


SAMPLE BROCHURE

04-FEB-2022ue-ERT20220204-00A4

A

Udo's Worksheet

RETRO CIRCUITS
(c

) U
do

 E
lg

er

udo@elgers.com

R
E

TR
O

 C
IR

C
U

IT
S

SAMPLE BROCHURE
A MEANINGFUL SELECTION OF WORKSHEETS WITH SCHEMATICS AND

BREADBOARD EXPERIMENTS OUT OF OUR CURRENT COLLECTION! 

WWW.RETRO-CIRCUITS.COM

WWW.RETRO-CIRCUITS.COM



Udo's Worksheet
(c

) U
do

 E
lg

er
R

E
TR

O
 C

IR
C

U
IT

S

www.retro-circuits.com

Impressum:  (Legal Information)
Udo Elger
48455 Bad Bentheim / Kuhlenkamp 22
Germany
Email: info@retro-circuits.com

Bad Bentheim,   4th. FEB 2022

Udo Elger

This publication is for hobby and education / training - information purposes only and should not be regarded as a binding presentation of any specific product.

Copyright of all drawings, etc. in this brochure by Udo Elger.

No part of this brochure may be reproduced, without written permission of Udo Elger.

The Information in this brochure is subject to change for correction without notice. Current revision is A.



06-FEB-2021ue-ERT20210206-15A4

A020

CT1

Udo's Worksheet
(c

) U
do

 E
lg

er

udo@elgers.com

R
E

TR
O

 C
IR

C
U

IT
S

A4 EXP BOARD CT-TTP223BA6-118 Experiment 15.pdf

TTP223BA-6 - EXPERIMENT 15
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FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

TTP223BA-6 - TEST CIRCUIT "TOGGLE MODE / POWER ON STATE = LOW (0)"

5V PS

TTP223 CAPACITIVE TOUCH SENSOR:

A B OUTPUT

DIRECT MODE / ACTIVE HIGH (1) OUTPUT

DIRECT MODE / ACTIVE LOW (0) OUTPUT

TOGGLE MODE / POWER ON STATE = LOW (0)
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A4 EXP BOARD CT-TTP223B-114 Experiment 11.pdf

TTP223B - EXPERIMENT 11
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5V PS
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Vcc (+)
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5 V
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TTP223B - MOMENTARY ON/OFF TRANSISTOR CONTROL FOR 5 VDC RELAY 5V

FOR FULLY COMPONENT SPECS. SEE

MANUFACTURER DATASHEETS
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TTP223B CAPACITIVE TOUCH SENSOR:

DIRECT MODE -
DEFAULT - NO JUMPER

ACTIV HIGH (1) OUTPUT

GND (-)
TOUCH

OUT

Vcc (+)
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A4 EXP BOARD CT-TTP224-10 Experiment 07.pdf

TTP224 - EXPERIMENT 07

OD OUTPUT CONFIGURATION - JPAHLBTOG
TOGGLE MODE
POWER ON STATE = 0

POWER ON STATE = 1
TOGGLE MODE

SM SINGLE - KEY OPERATION MODE
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TOUCH TOUCH TOUCH TOUCH

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

+ 5V DC
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MOT0 DISABLE MAXIMUM KEY ON TIME

LPMB LOW POWER MODE

= LOW    "LED OFF"0

1 = HIGH    "LED ON"

A, B, C, D  = INPUT

Q = OUTPUT
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TTP224 CAPACITIVE TOUCH SENSOR CIRCUIT OPERATING 4-INPUT TTL NAND GATE
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A4 EXP BOARD CT-TTP226-07 Experiment 04.pdf

TTP226 - EXPERIMENT 04

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS
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A4 EXP BOARD CT-TTP229-12 Experiment 09.pdf

TTP229 - EXPERIMENT 09

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS
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A4 EXP BOARD LE003j TTL - Air Craft Navigation Lights.pdf

TTL AIR CRAFT NAVIGATION LIGHT

TTL BINARY COUNTER IC 7490:
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5V PS

+5 VDC

GND

BCD COUNTER INCL. BCD TO DECIMAL CONVERTER EXPERIMENT #6  ( AIR CRAFT NAVIGATION LIGHTS )
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A
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  6 = SET 1
  7 = SET 2
  8 = QC
  9 = QB
10 = GND (-)

11 = QD
12 = QA
13 = NC
14 = INPUT A

yw
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R

CLK

D C B ACLK

SN 7442

1 2 3 4

16 15 14 13

5 6 7

12 11 10

8

9

18
0 

R

SN7442

1 = INPUT B
2 = RESET 1
3 = RESET 2
4 = NC
5 = + 5 VDC

DECODER  IC 7442:
  7 = OUTP. 6
  8 = GND (-)
  9 = OUTP. 7
10 = OUTP. 8
11 = OUTP. 9

13 = INP. C
14 = INP. B
15 = INP. A
16 = + 5 VDC

1 = OUTP. 0
2 = OUTP. 1
3 = OUTP. 2
4 = OUTP. 3
5 = OUTP. 4

TTL BCD TO DECIMAL

12 = INP. D6 = OUTP. 5

rd
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1 k

4µ
7

10
0n

F

NE 555

1 2 3 4

8 7 6 5

10 k 2 k 2

RESISTOR: LED:

A
C

C

A

POLARIZED
CAPACITOR:

DIODE:

CAPACITOR:

1 = GND (-)
2 = TRIGGER
3 = OUTPUT
4 = RESET

5 = CONTROL VOLTAGE
6 = THRESHOLD
7 = DISCHARGE
8 = Vcc (+)

TIMER IC NE 555:

rd wt gn gn

22
SN7490
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LASER RADIATION
DO NOT STARE INTO BEAM

LASER PROTECTIVE EYEWEAR REQUIRED

13-NOV-2021ue-ERT20211113-35A4

A035

LS-1

Udo's Worksheet
(c

) U
do

 E
lg

er

udo@elgers.com

R
E

TR
O

 C
IR

C
U

IT
S

A4 EXP BOARD LS1C-234.pdf

LASER DIODE EXPERIMENT 1C-05

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS

WWW.RETRO-CIRCUITS.COM
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LASER TRANSMITTER MODULE
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LASER MODULE

KY-008 LASER / KY-018 LDR MODULES LIGHT BARRIER EXPERIMENT
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5V PS

PULL-UP RESISTOR
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C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

RELAY SRD-05VDC-SL-C:

TO
P

 V
IE

W

RELAY "SPDT":

...soldered jumper wire

NC NO

COM

**

** FLYBACK DIODE TO ELEMINATE
HIGH VOLTAGE SPIKES ACROSS
THE RELAY COIL DURING
ENERGIZE AND DE-ENERGIZE
(SWITCHING ON & OFF).

rd

1 
k

4 k 7

ye

27
0 

R

HIGH TRIGGER NPN TRANSISTOR DRIVER, RELAY IS ENERGIZED WHEN LASER BEAM IS BLOCKED (LDR = DARK)

RESISTOR: LED:

A
C

C

A
DIODE:

1N4148

Vcc (+)

GND (-)

OUT (S)

KY-018

O
U

TP
U

T

V
cc

 (+
)

G
N

D
 (-

)

S -

(LDR) MODULE KY-018:
LIGHT DEPENDENT RESISTOR

(+
)

(S
)

(-
)

10
 k

KY-018

LDR MODULE

S
-

OUT (S)

KY-018
Vcc (+)

GND (-)

LDR
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ISO203 Laser Sensor.pdf

LASER RECEIVER ISO203 MODULE

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS

WWW.RETRO-CIRCUITS.COM

LASER RECEIVER ISO203 MODULE:

G
N

D
 (-

)
O

U
TP

U
T

V
cc

 (+
)

V
cc

 (+
)

O
U

TP
U

T

G
N

D
 (-

)

2 13

2 13 2 31

ISO 203

CAUTION
LASER RADIATION
DO NOT STARE INTO BEAM

LASER PROTECTIVE
EYEWEAR REQUIRED

Vcc (+)

GND (-)

OUT

ISO203

NOTE:

ABOVE MODULE PCB IS IN USE FOR "ISO 203" LIGHT SENSOR,
AND ALSO FOR "DS18B20" TEMPERATURE SENSOR.

SUPPLY VOLTAGE: 2.7 ..... 5.5 VDC

VOLT. REG.

ISO 203

2 13

1 - Vcc

2 - Vout

3 - GND

10
 k

10
 k

rd

100 nF

GND (-)

OUTPUT

Vcc (+)ISO 203 RECEIVER MODULE

(SINK)

GND (-)

OUTPUT  =  LOW (0)

Vcc (+)

GND (-)

OUTPUT  =  HIGH (1)

Vcc (+)

GND (-)

+ 5 VDC

( OC )

MAX. SINK LOAD CURRENT: 30 mA
WAVELENGTH: 400  .....  1100 nm
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UE-016 C005 Timer.pdf

DIY UE-016 TIMER MODULE C005

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

WWW.RETRO-CIRCUITS.COM

FIGURES ARE APROXMEDIATELY,
DUE TO COMPONENT TOLERANCES !

TIMER MODULE C005:

10 k 4.8 s

TIME PERIODE (T)

5.8 s
RT 4.5 V3 V

20 k 8.0 s8.9 s
30 k 11.4 s12.1 s
51 k 18.0 s19.2 s
75 k 25.0 s26.5 s

100 k 32.0 s34.0 s
150 k 46.0 s49.0 s
200 k 60.0 s65.0 s
240 k 74.0 s78.0 s
300 k 92.0 s96.0 s
390 k 119 s123 s
510 k 150 s155 s
560 k 168 s175 s
620 k 187 s199 s
750 k 222 s230 s
820 k 246 s255 s
1.0 M 291 s330 s

432 s383 s
568 s598 s
762 s762 s

1131 s1425 s
1331 s1631 s
2621 s2921 s
3813 s4394 s
4660 s5160 s
6452 s7052 s

2.0 M
3.0 M
4.7 M
5.1 M
10 M
15 M
20 M
22 M

1.5 M

TR
IG

G
E

R
O

U
TP

U
T

+ 
5 

V
D

C

G
N

D

P1
P2

RT

TR
IG

G
E

R

O
U

TP
U

T

+ 
5 

V
D

C

G
N

D

1 2 3 4

8 7 6 5

R
T

R
T

P
1

P
2

C005 DIP ADAPTER

21 43

78 56

GND

P2 Vcc

OUT

TRG

C005

P1

RT

RT

P2
P1
= T   x   1

SETTING
JUMPER

P2
P1
= T   x   8

P2
P1
= T  x  64

P2
P1
= T x 512

DELAY
TIME

TRG

LED
DELAY

TRG

LED
DELAY

+ 5V DC

GND

10
 k

PB rd

1 
k

GND

P2 Vcc

OUT

TRG

C005

P1

RT

RT

P2

P1

RT
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A4 EXP BOARD MX001q - LED Matrix 15.pdf

LED MATRIX EXPERIMENT 15

+5 VDC

GND

RESISTOR: LED:

A
C

C

A

ue-ERT20201215-04

COLUMNS (-) & ROWS (+) CONTROLLED BY DIP SWITCHES

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

1 
k

1 
k

1 
k

1 
k

1 
k

ON DIP

1 2 3 4 5 6 7 8

DIP SWITCH:

8 x

13 3 4 10

14 8 12

6 11 15

1 7 2

16

59

1 
k

1 
k

1 
k

1 2 3 4 5 6 7 8

Ra Rb RdRc Re Rf Rg Rh

C1 C2 C4C3 C5 C6 C7 C8

1 2 3 4 5 6 7 8

R
O

W
S

C
O

LU
M

N
S

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930
A

B
C

D
E

F
G

H
I

J

ON DIP

1 2 3 4 5 6 7 8

ON DIP

1 2 3 4 5 6 7 8

1088BS LED MATRIX:

5V PS

COLUMNSROWS

LED CURRENT LIMITING RESISTORS 1088BS LED MATRIX:

16 15 14 13 12 11 10 9

1 2 3 4 5 6 7 8

Re Rg C2 C3 Rh C5 Rf Rc

C8 C7 Rb C1 Rd C6 C4 Ra

Ra

C1

Rb

Rc

Rd

Re

Rf

Rg

Rh

C2 C3 C4 C5 C6 C7 C8

8x8 LED MATRIX TEST CIRCUIT

WWW.RETRO-CIRCUITS.COM
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A4 EXP BOARD MX-2-193a LedWheel 04.pdf

FOR LED WHEEL CONSTRUCTION & SPECIFICATION SEE ADENDUM

Re Rg C2 C3 Rh C5 Rf Rc

C8 C7 Rb C1 Rd C6 C4 Ra

LED MATRIX 1088BS PIN-OUT

RESISTOR: LED:

C

A

DIODE:

TRANSISTOR:

C

E
B

B
O

TT
O

M
 V

IE
WE

C
B

C

E
BPNP NPN

BC556 BC548

1N4148

(POLARIZED)CAPACITOR:

+5 VDC

56
 k

10
0n

F

NE 7555

1 2 3 4

8 7 6 5

15
 k

CA 4017

1 2 3 4

15 14 13

5 6 7

12 11 10

8

916

Q5 Q1 Q0 Q2 Q6 Q7 Q3

Q9 Q4 Q8

GND

+ CLK

Ra Rb RdRc Re Rf Rg Rh

C1 C2 C4C3 C5 C6 C7 C8

64 LED WHEEL

15
0 

R

15
0 

R

15
0 

R

15
0 

R

15
0 

R

15
0 

R

15
0 

R

15
0 

R

GND

1 = Q5
2 = Q1
3 = Q0
4 = Q2

  9 = Q8
10 = Q4
11 = Q9
12 = CARRY OUT

DECADE COUNTER 4017:

5 = Q6
6 = Q7
7 = Q3
8 = GND (-)

13 = CLOCK INHIBIT
14 = CLOCK
15 = RESET
16 = Vcc (+)

1 = GND (-)
2 = TRIGGER
3 = OUTPUT
4 = RESET

5 = CONTR. VOLT.
6 = THRESHOLD
7 = DISCHARGE
8 = Vcc (+)

TIMER IC NE 555:

RST COCI2.
2µ

F

BC548 BC548 BC548 BC548 BC548 BC548 BC548 BC548

UE-042

C2 C2 C1 C4 C1 C3 C7 C5

C1 C2 C4C3 C5 C6 C7 C8

1 
k

1 
k

1 
k

1 
k

1 
k

1 
k

1 
k

1 
k

C3 C3 C1 C5 C1 C6 C1 C4

WWW.RETRO-CIRCUITS.COM



LED WHEEL MATRIX - EXPERIMENT E-04

udo@elgers.com 28-DEC-2021ue-ERT20211228-08A4

A054

MX-2

Udo's Worksheet
(c

) U
do

 E
lg

er
R

E
TR

O
 C

IR
C

U
IT

S

A4 EXP BOARD MX-2-193b LedWheel 04.pdf

FOR LED WHEEL CONSTRUCTION & SPECIFICATION SEE ADENDUM

C
7

C
8

C
1

R
b

C
6

R
d

R
a

C
4

R
g

R
e

C
3

C
2

C
5

R
h

R
c

R
f

1088BS COMPATIBLE

Rb
Rd
Ra

A B C D E F G H I J
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

A B C D E F G H I J

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61
62
63

61
62
63

7555

100

5 V PS

C
D

 4
01

7

Re Rg C2 C3 Rh C5 Rf Rc

C8 C7 Rb C1 Rd C6 C4 Ra

LED MATRIX 1088BS PIN-OUT

RESISTOR: LED:

C

A

DIODE:

TRANSISTOR:

C

E
B

B
O

TT
O

M
 V

IE
WE

C
B

C

E
BPNP NPN

BC556 BC548

1N4148

(POLARIZED)CAPACITOR:

NPN TRANSISTOR ARRAY UE-042

TO
P VIEW

FR
O

N
T VIEW

E1
B1
E2
B2
E3
B3
E4
B4
E5
B5
E6
B6
E7
B7
E8
B8
C

C6 C2 C1 C3 C7 C8 C4 C5

Rh
Rg
Re

Rc
Rf

WWW.RETRO-CIRCUITS.COM
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A4 EXP BOARD MX-2-304 - AM LedWheel Layout.pdf

LED WHEEL MATRIX - LAYOUT

C1

C2

C3

C4

C5

C6

C7

C8

Ra
C1

C2
C3

C4
C5

C6
C7

C8

C
1

C
2

C
3

C
4

C
5

C
6

C
7

C
8

C1

C2

C3

C4

C5

C6

C7

C8

C1

C2

C3

C4

C5

C6

C7

C8

C1
C2

C3
C4

C5
C6

C7
C8

C
1

C
2

C
3

C
4

C
5

C
6

C
7

C
8

C1

C2

C3

C4

C5

C6

C7

C8

Rb
R
c

Rd Re

Rf

R
g

Rh

WWW.RETRO-CIRCUITS.COM
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A4 UE-WSHEET PS003c - Z-Diode Regulator 01.pdf

C = smoothing capacitor
...approx. 2 µF per I = 1 mA

RL

LO
AD

V
dc

Vdc = approx. Vac x 1.3

Fp

V
ac

Fs

BR

C RL

LO
AD

I

C

SINGLE-PHASE TRANSFORMER:

RESISTOR: DIODE:

(POLARIZED)CAPACITOR:

Z - DIODE:BRIDGE RECTIF.:

FUSE:

Rs

V
s

Is

Iz

V
z

IL

0V

Vs = Vdc Is  =  I  =  IL + Iz

Rs >
Vs max - Vz
Izmax + ILmax

Rs <
Vs min - Vz
Iz min + ILmax

P = ( Vs - Vz ) x IsRs

"Z-Diodes are used as voltage reference to regulate the voltage across small circuits"

Iz min Iz maxVz
P/N

V mA mA

1N4728 3.3 76 276
1N4729 3.6 69 252
1N4730 3.9 64 234
1N4731 4.3 58 217
1N4732 4.7 53 193
1N4733 5.1 49 178
1N4734 5.6 45 162
1N4735 6.2 41 146
1N4736 6.8 37 133
1N4737 7.5 34 121
1N4738 8.2 31 110
1N4739 9.1 28 100
1N4740 10 25 91

Iz min Iz maxVz
P/N

V mA mA

1N4741 11 23 83
1N4742 12 21 76
1N4743 13 19 69
1N4744 15 17 61
1N4745 16 15.5 57
1N4746 18 14 50
1N4747 20 12.5 45
1N4748 22 11.5 41
1N4749 24 10.5 38
1N4750 27 9.5 34
1N4751 30 8.5 30
1N4752 33 7.5 27
1N4753 36 7 25

Iz min Iz maxVz
P/N

V mA mA

1N4754 39 6.5 23
1N4755 43 6 22
1N4756 47 5.5 19
1N4757 51 5 18
1N4758 56 4.5 16
1N4759 62 4 14
1N4760 68 3.7 13
1N4761 75 3.3 12
1N4762 82 3 11
1N4763 91 2.8 10
1N4764 100 2.5 9

Ptot 1.3 W - Z-DIODE ELECTRICAL CHARACTERISTICS  ( Tamb =  25°C )

10 mm10 mm

10
 m

m

1N47xx SERIES

Required for cooling if operating close to Izmax

...for fully information see OEM datasheets...
Further Z-Diode Series are: 1N47xx, BZX55, BZX79, BZX85, TZX, ZPD and more...

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

WWW.RETRO-CIRCUITS.COM
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RELAY - EXPERIMENT 15

5 VDC RELAY, ON/OFF TOGGLE FUNCTION,

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930

A
B

C
D

E
F

G
H

I
J

313233343536373839404142434445464748495051525354555657585960

313233343536373839404142434445464748495051525354555657585960
616263

616263

5V PS

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:RELAY SRD-05VDC-SL-C:

TO
P

 V
IE

W

PUSH BUTTONRELAY "SPDT": PUSH BUTTON
"NO": "NC":

PUSH BUTTON PUSH BUTTON
"1NO - 1NC": "SPDT":

K

...soldered jumper wire

K 1

K

NC NO

COM

**

** FLYBACK DIODE TO ELEMINATE
HIGH VOLTAGE SPIKES ACROSS
THE RELAY COIL DURING
ENERGIZE AND DE-ENERGIZE
(SWITCHING ON & OFF).

10
0n

OFFON

1 
k

+ 5V DC

K 1

GND

rd

ye

1 
k

"LOAD"

4 
70

2 
k 

2

4 
k 

7

10
0 

nF

ON

HIGH (1) TRIGGERED TRANSISTOR (BISTABILE) RS-FF 

56
 k

56
 k

OFF

10
0n

10
0n

10
0 

nF

10
0 

nF

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS

WWW.RETRO-CIRCUITS.COM
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5 VDC RELAY, ON/OFF FUNCTION,

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930

A
B

C
D

E
F

G
H

I
J

313233343536373839404142434445464748495051525354555657585960

313233343536373839404142434445464748495051525354555657585960
616263

616263

5V PS

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:

PUSH BUTTON PUSH BUTTON
"NO": "NC":

PUSH BUTTON PUSH BUTTON
"1NO - 1NC": "SPDT":

+ 5V DC

GND

CONTROLLED BY ANALOG INPUT VALUE (U-IN) "SCHMITT-TRIGGER"

10
 k 10 k

10
 k

1 
k

56
 R

10
 k

U-IN

4 
k 

7

POTENTIOMETER / RHEOSTATE:

10 k

DECREASE

10 k

INCREASE
"OFF" "ON"

U-IN
1 

k

5V H/L TR. RELAY MODULE:

1 SPD
T

5 VD
C

 R
ELA

Y

NC C NO

IN
1 R

ELA
Y M

O
D

U
LE

H
IG

H
/LO

W
 LEVEL TR

IG
G

ER

L
H

PW
R

1 SPDT
5 VDC RELAY

N
C

C
N

O IN

1 RELAY MODULE

HIGH/LOW LEVEL TRIGGER

L H

PWR

"LOAD"
ye

1 
k

...HIGH (1) LEVEL TRIGGER

K

Vcc

IN

GND

5 VDC

LH

01-FEB-2022ue-ERT20220201-11RY-2

H/L RELAY MODULE - EXPERIMENT 11

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEET

WWW.RETRO-CIRCUITS.COM
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A4 EXP BOARD RY-618 Experiment 15.pdf

5 VDC RELAY MODULE KY-019, ON / OFF FUNCTION, PHOTO ELECTRIC (TWILIGHT) SWITCH CONTROLLED BY TTL SCHMITT-TRIGGER

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930
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313233343536373839404142434445464748495051525354555657585960

313233343536373839404142434445464748495051525354555657585960
616263

616263

5V PS

+ 5V DC

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:

GND

1/6  7414

1
2

Vcc

GND
7

SN 7414

14

14 13 12 11

1 2 3 4

10 9 8

5 6 7

TTL SCHMITT-TRIGGER
INVERTER SN7414

(ILLUMINATED) (IN THE DARK)

...high ohm......low ohm...

LIGHT DEPENDENT RESISTOR (LDR):

LDR:

1 
k 

5

"LOAD"
ye

1 
k

...HIGH (1) LEVEL TRIGGER

K

Vcc

IN

GND

KY-019

Vcc (+)

GND (-)

Signal (S)

NOCNC

5 
VD

C
  /

  1
 S

PD
T

R
E

LA
Y

Q1

D1

R
E

LA
Y

 M
O

D
U

LE
 K

Y
-0

19

5V RELAY MODULE KY-019:

N
O

C
N

C

5 VDC  /  1 SPDT
RELAY

Q
1

D
1

RELAY MODULE KY-019

03-FEB-2022ue-ERT20220203-15RY-3

RELAY MODULE KY-019 - EXPERIMENT 15

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEET
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A4 EXP BOARD RY-722 Experiment 19.pdf

+ 5V DC

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:

GND

A
B

C
D

E
F

G
H

I
J

0102030506070809101112131415161718192021222324252627282930
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04

5V PS

5 VDC RELAY MODULE HW-307, ON / OFF FUNCTION,

TOUCH

(-)
TOUCH

OUT

(+)

A B "LOAD"
ye

1 
k

...LOW (0) LEVEL TRIGGER

K

Vcc

IN

GND

HW-307

TTP223-AB CAPACITIVE TOUCH SENSOR:

(-)
TOUCH

OUT

(+)

A B

TOUCH

O
U

TP
U

T

V
cc

 (+
)

G
N

D
 (-

)

A

O
U

TP
U

T

G
N

D
 (-

)

V
cc

 (+
)

B TRIGGER MODE

LED

SOLDER JPs (A, B)

TOGGLE MODE -
JUMPER "A + B"

POWER ON STATE = HIGH (1)

CONTROLLED BY TTP223-AB CAPACITIVE TOUCH SENSOR (TOGGLE MODE, POWER ON STATE = HIGH (1)).

5V RELAY MODULE HW-307:

GND (-)

IN

Vcc (+)

NOCNC

5 
VD

C
  /

  1
 S

PD
T

R
E

LA
Y

G
N
D

Vc
c IN

N
O

C
N
C

5 VDC  /  1 SPDT
RELAY GND

Vcc

IN

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS

HW-307 RELAY MODULE - EXPERIMENT 19

03-FEB-2022ue-ERT20220203-59RY-4
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A4 EXP BOARD RY-813 Experiment 10.pdf

5 VDC 1 CHANNEL RELAY MODULE, DELAY OFF FUNCTION WITH DARLINGTON CIRCUIT + SCHMITT-TRIGGER

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930
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5V PS

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:

PUSH BUTTON PUSH BUTTON
"NO": "NC":

PUSH BUTTON PUSH BUTTON
"1NO - 1NC": "SPDT":

+ 5V DC

GND

47
0 

R

C

R

100 µF
220 µF
470 µF

1000 µF

TIME DELAY SETTING

47 µF
22 µF 13.0 sec.
10 µF 6.0 sec.
4.7 µF 2.8 sec.
2.2 µF 1.3 sec.

1.0 min.
2.2 min.
4.7 min.

10.0 min.

28.0 sec.

1 µF

22.0 sec.
10.0 sec.
4.8 sec.
2.2 sec.

1.7 min.
3.7 min.
8.0 min.

17.0 min.

48.0 sec.

1.0 sec.
C R = 100 k R = 220 k

33.0 sec.
15.0 sec.
7.0 sec.
3.3 sec.

2.5 min.
5.5 min.

12.0 min.
25.0 min.

1.1 min.

1.5 sec.

46.0 sec.
21.0 sec.
10.0 sec.
4.6 sec.

3.5 min.
7.5 min.

17.0 min.
35.0 min.

1.5 min.

2.1 sec.
R = 470 k R = 1 M

4.8 sec.
2.2 sec.
1.0 sec.

22.0 sec.
48.0 sec.
1.7 min.
3.7 min.

10.0 sec.
6.6 sec.
3.0 sec.
1.4 sec.

30.0 sec.
1.1 min.
2.4 min.
5.0 min.

14.0 sec.

R = 10 k R = 22 k

8.8 sec.
4.0 sec.
1.9 sec.

40.0 sec.
1.5 min.
3.1 min.
6.7 min.

19.0 sec.

R = 47 k

1 
k

"LOAD"
ye

1 
k

...LOW (0) LEVEL TRIGGER

K

Vcc

IN

GND

5 VDC

10
 k

1 
k

10
0 

R

10
 k

1 
k

4 
k 

7

...APPROXIMATELY ONLY, BECAUSE OF "C & R" TOLERANCES...

5 VDC  /  1 SPDT D2

Q1 R2 R1 D1

U
1

GND

1 RELAY MODULE

RELAY IN1
Vcc

Vcc JD_Vcc

N
C

C
N

O

5 VDC  /  1 SPDT

D2

Q1 R2 R1 D1

U
1 GND

1 RELAY MODULE

RELAY
IN1
Vcc

Vcc JD_Vcc

N
C

C
N

O

5V 1 CH. RELAY MODULE:

5 
VD

C
  /

  1
 S

PD
T

D
2

Q
1

R
2

R
1

D
1

U1

G
N

D

1 
R

E
LA

Y
 M

O
D

U
LE

R
E

LA
Y

IN
1

V
cc

V
cc

 J
D

_V
cc

NC C NO

V
cc

G
N

D
IN

1

Vcc JD Vcc

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS

1CH. RELAY MODULE - EXPERIMENT 10
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5 VDC, 1 CH., HIGH TRIGGER RELAY MODULE KY-019

Vcc (+)

RYM

R
E

TR
O

 C
IR

C
U

IT
S

RYM05 5V Relay Module 1ch-H KY-019.pdf

GND (-)

Signal (S)

NOCNC

5 
VD

C
  /

  1
 S

PD
T

R
E

LA
Y

Q1

D1

R
E

LA
Y

 M
O

D
U

LE
 K

Y
-0

19

Vcc (+)

GND (-)

Signal (S)

NOCNC

rd

15
0 

R

5 V

J3Y

KY-019

NO

C

NC

...HIGH LEVEL TRIGGER

K

Vcc

S

GND

KY-019

NO

C

NC

RESISTOR: LED:

A
C

C

ADIODE:

RELAY SRD-05VDC-SL-C:

5 VDC  /  10 A - 250 VAC

5V

TO
P

 V
IE

W

TRANSISTOR:

C

E
B

TOP VIEW

NPN

J3Y

J3Y

C

B E
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NE556 - ALARM SIREN 01 - FIRE
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A018

SG

RESISTOR:

A B C D E F G H I J
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

A B C D E F G H I J POLARIZED CAPACITOR:

CC

  1 = DISCHARGE A
  2 = THRESHOLD A
  3 = CONTROL VOLTAGE A

NE 556

10
 n

12
 V

  4 = RESET A

DUAL TIMER IC NE 556:

CAPACITOR:

C C

Udo's Worksheet
(c

) U
do

 E
lg

er

DIODE:

12V PS

  5 = OUTPUT A
  6 = TRIGGER A
  7 = GND (-)
  8 = TRIGGER B
  9 = OUTPUT B
10 = RESET B
11 = CONTROL VOLTAGE B
12 = THRESHOLD B
13 = DISCHARGE B
14 = Vss

21 3 4 5 6 7

1314 12 11 10 9 8

56
0 

R

22
0 

n

8 Ohms

N
E 

55
6

56
0 

R

R
E

TR
O

 C
IR

C
U

IT
S

22
 k

22
 k

47
0 

µ

22
00

 µ

22
 k

22
 k

1N
41

48

1N
41

48

1N
41

48

C

E
B

B
O

TT
O

M
 V

IE
WE

C
B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR:

10

22
0

47
0 

µ

2200 µ

82
 R

 / 
1 

W

NOTES:

A4 EXP BOARD SG002e NE556 - Alarm Siren 01 - Fire.pdf WWW.RETRO-CIRCUITS.COM
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A4 EXP BOARD SW006f - ReedSwitch NO 04.pdf

REED SWITCH (NO) 04

+5 VDC

GND

RESISTOR:

ue-ERT20201114-02

SWITCH EXPERIMENT: REED SWITCH (NO) 04  - INTRUSION / BURGLARY ALARM & RESET CIRCUIT

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

PULL UP RESISTORS

LED:

A
C

C

A

&

1/4  74001

2 3

&

1/4  74004

6

Vcc

GND

5

1 
k

gn

1 
k

1 
k

7

14

RS-FF

S

R

LE
D

 C
U

R
R

E
N

T 
LI

M
IT

IN
G

 R
E

S
IS

TO
R

&

1/4  740012

13 11

RESET

1 
k

rd

SYSTEM
ARMED

INTRUSION
ALARM

14 13 12 11

1 2 3 4

10 9 8

5 6 7

& &

& &

&

ANSI IEC DIN (OLD)

TTL NAND GATE IC 7400

DOOR / WINDOW REED SWITCH:

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930
A

B
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D
E

F
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H
I

J

SN7400

MINIATURE PUSH BUTTON
NORMALY OPEN (NO)

RESET5V PS

S
W
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C

H
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S
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E
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R
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A4 EXP BOARD TI-146 T Experiment 03.pdf

TRANSISTOR MONO FLOP (ONE SHOT) - EXPERIMENT 03

A
B

C
D

E
F

G
H

I
J

0102030506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930
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+ 5V DC

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC548

TRANSISTOR:

(POLARIZED)CAPACITOR:

GND

WWW.RETRO-CIRCUITS.COM

10 µF

3 
k 

3

1N4148

FIGURES ARE APROXMEDIATELY,
DUE TO COMPONENT TOLERANCES !

C

R

HIGH TRIGGERED MONOSTABILE MULTIVIBRATOR (ONE SHOT) WITH NPN TRANSISTORS AND POWER UP RESET,

5V PS

PUSH BUTTON:

"NO": "NC":

PUSH BUTTON:

3 
k 

3

24
0 

k

120 k

10
 k

100 n
4 

k 
7

PB

10
 k

100 nF

04

T = 0.693 x C x R

T = 0.693 x 0.00001 x 240000 = 1.7 sec

PULSE TIME PERIODE:

RELAY SRD-05VDC-SL-C:

TO
P

 V
IE

W

RELAY "SPDT":

...soldered jumper wire

** FLYBACK DIODE TO ELEMINATE
HIGH VOLTAGE SPIKES ACROSS
THE RELAY COIL DURING
ENERGIZE AND DE-ENERGIZE
(SWITCHING ON & OFF).

NC NO

COM

**

CONFIGURED TO OPERATE ACTIV HIGH TRIGGERED NPN TRANSISTOR DRIVER WITH 5 VDC RELAY

10...100 nF

10
 n

RY

PB

T

4 k 7

ye

1 
k

rt

1 
k

RY
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A4 EXP BOARD TI-258 4011 NAND MonoFlop Experiment 15.pdf

CD4011 TIMER EXPERIMENT 15

A
B

C
D

E
F

G
H

I
J

010203040506070809101112131415161718192021222324252627282930

010203040506070809101112131415161718192021222324252627282930

A
B

C
D

E
F

G
H

I
J

313233343536373839404142434445464748495051525354555657585960

313233343536373839404142434445464748495051525354555657585960
616263
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FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

RESISTOR: LED:

A
C

C

ADIODE:

(POLARIZED)CAPACITOR:

GND

PUSH BUTTON PUSH BUTTON
"NO": "NC":

PUSH BUTTON PUSH BUTTON
"1NO - 1NC": "SPDT":

WWW.RETRO-CIRCUITS.COM

CD 4011

IN

RY

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

RELAY SRD-05VDC-SL-C:

TO
P

 V
IE

W

RELAY "SPDT":

...soldered jumper wire

** FLYBACK DIODE TO ELEMINATE
HIGH VOLTAGE SPIKES ACROSS
THE RELAY COIL DURING
ENERGIZE AND DE-ENERGIZE
(SWITCHING ON & OFF).

NC NO

COM

**

5V PS

FIGURES ARE APROXMEDIATELY,
DUE TO COMPONENT TOLERANCES !

14 13 12 11

1 2 3 4

10 9 8

5 6 7

& &

& &

&

ANSI IEC DIN (OLD)

CMOS NAND GATE IC 4011:

NAND GATE SYMBOLS:

1/4  40111

3

1/4  40115

6 4

47 µF

& &

10
0 

k

2

LOW TRIGGER MONO FLOP (ONE SHOT), ACTIVE HIGH OUTPUT, WITH CMOS NAND GATE IC CD4011 & NPN TRANSISTOR RELAY DRIVER

+ 5V DC

PB

10
 k

1/4  40118

9 10& 4 k 7

IN

ye

1 
k

rt

1 
k

RY

2 sec
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A4 EXP BOARD TI-NE-159 555 Timer Experiment 06.pdf

DELAY OFF RELAY TIMER, POWER-ON RESET, WITH H/L RELAY MODULE (JP SET = H)

+ 5V DC

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:

PUSH BUTTON PUSH BUTTON
"NO": "NC":

PUSH BUTTON PUSH BUTTON
"1NO - 1NC": "SPDT":

GND

TR

A
B

C
D

E
F

G
H

I
J

0102030506070809101112131415161718192021222324252627282930
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616263

04

555

10
0n

10
0n

27
0 

k

10
 µ

F

10
0n

F

NE 555

1 2 3 4

8 7 6 5

10
 k

10
0n

F

R

C

750 6.5

910 min
820 min
750 min
680 min
620 min
560 min
510 min
470 min

2200 430 min

680 5.9
620 5.3
560 4.8

470 510 4.4
470 470 4.0
220 820 3.3
220 680 2.7
220 560 2.3
220 470 1.9
100 750 1.4
100 620 1.1 min
100 510 56 sec
100 430 47 sec
47 750 39 sec
47 680 35 sec
47 560 29 sec
47 470 24 sec
22 820 20 sec
22 560 14 sec
22 430 10 sec
10 470 5 sec
10 330 4 sec
10 270 3 sec
10 180 2 sec
10 100 1 sec

min
min
min
min
min
min
min

min
min
min
min

470
470
470
470

1000 910 min
1000 820 min
1000 750 min
1000 680 min
1000 620 min
1000 560 10.3 min
1000 510 9.4 min
1000 470 8.6 min
470 820 7.1 min

11.4
12.5
13.8
15.0
16.7
17.3
19.0
20.6
22.6
25.0
27.4
30.3
33.1
36.7

2200
2200
2200
2200
2200
2200
2200
2200

(k)(µF) (k) (µF)
R TC R T C

1 = GND (-)
2 = TRIGGER
3 = OUTPUT
4 = RESET

5 = CONTROL VOLTAGE
6 = THRESHOLD
7 = DISCHARGE
8 = Vcc (+)

TIMER IC NE 555:

NE 555

1 2 3 4

8 7 6 5

10
 k

WWW.RETRO-CIRCUITS.COM

5V PS

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

FIGURES ARE APROXMEDIATELY,
DUE TO COMPONENT TOLERANCES !

TR =
RY =

TRIGGER
RELAY

T  = TIME PERIODE

T = 1.1 x C x R

NE555 - RELAY TIMER EXPERIMENT 6

TR:

RY:

TR:

RY:

TR:

RY:

TR:

RY:

T

T

T

T

5V H/L TR. RELAY MODULE:

1 SPD
T

5 VD
C

 R
ELA

Y

NC C NO

IN
1 R

ELA
Y M

O
D

U
LE

H
IG

H
/LO

W
 LEVEL TR

IG
G

ER

L
H

PW
R

ye

1 
k

...SET AT HIGH (1) LEVEL TRIGGER

Vcc

IN

GND

5 VDC

RY

LH

1 SPDT
5 VDC RELAY

N
C

C
N

O IN

1 RELAY MODULE

HIGH/LOW LEVEL TRIGGER

L H

PWR

3 sec
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A4 EXP BOARD TI-531 4536  Experiment 08.pdf

CD4536 SPECIAL TIMER RELAY - EXPERIMENT 08

CD4536 - 5 VDC RELAY, SELF SHUT OFF, PROGRAMMABLE DELAY OFF TIMER, 4 DIP-SWITCH CONFIG., Vers. 04

FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

RESISTOR: LED:

A
C

C

ADIODE:

C

E

B

B
O

TT
O

M
 V

IE
WE

C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

(POLARIZED)CAPACITOR:RELAY SRD-05VDC-SL-C:

TO
P

 V
IE

W

RELAY "SPDT":

RY

...soldered jumper wire

** FLYBACK DIODE TO ELEMINATE
HIGH VOLTAGE SPIKES ACROSS
THE RELAY COIL DURING
ENERGIZE AND DE-ENERGIZE
(SWITCHING ON & OFF).
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04
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RY
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k
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 k

3 
k 

3

10
0 

k

10
0 

k

10
0 

k
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0 

k

10
 k

10
 k

1 2 3 4

ye

CD 4536
RY

D C B A4 
k 

7

1 
k

1 
k

22
 k

R

CD 4536

1 2 3 4

16 15 14 13

5 6 7 8

12 11 10 9

BI
N

 S
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T 
 A

BI
N

 S
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T 
 B

BI
N

 S
LC

T 
 C

BI
N
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T 
 D

D
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 O
U

TP

O
SC

 IN
H
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IT

M
O

N
O

 IN
PU

T

Vc
c

G
N

D

C
LK

 IN
H
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8 
- B

Y
P

A
S

S

O
U

TP
U

T 
2

O
U

TP
U

T 
1

IN
PU

T 
1

R
ES

ET

SE
T

TIMER IC CD 4536:

RY

NC NO

COM

**

WWW.RETRO-CIRCUITS.COM

GND

10
0 

nF

+ 5 VDC

RY

PB 11.3 sec

OUT

CD 4536

1 2 3 4

16 15 14 13

5 6 7 8

12 11 10 9

10
 k

10
0n

22
0 

nF

22
0n

R = 73 k,

5V PS

C

10
0 

nF

FIGURES ARET = 3 x R x C

T = 3 x 73000 x 0.0000001 = 0.0219 sec

C = 100 nF

OSCILLATOR RC DIMENSIONING

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

D C B A

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

MIN. DELAY

3 min

6 min

12 min

24 min

48 min

01 hrs : 36 min

03 hrs : 12 min

06 hrs : 24 min

12 hrs : 48 min

25 hrs : 36 min

51 hrs : 12 min

01 min : 30 sec

45 sec
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A4 EXP BOARD TI-C-189 4017 Experiment 06.pdf

CD4017 COUNTER / DIVIDER / TIMER - EXPERIMENT 06

NE555 AMV & CD4017 DIVIDER (T OUT = T CLK x 3), FALLING EDGE COUNT

+ 5 VDC

GND

WWW.RETRO-CIRCUITS.COM
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FOR FULLY COMPONENT SPECS. SEE
MANUFACTURER DATASHEETS

FIGURES ARE APROXMEDIATELY,
DUE TO COMPONENT TOLERANCES !

RESISTOR: LED:

A
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A
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(POLARIZED)CAPACITOR:
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C

B

C

E
B

PNP BC556 NPN BC546

TRANSISTOR

T = 0.69 x C x ( R1 + 2 x R2 )

T min  = 0.69 x 0.000047 x ( 1000 +     30000 )  =  1 s

T max = 0.69 x 0.000047 x ( 1000 + 1030000 )  =  33.4 s

C = 47 µF
T min = 1 sec, T max = 33.4 sec

C = 470 µF
T min = 10 sec, T max = 5.6 min

C = 1000 µF
T min = 21 sec, T max = 12 min

T

1N4148

1 = Q5
2 = Q1
3 = Q0
4 = Q2

  9 = Q8
10 = Q4
11 = Q9
12 = CARRY OUT

DECADE COUNTER 4017:

5 = Q6
6 = Q7
7 = Q3
8 = GND (-)

13 = CLOCK INHIBIT
14 = CLOCK
15 = RESET
16 = Vcc (+)

CD 4017

16 15 14 13

1 2 3 4

11 10 912

6 7 85

T 

T OUT
T OUT = T x 3

1 = GND (-)
2 = TRIGGER
3 = OUTPUT
4 = RESET
5 = CONTR. VOLT.
6 = THRESHOLD
7 = DISCHARGE
8 = Vcc (+)

TIMER IC NE 555:

NE 555

8 7 6 5

1 2 3 4

TIMER IC NE 555:
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ADDENDUM:  VARIOUS BREADBOARDS
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1 2 3

400 TIE POINTS / 4 POWER RAILS

830 TIE POINTS / 4 POWER RAILS

170 TIE POINTS

25 TIE POINTS

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS
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ADDENDUM: USB-A PINOUT / 5 VDC SUPPLY
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A4 EXP BOARD RY-876 AM USB-A PinOut.pdf
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SHLD

2
1

3
4

SHLD

1 - (Vcc) - +5 VDC

3 - (D+) - DATA +
2 - (D-)  - DATA -

4 - (GND)  -  GROUND
(SHLD) -  SHIELD

...RED

...GREEN

...WHITE

...BLACK

...BLANK

...WHITE

...RED

...GREEN

...BLUE

...BLANK
US EU / CN

DESIGNATION
WIRE COLOR CODE

(-)
(+)

BREAD BOARD

BREAD BOARD

5 VDC

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS
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A4 EXP BOARD RY-878 AM Touch Sensor TTP223BA-6.pdf

Vcc :  3.3 V ... 5.5 V DC

...FOR FULLY INFORMATION SEE OEM DATASHEETS...

ADDENDUM:  TOUCH SENSOR - TTP223-BA6

TOUCH
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T

V
cc
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)

A
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U

TP
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T
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N

D
 (-

)

V
cc

 (+
)

B

LED

TRIGGER MODE - SOLDER JPs (A, B)

TTP223 CAPACITIVE TOUCH SENSOR:

G
N

D
 (-

)

TTP223-BA6

1 2 3

6 5 4

TO
G

+ 
5 

V

A
H

LB

Q

G
N

D
 (0

V
) I

1 = CMOS O/P
2 = GND (Vss) (0V)
3 = SENSOR PORT I/P
4 = ACTIVE HIGH / LOW SELECTION O/P
5 = Vcc (+5 V)
6 = TOGGLE / DIRECT SELECTION O/P

Vcc (+)

GND (-)
TOUCH

OUT

+5 VDC

GND

1 
k

SENSITIVITY ADJUSTING CAPACITORcs
( 0 ... 50 pF ) TERMINAL

EXTERNAL TOUCH PAD

TTP223-BA6

1 2 3

6 5 4

TOUCH
OUTPUT

CS

EXTERNAL TOUCH PAD

TTP223 CAPACITIVE TOUCH SENSOR CIRCUIT

B A

USE LARGER ELECTRODE SIZE TO INCREASE SENSITIVITY
ADD. CS CAPACITOR 0 ... 50 pF TO LOWER SENSITIVITY (DEFAULT = 0)

A B

A B OUTPUT

DIRECT MODE / ACTIVE HIGH (1) OUTPUT

DIRECT MODE / ACTIVE LOW (0) OUTPUT

TOGGLE MODE / POWER ON STATE = LOW (0)

TOGGLE MODE / POWER ON STATE = HIGH (1)

TRIGGER MODE SOLDER JPs
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ADDENDUM: SEMICONDUCTORS PIN-OUT
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A4 EXP BOARD RY-880 AM  Semiconductor.pdf
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FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS
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= LOW (0)L

H = HIGH (1)

A = INPUT 1

B = INPUT 2

Q = OUTPUT

A B

L L

L H

H L

H H
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NAND

A Q

L H

H L

NOT (INVERTER)

LOGIC GATES TRUTH TABLES:

PIN FUNCTION
1
2 TRIGGER
3

GND

OUTPUT
4 RESET
5 CONTROL VOLTAGE
6 THRESHOLD
7 DISCHARGE
8 VOLTAGE SUPPLY

8 7 6 5

1 2 3 4

TIMER IC NE 555CMOS NAND GATE IC CD4011

14 13 12 11 10 9 8

1 2 3 4 5 6 7
1A 1B 1Q 2Q 2A 2B GND

Vcc 4B 4A 4Q 3Q 3B 3A

+3...18V

&&

& &

QUAD 2 INPUTS NAND GATES TTL IC SN7400

&

14 13 12 11 10 9 8

1 2 3 4 5 6 7

&

& &

Vcc 4B 4A 4Q 3B 3A 3Q

+5 V

1A 1B 1Q 2A 2B 2Q GND

TTL SCHMITT-TRIGGER INVERTER IC SN7414

14 13 12 11 10 9 8

1 2 3 4 5 6 7
1A 1Y 2A 2Y 3A 3Y GND

Vcc 6A 6Y 5A 5Y 4A 4Y

+5V

1 = ANODE

2 = CATHODE

3 = EMITTER

4 = COLLECTOR

1 = CATHODE / ANODE

2 = ANODE / CATHODE

3 = EMITTER

4 = COLLECTOR

P
C
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4 3

1 2

OPTOCOUPLER PC817
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4 3

1 2

OPTOCOUPLER  PC814
BI-DIRECTIONAL

CMOS SCHMITT-TRIGGER INVERTER IC CD40106

14 13 12 11 10 9 8
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= DC Supply VoltageU

= LED Forward Voltage DropUF

= Current Flow (max. 20 mA)I

= Current Limiting ResistorR

R =
U - UF

I
I =

U - UF
R

= Power (Resistor)PR

PR = (U - UF) x I

R =
U - UF

I
I =

U - UF
R

PR = (U - UF) x I

UF = UF1 + UF2
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A4 EXP BOARD RY-881 AM LED Calc.pdf

ADDENDUM: LED CURRENT LIMITING RESISTOR

GaAsP 660 - 700 nm 2.0 V

SEMICONDUCTOR WAVELENGTH FORWARD
VOLTAGE

RED

COLOR

640 - 700 nm 2.0 VInGaAIPRED

620 - 635 nm 2.4 VGaPORANGE / RED

ORANGE GaAsP / GaP 605 - 610 nm 2.1 V

InGaAIP 610 - 620 nm 2.2 VORANGE

InGaAIPORANGE / YELLOW 595 - 605 nm 2.0 V

GaP 585 - 595 nm 2.0 VYELLOW

YELLOW / GREEN

YELLOW / GREEN

InGaAIP 570 - 585 nm 2.4 V

GaP / GaP 565 nm 2.1 V

GREEN GaAsP 555 - 575 nm 2.0 V

TURQUOISE InGaN 495 - 505 nm 3.2 V

BLUE SIC / GaN 460 nm 3.4 V

BLUE SIC / GaN 465 nm 3.4 V

BLUE SIC / GaN 470 nm 3.4 V

PINK 440 nm 3.6 V

UV

WARM WHITE

COOL WHITE

GaN

InGaN+PHOSPHOR

InGaN+PHOSPHOR

400 nm

WHOLE SPECTRUM

WHOLE SPECTRUM

3.5 V

3.6 V

3.6 V

RESISTOR:LED:
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2.
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V

  5.0 V = 180 R  -  1/4 W

  6.0 V = 270 R  -  1/4 W

  3.3 V =   82 R  -  1/4 W

12.0 V = 620 R  -  1/4 W

  9.0 V = 470 R  -  1/4 W

SUGGESTED LOWEST CURRENT LIMITING RESISTOR  ( I < ... = 20 mA )

WWW.RETRO-CIRCUITS.COM

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS
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A4 EXP BOARD RY-882 AM  Resistor ColorCode.pdf

ADDENDUM: RESISTOR COLOR CODE
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www.retro-circuits.com

This brochure provides a selection of general everyday information.

The information in this brochure is believed correct.

If you do not agree with this disclaimer, pls. do not use the information out of this brochure!

Bad Bentheim,   4th. FEB 2022

Udo Elger

Therefore you are responsible for ensuring the safety and operability of your design.

The author cannot be held responsible for any damages resulting from the information in this brochure.

However the author can not have full knowledge of your application.

DISCLAIMER:

Impressum:  (Legal Information)
Udo Elger
48455 Bad Bentheim / Kuhlenkamp 22
Germany
Email: info@retro-circuits.com

IF YOU'RE NOT FAMILIAR WITH THE PRECAUTIONS THAT SHOULD BE TAKEN WHEN WORKING

WARNING:

WITH VOLTAGES OVER 24 V, SEEK FOR ADDITIONAL GUIDANCE BEFORE CONNECTING ANY

CIRCUIT TO HIGH VOLTAGE SOURCES SUCH AS HOUSEHOLD MAINS LINES OF 120 ... 240 VAC

OR EVEN HIGHER. THESE VOLTAGE LEVELS ARE VERY DANGEROUS!

A4 EXP BOARD RY-899 Disclaimer.pdf

OR EVEN HIGHER. THESE VOLTAGE LEVELS ARE VERY DANGEROUS!

ACCORDING TO LOCAL AND INTERNATIONAL REGULATIONS, WORKING WITH MAINS VOLTAGE
IS RESERVED FOR QUALIFIED ELECTRICIANS ONLY!!!

WWW.RETRO-CIRCUITS.COM



 


