
 - 

: 

: 
 101207035 -  - . 46

: 04.05.2010 .
. 

:.....................................
. )



2

1 3

2 4

3 5

4 , 6

4.1 6

4.2 7

4.3 8

4.4 10

5 21

6 23



3



4

, 
 2 : .

:
1.  – 

.
2.  – 

.
3.  – 

, .
4.  „ ” – 

.
5. RS232  – 

.

:
1.  – 

.
2.  – 

.
3.  – .

RS 232 

”

 ~240V



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Vpp

0 +5V

0

0

+5V

+5V

0

0

+5V

+5V

0

0

24V

0

LED BL

+5V

0

+5V

0

+5V

0

0

+5V

0

Vpp

0

0

0

0

0

Vpp 24V+5V

+5V

0

Vpp

00

LED BL

0

+5V

Title

Size Document Number Rev

Date: Sheet of

Tc 71 001 TTL <RevCode>

Electronic Clock

A

1 1Tuesday, May 11, 2010

Title

Size Document Number Rev

Date: Sheet of

Tc 71 001 TTL <RevCode>

Electronic Clock

A

1 1Tuesday, May 11, 2010

Title

Size Document Number Rev

Date: Sheet of

Tc 71 001 TTL <RevCode>

Electronic Clock

A

1 1Tuesday, May 11, 2010
1

2

D5

1N4007

D5

1N4007

R11
4.7k
R11
4.7k

R4

470

R4

470

1

2

LS1
BUZZER

LS1
BUZZER

+

C14

2200u

+

C14

2200u

R6 470R6 470

R7

470

R7

470

C15
1u
C15
1u

R3

470

R3

470

C8
100n

C8
100n

R8
470
R8
470

S1

Light

S1

Light

12

D6

1N4007

D6

1N4007

R13
4.7k
R13
4.7k

Q1
BD430
Q1
BD430

A3A3

1 2
SI1

100mA

SI1

100mA

R9
470
R9
470

12

D4

1N4007

D4

1N4007

R15
4.7k
R15
4.7k

5 9 4 8 3 7 2 6 1

P1
RS232
P1
RS232

IN 1OUT3

G
N

D
2

U4
LM7812C/TO220

U4
LM7812C/TO220

Q2

BC107

Q2

BC107

12

D1

LED

D1

LED
C11 20pC11 20p

C1
100n

C1
100n

C6
100n

C6
100n

1
2
3
4

J4

CON4

J4

CON4

X2
32.768kHz
X2
32.768kHz

1
2

J3

POWER

J3

POWER

C16
1u

C16
1u

R1IN 13
R2IN 8

T1IN11
T2IN10
C1+1

C1-3
C2+4

C2-5

V+ 2

V- 6

R1OUT12
R2OUT9

T1OUT 14
T2OUT 7

VCC 16

GND 15

U2

MAX232

U2

MAX232

C7
100n

C7
100n

1 5

4 8

T1

TRANSFORMER

T1

TRANSFORMER

1
2

J5

VBAT

J5

VBAT

R1

470

R1

470

R2
470
R2
470

R5
470
R5
470

R12
4.7k
R12
4.7k

1 2 3 4 5

J1
PROG

J1
PROG

X1
20MegHz
X1
20MegHz

R14
4.7k
R14
4.7k

A0A0

R16

10k

R16

10k

1
2

D2

1N4007

D2

1N4007 C17
1u
C17
1u

A2A2

IN 1OUT3

G
N

D
2
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LM7805C/TO220

U3
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1
2

D3
1N4007
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1N4007
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2
3
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2
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1N4007
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D07
D18
D29
D310
D411
D512
D613
D714

RS4
E6
R/W5

VSS 1

K
16

V
O

3

VDD 2
A

15

AR1

LCD  WITH LED BACKLIGHT

AR1

LCD  WITH LED BACKLIGHT

*MCLR/VPP1
RA0/AN02
RA1/AN13
RA2/AN24
RA3/AN3/VREF5
RA4/T0CKI6
RA5/*SS/AN47
RE0/*RD/AN58
RE1/*WR/AN69
RE2/*CS/AN710
VDD11
VSS12
OSC1/CLKIN13
OSC2/CLKOUT14
RC0/T1OSO/T1CKI15
RC1/T1OSI/CCP216
RC2/CCP117
RC3/SCK/SCL18
RD0/PSP019
RD1/PSP120 RD2/PSP2 21RD3/PSP3 22RC4/SDI/SDA 23RC5/SDO 24RC6/TX/CK 25RC7/RX/DT 26RD4/PSP4 27RD5/PSP5 28RD6/PSP6 29RD7/PSP7 30VSS_1 31VDD_1 32RB0/INT 33RB1 34RB2 35RB3 36RB4 37RB5 38RB6 39RB7 40

U1
PIC 16F74
U1
PIC 16F74

RESETRESET

C4

100n

C4

100n

2
1 3

5
4 6

8
7 9

SW1
SW 3PDT
SW1
SW 3PDT

C13 33pC13 33p

C5

100n

C5

100n

C10 20pC10 20p

A1A1

C18
1u
C18
1u

C3
100n

C3
100n

C2
100n
C2
100n
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.  RS232 
 (USART).

:
:

 – 2 ;
 LCD  – 12 ;

 „ ” – 2 ;
 RS232  – 2 ;

 – 2 ;
 – 4 ;

 24  +  ( , , ,  – 7 )
 31 .

 32  40 .

 PIC16F74, :
- 4KB Flash  192B RAM;
- 2x 8-  + 1 16- ;
- USART; SSP; PSP;
- 2xCCP ;
- 40 ;
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:
1. 
2. 

.

1, 3, 4, 5 15 18 
 (MAX232, LM7805, LM7812).

 R5, R6, R8, R9, R10 
.  20-25mA, 

10mA.  R=U/I=500 , 
470 ±5%/0,25W .

2, 6- 9 
 –  100nF.

 R11-R15 , 
, 

.
 1mA, 

 R=U/I=5k .  4,7

 R7  R16 .

 R3  R4 .

 R1  R2 
.

1:
IC=0.5A; IRA0max=25mA => minT1=0.5/0.025=20.

 BD430 :
Ic=3A, =40, UCE=40V =>  I = Ic =0,5/50=10mA
R1=U/I =5/0,01=500  470 ±5%/0,25W

2 , 
.

 BD430,  LM7812  LM7805 
, 

.
:

PT1=UCESATIC=0,5*0,5=0,25W Rtjc=12K/W
PU3 U Ic=3*0,3=0,9W Rtjc=4K/W
PU4 U Ic=2*0,2=0,4W Rtjc=4K/W

2
1 3

)112.(25,045150
25,0.12001200 cm

RRPTT
PS

cptjcCAj

C
T

2
3 11

)15.(9,045150
9,0.12001200 cm

RRPTT
PS

cptjcCAj

C
U

2
4 5

)15.(4,045150
4,0.12001200 cm

RRPTT
PS

cptjcCAj

C
U

 = 19cm2
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 „ ” . 
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 –  (  „ ”),  (  „+”)  (  „-„).

 ( ), 
 RS232. 

.

. 
, 

 ( ) 
 (1 ).

”  1.
 1 

. 
 (

, ). 
, , 

.

,  1 
.
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1. .
, , 

 ( ). 
 (TRIS )

2. .
, 

. 
 ( . .)

3.
, 

.

4.  USART 

 USART 
.

SPEN=1 (RCSTA<7>)
TREISC<7:6>=1 –  RC6  RC7  USART
TXIE=0 (PIE1<4>) – 
RCIE=0 (PIE1<5>) – .

:  TXSTA
<6> TX9=1 –  9 ;
<5> TXEN=1 – 
<4> SYNC=0 –  – 
<2> BRGH=0 –  – Low Baud Rate (FOSC/(64+(X+1))

:  RCSTA
<7> SPEN=1 – 
<6> RX9=1 –  9-
<4> CREN=1 – 

5.  1
 1 

. :
-  TMR1H=80h ; TMR1L=00h;
- : TMR1IE=0 (PIE1<0>)
- :
TMR1CS=1 (T1CON<1>) – ;

1CKI=1 (TRISC<0>)  RC0  RC1 
1CKP 0=0 ( 1CON<4>)
1CKP 1=0 ( 1CON<5>) – 

 –  1.
1SYNC=1 ( 1CON<2>)- 

SCEN=1 (T1CON<3>) – 
=1 (T1CON<0>) – .
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”

,

 LCD 
 LCD

,

 LCD 
 LCD

LCD

,

 LCD 
 LCD

””

„+”

„-”

”

„+”

,

 LCD 
 LCD

,

 LCD 
 LCDRS232 „-”
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 1

 TMR1H =
1000 2; 

  
 1 (s++)

s<60

m<60 s=0;

: m++

m=0;

: h++;

w>7 h=0;

:
d++; w++;

h<24

w=1;

Q=3||5||7||
8||10||12

dm=31;

 Q=2

dm=30;

 Y%4=0

dm=28; dm=29;

d>dm
(dm 

)

d=1;

: Q++;

Q>12 Q=1;

: Y++;
Dm=31;
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„-” „+” ””

h=$Sc; f=0;
sc=s; mc=m;
hc=h; Rc=R;

LCD

,

 LCD 
 LCD

f=0

f=1

f=2

f=0

f=1

f=2

Rc=0 Rc=1

Rc=0

hc++;
hc>23

hc=0

mc++;
mc>59

mc=0

sc++;
sc>59

sc=0

Rc=0

hc--;
hc<0

mc--;
mc<0

f++;
f>3

f=0

sc--;
sc<0

sc=59

Rc=1

Rc=0

hc=23

mc=59

h=$S; f=0;
s=sc; m=mc; h=hc; R=Rc;
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„-” „+” ””

d=$wc; f=0;
wc=w; dc=d;
dmc=dm; Qc=Q;
Yc=Y;

LCD

,

 LCD 
 LCD

f=0

f=1

f=2

f=0

f=1

f=2

wc++;
wc>7

wc=1

dc++;
dc>dmc

dc=1

Qc++;
Set dmc;
Qc>12 Qc=1

wc--;
wc<1

dc--;
dc<1

Qc--;
Set dmc;

Qc<0

f++;
f>3

f=0

Yc--;

Rc=7

dc=dmc

Qc=12

w=$w; f=0; w=wc; d=dc;
Q=Qc; Y=Yc; dm=dmc;

Yc++;
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„-” „+” ””

=$mac; f=0;
fw=1; pac=pa;
mac=ma; hac=ha;
wac=w;

LCD

,

 LCD 
 LCD

f=0

f=1

f=2

f=0

f=1

f=2

Pac++;
Pac>2

pac=
0

hac++;
hac>23

hac=
0

mac++;
mac>59

mac=0

pac++;
pac<0;

hac--;
hac<0

mac--;
mac<0

f++;
f>3

f=0

pac=0

hac=2
3

mac=59

=$ma; f=0; pa=pac;
ma=mac; ha=hac; wa=wac;

fw++;

fw>7

fw=1;

 fw 
 wac
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.

!

 Ah. 

; 

.

R=1?

S2,SB,SD,SE  SF = ” „
 S5  S8 =”: ”

S0= „ ”
S1= „ ”
u=h-10;

S1= „ ”

h>12?

S0= „ ”
u=h-10;

S0= „P”
u=h-12;

S3= „0”
S4= „(h)”

S3= „2”
S4= „(u-10)”

S3= „1”
S4= „(u)”

h<10?u>10?

h>20?

h<10

S3= „1”
S4= „(u)”

S3= „0”
S4= „(u)”

S3= „1”
S4= „(u-10)”

u=m-10;
m>20?

S6= „0”
S7= „(m)”

u=m-20
m>30?

u=m-30
m>40?

S6= „1”
S7= „(u)”

S6= „2”
S7= „(u)”

S6= „3”
S7= „(u)”

m>10?

S6= „4”
S7= „(u)”

u=s-10;
s>20?

SA= „0”
SA= „(m)”

u=s-20
s<30?

u=s-30
s<40?

S9= „1”
SA= „(u)”

S9= „2”
SA= „(u)”

S9= „3”
SA= „(u)”

s>10?

u=s-50;
S6= „5”
S7= „(u)”

Pa=0 Pa=1

SC= „ ”

SC= „#”

SC= „ ”

u=m-40
m>50?

u=m-50
S6= „5”
S7= „(u)”

S9= „4”
SA= „(u)”

u=s-40
s<50?
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!

 Ad. 

; 

.

S3,S6,S  SF = ” „

 w 
:

w=1=> S0=”M”; S1=”O”; S2=”N”
w=2 => S0=”T”; S1=”U”; S2=”E”
w=3=> S0=”W”; S1=”E”; S2=”D”
w=4 => S0=”T”; S1=”H”; S2=”U”
w=5=> S0=”F”; S1=”R”; S2=”I”
w=6 => S0=”S”; S1=”A”; S2=”T”
w=7=> S0=”S”; S1=”U”; S2=”N”

u=d-10;
d<20?

S4= „0”
S5= „(m)”

u=d-20
d<30?

S4= „1”
S5= „(u)”

S6= „2”
S7= „(u)”

d>10?
U=d-30;
S6= „3”
S7= „(u)”

 Q :
Q=1=> S7=”J”; S8=”A”; S9=”N” Q=7=> S7=”J”; S8=”U”; S9=”L”
Q=2=> S7=”F”; S8=”E”; S9=”B” Q=8=> S7=”A”; S8=”U”; S9=”G”
Q=3=> S7=”M”; S8=”A”; S9=”R” Q=9=> S7=”S”; S8=”E”; S9=”P”
Q=4=> S7=”A”; S8=”P”; S9=”R” Q=10=> S7=”O”; S8=”C”; S9=”T”
Q=5=> S7=”M”; S8=”A”; S9=”Y” Q=11=> S7=”N”; S8=”O”; S9=”V”
Q=6=> S7=”J”; S8=”U”; S9=”N” Q=12=> S7=”D”; S8=”E”; S9=”C”

SB=”2”
u=(Y-2000)%100
SC=”(u)”
z=(Y-2000-u*100)%10
SD=”(z)”
SE=”(Y-2000-u*100-z*10)”

Y>3000

SB=”3”
u=(Y-3000)%100
SC=”(u)”
z=(Y-3000-u*100)%10
SD=”(z)”
SE=”(Y-3000-u*100-z*10)”
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!

 Aa. 

; 

.

R=1?

S8= ” „
 S5=”: ”

S2= „ ”
S1= „ ”
u=h -10;

S2= „ ”

>12?

S1= „ ”
u=h -10;

S1= „P”
u=h -12;

S3= „0”
S4= „(h )”

S3= „2”
S4= „(u-10)”

S3= „1”
S4= „(u)”

<10?u>10?

>20?

<10

S3= „1”
S4= „(u)”

S3= „0”
S4= „(u)”

S3= „1”
S4= „(u-10)”

u=m -10;
>20?

S6= „0”
S7= „(m )”

u=m -20
>30?

u=m -30
>40?

S6= „1”
S7= „(u)”

S6= „2”
S7= „(u)”

S6= „3”
S7= „(u)”

>10?

S6= „4”
S7= „(u)”

Pa=0 Pa=1

S0= „ ” S0= „#”

S0= „ ”

u=m -40
>50?

u=m -50
S6= „5”
S7= „(u)”

wa, 
 1 :

<1>=>S9=”M”  <2>=>SA=”T”  <3>=>SB=”W”
<4>=>SC=”T”  <5>=>SD=”F”  <6>=>SE=”S”
<7>=>SF=”S”

, 
.
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.

 wa

<w>==1

Pa=1

Pa>0 &&
h==ha
&&

m==ma;

 RA0=”1”

RA0=”0”

RC2=1;
u=s;

”

RA0=”0”;

s==uRC2=0;
u=s;

s==u
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BF=0

u<16

u=0;

u++;
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 RS232 

u<14

u=0;

u++;

=&s+u) 
TXREG

TXSTA<1>

TRMT =0

PIR<4>

TXIF =0
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.

A0,A1,A2,A3,  Switch PBS10B –   „Pasat electronics” BG 4

A4 (Reset)  DTS63K –   „Pasat electronics” BG 1

R1  DEM16101SYH –  „Pasat electronics” BG 1

C1, C2, C3, C4,
C5, C6, C7, C8, C9  100nF ±5% / 10V 9

C10, C11  20pF±5% / 10V 2

C12, C13  33pF±5% / 10V 2

C14  2200 F±10% / 47V 1

C15, C16,
C17, C18  1 F±10% / 47V 4

D1  LED 3MM CLIAR BLUE 1200/30 –   „Pasat electronics” BG 1

D2,D3,D4,D5,
D6,D7  1N4007 6

J1  NSL25-5G –   „Pasat electronics” BG 1

J2 PCB TERM BLOCK DK301-3P –   „Pasat
electronics” BG 1

J3,J4  PBC TERM BLOCK DK301-2P –   „Pasat electronics”
BG 2

J5  NSL25-4G –   „Pasat electronics” BG 1

LS1 10 1

P1 CANON DS1037-9P –   „Pasat electronics” BG 1

Q1  BD430 1

Q2  BC107 1

R1,R2,R3,R4,R5,
R6,R7,R,8,R9,R10  470 ±5%/0,25W 10

R11,R12,R13,
R14,R15  4.7k ±5%/0.25W 5

R16  10k ±5%/0.25W 1

c 71 001 TL
, 

. .
2010-05-04 BG 1/2
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.

S1  SWITCH MTS112–   „Pasat electronics” BG 1

SL1  100mA/240V 1

SW1 SWITCH MTS302–   „Pasat electronics” BG 1

T1  24V/0.8A 1

U1  PIC16F74 –  „Microchip” USA 1

U2  MAX232 –  „Texas Instroments” USA 1

U3  LM7805 –  „National Semicoductor” - USA 1

U4  LM7812 –  „National Semicoductor” - USA 1

X1  20MHz 1

X2  32.768kHz 1

c 71 001 TL
, 

. .
2010-05-04 BG 2/2









 - s
 - m
 - h

 - w
 - d

 - Q
10  L - yl
20  H - yh

 12/24 - R
31 .  - dm

 - ma
 - ha

11111110 .  - wa
; ; - pa

 - sc
 - mc
 - hc

 - wc
 - dc

 - Qc
 L  - Ylc
 H  - Yhc
 12/24  - Rc

.  - dmc
 - mac

 - hac
.  - wac

; ;  - pac
10110000 LCD S0
10110000 LCD S1
10110000 LCD S2
10110000 LCD S3
10110000 LCD S4
10110000 LCD S5
10110000 LCD S6
10110000 LCD S7
10110000 LCD S8
10110000 LCD S9
10110000 LCD SA
10110000 LCD SB
10110000 LCD SC
10110000 LCD SD
10110000 LCD SE
10110000 LCD SF
&sl  L - Ahl
&sh  H  - Ahh
&dl  L  - Adl
&dh  H - Adh
&mal  L - Aal
&mah  H  - Aah

 - f
. - fw

 - u
 - z
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