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LlLTpux M3 Bepcumn 2 c LED ancnneem
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Cxema pa3meLyeHUs1 arieMeHToB

8§T006.003 V1.2
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Cnucok Kkomnnekrauum
Reference Value Type Analog | Qunt. | Note
Microchip
AD4 LM224 SO-14 1
Transistor
VTI BC847 SOT-23 1
Potentiometer
VR6 10 kQ | B
Resistors
R1, R7 1,2 kQ SMD 0805 2
R2 1,2 MQ SMD 0805 1
R3, R§, R9, R11 10 kQ SMD 0805 4
R4 750 kQ SMD 0805 1
R5 200 kQ SMD 0805 1
R10 15 kQ SMD 0805 1
Capasitors
Samsung CC0805 B 104
Cl1,C2,C4 K500 (0805 X7R 0,1pF 10% | SMD 0805 3
50V)




Reference Value Type Analog | Qunt. | Note

Murata GRM40 Y5V 105Z

C3 50 (0805 Y5V 1uF -20+80% | SMD 0805 1
50V)

C5 10 uF x 6,3V (electrolit) SMD, d=6mm 1

Connector

Not used




MaeHast nnama ST007.05

Cxema ANeKTpunyeckasa npynHUunnuarbHas
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Cnucok komnnekrauum

Electric circuit reference Value Package Analog | Qnt. | Note
Microchips
DDI Atmegal 6L-16A1 TQFP-44 1
DD2 MC33063A SO-8 1
1,2
DD4 pA78S40PC PDIP-16 1
DD5 V6340RSP3B SOT-23 1 1
2
Quartz resonator
BQl1 16,000 MHz SMD 1
Buzzer
BZ1 WECI12-111B DIP 1
Inductance
L1,L2 see note 2 3
L3, 14 22 uH (EC24 type) DIP 2
Capasitors
C1,C5,Cl16 100 uF x 25V DIP 3
C2,(C3,C24 1000 uF x 10 V DIP 3
C4, C8, C10..C14 0,1 uF 0805 7
2
Co, C9, C22 16 pF 0805 3
C7 560 pF 0805 1
C15 1500 pF 0805 1
C17 10 uF 0805 1
Diodes
D1, D5..D9 10BQO15TR SMD 6
2
2
2
Resistors
R1 300 Q 0805 1
R2 180 Q 0805 1
2
R4 21 KQ (1%) 0805 1
R5 1,2 KQ (1%) 0805 1
R6 3,6 KQ (1%) 0805 1
R7 43 KQ 0805 1
R8 100 KQ (1%) 0805 1
2
R10 18 KQ 0805 1
R11 1,8 MQ 0805 1
R12, 27 120 Q 0805 2
2
R14.R16 1Q 0805 3
R17 240 KQ (1%) 0805 1




Electric circuit reference Value Package Analog | OQnt. | Note
R18 76,8 KQ (1%) 0805 1

R19 100 Q 0805 1

R20, R21, R23, R24, R26 4,7KQ 0805 5

R25 47KkQ 0865 1 2
R22 1 KQ 0805 1
Transistor

VTI IRLML6402 SOT-23 1

= SR SOF23 1 2
VT3 BC847 SOT-23 1
Connectors

X1 B 9B-XH-A 1

X2 PLS-2 1

X3 B 2B-XH-A 1

X4 PLS-6 1

X5 BH-10 1

X6 B3B-FH-A 1

X7 FB-12 1

XX B3BXH-A 1

X9 B 3B-EH-A 1

Jumper

J1 short circuit 1 4
12 short circuit 1 4
I3 short circuit 1 4
J4 short cirquit 1 4
Notes

1. With E3## top marking (where ## refers to the producers lot number)

2. Not used

3. Inductance: core — 13x7x5 mm MPP(100)
permalloy; wire — @ 0,63 mm, lacquerred copper;

winding — 25 turns.

4. Shorted




Hacmpotuka nnambsi ST007.05

Mnata ST007.05 — ato nnata BOW (6noka o6pa6oTku
nHdopmaumm) Becos LWtpux M3 co cBeToaMogHOW MHOUKAUMEN.
HacTtpoiika nnatbl 3aknto4yaetcss B KanmbpoBKe BCTPOEHHOrO B
Hee BONbTMETpA.

BCTpOeHHbIN BONLTMETP

B nnate ST007.05 BecoB LUTpux M3 co cBeTogMoaHOW WHOMKALMEN €CTb BCTPOEHHbIN BONLTMETP, KOTOPbIA
namepseT HanpskeHve nutaHua BecoB. OH cOCTOMT M3 (CM. cxemy) genuTens Ha pesuctopax R17, R18 u
BCTPOEHHOTO B MUKpokoHTporinep DD1 AUI. HanpshkeHue uamepsieTca Ha KoHTakte 1 pa3béma X1 (Ha aTtoT
KOHTaKT, 4yepe3 BbIKMtoyaTenb, Npuxoaat 0ObeOUHEHHbIE C MOMOLLbI0 AMOLOB HAaMpshKEHUs OT akKymymnsaTopa,
DaTapeek 1 CETEeBOro NCTOYHMKA NUTaHus).

X1
T DD1 ATmegalé6
EUCEE B 5..12v
SW 1 =
SW 2 +—
R17
TRANS I 3 —
RN T 240K (1%) 20
TRANS 3 5 ADC 7
EﬁgT g ] 4 R18 29 AREF = 2,56V
76,8K (1%)
ACC 8 — c10
GND 9 4 :[-01

B cooTBETCTBUMN C U3MEPEHHLIM HaMpPsPKeHEM BEChI NPOU3BOAAT creayloLmne AencTBus:

« Ecnu HanpsbkeHve Hwke 5,5 BofbT, TO Ha Becax MWraeT Todka HamnpoTUB 3Hadka £/ paspsiaku
akKymynsitopa.

* Ecnn HanpsbkeHune MeHblle 5,4 BOMbT, TO BECbl WM34alT MEPUOOUYECKUIA 3BYKOBOW CUrHasn, coobuuasi
nosb30BaTento 0 HE0BXOOUMOCTU MX NOA3APSANTL, BbIKITHOYUTL UMM 3aMEHNTL BaTapenku.

Kpome TOro, ecnn HanpsbkeHue MeHblle 5,7 BOMbT, TO BEeCbl MEPEKNIoYaT CKBaXHOCTb Y  UMMYSbCHOMO
crabvnmsatopa nuTaHuA (CM. CXemy), nyTeM MNOAKMIOYEHUS [OMNOMHUTENBHOrO pesnctopa R7 B uenb
3apsga/paspsga Bpemsasagatollero koHgeHcatopa C7. NepekntoyeHne CKBaXXHOCTU HEOBXoaMMO AN NpaBubHOM
paboTbl MMMNYNbCHOro crtabunusatopa nNpu Marnow pasHOCTM MeXAy BXOAHbIM (HeCTabunmMampoBaHHbIM) U
BbIXOAHbLIM (CTabMNN3NPOBaHHBIM) HANPSHKEHUSIMMU.

DD2 MC34063 DD1 Atmegalt
R7 47K
31 PAG
CTIME [ 3
28 GND
C7
:l: 560p



KannbpoBka BonbTmeTpa

Ona kanubpoBKkn nNpeaycMOTPeH cheumarnbHbil PeXxuM, B KOTOpbIA Mnata nepexoauT aBToMaTuyecku, ecnu
3aMKHyTa nepemblyka J4.

Heobxoanmoe o6opyaoBaHue
1. Bechbl ¢ HacTpanBaemow nnaTomn
2. NictouHuk nuTtanmnsa DC 6..7 BonbT unu 3apspkeHHbIA akkyMynsaTop

3. Undpposor mynstumeTp (pekomeHnayetcs Mmynstumetp MASTECH MY-64) onst nuamepeHusi NOCTOSAHHOIO
HanpshkeHusa 0o 20 BonbT, KOTOPbIN JOMmMKeH MMeTb auckpeTHocTb 0,01 Bonbra u TouHOCTL +0,5% npwm
Nn3MepeHnn BbilLleyKa3aHHOro HanpsaXXeHus. BHumaHue! He,qonycmmo ucnonb3oBaTb MyJNbTUMETP C
pa3psikeHHoun b6aTapeen!

Mopsaok kKannépoBKu

1. 3aMKkHYTb Nepemblyky J4 (ecnv nnarta HoBasi, TO NEPeEMbIYKA YKe 3aMKHYTa Mefblo)

2. MopcoeanHUTb K BeCaM akkyMynaTop (MM BMECTO HErO CTabunmM3npoBaHHbIA UCTOMHUK HanpsikeHust 6..7 BONbT.
3. MNoakniounTs MyNsTUMETP NIKOCOM K KOHTaKTy 1 1 MUHYCOM K KOHTaKTy 9 pasbéma X1, Kak noka3aHO Ha pUCyHKe.

4. BknounTb Beckl. ocrne BKIOYEHWA BECbI Cpa3y NepenayT B PeXuMM KanvOpoBKM BOMLTMETpPA UM UX AUCMNEN
NPUYMET BUA NokasaHHbIi Ha pucyHke. B none LIEHA 6yaeTt nHamumpoBaTbCa N3MEPEHHOE HanpsbKeHNE.

5. C nomouubto knasuwl 17 1 18 BbICTaBUTb Ha Becax 3Ha4YeHue U3aMepeHHoro HanpsbkeHust Ha 0,02..0,04 BonbTa
HWXe, YeM N3MEPEHHOE MYIETUMETPOM.

6. BbIKNIOYNTL BECHI.

7. Pa3soMKHYTb nepemMblyky J4.
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Cxema pa3melyeHUs1 IrieMeHToOB
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Cnucok KoMnreKkraumum
Electric circuit reference Value Package Analog | Ont. | Note
Microchips
DDI1..DD4 STPIC6C595 SOIC-16 4
LEDs
LEDI..LED4, LED9, LED10 L-1154ID (red, @3 mm) | DIP 6
1
HL1..HL18 BA-D5620RCBW-T DIP 18
Capasitors
Cl..C4 0,1 uF 0805 4
C5 1000 uFx 10V DIP 1
Resistors
RI1..R48 120 Q 0805 48
R49..R55 300 Q 0805 7
R56..R65 4,7 KQ 0805 10
Transistor
Q1..Q7 IRLML6402 SOT-23 7
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Electric circuit reference Value Package Analog | Qnt. | Note
Connectors

X1 BH-10R (90°) DIP 1

Notes

1. Not used
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LlTpux M3 Bepcumn 2 c VFD aucnneem

lnama ycunumensi ST006.003

Cxema aneKkTpuyeckas NnpuHUunuanbHas
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Cxema pa3meLyeHUs1 arieMeHToB

8§T006.003 V1.2

R4 RS
AD4
Eme S =
(10
|
mr] | o | B ¢
[c2 ] ci1 | [R10] ca R7 | |o XS
™~ -t 0| o N
< A L J L )
L
Cnucok Kkomnnekrauum
Reference Value Type Analog | Qunt. | Note
Microchip
AD4 LM224 SO-14 1
Transistor
VTI BC847 SOT-23 1
Potentiometer
VR6 10 kQ | E
Resistors
R1,R7 1,2 kQ SMD 0805 2
R2 1,2 MQ SMD 0805 1
R3, RS, R9, R11 10 kQ SMD 0805 4
R4 750 kQ SMD 0805 1
R5 200 kQ SMD 0805 1
R10 15 kQ SMD 0805 1
Capasitors
Samsung CC0805 B 104 K500
C1,C2,C4 (0805 XTR 0,1uF 10% 50v) | SMD 0803 3
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Reference

Value

Type Analog | Qunt. | Note
Murata GRM40 Y5V 105Z 50
€3 (0805 Y5V 1uF -20+80% s0v) | WD 080 !
C5 10 uF x 6,3V (electrolit) SMD, d=6mm 1
Connector
Not used
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MaeHass nnama ST007.01

Cxema ANeKTpunyeckasa npynHUnnuaribHas

KEINZ z7
L KEINT 25
NKEINZ 385
NKEINE 24
KEIN% 23
L KEINT 22
W21
[ 22 3

2 L

B B3 1 B

LHECIN

(o .

Fins

RXI

ooz XHZ
Rz 4K7
Ti{IN} Ti¢!
T2{IN}
X2
RE2Z2

Fin ] Narns
i X
Z SN
=z RX

XHZ 0s
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Cxema pa3melyeHUs1 IrieMeHToOB

- S | N — X4@ «Q) «\Q) «\Q} \,O) —
o L —
‘ DDDDDDDD O 0 R6]
X2 Ol
@J @M DD3 .— :
(ooooooo | O]
EE.]:: @ E % o o o OFS@ ]
R T R e ot 60
@ix1| /© R8¢ ] o 2 —
9 g [G8] © T 19
P T ) @ a_? [ Bz
12| 8 NG
- FICICICICICICICIC]CIC]@© S
Cnucok Komnnekrauum
Electric circuit reference Value Package Analog |Qnt. |Note
Microchips
DD1 Atmegal 6L-16A1 TQFP-44 1
DD2 V6340RSP3B SOT-23 1 1
2
ADI1 MC7805 TO-220 1
Quartz resonator
BQ1 16,000 MHz SMD 1
Buzzer
BZ1 WECI12-111B DIP 1
Capasitors
C1 47uF x25V DIP 1
C2 1000 uF x 25V DIP 1
C3 470 uF x 35V DIP 1
C4, C7,C8, C9, C10 0,1 uF 0805 5
2
Cs, Co 15 pF 0805 2
Cl1 10 uF 0805 1
Cl12 100 pF 0805 1
C18 100 uF x 10 V DIP 1
C19 470 uF x 10 V DIP 1
Diodes
D1, D2 2W10 RC-2 2
D3, D4 10BQOISTR SMD 2
D5 MBRO520LT1G SMD 1
VD1 BZV55C5V0 SMD 1
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Electric circuit reference Value Package Analog Qnt. |Note
Resistors
R1, R3,R6,R7 4,7 KQ 0805 4
2
R2,R9 100 Q 0805 2
R5 1 KQ 0805 1
R8 10 KQ 0805 1
Transistor
VT1 BC847 SOT-23 1
Connectors
X1 WH?7 1
X3 PLS-2 1
X4 BH-10 1
X5 PLS-6 1
X7 B 3B-EH-A 1
X9 FB-12 1
Jumper
JMP1 short circuit 1
Notes

1. With E3## top marking (where ## refers to the producers lot number)

2. Not used
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Cxema pa3mMeLleHuUsi aNIeMeHTOB
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Cnucok komnnekrayuum

O0603HaUCHHE HA CXEME Homunan Kopmyc Amnanor | Ko [Tpum.
Jluoo
D1 IepeMbluKa 1 |
Konoencamoput
Cl1,C2 0,1 uF SMD 0805 2

2
C4 100 pF x 50V DIP 1
Mukpocxemuol
DD3 PT6324 1
Pesucmopwi
R1 82 kQ SMD 0805 1
R2, R3, R4 4,7 kQ SMD 0805 3
R5, R6, R7 10 Q SMD 0805 3
BJI unouxamopwi
H1..H6 7-LT-131GNK (FUTABA) 6
Pazvém
X1 BH-10R 1
[Ipumeuanus

1. 3aMKHYTO HAKOPOTKO

2. He ucnons3yercs
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UupgukaTtop Futaba. Cnucok napameTpoB AN KOHTpons

JKU

1 1 1

—v

T T T T T T 1
'

Pucynok 1: Hanpsoicenust numanust 8aKyyMHO-1HOMUHECY eHIMHbIX
unouxamopos Futaba 7-LT—-131GNK 6 secax LlImpux M5T sepcuu 3 u

LImpux M3.
[Tapametp 0O0603H. Min. Typ. Max. Equauisn
Hanpspkenue nHakana Ef 2,52 2.8 3,08 V, AC
CeTouHOE HANpPSIKEHUE ec 18 20 22 Vp—o
AHOJIHOE HamNpsKEHUE eb 18 20 22 Vp—p
Hanpsbkenue cMemeHus Hakaia Ek 4,0 5,0 6,0 V, DC

Hanpsioxenue Hakana Gopmupyercs 0OMOTKOM TpaHchopmaropa co cpeiHeil TOUKOi.

Hanpsiokenue cMmenieHus Hakajia — [MOJIOXKEHUE cpeiHed Touku Hakaia (1-il KOHTakT pa3péma
Tpanchopmaropa B Becax M3 Bepcuum 3, u 4-if - B Becax M3 Bepcuu 2) OTHOCHTEIBHO BBICOKOTO
OTPHILIATENILHOTO HANPSDKEHUS ec (eb) — ycTaHaBnuBaeTcs ctabmmutpoHom BZX55C8V2.

O6o3HaueHue HanpspkeHuit Ha cxeme: ec, eb — —VH (VEE); Ef — FIL1, FIL2 (NAK1, NAK2);
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lMpouedypa nepenpozpaMmMupo8aHuUsi MUKPOKOHmMpoisisiepa Atmega16

Heob6xoamnmoe o6opyaoBaHMe u maTepuansbl

e [lepcoHanbHbin komnbtoTep (MK) ¢ yctaHoBneHHom nporpammoint AVR Studio 4
e BHyTpucxemHubii nporpammatop AVR ISP mkll
e [lepexogHuK, cxeMa KOTOpOro NpefacTaBreHa HUXe.

Cxema nepexogHuka gnsa nporpammatopa AVR ISP mkll
X2

X1 I PROGRAMMATOR
BOARD Name
Name Pin Do REMOVED
SCK > REMOVED
MISO MISO
MOST VTG
RST SCK
GND MOST
VTG /RST
GND
REMOVED
10 REMOVED

BH-10

i
=

o[ | o o=
ko Joo [~ [ [on [ Jeo [N |- e

EHR-6 o
o

(B pasbéme X1 koHTakThl 1, 2, 9, 10 yganeHsl).

e  dain ¢ MuKponporpamMmmMon, COOTBETCTBYIOLLEN Tuny BecoB (*.hex)
e Becobl WTpux M3.

Mopsapok aencTBMU NpU NPorpaMMupoBaHUn

Moakntounte nporpammatop K MK

3anyctute Ha MK nporpammy ARV Studio 4

Moakntounte nporpammatop k pasbémy X4 Ha nnate ST007.05 nnu k pasbemy X5 Ha nnate ST007.01.
MoakntounTte Beckl K ceTu nepeMeHHoro Toka 220 V, 50 'y yepes aganTtep, NOCTaBNAEMbIA B KOMMMEKTE C
Becamun. Knaeuwy >0< cnepgyetr agepxkaTb B HaXaTOM COCTOSIHUM HA BCEM MPOTSDKEHMM MNpoLeaypbl
NPOrpaMmMmnpoBaHUsA: ycTaHoBKa dbto3-, NOK-OUMTOB, aBTOMaTU4eCKOe NPorpaMMuUpoBaHue.

e B nporpamme AVR Studio 4 BbinonHuTe nyHKT meHo “Tools/Program AVR/Connect...” B nosiBusLuemcs
OManoroBom okHe BblbepeTe Tun nporpamMmmartopa 1M nopT NOAKMIOYEHUS 1 HaxMnTe KHonky Connect...

Select AVR Programmer

Platfarm: Part:

STKADD or AVRISF
JTAG ICE
JTAGICE mkll Cancel

Tip: To auto-connect to the programmer used last time, press the 'Programmer’
button or the toolbar,

Mote that the JTAGICE cannot be used far programming as long as it is
connected in a debugging session. In that case, select 'Stop Debugging' first.

Disconnected Mode:
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lMocne coeguHeHus NporpamMmartopa WM ynpasBfsiolWen nporpammbl BbibepuMTe TWM MUKPOKOHTposnepa
(BbIiNagatoLLmii cnucok B naHenu “Device”) u cainn ¢ npoLUmMBKOM (KHOMKa ¢ TpoeToumeM B naHenu “Flash”)

AVRISP mkll

Program ]Fuses ] LockBits ] Ad\ranced] Board ] Auto ]

~ Device -

IATmega‘IE :J Eraze Device

~ Programming mode: |

i ¥ Erase Device Before Programming
" f ¥ Verify Device After Programming
- Flash =
£ Lse £E Lyt A i Emony
% Input HEX File |D:\test hex D
Program J Werify Read I
~EEFROM
i

o — o
|

Program ] Verify Read

Detecting on "USE' ...
AVRISP micll with serial number GRR0ARI20470 found.

MepenguTe Ha Bknaaky Board, u HacTponTe nporpammaTop Ha paboTy Ha 4YacTtoTe He Bbiwe 125 Ky, (Ons
3TOro m3 BbiNagatowero cnmcka ISP Freq Hy)XHO BbiIOpaTh 4acToTy M HaxaTb KHornky Write).

AVRISP mkll

Proglam] Fuses ] LockBits ] Advanced Board ]Auto ]
Voltages
VTarget: - o - -

Bead Voltages

Oscillator and ISP Clock

,—_| Read

ISP Freq: 1250kHz | Aftainable: 125.0 kHz

Mote: The ISP frequency must be less than 1.4 of the target clock

Revision

Hw: B0, FW major: D1, FW minor: (<06 Upgrade

Setting ISP frequency SD=0x06 .. OK
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e [lepeiante Ha Bknagky Fuses n oTmeTbTe (blo3-GuThl. lMpolUMBKa BeCOB paccuuTaHa Ha paboTy c
kBapuem 2Mry. Ecnv B nnaTte sanasH KBapl, APYroro HOMWHamna, TO HY)XHO C MOMOLLb (blo3-GUTOB

BKMIOYUTb BHYTPEHHUI reHepaTop MUKPOKOHTponnepa Ha Yyactoty 2MIL (CM. pUCYHKU HUXE).

AVRISP mkll

AVRISP mkll

Program  Fuses ]LockE'rts ] Advanced] Board ] Auto ]

™ On<Chip Debug Enabled; [OCDEN=0] ~
[T JTAG Inteface Enabled; JTAGEN=0]

I Serial program downloading (SPI) enabled; [SPIEN=0]

[V Preserve EEFROM memory through the Chip Erase cycle; [EESAVE=0]
[T Boot Flash section size=128 words Boot start address=81F80; [BOOTS:
[T Boot Flash section size=256 words Boot start address=81FD0; [BOOTS:
[T Boct Flash section size=512 words Boot start address=81E00; [BOOTS.
[+ Boct Flash section size=1024 words Boot start address=$1C00; [BOOT!
[T Boot Reset vector Enabled {default address=$0000); [BOOTRST=0]

[¥ CKOPT fuse {operation dependent of CKSEL fuses); [CKOPT=0]

[T Brown-out detection level at WCC=4.0 V; [BODLEVEL=0]

[+ Brown-out detection level at WCC=2.7 V; [BODLEVEL=1]

¥ Brown-out detection enabled; [BODEN=0]

[ Ext. Clock; Start-up time: 6 CK =+ D ms; [CKSEL=0000 SUT=00]

[ Ext. Clock; Start-up time: 6 CK = 4 ms; [CKSEL=0000 SUT=01]

™ Bxt. Clock: Start-up time: § CK + 64 ms: [CKSEL=0000 SUT=101 bl
hd | *

W Auto Verfy

Program
[~ Smart Wamings <

Wenfy Fead

Setting mode and device parameters.. QK]
Entening programming mode.. OK!
Reading fuses .. IxC1, 52 .. OK!
Leaving programming mode.. OK!

e Ecnu xe B nnaty 3anasH kBapL, HoMuHanom 2MI'y, TO HY)KHO C MOMOLLbIO ObH3OMTOB BKIMIOYNTL BHELLHUIA

KBapL, (CM. PUCYHKU HUXeE).

AVRISP mkl| =]

Program  Fuses ]LockE'rts ] Advanced] Board ] Auto ]

[ On-Chip Debug Enablad; [OCDEN=0] ~
[T JTAG Inteface Enabled; JTAGEN=0]

[% Serial program downloading (SP1) enabled; [SPIEN=0]

[# Preserve EEPROM memory through the Chip Erase cycle; [EESAVE=D]
" Boot Flash section size=128 words Boct start address=51F20; [BOOTS:
" Boot Flash section size=256 words Boct start address=S1F00; [BOOTS:
" Boot Flash section size=512 words Boct start address=S1E00; [BOOTS.
[# Boot Flash section size=1024 words Boot start address=51C00; [BOOT!
[ Boot Reset vector Enabled {default address=50000); [BOOTRST=0]

[ CKOPT fuse {operation dependent of CKSEL fuses); [CKOPT=0]

[ Brown-out detection level at WCC=4.0 V; [BODLEVEL=0]

[ Brown-out detection level at WCC=2.7 V; [BODLEVEL=1]

[ Brown-out detection enabled; [BODEN=0]

[T Ext. Clock; Start-up time: 6 CK + D ms; [CKSEL=0000 SUT=00]

[T Ext. Clock; Start-up time: 6 CK + 4 ms; [CKSEL=0000 SUT=01]

™ Bxt. Clock: Start-uo time: 6 CK + 64 ms: [CKSEL=0000 SUT=101 b
£ | *

V' Auto Verffy

Ver
™ Smart Wamings i

Program

Setting mode and device pamsmeters.. OK!
Entenng programming mode.. OK!
Reading fuses .. IxC1, &AF . OK!
Leaving programming mode.. OK!
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Program Fuses l LockBits ] Advanced ] Board ] Austo ]

[T Ext. Clock; Start-up time: & CK = D ms; [CKSEL=0000 SUT=00] ~
[T Ext. Clock; Start-up time: & CK = 4 ms; [CKSEL=0000 SUT=01]

[T Ext. Clock; Start-up time: 6 CK = 64 ms; [CKSEL=0000 SUT=10]

[T Int. RC Osc. 1 MHz; Start-up time: 6 CK + 0 ms; [CKSEL=0001 SUT=00
[T Int. RC Osc. 1 MHz; Start-up time: 6 CK + 4 ms; [CKSEL=0001 SUT=01
[T Int. RC Osc. 1 MHz; Start-up time: 6 CK + 64 ms; [CKSEL=0001 S5UT=1
[T Int. RC Osc. 2 MHz; Start-up time: 6 CK + 0 ms; [CKSEL=0010 SUT=00—
¥ Int. RC Osc. 2 MHz; Start-up time: 6 CK + 4 ms; [CKSEL=0010 SUT=01
[T Int. RC Osc. 2 MHz; Start-up time: 6 CK + 64 ms; [CKSEL=0010 S5UT=1
[T Int. RC Osc. 4 MHz; Start-up time: 6 CK + 0 ms; [CKSEL=0011 SUT=00
[T Int. RC Osc. 4 MHz; Start-up time: 6 CK + 4 ms; [CKSEL=0011 SUT=01
[T Int. RC Osc. 4 MHz; Start-up time: 6 CK + 64 ms; [CKSEL=0011 SUT=1
[T Int. RC Osc. 8 MHz; Start-up time: 6 CK + 0 ms; [CKSEL=0100 SUT=00
[T Int. RC Osc. 8 MHz; Start-up time: 6 CK + 4 ms; [CKSEL=0100 SUT=01
[T Int. RC Osc. 8 MHz; Start-up time: 6 CK + 64 ms; [CKSEL=0100 S5UT=1
M Bxt. RC Osc. - 0.9 MHz: Start-up time: 18 CK + 0 mg: [CKSEL=010™
4 | >

v Auto Verfy

Program
[~ Smart Wamings <

WVerify Read

Setting mode and device parameters.. OK!
Entering programming mods.. OK!
Reading fuses .. (xC1, 52 .. OKI
Leaving programming mode.. QK!

AVRISP mkll

Program  Fuses l LockBits ] Advanced ] Board ] Auto ]

7] Ext. Crystal/Resonator Medium Freq.; Start-up time: 258 CK + 64 ms; [C
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 1K CK + Oms; [CKS |
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 1K CK + 4 ms; [CKS
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 1K CK + &4 ms; [Ck
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 16K CK + O'ms; [Ck
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 16K CK + 4 ms; [CK
[~ Ext. Crystal/Resonator Medium Freq.; Start-up time: 16K CK + 64 ms; [C
7] Ext. Crystal/Resonator High Freq.; Start-up time: 258 CK = 4 ms; [CKSE
7] Ext. Crystal/Resonator High Freq.; Start-up time: 258 CK = 64 ms; [CKS
[~ Ext. Crystal/Resonator High Freq.; Start-up time: 1K CK = O ms; [CKSEL
[~ Ext. Crystal/Resonator High Freq.; Start-up time: 1K CK = 4 ms; [CKSEL
7] Ext. Crystal/Resonator High Freq.; Start-up time: 1K CK = 64 ms; [CKSE
[~ Ext. Crystal/Resonator High Freq.; Start-up time: 16K CK + 0 ms; [CKSE
[# Ext. Crystal/Resonator High Freq.; Start-up time: 16K CK + 4 ms; [CKSE

7] Ext. Crystal/Resonator High Freq.; Start-up time: 16K CK + 64 ms; [CKS —
Vv

3 | >

W Auto Verfy

Veri
[~ Smart Wamings i

Program

Setting mode and device parameters.. OK!
Entering programming mode.. OK!
Reading fuses .. xC1, BeAF . OK!
Leaving programming modsa.. QK!




e [lepenaunTe Ha Bknagky LockBits n oTmeTbTe NOK-6UTHI, KaK MOKa3aHO Ha PUCYHKE HUXE.

EoIX

AVRISP mkll

Program | Fuses LockBis ]Advanced] Board | Aute |

I Made 1: Mo memory lock features enabled

I Made 2: Further programming disabled

¥ Made 3: Further programming and verfication disabled

¥ Application Protection Mode 1: Mo lock on SPM and LPM in Application Se
I Application Protection Mode 2: SPM prohibited in Application Section

I Application Protection Mode 2: LPM and SPM prohibited in Application Sec
I Application Protection Mode 4: LPM prohibited in Application Section

I¥ Boot Loader Protection Made 1: Mo lock on SPM and LPM in Boot Loader
"] Boot Loader Protection Mode 2: SPM prohibited in Boot Loader Section
I Boot Loader Protection Mode 2: LPM and SPM prohibited in Boot Loader €
I Boot Loader Protection Mode 4: LPM prohibited in Boot Loader Section

< b

[V Auto Verfy

Program Verd Read
[~ Smart Wamings £ il

Setting mode and device parameters.. OK!
Entering programming mode.. OK!
Reading lockbits .. BxFC .. OKI

Leaving programming mode.. OK!

o [lanee, nepengute Ha Bkrnagky Auto, OTMeTETE MYHKTbI aBTONPOrPaMMmMPOBaHUSA, Kak MOKaszaHO Ha PUCYHKE
Hke n HaxxmuTe kHomky Start. Ha nossusweecs npegynpexgeHne “WARNING! These fuse settings will
disable the JTAG interface! Click OK to continue or Cancel to go back and modify the fuse values”
(MPEOYNPEXOEHWME! Hactponku dbto3-6utos oTknodat nHtepdenc JTAG! Haxmute kHonky OK ans
npoposkeHms nnm Cancel 4Tobbl BEPHYTLCA U M3MEHUTb 3HadeHust bio3-6utoB) oteeTsTe OK. [Mocne
9TOro Ha4yHeTCs MpOoLEeCcC MPOrpaMMMpoOBaHMSA M B HUXKHEN 4acTu OKHa ynpaBnstowlen nporpammbel OyayT
BbIBOOUTBLCA COOOLLEHMS O 3aBepLUeHWM OTAENbHbLIX 3TArNoB NPOrpaMMUPOBaHUS C yKazaHMeM cTaTtyca
3aBepLUeHnst. Y Bcex aTanoB nporpammMmupoBaHus AomkeH bbitb ctatyc OK.

AVRISP mkll

Proglam] Fuses ] LockBitz ;'-‘«.dvanced] Board Auto ]

¥ Erase Device

¥ Check signature
¥ Program FLASH
¥ Verify FLASH

™ Read FLASH

™! Program EEFROM
[ Verify EEFROM
[T Read EEFROM
™ Write osc. cal. byte
¥ Program fuses

¥ Verify fuses

™ Read fuses

[ Enable fuse wamings

¥ Program lock bits [ Logtofile
¥ Verify lock bits )
™ Read lock bits ~

[ae

Fuse bits verfication.. OK
Witing lockbits .. eFC . OKI
Reading lockbits .. BxFC .. OK!
Lock bits verfication.. OK
Leaving programming mode.. OK!

e [lporpamMmMupoBaHMe CUYMTAEeTCH 3aKOHYEHHbIM, KOrAa BHU3Y OKHA yMpaBnslolen nporpammbl MNOSBUTCH
Hagnueb “Leaving programming mode.. OK!”.

lMpumeyaHue: nocne nporpaMMUMPOBaHWS MAaBHOW MnaThl, ee HeobxoauMo HacTpouTb (NepeuHuuManu3npoBaTb
namsiTb U HACTPOUTL BOSNLTMETP).
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Cnucok komnnekrauum

Electric circuit reference Value Package Analog Qnt. Note
Microchips

DDI1 KF33BDT-TR TO-252 1
DD2 EM6353BX2SP3B-3.1 SOT-23 1
DD4 LPC1114FBD48/302 LQFP-48 1
DDS5 HX711 SO-16 1
Capacitors

Cl1,C2 47 uFx 16 V SMD, @6mm 3
C3..C5,C11..C13,C15,C17,C19 0,1 puF 0805 9
Co6 10 uF 0805 1
C7 47 uFx25V SMD, @6mm 1
C8 100 uFx 10V SMD, @6mm 1
C18 100 uF x 10V B case 1
C20, C21, C26, C28 1000 pF (NPO, 5%) 0805 4
Diodes

D1, D2, D3, D4, D5 SS14 SMD 5
VDI SMAJ16 SMD 1
VD2 BZV55C3V6 SMD 1
Resistors

R1 0,5Q 2010 1
R2 1 Q(0,5%) 2010 1
R3, R6,R9, R10 120 KQ (0,5%) 0805 4
R4, R7 1 KQ 0805 2
R8,R12, R14,R16 30,9 KQ (0,5%) 0805 4
R13, R15, R24 10Q 0805 3
R17,R25 0 Q jumper 0805 2
R18, R19 470 Q 0805 2
R20, R21 1 KQ 0805 2
R24, R31, R35, R27 4,7 KQ 0805 4
R37, R38 110 Q (0,5%) 0805 2
R39, R40, R30 100 Q 0805 3
Transistors

VT1, VT2 IRLML5103 SOT-23 2
VT3,VT4 FMMT617 SOT-23 2
VT7 PDTCI114ET SOT-23 1
Inductances

L1.L3 SR0604 330KS SMD 3
Speaker

BZ1 PB-1221P-5.5Q 1
Connectors

X3 FB-12 1
X4 BH-10 1
X10 PLS-2 1
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Hacmpolika nnamesil ST007.08 V1

Mnarta ST007.08 — ato nnata BOW (6noka 06paGoTkn nHgopmaummn) Becos LLUTpux
M3 co cBeToAMOAHONM MHAMKauUMeW. HacTponka nnatbl 3aknio4yaerca B kannbposke
BCTPOEHHOTO B Hee BonbTMeTpa M WM perynatopa HanpskeHWss nNUTaHus
nHagukauum (5 Bonebr).

Cravana cnegyet HacTpoutb LLIWMM 5 Bonbt.

STO07.08

BcTtpoeHHbIn BonsTMeTp U LUAM perynatop

6.12v B nnate ST007.08 ecTb BCTPOEHHbLI BONLTMETP, KOTOPLIA U3MEPSIET HanpsiKeHue
nutaHns BecoB. OH cocTouT (CM. cxemy) u3 genutens Ha pesuctopax R6, R12 u
BCTPOEHHOro B MukpokoHTpornnep DD4 ALMN. HanpskeHue namepsieTca Ha KOHTakTe
1 pasbéma X1 (Ha 3TOT KOHTaKT, Yepe3 BbiKMovaTenb, NpUxogaT obbeanMHEHHbIE C

R6
120K(0.5%) MOMOLLbIO IUOAOB HaMpsbKEHUs1 OT akKyMynsitopa, 6aTtapeek U CETEBOrO UCTOYHUKA
nuTaHnA).
B cooTBeTCTBMM C M3MEpPEeHHbIM HanpsPKeHMeM Bechbl MPOU3BOAAT criegyloLime
c3 - :
R12 iy AencTBus:
30k9(0.5Y) - =

* Ecnu HanpsikeHne Huxke 5,5 BonbT, HA Becax MuUraeT MHgopMauus B norne
MACCA.

* Ecnn HanpsikeHne meHblle 5,4 BONbT, TO BeCbl M3O4aloT Nepuoanyeckui
— 3BYKOBOW CUrHan.

HanpsixeHve nutaHust MHAVKaLWMW perynmpyeTcss MUKPOKOHTPOSNIEPOM — OH U3MEPSIET HaMnpshkeHWe U reHepupyeTt
mmMmnynscbl LUMM. KoHTponb HanpsikeHnsa npoucxoauTt ¢ Yactotonm npumepHo 50 kIy. WupuHa perynuposku LM
npumepHo 200 MKc.

IRLML5183  cposos 330KS

R10
120k(e.51)

R15
1@

VT4
FMMTB17
R19

NPN

Heobxoanmoe o6opyaoBaHue
1. Bechbl ¢ HacTpamBaemMow nnaTomn
2. NictouHuk nutanmnsa DC 6..7 BonbT unu 3apsbkeHHbI akkyMynsaTop

3. Umndposon mynstumetp (pekomeHgyetcs mynstumetp MASTECH MY-64) ons M3amMepeHust NoCTOSHHOrO
HanpshkeHnsa 0o 20 BOMbT, KOTOPbIN AOMmKeH uMeTb anckpetHocTb 0,01 Bonbta n TouHOCTh +0,5% npu namepeHun
BblLLeyKa3aHHOro HanpsbkeHus. BHumaHue! HeponycTMMo ucnonb3oBaTtb MyNLTUMETP C  pa3psbkeHHOM
6atapeen!
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Kanubposka LLULUM 5 Bonbt

Ons npoBepkn n kanubpoekn WM 5 BonbT cnegyeT cHadana nogknouuMTb K MnaTe TOMbKOo NUTaHue W
NPOKOHTPONUPOBaTb MYMNLTUMETPOM HanpsbkeHue 5 BonbT Ha Bbixoge DD3 (cm. pucyHok). Ecnu HanpsbkeHue
6onee 5,3 Bonbt unu meHee 4,3 Bonbt, To Nnata HencnpaeHa. 3aTeM CHSITb HanpsbkeHWe C Nnatbl U NOAKMIYUTD
VHOMKaLUWIo, KraBmaTypy n 3aMkHyTb nepembliukn PVC 1 CALIBR, nogatb nMTaHve Ha nnaty v C MOMOLLbIO KNaBULL
MY 11 n 12 BbicTaBUTb HanpsbkeHne nutaHna 4,85...4,95 Bonbr.

M.,

—————— MACCA, xr
Ll 11

T+ N d
. — j

o

CTOMMOCTE, pys.

]EHL:br’

9..12V
CALIBR

1n 12 |

KannbpoBka BonbTmeTpa

Ons kanubpoBKM BOnbTMETPa 3aMKHYTb nepembluky PVC (ecnv nnata HoBasi, TO MepeMbldka YXe 3aMKHyTa
mMeapbto). pagympoBoyHas nepemblyka X10 gormkHa ObiTb pasomkHyTa. [logknounTb K Mnate MHAWKAUMK U
KnaBmaTtypy v nogaTb HanpsbhkeHue, brnmakoe K akkymynatopHomMy (6 Bonbr). MNogkniounte MynsTUMETP MAOCOM K
KOHTaKTy 1 M MWHYCOM K KOHTakTy 9 pasbéma X1, kak nokasaHo Ha pucyHke. C nomouwpto knasuw 17 un 18
BbICTaBMTb Ha Becax 3HayeHue wuamepeHHoro HanpskeHus Ha 0,02..0,04 BonbTa HUXE, 4YemM W3MEepeHHoe
MynbsTUMeTpoM. CHATb NUTaHune, nepepesaTtb nepemblyky PVC.

rifmﬁccm Kr
o [
T oL &
—m

615 LA, py6. /i

PVC CTOUMOCTB, pys. }

CAL br
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lpoepammuposaHue mukpokoHmpoJsinepa LPC1114 na nname ST007.08 V1

MUWKPOKOHTpONNep MNpPOrpaMMUpPYeTCs C MOMOLLBI BCTPOEHHOIO 3arpy3duMka Mo  JIMHWAM  aCUHXPOHHOIO
nHtepcpenca RXD n TXD. 3arpy3umk cTapTyeT aBToMatM4ecku, ecrnvm naMaTb MUKPOKOHTpOIiepa nycra unu ecnm

npv noaBeaeHun nuTaHus Gbina 3amkHyTa nepembldka PROG (X5).

Martepuanbl n o6opyaoBaHue

1.
2.
3.

Komnbtotep ¢ MS Windows.

Mporpamma FlashMagic (moctynHa Ha www.flashmagictool.com).

lMpeobpasoBaTens ypoBHeln nHTepderca RS-232 B yposHu TTL (3,3V) unu npeobpasosatens uHTepgenca
USB B acuHXpOHHbIN nHTepdenc ¢ ypoBHAaMK TTL (Hanpumep, Ha 6a3e mukpocxemsl FT232RL. Onsa aton
MUWKPOCXEMbl HEOOXOAMMO ckavaTb M YCTaHOBUTb ApalBepbl BUPTyanbHOro com-nopTta (4OCTYMHbl Ha

www.ftdichip.com).

C ucnonb3oBaHnem npeobpasoBaTens ypoBHe MUKPOKOHTPOMNEP NporpaMMupyeTcst Yepes pasbém X6 Ha

nnate (CM. cxemy).

Ecnn xe Ha nnate HanasHbl anemeHTbl DD6 n C22..C26, R36, TO nporpammupoBaTb MOXHO 6e3

npeobpasoBaTens ypoBHeN, Yepes pasbem X9.

Mopsapok paboTbl

1.

Ecnu nporpammupoBaHme Gyget npou3BoanTbes ¢ Yepe3d uHtepdenc USB, TO HY)XXHO CHayana BbISICHUTb

HOMEp BUPTyanbHOro com-nopta. [Ins 3TOro Hy»KHO:

1.1 OTKpbITb AncneTyep ycTponcTs, BeTky "MopTtel (Com n LPT)".

B, fueneTuep yerpolicts

=10 %]

KoHcone  defictere Bua  Cnpaska

= | H &S 2=Ea

b DVD 1 CO-ROM anckosoas!
4% IDE ATAJATAPT KOHTPOANEPL!
- Braeoapantepe:

g [INCKOBRIE YCTPORACTES

B JEVKOERIE, BMAE0 M MIPOBLIE YCTPOMCTES
i KnasnaTypel

KomMnbaTen
% KoHTpORREpE! YHUEEPCANEHOH NOCNEA0EATENEHDH WHHEI LUSE
- % MornTope:
M_, MEILIM H MHBIE YEaSHIBAHILWE YCTPOACTES
B+, Moptel (COM MLFT)
(y ECP nopT npuHTepa (LPTL)
F\.} MNacne 0BaTenEHEIA NopT {COML)
%8 Mpoweccope
HE CeTepbie nnathl
- } CHCTEMHBIE YCTPORCTES
{8 ¥cpofictea HID (Human Interface Devices)
[+]-85 KOCT-KOHTPONNEPL! WiHE [EEE 1394

1.2 MNogkniounTb K KOMMNbIOTEPY NpeobpasoBaTenb YPOBHEMN.

1.3 Banucatb Homep USB Serial com-nopTa, KOTopbIin 0TOGpa3nncs B gucneTyepe yCTponCTB:

B, fueneTuep yerpolicts

=10 %]

KoHcone  defictere Bua  Cnpaska

= | H &S 2=Ea

s DWD W CO-ROM ancKosods!

[ IDE ATAJATAPT KoHTpONNEPE!

- Braeoapantepe:

g [INCKOBRIE YCTPORACTES

@), 3eyKoBLIE, BUASD M MIPOBLIE YCTPORCTES
i KnasMaTypel

-~ iy KomMneoTep
é KOHTPOANEDE! YHHEEPCANEHOA NOCNEAOEATENLHDM WHHEI LSE
- » MoHHT OpEl
1) M 1 iHeie pKasmB0WLAE YCTpORCTES
Bl MopTel (COM M LFT)

M ECP nopT nprHTepa (LPTL)

USE Serial Part (COM4)

F\.} MNacne 0BaTenEHEIA NopT {COML)
%8 Mpoweccope
HE CeTepbie nnathl
- _J CHCTEMHBIE YCTPORCTES
{8 ¥crpofictea HID (Human Interface Devices)
[+]-85 KOCT-KOHTPONNEPL! WiHE [EEE 1394
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2. 3anyctutb nporpammy FlashMagic n ycTaHOBUTb criegyroLime HacTPOVKK:

o o~ ow

:Flash Magic - NON PRODUCTION USE DNLY = IDlﬂ

Eile ISP Options Tools Help

GH QD@

Step1-C

Select Device... "

vER> v EH@D]

Step 2 - Erase

Erasze block 1 (0<001000-0x007FFF)

Eraze block 0 (0<000000-0x000FFF) j

COM Port. [COM 4 =0 |Erase biock 2 (0x002000-0+002FFF)
: Eraze block 3 [0x003000-0:003FFF)
Baud Rats: |115200 =l |Erase biock 4 (0004000 D:004FFF) -l
s INone (15F] j Erase block 5 [0:005000-0:005FFF)
; |¥ Erase all Flazh+Code Fid Prat
Oscillatar [MHz): I'I 2 I | Eraze blocks used by Hex Filz
Step 3 - Hex File
Hex File: ID:\test.hex Browse... |
Modified: Unknown mare info

Step 4 - Options Step 5 - Startl

v ‘erify after programming hart |
I~ Fill unused Flash

I~ Gen block checksums
I | Execute

Technical online articles about 8051 and ¥4 programming

vy esacademy. comsfag/docs [
| o

PucyHok 2

- HaXXmute Ha kHonkKy Select Device u Bbibepute ARM Cortex/LPC1114/302; (unn /301 — B 3aBUCMMOCTHU
OT MUKPOKOHTpPOMepa Ha nnate);

- COM Port - ykaszaTb HOMep com-nopTa unu paHee 3anucaHHbii Homep USB Serial com-nopTa;
- Baud Rate - 115200;

- Interface - None (ICP);

- Oscillator (MHz) - 12;

- Hex File - HaxkmuTe kHOMKy Browse v Bbibepute daiin ¢ npoLLnBKOW;

- yctaHoBuTe ranoyku Erase all Flash u Verify after programming.

OTKNOYUTL NNaTy OT KOMMbIOTEPA U OT NMUTaHMS.

3amMkHyTb nepembliky PROG (X5).

MoaknounTb NNaTy K KOMMNbIOTEPY, NoAaTb Ha Hee NUTaHue.

Haxatb B okHe FlashMagic kHonky Start. [Mocne okoHYaHMsI NPOrpamMMMPOBaHMS B CTPOKE COCTOSIHUS
oTobpasunTtbes Hagnueb Finished.
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Cxema pa3mMeLleHuUsi aNIeMeHTOB

BOTTOM VIEW

HL13

HL7

HL1

HL1S

HL9

HL3

= r-| | 0] [o| | = [ ] N G e
E o ||| || e e | | e t iz e

Laa

L)

HL17

HL11

HLS
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TOP VIEW

HL2 HL8 HL14
HL4 HL1@ HL16
HL6 HL12 HL18
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Cnucok komnnekrauum

Electric circuit reference Value Qnt.
Microchips
DD1 TM1640 1
Capasitors
C1 0,1 uF 2
C2 2200 uF x 10V 1
Resistors
R1,R12 4,7 KQ 2
R2..R11,R13..R18 5,10 16
LED Indicators
BA-D5621RCBW-1
HL1, HL2 (Common Anode) 2
BA-D5611RCBW (Common
HL3..HL18 Cathode) 16
Connectors
X1 BHR-10 1
Notes
1.
The following LED's must be removed from BA-D5621RCBW-1 module:
DIG.1: B, C, G.
DIG.2: A, D, E, F, DP.
wd,
RS (g
J! ,
s F) S
||‘II ‘HI | 3
= VA" o s ¢ DIG2
T [ S [ T4 W ey
| | | ' A ¥ y
o ¢ AJB - A ETCWD E|F|G|D
+PIN1
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Camodua2Hocmuka

Mpw BKMOYEHMM U B NpoLlecce paboTbl BEChI OCYLLECTBNSAT NPOBEPKY NPaBUIIbHOCTU OYHKLIMOHMPOBaHUS
cBoux GrOKOB U BbIBOAAT HA MHAMKATOP cOooOLWeHnss o6 owmnbkax (B pexunme rpagyMpoBKM camoguarHoCTMKa He

paboTaer).

Owwnobka E1

Owunbka E1 - "Ownbka Hyns npu BKMOYEHUN" BO3HWUKAET, €CNN MpU BKITHOYEHWM BECOB 3HA4YeHUe Beca
OTNMYyaeTca OT 3a[aHHOro MpY rpagyvMpoBKE HYNEBOrO 3HA4YeHWs Beca Ha BenuyuHy Gonee 2% HIB. B atom
cny4yae Ha Tabrno nHanumpyeTcs:

-
(N
-

Owwnoka E2

Mpun nosiBNeHnn Ha akpaHe owmnbkn E2 HyXHO HaxaTb knasuwy >T< ans Toro, YTobbl y3HaTb AOMONHUTENLHBLIN KOA,
OLLINOKM.

-£¢J - | - HenpaBunbHasa kanMBpoBKa BECOB.

-£J -2 - npu npoBepke HacTpoek BecoB Gbina BbisBMeHa olwnbka. B aTom cnyyae HeoGXoAMMO CTepeTb eeprom,
NPOn3BECTU NepekanmbpoBKy, coobLnTL 06 owmnbke pa3paboTuumky.

-EJ-3 - nposepka kanuGpoBKM BONMLTMETpPAa BbisiBUMa oWKGKY. CrnedyeT cTepeTb eeprom U Mpou3BecTU
nepekanMbpoBKy BONLTMETPA.

-E2-4 - He couwnacb KOHTPOJIbHasA CyMMa 3alMLLeHHON obnacTu eeprom. Hy)KHO CTepeTb eeprom,
I'IepeKaJ'IVI6pOBaTb BOJIbTMETP U BECHI.

-E2-5 - Het oTtBeTta ot ALMN. Heobxoammo npoBeputb ocuunnorpadom kadectso nutanus ALM, nposepuTb
nNuHUK cBasm Mexay AU n MUKPOKOHTPONEpoOM, ecnun Bce HOPMansHO - 3ameHnTs ALIM.

Owwnobka E4

Owwnbka E4 — «HenpeaeuaoeHHoe noBedeHve nporpammbl». B criyyae BO3HWMKHOBEHWUSI TakoW OLUMOKM
CBe[ieHVs O Hell Heobxoaumo nepenaTb pa3paboTyvkam BecoB. B criyyae BO3HMKHOBEHMWSI Takol owMOKM Ha Tabrno

HaMUMpyeTcs
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TeH30paTYUK

I'Ipumeprle 3Ha4YeHUsA conpoTuBrieHnsa Ansa gaTtynka
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