. 10 uF/l6v Philips
Cc2 Konds. 100 nF afkobling.

C3 Konds. 100 nF afkobling.

c4 El.1lyt, Sol.Al. 22 uF/16V Philips
C5 El.1lyt, Sol.Al. 22 uF/1l6V Philips
Cc7 Konds. 15 pF Ker.

c8 Konds. 15 pF Ker.

Pl DSUB konn. DB 15 S (vinkel) Joy RI/V
P2 DSUB konn. DB 15 § (vinkel) —f—
A 3M20 (dobbelt pin rzkke)

B 3M20 (dobbelt pin razkke)

L 3M20 (dobbelt pin rzkke)

DISPLAY 16 pin IC sokkel.

Connektorer ved relzer er EURO-DIP terminalblok ED500/2DS.
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Forbindelser til stik:

A konnektor: B konnector:

1 Row 7 Modst.

2 Card f. s. Modst.

3 Row 8 Modst.

4 Row 6 Modst.

5 Left edge n.c.

6 Row 5 Modst. ST

7 Row 9 Modst.

8 Row 4 Modst.

9 GND Modst.

10 Row 3 Modst.

11 Row 12 Modst.

12 Strobe Modst.

13 Right edge GND

14 Row 2 Modst.

15 n.c. Modst.

16 Row 1 Modst.

17 Row 11 Modst.

18 Row O Modst.

19 n.c. n.c.

20 n.c. n.c.

Teststraps:
A7 * * GND
A6 * * GND
A5 % * GND
A4 * * GND

L konnektor:

GND
GND
DO

D1

D2

D3

D4

D5

D6

D7

EO

El

E2

E3

E4

E5
E6/PT1
E7
GND

+ 5V

18

dk
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Forbindelser til stik:

O 0O N 00 b W NP

=
= O

N
N ox W N

DISPLAY konn:

GND

Da

Db

Dc

D4

+5 V

+5 V

Sel 10.000
Sel 1.000
Sel 100
Sel 10
Sel 1

P1 konnector:

n.c.
TxAON
RTSO
RxAON
DCDO
n.c.
n.c.
GND
TxAO
RTSON
RxAO
DCDON
n.c.
n.c

n.c.

P2 konnektor:

n.c.
TxALN
n.c.
RxA1N
n.c.
n.c.
n.c.
GND
TxAl
n.c.
RxAl
n.c.
n.c.
n.c.

n.c.

19
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Poul Hermansen
DDE, Klokkerholm
Herlev, den 25. september 1990

- Test Program til 6055 mark 3 kort

. Hermed et test program til 6055 kortet. Programmet er
ikke udelukkernde beregnet til at teste det kort. Det
kan mdske derfor godt vere lidt underligt at bruge.

Hvis du har nogen forslag til hvordan du vil have
programmet til at virke skal jeg se velvilligt pa

sagen.

Med venlig hilsen
Dansk Data Elektronik A/S

DLy Cyi,

Henrik Christensen

u w Dansk Data Elektronik A/S W Tel (+45)428450 1 mReg.no. 65.295
Herlev Hovedgade 199 Telex: 35258 dde dk Giro: 5297370
DK 2730 Herlev, Denmark Fax: (+45) 42 84 52 20 Bank: Handelsbanken



Test program til 6055 mark 3 kort

Dette er en kort beskrivelse af test programmet hdlctst der
bruges til at teste 6055 kort med. Programmet er skrevet i
forbindelse med udviklingen af PC vejebdodssystemet. Det barer

det ogsd preg af.

Programmet k¢rer pd en PC hvor man forbinder 6055 til coml -
porten. De fleste coml porte k¢rer efter RS232 standarden,
mens 6055 kortet korer RS485 ( En afart af RS422 ). Det
betyder at man skal bruge en konverter mellem de to
standarder.

Protokol

P4 linien mellem PC og 6055 kort benyttes en hdlc 1lignende
protokol. Denne protokol er beskrevet i "Beskrivelse af
kommunikationsprotokol i DV9800 apparatserien”.

Installation

Fpr man kan benytte tesprogrammet skal der installeres en
driver pd PC'en. driveren hedder hdlc.bin og installeres ved
at tilfgje en linie i config.sys: device=hdlc.bin

Adresser

6055 kortet har en adresse. Denne valges ved hjzlp af de 4
straps der sidder lige ved siden af CPU'en. Ingen strap svarer
til 0 og en strap svarer til 1. Strappen nzrmest CPU'en er
mindst betydende bit. Nar der ikke er monteret nogen strap
svarer det til adresse 1 ( fe¢rste kortlaser i vores system ).
De straps man monterer bliver lagt til adressen sdledes at en
strap nermest CPU'en giver adresse 2 ( f¢rste vegt i vores
system ).

Kommandoer

Test programmet har en rakke kommandoer som alle bestdr af et
enkelt bogstav og evt. en parameter. Output sendes altid til
kortet der har adresse 1, mens vegtaflasning foregadr fra den
enhed der har adresse 2.

Kommandoer:

<antal> send tekster til alfadisplay
afles input fra enhed 1

afles input fra enhed 2

skift til den anden vegt

aflaes vegt

kontinuert send/las

las hulkort

O AN NN o



m <len> langde af besked ko
f <£fil> send fil

1 <nr> tend lys ( Rela )
g quit

? denne vejledning

>

Vegttyper
Man valger hvilken vegt man vil benytte ved hjzlp af vsetup
programmet. Det format de forskellige vegte sender er

beskrevet i bilag 2. Bemzrk at type O og 1 er parallele vagte,

der kan afpr¢ves ved at montere nogle lus i det 25 polede stik

mens resten er serielle og krazver at man kan levere et signal ‘
der svarer til beskrivelsen. ’ )

Supermax programmet bro kan benyttes til at simulere de

serielle Vagteﬁ'.éé“_/i_____ﬂ F 6088 _mecd PC.
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Supermax Vejebod 1

Betjeningsvejledning o

1. Konfiguration

Der findes en lang reekke parametre der kan stilles ved hjelp af setup programmet
vsetup. N&r man starter det kommer man ind i denne menu:

Vejebod setup program
Firma oplysninger
Generelle oplysninger
Fortryd

Velger man firmaoplsyninger fir man dette skaermbillede:

Firma oplysninger

Selskabets kortnr [2730 ]
Forbogstaver til indvejningsnumre [RFB ]
Tilladte pladsnumre [1 2 ]
Antal adresse linier [2 ]
Minimum containervagt {000 ]
Momsprocent [22.00 ]
Kontantgebyr [0.00 )
Foresldet felt nr [6 1
Program flag 1-10 [O0OO01000O022 ]
Program flag 11 - 20 [2 001121000 ]
Program flag 21 - 30 [10000O0OO0OO0OO ]
Veelger man punktet generelle oplysninger fir man dette skeermbillde:

Generelle oplysninger

Timeout til Supermax ( send og modtag ) [7 30 ]
Sekunder mellem opkaldsforseg [20 ]
Databits ' [8 ]
Modem forbindelse [0 ]
Supermax interrupt nr ( default 0xb0 ) [ 0xb0 ]
Kortstander kommunikation navn [coml ]
Printer navn [1ptl ]
Overforselstidspunkt for kartoteker [04:20 ]
Timeout for automatiske vejninger [2 ]
Antal vagte [1 ]
Vagttype(r) [3 (Q) ]
Lys type [1 ]
Vegtgranse 1 ( Sluk kerelys ) [600 ]
Vagtgranse 2 ( 2 signaler, tander redt lys)[600 ]
Sluk kerelys bits [0 ]
Tznd redt kerelys, bits [1 ]
Tend grent lys, bits [2 ]
Kartoteks sterrelser [140 700 400 150 1500 10 ]

Kartoteks stgrrelserne defineres i denne raekkefglge:

Version 1.6 5 december 1989



Supermax Vejebod

Betjeningsvejledning

Tekster, kort, kunder, priser, containere og containertyper.
Tekster indeholder tekster til pladser, omrader og typer.

Det er forelgbig kun Amager forbreending og ES@ der har container register.
Man beveeger sig rundt mellem felterne med piltasterne og kommer ud af billederne
med fl. N&r programmet forlades gemmes de nye oplysninger automatisk. Hvis
man fortryder sine eendringer veelger man punktet fortryd. Det bevirker at
programmet forlades uden at man gemmer oplysningerne.

1.1 Program flag

Man kan @ndre programmets virkemade ved at eendre pd nogle parametre med
setup programmet. Disse parametre kaldes program flag. I setup programmet
optraeder parametrene med 10 p& hver linie.

Fejltyper

nr | Beskrivelse Veerdi
0 1 2

1 Forkert komm. omréde ignorer logisk fatal
2 Fglgeseddel ved auto vejning altid debitorkode
3 Indtast totalveegt umuligt muligt
4 Slut funktion PC stopper | DOS
5 SEnr bruges nej ja
6 Altid auto nej ja
7 Curser understreg | blok
8 Debug kommunikation nej ja
9 Container veegt udfyldt ingen logisk fatal
10 | Ingen bilag til Kontant kunder ingen logisk fatal
11 | Bilagstype 4 speerrer kunde nej advarsel speerret
12 | Hop til felt fast ledigt
13 | Adressen skal veere udfyldt pd kontant bilag | nej ja
14 | Indtast bilvaegt umuligt muligt
15 | Indtast gebyr umuligt " muligt
16 | Pris beregningsmetode Se nedenfor
17 | Bilag ved fremvejning nej ja
18 | Automatisk udskrift af bilag nej ja
19 | Bil kontrol nej logisk fatal
20 | Container kontrol nej logisk fatal
21 | Printer type 7 bit PC
22 | Maks. telegram kg antal
23 | Klokke ved veegtbelastning nej ja

Parameter 16, pris beregningsmetode, angiver hvordan priskartoteket benyttes.
Priskartoteket har en nggle til hver pris. Denne nggle bestér af tre tal. Betydningen
af disse tal kan variere med beregningsmetoden. I gjeblikket er der fglgende

Version 1.6 5 december 1989
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Supermax Vejebod 3
Betjeningsvejledning

metoder:

1. Npgglen bruges til plads, omréde og type. Det er standard metoden og den der
er beskrevet i manualerne.

2. Ngglen bruges til plads og type. Man benytter altid prisen for omréde 0. Det
betyder at prisen ikke afhenger af omradet.
Bruges hos RENO Nord

3. Npgglen bruges til plads kundegruppe og type.
Bruges hos Amagerforbreending.
Parameter 22, maks. telegram kg, angiver hvor mange beskeder der kan std i kg til
kortstanderen. Danveegt kortstandere kan hindtere 6 telegrammer, mens andre
typer normalt kun kan héndtere 1.

Version 1.6 5 december 1989



BISCO Vagt- og vejeindikator AFVG21 FASAN 1

600 baud even

7 bit

FASAN 3

REFA 1 '.'

REFA 2
REFA 3

1 stop

Sekvens fra vegt er opdelt i:

1)
2)
7)
8)

’ 13)

STX
VEGT 1

STATUS 1
VEGT 2
STATUS 2

Status er opdelt

0011
0011
0011
0011

O0---
-1--
-—-1-
-—-1

(1)
(5)
(1)
(5)
(1)

Start pad vegtsekvens
Forste vagt
Fgrste status

Anden vagt
Anden status .

pd fplgende made:

Vegt i ro
Anvendes ikke 227227

Vagt positiv - Acceptabel

Vagt indenfor vejeomrade

(vegtens arbejdsomrade) (inverteret)

Vagtstatus i ro

Vagtstatus ikke i ro
Vagtstatus negativ

TYPE €

* ee o0

pown 0 Pot 1
>OIT Lver 1979FP

(goo DAY

(0011 0111)
(0011 1111)
(0011 1100)

)

A
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JBM / MITA Vagt- og vejeindikator AFVG22 ESO 1

Vestfyn 1
RENO SYD 2 ®

9600 baud odd 7 bit 1 stop
Sekvens fra vegt er opdelt i:

1) STX = (1) Start pd vegtsekvens

2) VEGT = (5) Vegtangivelse

7) POLARITET = (1) + / -

8) EXPONENT = (1)

9) VEGT I RO = (1) V (FEJL)

]

10) TARA

11) OVERFLOW )

12) POWERFAIL (1) P (FEJL)

13) CHECKSUM (1)

14) ETX = (1) Slut pad vegtsekvens

]

/0

(1) T /0
/0
/0

(1) O (FEJL -—-> Vagt overbelastet

"



DANVEGT Vagt- og vejeindikator AFVG24 Vestfyn 2

Amager 1/2 ‘

2400 baud even 7 bit 1 stop
Sekvens fra vegt er opdelt i:

1) b = (1) Start pd vaegtsekvens

2) STATUS = (1) Vagtstatus

3) VEGT = (5) Vagtsignal

4) CHECKSUM = (1) XOR checksum

Status er opdelt pa fglgende made:

-1-- ---1 Vagt i ro

-1-- --1- Vagt overbelastet --—-> Vagt overbelas <

-1-- -1-- Vagt fastholder ikke nulpunkt EEstdlLaels fastholder

-1-- 1--- Lovlig vejning igang -——-> Lovlig vejning
-1-1 ---- Vagt tareret ----> Vagt tareret
-11- ---- Vejeresultat negativt



TOLEDO Vagt- og vejeindikator AFVG25 RENO NORD 1

Type : 'O

Vagtdata bestdr af 5 cifre i BCD kode.

Der indleses 4 cifre, idet sidste ciffer altid

nul. Vejeindikatorens mindste interval er 20 kg.
Mest betydende bit i mest betydende ciffer angi-
ver fortegnet, idet 'l' betyder negativt fortegn.




BISCO Vagt- og vejeindikator AFVG23 FASAN 2

RENO SYD 1
'I’ Type : '1'

Vagtdata bestar af 5 cifre i BCD kode.

Der indlzses 4 cifre, idet sidste ciffer altid

nul. Vejeindikatorens mindste interval er 20 kg.
Mest betydende bit i mest betydende ciffer angi-
ver fortegnet, idet 'l' betyder positivt fortegn.



TOLEDO Vagt- og vejeindikator RENO NORD 2

1200 baud even 7 bit 1 stop

Sekvens fra vegt er opdelt i:

1) STX = (1) Start pd vegtsekvens
2) STATUS A = (1) '1'

3) STATUS B = (1) a)

4) STATUS C = (1) ''

5) VEGT = (6) ' 12345

11) TARA = (6) ' 00000'

17) CR = (1)
ad a)

~===X--- 0: vagt i ro

l: vegt ej i ro

------ X~ O: positivt fortegn pa vegtfelt
1: negativt fortegn pa vegtfelt
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Supermax Vejebod 1
Betjeningsvejledning

1. Indhold

Denne vejledning indeholder en meget kort introduktion til betjening af Supermax
datamater og en mere tilbundsgdende gennemgang af programmet Supermax
Vejebod.

Gennemgangen af programmet er af to dele. Fgrste del indeholder en beskrivelse af
hvordan man generelt betjener terminalen og anden del beskriver nogle normale
situationer.

2. Generelt

Betjeningen af progammet Supermax Vejebod minder om den méde andre Supermax
programmer betjenes pd. Her tenkes iseer pd begreberne hérde og blgde
funktionstaster.

De hérde funktionstaster er tasterne fra fl til f8. De har ( stort set ) den samme
betydning i alle programmer. Deres betydning fremgir af en strimmel der er
monteret pd keyboardet.

De blgde funktionstaster er tasterne fra f9 til f16. Deres betydning er forskellig fra
program til program, og fremgar af det skakbraedt der vises pa den nederste del af
skeermen.

2.1 Start af programmet

Programmet startes ved at man logger ind pid Supermaxen under brugernavnet
vejebod.

P4 skeermen vil der efter et kort gjeblik vise sig et skeermbillede der ser nogenlunde
sdledes ud:
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Supermax Vejebod 2
Betjeningsvejledning

Hukommelse

Veje nr. Huk nr.
1 Kundenr

Oomride
2 Type

Totalvagt
3 Bil vagt
Container vagt
5 Container nr

Affaldsvagt

>

Deponering
Statsafgift
Netto
Moms
Total

Indtast nr
Vagt Faktura Hent opl. Gentegn
Vagt+kort Vejebilag Folgesed. Fremvej. Tilbagevejvis log Beregn Godkend

2.2 Flytning af markeren

Markgren vil sté lige ved siden af teksten ’Indtast nr’. N&r man stir i dette felt kan
man springe til et andet felt ved at indtaste feltets nr efterfulgt af et tryk p& return
tasten. Ved trykke pd pil-op og pil-ned kan man ogs3 flytte mellem de forskellige
felter. Return tasten bevirker at markgren flytter til det nzeste felt.

2.3 Kontrol af data

Nér et felt forlades, undersgges det om det der stér i feltet er lovligt. Hvis det ikke
er det skrives gverst til venstre pd skeermen hvad der er galt, og markgren bliver i
feltet. Der er i denne situation to mader at komme ud af feltet pd. Enten taster
man lovlige data ind, eller ogs4 sletter man indvejningen ved at trykke pd SHIFT F1.

Kundenr Né&r feltet kundenr forlades vises kundens navn nederst til hgjre pa
skeermen.

kundeoplysningerne overfgres kun fra administrationen nir man beder om det. Hvis
administrationen har endret i kundeoplysningerne m& man derfor overfgre
oplysningerne inden de bruges.

Affaldstype Nar feltet Type forlades vises navnet pa affaldstypen nederst til hgjre
pd skeermen.

Veegtfelter I veegtfelterne undersgges om vaegten er negativ.
2.4 Harde funktionstaster

Det er kun nogle f& af de faste funktionstaster der har nogen betydning i vejebods
programmet.
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Supermax Vejebod 3
Betjeningsvejledning

Slut fl1 bruges til at forlade programmet. nér man trykker pa denne tast kommer
man ud til velkomst billedet.

Fortryd SHIFT F1 fortyder en indvejning. Det vil sige at den bliver markeret som
slettet og sendt til administrationen som en slettet indvejning. Indvejningen bliver
dog fgrst sendt neeste gang man godkender en vejning.

Hjeelp f2 bevirker at de nederste to linier der viser de blgde funktions tasters
betydning bliver sldet til eller fra.

Indszet tegn f6 indseetter et tegn pd markgrens plads. Den er egentlig kun
relevant i forbindelse med indtastning af adresser.

Slet tegn SHIFT F6 sletter et tegn pd markgrens plads.

f7 f7 flytter markgren hen til slutningen af et felt, mens SHIFT F7 flytter markgren
hen til begyndelsen af et felt.

f8 f8 sletter et felt fra markgrens position og hen til resten af feltet, mens SHIFT
F8 sletter hele feltet.

2.5 Blade funktionstaster

De nederste to linier pd skeermen viser de blgde funktionstasters betydning. Den
nederste linie viser betydningen hvis man blot trykker p& funktionstasten, mens den
naestnederste viser betydningen hvis man trykker p4 SHIFT tasten samtidigt.

Det fgrste felt svarer til f9 og det sidste felt svarer til f16. De felter der er vist i
negativ, svarer til de taster der er markeret med mgrkt p& strimlen.

Veegt+kort f9 bruges til at overfgre kortdata fra kortlsseren og veegten fra
brovaegten. I modseetning til IPC udstyret aflaeses disse data ikke automatisk, men
kun nér man trykker pé 9.

Det har den fordel at indholdet af felterne ikke pludselig endres inden man
godkender en vejning.

Der kan gh op til et par sekunder fra kortet puttes i kortlaeseren og til det kan
afleeses af Supermaxen. Supermaxen vil vente op til 10 sekunder pa at der kommer
data fra kortleeseren.

Hvis kortet er afleest forkert vises det gverst pa skeermen.
Markgren placeres i container vaegt feltet efter funktionen.

Veegt SHIFT F9 afleeser broveegten, men ikke kortleseren. Funktionen bruges
hvis man laver en vejning uden kort, eller hvis man vil afleese en ny veegt, men
bibeholde kort oplysningerne.

Hvis det bleseser kan broveaegten std og svinge. Hvis veegten ikke er i ro skrives det
gverst pd skeermen. Det er ment som en advarsel, man kan godt lave en vejning
alligevel.

Markgren placeres i container vaegt feltet efter funktionen.
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Supermax Vejebod 4
Betjeningsvejledning

Vejebilag fl10 udskriver et vejebilag. Det kan man altid ggre.
Folgeseddel f10 udskriver en fglgeseddel.

Faktura SHIFT F11 udskriver en faktura. Denne funktion benyttes kun i
forbindelse med kontant betaling.

Fremvej fl12 laver en fremvejning. Det bruges hvis man ikke kender bilens
tomveegt, normalt fordi bilen ikke har noget kundekort.

Funktionen bevirker at totalveegten og kundeoplysninger gemmes til senere brug.
Veegt og eventuelle kortdata skal veere leest inden funktionen benyttes. For at lette
betjeningen vises oplysningerne hele tiden gverst til hgjre pd skeermen. Samtidigt
skrives et vejebilag.

Tilbagevej f13 laver en tilbagevejning. Efter et tryk pi tasten, flyttes markgren op
i feltet 'THuk nr.” Her veelges den gnskede linie ved at angive det nummer der stir i
det fgrste felt i omrédet med fremvejninger. Samtidigt hermed aflseses broveegten,
og det stgrste tal af den nye totalveegt og den gamle vaegt bruges som totalveegt og
det andet tal bruges som bilvaegt.

Vis log fl4 viser de sidste 20 vejninger pd skeermen. Hver linie indeholder dato,
klokkeslet, pladsnr, affaldstype, indvejningsnr, kundenr, totalveegt, bilveegt,
containerveegt, containrnr, affaldsveegt, kontantnr og et statusfelt. I status feltet
betyder K kontant, O offline, og S slettet.

Hver linie ser siledes ud:
09.03.89 14:03 1 2 RFB00173 30001 47770 15580 1440 3 30750 O

Hent Oplysninger SHIFT F14 henter oplysninger om affaldstyper, priser og
kunder fra administrationens Supermax.

Denne funktion behgver man kun benytte hvis der sendres priser, eller hvis der
eendres i kundeoplysningerne. Alle oplysningerne lagres p& vejebodens Supermax, s
det er altsé ikke ngdvendigt at udfgre funktionen efter f.eks. en strgmafbrydelse.

Beregn f15 beregner prisen for affaldet. Man kan benytte funktionen hvis man
gerne vil se hvad prisen bliver, men i forbindelse med udskrivning af fglgesedler og
godkendelse af indvejninger bliver funktionen udfgrt automatisk, s& man behgver
egentlig ikke bruge den.

Godkend f16 godkender en vejning. Det kontroleres at indvejningen er lovlig,
prisen beregnes og vejningen sendes til administrationen. Herefter ggres klar til
neeste vejning.

Gentegn SHIFT F16 bevirker at skeermbilledet tegnes p4 ny. Denne funktion
benyttes hvis skeermen har vaeret slukket eller der er kommet til at st noget pa
skeermen som kommer fra andre programmer.

3. Betjeningsforlgb

I dette afsnit beskrives hvordan man laver de almindelige indvejninger.
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Supermax Vejebod 5
Betjeningsvejledning

3.1 Vejning med kundekort

Vejning med kundekort er den almindligste og hurtigste made at veje p&. Det
skyldes at man kan ngjes med at veje bilen en gang, da bilens tomvaegt fremgar af
kundekortet.

Proceduren er fglgende:
1. Bilen kgrer op pé veegten.
2. Chauffgren stikker kundekortet i kortleseren og tager det ud igen.

3. I vejeboden aflaeses broveegten og oplysningerne fra kundekortet ved at trykke
pé 9 ( Vaegt + Kort ).

Bilen kgrer ned af vaegten.
P4 skeermen kan man nu se kundens navn, omrédet og affaldstypen.

Hyvis affaldstypen er en anden end den der fremgér af kortet sendres denne.

N oo

Hvis kunden vil have en fglgeseddel skrives denne ved at trykke pé& fl1.
8. Vejningen godkendes ved tryk pé f16.
3.2 Vejning med kundekort og container

Biler med container vejes pd samme mé&de, men man er ngdt til at udfylde feltet med
containerveegt. Den nemmeste méde at komme ind i feltet med container veegt er
ved at skrive 5 i linienr feltet. Hvis man ikke kender container veegten m& man lave
en to gangs vejning.

3.3 To gangs vejninger

Det er ngdvendigt at veje bdde fgr og efter afleesning hvis man ikke kender bilens
tomveegt. Det kan f.eks. veere fordi bilen ikke har noget kundekort eller fordi
containerveegten ikke fremglr af containeren.

Proceduren er fglgende:
1. Bilen kgrer op p& vaegten.
Veegten afleeses med et tryk pa 9.
Bilen kgrer ned og lesser af.
Felterne med kundenr og affaldstype udfyldes.

DA I

Tryk pd fremvejning, f12. Oplysningerne overfgres nu til et ledigt felt til hgjre
pd skermen. Samtidigt udskrives et vejebilag. P& vejebilaget star
hukkommelses nummeret. Det er et tal mellem 1 og 9.

NAar bilen har leesset af kgrer den op p4 veegten igen.
Nu trykkes pa f13, tilbagevejning.

8. Hukkommelses nummeret angives. N&r dette er sket afleses veaegten
automatisk.
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Supermax Vejebod 6
Betjeningsvejledning

9. Bilen kgrer ned af veegten.
10. De oplysninger der blev gemt ved den fgrste vejning hentes nu frem.
11. Hyvis der er nogen felter der ikke blev udfyldt fgr udfyldes de nu.
12. Der skrives eventuelt en fplgeseddel ud.

13. Vejningen godkendes.

4. Systemadministration
4.1 Start af Supermax

Supermaxen teendes ved at dreje ngglen pd forsiden af maskinen s& ngglen star
lodret. Der kommer nu lys i displayet pa forsiden. Né&r der efter ca 30 sekunder
stdr -3 i displayet p& forsiden skal der komme noget tekst ud p& skeermen.

Maskinen finder ud af om den er blevet lukket p& en kontrolleret méde eller om der
har veeret strgmafbrydelse. Hvis der har veeret strgmafbrydelse undersgges det om
disken er i orden. Hvis det ikke er tilfeeldet skrives BOOT UNIX pd skeermen.
Man skal s8 dreje ngglen over i vandret ( slukke for strgmmen ) og teende igen.

Nér disken er kontrolleret skal man angive dato og klokkeslet n&r man bliver bedt
om det.

Efter ca 1 minut, hvor der bliver skrevet forskellige ting pa skeermen er Supermaxen
klar.

P4 skeermen er der nu et velkomst billede og nederst star der Login:

Man skriver nu brugernavnet vejebod efterfulgt af return og kommer ind i
vejebodsprogrammet.

4.2 Nedlukning af Supermax

Inden man slukker for strgmmen til Supermaxen skal man g8 ud af
vejebodsprogrammet og logge p med brugernavnet powerdown.

Man kommer ind i et program der stopper Supermaxen. Programmet spgrger om
man vil lave en Express powerdown. Det besvares med y. Hvis man fortryder
nedlukningen svarer man q.

Nar der pé skeermen stdr system is down kan man slukke for strgmmen ved at
dreje ngglen over i vandret stilling.

4.3 Backup

De eneste filer der zendres under kgrslen, er filen med sekvensnumre og filen med
indvejninger der ikke har kunnet overfgres til administrationen. Der er derfor ikke
nogen grund til at lave jeevnlig backup.

5. ZAndringer i forhold til IPC udstyret

Supermaxen har langt stgrre lager kapacitet en IPC’en og har derfor plads til alle
kunderne lokalt. Det medfgrer at det ikke er ngdvendigt at kalde administrationens
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computer op for at finde ud af om et kundenummer er gyldigt. Kundenumre testes
derfor sd snart de tastes ind. Det medfgrer p& den anden side at man mé overfgre
alle oplysninger hver gang der bliver seendret i kundeoplysningerne.

Den store lagerkapacitet betyder ogsd at man kan gemme mere end 5000 vejninger
lokalt. Der er derfor ingen grund til at holde gje med hvor mange vejninger der
ligger lokalt.

Afleesning af kort og broveegt foregir ikke lgbende, med kun p& anmodning fra
operatgren. Det har den fordel at veegten ikke stir og sendrer sig mens man er
igang med en vejning, og kundeoplysningerne ikke pludselig forsvinder fordi den
neeste chauffgr stikker et kort i kortlseseren.

Programmet indeholder ikke nogen teelleveerker. Alle de oplysninger der ligger i

teelleveerkerne kan man f& ved at lave nogle statistik udskrifter p& administrationens
maskine.

Man kan ikke eendre i setup af f.eks. indvejningsnumre fra vejebods programmet.
Det ggres ved at redigere nogle filer med en editor.
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