
AN2575
Miniature 3%-Digit (± 1 9 99 -count ) 

Full-Performance, Low-Cost

DIGITAL PANEL INSTRUMENT

GENERAL DESCRIPTION
The Analog ic  A N 2575  is a b ipo la r, 3 !4 -d ig it (±1999 counts), fu l l  performance, 
d ig ita l panel instrum en t in a m in ia tu re  metal case, idea lly suited fo r  5 -vo lt, ba ttery- 
powered, portab le  ins trum en ta tion . W ith  the op tiona l m icro-powered BCD op tio n  
card, installed w ith in  the miniature-sized case, the A N 2575  is com pu te r- l/O  com 
patib le fo r  labo ra to ry  and process con tro l instrum en ta tion .

APPLICATIONS
The A N 2575  provides true  cost-perform ance benefits when used in a w ide  variety 
o f  d isp lay /con tro l instrum en ta tion . Designers o f  f ie ld  use instrum ents w il l  appreci
ate the rugged cons truc tion , long ba tte ry  life , and m in ia tu re  size features. B io
medical instrum en ta tion  w il l  p ro f i t  f ro m  the battery-operated, d if fe re n tia l in p u t, 
and E M I/R F I shielded case features. Process con tro l designers w i l l  f ind  the 
latched, bu ffe red , parallel BCD ou tpu ts  easy to  incorpora te  in to  th e ir  system 
requirements, no m a tte r how d i f f ic u lt  they  may appear. A u to m o tive , marine, 
and a irc ra ft ins trum en t designers may s im p ly  step do w n  th e ir  power source to  a 
5 -volt supply, and the reby ob ta in  perform ance benefits o f  th is  low -pow er, m in i

ature DPI in a host o f remote measurement, display and con tro l applications;.

Insta lla tion o f  the BCD card provides latched, bu ffe red , parallel BCD o u tp u t 
signals, updated a fte r every conversion; these are T T L ,  D T L  o r CMOS co m 
patib le fo r  almost universal app lica tion in d ig ita l con tro l systems o r com puter- 
In p u t/O u tp u t applications where long-lead data transmissions are required fo r  
remote display. The BCD card also provides latched and bu ffered status signals 
o f P R IN T  and P O L A R IT Y  fo r  each conversion, and pe rm its  the user to  program 
A N 2 5 7 5  conversions to  synchronize the data ou tpu ts  w ith  any p r in t in g  o r process 
con tro ll ing  t im ing  requirements.

The packaged A N 2 5 7 5  is designed fo r  simple ins ta lla tion ; i t  is easily co n 

tained w ith in  assemblies f i t t in g  in to  %-DIN co n tro lle r openings. A n OEM version 
o f the A N 2575  is also available w ith o u t  metal case fo r  custom insta lla tions. 
In either standard o r OEM fo rm a t, each A N 2575  is con form ance tested w ith  
exhaustive Q ua lity  C on tro l procedures inc lud ing v ib ra tion  and burn-in  before 
shipm ent, and the docum ented results are fo rw arded w ith  each instrum ent.
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FEATURES

Full
cost

3%-digit performance quality at lowest

• ±1999 count; 0.05% resolution.

• Accuracy: ±0.05% of reading ±1 count.

• Bipolar differential input.

• 50 picoamps bias current.

• Optimized input filter.

• Signal input protected to 

300 volts.

• Automatic zeroing.

• Automatic polarity indication.

• Automatic overrange indication.

• Externally selectable decimal point.

• Dual-slope fourth generation LSI circuit

• 100 msec signal integration -  highest N M R R  
at 50 and 60 Hz.

Wide range of system com patib ility
• Operating temperature range from  

to 6 5 °C .
0°C

• EMI and R FI shielded metal case.

• Small enough for %-DIN controller 
cations.

appi i -

• Supercool operation: minimal parts count; 
over 100,000 hrs MTBF.

• Large 0 .4 3 "  LE D  display fo r  maxim um 
viewing ease.

• Low  power: +5-vo lt (160m A ).

Performance enhancing options

• Latched and buffered parallel BCD 
puts.

ou t-

• OEM version available, w ith o u t  case.

• 3-w ire R a tiom etric  o p tio n ; external reference 
inpu t.

• E xtra -low  power version (+5V  @ 70m A) 
fo r  c r it ica l power app lica tions.

APPLICATIONS

• Portable battery-pow ered instrum ents.

• Process co n tro l equ ipm en t.

• A u to m o tive , Marine, Railroad, and 
c ra ft ins trum en ta tion .

Air-

• C om puter con tro lled  systems.

• R a tiom etric  ind ica tors.

• B iomedical ins trum en ta tion .

Figure 1. A N 2575  S im p lif ied  b lock diagram
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I AN2575 SPECIFICATIONS

A N A L O G  IN PU T
Configuration 

Full Scale Range 
Input Resistance 

Bias Current 
Input Protection 

Input Filter 
Normal Mode Rejection Ratio 

Ratiometric Operation

Bipo lar, d iffe ren tia l inpu t.
± 1 .999VD C  o r ±199 .9m V D C  (See O rdering Code).
> 1 0 0 0  megohms.
50pA  typ ica l,  10OpA m ax im um  .
±300 volts  DC or AC RMS continuous w ith o u t  damage. 
Single pole, op tim ized  signal enhancement f i l te r .
65dB typ ica l, @ 50 or 60Hz.
R atio  in p u t fo r  use w ith  external reference. (See Figure 5 '

CO M M O N  MODE
Signal Return to Analog Ground

Voltage (CMV) ±0 .25V D C  o r AC peak.
DC Rejection Ratio (C M R R ) DC 110dB typ ica l,  90dB  m in im u m .
AC Rejection Ratio (C M R R ) AC 90dB  typ ica l,  70dB  m in im u m  (s> 50 to  60H z.

P ER FO R M A N C E
Accuracy ±0.05% o f reading ±1 coun t.

Resolution ±0.05% fo r  ±1999 counts.
Range Tempco ±35ppm  o f read ing /°C  typ ica l,  ±50ppm  o f  read ing /°C  m a x im um .
Zero Stability A u to  zero in each conversion, ± 1 / jV /°C  m a x im um  zero drift .
Code Centers Less than 20mV RMS uncerta in ty , resulting in very stable readings.

Step Response Less than 400msec fo r  ±0.05% o f reading accuracy fo r  a " + "  o r  "  fu l l  scale step in p u t.

D ISPLAY Type
Polarity Indication 

Overload Indication 
Decimal Points 

H O LD  
BLA N K  

D IS PLA Y  TEST

Seven segment planar LED, red, 0 .4 3 "  (11 mm ) high.
A u to m a tic , plus " + "  or minus "  sign displayed.
A ll d ig its  b lanked to  prevent erroneous readout, " + "  o r "  sign and decimal po in t remain on.
3 positions, ex te rna lly  programmable w ith  jum p er, T T L /D T L ,  open co llec to r o r relay logic. 
Logic " O "  (open co llec to r o r equivalent) blanks display.
Logic " O "  (open co llec to r o r equivalent) blanks display.

Logic " 0 ”  (s ink 0 .2 m A  to  d ig ita l ground) tests all 23 segments o f d isplay by  d isp lay ing "1 8 8 8 "

A N A LO G  TO D IG IT A L  C O N V E R S IO N  
Technique 

Rate
Input Integration Period

Dual slope, six phase conversion w ith  au tom a tic  zero co rrec tion , com plete  conversion each cycle.
2.5 conversions per second nom ina l, in te rna lly  triggered. See " H O L D "  com m and fo r  d isplay con tro l. 
100 milliseconds nom ina l fo r  o p t im u m  50 and 60H z noise re jection.

D IG IT A L  OUTPUTS
Parallel BCD (Optional)

O V E R R A N G E
EOC

15 parallel lines provide latched and bu ffe red  BCD o u tp u t,  P O L A R IT Y , and P R IN T  command. A ll 
are T T L /D T L  and CMOS com patib le , 2 T T L  loads each. (See Figure 6 ).
Logic " 0 "  indicates th a t in p u t exceeds ±1999 counts, CMOS com patib le , 0 to  +5VDC.
Fa lling edge o f  "E n d  o f Convers ion" signal indicates conversion com plete, CMOS com patib le ,
0 to  +5VDC .

POWER
Choice of 2 power inputs +5V D C  ±5% <s> 16 0m A  nom ina l, standard 

+5V D C  ±5% (® 70m A  nom inal, op tiona l
(30m A  nom inal w ith  display blanked).

E N V IR O N M E N T A L  & P H YS IC A L
Operating Temperature Range 0 °C  to  +65°C .

Storage Temperature Range —4 0 °C  to  + 85°C .
Relative Humidity 0 to  90%, noncondensing.

Case Metal case standard. OEM version w ith o u t  case. (See Ordering Code)
Mounting Metal U -bracket, supplied.

Dimensions 3 .1 82 ”  W x 1 .3 7 5 "  H x 1 .8 0 0 " D (See Figure 9 ).
Weight 5oz (150 grams) nom inal.

E M I/R F I Shield ing on 5 sides w ith  metal case.
O S H A /U L /C S A /D IN /N  EM A /N  FPA Consult fac to ry .

R E L IA B IL IT Y
M TB F >1 0 0 ,0 0 0  hours, calculated.

Burn-In > 1 0 0  hours w ith  0 °C  to  +55°C  tem perature cycles and power o n /o f f  cycles.
Vibration Each u n it  v ibra ted at 5gs fo r  30 seconds.

Calibration NBS traceable. Detailed certif ica te  o f ca lib ra tion  shipped w ith  each un it .
Recalibration Recommended 15 -m on th intervals.

Warranty 24 m onths.



B R A C K E T  SCREWS

PANEL MOUNTING BRACKET -

REMOVABLE CONNECTOR- 

METAL CASE — ,

BCD OPTION

DISPLAY ASSY —

KEYED PCB CONNECTOR-

To disassemble:
(1) Remove bracket fastening screws fro m  rear panel o f  in 

strument.
(2) Remove mating connector.
(3) Remove tw o  fastening screws fro m  right-hand side panel 

(facing f ro n t  o f  DPI).
(4) Remove r igh t side panel.
(5) Slide assembly fro m  metal case.
(6) Remove f ro n t  panel f i lte r .

CASE FASTENING SCREWS

To assemble:
Reverse above sequence. Snap f i l te r  in to  place.

F ro n t Panel Span Adjust:

(1) Move f i l te r  s tra ight up u n t i l  notch at b o tto m  becomes 
accessible.

(2) W ith  th in  too l engaged in notch, ro tate f i l te r  away fro m  
display m aking SPAN A D JU S T  po ten tio m e te r accessible.

(3) A d jus t Span and push f i l te r  back in and slide down.

Figure 10. A N 2575  assembly, exp loded view showing span con tro l ad justm ent po ten tiom ete r, BCD op tion  card, and ind ica ting low  parts count fo r  
super-cool operation

AN2575 PIN DESIGNATIONS

R A T IO  IN P U T * * A 1 S IG N A L  IN (+ )#
A N A L O G  G R O U N D # B 2 S IG N A L  R E T U R N !—

D E C IM A L  P O IN T 1 C 3 D E C IM A L  P O IN T  2
D E C IM A L  P O IN T 3 D 4 EO C /H O LD

BCD (2 )* E 5 BCD (1 )*
BCD (8 )* F 6 BCD (4 )*

BCD (2 0 )* H 7 BCD (1 0 )*
BCD (8 0 )* J 8 BCD (4 0 )*

BCD (200)* K 9 BCD (100)*
BCD (8 00 )* L 10 BCD (400)*

P R IN T * M 11 D IS P L A Y  TEST
B L A N K /O V E R R A N G E ' N 12 BCD (1000)*

SPARE P 13 P O L A R IT Y *
SPARE R 14 SPARE

D IG IT A L  G N D , POWER R E TU R N S 15 +5V POWER IN

O RDERING CODE

A N 2575

F o r E n te r
I
1

01

“ A ctive  w ith  BCD op tions on ly . 
**See Figure 5.
#See Figure 3 fo r  connections.

±1.999 V o lts  Inpu t Range 
+ 199.9m V o lts  Inpu t Range

F o r

No BCD O u tpu t
Parallel Buffered BCD O u tpu t

Fo r

+5V D C  @160 m A
+5V D C  (s>70mA Lo w  Power Version 

F o r

Standard Metal Case 
OEM Assembly w i th o u t  case

E nte r
I

XI
1

E nter
I
X
Ì

E nte r
I
%
Ì

«ANALOGIC
A N A L O G IC  C O R P O R A T IO N
Audubon Road ■  W akefie ld , Massachusetts 01880
Tel. (617) 246-0300 ■  TW X (710) 348-0425 ■  Telex 94-9307
A N A L O G IC  IN T E R N A T IO N A L
Audubon Road ■  W akefie ld , Massachusetts 01880
Tel. (617) 246-0300 -  TW X  (710) 348-0425 ■  Te lex 94-9307
A N A L O G IC  L IM IT E D
68 High Street ■  W eybridge, Surrey K T13  8BN ■  England 
Tel. Wey 41251 -  Te lex (851) 928030 
A N A L O G IC  R E G IO N A L  O FFIC ES
Jericho, New Y o rk  (516) 938-8333 ■  C inc inna ti, Ohio  (606) 371-0064 
San Jose. Calif. (408) 247-6401 ■  Tustin , Calif. (714) 838-7243________

A V A IL A B L E  FROM :

KONING EN HARTMAN
elektrotechniek bv 
postbus 43220 
2504 AE den haag 
telefoon 070-210101 telex 31528

Bulle tin  No. 16-100098 R EV 3 C opy r igh t 1978 A N A L O G IC  C orpora t ion



Principles o f Operation

The A N 2 5 7 5  utilizes a true  dual-slope fo rm  o f  analog-to-d ig ital con 
version, instrum ented in a fou rth-generation m o n o lith ic  integrated 
c ircu it .  In each conversion cycle, the in ternal o ffse t voltages are sensed 
and compensated fo r  in the d ig ita l transla tion o f  the  converted signal. 
The o u tp u t data is the  d ig itized ra tio o f  the inpu t signal to  the  pre
cision reference w ith in  the  panel ins trum ent. O p t io na lly , the user may 
in troduce his ow n reference (scaled fo r  +2  vo lts  dc), and the  o u tp u t 
m ax im um  cou n t o f  1999 represents an inpu t equal to  the  fu l l  value 
o f the reference. A  f ro n t  panel-accessible span con tro l perm its  the 
user to  calibrate the precision reference (standard inte rnal, o r user- 
supplied exte rna l) to  system standards; w h ile  Analog ic 's precision 
reference is calibrated traceable to  NBS standards.

The A N 2575  provides a number o f  status and con tro l signals: an 
O V E R R A N G E  o u tp u t line goes to  a low  level when th e  conversion 
exceeds 1999 counts; an EOC o u tp u t  pulse is negative-going when 

the conversion cycle is com pleted ; grounding the inpu t o f the D IS P L A Y  
TE S T line checks the  operation o f  the segments o f  each d isplay d ig it ;  
m ain ta in ing the H O LD  inpu t line at a low  level retains and displays 
the results o f  the last conversion and also keeps th a t value latched in 
the bu ffered o u tp u t  registers o f  the BCD o p t io n , i f  insta lled; and 
grounding the B L A N K  line blanks the display. The re lationships among 
these signals are shown in the T im ing  Diagram o f  Figure 2. N ote  tha t 
the s ta tus/con tro l func tions  are shared on com m on lines: H O LD /E O C , 
and B L A N K /O V E R R A N G E .

EOC
(Output

(7)— W' “n  «  now

© Ul I-
I I ]«■

_ L T g :

- I V
12.5 msec N
NOMINAL

VALID DATA 
(250 msoc NOMINAL)'

HOLD
(Inpul) V I X  

© IN-RANGE CONVERSION

OVERRANGE \ l /  

(Output) > 1 ^ X
1
1

1

OVERRANGE CONVERSION 1
1
1

Figure 2. System t im ing  waveform  diagram

DESIGN FEATURES

The A N 2 5 7 5  is a design innovation  in low-powered d ig ita l panel in 
s trum en ta tion . Compare the A N 2 5 7 5  fu l l  scale in p u t range o f  ± 1 ,999V 
or ±199.9 m V , 50 p icoA m ps o f  inpu t bias cu rren t, auto-zeroing dual

slope conversion, au tom a tic  p o la r ity  ind ica tion , terminal-selected 
decimal p o in t ,  au tom atic  overrange ind ica tion , 100 dB com m on mode 

re jection ra tio , rugged, EM I- and R F I-p ro o f metal case o n ly  1 .800" 
deep behind the f ro n t  panel, and more than 100,000 calculated M TBF 
hours o f troub le -free  operation. O p t io na lly , a very lo w  pow er (only

350 m il l iw a tts )  u n it  is available fo r  long ba tte ry  l ife  requirements.

T rue dual slope in tegrat ion provides a lmost in f in i te  re jection o f normal
mode noise at (or near) 50 Hz o r  60  Hz frequencies, w h ile  a bu ilt- in  
inpu t f i l te r  provides op tim a l single-pole f i l te r in g  o f  o ther normal-mode 
interferences. In ad d it ion , the inpu t c ircu it ,  w i th  more than 1000 
megohms inpu t impedance, is pro tected against damage fro m  ±300 

V D C  o r A C V  RMS con tinuou s ly  applied inputs.

For Single-Ended Inputs, connect Term ina l 2 to  Term ina l B.
For Floating D iffe ren tia l Inputs, C M V  should be less than ±250m V . 

For 199.9 m V  FSR, V pg should be less than ±199.9 m V  fo r  in-range 
readings.
For 1.999 V  FSR, V | jvj should be less than ±1.999 V  fo r  in-scale 
readings.
V  ||>j may be up to  ±300 V D C  w ith o u t  damage to  the  DPI.
Connect d ig ita l ground. T erm ina l S, to  Term ina l C, 3 o r D fo r  ap p rop ri
ate decimal p o in t  selection.

Select shunt resistance R s according to  fo llow ing :

Desired Fu ll Scale C oun t
R = -------------------------------------------------------  x K

s Fu ll Scale Range o f Inp u t Current

where, K = 0.001 fo r  1.999 V ||\ j
K = 0.0001 fo r  199.9m V ||\ j

Figure 3. Inp u t configura tions and decimal p o in t selection Figure 4. Using A N 2575  to  measure inpu t currents



NOTE .

In normal internal reference operation, a reference voltage o f +2.0 
vo lts  results in a counting  rate o f 1 m i l l iv o l t /c o u n t.  Thus, fu l l  scale 
inputs result in a cou n t o f 1999. Therefore, in order to  scale the ra tio 
in terms o f 100% fo r  fu l l  scale voltage, V ||\ | ,  and to  make the display

read d ire c t ly  in percentage, a d iv ide r n e tw o rk  is inserted between the 
ra tio  voltage V p ^ T -  ar|d the inpu t. The value o f resistance, R ^ ,  
should be selected so th a t 2R /^ m inim izes the loading on the re fer
ence resistance, R p ^ p .  R ^  should be selected fo r  as large a value as 
possible (up to  1 megohm).

Figure 5. Using A N 2 5 7 5  fo r  3-Wire ra t iom etr ic  measurements

EOC
(Output)

©  - * n * ,;5^  n  ■  mow

© u  |:
IT I ~  I

* l f  p r in te r is unable to  operate at a rate greater than 2.5 readings/ 
second, H O LD  con tro l signal fro m  PR IN TE R  may be used to  synchronize 
A N 2575  measurements to  speed o f P R IN TE R .

tD ec im a l Point selection corresponds to  DP connection A N 2575 .

HOLD

-A V

©
( ------STAB

12.5 m»c NOMIN>
NOMINAL

VALID DATA
1250 msec NOMINAL)“

- I V

Figure 6. Using th e  A N 2575  w ith  a typ ica l p r in te r system



To make the d isplay read d ire c t ly  in volts, the ra tio should be an 
integral decade, and the decimal p o in t  should be selected accordingly. 
O ther ratios can be used to  scale the display in o th e r un its . and 
R g  should also be selected to  m in im ize  the loading o f  R ^  + R g on the 
source impedance, Zg . For example:

V s FSR
Rb D ECIMAL POINT

c o n n e c t (s)t oRa  + r b

19.99 V 1:10 ®
199.9 V 1:100

1999 V 1 :1000 NOT CONNECTED

Figure 7. Using A N 257 5  to measure input voltages greater than 1.999 volts

INSULATING #4 FLAT WASHER 1/32 THK x 0.240 O.D. MAX

2.76"
I (70.10mm)

NOTE:
T H E  A N 2 5 7 5  C AN A LS O  BE IN S T A L L E D  
W ITH  TH E  CASE
IN T O  % D IN  C O N TR O L LE R S .
(SEE FIG . 9)

Figure 8. Typical installation of the OEM  configuration of A N 257 5  in % -DIN controller configuration
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Figure 9. A N 2575 case outline dimensions and panel installation


