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DESCRIPTION
The NE580 is  a  dua l  bar -g raph log ic  c i rcu i t
designed to provide al l the functions neces_-
sary to drive a gas discharge self-scan "")
bar -g raph pane l .  The NE580 is  con l igured
to drive a 201 element bar-graph in either 5
or 6 phase operation. Phase number selec-
t ion  is  ob ta ined by  app ly ing  a  log ic  0  o r  1
level to the phase select pin. 3 phase opera-
t ion  fo ra  101 e lementdev icecan beat ta ined
by a wire-or connection of adjacent cathode
phase outputs.
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Dual channel device
Easily expandable to handle more chan-
nels.
Single 5 volt  supply
3, 5 or 6 phase operation
Can be custom masked tor dltferenl cath-
ode segment counts, (maximum 240)
Equivalent 8-bit  resolut ion ol displayed
intormalion.
Overrange indicai ion outpuls.

The device inputs accept an analog voltage
in the range 0 to 2.5V and performs an A/D
conversion with relerence to a f ixed input
voltage at the reference terminal. On-chip
func t ions  inc lude a  c lock  genera tor ,  l i near
ramp genera tor ,  con t ro l  log ic  and ROM
decod ing .  Outpu t  func t ions  compr ise  2
anode cont ro l  l ines ,  2  over range ind ica t ion
outputs, 6 cathode phase outputs and 1
cathode reset output. Refer to the system
block  d iagram fo r  c la r i f i ca t ion '  

ABSoLUTE MAXTMUM RATTNGs
A min imum of  ex te rna l  components  a re
reou i red  fo r  the  who le  convers ion  and d is -
play system shown in the typical appl i-
cation. The NE5B0 can be exoanded to
hand le  more  ana log  channe ls  us ing  ex-
ternal comparators. Either LM3934 or
LM339A type comparators wil l  function
well .  A few external low-cost logic packages
can in  add i t ion  prov ide  b inary  o r  BCD
encoded data to interface with a looic
control system.

The dev ice  is  supp l ied  in  a  22-p in  p las t i c
molded or  ceramic  dua l - in - l ine  package.

O-se lFscan is  a  t rademark  o f  Bur roughs Corpora t ion .

.NOTE

The plastic 22 pin package has a thermal impedance 0rn of 120'C/W and the cerdip
package, {!A ol 75"C/W. Provided the maximum junction tempefature is kepl below
150'C then more power may be disslpated to a maximum of 1 watt
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ORD€RING INFORMATION
Plas t rc  DIL  package-NE580N

Cerdip package-NE580F

PARAMETER RATING UNIT

Supp ly  vo l tage,  V66
Output voltage (al l  outputs)
Ana log  input  vo l tage range
Reference voltage input
Phase select input
Ana log /d ig i ta l  g round vo l tage

differential
Power dissipation

plastic
cerd ip'

Operating ternperature range
Storage temperature range
Soldering temperature

( l osec)

L 7

*Vcc
-0,3 to +7

*Vcc
+5.5
+0.3

500
800

0 to +50
-65 to +150

300

mW
mw
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DC ELECTRICAL CHARACTERISTICS Tn -  25 'C,  Vcc -  5V unless otherwise speci f ied

N O T E S

1  D r s p i a y e d a c c u r a c y r s a f u n c t r o n o l r e f e r e n c r e v o l l a g e V a l u o s o l V H L r b e l ( , w 2 v o l t s w i l

i m o a i r  c o n v e r s t o n  a c c u r a c v

2  A l l  l o g i c  o u t p u t s  c o m p n s e  a n  N P N  i r a n s r s t o r  w i t h  3 k l )  p u l l  u p  r e s i s t o r  t o  5  ! o l l s

BLOCK DIAGRAM

PARAMETER
L IM ITS

UNIT
M i n Tvp Max

Opera t ing  supp ly  vo l tage
range 4 . 7 5 3 _ U 5.25

V6r  Input  vo l tage range
VRer Applied reference voltagel

0
0

2.5
2.5

l eRer  B ias  cur ren t  a t
reference voltage inpul

I re  B ias  cur ren t  a t
ana log  input

V p : r  -  2 . 5 V
Vnr r  . .  2 .5V

Vr'r - 0V

500
500

nA
nA

Vour  ( t )  A l l  ou tpu ts2 lour  -  500pA 3.5

lour  ( t )  A l l  ou tpu ts2
lou t  (sc )  A l l  ou tpu ts2

Vout - 1 5V
Vour  -  0v

1 . 0
t 3

mA
m A

Vour  (o )  A l l  ou tpu ts l : ; r n r  1 . 6 m A o .4

Fc C lock  genera tor
frequency

T in ' l i ng  capac r t o r

"  .O22uF
25 KHz

Accu racy 2y .,:: rrtggp :. 2.5V
Vr ru  VRr r

1 1 ba r

l cc  Supp ly  cur ren t 50 m A
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TIMING DIAGRAM
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TYPICAL APPLICATION

N O T E S

R r  1 4 K l )

R :  1 4 K f )

R 3  
' t  

M 1 )

C r '  O . A 2 Z 4 F

C ?  '  Q 4 7 p F

C . r  =  O 4 7 r F

S c h e m a t i c  s h o w n  r s  f o r  a  d u a l  5  p h a s e  2 0 0  e l e m e n t  b a t r g r a p h
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BAR-GRAPH SYSTEM
OPERATION
The bar -graph d isp lay  is  a  th ick - f  i lm p lanar ,
gas discharge device. The principal of oper-
a t ion  is  ca l led  se l f -scan( I2  in  wh ich  a  neon
glow-discharge is propagated from one
cathode spot to another under one anode.
The bar-graph device appears as a series of
cathode bars arranged in a column. A glow
d ischarge is  cont inua l l y  p ropagated  a long
the column f rom a keep-al ive cathode at one
end. Provided the scan rate for a whole
co lumn is  above the  eye  f l i cker  de tec t ion
rate, then the glow appears as a continuous
co lumn o f  l igh t .

BAR-GRAPH SIGNAL
REOUIREMENTS
The NE580 comprises most of the electronic
components necessary to interface an ana-
log voltage level to the bar-graph display.
Each column of the display requires an
anode control signal and each cathode
(usua l ly  f rom 4  to  7  in  number )  requ i res  an
in te r laced log ic  s igna l  o f  1 /N du ty  cyc le
(where N is the number o1 cathode phases).
The pu lse  w id th  o f  each ca thode s igna l  i s  o f
the order of 50 to .100ps. The cathode sig-
na ls  c lock  cont inuous ly  th roughou l  the
t rame per iod .  The anode s igna l  i s  on  on ly
for a proport ion of t ime corresponding to
the  inpu i  vo l tage.

Thus

Vrr . r=Vnerx f f i

tor a 200 element device, where Trn is the
number of cathode clock cvcles for which

the  anode is  on .  F igure  2  i l l us t ra tes  the
re la t i ve  ou tpu t  phas ing  o f  the  l inear  ramp
cathode and anode l ines  fo r  5  phase opera-
t i o n .

CIRCUIT OPERATION
The NE580 prov ides  the  c i rcu i t ry  to  gener -
a te  a l l  these s igna ls  to  the  po in t  where  they
dr ive  the  h igh  vo l tage d isp lay  e lements .  An
on-ch ip  c lock  genera tor  d r ives  the  master
counter and cathode phase generator.

The c lock  a lso  ga tes  a  cons tan t  cur ren t
source  wh ich  charges  the  ramp capac i to r
with a staircase waveform of equal incre-
ment steps. These steps correspond to the
cathode segments. There are two steps per
segment  so  tha t  the  compar ison o f  inpu t
voltage with respect to the ramp is made at
the  mid-po in t  o f  each segment .  The mas ler
counter  inh ib i ts  the  cur ren t  source  and
discharges the ramp after 200 cathode
counts .  A t  the  200th  count ,  the  ramp vo l tage
is  s t robed in to  a  sample-and-ho ld  ampl i f ie r .
This voltage is compared with the reference
vo l tage and a  s igna l  fed  back  to  the  ramp
constan t  cur ren t  source .  Hence,  the  max i -
mum va lue  o f  the  ramp wi l l  be  ad jus ted  to
the same level as the reference voltage.

The anode ou tpu t  goes  lowat the  beg inn ing
of  each f  rame and goes  h igh  aga in  when the
ramp voltage becomes greater than the
input  vo l tage.  l f  the  ramp reaches  {u l l  sca le
before  se t t ing  the  anode ou tpu t  h igh ,  then
the over-range output goes low and stays
low unti ]  the end of the next frame if  the
input  s igna l  recovers  to  an  in - range va lue .  A
cont inu ing  over - range s igna l  w i l l  cause the
outpu t  to  go  low indef in i te ly .

Because the ramp is the result of accumu-
la ted  charge on  the  in tegra t ing  capac i to r ,  i t
i s  inherent ly  monoton ic ;  thus ,  each s tep  is
greater than the previous one by the expres-
s ion
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Errors in the ramD can occur due to
.1) Start ing the ramp from a voltage other

than zero. Some capacitors have a t ime
related polarization.

2) Sag in the sampled and hold ramp volt-
age causrng an  incons tan t  charg ing  cur -
renI.

3) Offset errors in the samols and hold am-
p l i f  ie r .

4 )  Leakage cur ren ts  in to  o r  ou t  o f  the  ramp
capacitor.

The zero start ing point is achieved by using
a very low offset transistor to f  ul ly discharge
the  ramp capac i to r  to  w i th in  1 -5mV o f
ground.  The max imum vo l tage end o f  the
ramp is  made s tab le  by  us ing  a  la rge  va lue
capaci lor to overcome the ef iects of any
leakage.

The c lass ica l  h is togram has  ce l l s  wh ich
represent  a  nomina l  va lue  p lus /minus  1 i2
ce l l  w id th .  The NE5B0 works  in  the  same
way. This is real ized by having a clock rate
wh ich  is  tw ice  the  ca thode swi tch ing  ra te ,
and so the staircase ramp has two steps per
cathode dwell  t ime. Each comparison step
is made at the nominal cel l  value plus 1/2
ce l l ,  and  the  anode remains  on  (anode ou t -
put low) as long as the ramp voltage is less
than the input voltage.
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