Kabenb K3

1
4

VCC2|

v
2

Mpunoxexne A nuct 1
CxeMa anekTpudeckas npuHUunmuaneHas oTcHeTHoro yctponctaa "Tonas-106K1-2". MNnata npoueccopa ACMK.687243.148-01 U3sm. O

2,0k

Vvul4

1_H1ILISR2M

VU15

R36

2 H11A817ASD

[TXD/MISO|

[RXD/MOS||

H11L1SR2m L
R21
VU13
47k [\ DAL 6
RL 24 ADMA83EAR .
ke a0—L 7} 3 vee | |ro +§
23en. BO—{ 71} i REI—1 2,0k
R2 24 R20 A DE .
N c3 | Sleno| | oif-2
OKPAH R3 100 VD3 7k °'1T
o—{ 7}
=T H11A817ASD
P11
1K
+128 vcd DAS
3Kp. O TMPOSBKS
Vee Out 1
4 2
o Conv/In [—=
g
2 GND Func -3
3 P12
8 20
P21
5 Op.
450028 DD2
FM24C16A-S
.
“—NC |RAM| Vcc
ap22 2 Inc wp
63en. O 3 Ine scL
470 4
— GND SDA
L

Kabenb K1.2

H11A817ASD

VU9 |4

V=

H11A817ASD

VU10 |4

V=

PK2

+UKI
vee VU16 o
( I
R52 ML
MPL - PS2732-1-F3 o X
DL vu17
ATMEGA128-16Al (XZ - L:EZX
PE7(IC3/INT7) (ADC7/TDI)PF7 R53 Mn2
PE6(T3/INT6) (ADCE/TDO)PF6 MP2 )] PS2732-1-F3 O 3kp
PE5(OC3C/INTS) (ADC5/TMS)PF5 s
PE4(OC3B/INT4) (ADC4/TCK)PF4 ]
PE3(OC3A/AINL) (ADC3)PF3 [-28 VU20 8
PE2(XCKO/AINO) (ADC2)PF2 v L:E: g
PE1(PDO/TXD) S e G R56 N K
PEO(PDI/RXD) (ADCO)PFO CEY o 20
550 PS2732-1-F3
:% PC7(AL5) PG3(TOSC2) %g vu21
o |Peeis PG4(TOSCY) [+ (XZ - L:EZX
\@739 PC5(A13) . RS7 w2
\@738 PC4(A12) PEN vee —— o 50p
o | Egzz:i;; pG2(ALE) |42 - 0(128)
PC1(A9) PGOWR) O 4B
PCO(AB) pc1(RD) P
RESET
PD7(T2)
PD6(T1) AGND
PD5(XCK1) GND
PDA4(IC1) GND
PD3(TXDL/INT3) AREF
PD2(RXDL/INT2) Avee
PD1(SDA/INTL) vee
PDO(SCL/INTO) vee
PB7(0C2/0C1C) (AD7)PA7
PB6(OC1B) (AD6)PAG
PB5(OC1A) (ADS)PAS
PB4(OCO) (AD4)PA4
PB3(MISO) (AD3)PA3
PB2(MOSI) (AD2)PA2
PB1(SCK) (AD1)PAL
PBO(SS) (ADO)PAO
XTAL2
XTALL
Gl R74 || 22
11,0592 1M
X2
PLD-20 —>
NET _[PIN
0(-5/12v) 1 j—{o(-suzw\
0(-5/12v) 2 VD2 bAs
+5/12v]| 3 DB106S L4940D2T5
+5/12v] 4
w215
U2l | 6 + c18 +
w22 |7 01
A e Lo T
STxD | 9 470 mkdp x 25 B 100 mich x 25 B
STXD
PFI
PFI
c1r
0,01 Mkt x 275 B
+U
+U
17 10BQO15 -
GND 19 Cc20 0,1 0,1
GND__| 20 2200 mkch x 16 B

KaBens K1.3



Mpunoxexne A nuct 2
Cxema anekTpuyeckas npyvHUunuMansHas oTcHeTHOro yctpomnctsea "Tonas-106K1-2". MNnata niamkaumm JCMK. 687244.099-03 N3m.1 [5]

R15-R19, R21, R22 - 56 Om
DD2 R20 - 300 Om SALS ITERWA HG4 R0-R145 HG10
74HC595M 2 SAQ8-11SRWA 74HC595M 390 Om SA08-11SRWA
15 A DD1L —
13|z ¥ 8 13|~ Qo 115 L]
(a2 o e Tl NGO all iz 7
(Ss) RCK Q2 (55) RCK o =
Power Table Q3 D A 35 = el > s
Ref Des|Device(Type) [Package|GND[VCC| i‘; SCIR Qa4 E 11,16 10| sem wli = 1116
DD2__|74HC595M |SO-G16]8 |16 SCK SCK Q5 F (Anod) sor0—2 sex sl 7 (Anod
DD3__|74HC505M_[SO-G16[8__[16 1 Q6 G P
DD4__|74HC595M [SO-G16[8 |16 [>—(mos—1Hsi Q7 DP Date)-14]g Tz
DDS 74HC595M |SO-G16 |8 16 Qs Q8 9
DD6 74HC595M |SO-G168 16 HG5 SAOB-11SRWA
DD7__ |74HC595M |SO-G16[8  [16 pD3 R23-R27, R29, HG2 DD6 _ 74HC595M SRWA
DDB__ |74HC595M |S0-G168 |16 74HC595M R SALS-11SRWA TARCSOM — DD12
DD9__|74HC505M_[SO-G16[8__[16 A o1 = {75) S
DD10_|74HC505M [SO-G16[8__[16 1l B Q2 = {75h RCK
DD11_|74HC505M [SO-G16[8__ |16 122 c Q3 = {B5Y 35, 35,
DD12_|74HC505M [SO-G16[8__ |16 D Q4 = = e SR 1l
DD13 |74HC595M |SO-G16[8 |16 10 |serm E Qs — {Csy (Anod)) ScK (Ano
DD14 |74HC595M |SO-G16|8 16 11 SCK F Q6 / m
DD15 |74HC595M |SO-G16(8  [16 G Q7 P (H5) si
DD16 |74HC595M [s0-Gi6[e |16 1l bP Q8 (DAT6 )
DD17_|74HC505M |SO-G16[8__|16
o7 HG6 SA08-LISRWA A HO12 SAOB11SRWA
74HC595M
o4 R31-R35, R37, R38 - 56 Om a5 Srwa 13 |- Qo7 (E6) N bo3s
74HC595M R36-300 Om = (Enz) ]C Q1 Z (F6) — [veca] (ene)—13G A 2
I EL 5 RCK Q2 ; (n6) F/_/B {55y—22{rek e [e
1= 1 Ve . Q3 {B6) S 35, Vec [
o] e]]e] o R m el o L e oL
(5s) RCK Q[ SCK ScK Qs - (ce) AN EEY PO D g |(Anod
Ty — gi 4 Q6 P @ 6 o 5 &
sl Q7 pd 14 DP1
1 5 (I DAT12 si
3 211 5]4 SCK SCK gz 5 8 (oatT) (oAT1Z) P2
—(pata)y—14 s Q7 ; - D8 HG7 SA08-11SRWA 74HC595M HG13 _SAOB-11SRWA
Q8 [—————(oATa)——— - TAHCSISM (e7) A DD14
{EN2) 9 B 7 1)
R14 12 (Enz)
2 (557 RCK g {55y—22Rrek
vce 35,
ﬁ E 11,16 10 |ssm
c2p|22 Anod SCLR
sck)—L sck F (Anod) (50— sex
11,0592 DD1 o
ATMEGAS-16AIl 14 14
L IXTALL Voo {AT9) st oAtz si
8 vcc
XTAL2
GND DD9 HG8 _SA08-11SRWA 74HC595M HG14 SA08-11SRWA
(SCK)PBS GND 74HC595M M oo ]
(MISO)PB4 GND 13| Qo
(MOSI)PB3 ADC? [Txo/misO (Enz) 21 (en2)—225
(SS)PB2 ADC6 [ [Rxomos| (55} RCK {ssy—22{rek
(0C1)PB1 RESET/ 10 | = 113155 veel N
(ICP)PBO PC5(ADCS) SCLR g 10fserr
11 (Anod) 11
PC4(ADC4) SCK SCK SCK SCK
(AINDPD7 PC3(ADC3)
(AINO)PDE PC2(ADC2) (EnD) st DAT1a 4 51
(T1)PDS PC1(ADC1)
(TO)PD4 PCO(ADCO)
(INTLPD3 (EN2) DD10 HGO _SA08-11SRWA. 74HC595M HG15 SA08-11SRWA
(INTO)PD2 AvCC 74HC595M 9 DD16
(TXD)PD1 AREF 13|= 13|
(RXD)PDO AGND|-2L 0.1 2 X2 14 (Enz) ¢ 2] (Enz) 12| ¢
(s2} OO, (sSy RCK (ss) RCK
(s1)-00 ) ved 35, vee] 4,
SCIR 1A1v1§ SCIR
sck)—2L sck (Anod) sck)y—2L sck
- - 14 14
(DaATa) sl (oAt s
Tadsauya ucnosHeHuu u3denuu
74HC595M HG16_SA08-11SRWA
Hanuyue lumarue ™ ooz |
nepemsidky | dam4ukoB Er e [4
0do3HaqeHue o \ Esy—12rek
U3denue Cxembl +12B pacxoda vee
(eM. nuem 2)| monauBa cs |c6 |c7 |c8 |co |clo |Cli |Cl2 [C13 |Cl4 |C15 |C16 |C17 |Cl8 [Cl9 |C20 ﬂ SCIR
: = g0 sex
Lo1 Qo1 Qo1 dos Jo1 Jo1 Jou Joa Joi Qo1 Jo1 Jo1 Jo1 Joa Joi Joa
Cepus Tonas-106K(128) | ACMK.687244.099-03 Mam. 0 33|  ECTb +128 I (o) |
Cepus Tonas-106K(5B) | ACMK.687244.099-04 Usm. 0 33 HET +58

106K (nnama uHdukayuu)



) qusgey

VD9 Y7

BZX55C100

Mpunoxexne A nuct 3
Mnata nuamkaumm JCMK.687244.099-03 N3m.1 [5]

C33

DAL L1
L4973D3.3 FU2
c2z YY) —
RLB0914-151K
2200 i 20 11A
’ ,jose sYne =
$—_—|our SS[g
R14§] out V5.1 R148
Py [ 4| enp ool lc2 7N vb2 ¥
i c24 5 16 c23 | 01 10BQO60 5,62k
DCMK.671111.003-03 DB106S — %e GND GND Ts < g
C26 VD3 10 P |oNP GND[— 8 10
0,01 Mk x 275 B VE=::2 ; . o o 6oV VB> 002
h 05A 2 vee comp Icos 3
L 10 tgoor INH L9 c27 RlSO co |+ |+
- Niok =
lomi. FUL +[C32  [ca1 220 10 |c29 |c28
zz%v 0,1A 228 l 022 L L
'5,25A 470 wkep x 50 B 100 M;gaoxMsz) B e
VD4
_tz2 10BQO15
DA2 N
MY > vce
1L4973D3.3 PE-54037S N +
VD5
| 20
osc svne - SMBJ5.0A § 10x558
out ss L
out V5.1
GND GND | N vb7
GND GND 30BQO60 ggi
GND GND ’
Vee VFB
Vee COMP
BOOT INH R157
47k

10,0

~
R159 16,2k
VD10
BZX84C6V8
N
| 2]
100k
cas L LS lpas
i MC33164P

VU5
4N33SD

VT1
BC817-40/T1

100 Mk x 25 B 100 mkdb x 25

X3
>— PBD-20
PIN] NET
\owuzwt 1 |o(-5/12v)
2 o(5/12v)
3 | +5i12v
4 | +5112v
* 5 | U21
L T
* 7| v22
L ol uee
9 | sxo
10| sTxD
1] PRI
12| PRI
—13
— 14
5] +U
6] +U
—17
—18
19] GND
_F 20| GND




»eEnT 1
omnon 2
BENbIN 4

KPAC 3
OPAHX 5

MpunoxeHne A nucT 4.

Cxema anekTpuyeckas npuHUunmuansHasa oTCHeTHOro yctponcrtea "Tonas-106K1-2".
Bbrniok cunosbix kntoven JCMK. 687243.007 N3m.4

R1 820 R27 10
[~ vu (6 ] . * LV ] O mn
62: vsy | T2 39
G R17
2 4 T1 VS1-VS6 BTA204-800
VU1-VUB R11 300 TCl
MOC3082 L 4
0,01 Mk x 275 B
—O KO1
R12 300
X1 = T c2 .
NET [PIN 0,01 Mkdh X 275 B
ML [ 1 R2 1k R28 10
KNni | 2 e
COM | 3
d ® ® O
0,01 Mk x 275 B KC1
R3 820 R8 300 R29 10
e 14 VU4 6 e ® * Vv O MM2
G R20
2 4 T1
R14 300
= T ca
L |
R9 300 0,01 mkd x 275 B
1 Lo KO2
€
X2 2
NET |PIN
MM2| 1 |— PR Y
KNz | 2 —
R4 1k R10 300 OoL b x2TSE R30 10
[~ }——3 vue 6 »{ N -e—0 208
=2
2 4
R16 300

[

KC2

0,01 mkdb x 275 B

1 XKENT

4 BEMbIN

3 KPAC

2 oMon

6 3EJIEH

7 CUHUW

5 OPAHX



=101 = HO'W Q = 0101 = HO'W Q
zs IS
! !
z 2
w = M = W |= N W =N
z9 K|
4]
M M m _m O T il 1 o o T
- e - °
|_| —_ N w N | w | |_| - N w N B w |
Sz |z 2lg|e| 2|5 glz |z 2sl=| 5| |1212|5
S HEHEEEINEEE =l2l3 [2|5[R|B[%|2|B|7| |E|E|7
LZS.VQ.Q/.OonwWOnn+va LZCo.VQg.LoQGmWOnn+mLZWOnA+W
N<LZ€.VC._C._7J.V€LM_M lZEVQQZ.VSLHQ/_
H o, ! w i P
v 4 £ )
M M m 11
= Y =
y i B I )
(6%)—{,ZWN90}-EVLIOL, 8 —_ &) LZNTI901-EVLIOL,
¥OH JOA Z9H ZOAu
~ N N N
w F= (6] N —_ ()] B w i |[—
FFL FIL T PUUFTTE | FITCEFELRR
e Il oldla|lE ([ DiE|lo+ |2 = |s2
=|8(R(8|8|53|5|2|= |5|5|=|B|B|2[2|® [BI3(R|2(B[B|R |2~ |>|E|®
/_99.V€7uluv0nn+W68/..V_GLuv0nn+WmNGQLQQVSZLWA+H
— N [T N
@ = A} @ |~ o [o & o (o |-
~N (o (o | w N |- —
: o = — 4
i i s 5
VOhOILD! nunesmzHu 1
ZNT90L-EVLIOL, o wesoume FPU— wmuseduk
soLq ouq &N
€OH £OAu
oy LOH WZ-1901-EVLIO L, WJOA

‘orgel nnigHHod e swadiaLan 9 ,zy-edeH,, Mdl X
LZINTI90T-€Beuo ], U, 2-T)90T-€euUo],, 81010d.10A XIGHLBhIL0 BMHAhOILMITOU BEXOShMdLISLE BNSX)

T lowuur g suHaxoumd| |




= 010 = HO'IM

=DL0N = HO LN Q
| | LS
|
4
[o%) — N W —_ N — N W —_ N
4]
M il 1l i 11 1 1 T
- °
= — N W — | N N W — [N W I_l
I_I —_ N w N N w N | W |
NS N o )
Wwﬂww Slel=lx|E an.w_nw =S ESIENES nva%_mm
NWmmUMWZM.&% NW.M%UMWZM%% qu.
ANENEEEEnEET NERPEREEEENENE
— [N Jw [ oo [ (e LM_M i S O i T S I L S I e Lo H o |~
H 2 il LY il
% 4 € 3
M M il M
\%
4 € l
w ~ [é)] N —_ (4] -~ wi iy [—
clel B I [~ PP
- z oo o | d - z e e Y = PU e ] = VM
RNRI=lIm|I=ZE[=l0 S INE DN = | = o |5 v|lo|lo|O|=|=2]T [O3 BN
ZISIR[RI2[R[Z[2[® |8]|3|=|B|S| |77 |5|z|R|RIBIBIR|Z|=|>|7 |7
./.9c._VQZLWA+W68L.V.CLWOnn+VZAN600/.997€ZLWA+U
— N |—
Igl_ln = ] o [~ o |o & |w [~ |-
~N (oo s Jw v = — (N
oo )
= = =
YOhOILM MMNesxuTHA 1 &
LZNTI90}-€VLIOL, o sesoumo KU snousedu
nouq yourg &
¢OH WCOAu
JOH W IN901-EVLIO L, Wl OAu

‘ouUgel MNIGHHodLiaLwe BWAGT 0 ,zi-edeH, Jd1 ¥
LZINTI90T-€Beuo ], U ,2-T)90T-€euUo],, 91010d.1OA XIGHLBhIL0 BMHAhOILMITOL BEXOShMdLISLE BNSX)
2 lovur g amHaxoLumd] |



Mpunoxexue B
Cxema anekTpuyeckas coeIMHEHUN YCTponcTBa oTcHeTHoro "Tonas-106K1-2"

LiJ

m| [0\
b0k npoyeccopa u UHQUKAUUU T &,
[lhama uHgukayuu 290yl cuul
Vo 2 benvll
baok cunobux knouel
[nama
Ny ==
= §§§§§\\NN§§\\ i QD K L 5
O[S S I A ] [ [ RN == oHm.| Llens xeam. 1
Bt i ) a|a +| + M ©
3%%}@? nln G| S ; 1 M MT o cz;um?
KOl o—aRde
A Il s [o o [ oo ool 2 = 2 2] 2 2 D 2 2 & 4 2 Kt WO o bes 4
SR SRS SIS SIS [ TR S T
o | SIS S ] e :
el B B S N S N e e e R 5|5 o |fosm| Leno | 2200 oL
| |
] 5 |l ME
u| (o7 N 2 | K
Ml o giﬂofjg 1 O
Kl o -
M2 o44Ree J
[lhama npoyeccopa WD odopan 5 _
0(-128) © benbi4
.
[Sa)
= NN E TN [N
& TroTdsoasg
5 < @ SETSSETERR
?OO 0000000000
= S EEEEFEBEER
| < ngm N RIEEE RIS
<o X[ ©
~| &N S N IS R I R EN S S S
m I
] N
0 (0)
* N N

©



Mnomba useomobumenda

domb. M4
180
? D
Qo
N
& +
bonam 3azemMneHua Mo
2 omB.$6.6
160
g
b
i ]
(@)
ER i )=

K4

K6

o

Mpunoxexue I
[[@abapuTHble, yCTAaHOBOYHbIE U NPUCOEOUHUTENBHbIE pa3Mepbl OTCYETHOro ycTponcTtea "Tonas-106K1-2"

/2.5

/.

=H]

il

==

29

98max

4 ombB. 6.5
® /@' — 5
750 ‘
- +
K2 K]
850
[i@]
O
900 o
800 ‘
PHK4 [(FNKS
®
70
15.5 100
269.5




