


The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

1. Contents:

1. The CONtent: ......cccciiiiee e Owwubka! 3aknapgka He onpeaeneHa.
2. Description and technical CharacCteriStiCs. ............uuuiiiiiiieeieieecee e e e 2
Nixie clock Kit IN-24 4 - TUDE FUIL. ......ooii e e e e 2
NiXi€ ClOCK Kit IN=24 4 = TUDE LIT@. ...eeeeee et e e e e e e e e aeeean 3
3. TRE INSITUCTION .ttt e e e e e e e e e e e e e 4
The MaiN MENU. .....ceniieiieeee e Owwnbka! 3aknagka He onpeaeneHa.

The RMC (remote control) from IR r&MOLE. .........uuuiiiiiiiiiiiiii e 6

1. Return. BUEON FEIUIML. ....uiiiiiiiiieiie bbb eeenneee 6

2. The main menu. Button MENU. ........ccoccovveviiieennn, Owwnbka! 3aknagka He onpeaeneHa.

3. Brightness settings. Button ON/OFF . ..........oiiiiii e 7

4. Control of delimeter. BUION UP. .........ooiiiiiiiiiiiiiee e X

5. The pendulum. BUtton DOWN. ..o 7

6. Display of date BULLON Left.........ouuiiiiii e e e e e e e et eeeeaeeannnes 7

7. Display of temperature. Button RIgNt. ........cooiiiiiiii 7

8. Alarm ClIOCK. BUION TEST . ... ittt e e e e s r e e e e e e e e ¥

9.\ \vBacklight. ... 4 f....... 38\ G UARTARN A AN A N DA TR P 7

4, H¥he listofielementsi i\ A L L g e 6 g e AR - L SRR 8
Nixie clock Kit IN-14 4 - TUDE FUILL ..eeiieeeee ettt e e enete e e e snnee e e enes 8
NiXie ClOCK Kit IN-14 4 = TUDE LIte. . ciiiieiiei ettt e e et e e e e et e e e e s eabe e e e e enreeaeanns 1
5. The SPECIFICALION. ......cooiiieeiii et e e e e e e e e e e e e eeeeanees 5
N DTl T Yol S | PR PR 5
6. The recommendations of assembly ..................... Owwubka! 3aknagka He onpegeneHa.
Preparation Of MAatEIIAUS. .........ooouiiiiie ettt e e et e e e eae e e e be e e sateeeneeas 7

7. THE CONVEITEIS. ...ttt e et e e e e e e e e e e e e e e e e nnr e 8
The UPCONVEIET 12—200 V. ...oo ittt ettt ettt e e e et e e e be e e st e e e eaaeesnbeeeanbeeeenreeeneeas 8

8. The wiring and elementary diagrams. .......ccoooveiiiiiioee 9
The elementary diagram. The matchmarks......................cccooeeeeee. Owwubka! 3aknagka He onpeAeneHa.
The elementary diagram. Thevalues............................ Owwnbka! 3aknaaka He onpegeneHa.
The matchmarks of Nbde clock KIEIN-24 (FUIL) ...................oooimmii e 10
The values of Nbde clock KIEIN-14 (FUID)..................c.cooiimiiiicc e 10

www.nixieclock.com.ua


file:///C:/DISK%20D/Проекты/NixieClock/Mini%204%20Tube/Документация%20по%20сборке%20и%20%20эксплуатации%20наборов%20%20%20Nixie%20clock%20IN.docx%23_Toc414750656
file:///C:/DISK%20D/Проекты/NixieClock/Mini%204%20Tube/Документация%20по%20сборке%20и%20%20эксплуатации%20наборов%20%20%20Nixie%20clock%20IN.docx%23_Toc414750657
file:///C:/DISK%20D/Проекты/NixieClock/Mini%204%20Tube/Документация%20по%20сборке%20и%20%20эксплуатации%20наборов%20%20%20Nixie%20clock%20IN.docx%23_Toc414750658
file:///C:/DISK%20D/Проекты/NixieClock/Mini%204%20Tube/Документация%20по%20сборке%20и%20%20эксплуатации%20наборов%20%20%20Nixie%20clock%20IN.docx%23_Toc414750659

The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

2. Description and technical characteristics.

Nixie clock Kit IN-14 4 - tube Full.

1) Clock, 12/24 forms.

2) Date, DD.MM.YYYY form.

3) Alarm clock.

4) Hourly signal (disconnectable).

5) Remote control (RMC).

6) Temperature measurement.

7) Automatic brightness control depending on lighting.
8) High precision DS3231.

9) Backlight (Blue).
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Nixie clock Kit IN-14 4 - tube Lite.

1) Clock, 12/24 forms.

2) Date, DD.MM.YYYY form.

3) Alarm clock.

4) Hourly signal (disconnectable).

5) Automatic brightness control depending on lighting.
6) High precision DS3231.

7) Backlight (Blue).
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3. Instruction.

Two buttons Mode and Set are used for control navigation.
Short pressing Set — switch the backlight.

Short pressing Mode —manual selection of brightness

0 — automatic adjustment.

1-6 -5 steps of brightness adjustment.

Prolonged holding Mode — enter the main menu.

* — the lamp is off or dimmed.

Mode — transition on menu

Set — value changing.

The main menu.

On the screen:
12 34 — menu items.
1 —time and date setting.
2 —alarm clock and hourly signal setting.
3 —delimeters and date control.
4 — binding the IR temperature transmitter.

1 - time and date setting.

On the screen 1:
XX XX — time HH.MM.

On the screen 2:
** XX —time SS.

On the screen 3:
XX XX — date DD.MM

On the screen 4:
XX XX —YYYY

On the screen 5:
** *xX —time 12/24 forms.

0 - 24.

1-12.

2 —alarm clock and hourly signal setting.
On the screen 1:
XX XX — adjustment of alarm clock time HH.MI.
** *Q — alarm clock is off.
** *] — alarm clock is on.
On the screen 2:
XX XX — Time period setting of hourly signal mode.
** *0 — hourly signal is off.
** *1 — hourly signal is on.
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3 —delimeters and date control.

On the screen 1:
(XX) XX — time in seconds of date display.

0 — date display is off.

1-6 —time of date display continues for 1-6 seconds.
XX (XX) —number of times of date display in a minute.

On the screen 2:
(XX) *X = number of times of temperature display in a minute.

XX *(X) — delimiter modes.
0 - Off.
1 - Flickering.
2 — Constantly lightning.

On the screen 3:

Time period of lamp training.
XX XX — time period settings.
** *0 — Off.
***1 —0n.

4 — binding the IR temperature transmitter.
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The RMC (remote control) from IR remote.

1. Return. KHonka Return.
The button return is to return to menu navigation.

2. The main menu. Button MENU.

Prolonged holding the button MENU is required to enter the main menu.
* - lamp is off or dimmed.

X - The editable value.
Left-Right — transition on menu.
“+7-%.7” _value changing.

On the screen:

12 34 — menu items

1 —time and date setting.

2 —alarm clock and hourly signal setting.
3 —delimeters and date control.

4 — binding the IR temperature transmitter.

1 —time and date setting.

On the screen 1:
XX XX — time HH.MM.

On the screen 2:
** XX —time SS.

On the screen 3:
XX XX - date DD.MM

On the screen 4:
XX XX —-YYYY

On the screen 5:
** *X —time 12/24 forms.

0-—24.

1-12.

2
O,
O,
(9
Q

000! 1O
COOROOR

2 —alarm clock and hourly signal setting.
On the screen 1:
XX XX — adjustment of alarm clock time.
** *Q — alarm clock is off.
** *]1 —alarm clock is on.
On the screen 2:
XX XX — Time period setting of hourly signal mode.
** *Q — hourly signal is off.
** *]1 — hourly signal is on.

3 — delimeters and date control.
On the screen 1:
(XX) XX — time in seconds of date display.
0 — date display is off.
1-6 - time of date display continues for 1-6 seconds.
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XX (XX) —number of times of date display in a minute.

On the screen 2:
(XX) *X — number of times of temperature display in a minute.

XX *(X) — delimiter modes.
1 - Off.
2 — Flickering.
3 — Constantly lightning.

On the screen 3:

Time period of lamp training.
XX XX — time period settings.
** *0 — Off.
**x1 —0n.

4 - binding the IR temperature transmitter.

3. Brightness settings. Button ON/OFF.

Short pressing “ON/OFF*“ — manual selection of brightness.
0 — automatic adjustment.
1-6 -5 steps of brightness adjustment.

4.  Control of delimeter. Button UP.
The selection of delimiter modes is by button “UP”.

5.  Pendulum. Button DOWN.
Short pressing “DOWN?” — pendulum is on/off.

6. Date display. Button Left.
Date display is by short pressing of button.

7. Temperature display. Button Right.
Temperature display is by short pressing of button.

8. Alarm clock. Button TEST.

Turn off the alarm clock is by button ON / OFF.
Short pressing button TEST displays the mode time of alarm clock.
Entering the alarm clock menu is by prolonged pressing button TEST.

9. Backlight.
Short pressing button “7” — backlight is on/off.
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4. The list of elements.
Nixie clock Kit IN-14 4 - tube Full.

Resistors: Microchips:

0.33 - 2 pcs. MC34063 - 1 pc.

20 Om - 4 pcs. STM32F030F4P - 1 pc.
330 Om - 2 pcs. DS3231 - 1 pc.

680 Om - 4 pcs. DS18B20 - 1 pc.

3,3 kOm - 12 pcs.

2 kOm (adjustable) - 1 pc.

4.7 kOm - 2 pcs.

K155M01 - 1 pc.
REG1117-3.3 -1 pc.
74HC595D — 2 pcs.

10 kOm - 11 pc. ULN2003D - 2 pcs.
20 kOm - 1 pc.
100 kOm - 1 pc. Throttles:
240 kOm - 1 pc.
560 kOm - 1 pc. 220uH - 1 pc.
1 MOm - 4 pcs.

_ Others:
Capacitors:

Battery container CP2030 — 1pcs.

0.1-16 pcs. Connector Power - 1 pc.
470 pF - 1 pc. Connector DS18B20 - 1 pc.
100 pF - 1 pc. Photoresistor - 1 pc.

100/16V - 3 pcs.

100/16V(tantalum) - 1 pc.

10/400V - 1 pc.

TSOP -1 pc.
Buttons - 2 pcs.
Buzzer -1 pc.
Neon lamp - 1 pc.

Diodes: Remote controller — 1 pc.
BYV26C - 1 pc. Transistors:
42V — 2 pcs.

MMBTAA42 - 5 pcs.
LEDs: MMBTA92 - 4 pcs.
Blue - 4 pcs. BC846 - 3 pcs.

BC856 - 1 pc.

IRFR320 - 1 pc.

www.nixieclock.com.ua



The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

Nixie clock Kit IN-14 4 - tube Lite.

Resistors:

0.33 - 2 pcs.

20 Om - 4 pcs.
330 Om - 2 pcs.
680 Om - 4 pcs.
3,3 kOm - 12 pcs.
2 kOm (adjustable) - 1 pc.
4.7 kOm - 2 pcs.
10 kOm - 11 pc.
20 kOm - 1 pc.
100 kOm - 1 pc.
240 kOm - 1 pc.
560 kOm - 1 pc.
1 MOm - 4 pcs.

Capacitors:

0.1 - 16 pcs.

470 pF - 1 pc.

100 pF - 1 pc.

100/16V - 3 pcs.
100/16V(tantalum) - 1 pc.
10/400V - 1 pc.

Diodes:
BYV26C - 1 pc.
42V — 2 pcs.
LEDs:

Blue - 4 pcs.
Microchips:

MC34063 - 1 pc.
STM32F030F4P - 1 pc.
DS3231 - 1 pc.
K1551[1 - 1 pc.
REG1117-3.3 -1 pc.
74HC595D — 2 pcs.
ULN2003D - 2 pcs.

Throttles:
220uH - 1 pc.

Others:

Battery container CP2030 — 1pcs.

Connector Power - 1 pc.
Photoresistor - 1 pc.
Buttons - 2 pcs.

Buzzer -1 pc.

Neon lamp - 1 pc.

Transistors:

MMBTAA42 - 5 pcs.
MMBTA92 - 4 pcs.
BC846 - 3 pcs.
BC856 - 1 pc.
IRFR320 - 1 pc.
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5. The specification.

1-C1-100 pF
2-C2-100/16v
3-C3-10x400V
4-C4-100/16v
5-C5-100/16v
6-C6-0.1

7-C7-0.1
8-C8-470 pF
9-C9-0.1
10-C10-100/16v
11-C11-0.1
12-C12-0.1
13-C13-0.1
14-C14-0.1
15-C15-0.1
16-C16-0.1
17-C17-0.1
18-C18-0.1
19-C19-0.1
20-C20-10UF/63V
21-C21-0.1
22-C22-0.1
23-C23-0.1
24-C24-0.1
25-D1-LED
26-D2-BYV26C
27-D3-LED
28-D4-LED
29-D5-LED
30-D6-43v
31-D7-43v
32-1C1-MC34063
33-1C2-1117-3.3
34-1C3-DS3231
35-1C4-STM32F030F4P
36-1C5-74HC595D
37-1C6-74HC595D
38-1C7-ULN2003D
39-1C8-ULN2003D

Nixie clock Kit IN-14

#-Matchmark-Value

40-L1-220 uH
41-Q1-IRFR320
42-R1-0,22
43-R2-0,22
44-R3-680
45-R4-20
46-R5-560k
47-R6-10k
48-R7-20
49-R8-680
50-R9-3.3k
51-R10-680
52-R11-3.3k
53-R12-680
54-R13-20
55-R14-330
56-R15-3,3k
57-R16-330
58-R17-2k
59-R18-100k
60-R19-10k
61-R20-10k
62-R21-3,3k
63-R22-3,3k
64-R23-3,3k
65-R24-10k
66-R25-10k
67-R26-10k
68-R27-1M
69-R28-1M
70-R29-1M
71-R30-1M
72-R31-10k
73-R32-10k
74-R33-10k
75-R34-10k
76-R35-3.3k
77-R36-3.3k
78-R37-3.3k

79-R38-3.3k
80-R39-240k
81-R40-4k7
82-R41-20
83-R42-20k
84-R43-3,3k
85-R44-4k7
86-R45-10k
87-R46-3,3k
88-RT1-Neon
89-Tubel-H14
90-Tube2-H14
91-Tube3-H14
92-Tube4-UH14
93-Ul-Buzzer
94-U2-Power
95-U3-BAT
96-U4-FR
97-U5-PBS-4
98-U6-DS18B20
99-U7-

100-U8-
101-U9-TSOP
102-VT1-BC846
103-VT2-BC846
104-VT3-BC846
105-VT4-BC856
106-VT5-MMBTA92
107-VT6-MMBTA92
108-VT7-MMBTA92
109-VT8-MMBTA92
110-VT9-MMBTAA42
111-VT10-MMBTA42
112-VT11-MMBTA42
113-VT12-MMBTA42
114-VT13-MMBTA42

www.nixieclock.com.ua



The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

6. The recommendations of assembly

Preparation of materials.

Choosing the flux for brazing is the most important and responsible moment. There is a
high probability that the device does not even start using the various fluxes, acids with
conducting particles. It occurs because there is high voltage on the board (160-200 V) and
low-voltage lines nearby.

Cleaning the board is the important moment after assembly. Choosing the cleaning
agent is the important moment too. The best variant for it is alcohol, petrol “Kalosha”. It is
not strongly recommended to clean the board using the sanitary ware cleaners and whiskey
(there were precedents).

Sk TR AT LAY

Not recommended !!!

w
KAHHOOﬂb : b,
‘ 3 - :.L‘ s *t
N

The rosin is the safest solution!
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7. The converters.
The upconverter 12-200 V.

The upconverter 12-200 V.

The supply of lamps is carried out by 180-200 V.
Attention!!! High voltage can be dangerous to your life.

The converter is constructed on common scheme MC 34063.

+12v +HV
j" RI
—" VN —

R2

AAAY

IC1

DRVC  VCC

-VIN

IPK swc
SWE

“onD TCAP

u2
|\luvoz

R17

Components:
U2 - Power R17 - 2k C8 - 470 pF
D2 -BYV26C R5-560k C2 - 100pF
R1-0,22 R11 - 3,3k C3 - 10x400V
R2-0,22 L1 - 220 uH VT2- BC846
R14 - 330 IC1 - MC34063 VT4 - BC856
R16 - 330 C9-0.1 Q1 - IRFR320
R13 - 20 C10 - 100/16v
R167 - 10k Cl1-0.1
Cc9
- -VT4- vT2 —
Q T —
- .
R11 o
H N -
_| ‘=B m
0O w &
O O . = e
_Ul__l_ = — / Q ™
ee .:. ( )R17j
O

www.nixieclcok.com.ua



The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

iagrams.

d elementary d

iring an

The wi

zn

L0
50 bk ]
.
. £20 | ¥22
_m Lo sy L mht
I §|Nod ™o g W e nod o f g
1 —5{~L0 L0
] g £L100 LN f7 7]L0 Fo—ar| LL0O LN 7|0
SA ON9 1NO | 840 b LI 5| % e S Ny 3|90 el
L] e e s o vino e % ene
I N HS e o 1] i #70 HS r W
l_A_r €100 N {7 Heo  eomusfy e e ) N ¢ < gty =
e zino N 2120 b5 2ino 2 o
\.\. o a| o NI {10 ['&—ar|tLn0 N f—————{10 . |
21 o0 A 59 ER] 700 A e
en G2l 901
* - o
1ind 2 | o ,
oy 32 ASE+ : AREY
o
ACE+ f—
Za Za Za]- L b 5 S
L) e L) L) = — - QL
7 i Yl b ary iz El M S —_— e TR E &
6 o) ey oo 4 L 8n
(oo 8o CE L S —|ane
Py Lo L5 L i i S Al 3 L <o
e o] S[v—ov] Ly P < k) z » -
SiTo Siz—or} G [ 8 2 s 0L
MEEC) MEmGY M M) & G Py 2
Sle—or) £le—o o b oo | SN, 2SN ¢ —— 3
o Zli—d Zf—a zl5 ACE+ 3
He o Ve o ) : A 610 27
] oy (] ey -2z (ot Wm
M M M MG ] » s ﬁ
Z39n1L 1eanL yeanL £aqnL ASE+ o s
I ASE+O A e+ 2
& B &R s
™ W -
& 5 . G
N "~ o ¥Ivd 57 V0 -
-0
oS 25 L L—ei008 £IVd [ Vo ONO [ =3
R o= = L] C—) +——z]on
i S 7|N—950/03d 6vd 77 Vo \ | ON AS¥ |5
V&T5m €| 407950/ A C—) ¢ | N
2 L o i YOS fop
N [ 4. L)
© S S 57 o
9 r S e ]
< < GAS w MOS/N | oS
mﬂ_\ uy e 2 (2 |a|2a™
g 9 _— i BN LBLE
2 2 | WaAf
8 N -—C
o * @ | 0l ™ €0l
|
12
>m+ AH+ = oe ASE
"+
fat) A+
ACE+ ASE+
. . . .. B
2 %
<S 82 ks =9=2=3
B 8 T
- avolr N f;
WWM s
=0 s o ¥y T|oMs Hdl 7
| < NIA-
D = —5{90A  oA¥a [y
[E] 7
EL) 10
¢ . NN
N T
[ U 24
&)
—AAMN—1
W

AT+

SYIRUWIYSNRUY = WRIBEp Aeiusuwe)e® eyl

www.nixieclcok.com.ua



The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

Acy
§ e
G e Y]
)| Lglano sa i o oo salyr -
NoO N9 [ ] o] ano [ Wy
—s{sL0 L0
24 5| £AN0 LN f7 Lo Lo N 7140
SA ON9 LNO ML kod M fg—= 5|90 2 91no N[5 390 E o
— NI f <{s0 NI fz 0 _
| ¥ino N {70 dOTHS ¥1n0 N 370 dO7HS fir =
A_A_l bo—{ €100 N e 0 ety £100 N e +€0 oty =
b {2100 N 23 z1n0 Ny +|z0
\_\, w0 NI {10 Hno N 0
i | e ] o 2,
TceoZNTN 3 e qreezNIn | Aot
dos1 QS6SOHYL QSBSOHYL
O % g
e s 5 e
ACTH — —
. * n .
Zd! - b m
2 ) —_— LH ie Nas
tdlr—o] i | 2 8 Ty e
8 (o] w w ) 4
8o o) L 4 .-
e L Le o ~ e m . .
olr—or) 9 T <
Sl s L) 3 o
i v b4 L H
i 2 b - 1 o 4 =
o
e 3 e ™ 1'e Ve w
0l o] ] S IS
| elorew i) 2o S > =
¥ vy ¥ v —T N
YIHA VIHA YIHA
Ace+T 3 e 2 AcE+0 Ase+ 3
B oa 3 33 3 3 g e
o - w B L T
o 53 w o 5
g, <7\l gk, 7L 8w 7 Eh. =% B % |
01008 | Le
Seid— (383 $5 ) £} : o
3 3 a5 = 3 E=5a 7| NI"950/03d As¥ 5
o] LN09S0/13d
vas
» L4 - o - or VeI
= B d¥ J0E0TENLS S 5 e
W: H £l H =2 ws w|8d MOS/INI
5 ] 3 @ 25 [ e g PR
> > > A > A = wlo|y
g Q 19 18 —_ +{ LsuN g o v wy
8 = N . 8 = N - § i 109N
g g = g => T H
- 1€2£50
b} |
o o e+ m AL+
AH+ AH+ AH+ AH+ T ASE+
°
ACE+ ASE+
S - - * *

£90YEON

%09S AL
n
ul
% AeerxolL
s
]
u
5
© — I4x-Et )
[
1y
ot
g 283
o
Sz, o
g5 8
ChBE

] A
I T 14
09ZAAB FI%:.#WNL e
AN
zt'e

AH+ AT+

Jamod

www.nixieclcok.com.ua




The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

an ﬂ,i_:__:_ n.”,..uum =" E %w@/@ )
en ® u = o-u.”. S " " 3 ( \\\ P ///

M Memz) . 2 I S

— 3 uﬂnuo //\ .‘,.

Y = | ﬂ\ -

&4 8d \\ww/m cu O ﬂ\

P

P

zn an

GNIEIPARDCIDRS XU NRESY T ELUUDT A

SOTE L IRTITITIT ﬁo _ |H °© miupmn  mErr o
-PM-H_\\ ] , P O m m . > o n_------- -mz_-.uuoh - .I
gy o oI oo o SmeE o -
a m o o o o _— 0 — o =il
m o OO0 o o ©0 o (oo o 09 o nunm

= o0 o o “ o o “ o

Tiefgooc | cee Wi
e e 'H ES e -M-

D 4 -meH-m- = mfm n e T

NPT ™=t e lwim mlﬂ il e T | .y .,

www.nixieclcok.com.ua




The assembly and exploitation of Nixie clock IN-14 4 - tube sets documentation.

- A lanail: (D )00 s |
e = _om :g . vl o \50/ .
N m R R
[!7._ 5:-"0 O 0 - ;: - oUFssovzaw ﬁ ) K

e 1 =l T
Ml g 5O © im = ; BN
1 A 0 | N
{:}v:‘ .0 N s I H W
3 0o

i

74HCS595D
ULN2003D

IIIIIIII )

o

/ o N
L ' ‘
i oo:° ¢ |

o p—o

W
0 0

o BYV26C O\ ~

o

3,3k 3,3k

o O
ST

32F030F.
DS3231

1
8|
g

e 1B ==L

b}
I J | R

DS18B20

00 .=/
o

ll‘
|

0

6

20k
nn

o
o o

&

o)

8

=
Valuess Nkdie: cleoclk [Kit-IN=14} ([Full)
o

[ |
O-O -0 = = b — =
8 H N \ = f—
Sy — Lo = =
B - £ m— - \ /] F ] g: =
™ - | % /| E)
oo = ot —IZ =
.I I o = ° l\'ﬁ; - —
= 9 o= B o
m | [ O\ o= g::'/ B
2% o) dm 1 =
:. o] . — ‘W = | i | )\,\FTV/
.3. (o] OD al = LO]E
[ 1t} o © v & ] - =
mo - i1fn = = /o)
Lo & .

/\\
{
e
.20
N
l |
.
(
Iy
W
10k /
F
A
im
| |
BTA42
| |
nE-
D

www.nixieclcok.com.ua



