5.1 CxeMbI ynpaesieHUs mepMoOnpuUHMepPoM [opuauHar]
HOL[CI/ICTeMa yIipaBJI€CHUS TEPMOIICUATAIOIIUM MEXaHNU3MOM COCTOUT U3 CICAYIOINX OCHOBHBIX Y3JIOB:

JipaiiBephl MPUBOJIA IIIATOBOTO JIBUTATEINsT — MUKpocxembl DD,
UHTEpQEIic ypaBleHHUs TEPMOIIEUYATAIOICH TOJIOBKOIA;

CXeMa U3MEpEeHUs TeMIIepaTyphl MeYaTarollel ToJI0BKHY;

cxeMa OOHapyKEHHUs KOHIIA OyMaXKHOU JICHTHI.

PaCCMOTpI/IM pa60Ty KaX10ro u3 9Tux y3Ji0B 10 OTACIIbHOCTH.

B kauecTBe npaiiBepa MpUBOJa MArOBOTO JBUTATENS UCIIOIB3YETCS CIEIUAIM3NpOoBaHHas MuKpocxema DD1 —
BAG6845FS. Mukpocxema coaepxHuT jaBa H-mocTa ¢ BBIXOJHBIM TOKOM 110 |A W HH3KHUM BBIXOIHBIM ITaJeHUEM
HaNpsDKeHUS (CyMMa maieHus Ha 000X BBIXOIHBIX TpaH3ucTOpax (“BepxHeM’ W “HIDKHeM ) THIMYHO coctaiser 0,5 B
npu nporekaromieM Toxe 0,4 A).

[laroBsiii MBUTATENH MEYATAIONICTO MEXaHM3Ma COJCPKHUT MO JBE OOMOTKH C THIIOBBIM COIPOTHUBICHUEM
15 Om, makcumaibHOe Hampspkenue Ha nuHuM "+HDR" ¢ yuerom manenust Hanpspkenus Ha VT3 (TulaTbl CUCTEMHOM)
cocraBnsieT 7,2 B, mo3TOMYy MakCHMalIbHBIM MPOTEKAIOMNK dYepe3 KaKIylo U3 OOMOTOK TOK OTpaHUYHMBACTCS WX
OMHYECKHM compoTuBieHHeM Ha ypoBHe 0,5 A. O0e OOMOTKM MHOIKIIOYEHBI HANpsAMyI0 K BbIxomaM H-MocToB
mukpocxemsl DD1. Paccmorpum Tabnmmy cocrosHmid s BeHTHIsT BAG845FS. Tloxg o6osnauenmem "+VCC"
MMOHMMAETCsI HaNpshkeHue, moaaBaemoe Ha Bxo nutanus "VCC" (BeiBogpl 11 u 14 DD1), nox o6o3nauennem "GND" —
noteHnyail Ha BeiBoJax "MGND" (BemBoxsl 8, 1 DDI1), Ha normueckue Bxoasl "DIR" u "SD/" (Bxomsl 5, 4 u 12,13
COOTBETCTBEHHO) MOJAIOTCS CUTHAJIBI JIOTHYECKUX YPOBHEH.

Bxox "DIR" (5,4) |Bxox "SD/" (12,13)| Beixox "OUT1" (7,2) |Beixox "OUT2" (10,15)| Pexum 0OMOTKH
Jlornueckwuii "0" Jlorngeckuit "1" "+VCC" "GND" [Tpsmoit Tok
Jlornaeckuii "1" Jlorngeckuit "1" "GND" "+VCC" OOpaTHBIH TOK
Jlornueckwuii "0" Jlorngeckuit "0" OTKITIIOYeH OTKITIOYeH OcTaHoB
Jlornueckuit "1" Jlormgeckuit "0" OTKITIOYeH OTKITIOYeH OcTaHoB

Kak BuaHO M3 TaOuuipbl, npu nojade Ha Bxoz "SD/" HU3KOro ypoBHS, BBIXOJBI OTKIIFOUAIOTCS, M TOK Yepes3
00MOTKYy He mporekaeT. Bxonsl "DIR" ynpaBnsiioT HampaBiieHHEM TOKa, NpoTekaomero dyepe3 ooMmorku. Ha Beex
JIOTMYECKUX BX0JaX MHKpocxeMbl DD1 MUKPOKOHTpOIIEp BbIIAET HU3KHH YPOBEHb BCE BpeMs B padOveM peKUME U
peXUME MHKpONOTpeOeHHs, 3a HWCKIIOUYEHHEM BpEMEHM I[e4aTH WIM nepeBoja Oymarn. B atux pexumax
UCIIOJIB3YIOTCS IIATOBBIC JBUTATEIH MEXAHW3MOB JUIS MPHBOJAa OyMakHOW NeHTHl ueka. Ha munmu "MOT" (BXOmbI
"SD/" DD1, Beixox 32 mukpokoHTpoiuiepa DD1 muiaTbl cHCTEMHOI) MOSBISIOTCS BBICOKHE YPOBHH, pa3pellaroliye
MpOTeKaHue ToKa yepe3 oOMOTKH aBuratess, Ha quausx "PH1" (Berxon 30 mukpokoHTposuiepa DD1 mmatel cucTeMHOi)
n "PH2" (Beixom 31 wmmukpokoHTpoimiepa DDI1 mmaTel CHCTEMHON) TMOSIBIISTIOTCS MEAHIPHI, CABHHYTHIE JAPYT
OTHOCHTEJIFHO JIpyra Ha 4YETBEPTh MEpHOJa, Kak IOKa3aHo Ha pucyHke 3. Ilepmox cnenoBaHMs CHUTHAlIOB W,
CJICIOBATENLHO, CKOPOCTh BPAIIEHUS IABUIATENS 3aBHCHT OT peXMMa paboThl MpHHTEpa. B pekuMe medatd cKOpocTb
noga4yn OyMaru ompeJessieTcs BpeMEHEM aKTHBALMM HArPEBAaTENIbHBIX 3JIEMEHTOB TEPMOTOJIOBKH, KOTOPOE 3aBUCHT OT
BEIMYMHBI MHUTAIOUIETO HAMPSDKEHMs, TEMIEepaTypbl TOJIOBKM, IUIOTHOCTM BBIBOAMMOIO TEKCTa M IAapaMeTpoB,
OIIpe/IeJIeHHbIX TOJIb30BaTesieM. MUHUMabHas [UIMTEIbHOCTh MOoJyneproaa (aspl MpH NeyaTd IMyCTOW CTPOKH HIIH
nporoHe Oymaru coctasisier 1200 Mkc. B pexume nporona OyMakHOH JIGHTBI CKOPOCTh BpALEHHs JIBUTATENsl 3aBUCUT
OT HaJu4us Oymaru, orpeneisieMol ¢ momolsio gatyuka. [Ipu oOHapyxennn Oymaru nosmynepuon paser 1200 Mkc,
npu orcyTcTBuM - 8000 MKcC.
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Ecnu mpy HaXaTHM KIaBHIIM HPOTOHA JIEHTHI, ABUIATENIb HE BPAIIACTCs, BPAIIAETCs C1ab0 WM B 0OpaTHYIO
CTOpOHY — TO Tpobnema win B curaanax "MOT", "PH1", "PH2", B mukpocxeme DD1, nim B 0OMOTKax ABHTATENS, HIN
B coeanHEeHUN B pazbeMe X4. [IpoBepbTe HanM4IMe CUTHAIOB IPH ITOMOIIH ocumiorpada, HaxuMast KIaBHITy IPOroHa
JICHTHI. 3aTeM MPOKOHTPOIIMPYHTE HAJTHYNE CUTHAJIOB HEMOCPEACTBEHHO Ha KOHTAKTaX pa3beMa X4 IpH OTKIIOYEHHOM
JBurartene (BO3MOXEH OTKa3 OJHOTO U3 BbIxoqoB DD1), 1, HaKOHEIl, MOAKIIOYNTE MPUHTEP U MPOBEPHTE MPOXOXKICHNE
CUTHAJOB Ha MIAroBbIi JBUrarens. He OyaeT JMIIHMM TakKe MPOBEPUTh HCIPABHOCTH OOMOTOK JABHTATENs H
OTCYTCTBUE 3aMBIKAaHUH MEXKJy HUMHU.

[evaTaromuii MeXaHM3M TaKXe COAEPKHUT JATYMK OINpEJeNieHns] Haiu4uusi Oymaru. JlaTuuk IpeacraBiisieT
co0oit onronapy — cBeTouo (aHoX - KOHTAaKT 1 X4, kaTox - KOHTakT 3 X4) u npn-poToTpaH3uCTOp (3IMUTTEP KOHTAKT
3 X4, xonnexkrop koHTakT 2 X4). [Ipu npoBepke Hanuuusi Oymaru, KOTopasi MpoucXoaAuT kparkoBpemeHHo (0,5-1 mc)
nepeJi MevaThio KaXJOH CTPOKHM M MOCTOSHHO IPH INPOTrOHE Oymaru B cilydae ee OTCYTCTBHS, Ha aHOJ| CBETOIMOJA
nojaeTcs HampspkeHue nutaHus. [Ipy Hanwaum Oymarn cBET OTpaxkaeTcs M IomafaeT Ha (OTOTPaH3UCTOP, OTKPHIBAS
ero, u Ha nuHuN "PAP/" (Bxom 57 mumkpokoHTpoiuiepa DDI miatel cuctemMHOM) 00pasyeTcs HampsDKCHHE HHU3KOTO
ypoBHs. Ecnin Gymaru HeT, pOTOTpaH3UCTOP 3aKphIT,  HAa "PAP/" depes BHyTpeHHHI pe3nCTOp MHUKPOKOHTpOJUIEpa
(opmupyeTcsl HalpsHKEHUE BBICOKOrO ypoBHA. To ke caMoe MPOMCXOAWT MPHU OTKIIOUEHHH cBerogunona. Ceeromuon
BKJTFOYAETCSI KPAaTKOBPEMEHHO ISl OOHapy KeHUs1 OyMaru nepes medarbio KakKA0i CTPOKH U IPH MPOTOHE OyMard, ecin
TOCTIeTHSS HEe OOHApYKEHA.

Hanee paccMoTpuM HMHTepdelc ynpaBieHHs IedaTalouield roJoBKOW TepMmonpuHTepa. JlaHHbI nHTepdeiic
cogepxut curransl: "DAT", "CLK" un "LAT/", kotopsle BbIIaloTcsi U3 MUKpoKoHTposuiepa DD1 miatsl cucreMHoiM
(xoHTakTHl 29, 25, 26) M mocTynalT Ha yNpaBjeHHE Iedararouiei rojaoBkoi tepmonpuHrepa. Curnan "DAT" - ato
CHTHAJ IIOCIIEJOBATENIbHBIX JaHHBIX, 3arpy’KacéMbIX BO BHYTPEHHHME PErucTpbl Inedartaronieid ronoBkd. [lo ¢poHTy
curtaia "CLK" npoucxoaut 3arpyska ogHoro oura nanusix. I[Ipu neyatn tekcra curnan "CLK" umeer Bua Meanzpa c
gactoToi or 368 kI'1y 1o 900 kI'1t, curuan "DAT" taxxke xaotnuecku usmensercs. Curnain "LAT/" SBaseTcss CUTHAJIOM
BHYTPEHHEH Ilepe3arpy3Kd, Ha 3TOM BBIXOJE B PEXHME Me4YaTH IOJDKHBI TOSIBISTHCS KOPOTKHE OTPUIATEIHHBIE
HMITYJIBCHI JUTUTENFHOCTRI0 TpubmsuTensHo 500 He 1 yactoToit npoxoxaerus 300 - 800 I,

PabGoroii mevaTaromeii TooBKH yrpasigeT Takxke curaan "STB". Ilpu Hanmuauu curHaia BEICOKOTO YPOBHS Ha
3TOM BXOJ€ JIOTHKA II€YaTaONIeH TOJOBKM BKIIOYAET HATPEBATEIbHBIC JIEMEHTHI, COTJIACHO JAHHBIM 3arpyKCHHBIM B
Hee 1o mHTepdeiicy ynpasieHus. B pexxnme medatd (HO HE B PeKHUME MPOTOHA JICHTHI) Ha 3TOM JTMHUK (GOPMHPYETCS
BBICOKHH YPOBEHb.

Ecnu kayecTBO neyaTH HU3KOE U HE 3aBHCHUT OT NapaMETPOB HACTPOWKH MIIH II€4aTh BOOOIE OTCYTCTBYET, TO
cienyer nposeputh suaun "CLK", "DAT", "LAT/", "STB" u cxeMy u3MepeHHs] TEeMIIEpaTypbl FOJOBKH M BXOJHOTO
HanpsokeHusl nutaHus. [lo AByM mocienHMM mapameTrpaM MHUKPOKOHTPOJUIEP PAaCCUMTHIBAET BpEMsl aKTHBALUH
TEPMOTOJIOBKH, M TIPH HEMCIIPABHOCTH LIeTIel U3MEPEHUsI ITHX NTapaMeTPOB PACCUUTAHHOE BpeMsi OyJIeT HeZ0CTaTOUHBIM
JUIst Ie4aTH. MUHUMalIbHOE BpeMs akTUBAIMK - 1 Mc.

Tepmomnedararomias TOIOBKa COAEPKUT MOITYIPOBOJHUKOBBII PE3UCTOP, CONMPOTHBIEHHE KOTOPOTO 3aBUCHT OT
TeMrepaTypsl. MUKPOKOHTPOJUIEPY HEOOXOANMO 3HATh TEMIIEPATYpy MeUYaTaromieil ToI0BKH, YTOOBI PACCUUTATh BPEMS
aKTHBAIlMHM HarpeBaTeNbHBIX 3JIeMeHTOB. [l dToro mpu momomiu BetpoeHHoTo AIIIT (BXOoA 54 MHKPOKOHTpOLIEpa
DD1 matel cucTeMHON) u3MepsieTcs HalpshDKeHHe Ha nenurtene R24(TumaTtel CHCTEMHOM )/ TepMOpPE3nCTOp, Mo1aBaeMoe
gepe3 RC ¢unstp Ha R23 1 C26 (mmatel cucteMHoit). Mmeercs crieranbHbBIN TECT, MTO3BOJIIONINNA TTPOBEPUTH PabOTy
JAHHOM IIEIIH.



5.1 Thermal printer control circuits
The subsystem of athermal mechanism control consists of the following main nodes:

Stepper motor drivers — DD1 microchips;
TPH control interface;

TPH temperature measurement circuit;
Paper-out detection circuit.

Let us consider the operation of each node.

A special DDI1 chip is used as stepper motor driver— BA6845FS. The chip includes 2 H bridges with output
current up to 1A and low output voltage drop (the drop sum on both output transistors (“upper” and “lower”) typically
makes up 0.5V by 0.4 A current flow).

Printing mechanism stepper motor includes 2 windings with 15 Ohm standard resistance, maximum line
voltage "+HDR" taking into consideration VT3 voltage drop (system board) makes up 7.2 V, therefore maximum
current flowing through every winding is limited by their ohmic resistance at 0.5 A level. Both windings are connected
directly to DD1 microchip H bridges outputs.

Let us consider the table of states for BA6845FS gate. "+VCC" designates voltage fed to "VCC" power supply
input (DD1 outputs 11 and 14), "GND" — potential on "MGND" outputs (DD1 outputs 8 and 1), logical level signals are
fed to "DIR" and "SD/" logical inputs (inputs 5, 4 and 12, 13 respectively).

"DIR" input (5,4) |"SD/" input (12,13)| "OUT1" output (7,2) |"OUT2" output (10,15)| Winding mode
Logical "0" Logical "1" "+VCC" "GND" Direct current
Logical "1" Logical "1" "GND" "+VCC" Reverse current
Logical "0" Logical "0" Disabled Disabled Stopped
Logical "1" Logical "0" Disabled Disabled Stopped

As you can see in the table, low level signal fed to "SD/" input switches off outputs, and the current does not
flow through the winding. "DIR" inputs control the direction of current flowing through the windings. The
microcontroller produces low level on all DD1 chip logical inputs all the time in the operating and micro consumption
modes, except for the printing and paper feeding modes. In such cases stepper motors are used to move receipt printing
tape. High levels appear on "MOT" line (DD1 "SD/" inputs, system board DD1 microcontroller output 32), allowing
current flow through motor windings, on "PH1" lines (system board DD1 microcontroller output 30) and “PH2" (system
board DD1 microcontroller output 31). Meanders shifted relatively to each other on the quarter of a period, as it is
shown in the figure 3. The period of signals succession, and therefore motor rotational velocity depends on the printer
operation mode. Paper feed speed is defined by TPH heating elements activation time in the printing mode that depends
on the supply voltage value, TPH temperature, print density and user-defined parameters. The minimum length of phase
half-period during empty line printing or paper skipping makes up 1200 microsec. Motor rotational velocity depends on
the paper presence detected by sensor in paper skipping mode. If paper is detected half-period equals 1200 microsec,
else - 8000 microsec.
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Figure 3

If motor does not rotate, rotates slowly or in the reverse direction when skip key is pressed, the problem is
either in "MOT", "PH1", "PH2" signals or DD1 microchip or motor windings or connection to X4 socket. Check the



availability of signals by means of an oscillograph, pressing the paper skip button. Then check the availability of signals
directly on X4 socket contacts by a switched off motor (the malfunction of one of DD1 outputs is possible) and finally
connect the printer and check the signal passage to the stepper motor. Motor windings operability and absence of shorts
between them is also important to check.

Printing mechanism also includes the paper-out sensor, which is an optocouple — light diode (anode - contact 1
X4, cathode - contact 3 X4) and npn photo transistor (emitter contact 3 X4, collector contact 2 X4). When checking the
paper availability that is executed short-term (0.5-1 msec) before printing each line and continuously if paper is skipped
or absent, the supply voltage is fed to light diode anode. If paper is present the light is reflected and falls onto the
phototransistor opening it, and low level voltage appears on "PAP/" line (system board DD1 microcontroller input 57).
If paper is absent, phototransistor is closed and high level voltage is formed on "PAP/" line through the internal
microcontroller resistor. The same situation occurs when light diode is switched off. Light diode switches on shortly for
paper detection before printing each line and when paper is skipped, if it is not detected.

Let us consider the TPH control interface. This interface includes signals: "DAT", "CLK" and "LAT/", emitted
by system board DD1 microcontroller (contacts 29, 25, 26) and fed for TPH control. "DAT" is a signal of data sequence,
loaded to TPH internal registers. One data bit is loaded by "CLK" signal front. When text is printed out "CLK" signal
takes shape of meander with frequency from 368 kHz to 900 kHz, "DAT" signal also changes chaotically. "LAT/" is a
signal of internal reload, short negative impulses of about 500 nanosec length and 300-800 Hz frequency must appear on
this output in the printing mode.

The TPH is also controlled by "STB" signal. If a high level signal is present in this input the TPH logics turns
heating elements on, according to the data loaded into it by control interface. A high level is formed on this level in the
printing mode (but not in the paper tape skipping mode).

If printing quality is low and does not depend on the setting parameters or printing is absent, "CLK", "DAT",
"LAT/", "STB" lines, TPH temperature and input supply voltage measurement circuit must be checked. The
microcontroller calculates the TPH activation time by the last two parameters, and if these parameters measurement
circuits malfunction, the calculated time will be insufficient for printing. Minimum activation time - 1 msec.

TPH includes a semiconductor resistor; its resistance depends on the temperature. Microcontroller must know
the TPH temperature to calculate heating elements activation time. That is accomplished by means of a built-n ADC
(system board DD1 microcontroller input 54), voltage, fed through RC filter to R23 and C26 (system board), is
measured on R24 divisor (system board) / thermal resistor. There is a special test to check the operability of this circuit.
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