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[sci]scofrir]nio] M2 [m1 [ Mo |BcD] Control Word Format

BCD

0 | Binary Counter 16 bits

1 | Binary Coded Decimal [BCD}
Counter [4 Decades)

M2 M1 MO
0l 0] O {ModeO
0 0 1 {Mode 1
X 1 0 [Mode 2
Xi 1 1 {Mode 3
11 0} O [Moded
1 0 1 {Mode 5
ALY RLO
0 | 0 | Counter Latching operation

1 0 | Read/l.oad most significant byte only.
“~ 0 1 | ReadiLoad .east significant byte only.
1 1 | Readfload least significant byte lirst, then most significant
byte.
SC1 sCo .
0 | 0 [Sclect Counter 0
0 | 1 |Select Counter 1
1 | 0 |Select Counter 2
14 1 [llegal
Table 1b.
Signat Low
Status Or Going
Mods's Low Rising High
0 Disalles - Enables
counting counting
1 - 1) nitiates -
cduhiting
2} Resets output
after next clock
2 1) Disables 1} Reloads Enables
counting couiiter counting
2) Sets output | 2) Initiates
immediately counting
high
3 1) Disables 1) Reldads
counting counter Enables
2} Sets output | 2) Initiates counling
immedately counting
high
4 Disables - Enables
counting counling
5 - Intiates -
counting
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i 12 fn pac Fifluuuy linear Tﬂaaz%uﬁagaﬁﬂquﬁannﬁﬁiﬂganuﬁ%an
IBM PC 399:dasiinnm latch fayanaudaLdn PM7541 Liafiginnsaldiien
ngmﬁagaLﬂuﬁdq o 1EF9ludun 1119 sainiafi fu sweep Gen. u¥a
st fuganaciousediuaei  B1usaliiinns lateh fayaliniTay

Y

. [l 4 ° - *v
L?angﬁﬂaﬂwﬁimuﬂﬂqaznwiﬁannﬁnnsun17 latch U3z l¥ IC 74LS373

i b 13
CHuganantiafludul
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daun1sutas¥ggrunturannt fudlneasrld  1c L7109 Faifu
ADC 7u%e 12 in ‘udLﬂaqawnﬁawaﬁ@mwmﬁugnLﬁﬂquﬂuuuaLﬁﬂauﬁLiﬂﬁaq
N1 8 wiuwua Feiudedacld 1caos1 iucMos AamiafSuiiafiuAtidad
%eﬁaugﬂ 8 WAULUA Lawégn 1 Wuuua  legdiwaTaninisiasnuduiuale

t, ‘
Taads ’E\]‘thy']mﬂ ’JU?NBE}ﬂM‘TY)']dWﬂ.‘m‘d a3 82855

717119 1UT BRI 2939

circuit diagranm Tﬁuame131ugﬂﬁ 2.13 lagldnvuzadgaag
L Safia1T0u1Hy block diagram A6 uNA (gﬂﬁ 2.2)  fiaividad Ic, Lilu
" inverting ﬁﬁﬂﬁgﬂtﬁn (save) 13uusia1add1n¥u Ic, vy inverted
address line ﬁtawiﬂiﬁTu PAL (Programmable Array Logdic) %oaz
Yae¥aTusunsnlidudd el Sandagasunide vadn A uazuadn ¢ lu IC
(PPI 8255) uar IC, Liudadasa 5uyﬂ/La15gn wadn B U udadniiia
ﬁqumaauqunuwaLaﬁﬁaqﬁwuunwéﬂ el (Huluurdian4imad  (binary
counter)l#Fuiyn uadandm¥y PIT 3 nszuuadan DIL switchlsi...s5
asdiesa 1 lu 4 sastarfieadianfummIasvuuadaniondanduunoastiner
(SO,S7,SB> 1/0 connector

n19 RUN uazﬁnﬂuzﬂduquﬂisUQuﬂﬁﬁuﬂaqiu A-D converter
(1c,) ABNNILABSEIN1TOATY (check) ﬂszuaunwsuﬂaoﬁmmwmiwLﬁ?a%u
Tagn1saudnur (STATUS; O=conversion complete and data avail
able for readings 1= conversion not complete) Lﬂaﬁugﬂ (RUND
tiuaadn "high" Tﬁtﬁaﬂaqﬂ17uﬂaa5mmwmasL?uﬁuLaogn n 2 ms ia
NnﬁuzLﬂgﬂuLﬁu “low" N17 run a1glu ADC asLﬁu autozero proce
dure 34%1R 1.75 micro sec ApuRNaL@asdINITOAULANITLYRIHYYIUTY
#31913a13nt legind converter &asn1suannda 2 ms  dmFun1sialy
811521890150 tas¥ggrnitar autozero phase 13a1lunasuladdgyiniia
tiu shorter %o%uaéﬁudwﬁiﬂiaﬂuﬂwsuﬂaoﬁmmmewﬁ (phase) d3ufiuan
LAuluganasafiaeiantutiTasnasia rRun Widn "low” lufufindanindia

A1satna (detect) srdu "low"” uu STATUS converter wIHA1  auto
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zero phase wavw¥asfiaviTuluntsuvasdggruafeaaluila RUN  gnvinlH
viu "high” d19%¥u38n1967 1 Aun19619 - azgﬂuaﬂqiﬁTu flowchart lu

i ¢ ] : )
U0 2.14 BuyananLﬂaﬂasnazﬂqﬁﬂussmdwq A-D Conversion Nd&niue
viue1"cstaTus i "1">ﬁaaﬂﬂqLﬂudqasﬂaugnﬁmq1mTﬂﬂﬁ@mwm STATUS
a o . ' i a
ADC aziiudru¥us1lan P1 TraniavficiFauiisuduunszgnidncset) 14
[ 3 " " - e
Lﬁu 2.048 V. @9Uu "full-scate’ auyﬂTaaﬂLmaLﬁu 4,086 V. ( =2U
ref) data sheet 784 ICL7109 @A27N3¢6dy consuite nauNIENINT
) o 'e y <o
\4nA1 reference voltage Aullantaadu « niturld
o '3
A-D converter(Icg>n1a1uﬁauQanaﬂLﬂaa1n 8 WAULUR ana
. ' 't
logue multiplexer (IC, ) n17Lﬁanuﬁuuuaﬁugnﬂﬁuaﬂquauwunwawasn
d’ & 3 -t
B lu PPI (IC.) n17Laannasiidggiania 3 a1n converter lu#s ana
< ' . £ Yoo
logue duunlaanimasr’lylaadunieuadn B ygoaulilunisalvquexter
nal analogue output multiplexer
D-A Converter(ICio)Lﬂuﬁaﬁﬂﬂ analogue output current
J ' é 4 B =
FarvdaulutiuTrdnies Tan A, nuzd A, azﬁaqﬁuwuﬂ15aﬂuaﬁaqLaﬂfyn
' 3 ' D ' - o
Traniaa iqag?uﬁda ~Umax &9 +Umax a813uti’asani19na AS712 Analog
. <t o < ’ @ 0 . - P o
Device Nfauuriqfanisininfiugas R ,R, Uar R, lazazdasarvfiulaiiiu
0.01z lunieujiidarv1sanazyszanan ToaaulanliiauaTlasld digital
y 3 .
ohmmeter (Hana133aiansfis 4  UldavinadunTafinnreduluna9 189w
S y o« o v oA I's «
183396918 20 K 1z R, fAminneaidaieadcresister) dasdizuuvauiu
< Qz o 0 ﬂlv <t 4
(parallel) #Hansrinagau AHIRFITANAINAN L AT BISTILABSUY  analogue

output voltage (U__) ER U__ wrifndunig

U_ =U___[(n/4096)*(R /R, )-(R,/Ry)] Volt

am

3 2y S o« o~ P -~ - é '
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4 + " B L1 1 1
gqgﬂuasﬂ1§ﬂuaﬁiﬁa1ﬂamswaauﬁ§ﬁgﬂLaﬂiﬁﬂ%awuﬁaw 2

[
a1y D-A converter naslreference voltage 370 exter
nal source (IC ,) LuW31¥ internal source 283 ADC (IC_) liitnu1s
[ 7 - 1 73 ' L ] (‘ o *

gulunisiarlylden pac 1¥u'ldl 2 A1 Aadrdudlaau¥y P, uavdl  max
imum output voltage Tagu5y P, R-C filter N analogue output
azgnilasuandyya analogue iy digital interference aa3%ay
fiufind1  R-C time 784 filter wienazléd XeineniTLUdzunlastilaDAC
N197u71 "top speed" @ MFuunaviatg(supplyduu I/0 extension card
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A539unsi %1% socket ununisiiansaa 1¢ lazese Tusuy 2.15 uwdaq

e

ae93T, ﬁwuwﬁagﬂﬂsﬁuazéwuﬁﬁq supply dwudvugﬂLﬁanﬁaxéaLiwﬁu
SADAULLNLUEYA (Readers Services) Lilu¥nwuriid contacts dauftfu
awanaquﬂqnaoaqasnuuduaqasﬁuasgnLﬂﬁauéuﬂauauLﬁaﬁaqﬁunwiﬁﬂdcas
(short circut)amIu IC,, ... IC_, faely voltage regulatoriuﬂﬁi
s ldliar97v39n1siiand 9977w 9dunsia wialanzans 1c,, IC, .

1 [ ¥ v |, t
d2uUsernavzay R, ua¥ C, 8133¢1¥ phono socket K, nlafena3Tldla
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10’ ....... Ceeeierssaerersrnransanats Creerereeeennies ... ibmio interface test

0 X200 * verereenienens address initialisation 0: &H300-&H3OF 1: SH310-3IF
* 30 X=8H300+X*8H10

07 ... erevineerenns tetsiereentsentiennrastirene ... DAC AND ADC addresses

50 A=X+1: 'MS-byte

60 AL=X#2: 'LS-Dytee

70 A=Xeh: ExX#5: B=Rab: Cl2X47: ' tivvrnrinrriiesinenesnnsninnnas 1/0 addresses
80 C=X+8: F=X49: D=X+10:C2=X+11

90 T0=X+12:T1=X+13:T2=X+14:C3=X+15

100 DAT =0

110 OUT CLEHB0 * vuvvvevverneresonnssanarnsansessones E output A and B output
120 OUT C2,8H9B: * tvivvevrnvcnnessoncnssenansnsoananen F input Cand D input
130 OUT E,DAT AND 127: * .iviivvierininns left justified data input for the ADC
140 X3=t

150 OUT €3, (0%64+1*6+3%241): * 1iviininnnnnnsceisnrnconrinsonas . set counter 0
160 OUT €3, (1%64+1¥1643%241) 1 | Levivenenvrannnns e vy e set counter 1
170 OUT €3, (2%64+1%1643%2#1) 1 7 trvnveriiniiinianinniaressnecnss set counter 2
180 OUT T0,X3: ' vuvvenvereancresnnsnnesannss P s AH N start counters
190 OUT T1,X3:  evveneeveenaniinnas check timer outputs with an oscilloscope
200 OUT 72,3

D! ceeervvensnnrecd . B8, N, G lido U/ N, QRS test 1/0 ports

220 CLS: LOCATE 23,1:PRINT "Testing I/0"

230 LOCATE 10,1

240 F=0

250 FOR I=0 TO 255

260 QUT A,I: OUT B,1

270 605U 800

280 IF INP (C)()X THEN F=F+1: PRINT ‘B out to C in error. Qutput vas: °;I
290 IF F)10 THEN GOTO 310

300 IF I (D)X THEN F=F+1: PRINT “A out to D in error. Output was: °;1
310 IF F)10 THEN 1=255

320 NEXT I
330 OUT CL,BHO9: ¥ wrvvrvnerernensensenrneenesneanrssansenannse A and B input
340 OUT C2,8H82: 7 wnvrenererenrenrneennessanssstnnssnsensnens ¢ and D output

350 FOR I=0 TO 255

360 OUT C,I: QUT D,1

370 60SUB 800

380 IF F)10 THEN GOTO 420

300 IF INP (B){)X THEN F=F+1: PRINT “C out to B in error. Output vas: ;I
400 IF F)10 THEN GOTO 420

410 IF INP (A)()X THEN F=F+1: PRINT "D out to A in error. Output was: 1
420 IF F)10 THEN I=255

47



430 NEXT I

440 OUT C2,4H98: * ......... PP € and D input
50 LOCATE 23,1

460 IF E=0 THEN PRINT "1/0 ok * ELSE PRINT "I/0 not ok!!!

470 LOCATE 1,12 PRINT “ADC INPUT IS:";: X2=0

480 " ivinenns eeresarererrenesatriorans certeeraneas testing and adjusting ADC
490 ANALOG=D: ' L. iviierecniniintriieirsieneniianes selected aultiplexer input
500 DAT={ANALOG OR 8) OR {DAT AND 2&7) Y titireeninanrarereares set run bit
510 OUT E,DAT

520 IF INP(F) AND 1 =0 THEN 520
530 IF INP(F) AND 1 =1 THEN 530 .
540 DAT=ANALOS OR (DAT AND 287): 7 vivvviemeeriommrnanercenoranes reset run bit
550 OUT E,DAT

560 X1= ((INP(AH) AND 48)) : X2= (({INP(AH) AND 15) *256 + INP{AL)))
570 IF (X1 AND 16) = 16 THEN PRINT overflow  ": G0TO 610

580 IF (X1 AND 32) =0 THEN X2= -X2

590 PRINT * *;:PRINT USING "#9888.8°;((X2 * 2000!)/ &H800) ; :PRINT'aV

600 LOCATE 7,1: PRINT "ADJUST P1 UNTIL READING IS IN ACCORDANCE WITH MULTIMETER®

610 LOCATE 9,1: PRINT "PLEASE SPACE T0 CHECK AND ADJUST DAC

620 IF INKEYS()' " THEN 470

5/ IR N B (N ——— A\ (B testing and adjusting DAC
640 LOCATE 7,1: PRINT °

650 OUT E,DAT AND 127

660 OUT AH, &H80: OUT AL,0

670 LOCATE 1,1:PRINT "ADJUST P2 FOR DAC OUTPUT OF 0.0 mV
630 LOCATE 9,1: PRINT °PRESS SPACE FOR THE NEXT DAC CHECK”
690 IF INKEY$()" ° THEN 690

700 OUT AH,&HFF: OUT AL,&H0

710 LOCATE 1,1; PRINT "ADJUST P3 FOR DAC OUTPUT OF 3.998 V
720 LOCATE 9,1: PRINT "PRESS SPACE FOR THE NEXT DAC CHECK”
730 IF INKEY$()' * THEN 730

740 OUT AH,%HO: OUT AL,&H0

750 LOCATE 1,1: PRINT "THE OUTPUT OF THE DAC SHOULD NOW READ -4.000 v

760 LOCATE 9,1: PRINT ‘PRESS SPACE TO END PROGRAM '

770 AS=INKEYS: IF A$="" THEN 770

780 IF A$()" ° THEN 650

790 CLS: END

1 S PN reorganizing bits
810 X=0

820 FOR J=0 70 7

830 IF (I AND (2°3))() O THEN X=2"{7-3)4X

840 NEXT

850 RETURN
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jufan e (waveform' adjust) warnisifualiusdun1es  (symmetry
adjust) FegrurTantlfife 0.5 % éauaqaﬁgmasLﬂuaqasLﬁaﬁﬂwaﬁmmwm
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P v" gﬁ 1 o a v v (qlo [ ﬁ;gd-ﬂ
sru1sana i tusuldaaafivaaniaotaadld depunsanmanuanunaa  I1C PAL
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z U ‘ .
(programmable array logic) F92z 14 Luasd 16L8 @ NAITNRNILIB
¢cXay o a , v 4 v ° a af
LUBTUADITUIIUIUBUUNDEY 10 L8y LarianIun 8 13U uasawuduauynnaﬂ
yrsolusunsulasn 6 (¥u aqeludia Ic  wlsznausas gate AND, OR,

b 72 »
INVERT Teglunts Tusunsudiadudusivealuu
1) LFgudunis Boolean N&@avn1g
[ d o ) 2 A - 3 A
2y AAnuasIuRianiNasIusaranaly logic diagram
3) N1n1T mark INIUY logic diagram @138&¥N"3 Boolean
Maaul’
4y 1¥.a3n9 Burn PAL ﬁﬂﬂﬂiﬂiﬁgTuiuﬂﬁuTunwﬁﬂ1uqua01ﬂ
a b 74 o £ “;
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5) #gyww E  luniTile gate Tri-State uyy Bi-Direct

ional

FaavuuirFggrafigasnisiiurunindais11¥ gate ssTuA AR
avduLY3a9 warliazaan3al¥ 1c PAL wafmiiafiuny  Teslunisa¥aody
n17 Boolean WuLT1vvd39sdun1szasdagian E  fau Liseaantiudggia
faurpedaniniy « ¥y n E (enable) $2x1¥lun 17100 gate iafianae
aruuaz L dsuuuiidiays TunﬁsaaﬂizﬁauaﬂLﬂsaﬁuL7wazﬁaqgiw 1/0 Map
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d‘ o o 3 v ¥ oy ' v
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3x4 port A port A
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3x6 port B port B
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3xC Timer 0O Timer O
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Digital Input Nominal Analog Output
1111112111111 -0.99951 V___
100000000001 ~0.00049 V___
100000000000 0
010000000000 +0.50000 V___
000000000000 +1.00000 V___
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12-bit ICL7109CPL

ToP View

Supplied to RS by Harris Semiconductor

This is a high performance C-MOS low power
integrating analogue to digital converter designed for
easy interface to microprocessors. Data is output as
12-bit binary plus polarity and overrange in high and
low order bytes. Three state outputs and a UART
handshake mode allow both serial and parallel
interfacing. A RUN/HOLD input and STATUS output
can be used to monitor and control conversion
timing. 40-pin d.i.l. package.

technical specification

Supply voltage *5V
Analogue input voltage VoV
Vref output voltage typ. -28V
Convarsion speed up to 30 per second
Non linearity max. =1count
Roll-over error =1 count
Supply current typ. 700 pA
S.S.M.=1 ]
stock no. i
*648-769
14-bitICL7115JCDL
Veun [T} N 5] Ve
aanor (2] AGND,
cs (3] Veswrs
ro [] Ve
Ao [0} comP
sus (¢} A o
oano [7] Can =
(L1 R
LN [
o, [*¢] osc2
O 21} osct
o, [i7] TESY
o, [ reo0
O 4] ve
©, 18] ovR
O, {19 soc
o, [
©s 18] L0

o, [2¢] [11] OutLom

TOP VIOW

Supplied to RS by Harris Semiconductor.

The ICL7115JCDL is a 14-bit resolution snalogue to
digital converter with no missing codes to 12 bits.
Fully microprocessor bus compatible with standard
write and read cycle timing and control signals. Fast
40 ps conversion together with an auto-zeroed
comparator for low offset voltage. No gain and offset
adjustments are necessary. 40-pin D.1.L. ceramic
package.

technical specification
Supply voltage =45Vio =6V
Supply current max 8mA
Linaarity error =0018% of FSR
Anglogue input range Qto +5V
Conversion time 40ps
Operating temperature rangs  0°Cto +70°C
GSm=1 ] -
stock no.
648-753

C-MOSAtoD
6-bit high speed ‘flash’
CA3306CE

ooy o il O B
oviarow (3] (7] ve
Voo E (W] nar camras
Ja (%] 2z
e, 3} {=] s2
%0 R3] minsa
cu (7] F7] Ve
puase [3] 5] va
Veas s E [o] Your~
Torview

Supplied to RS by Harris Semiconductor,

“The CA3306CE device uses the flash (paraliel)
conversion techniqus to give a 15 MSPS rate when
powered from 2 § V supply, with ; LSB accuracy. The
device has six latched-bit outputs plus overflow, and
can be stacked for higher resolution, or used in
parallel for double speed. The CA3306CE is supplied
in a plastic 18-pin d.i.l. package.

typical psrameters

Supply vokage range IVie 75V
Clock speed 10MH2
Integral linearity error =1/21S8 max.
Difierential linearity error *1/21.S8 max.
Qffset error +11S8 max.
Gain error +11S8 max.
10O current 11mA

Zener voltage 62V

Oparating temperatura range ~ 40°Cto +85°C

ESM=1 ]
stock no.

648-652

Bi



technicsal specitication

Operating supply voltage 5V =5%
Supply current (digial inputs at 8 defined
logic level} 8 mA max.
Resolution 12 bits
Non-linearity . =3LS8 max.
Differential non-kinearity =1LSBmax.
Setting time 10 }LSB 2.0 ps max.
Vagr input resistance 8k min,
Operating temperature range 0*Cto +70°C

[S5.M.=1 }

manf, stock no.

AD 303-731

M.S.P. 11655-335

12-bit AD7545KN

Supplied to RS by Analog Devices

A monolithic 12-bit C-MOS muitiplying digital to
analogue converter with on chip data latches for
direct interface to microprocessor/digital systems.
Data is loaded as a single 12-bit wide word under
control of the CS and WR inputs which may be tied
low for direct unbuffered operation. Compact 20-pin
d.i.l. plastic package.

technicsl specification

Supply voltage +5Vio +15Vd.c.

Supply current 2mAmax.
Resolution 12 bits
Relative accuracy =1L58 max.
Differential non-linearity +1158 max.
[SSM.=1 ]
stock no.
301-886

12-bit multiplying
DAC8012HP
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Supplied to RS by P.M.I.

The DACB012HP is 8 monolithic 12-bit C-MOS
multiplying DAC with on-board data tatches end
three state output buffers featuring ‘memory’ read-
write operation. Data is loaded into the latches by 8
single 12-bit wide word, and can be read back on the
same data lines, The DAC is directly compatible with
12-bit and 16-bit busses.

The readback facility enables the converter to be
used in applications such as automatic test
equipment, industrial automation, and other multi-
channel micro-processor controlled systems that

TOP VIEW

requira the monitoring of the current DAC output -
without the use of an extra memory location for each

channel.

Other features include fast TTL/C-MOS compatible

latches and single supply operationat +5V or

+15V. Low power dissipation makes the DAC ideal

for battery-operated equipment.

technical specification

Atvgy= +5Vor 15V

Resolution 12-bits min.
Relative accuracy + LS8 max.
Difigrential non-finearity =1LS8 max.
Gain error =31S8 max.
Current settling time 1ps max.
Gain temperature coefficient =5 ppm/*C max.
Propogational delay 300 ns max.
Supply current lpg 2mA max.
Operating temperature 0*Cto + 70°C
/
|S.S.M.=1 ]
. stock no.
647-340

12-bit (8-bit byte input)
PM7548HP
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TOP VIEW

Supplied to RS by P.M.1.

The PM7548HP is a 12-bit monolithic, C-MOSDto A
converter with an 8-bit data input bus. The DAC is
easily interfaced to 8-bit microprocessors by means
of a two-step data-load operation frorn the 8-bit data
bus. Left or right justfied data is alfowed, which
simplifies data-formatting when used with various
types of microprocessors. The PM7548HP provides a
separate LDAC pin which immediately updates an
analog output from the input registers, This function
is most useful in multiple DAC applications, where
simultaneous update of the outputs may be required.
TTUC-MOS: compatibility and single supply
operation are two of the other features of the
converter, making the PM7548HP suitabie for many
applications, especially in 8-bit micro-processor
controlled systems, programmable filters and
amplifiers, process control and servp controlled
systems.

technical specification

Resolution 12-bits
Differential non-linearity =1Ls8
Gain error =3LS8
Gain drift 5 ppm/*C max.
Operating temperature 0°Cto +70°C
[SSM.=1 1
stock no.
647-378



technical specification
Totat supply current 210 typ.
Supply voltages range 221048V
Opersting temperature range  0°Cto 70°C

\
Reference:
Nominal voitage 1-244V typ.
Feadback bias current -220A typ.
Op-amp:
Input bias current -10nA typ.
Input oftset current =02nAtyp.
Slew rate * 024 V/us typ.
Output voltage swing:
High V* 4.
Low V= +0781typ.
low SOUrCE -25mA typ.
lou Sink 17mAtyp.

[S.S.M.=1 ]
5 ' stock no.
655-302

F.BE.T. input op-amps

LF351N
LF353N
LF347N
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Supplied to RS by National Semiconductors
and Motorola

High performance wide bandwidth J-F.E.T,
operational amplifiers featuring high slew rate, high
gain bandwidth product and low supply current
requirements. Ideal for high speed integrators, D/A
converters, sample and hold circuits, etc. The 351 isa
singte op-amp which is pin for pin compatible with
the standard 741 utilising the same offset null circuit.
The 353 is a dual version of the 351 with common
supply rails, channe! separation 120 dB and the 347 is
aquad.

[S.s.M.=1 1

manu-
type facturer stock no.

LF351N (single) N.S. 308-528
LF353N (dual)  N.S. 308-534
LF347N (quad) Mot 641-768

LF355N
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Supplied to RS by Nati 1 Semi ]

A high performance amplifier housed in an 8-pin d.i.l.
piastic package, with low input offset voltage and
large open loop gain: Ready-made p.c.b. 434-065.

SSM.=1 ]

stock no.

307-058

low offset, low drift
LF411CN, LF412CN
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Supplied to RS by Motorola

Single and dual high speed, J-F.E.T. op-amps with
low input offset voitage and input offset voltage drifts.
They require low supply current yet maintain a large

gain bandwidth product and fast slew rate. In
addition, well matched high voltage JFET input
davices provide very low input bias and offset

currents,
G3M=1" —]
type stock no.
LF411CN 641-774
LF412CN - | 641-780 -

high speed AD711JN,

AD712J
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Supplisd to RS by Analog Devices

The AD711 (single) and AD712 (dual) are high speed
precision FET-input op-amps that are very useful for
applications such as photodiode pre-amps. These
have a combination of very low offset voltage and
drift, together with excellent low noise performance.
The AD711 offers very good a.c. and d.c. operational
values and is idea! as a buffer for 12-bit D/A and A/D
converters and as a high speed integrator.

Supplied in an 8-pin d.i.l. plastic packages.

uchnlc:(spoclﬂcatlon

a.c. performeance

Settling time Settles10001% in1pus
d.c. psrformance
Low offset voltage 20 mV mhex.
Low ofiset voltage drift 20uV/,Cmex.
Low bias current 50 pA max.
Low noiss 15 uV pk-pk, 0-1 Hz to 10 H2
Temperature range oCto +70°C
[SSM.=1 ]
type stock no.
AD711JN . 637-804
AD712JN 637-810

-
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Supplied to RS by National Semiconductor

A 10000 V precision voltage 1eference which will
operate in either series or shunt mode and provides
excellant stability - Vs - changes in input voltage and
output current {both sourcing and sinking).
S&lpplied in a TO-92 plastic package.

technical specification

Vouy Nominel +10-000 V typ.

Vour Error T0ppmityp.

Vour Tempco 5 ppm/°C typ.

Losd regulation:

Sourcing 3 ppV/maA typ.

Sinking 80 ppm/mA typ.

Line regulation 24 ppm/V typ.

Supply Current 15 mA typ.

Input voltage {series mode) 35V abs. max.

Reversa current (shunt mode) 50 mA abs, max.

Powar dissipation 600 mW abs. max.

Operating temperatura renge 0°Cto70°C
[Ssm.=1 ] e
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Supplied to RS by Analog Devices

The AD588 is a very precise voltage reference
offering performance previously only attainable with
expensive hybrid units: its low initial error allows it to
be used as a system reference in applications
requiring 12-bit absolute accuracy. The mechanical
instability of a trimming potentiometer and the
potential for improper calibration can be obviated by
using the AD588 plus auto-calibration software.
Optional fine trim connections are provided for
higher precision applications, which do not alter the
operating conditions of the zener diode or buffer
amplifiers, and so do not increase temperature drift.
The AD588 includes basic referenca cell and three
additional amplifiers, giving pin programmable
output ranges; it is fabricated by the laser wafer drift
trimming process which gives low drift and offset,
and features an ion implanted buried zener diode.
The amplifiers ars configured to allow Kelvin
connections to the load and/or boosters and allows a
precision tracking mode.

Supplied in a 16-pin d.i.l. caramic package.

technical specification

Ultra tow drift . Jppm/*C

Ultra low initiel error 3Imv

High impedanca ground sense

pin programmable output +10V, =5 Vtracking, -5V,

-0V

Low output noise typicaily 10 pV pk-pk

Temperature range -25°Cto +85°C N

ESM=T ] :

stock no.

637-848

. precision + 10Vand + 5V,

REF—01 CP/REF-02CP

Supplied to RS by P.M.1.

Two precision voltage references providing a stable

output with excellent temperature stability.
Characteristics including low current drain (1 mA}
and low noise make these devices ideal for
applications such as D/A converters, portable
instrumentation, and digital voltmeters, REF-01
output voltage adjustable +3%; REF-02 adjustable
+6%. The REF-02 device can be used as a monolithic
temperature transducer. Both devices supplied in 8-
pin d.il. package.

technicsal specification

type REFOICP REF.2CP

Maximum ratings

Input voltage oV v

Power dissipation 500 mW 500 mW

Electrical characteristics (typica) values)

{Vae= + 15V, T, = +25°C, unless stated)

Output voltage

{1, =0} 10V ' 5V

Line regulation .

{(Va=13V1033V) 0-006%NV .

Vo =8V1033V) 0-006%/V

Load regulation

{Vy =0to 10mA} 0-005%/mA 0-005%/mA

Load current 2t mA 21mA
B.S.M.=' ) 4' ot PR PRI A
type - - stock no. . - .
REFO1-- - ' 652689 - -

- BEF—O! 652-595 -1

el e. A Yvwe b W wr v b Sde s

R

 data shéets.

_The following data ‘sheets contaimng
" general information are available:

5421 I.P ratings —an explanation of
- the protection classification
system.

5752 The decibel -contains the
formulae and tables for current,
voltage and power ratios.

6092 Heatsinks - an outline guide to
the selection of heatsinks. -

6200 Suppression-—general .

. .. information on suppression -

v evr o 1CCHhNIQUES. .. e s sat e v
) 8571 Polymers -3 gunde totrade '
' + names and solvent compatlbchty ! fv_
. 9697 NATO stock numbers = a cross--
’ reference guide from RS to NATO!
. . and NATO to RS stock numbers. " "
9760 Semoconductor manufacturers’ .
© -+ alpha-numeric device type number
to RS stock number cross Cd
referenca list.

.-

S.S. M.,\. Standard Supply Multlple |
| BP: ﬂj—BquPack vopibigin
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10 Pleass order the numbar of priced unlts you 1 require
:- of each stock number ensuring that the quantity ;;
fotdotod Is divisibie by the S.S.M. . RGNz,
- (] Products are onlv available in mnnlpln of the
S.S.NL L G g A - <y) RinABly
a Qauntities lbnn the bulk packloval wilt normaity -

tie zupplied In the minlmum number of Bulk Packs and,
. the Standard Supply Muklplc to fulﬁlw yont ord-r unlnz 5






