INTERSIL

FEATURES

decoder driver on chip

0.9 mW @ 3.6V supply with display off

per segment with 12.5% duty cycle.

applications
application

inputs and outputs at
ICM7045

Leading zero suppression: timer stopwatch

Short duration short circuit protection on all

3.8V supply

* Versatility of applications: precision timer,
4 mode stopwatch, 24-hour clock
* Uses 6.5536 MHz quartz crystal for high

accuracy
ICM7045/A

¢ May Be Used to Count
-Seconds (1.310772 MHz crystal)
~Minutes (2.184533 MHz crystal)
—Hours (3.640889 MHz crystal)

Total integration: includes oscillator, divider,

Wide operating supply range: 2.5V<V + <4.5V
Low operating power consumption:

High output current drive: 18 mA peak current

Fractional second suppression: 24-hour clock

ICM7045IA
CMOS Precision

Decade Timers

GENERAL DESCRIPTION

The ICM7045/A are fully integrated precision decade
timers fabricated using Intersil’s low voltage metal gate
C-MOS technology. The oscillator, frequency divider,
multiplexer, decoder, segment and digit output buffers are
all included on-chip. The circuits are designed to interface
directly with fully multiplexed 8-digit 7-segment common
cathode LED displays. The normal supply voltage is 3.6V,
equivalent to a stack of three nickel cadmium batteries.
The ICM7045

The ICM7045 divides the oscillator frequency in sixteen
binary stages to a frequency of 100 Hz; some of these
intermediate outputs are used to generate the multiplex
waveforms at a 12.5% duty cycle/800 Hz rate. The 100 Hz
signal is then processed in the counters and multiplexed
in the decoders.

This circuit is designed for use as a digital timer,
4-function stopwatch and 24 hour clock; the only external
components required are the display, batteries, 6.5536
MHZz crystal, turning capacitor and 4 switches.

The ICM7045A

The main difference between the 7045 and 7045A is that
the divide by sixty counters of the 7045 are replaced by
decade counters in the 7045A. Thus seconds, minutes or
hours may be counted in a decade fashior, depending on
the choice of oscillator frequency.
“The two other differences are: the oscillator is divided by
217 in the 7045A, and CATH 8 (LSD) is not used.
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ORDERING INFORMATION

Package

28 Pin Plastic DIP
Temperature Range

| = Industrial —-20°C to +85°C

Option
Type

Number — ICM7045/D, ICM7045A/D

]
v+ [ 7] SEG,
SEG, (7] [771DIGITS 3 & 4 ADVANCE
SEG, [7] [55] SEG
GROUND (7] [5] CATH 5
CATH 3 [0 [77] CATH 6
CATH 4 [T] 23] TEST POINT
1 & 2 ADVANCE (7] ICM7045/A [7] CATH 7
CATH 1 (MSD) (F [ CATH 8(7045)NC(7045A)
START/STOP [=] [751 0SC OUT '
CATH 2 [] [75]08$C IN
DISPLAY [T %] SEG,
STANDARD MODE [ [77] SEQ,
SPLIT MODE 5| [5] RESET
RALLY MODE [i] 5] SEG,
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ICM7045/A

ABSOLUTE MAXIMUM RATINGS

Power Dissipation (1) . ... ... it i i e e 1w
SupplyVoltage ....... e e et ettt +558v
InputVoltage ................ Equal to, but never in excess of the supply voltages
OutputVoltage .............. Equal to, but never in excess of the supply voltages
Digit DriveOutput Current ... . ... ..ottt e it 150mA/digit
Storage Temperatures ............c...ooiiiiiiniirreennnnnn -55°Cto +125°C
OperatingTemperatures ............c.cciiiiyeueneneraneanns -20°Cto +85°C
Lead Temperature (Soldering,108€¢C) ..................... b 300°C

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. These are stress ratings only, and tunctional operation of the device at
these or any' other conditions above those indicated in the operational sections of the
specifications Is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

Note 1: This value of power disslpation refers to that of the package &nd will not be obtained

under normal operating conditions.

TYPICAL OPERATING CHARACTERISTICS

TEST CONDITIONS: V+ =3.8V, T =25°C Parameters listed are absolute value

INTERSIL

PARAMETER SYMBOL CONDITIONS MIN TYP - MAX UNITS
Supply Current I+ Display Off 180 2000 pA
7 Segments Lit 70 105 mA
Vg=1.8V
2 Segments Lit 28 42 mA
Vg=1.8V
Operating Voltage v+ ~20°C<Tp<85°C 25 45 v
Segment Current Drive Isea 7 Segments LT., Vg = 1.8V,
12.5% Duty Cycle
Instantaneous : 10 15 mA
Average 1.25 1.825 mA
‘Segment Current Drive 2 Segments Lit,
V=18V
12.5% Duty Cycle
Instantaneous | 14 21 mA
Average 1.75 2.625 mA
Min. Switch Actuation :
Current, Any Switch lsw 50 A
Digit Driver Leakage Current lpLk 200 A
Segment Driver Leakage Current | g g 200 #A
Typical Oscillator Stability ) fSTAB 3vsV + <4V, C’TUNING = 15pF 1.0 . ppm
Oscillator Start Up Time tstant vt =36V 0.1 sac
vt =25V 1.0 sec
Oscillator Input Capacitance Cin 17 pF
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ICM7045/A INTERSIL
TYPICAL PERFORMANCE CURVES

PEAK SEGMENT CURRENT DRIVE PEAK SEGMENT CURRENT SUPPLY CURRENT
vs. VS, VS.
LED SEGMENT VOLTAGE DROP SUPPLY VOLTAGE SUPPLY VOLTAGE
28 ” 26 s 1000 ™17
4 I Ta=25°C T Ta=25°C Y Tp=25°
E 2T v' =aev & 2 |ifo Forwanp V4 o | TAY OFF
PO 1229 DIC £ 22 |VOLTAGE DROP 3 800
g 2 U § a0 |OF 1.8V AT 15mA 2 700
S 2 2 SEGMENTS LIT - £ . Ly Z oo
© e © A1 3
e 18 = 16 £ 500
z N z 7 SEGMENTS LIT 2
[T w14 400
2 I~ 3 2 z
§ 14 T g 12 g 00 -
@ 42 |7 SEGMENTS LIT 2 10 7 3 200 il
Q ot 1 ~ 5 e £ 100 —
8 l T ﬁ & 6 0
15 2.0 25 25 3.0 3.5 4.0 45 5.0 25 3.0 35 - 40 45 5.0
LED SEGMENT VOLTAGE DROP SUPPLY VOLTAGE SUPPLY VOLTAGE
OSCILLATOR STABILITY VS. SUPPLY VOLTAGE FOR 3 DIFFERENT QUARTZ CRYSTALS (ICM7045A)
12.0 - 12,0 y
§+ T ] Ta=mC e =0 gt 120 CiN=0
w f= 3.84089 MHz g CouT =20pF _A a Cour =20pF
) +80/——— QUARTZ Rg=330 —T—] j +8o Cia = 200F 7 | +80
z CRYSTAL Co =4.1pF z Pty F
3 PARAMETERS Cy = 18mpE S0 our = 40¢ 1 z
Q +40 Q +4. O +4.01— Cyp = 20pF = 200F
£ . & €N = 80pF = IN = 20p! / IN = 20p
H £ |Cour=60pF é CouT=40pF | /Cour = 40pF
o ¢ gIN =40pF e éo ‘F g 0 L] =] 0
%5 ouT = IN = 20p > L =25°C >
‘z, -40 —-CouT =40pF -7 ‘2’ -4.0 g 'A 1.310772MHz ] g -4.0 Ta =’2 ° —
] || cpy=dopF & £ t=2.184533MHz
a._ = ) < . QUARTZ Rg=470 __| _ / QUARTZ Rg=800 —|
w 80 cy=0  Cour =80pF w 80— cavsTaL Co=3.3pF g 8o CRYSTAL cg 5.1pF
“ 120 Cou1' 2°PF [ J ¥ a0 PARAMETERS  Cy = 10mpF € 120 PARAMETERS  Cpy = 10mpF]
20 3.0 40 5.0 20 3.0 40 5.0 20 30 40 5.0
SUPPLY VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE
ICM7045
» H10 H1 w0 $10 s1 19THS 100THS
Quartz Crystal Parameters | ———: ’Lv:l‘ -7 E'] D 5 1 10
f=6.5536 MHz =s el [ [ /'7 1
Re = 400 o T 'l'
Cy=15mpF [ )
Co =3 5pF —
| ] |
v _LG ¢ 2:
= L_ . =
v- 4 E.
_LT N'cl 3 ——5 74] c
NC _ 5 - J TUNING
Ol iemzoas* | 2
8 21
1 5 F [] 8.5536 MHz*
STARTISTOP - - T
DISPLAY - .
STANDARD _ . N.O.
o .
EEOUENTIAL T 16] __*‘;lesﬂ

SPLIT ) 1
e
*Shown for ICM7045. The same circuit may be used with the 7045A if a different crystal frequency is chosen.

NOTE: Specify quartz crystal to have nominal frequency vailue
when tuned by a total paralle! capacitance value of 12
pF or less.

Figure 1: Four Stopwatch Modes
7-17



ICM7045/A
FUNCTIONAL OPERATION

STOPWATCHITIMER OPERATION
The control inputs used in the complete stopwatch ap-
plication are: {reter to fig. 1)

START/STOP
DISPLAY

RESET
STANDARD

SPLIT
RALLY

START/STOP and DISPLAY are designed for connection to
single pole double throw switches to insure operation free
of contact bounce.

The switch connected to RESET can be normally open
single pole single throw. STANDARD, SPLIT and RALLY
are control points with internal pull down resistors to
V-.These are designed to be connected to a rotary
function switch which will connect no more than one of
these points to V+. If STANDARD (SPLIT, RALLY) is
connected to V+ the stopwatch is said to be in the
STANDARD (SPLIT, RALLY) mode. If all three are left open,
the stopwatch is in the SEQUENTIAL mode.

RESET FUNCTION

When the stopwatch is turned on, the RESET will normally
be activated. This puts the stopwatch in a ready condjtion
by:

1. Resetting all circuitry

2. Blanking seconds, minutes, hours

INTERSIL

3. Showing 00 in the two least significant digits. (7045;
least significant digit 7045A)
4. Turning on the display if it was previously turned off

The display of just two zeros in the two least significant
digits (7045; least significant digit 7045A) gives the
cc ste assurance that the stopwatch is “‘ready to go.”

STYANDARD MODE

In the STANDARD mode, after a reset has taken place,
START/STOP is activated at time t;. The clock and display
are moving simultaneously. A second activation of
START/STOP stops the ciock and holds the display at time
tiotai- This completes an event. For timing a second event
there are two options. One is to activate START/STOP at
the start of the second event. This will momentarily reset
the counter and display so that the timing of the second
event proceeds from zero. Another activation of
START/STOP stops the counter and display at time tyoa to
end the second event. The other option is to activate
RESET after the first event is over. Then the second event
proceeeds similarly to the first event. As is clear from this
description, RESET can be used at any time to reset the
stopwatch, including when a timing is In progress. The
DISPLAY input can be activated to turn the display off and
on. If the display is off when RESET is activated, it will
reset and turn on. Turning off the display for timing tong
events will resuit in a very substantial power saving.

PAUSE 0 EVENT NO.1 oW Y EvENT NO.2 ‘ol
oyl | ) | cose
MANUAL STARTISTOP  START/STOP  START/STOP  STARTISTOP
RESET
STARTS HOLDS AUTOMATICALLY HOLDS
RESETS COUNTER DISPLAY ( MOMENTARILY DISPLAY
COUNTERS RESETS COUNTERS
DISPLAY
BLANKS FOLLOWS STARTS
6 MOST COUNTER COUNTERS
SIGNIFIGANT
DIGITS BLANKS
TURNS ON DISPLAY
DISPLAY FOLLOWS
COUNTER
PAUSE ' EVENT NO.3 ol % evENT NO.2 Yot
| St | L - | < | | eseae
 — I T T T T
MANUAL STARTISTOP  STARTISTOP MANUAL START/STOP  START/STOP
RESET ¥ RESET
START HOLDS STARTS HOLDS
RESETS COUNTER COUNTER RESETS COUNTER COUNTER
COUNTERS COUNTERS
au'nxs BLANKS
TURNS ON
DISPLAY
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ICM7045I/A
SEQUENTIAL MODE

The sequential mode of the stopwatch is designed for tim-
ing events consisting of more than one leg (such as relays,
multilap races, etc.). After the initial reset the START/STOP

- is activated at ty to start the event. A second activation of
STARTISTOP at time t, stops the display and allows {4 to
be read out, while the clock resets and starts counting
again instantaneously. At time t, an activation of
START/STOP enters t, (the time of leg 2) into the display.
This sequence can continue indefinitely. Assuming the
total event has n legs, the total elapsed time is then equal

t

INTERSIL

to the sum of the n times read out:
tto(al = t1 + t2.} 2 tn

if it is desired to see the moving clock after a time has
been recorded, the DISPLAY switch can be activated to

" release the display hold and catch up with the moving

clock. The display cannot be turned off in the sequential
mode. RESET can be activated at any time to reset clock
and display.

EVENT

y

t
PAUSE LEQ NO. 1 |

LEG NO. 2

?
h LEG NO. 1

}7 t IL { (XX l—-——-(,_—
MANUAL 1 START/STOP
RESET ' ' *
STARTS HOLDS ADVANCES ADVANCES
RESET COUNTER DISPLAY AND AND
COUNTERS HOLDS HOLDS
DISPLAY DISPLAY
BLANK DISPLAY COUNTER 1
DISPLAY FOLLOWS
COUNTER UNINTERRUPTED GOUNTER COUNTER
UNINTERRUPTED UNINTERUPTED
tigiat (EVENT) =1, LEG NO. 1=1y -1, LEG NO. 2=t~ 1y teano.a=th—thst

SPLIT MODE

The split mode is another mode for timing multileg events.
In contrast to the sequential mode, the timing in the split
mode is cumulative. From a reset condition, the
START/STOP switch is activated at tg to start the counter
and display running. A second activation at ty stops the
display and allows ty to be read out while counter con-
tinues timing. A third activation at t, advances the display

Y

with the total elapsed time from t, to t; showing. Finally, at
time t,, the total elapsed time of the event is entered in the
display. The time of one leg of the event can be obtained by
subtraction. The display can be synchronized to the
counter (catch-up function) at any time by activating the
display switch. To reset the timer, activate reset. The
display cannot be turned off in the SPLIT mode.

L PAUSE LEG NO. 1 "l'° LEG NO.2

EVENT p i

" | _tEaNON b

| — f
MANUAL STARTISTOP STARTISTOP
RESET

STARTISTOP

|
T {0 1

START/STOP

RESETS ~
‘COUNTERS

BLANKS
DISPLAY

fiorat (EVENTI =1, 4 134

STARTS
COUNTER

DISPLAY
FOLLOWS
COUNTER

W

HOLDS
DISPLAY

RESETS
COUNTERS

STARTS
COUNTER

AOVANCES
AND
HOLDS
DISPLAY

RESETS
COUNTER

STARTS
COUNTER

ADVANCES
AND
HOLDS
DISPLAY

RESETS
COUNTER

STARTS
COUNTER

RALLY MODE

The rally mode is designed for timing of events with inter-
ruptions. Consider an n leg event where the legs may be
separated by intervals which should not be timed. The rally
mode starts with a RESET. At time t; the stopwatch is
started by activating START/STOP. After this point the
RESET function is disabled to prevent accidental resets

Y

during long timing intervals. At time t; a START/STOP
pulse stops counter and display. From here on each leg

"time is added to the total by a START/STOP pulse at the

beginning of the leg and at the end. The individual leg
times are determined by subtraction. The display can be
turned on and off with the display switch.

W

1 1

EVENT {

PAUSE LEG MO. 1 PAUSE tEGNC.2 % pausE % LEG NO.,
!‘—r’ | J } + {0 @ of— s mm
f f T v frase e o
1 MANUAL ST s 8T START/STOP
RESEY
ONLY ! { ¥ ¥
STARTS COUNTER
COUNTER HOLDS CONTINUES HOLDS CONTINUES HOLDS
COUNTER ] f
AESETS
DISPLAY DIse DISPLAY DISPLAY DISPLAY Disp
FOLLOWS HoLDS FOLLOWS HOLDS FOLLOWS HOLDS
SLANK COUNTER COUNTER COUNTER
oisp
Yhouat (EVENT) =1, LEQNO.1=14,- 1 LEGNO.2=1,- 1, LEG NO.n=t,-t,,,
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ICM7045/A
CLOCK OPERATION

The control inputs used in a possible 24-hour clock con-
figuration are (refer to fig. 2):

START/STOP
MINUTES ADVANCE
HOURS ADVANCE
RALLY

START/STOP, MINUTES ADVANCE and HOURS
ADVANCE are designed for. connection to single pole
double throw switches; this assures -contact bounce
elimination on these inputs. To avoid an additional switch
for the DISPLAY input, the RALLY input should be
connected to V+ through a 20k resistor and to V— through
a 0.01xF capacitor. These components insure that the
dispiay is on when power is applied to the circuit. The most
convenient setting procedure is:

INTERSIL

1. If clock is not running when power is apptied
activate START/STOP switch.

2. Depress MINUTES ADVANCE switch to obtain
correct minutes setting, one minute count per
activation.

3. Depress HOURS ADVANCE switch to obtain correct
HOURS setting, one hour count per activation.

It is possible to set the clock more accurately or to correct

small time errors by using START/STOP in combination

with MINUTES ADVANCE. If the clock is, for instance, 20

seconds siow, activate the MINUTES ADVANCE once, then

activate the START/STOP, wait 40 seconds and activate
the START/STOP again. If the clock is 20 seconds fast, the

START/STOP switch should be activated to stop the clock,

then after 20 seconds activated again to restart the clock.

Other clock configurations are possible (see Application

Notes). '
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Figure 2:-Clock Mode

APPLICATION NOTES

The ICM7045/A have been designed with versatility of ap-
plications in the digital timer/stopwatch/24-hour clock
field as the major objective. The simplicity of operating
modes atlow for an extremely practical, easy to use stop-
watch, at the same time permit the design of a variety of

simple lapse timer, stopwatch and clock circuits; a few of
these will be shown and discussed briefly here. Note that
circuits shown are identical for 7045 and 7045A. When us-
ing the 7045A, a different crystal frequency must be
chosen.
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ICM7045/A
TIMER CIRCUIT |

This simple circuit (display connections not shown) allows
interval timing up to 24 hours with a resolution of 0.01
second. Each interval is timed by one start and one stop
pulse on the start/stop line. The start pulse for the next
interval to be timed automatically resets the timer.
Leadifg zero suppression is automatic.

TR

2 7
1CM7045 4

= | L
[0} [_1 6.5538MHz

19 p=—
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@ )
o.1uF ] @]
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TIMER CIRCUIT Il

This circuit allows cumulative timing of intervals. Each in-
terval is timed by one start and one stop puise on the
start/stop line. Each subsequent interval timed adds to the
total line displayed. The reset switch allows the timer to be
reset to zero to start another sequence of intervals. Note
that the time between the end of one interval and the start
of the reset is not recorded nor added to the total.

vio——+—(le 751
] &)
= )
—] =)
L =] e
o9 =,
START/STOP ﬁ g:: ICM7045 g [__E
- [} []e.s536MHz
i o
p———{ 11} [#]
210k = z N.O.
$% = [e—+—o—" Reser
14 E
TOP VIEW N

INTERSIL
TIMER CIRCUIT Il

This circuit allows interval timing with a single puise on
the start/stop line. Each puise enters the time elapsed
since the previous pulse into the display, resets the timer
and starts the timer for the next interval.

vio—— ¢ [11@ ~ [28]
=] [77]
=] %)
g 25
] &)
]} 2 -‘
O0—¢
ﬁ E ICM7045 % —
-y = ] e.s538MHz
E 19
] 18]
[z} 7]
3] 6]
] 75}
TOP VIEW

CLOCK CIRCUIT |

The standard clock circuit is shown and described in fig. 2.
The clock accuracy with a stable voltage supply will de-
pend mostly on the temperature and aging characteristics
of the crystal.

The power supply can be modified to give battery standby

power.
Vin >— Tov* ;

I

The standby circuit should be designed to provide the
specified minimum voltage to the ICM7045.

OTHER CLOCK CIRCUITS

The basic clock circuit can be modified for various special
applications. If it is desired to turn the display on and off,
then connect the display input to an additional SPDT
switch, while omitting the capacitor/resistor combination
on the STANDARD Input.

This input can then be wired directly to V*. This 24-hour
clock version might be applicable to vehicles, boats, etc.
where a battery is available to supply the display off clock
current, while the display can be turned on with the igni-
tion. Another possible configuration would connect a
special circuit to the DISPLAY input which generates a
double pulse about 3 seconds apart:
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ICM7045/A

v

<
> 100k
4 100

]

t=2ms
ONE r—
SHOT |—

t=3 SEC

This means depressing the switch will turn on the clock’s
display for 3 seconds. This allows design of a battery
operated “on demand” digital 24-clock.

STOPWATCH EXTERNAL SYNC CIRCUIT

THE ICM7045A

if the stopwatch is connected as shown in fig.1, a few addi-
tional components will allow external synchronization of
the stopwatch in any mode:

ICM7045/A

PIN 9

NOTE: Be sure to minimize the distance between the transistor
and the ICM7045 to prevent noise from being generated
along this connection. Noise spikes absolutely must not
exceed the supply voltages.

The external sync signal source must supply a positive
puise to activate the START/STOP input. The minimum
voltage of this pulse is about 1.2V in the circuit as shown,
but the triggering level can be changed by modifying the
input resistor ratio. The output impedance of the external
sync signal source shouild be no greater than 4k ohms.

ONE
SHOT |——— TO DISPLAY INPUT

INTERSIL

The ICM7045A will count to a total of 2399999. The next
count will show 0000000. On appliction of RESET the
dispiay will show 0 on the least significant digit; all other
digits will be blanked. Leading zero supprassion blanking
is performed on pairs of digits. For example, 9 will show as

‘SECONDS’ TIMER Use a 1.31072MHz quartz crystal
DIGIT # 1 2 3
100K Secs 10K Secs 1K Secs
‘MINUTES’ TIMER Use a 2.184533MHz quartz crystal
DIGIT # 1 2 3
1K Mins 100 Mins 10 Mins
‘HOURS’ TIMER Use a 3.640889MHz quartz crystal
DIGIT # 1 2 3
10 Hrs Hrs Hrs =10

9, 10 will show as 010, 999 will show as 999, 1000 will
show as 01000 and so forth.

The oscillator frequency alone determines whether the
timer is to be used for second, minute or hour counting.

4 5 [} 7
100 Secs 10 Secs Secs Sec 10
4 5 6 - 7
Mins Min =10 Min =+ 100 Min + 1000
4 5 6 7

Hrs = 100 Hrs + 1,000 Hrs+10,000 Hrs -+ 100,000
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ICM7045/A
OSCILLATOR CONSIDERATIONS

The oscillator is a high gain complementary MOS inverter
with on-chip feedback resistors and an on-chip fixed input
capacitor of 22pF. For the 6.5536 MHz crystal needed for
normal timing, it is suggested that the nominal load
capacitance be kept under 12pF to keep total loading on
the oscillator to a reasonable level. The actual trimmer
range and the nominal load capacitance needed will have
to be determined from the total stray capacitance of the
particular circuit (including ICM7045 with package, PC

board, etc.) and the tuning tolerance of the chosen crystal.

The series resistance of the crystal should also be kept to
a low value (typically less than 50 ohms) to achieve
adequate low voltage operation.

Oscillator tune up can be most easily performed using a
pull-up resistor of 10k ohms on the fractional seconds
digit, using period average tune for 1.25ms (800H2).

The oscillator of the ICM7045A is identical to that of the
ICM7045, with the exception of the crystal frequency and
load capacitance. Using similar value tuning capacitances
with the lower frequency crystals (1.31077HHz, 2.184MHz
3.64089MH2) the stability of the oscillator is significantly
degraded. It is therefore recommended that the tuning
capacitances be increased to a nominal total of 40pF at
both the oscillator input and output. Since there is an on
chip input capacitance of 20-22pF the additionai external
input capacitance should be approximately 20pF.

The ICM7045A is guaranteed to operate over the supply
voitage range of 2.5 to 4.5V using nominal input and output

INTERSIL

tuning capacitances of 40pF and with crystais having the
following characteristics:

f=1.310772MHz

2.184533MHz
3.64089MHz

Rg =< 1001 (1500 for 1.310772MHz)

Cpn—10-20mpF
Cos6pF
C = 20pF (parallel resonance mode)

CHIP TOPOGRAPHY

CATH 8 (7045) NC(7045A)

0SC
CATH? (ouT

TP

0.1
(3.4mm)
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