Manufacturers of Custom and Standard I.SI Circml:

LS7040

1235 Walt Whitman Road, Melville, NY 11747-3086 » Tel.:

(316) 271-0400 = Fax: (516) 271-0405

FEATURES:

& OC to 350 KHz Count Frequency at +5Y Operation

® Fully Synchronous Operation

® (Cascadable

@ Inputs CMOS, TTL, and OTL Compatible at +5W Operation

® Separate Low Current Drain Power Supply for Counter
Stages Permits Battery Stand-by Operation

& Reget

@ Count Enable

® Parallel BCO Qutput Data

® Power-on- Reset

& Count Input Applhed to a Regenerative Circuit which
Permits Infinite Rizs and Fall Times

® Selectable as 6 Decade or Oual 3 Decade Up or Down
Gounter

® CMOS Type Noise Immunity an all Inputs

# Qutput Latches

® Single Power Supply Operation +4.75V0C to +15VOC

DESCRIPTION:

The LS7040 is a monelithic ion implanted MOS
synehronous Dual 3 Decade or 6 Decade Up/Down
Counter including latches and parallel BCO data
outputs.

DESCRIPTION OF OPERATION:

UP/DOWN Circuit can be operated as a 6 decade

Up or Down counter, a dual 3 decade Up or Down countat,
or in a mode where one 3 decade counter counts up and the
other counts down. A high input causes counter to operate in
the Up mode. A low input [or N/C) causes the counter to
operate in the Down mode.

COUNT Counter will operate at spesds up to 350kHz
and advances on the negative edge of the input count
pulse. When using asa synchronouws 6 decade counter,
Count 1 and Count 2 must be tied together and
must have fast rise and fall times, ie. 50 psec max,
When using 2: an asynchronous counter, the input
count pulse is applied to the Count 1 Input and the
Carry/Borrow 1 owtput is applied to the Count 2 Input. In
this maode, the input count pulse can have an
infinite rise and fall time. Refer to Figures 2 through
4 for synchronous and asynchronous counter operation,

RESET A high input will hold all counter stages at zero.
When using as a 6 decade counter, Reset 1 and Reset

2 must be tied together.
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DUAL 3 DECADE UP/DOWN COUNTER

CONNECTION DIAGRAM: TOP VIEW
STANDARD 40 PIN PLASTIC DIP
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TOP VIEW

COUNT ENABLE A high input will permit counting. A
fow input will inhibit counting and the counter will
remain al its last count. When using as a 6 decade
counter, Count 1 Enable and Count 2 Enable must
be tied together. See Figures 2 through &4,

LATCH ENABLE A high imput will cause information
present in the counter to be transmitted through
the latch, A low input prevents updating of the latch-
ez a3 the counter advances. When wsing as a B decade counter,
Latch 1 Enable and Latch 2 Enable must be tied to-
gether.

MOQE SELECT When input is low (or N/C), the counter
becomes a dual 3 decade counter. In this mode of
operation the counter cam be hooked up as an asyn-
chronous & decede counter. A high input causes the
counterto operate as a synchronous 6 decade countar.

BCO DATA All 24 BCO data bits stored in the latches
are brought out in parallel.
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CARRY/BORROW Az a Dual 3 Decade Up Counter, Carry
signals are positive outputs lasting for ome clock period that
otcur when a count of 999 is reached. Each output
is tapable of driving another 7040 counter directly. When
used a3 a synchronous 6 decade Up Counter, Carry 2 will
be the output Carry and will occur when a count of 999999

iz reached while Carry 1 is internally routed into decade 4.

As & Dual 3 Decade Down Counter, Borrow Qutputs oocur
when a count of (000 i reached. Asasynchronous B
Decade Down Gounter, Borrow 2 will ocour when a count
of Q00000 iz reaghed, When cascading synchronous B
Decade Counters, Carry/Borrow 7 of the first counter is
applied to the Count | Enable and Gount 2 Enable of the
second counter . In this case the count inputs of both
counters must be tied together. This arrangement enables
fully synchronous operation,

When cascading asynchronous counters, Carry/Borrow 2 of
the first counter is applied to Count 1 of the seeond counter
To Enable counting, Count 1 Enable and Count 2 Enable
must be high {VSS).

POWER SUPPLIES The circuit will operate over the range of
4.75V 10 +15Y. VGG is the supply for all the peripheral circuitry
VOD is the supply for the low current drain counter chain. This
i done to facilitale battery stand-by for VOD during a power
supply outage condition. (See Figures 5and ). During this cen-
dition the circuit will continug to count and generate output carry
signals. The BCD outputs will not be available and the latch will
be inoperative.

POWER-ON-RESET A Power-On-Reset circuit enables the
counter to initialize at a count of 000000 when power
is first applied.

NOTE: The following inputs hawve mternal pull down
resistors to VOO with maximum sink current of 20 p i
at V33 input.

Up/Down 1
Up/Down 2
Mode Select

TECHMNICAL DATA

Input SpecificationWith V5S5=+15V and VDD=VGG=0Y input: will be High
Threshold Logic and CMOS compatible, With VS5=+5V inputs will be TTL,
OTL, and CMOS compatible. (TTL and OTL inputs require +3.5 vols logic

1 input).

Cutputs - Will be CMOS compatible aver satire rangs of power supply valtage

lirmits,
Logic - Positive true,
Package - 40 pin Oual-In-Line,

MAXIMLIM RATINGS:

Parameter Symbol Value
Starage Temperature Tsg -65 to +150
Operating Temperature Ta -25 to +70
Voltage ram.r pin to W83 Vmex =30 to +.5

DC ELECTRICAL CHARACTERISTICS

(VDD = VGG = OV, VS5 = +4.75V to +15V,-25°C Ta

Unless otherwisz specified.

Paramatar "Symbol
Quistcant Supply Currant  ldd
(VS5 = +5V) Igg
Quistcant Supply Current  ldd
{WES = +4v) lag
Quikstent Supply Current  Ndd
(WES = +15V] lng
Input Capatitance Cin
All Inputs

Noise Immunity Vnl
All Inputs Vnh
DQutput Lewelx Val
Al Dutputs Woh

VR VE0)

V551

AC ELECTRICAL CHARACTERISTICS

(VDD = VGG = OV, V35 = +4.70V o +15V-25%C

Unless otherwise specified.

Parameter Symbaol
¢ I F

{For Datg Qutputs)

WSS = 5V, 3 Decade Fe

V&8 = +5V, Synchronous
& Decade

V55 = +15v, 3 Decade Fc
WE8= +1 6V Synchronpus
8 Decade

Count Input Puise width
rngim Pula

VES = 45V

V35 = +15Y

Count Input Rite and Fall
Fall Time

Agynchiongus Counting
Synchronous Counting

Tepw
Topw

oc

oc
oc

og

1.5
2.5

Min.

3
i

|

S ww oam
25 Do in

+.5

Max.  Units
350 kHz
250 kHz
250 kHz
1758 kHz
s
s
No Limit
50 13

Units
oG

oc
v

+70C*

Units

mA,
m&

mi
m&

mi
mi

Volts
Vaolts

Valis
Valts

Ta  470C°
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AC ELECTRICAL CHARACTERISTICS (Cont'd) F counr ensaie R

Parameter Symbol Min. Maz. Units waot WoDE
Reset Pulse Width Trew 40 s L SELECT
Count Enable Set V0D or N/E
Up Time Tees® 20 i 14 24 4
Count Enable Hold S

ime Teeh® 25 e 2 TOM0 w040 P A——

i
Count Input to Laich A
Enoble Set Up Time  Tcs 4.0 us S
lﬁal-td::; Rk Fules Tipw 20 w3 LI COMTRIOL WPDN 1 CONTADL
'lfl'l':i{lan“ o Tuds® 20 s FIGLIAE 1 - SYNCHROMOUS 8 DECADE COUNTER
Up/Down Haold Time Tudhl® 7.0 Tt
(See Note 11 Tudht** 2.5 1
Propagation Dela
Rkl o e, it
Data Dutput Tdd* 4.5 1% COUNT ENARLE DO or WC —— NI
Carry Output Ted* 55 B 3 ,l ‘_12 Im
e )

* With respect to count input leading negative edge. COUMT & " bt e 2 COUNT & ! carry o 3
** With respect to count input trailing positive edge, NAMD TeTmAn RIMD  R7040
Note 10 Tudht may be wsad instead of Tudh! at high frequencies where the g
Count Input negative pulss width is less then 4.5 usec, I the pulse width is et 14 24 CORTROL (14 249
greater than 4.5 ysec.. Tudhl must be used. ﬂmh_cnumr e i

bewre oo 1

BCD OUTPLITS

FIGURE 4 — ASYNCHROMOUS 12 DECADE COUNTER

r sas BATTERY STAND-BY SCHEMATICS

LATCH 1 ENADLL

3 DECADE LATCH I 1
| =
e 1t oA I, 02
4‘—4 IDECADE COUNTER & t—«-—'—h— CaFA YRR AW 1 | wES g
- I +
WRIDN BATTEAY = LET040 POWER SUPRLY

6.6 wOLTS MM

counT 1 |
PLILSE
COUNT 9 ENaBLE | lsHaPER

| 6 YOLTS MI;
] [Tals] [
MODE SELECT } .
COUNT 2 ENABLE | INTEANAL r~ |
TCOUNT 7 g :ﬁn |
- ™ [PARAYIBORRCH || Positive Supply System The bamtery voltage is lower than the
sl ¥ — supply voltage and is used anly in the PM Qutsge Con-
4-{ JOECADE GOUNTER 2 [ . g dition for counting. When the power supply is shut off, 1he
I T o i battery supplies current anly thraugh VDD. Diode D1 is used
""'Tc"—p.l R e 1 , to isolate V0D and VGG. Diode D2 is used 1o prevent V5SS
1 from gaing to ground potential when the powsr supply shuts

- -iH 'y "H i'} H = ;:f:'pﬁri_“l 03 is used to isolate the battery and the powst

B0 OUTEUTS
FIGURE 1 — LS7040 BLOCK DIAGRAM [~]
Al
pvss T L
_'!'- COUNT EMABLE BATTERY L Laran !lIc:wen SUPPLY
= D-[, UNT BNABLE o O £5 VOLTS MIN,
MODE MODE EVOLTS MIN
SELECT TELEC bvDD  SvGD
! | o1
TR N
1
] FIGURE &
i Megative Supply System  Diode D2 is not needed since
Fi ey b g 2 VGG gomg to ground potential will not affect standby
| | operation,
URIDN CONTROL wB ik CONTROL The information included herain is belisved to be
accurate and reliable. However, LS Computer Systems,
Ing. assumas no respansibilities for inaccuracies, nor for
— SYNCHAONOUS 12 DECADE COUNTER " .

FIGUAE 3= ETNG any infringsments of patent rights of others which may

result from its usa.
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COMPARATOR 2 QGUTPUT

COMPARATOR 1 QUTEUT
APPLICATION NOTE:
The unigue Teature of the LST040, and its main advantage over multiplexed counters, is its parallel BCO cutputs. Thee outputs can be spplied to as many exter-
nal press! comparstors as desired with a minimum of hardware. Figure 7 illustrates the circuitry for two 6 digit comparators. A BCD to Decimal decoder and & 10
position switch it used for sach of the decede outputs. The arms of the B switches are combined in an And gate to provide the comparison gutput, The desired
decimal number iz slected and the And gate produces 8 Logic 1 output when the L7040 reaches that number. For each additional comparator, six 10 pasition
switches and one And gate are added. There is no limit to the number of comparators that can be used with one LST040 and 6 BCD to decimal decoders. Counter
outputs can ba displayed by applying the BCD outputs to a 7 segment decoder to drive LED displays.
Because of the cascadsbility of the LST040, a 12 digit comparator scheme would use 2 L57040°'s and 12 BCD to decade decoders. This scheme can be exiendsd
1o m meny digits a3 desired.
Figure 7 depicts an cutput occuring at comparater 1 when the LS7040 reaches 2 count of 123789, Comparator 2 will produte an output at a count of 247650
An sdditional advantsge of the L7040 over multiplexed counter outputs occurs when analog circuits and counter circuits are being used together. The demalts-
plexing signals snd stzociated hardware that sre used by a multiplex counter can cause noise to interfere with analog signals. The usa of the LST040 in an analog
application will negate the pomibility of eny noise generation.
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