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3014A - CMOS Ls!

Digital Display (LED) of
o Frequency and Time

Applications
e Car radio applications: FM/AM receiving frequency display and clock display
» Home radio applications: FM/AM receiving frequency display and clock display
e Car clock applications: Hours-minutes, month-date/stopwatch display

Functions
¢ FM receiving frequency display (4 digits)
s AM receiving frequency display (4 digits)
¢ Hours-minutes display
e Month-date or stopwatch display (Either of these selectable)

Features
1. Single-chip C-MOS LS for static display system
2. Capable of direct driving green LED (Drive capacity 15 mA)
3. Capable of selecting frequency display/time display
4. Uses FM/AM lacal oscillation signal of varactor diode, variable capacitor, or i tuning system to digitally display
FM/AM receiving frequency.
. Covers 4 AM intermediate frequencies shown below,
+262.5, +452.5, +455, +470kHz
6. Covers 2 FM intermediate frequencies shown below.
+10.7, —10.7MHz
7. Capable of fine-adjusting AM/FM display frequency error independently
e A variable resistor can be used to correct AM IF error within 2 8kHz.
e A variable resistor can be used to correct FM IF error within £+140kHz.
8. Two selections of display system {12-hour system with PM sign which is displayed during setting only, 24 hour
system)
9. Programmed on long months {months having 31 days)/short months {months having 30 days}. {Date in February
is programmed to count up to the 29th.)
10. Easy to set time by the time signal,
11. Stopwatch capable of counting/displaying 1 second to 12 hours 59 minutes 59 seconds
12. Inhibit pin for inhibiting time setting with display unlighted
13. 4MHz crystal for reference frequency

[4)]

« For FLT display (5 digits) and frequency Case Outline 3014A-D421C
display only (without clock display), use the {unit: mm)
LC7253 and LC7259 (LED use), LC7268
(FLT use) respectively.
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Pin Assignment
—— Digit-4 — Digit-3 > Digit-2 ) —Digit-1—
R b o i b S o o o e A P L i &
FEE Rl GEEREEEEERERR
8 O I g O Y e R e s A O e S e T 0 e o O e O e O e O e B W b B O
I T A 3R R A I /LANRKIRKN R & X &8 8§
E LC7250
~ N M v wN v oo 8 R NRD YRR R R2 Ry
uuuuuuuuuuuuuguuuuuu (Top View)
© juv o |o o e ] [=] :
rlrlpi e s 53 EEc . §. . 35:
FIEEIE LI aESE Y 8
Absolute Maximum Ratings/Ty = 25°C, Vgg = 0V min  typ max
Maximum Supply Voitage Vpp max -0.3 1
Vpp max  Cumulative applied time: -03 14
30 min. or less
Reference Voitage Vief Vief £VDD -0.3 10
Vref Vref £Vpp, Cumulative applied —0.3 13
time: 30 min. or less
Input Voltage \7 -0.3 Vppt0.3
Output Voltage Vo Qutput OFF -0.3 Vpp+0.3
Allowable Power Dissipation Py max TaS+75°C 0.8
Allowable Power Dissipation of P (Seg) max Other than PM: ig| < 256 mA 15
Segment Output PM: oL <75 mA - 45
Operating Temperature Topg -30 +75
Storage Temperature Tstg —40 +125
Allowable Operating Conditions/Ta = 25°C, Vpp = 8.0 t0 10.3V, Vg5 = OV, Vref = 7.9 t0 9.0V S Vpp,
Vref=0Vif Vpp£8.0V -
min  typ max
Supply Voltage Vpp!1 All functions operating mode 80 93 103
Vpp2 Only clock operating mode 43 50 80
Reference Voltage Vet V,-eféVDD 79 80 9.0
Input “H" Level Voltage ViH1 INHI, Vpp=431t0 103V  0.75Vpp Vpp
Input “L" Level Voltage ViLt INHI, Vpp = 4.3 to 10.3V Vss 0.1Vpp
Input “H"” Level Voltage VIH2 FM/AM, IF-FM, IF-AM1, 0.86Vpp Vpp
IF-AM2, 12H/24H
Input “L" Level Voltage ViL2 FM/AM, IF-FM, IF-AM1, Vss 0.15Vpp
IF-AMg, 12H/24H
Input “H" Level Voltage VIH3 SET, DEMAND, CTR/CLK  0.88Vpp VoD
Input “L” Level Voltage ViLs SET, DEMAND, CTR/CLK Vss 0.12Vpp
Input “M” Level Voltage ViMm SET,DEMAND, CTR/CLK  0.36Vpp 0.64Vpp
Input Frequency fiNg Fin-FM, Vp.p = 0.7V, duty 50% 0.6 2.0
fin2 Fin-AM, Vp.p = 0.7V, duty 50% 0.4 25
Operating Frequency fopg Crystal is externally connected 35 4.2
across OSC-IN and OSC-OUT.
Input Amplitude Vp.p Fin-FM, Fin-AM, 0.7

Ceramic capacitor of 0.4 uF is
connected across Vpp and Vggs.
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Electrical Characteristics/Ta = 25°C, Vpp = 8.0 to 10.3V, Vgs =0V, Vigf =7.9 t0 9.0V, Vet SVpp

input Current

Input “H"” Level Current
Input “L" Level Current
Input “H" Level Current
Input “L"” Level Current
Midpoint Setting Resistance
Input Floating Voltage
Input “H"” Level Current

Input Floating Voltage

Feedback Resistance

Output “L" Leve! Voltage
Output “L" Level Voltage

Output Leak Current

Current Dissipation

(Note) + sign: Flowinginto LSI
— sign: Flowing out of LSI

N
H1
hit
liH2
liL2
Ts
VIF3
liH4
VIF4
Rfq
Rfo
Rf3
VoL
VoL2
loFF

IpD1

IDD2

tref

min
FM-Fine, AM-Fine, V|N = OV -1
or Vief
IF-FM, IF-AM1, IF-AM2 —80

CTR/CLK, 12H/24H, V|N = 0.9Vpp

IF-FM, IF-AM1, IF-AM2, -3
CTR/CLK, 12H/24H, V| = OV
FM/AM, Vin = 0.9Vpp ~40
FM/AM, VN = OV -3
SET, DEMAND 40
SET, DEMAND, 0.45Vpp
input floating

INHI, Vpp = 4.3 to 10.3V, 15
VIN = VDD

TNHT, Vpp = 4.3 to 16.3V, 0

input floating

Feedback resistance across

OSC-IN and OSC-OUT

Feedback resistance of Fin-FM
Feedback resistance of Fin-AM
PM, Vpp = 8.0V, 1oL = 45 mA
Segment outputs other than PM,
Vpp =8.0V, IgL=15mA

All segment outputs, Vpp = 10.3V
VoH =103V

Vpp =103V, fopg = 4 MHz (with
crystal mounted), fin9 = 2.6 MHz
(0.7Vp.p)

VDD = 5.5V, fgpg = 4 MHz {with
crystal mounted), V ef = OV,

TNHI = oV

VpD = 10.3V, V(e = 9V, AM-Fine
= FM-Fine = Vef

typ max
-1
-30 -10
0
-5 -5
0
70 100
0.55Vpp
400
0.3
3
'3
3 .
0.7
0.7
10
8 17
1 25
05 15

unit
uA

HA
uA
MHA

kQ

HA

MQ

MQ
MQ

A

mA

mA

mA
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Equivalant Circuit Block Diagram

Segment Output

%
OCTR/CLK

5 Yoo
5 i
oS [ DL ol (o ||
GI e Hours-Minutas
Fin 223 Counter 7
- ]
' AP O 12H/24H
P/ ! IF Control L{ Seconds Counter E: PUA
Ty
9 Voo (S::,opwa(ch Voo
" . unter
Vret o|—~ Timing Control IF Fine-Adjust Circuit
B o AM 30 steps %=
AN-Fine I r ® FM 30 steps l‘L Cotug?er;"u' !f - vgo
I 5
72I : r ] f O SET
FM-FineD- m;g iﬁ |
osc B! 15 peManp
o | [ i
?r?czo Base 4000000 Counter If?‘ ’P%.L ’?L
l veb |vio|vio LC7250
70 0O feX]
FMIF aMIFIAMEZ  Note: rpyy is a special resistor that provides the
specification value at “H” level and a
high value at “L" level.
1. Display

1-1 Configuration and display font
3-1/2digit, 7-segment LED's are used to display time and frequency in the display font shown below.

L OO0
e [ YL THE

1-2 Display system
e Static display

1-3 Display range -
e Frequency (AM): 000kHz to 1999kHz (The highest-order digit “0” is blanked out.)

e Frequency (FM): 00.0MHz to 199.9MHz (The highest-order digit “0" is blanked out.)

e Clock {12-hour display system): 1:00 to PM12:59 (The highest-order digit 0" is blanked out.) *

e Clock {24-hour display system): 0:00 to 23:59 {The highest-order digit “0" is blanked out.)

o Stopwatch {minutes-seconds): 0 minute 00 second to 9 minutes 59 seconds (The highest-order d|g|t is
blanked out.)

o Stopwatch (hours-minutes): 0 hour 00 minute to 12 hours 59 minutes (The highest-order digit "0" is
- blanked out.)
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2. Input/Output Signal

2-1 Switch signal

e Logic"H”: Vpp -

e Logic “M": 1/2Vpp (Intermediate level between Vpp and Vgg)
e Logic “L": Vgg '

2-2 FM/AM frequency input
e Amplitude: 0.7V or greater
e Frequency: FM: 2.0MHz or less (FM local oscillation frequency is 1/100-divided and input.)

AM: 25MHz or less

2-3 Reference frequency: Crystal of 4.000000MHz

2-4 Segment output: N channel open drain

. Functional Description {Refer to Sample Application Circuit on page 270.)

3-1 Selection of month-date/stopwatch
Since the month-date counter is also used as the stopwatch counter inside the LSI, either month-date function
or stopwatch function can be selected. For the description given below, refer to Sample Application Circuit. In

3-2

33

Sample Application Circuit, providing only the CLK switch makes a clock with the month-date function;

I

providing only the STW switch makes a clock with the stopwatch function. (If both switches are coupled, both
functions are available.)

Selection of frequency display/clock display. { ) is for using stopwatch function,
The CLK switch {or STW switch) is used to select the frequency display/clock display.
e Frequency display: Turn OFF the CLK switch (and STW switch).

o Clock display: Turn ON the CLK switch {or STW switch).

Operation for frequency display
(1) Selection of FM/AM display

AM display: Turn ON the FM/AM switch.
FM display: Turn OFF the FM/AM switch.

(2) Selection of IF

FMIF +10.7MHz:  Set the FM-IF pin to Vpp.

FMIF —10.7MHz: Set the FM-IF pin to Vgg.

AM IF 4262 5kHz: Set the AM-IF (1) pin to Vpp and AM-IF (2} pin to Vpp.
AM IF +452 5kHz: Set the AM-IF (1) pin to Vss and AM-IF (2) pin to Vpp.
AM IF +455.0kHz: Set the AM-IF (1) pin to Vgg and AM-IF (2) pin to Vss.
AM [F +470.0kHz: Set the AM-IF (1) pin to Vpp and AM-F (2) pin to Vss.

(3) Fine adjustment of frequency display

To correct an FM frequency display, follow the procedure shown below.

(i) Set the display mode to the FM display.

(i) Input the reference FM frequency to the Fin-FM,

{iii) Change the applied voltage at the FM/AM pin from Vpp to 1/2Vpp.

{iv) Adjust the FM-VR so that the display coincides with the reference FM frequency. The point at
which flashing stops is the optimum.

(v) Change the applied voltage at the FM/AM pin from 1/2Vpp to Vpp.

{vi) This completes adjustment.

Example: Correcting the display to 80.0MHz. IF = —10.7MHz

(i) Set the FM/AM pin to Vpp. ’ ’ .

(i) Receive 80.0MHz and input the 1/100-divided local oscillation frequency to the Fin-FM pin.

(iii) Change the applied voltage at the FM/AM pin from Vpp to 1/2Vpp.

(iv} Adjust the FM-VR so that the display coincides with 80.0MHz. The point at which flashing stops is
the optimum,

{v} Change the applied voltage at the FM/AM pin from 1/2Vpp to Vpp.

{vi) This completes adjustment.
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b. To correct an AM frequency display, follow the procedure shown below.
(i) Set the display mode to the AM display.
(ii} Input the reference AM frequency to the Fin-AM.
(iii} Change the applied voltage at the FM/AM pin from Vss to 1/2Vpp.
{iv) Adjust the AM-VR so that the display coincides with the reference AM frequency. The point at
which flashing stops is the optimum.
{v) Change the applied voltage at the FM/AM pin from 1/2Vpp to Vss.
(vi) This completes adjustment.

Example: Correcting the display to 950kHz. IF = 455kHz

(i) Set the FM/AM pin to Vgg.

(i) Receive 950kHz and input the local oscillation frequency to the Fin-AM pin.

(i} Change the applied voltage at the FM/AM pin from Vssto 1/2Vpp.

(iv) Adjust the AM-VR so that the display coincides with 950kHz. The point at which flashing stops is
the optimum, ’

{v) Change the applied voltage at the FM/AM pin from 1/2Vpp to Vgs.

{vi) This completes adjustment.

3-4. Operations related to clock

(1)

(2)

(3)

{4)

¢ Push the CLK switch (or STW switch).

Hours-minutes display mode
¢ The hours-minutes display mode is entered with the hours-minutes setting switch and month-date/STW
switch released.

Hours-minutes setting mode and mode of setting by the time signal

¢ Push the hours-minutes setting switch, and the hours-minutes setting mode is entered and the display
flashes at a 2Hz rate.

e Setting of hours is executed at a 2Hz rate 1.2 seconds after pushing the UPPER switch. No carry from
hours to date occurs. When setting of hours is completed, the display stops flashing.

e Setting of minutes is executed at a 2Hz rate 1.2 seconds after pushing the LOWER switch. No carry
from minutes to hours occurs. When setting of minutes is completed, the display stops flashing.

¢ Setting by the time signal is executed by pushing/releasing the LOWER switch within 1 second when the
display is flashing. Setting by the time signal means that the moment minutes and seconds are cleared to
0 minute and 0 second respectively hours are incremented by 1 when the minutes display is at 30 to 59.
Setting by the time signal can be executed only when the hours-minutes display is flashing,

Month-date display and month-date setting mode/long month (31 days, short month (30 days) programmed

{counting date in February up to the 29th). Provide the CLK switch. With the CLK switch pushed, the

month-date display mode is entered and setting of month-date is executed as follows:

e Push the month-date/STW switch and release the hours setting switch, and the month-date display mode
is entered. . :

¢ Setting of month is executed at a 2Hz rate 1.2 seconds after pushing the UPPER switch.

e Setting of date is executed at a 2Hz rate 1.2 seconds after pushing the LOWER switch. No carry from
date to month occurs.

Stopwatch mode -

Provide the STW switch. With the STW switch pushed, the stopwatch operation is performed as follows:

¢ Push the month-date/STW switch. Release the hours setting switch.

e Push/release the UPPER switch, and the stopwatch starts counting. Push/release the UPPER switch
again, and the stopwatch stops counting.

¢ Selecting the hours-minutes display mode/minutes-seconds display mode of stopwatch and clearing the
counter,
Push/release the LOWER switch within 1 second, and the hours-minutes display mode is entered.
Push/release the LOWER switch again within 1 second, and the minutes-seconds display mode is enteréd.
When in the minutes-seconds display mode, the PM sign flashes at a 1Hz rate. :

e Hold the LOWER switch pushed for 1.2 seconds or more, and the display becomes 0:00 and the counter
is cleared. When cleared, the minutes-seconds display mode is entered and the PM sign flashes. (The PM
pin is turned ON/OFF.) :
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4. Selection of function

o Functions related to frequency and clock

Selection of each function described above is summarized as follows:

E¥ 799707k 0007987 2

T-77-05-05 —

Function Display Mode CLK sw STW sw FM/AM SW
i ff ’

Frequency Operation FM display off ° off
AM display off off on
Hours-minutes or month-

. date display on © ©

Clock Operation
Hours-minutes or stop-
watch display off on ©]

o Functions related to hours-minutes (Provide the CLK or STW SwW.)

©: Either on or off

Hours-minutes Month-date/
setting SW STW SW UPPER SW LOWER SW
Hours-Minutes
Display off off © ©
Exet.:ution of Hours on ® on off
Setting
Exe(;ution of Minutes on © off on
Setting
Execution of Setting -
by the Time Signal on © off on < 1 second
@© : Either on or off
e Functions related to month-date (Provide the CLK SW.)
Hours-minutes Month-date/
setting SW STW SW UPPER SW LOWER SW
Month-Date Display off on off off
Exe9ution of Month off on on off
Setting
Exe<':ution of Date off on off on
Setting
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e Functions related to stopwatch {Provide the STW SW.)

Function UPPERSW | LOWERSW
Stopwatch Counter, Reset off on > 1.2 sec.
Minutes-Seconds Display -* Hours-Minutes
Display or Hours-Minutes Display -> off on < 1 sec.
Minutes-Seconds Display
Start - Stop or Stop — Start on of f

5. Pin Description

5-1 CTR/CLK {counter/clock) input

* Input pin for selecting frequency display, clock, stopwatch

o “L” level:
e “M” lgvel:
e “H” level:

52 FM/AM (FM/AM select) input

Hours-minutes and month-date d:splay
Hours-minutes and stopwatch display
Frequency counter display

¢ Input pin for setting the frequency counter and frequency control to FM or AM use

o “L" level: AM display
e ""H" level: FM display

5-3 FM-IF (FM IF setting) input
¢ |Input pin for specifying FM IF

e |F: —10.7MHz, +10.7MHz
o ““L"level: —10.7MHz
+10.7MHz

e “H" level:

5-4 AM-IF (1), AM-IF (2) (AM IF setting) input
e |F: 2625kHz, 452 5kHz, 470kHz, 456kHz

AM-TF (1) AM-TP (2) IF
(A H] (] +455.0 kHz
fHl ful +470.0 kiz
Ml fHJ +452.5 kHz
1] [H] +262.5 kHz

5-56 FM-Fine (IF fine adjust} input’

e Input pin for fine-correcting FM IF error
¢ Pin for inputting the voltage divided by a variable resistor connected across Vygf and Vgg

5-6 AM-Fine (IF fine adjust} input

* Input pin for fine-correcting AM IF error :
¢ Pin for inputting the voltage divided by a variable resistor connected across Vg and Vss
o Fine adjust range of FM-Fine, AM-Fine
FM-Fine: 28-step adjustable in 10kHz/step between 10.60MHz to 10.80MHz (%140kHz)
AM:-Fine: 28-step adjustable in 0.2kHz/step with IF as the center (+2.8kHz)

5-7 Fin-FM (frequency) input

¢ Input pin for applying FM focal OSC frequency {1/100 prescaler is connected externally.)
¢ Pin for inputting frequency of input voltage of 0.7Vp.p or greater
e Maximum frequency: 2MHz (duty 50%)
¢ 1/100 prescaler is connected externally.

T-77-05-05
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5-8 Fin-AM {(frequency) input
¢ Input pin for applying MW local OSC frequency
¢ Pin for inputting frequency of input voltage of 0.7Vp.p or greater
¢ Maximum frequency: 2.5MHz (duty 50%)

5-9 OSC IN, OSC OUT (crystal oscillation)
o |nput/output pin for crystal oscillation
e Input/output pin for connecting a crystal (4.000000MHz)

5-10 DEMAND (time read) input
¢ Input pin for selecting hours-minutes read/setting, month-date read/setting, stopwatch mode

CTR/CLK DEMAND Mode
~M_orlL_J FH_I Mot:ie of setting by the time signal and hours-minutes
setting mode
MTM_torfm LY M Time display mode
il roed Month-date display mode and month-date setting mode
rm fLd Stopwatch mode
[Note] @ The following shows how to change the month-date setting mode to the stopwatch mode or vice

¢

versa.
Changing the month-date setting mode to the stopwatch mode

CTR/CLK = ""M"”, DEMAND = "L, SET = “'L."” (1.2 seconds or more}
Changing the stopwatch mode to the month-date setting mode

CTR/CLK = "L", DEMAND = “L", SET = “L" or “H" (1.2 seconds or mare}
When in the mode of setting by the time signal, all digits displayed flash {2Hz).

5-11 SET (time setting) input

e Input pin
type)

for setting hours, minutes, month, date and starting/stopping/clearing stopwatch (corresponding

This input pin is set at “M* level normally. The input signal of “H"/*L" level acts in 6 waysas shown below.
e When in the mode of setting by the time signal and hours-minutes setting mode (CTR/CLK = “L" or “M")

“H” level:

“L" level:

Execution of hours setting

Advances at a 2Hz rate 1.2 seconds after the pin is set to “H* level.

Execution of setting by the time signal and minutes setting

Advances at a 2Hz rate 1.2 seconds after the pin is set to “L" level.

Setting by the time signal is executed when the pin is set to "“M" level within 1.0 second after
set to ““L“ level.

[Note] 4 No carry to high-order digit occurs.

e When in the month-date setting mode (CTR/CLK = 1.}

“H" level:

“L" level:

Execution of month setting :

Advances at a 2Hz rate 1.2 seconds after the pin is set to “H” level.

Execution of date setting

Advances at a 2Hz rate 1.2 seconds after the pin is set to “L" level. No carry to the month digit
occurs,

e When in the stopwatch mode (CTR/CLK = “M*)

“L" level:

“H" level:

Minutes-seconds display, hours-minutes display and clear

The counter is cleared 1.2 seconds after the pin is set to “L” level. {Display 0:00 second)

The minutes-seconds display mode/hours-minutes display mode are alternated when the pin is
set to “M” level within 1.0 second after set to “L” level. The PM output pin turned ON/OFF at
a 1Hz rate to indicate the minutes-seconds display mode.

Start and stop

Start/stop are aiternated by setting the pin to “L“/“M"' level alternately, When cleared, the
counter stops and the minutes-seconds display mode is entered and the PM pin is turned
ON/OFF at a 1Hz rate.
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5-12 TNHI (inhibit) input pin )
Input pin for turning OFF the segment pins, inhibiting the SET/DEMAND pin from functioning, and prevent-
ing the Fin-AM/Fin-FM amp from operating. In car applications, this pin is useful to minimize current
dissipation when the engine is stopped.
“H" level: Normal operation
“L" level: Segment pin OFF, SET/DEMAND pin function inhibit
The reason why the SET/DEMAND pin is inhibited from functioning when at *“L" level is to prevent time
from being set mistakenly when the display is blanked out; and the reason why the amp is stopped from
operating is to minimize current dissipated in the amp.

5-13 12H/24H (hour display system select) input pin —
Input pin for selecting 12-hour system with PM sign/24-hour system
“H" level: 12-hour system with PM sign

“L" level: 24-hour system | [l_l-l ) k -/—|

Make connection as shown right.

M be

—~— Digit 1—— — Digit 1——

TIO——]
o 10—W—
O— M|
O—M—

12-hour system 24-hour system

6. Timing Chart

6-1 Timing chart for time setting (CRT/CLK = L" or “H")

it R T |

. D'EMAND leglrgzhsig%glz Hz) for setting by the_><~p|ashing‘ stop : I
szttmg by the |pin Mode of setting by the time—>'1Hour's-mmutes-|< H'ours-mmutes
time signal and setting mode  display

: . signal
minutes setting | g pin

Execution of counting 30 min.

or more as 1 hr. and disregarding Minutes

29 min. or less
- 4TEET\ad\lance at—’l ~--H
Within 1.0 sec.>|_~ or more | @2 Hzrate. 3

- ==l

Hours-minutes

DEMAND ) display

|
pin ] Hours-minutes:‘_l,_' L___ _____ M

Flashing {2 Hz) for>]  [=satting mode [ =
. 3 i . L
setting by the time sllet  Flashing stop Flashing (2 Hz) for|Hours-minutes setting mode

Hours setting | signalsignal setting by the | Flashing stop  ~ -~ oo H

and minutes time signal —
i SET M

setting pin Executionof| | "o L

(Hours setting) 1.2 sec, hours setting

Execution of
(Advances at a 2Hz rate) 1.2 sec. minutes setting

(Advances at a 2Hz rate)
t: Approximately 100 msec.
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6-2 Timing chart for month-date

setting

T-77-05-05 ~

¢ It is unknown whether the month-date mode or stopwatch mode is entered at the time of application of
power. Therefore, the month-date mode must be entered as follows:

Month-date mode or

stopwatch mode
le

minutes display

( Hours- | : Month-date mode~ —~—----- H
CTR it = = M
pin f i ; ————— L
Preparation for ' 1+ Execution of month-date __ _ _ __ H
month-date mode  |DEMAND ] leq.2 sec. > Setting (Advanvesata 2Hz _____ M
at the time of pin — ate) L
o l
application of power ! N B _ —_——— —
SET pin - R M
\ :
o Month-date setting Month-date Hours-minutes display '
display Month-date Month-date setting mode
( Month-date displazl Month-date display I HOUI’S-T:I]I:E&_S:‘ isplay
DEMAND “Isetting mode i —M
pin ! ! L
Month-date display , i Execution of
at month setting and i 1.2sec.) gare setting _; ______ —H
date setting . i {Advances at .
serpn ——— | e "
1.2 sec. Execution ' ~ +—p—m—m——m—-—omuo L

-

6-3 Timing chart for stopwatch

of month setting

mode

e It is unknown whether the month-date mode or stopwatch mode is entered at the time of application of
power. Therefore, the stopwatch mode must be entered as follows:

Month-date
mode or
stopwatch mode

(

Hours-minutes display —>|<—' —>|<‘—l Stopwatch mode-----H

CTR/CLK o o N

Preparation for pin b H

stopwatch mode DEMAND__ =~ 00 L,__________.__;__.___M
at the time of pin - L

application of power ® Stopwatch operation

—=1< e 0 min. 00 sec. display __

. 1.258C. | ¢ Stap mode H

SET pin ! & PM pin ON/OFF (1 Hz) ™M

.

e Timing chart for stopwatch operation

Hours-minutes display =

r———— Stopwatch display ceH
DEMAND e M
Stopwatch display | pin \
select and counter . Hours-minutes Minutes-seconds (Hours-— e Minutes-seconds display
clear - Minutes-seconds display displ rl'ﬂ!""-'t"-s e Stop mode
display isplay display o Clear —
SET pi 1 eSS e M
PP Within 1 see. _F— L [l2sec. \
Within 1 sec. '
Hours-minutes display ’l‘ﬁ Stopwatch display <—--H
DEMAND _____ Y M
pin I -L
Start and stop Count stop->[=Counter start>}~-Count stop—=}Counter start
SET pin __L L S e e M

—L
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7. Sample Display at Each Mode
1. FM display: Display at 106MHz reception
I — —_— — 1 I = Flashing at a 2Hz rate if the

/ /_7I /_ /] Change the applied 11 /—7 display error is not corrected.
i iL/ L/ voltage at the FM/ Py Adjust the FM-VR to stop

AM pin from Vpp flashing.

to 1/2Vpp.

{Correct the dis-
play error of a
ceramic filter used
in aset.)

2. AM display: Display at 950kHz reception

_}— Flashing at a 2Hz rate if the

— 1 —.*» —
L_/l [| /]| Change the apptied CHCH T display error is not corrected.
_Ji_l |LJ

[/ | voltage at the FM/ — Adjust the AM-VR to stop
AM pin from Vsg flashing.
: to 1/2VpD. :

3. Setting by the time signal: Setting to PM12:00 by the time signal When setting by the time

signal is executed, minutes
become 00. If the minutes

) L 7 e - 7= display is at 30 to 59, hours
-/ IE B Execute setting by ] are incremented by 1 (count-
SV A S /.| the time signal o [ - L/ ing 30 or more as 1hr. and
& S— =~ with the SET pin. [ x ————disregarding 29 or less).
|- Flashing at a 2Hz rate - Flashing at a 2Hz rate
when in the mode of set- sign when in the mode of set-

ting by the time signal ting by the time signal

4. Hours-minutes display: Display of PM12:34

The PM sign flashes in the
/I I ") ]| afterncon when in the mode
E_. - 1) 7| of setting by the time signal,

hours-minutes display, hours-
PM sign minutes setting.

5. Hours-minutes setting: Setting to 11:45 from PM11:23

e 1|1l L
18N 1 -~ /1 Change the applied
rf. I I l_ :7 voliagge at tha:gE?I' r.. 11 5

> pinfromVppto | ———————
PMsign b Flashing ata 1/2VDD. PM sign l L__Set the SET pin to Vss, and
2Hz After lapse of setting is executed.
1.2 sec., flashing Set the SET pin to Vpp, and
stops and hours setting is executed.
or minutes

advance at a 2Hz
rate.
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6. Month-date display and setting: Sétting to December 9 from September 9

D Set the SET pin to / E 57

! VpD or Vss. After /
lapse of 1.2 sec., | Sy e

month or date T_ o
0 blanking when in the advances at a 2Hz Set .the'SET pinto VSSr and
setting is executed.

month-date mode. rate. N
Set the SET pin to Vpp, and
- setting is executed.

NN

7. Stopwatch display

e 7 hours 00 minute 00 second

Each time the 1 AT}

LAl applied voltage at

ﬁnm<———5 =l 7

?
{Minutes-seconds the SET pin is i {Hours-minutes
display) changed from l display)
. 1/2Vpp to VDD, Lg planki
Flashing at a THz the display mode nking
is alternated.
e 12 hours 59 minutes 43 seconds
—_—_— T
-— ™ | J
',-_77 /—// -_—-7 Each time the // C_-_/ % | C/
e 1= applied voltage at — |
I (Minutes-seconds  the SET pin s (Hours-minutes
Ldisplay) changed from display)
For 59 minutes, 1/2VPD to VDD:_ -
only 9 is displayed. the display mode is
Flashing at a THz alternated.
rate
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9. Proper Cares in Using IC

1. Accuracy of oscillation frequency in clock application and only frequency display application

Clock operation: An error of 1 ppm is equivalent to a monthly error of approximately 2.6 seconds.
Therefore, an error within £10 ppm must be attained to yield a monthly error within
£30 seconds. An error within £10 ppm is attained by adjusting the oscillation frequency
to within 4.0 x 10+40Hz.

Frequency display only: The count error shown below is attained by adjusting the oscillation frequency to with-
in 4.0 x 10%Hz£100 ppM (4.0 x 105+400Hz).
AM: +100Hz
FM: *10kHz

2. How to adjust the oscillation frequency

e For 10pF, 27pF, it is recommended to
use capacitors having a temperature
characteristic of 0 ppm.

e 27pF is a value including a stray capa-

iy Hi ® citance of the board. :
LA%;SZ 1 e Connect a probe {10pF or less, 5Mohms or
L o took more) to (&) and count with a frequency
xXp 10p counter.
¢ Number of digits of counter

Clock operation 6 digits or more
Frequency display only 5 digits or more

o Refer to the OSC characteristic mention-
ed later.

osc in 0sc out

3. How to improve the S/N -

The main noise source is the 4MHz oscillator and prescaler. Of course, these noise sources must be separated from

the receiving system as far as possible and further it is recommended to take the necessary measures shown below

around the LC7250. -

(1} Connect a capacitor of 0.22 uF (ceramic) or 2.2 uF (electrolytic) as close to the Vpp pin and Vgg pin of the
L.C7250 as possible.

(2) Separate Vpp of the LC7250 from the power line of LED.
Make the Vgg line of the LLC7250 thick and short and separate it from other GND line.

{3) Limit the amplitude of FM prescaler output to 0.7 to 1.0V.

25C17
o———
] 8.
I 1% 2
12v - e
SPa629 r——] L
7 4 5 6 2 = o.u
o l T
fin
4 RY tout
0241 Vpp| 0.0 0.01u
Termination J’ R2 ICI
» resistor g ’

How to fix R1, R2, C1 constants
Fix the ratio of R1 to R2 and the constant of C1 so that the following waveform of fout is obtained at
R1 + R2 = 5 to 10kohms, fj, = 120 MHz (FM upper limit frequency). .

Obtain the waveform approaching
f ]O.LA v A1
out /\/\/\/\/\/\ PP a3 triangular waveform.,
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(4) If it is necessary to make S/N 60 to 70 dB or more, it is desirable to shield the LC7250 and penpheral circuit
including the prescaler.

4. How to correct the error of a frequency displayed
With a frequency displayed, follow the procedure
shown below. R2 and T SW are provided for this
correction.

(1) How to fine-correct FM frequency displayed

(1)
{2)

(3)
{4)

(5)
(6)

Set to the FM display mode.

For example, receive 80.00 MHz and input
1/100-divided FM local OSC frequency to
the Fin pin.

Set the FM/AM pin to 1/2Vpp.

Adjust FM adjusting variable resistor
{(FM-VR]) so that the display becomes

80.0 and flashing on the 4th digit stops.
Set the FM/AM pin to Vpp.

This completes adjustment.

{2) How to fine-correct AM frequency

(1)
(2

(3)
(4)

(5}
(6)

Set to the AM display mode.

For example, receive 950 kHz and input AM
local OSC frequency to the Fin pin.

Set the FM/AM pin to 1/2Vpp.

Adjust AM adjusting variable resistor
{AM-VR) so that the display becomes 950
and flashing on the 4th digit stops.

Set the FM/AM pin to Vgs.

This completes adjustment.

{3) Operation during fine-connection
The counter for frequency display has 4.5 digits and gives 3.56-digit display with the 5th dlglt discarded. With
the FM/AM pin set to 1/2VDD, flashing stops when the 5th dugxt is 4 or 5; flashing at a 2 Hz occurs when the
5th digit is other than 4 or 5.
In (1) above, 80.0 display is given at 80.00 MHz+40 kHz of receiving frequency. In (2) above, 950 display is
given at 950 kHz+40 kHz of receiving frequency.

FM/AM SW
off

off
off
off

off

AM/AM SW
on

_on
on
off

on

Rl
FM/AM SW k5%

TSW
off

off
on

on

off

T SW
off

off

on (Must go through this state.)‘-
on

off
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[ Reference Data/OSC Characteristic ]
Note for designing

(1) C1=C2=43pF or 68 pF is recommended
considering the reduced voltage character-
istic {AF/F).

(2) It is desirable to make (VSTART Rs) C1
and C2 smaller considering the stability in
oscillation.

{3) C1=C2= 27 pF is recommended consider-
ing the balance between (1) and (2) above.
This value include a stray capacitance of
the board. In actual applications, it is
recommended to use a ceramic capacitor
of 10 pF, a trimmer capacitor of 30 pF for
C1 and a ceramic capacitor of 27 pF for C2.
27 pF for C2.

(4) Oscillation frequency (fogc) of the
LA0252 must be fixed so that AF/4 MHz =
0 ppm is yielded at C1 = C2 = 27 pF (typ).
Since Vpp, Rs, etc. are also the factors
that change fogc, information on Vpp,
Rg, etc. should be given to the crystal
manufacturer,

-{(5) 1ppm equivalent to a monthly error of
approximately 2.6 seconds

10. Various Characteristics (See below.)

32E D EA 799707k 0007997 S

T-77-05-05

]

9VandbV

asc out

0

LAQ252
{NDK)

w

Rg = 0ohm

F, VSTART. AF/4 MHz;

o

v

w

~

=]

RS: Max. Rg for making start possible — k2

VSTART: Start voltage of Vpp
AF/F: fosc difference for Vpp

AF/4 MHz: fosc difference from 4 MHz depending on C1, C2
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Rout - VoD IoL - VoL
2 —— 60 —573
o | | l l Ta=25C Tq—=25C
Iq;, = 15mA
| 22 z OL <
- This data applies when current is g 717
820 supplied to 1 segment only. | 4/
o« When current is supplied to 34 \o-rb
o 18 N all segments, output im- = Q// A
€ pedance Is apparently 'g 0 /*% e
o A H =
D 16 increased by approx- E
g \imately 2 times. 3 ” /1 |
T <] ‘é /.71 This data applies when
S M~ current is supplied to 1 seg-
g 12 I g 10 // ment only. When current is
(o) / supplied to all segments, output
o current is dtlecrgased by approximately 1/2.
4 5 3 7 C 07 oz o3 0z 05 06 07 08
Supply Voltage, Vpp — V Output Voltage, VoL - V
. V¢ - Vo >, V¢ - Voo o
> T =25C ] Ta=25C
] < |
> -
ue
N // S a“da\'d"a\ ﬁa&\e —
&5 s uppet St Jnold
= e G P e\ thre
o >5 ey
> 4 b o :
o / 04
2 A ]
%’ £ \tage
E 2 ,/ = ug # level threshold vo g__., .
=
£ / E:'. 2 Lower standard value
a 4 s 1
E <
s
= %% Z € 10 12 & %7 0 1
Supply Voltage, Vpp — V Supply Voltage, Vpp — V
Ipp - Vpp Ipp - Ta
* s " Vgs = 10V
< |Ta=25°C < §s = o
£ 12| 4 MHz, 0.7Vp_p input is g 1 4 Ml:lz, 0.7Yp.p input is
! applied to Fin-FM pin. } applied to Fup-FM.
S0} 4 MHz X'tal is connected // Qo 4 MHz X'tal is connected
= 1to OSC-IN, OSC-OUT A = ~ to OSC-IIIN, 0SC-OUT
c s c 8 externally.
o externally.
.'3 // ‘% \ -
S 6 a 6
@a ‘@
8 R
(a] 4 // 0
- e
5 / g
5 2 57
Q o
05 E J) i o_% 20 0 2 AoL 0 0 W0
Supply Voltage, Vpp — V Ambient Temperature, Ty — °C
Ivef - Vref i '
Q5
<
£ 7
[ 04 4
- /
[
= /
0.3
S V
B
a 02 /
n 0L
2 7
z /|
g 0.1 7
Vpp=10.3V
© Ta=25%
% : ] 0 )

Reference Voltage, Vief — V
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Vpp - fI{1) Vep - fI(2)
1.6 = 0.8
T LTI
14 0.2 to 0.4 uF ceramic capacitor > 07 ——% —
>I 12 is connected across Vpp and ‘L 0§ \ -\Ea ; E%\?’ Vbp = 10.3V
5 L O ref = .
: { Vss oxternally. £ 0.2 to 0.4 uF ceramic
> " , N capacitor is connected
2 o0s ‘ XY across' Vpp and Vgg
2 i | ' 3 \externally.
G o6 p i £ 03
g < \
04 5 0z
k= o
§ 0.2 \\ / = os \\ ,/
= Vv ) N L
10K 5 100k ™ 0M > 100M 10K ook 23 M OM - 100M
FM Input Frequency, fj {1) — Hz AM Input Frequency, fi (2) — Hz
f1(1) - v f -T
oM, I'( ) : bD om | 1(1) - Ta
H jue
| - standard va ——] I
: Upper 22— Upper Standard vajue —
oM 10M Vpb =10.3V

|
Ta=26°C, Vpp=0.7V

0.2 to 0.4 uF ceramic capacitor

X

3

Vyef = 8V, Vp.p=0.7V
0.2 to 0.4 uF ceramic capacitor

FM Input Frequency, fj (1) — Hz

FM Input Frequency, f| (1) — Hz
n

™ is connected across Vpp and ™ is connected across Vpp and
Vss e)fternallly. Vss externally.,
2 I ] I Lower stana ., L
‘ t and
00K t-‘,néal\'ci yalu Sl 100k P 08rd vajye
5 er S 5 —]
== i E
10 l7 0 1 2 [ hak e 0 0 0 & @ W
Supply Voltage, Vpp — V Ambient Temperature, T — °C
YooM f1(2) - Voo vo0m f1{2) - Ta
5 | o { i |
2 |- P - Upper standard value
M— jpper standard Va‘}’e — OM— f : ¢
; [~ Vpp =103V 3 Vpp = 10.3V
™l Vief =8V, Vpp=0.7V ™ Vyef =8V, Vpp =07V
0.2 to 0.4 uF ceramic capacitor . 0.2 to 0.4 uF ceramic capacitor
is connected across Vpp and N is connected across Vpp and

Vss externally.

2,

AM Input Frequency, f| (2) — Hz
g,

AM Input Frequency,, 1 (2) — Hz

Vgs externally, 100
! l L S—Lowe, ! | SR S
o value =] 2 LTndard value
<tandafC o C
\_owe\' >
T ]
wl w L
3 E 1 2 3 -@ -0 20 40 0 8 W0

10
Supply Voltage, Vpp ~ V

Ambient Temperature, Tq — °C
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AUDIO-USE MOS IC CASE OUTLINES
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are represented by typical values.

@®No marking is indicated.

@ All of Sanyo audio-use MOS IC case outlines are illustrated below.

@All dimensions are in mm, and dimensions which are not followed by min. or max.

Case Outline—[3003A] unit: mm
1% 8

!_ll_ll_lhl"ll"ln'?f‘
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L,JULJLJL_ILJ 7

L‘:’ 6.4
7

[ 19.2 —————»y
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SANYO: DIP14
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34 365

Case Outline—[3010A] unit: mm
22

2
mimiminininiaiciolmlis

[ O N O 0 O O O

1

7.2

05 12 254

SANYO: DIP22

Case Outline—[3006B] unit: mm

16 9
0 o O o O O o O ey ¢

el [
o He
% J IS [y 56 2y D i
! ] -
18.2 &
E ©
] g
™
A b
2 048 254 SANYO: DIP16

Case Outline—[3012A] unit: mm

isininfaininlialsialni
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]

he—13.8 —]

— 15.24

LIJUULILILJLJULJDLIU

utJ
%

379
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SANYO: D1IP28

Case Outline—{[3007A]) unit: mm
18 10

miminEninlsinlial f
D 38
L] . ‘h b
L,JLJ | SN0 W O O A | IDJ
26.2
. CH
PO |
' g
0.5 1.2 2.54 SANYO: DIP18

Case Outline~[3014A] unit: mm

SANYO: DIP42

Case Outline— [3008A) unit: mm

2 1
HalinlelslinNulclulinNe

]

L,JI_JI_IULJLJLJUL.T
7.2

m

10.16 —-—[
[N

T
0.5

leg.6

34 4.0;’3‘“

05 2 254 T

SANYO: DIP20-.-1-

Case Outline—[3020A] unit: mm
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Case Outline— [3021B) unit: mm _[case Outline—-[3036B] unit: mm T-90-20
. 20, 1t
Qnmhnnnnr—\"—ﬂ ————— BABRRHAAABAR ﬂ
N~ T n
24.2 n
~ ! 10
i - TELLL
() o - fn %_
~ - .
0.;5 1.27 °
25 05 iz SANYO: DIP20Slim SANYO: MFP20

Case Outline—[3025B] unit: mm
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SANYO: DIP42S
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SANYO: QIPSOA

Case Outline—[3026B] unit: mm
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Case Outline—[3045B1 unit: mm
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Case Outline—[3029A) unit: mm Case Outline—[3047A] unit; mm
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o Drp2ES ST SANYO: DIP30S
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Case Outline—[3035A] unit: mm
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AOARABARAA
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Case Outline—{3052A] unit: mm
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SANYO: QIP48A
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Case Outline—[3057] unit: mm

Case Qutline—[3084] unit: mm T-90-20

X ”
inininisinisinininialsis] T =—‘
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l’_ll_ll_lLJl_lLJLJLJLJLJLJ}EI
29.84

_FL[

3.86

05 1.2 2.5 o
SANYO: QIPGAA  'inp SANYO: DIP-24S1lim
C;ase Outline—[3063] unit: mm Case Outline—[3118] unli’t; mm
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3% 3l tﬂiﬂfﬁm R | | 4
Ji] v =
. .2 X JR:=: =
: S =
] b=z =
= F© =
— ] -] _J—
055 048 )78  SRNYO: DIP2BSN Hsﬂtxllqgﬂ ﬂqhxliqu 'Ju

Case Outline—[3067] unit: mm
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0.4 095 176 SANYO: DIP24s
Case Outline—[3073A) unit: mm 0.25
RRRAARARARARAR "_1_ T[
o ,HUUHBEEEHEEHEEH g_[
R 15.3 ;

-L-——°" SANYO:MFP30
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Case Outline—{3074] unit: mm
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