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1. Preparation

1.1tool

Oscilloscope, isolation probe, isolation transformer, display screen ,
control board, communication board, connecting wires , multimeter,
clamp meter, boat switch, two 4 P wire fans , soldering iron, tin wire,

desoldering machine, screwdriver, hot air gun, and repair accessories .



1.2 Schematiciagramof eachmoduleof the power board

Inverting
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2. Motherboard troubleshootingmethod

2.1 Auxiliarypower supplyabnormality

2.1.1 BATcannot beturned on

[

Confirmthat the whole machineis wired correctly.

Z Disassemblehe mainboardand checkwhether the components are poorly soldered,
soldered , inserted upside down , or incorrectly.

3 Poweron normally.

4 Measurewhether transistors Q9 and Q10 are damaged.If normal, measurethe voltage

between pins 7 and 5 of U10 (about 8V).

Ifabnormal,checkwhetherthe componentshere aredamaged.
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If U3isnormal, checkwvhether Q36,TX9,R215andU8are damaged.




2.1.2 ACcannot turn on

I Confirmthatthe whole machineis wired correctly.

Z Connect B AT and observe whether the machine starts normally . If it starts normally , it is
judged that the AC auxiliary power supply is faulty; if it cannot start , replace the control
board and try again. If it cannot start, it is judged that the main power supply auxiliary
power supply is faulty, please referto 2.1.4 .
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QX O K

Disassembleghe mainboardand checkwhether the components are poorly soldered ,
soldered , inserted upside down , or incorrectly.

Removethe control board.

TheACinput terminal of the mainboardis connectedto 100VACvoltage.

Measurewhether F1, REC1, and9 are working properly. Ifnormal, measurethe voltage
between pin 7 and pin 5 of U10 (about £28.5V).
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REC:

7 1fU10 is working properly, check whether Q1, R21 and U20 are normal and not damaged. 8
”  Measurewhether the supplyvoltageof the chip power supplyIC3845U 6 is normal ( the
voltageacrossthe 7th and5th pins) . If there isno voltage,checkwhether the chipresistors
R84,R 83 R74,chipvoltageregulatorszZD127D147D157D16, chigliode D 84, chipdiode
D29,transistorU9, plug-in resistorR21,andchippower supply 1C3845U 10aredamaged If
there is voltage, check whether the chip resistors R6, R92, R93, R90, R88, chip voltage
regulator ZD 26 , andansistor Q1 (need to check the front componengs damaged .

12



Checkhe IC3845nd
nearby components

2.1.3 PVcannotbe poweredon

T

Confirmthat the whole machineis wired correctly.

Z Connect BAT and observe whether the machine starts normally . If it starts normally , it is
judged that the main power supply and auxiliary power supply are normal; if it cannot start,
it is judgedthat the mainpower supplyandauxiliarypower supply are faulty, pleaserefer to

2.1.4.

3 Disassemblghe mainboardand check whether the components are poorly soldered,
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soldered, insertedupsidedown , or incorrectly.
4 Removehe control board.
5 ThePVinput terminal of the mainboardis connectedto a 150VDCvoltage.
9 Measure the voltage across the electrolytigpacitor C10 of the PV TO BUS pifithere is
no voltage check whether the diode D1 and inductor &r& damaged .
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If there is voltage, measurt@ée chip power supply IC 3845 U11 Is the power supply voltage
normal ( voltage across pin 7 and pin 51j there is no voltage, check whether the chip
resistors R101, R102 , R103, chip voltage regulators ZD8, ZD6, ZD7, ZD9, D30, chip diode
D84 , chip diode D32 , transistor U5, plogesistor R113, and chip power IC 3845 U10 are
damaged . If there is voltage, check whether the chip resistors R111, R41, R109, R108,
transistor Q4, and transformer TX2 (need to check the front componamesilamaged .
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Checkwhether componentsare

i

3
@ damaged

2.1.4 Main power supply failure

I Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered , inserted upside down , or incorrectly.
Removethe control board.
3 Shortcircuit pin 3 and pin 4 of the optocoupler U8 . 4
Turnonthe BATpower supplyandthe rockerswitch.
5 Measurewhether the +12Vand-12V power suppliesof the control circuit mainboard are

N
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Measure whether the voltage is
consistent with the screen printing
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If both are normal, check whetheihe SMD diode D54 and the thréerminal voltage
regulator USare damaged. If there is nd2V power supply, check whethére SMD diode
D70 and the thregerminal voltage regulator U20 adamaged.

17



o
N
)

18



D67

D7(

us

8 Measurethe powersupplyvoltageof the chip power supply 1C3845U 3to see if itis normal
( the voltage between the 7th and 5th pins ) . If there is no voltage, check whether the chip
resistors R246, R225, chip diodes D57, D49, D50, chip diode D 37A , chip diode D 5 ,
transistor Q36, plugn resistor R215, and chip power supply IC 3845 U3 are damaged . If
there is voltage, check whether the power tube Q d&d its connected componeniare
damagedsee 2.1.1 for the location of the picture)

9 Ifit doesnot returnto normal,checkwhetherthe optocoupler U8is damaged.
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2.2 Abnormalcharging

2.2.1 ACcannot charge

T Confirmthat the whole machineis wired correctly.

Checkf the ACvoltagedisplayis abnormal.lIf abnormal,pleasereferto 2.4.3.

3 After replacing the control board and trying again, if the display is still abnormal, it may be
due to input relay failure.

4 Itisnecessaryo confirmwhetherrelaysRY1RY?2 RY3andtheir drive circuitsare damaged.
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Checkwhether components §
aredamaged
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2.2.2 PVcannot charge

¥ % 3 £ 29 ¥ ¥

I Checkwhetherthe PVvoltagedisplayis abnormal.lf abnormal,pleasereferto 2.4.4. 2
“  Checlkwhetherthe PVcurrent displayis abnormal.lIf abnormal,pleasereferto 2.4.5.
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2.3 CommunicatiorAbnormal

2.3.1 BMScommunication abnormal

T Confirmthat the wiring of the whole machineis normal.
Z Replace the communication board.
3 Replacédhe controlboard.

2.3.2 Host computer communicationabnormal

T Confirmthat the wiring of the whole machineis normal.
Z Replace the communication board.
3 Replacédhe controlboard.

N

.4 DisplayAbnormal

2.4.1 BATvoltagedisplayabnormal

I Confirmthat the wiring of the whole machineis normal.
Start the machine and turn the display to the battery voltage page . If the displayed value is
inconsistent with the actual input voltage , the battery voltage needs to be calibrated .

3 Aiter replacingthe control board , the displayis still abnormal, which is judgedto be a
battery voltage sampling failure .

4 Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

5 ltis necessarto check whethethe BATvoltagedetectionchip resistordg29, R30, R3R32,
R33, R34, R35, R36, R43, and R38 are damaged .

22



Check whether thef§
two components are
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2.4.2 BATcurrentdisplayis abnormal

=

Confirmthat the wiring of the whole machineis normal .

Z  Afterreplacing the control boardnd trying againit still shows abnormalityandit is judged
that the current sensor detection is faulty.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 Itisnecessaryo checkwhetherthe HallsensorsHTC1*2andHTC2are damaged

23



,,,o,:......

L

T

LA L

24



'h RSt KORs2

25



2.4.3 ACvoltagedisplay abnormal

H

Confirmthat the wiring of the whole machineis normal.

Z  After replacingthe control board and trying again, the displayis still abnormal, which is
judged to be an AC voltage detection failure.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,

soldered, inserted upside down, or incorrectly.

4 ltisnecessaryo checkwhether the chipresistorsR193, RL.84,R195, R186, R194,R185, R
196, and R 187 aamaged.

-
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2.4.4 PVvoltage displayis abnormal

I Confirmthat the wiring of the whole machineis normal.

Z  Atfter replacingthe control board and trying again, the displayis still abnormal, which is
judged to be a PV voltage detection failure.
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3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 It is necessaryo checkwhether the components connectedto the op ampsTLO72CJ1A
and TLO72C Utdre damaged .

5 Replaceop ampsTL0720J1Aand TLO72C0J6A.

2.4.5 PVcurrentdisplay is abnormal

H

Confirmthat the wiring of the whole machineis normal.

Z  Atfter replacingthe control board and trying again, it still shows abnormality, which is
judged to be PV current detection abnormality.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 Itis necessarto checkwhether the components connected to theperational amplifiers
TLO72C U1A and TLO72C ldé&\damaged (See 2.4.4 for pictures)

5 Replaceop ampsTLO720J1AandTLO72CJ6A.

27



6 Replacdghe HallsensorsHTClandHTC2(See2.4.2for pictures)

2.5 Errorcodetroubleshooting

2.5.1 Report"01" fan failure

H

Confirmthat the wiring of the whole machineis normal.

Check if there is any obstacle blocking the fan.

3 Replacethe fan and restart; if the problem persists,it is determinedto be a fan driver
problem.

N

4 Measurethe voltage between pin 1 and pin 2 of fan socketsCN3and CN4to seeif it is
normal (+12V).

Theseare pins 1
and2

Check
componentshere

5 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.
6 It is necessaryo checkwhether the chip diodesD87,D88,D89, chipresistorsR305,R306,
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R307,chip capacitorsC195,C198,C202,C196,C197,C200,C203,C204,and electrolytic
capacitor CE2 are damaged.

2.5.2 Report"02" overtemperature or NTCnhot connected

T Confirmthat the wiring of the whole machineis normal.
ReplacghermistorsCNHS1CNHS2CNHS3INTC2CN2andrestart.
3 After replacingthe control board, it still reports "02" , which is judgedto be an NTC

detection failure.
4 Disassemblehe mainboardand checkwhether the components are poorly soldered,

soldered, inserted upside down, or incorrectly.
5 Itis necessary to check whether the chip resistors R312, R314, R313, R315, R311, R317, and
R316 are damaged.

|
4
s
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2.5.3 Report"03" battery voltageistoo high

I Confirmthat the wiring of the whole machineis normal.
Z  Start the machine anturn the display to the battery voltage page . If the displayed value
is inconsistent with the actual input voltage , the battery voltage needs to be calibrated .

3 After replacing the control board , it still reports "03" , which is judged to be a battery
voltage sampling failure .

4 Disassemble the motherboard and check whether the components are poorly soldered,
soldered,insertedupsidedown, or wrong. Checlkwhetherthe chipresistorsR29R30,R31,

31



2.5.4 Report"04" battery voltageis too low

I Confirmthat the wiring of the whole machineis normal.
Z  Start the machine and turn the display to the battery voltage page . If the displayed value is
inconsistent with the actual input voltage , the battery voltage needs to be calibrated .
3 After replacingthe control board , it still reports "04" , which is judgedto be a battery
voltage sampling failure .
4 Disassemblehe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

5 Itis necessary to check whether the chip resistors R29, R30, R31, R32, R38, R33, R34, R35,
R36, and R43 are damage(tRefer to 2.5.3 for the picture)

2.5.5 Report"05" output short circuit or overtemperature

I Confirmthat the wiring of the whole machineis normal.

Z Measurewhetherthe output neutralandlive wires are short-circuited.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 ltis necessary to check whether the components connected to the output neutral and live

wires are damaged . (Refer to 2.2.1 for the picture)

2.5.6 Report"06" output voltage istoo high

I Confirmthat the wiring of the whole machineis normal .

After replacinghe control boardandtrying again it still reports "06", which is judget be
a BUS soft start failure.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 It is necessaryto checkwhether the inverter drive parts U1, U2, U3, U4, and U12 are
damaged.
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Ifit doesnot returnto normal, it is judgedasa BUSroltagedetectionfailure .
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6

It is necessaryto checkwhether the chip resistorsR162,R161,R160,R159,R166,R167,
R164, and R163 are damaged .

2.5.7 Report"07" overloadtimeout

T Confirmthat the wiring of the whole machineis normal.

Z Replace the control board . If it still reports "07" , it is considered a load detection failure. 3
“ Disassemblehe mainboard and check whether the components are poorly soldered,

soldered,insertedupsidedown, or incorrectly.
4

It is necessary to check whether the chip resistors R304, R199, R200, R201 and transformer
HCT2 are damaged.
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2.5.8 Report"08" BUSvoltageistoo high

H

Confirmthat the wiring of the whole machineis normal .
Z  After replacinghe control boardandtrying again it still reports "08", which is judget be
a BUS soft start failure.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 It is necessaryto checkwhether the inverter drive parts U1, U2, U3, U4, and U12 are
damagedsee picture 2.5.6)

5 Ifit doesnot returnto normal, it is judgedasa BUSyoltagedetectionfailure .

6 It is necessaryto checkwhether the chip resistorsR162,R161,R160,R159,R166,R167,
R164, and R163 adamaged .
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2.5.9 Report"09" BUSsoft start failed

H

Confirmthat the wiring of the whole machineis normal.
Z  After replacingthe control board and trying again it still reports "09", which is judged to
be a BUS soft start failure.

3 Disassemble the mainboard and check whether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

Removehe control board.

I

5 Measure whetherthe positive and negative electrodes of electrolytic capacitors C40 and
C41 are shortircuited . If shorcircuited, check whether the power tubes Q35, Q28, Q31,

Q27,Q30,0Q45,Q29,Q37,QA1,QA2,QB2,0B3,QC1,QC2,QD2,QD3and diode D65are
faulty.

Checkwhetherany =

componentof the
driver circuit is

RS
Y
mlw Jlumnmlmnnmmmmnﬂlm

damaged

. . B
Thenormalresistanceof the measuringpower |

tube GSpole isabout 24K3

Check whether C40 and (
C4lare short-circuited
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Turnonthe BATpower supplyandthe rockerswitch.

Measuring power chip IC The voltage between the 7th and 5th pins of 3845 U 10. If thereis
no voltage , check whether the diode D50 is faulfgee 2.4.1 for the picture)

If there is voltage,checkwhether the SMDoptocouplerU17 andits connectedcomponents

power tube Q6 , transformer TX2 and its connected components its drive circuit (see
pictures in 2.2.1, 2.4.1, 2.5.de damaged .

2.5.10 Report"51" overcurrent

Confirmthat the wiring of the whole machineis normal .

After replacing the control board and trying again, it still reports "51", which is judged to be
an inverter current detection failure .

Disassemblehe mainboard and checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

It is necessario check whether the precision chip resistors R303, R289, R290, R240, R132,
R241, R231 and op amp OPOQ7 \a2& damaged .
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2.5.11 Report"52" BUSvoltageistoo low

=

Confirmthat the wiring of the whole machineis normal .
Z  Atfter replacinghe control boardandtrying again it still reports "52", which is judget be

a boost failure.
3 Disassembleghe mainboardand checkwhether the components are poorly soldered,

soldered, inserted upside down, or incorrectly.
4 It is necessary to check whether the TVS tubes TVS3, TVS4, TVS5, TVS6, TVS7, TVSS8, TVS1],
TVS12, TVS13, TVS14, TVS15, TVS16 power tubes Q18 , Q19, Q20, Q13, Q11, Q23 , Q17 ,
Q26 , Q40, Q38, Q21, Q24, Q27, Q31, Q30, Q45, Q28, Q35, Q29, Q37 are damaged.
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2.5.12 Report"53" Inverter soft start failure

I Confirmthat the wiring of the whole machineis normal.

Z  After replacinghe control boardandtrying again it still reports "53", which is judget be
an inverter failure.

3

Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.
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4 Itis necessary to check whether the power tubes QA1, QA2, QB2, QC2, QDS3, QB3, QC1, and
QD2 are damagegee reference 2.5.9 for pictures)

2.5.13 Report"55" DCcomponentistoo high

T Confirmthat the wiring of the whole machineis normal .

Z  After replacing the control board and trying again, it still reports "55", which is judged as a
DC component detection failure.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

4 Itis necessaryo checkwhetherthe chip resistorsR172,R171,R154,R146,R328andthe
chip regulator diodes ZD17 and ZCHre damaged.
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2.5.14 Report"57" currentsensorfailure

Confirmthat the wiring of the whole machineis normal .

After replacing the control board and trying again, it still reports "57", which is judged to be
a current sensor detection failure.

Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

It is necessary to check whether the chip IC B2d its connected components (see 2.5.10
for pictures)are damaged .

It is necessary to check whether the transformer H @R2its connected components (see
2.4.2 for picturespre damaged .

It is necessaryto checkwhether the Hall sensorsHTC1*2,HTC2and their connected
components (see 2.4.2 for pictureaje damaged .

2.5.15 Report"58" output voltage istoo low

Confirmthat the wiring of the whole machineis normal .

After replacinghe control boardandtrying again it still reports "58", which is judgeid be
a BUS voltage detection failure.

Disassemblehe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

whether the chip resistorsR162,R161,R160,R159,R166,R167,R164,and R163are
damagedsee 2.5.8 for pictures)

2.5.16 Report"72" currentsharingerror

Confirmthat the wiring of the whole machineis normal .

After replacing the parallel communication board and trying again, it still reports " 72 ",
which is considered to be a problem with the parallel communication board.

Check whether the connection lines between the parallel communication board and the
controlboardare normal,andconfirmwhether the compone ntsare poorlysoldered,tinned,
inserted reversely, or incorrectly.

Check whether the chip diodes D8, D10, chip ICs U1, U3, U4, U6, U9, and chip optocoupler
U5 are damaged.

2.5.17 Report"80" CANfault

Confirmthat the wiring of the whole machineis normal .

After replacingthe parallel communicationboard and trying again,it still reports" 80" ,
which is considered to be a problem with the parallel communication board.
Checkwhether the connection lines betweenthe parallel communicationboard and the
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control board are normal,andconfirm whether thecomponentsare poorly soldered tinned,
inserted reversely, or incorrectly.

4 Check whether the chip diodes D8, D10, chip optocouplers U1, U3, U7, U8, U9, U10, chip IC
U5, U2 optocouplers U4, U6 are damaggtctures can be found in 2.5.16)
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2.5.18 Report"81" host lost

=

Confirmthat the wiring of the whole machineis normal .

Z  Atfter replacing the parallel communication board and trying again, it still reports " 81 ",
which is considered to be a problem with the parallel communication board.

3 Check whether the connection lines between the parallel communication board and the

controlboardare normal,andconfirmwhether the compone ntsare poorlysoldered,tinned,

inserted reversely, or incorrectly.

4 Check whether the chip diode D10, chip IC U5, U2, and transformer TX1 are daii@aged.
2.5.16 for pictures)

2.5.19 Report"82" synchronizationloss

I Confirmthat the wiring of the whole machineis normal .

Z  After replacing the parallel communication board and trying again, it still reports " 82 ",
which is considered to be a problem with the parallel communication board.

3 Check whether the connection lines between the parallel communication board and the
controlboardare normal,andconfirmwhether the compone ntsare poorly soldered,tinned,
inserted reversely, or incorrectly.

4 Check whether the chip diodes D8, D10, chip optocouplers U1, U3, U7, U8, U9, U10, chipIC
U5, U2 optocouplers U4, U6 are damag@tctures can be found in 2.5.16)
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2.6QuestionGuide

2.6.1 TV Stube with load

It is necessary to check the DC TO BUS circuit and check whether the power tubes Q6 , Q8 , Q9 ,
Q10, Q11, Q12, Q13, Q53, Q54,0Q55,Q56, Q58,0Q59,Q63, Q64,Q67 are damaged, poorly
soldered, tinned, or wrong . (Picturescanbe foundin 2.5.11)

2.6.2 PV hits the chassis, pipe explodesor inverter power
frequency arm is damaged

It isnecessary teheckthe AC TBUS circuitvhether thepower tubes QA1QA2, QC2QCland
their drive partsare damaged(See 2.5.11 for pictures)

2.6.3 ACcannot chargebut PVcan

If the display is normal but there is no charging voltage, check whether the input relays RY2, RY3
and their drive circuits are faulty(See 2.2.1 for pictures)

2.6.4 The battery voltage cannot be calibrated or the settings

cannot be saved

Control board failure. Check whether the EEPROM U18 on the control bodrits connected
circuits aredamaged , poorly soldered , tinned, or wrong .

2.6.5 The machine causesother machines to bypass the

mains during the aging process

RelayRY4or its drive circuitis faulty . (See2.2. 1for pictures)

2.6.7 Themachinecannot beturned on

T Confirmthat the wiring of the whole machineis normal .
Z  Checkwhether the control board hasa burned program, checkthe internal circuit of the
machineto ensurethat the circuitis correct,checkwhetherthe screwsare tightenedor not,
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andwhetherthe machineswitchis normal.

3 Disassembleghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

5 It is necessary to check whether the TVS tubes TVS3, TVS4, TVS5, TVS6, TVS7, TVS8, TVS11,
TVS12, TVS13, TVS14, TVS15, TVS16 power tubes Q18 , Q19 , Q20 , Q13, Q11, Q23, Q17 ,
Q26, Q40,Q38,Q21,Q24,Q27,Q31, Q30, Q45, Q28, Q35, Q29, Q37 are damaged(see
2.5.11for pictures)

2.6.8BATvoltageis pulled down

I Confirmthat the wiring of the whole machineis normal.
Z Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

Check whether the power tubes Q6, Q9, Q10, Q54, Q56, Q59, Q62, Q63, TVS 1, TVS2, TVS3, and
TVS4 are damaged(See 2.5.11 for pictures)

2.6.9Frequentlydamagedinverter tube

I Confirmthat the wiring of the whole machineis normal.

Disassemble the mainboard and check whether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

3 Check whether the inverter power frequency arm and high frequency arm drive are
abnormal. When the machine switch is closed, the drive waveform will be be lowtemo
measured by the oscilloscope. If there is no response, it is judged as drive abnormality.
Check whether the chip voltage regulator diodes ZD3, ZD4, chip capacitors C56, C55, chip
electrolytic capacitors C6, C25, chip resistor R21, and chip diodes D48, D2 are damaged.
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2.6.10Electricexplosionpipe

Confirmthat the wiring of the whole machineis normal .
Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

Checlwhetherthe power tubes QA1,QA2,0B3,0D3,0C2,0B2,QC1,QD2andtheir driving
componentsare damaged(See 2.5.11 for pictures)

2.6.11No output when mainspower is input

Confirmthat the wiring of the whole machineis normal .

Disassemblghe mainboardand checkwhether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

CheckelaysRY2RY3RY landtheir driversfor abnormalities (See2.2. 1for pictures)

2.6.12PVshort circuit or PVbrokentube

N R

Confirmthat the wiring of the whole machineis normal .

Replace the parallel communication board and try again. If the problem persists, it is
considered that the main board is abnormal.

Disassemble the mainboard and check whether the components are poorly soldered,
soldered, inserted upside down, or incorrectly.

Check the power tubes Q2, @md their drivers, and focus on checking whether the chip
voltageregulatordiodes ZD1, ZD2, ZD3, ZD4, eltggtrolytic capacitors C14, C22, C25, C27,
chip resistors R30, R47, diodes D2, D8, and transformearexabnormal.

When using an oscilloscope to detect the drive, it is consistent with the inverter tube drive.
Close the machine switch and the oscilloscope will show negative pressure. If there is
negative pressure, it is normal. Otherwise, the drive is abnormal.
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2.6.13Buzzerabnormality

T

Confirmthat the wiring of the whole machineis normal .

Z Replacethe control board and try again.If the problem persists,it is consideredthat the
control board is abnormal.

3 Checkwhetherthe componentsonthe control boardarepoorly soldered,soldered,inserted

a7



upsidedown, or incorrectly.
4 Checkwhetherthe chip capacitorCEGndbuzzerBVZ1on the control boardare abnormal.
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3. Common maintenance waveform reference

(waveform and voltage are for reference only)

1. BATandmainpowersupply
1.1. 3845pin waveformreference

pin 7 and pin 5 is normally about 14 V. The waveform of pin 6
is shown in the figure below. The frequency of pin 6 is about

87K HZ

KEYSIGHT
TECHNOLOGIES DS0-X 3024T, MY58263110, 07.31.2020012842: Tue Oct 24 09:25:12 §&83

10.00us/  5.700us =1k £ 1 7.3
birid
[ =
X1(1):
————————————————— g ——¥? -10.200000us

1.200000us

AN

11.400000us

87.719kHz

X1: -10.200000us
X2: 1.200000us
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Pin 3 is the current protection waveform. The amplitude cannot exceed 1V when

measured by an oscilloscope.

Thevoltageof pin 4 isabout 2.4V Pin 8 isthe referencevoltage 5V

Q14GSwaveform referenceamplitudeis about 14V

DSO-X 30144, MY54100703; Sat May 27 08:17:14 2023

1 8.00v 2 0.0s

KEYSIGHT

TECHNOLOGIES

50.0:1|

50.0:1

+11.600000us
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Q36waveform referencereferencebattery voltage52Vamplitudeisabout 13V

KEYSIGHT
TECHNOLOGIES DS0-X 30247, My58263110, 07.31.2020012842: Tue Oct 24 10:37:10 §:323

____________________ ] ) IR ] /7 eonooons
12.000000us

11.400000us

“v1| AY:

BYIBX:
1.15132MV/s
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3.BUSlowstartpart

U53845WaveformReference

pin 7and pin 5isnormally about 17 V. Thewaveform of pin 6 isshownin the figure

below. The frequency of pin 6 is about 86K HZ

DS0-X 30144, MY54100703: Wed May 31 13:32:57 2023
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Q6 GSwaveform referenceamplitude isabout 11V and frequencyis 86KHz

D 9.51200000ms T# 0.005

%% ‘A Fy

BT

e

SEHTE
-400. Om¥V

T YERRAE

Min=-1.20V

2. PVto BUSartPVis350V

The reference amplitude of Q2 GS drive waveform is about 15V and the frequency is

19KHz

For

LFHeTiE

[®
-5.100 ¥

e
JLTRAB

Period=++x+=
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Q5GSdrivewaveformreferenceamplitudeis about11.6Vfrequencyis 19.23KHz

H 200us 33 5 T EN\N\N\M/\ D 0.00000000ps TH@ 1585

.;"lli i g ;;

Perigg=++++x

The reference amplitude of D1 waveform is about -384V and the frequency is

19.23KHz

20.0us Ok pts VWWV‘/‘\A/'\E/'\A./\NWW\ D 0.00000000ps Gl ! -48.057

_"]T.‘ i % ;.

'
'
' .,
1 A
'

ﬁ « F 3
%

Freg=19.2kHz Period=52.00us
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The D24 waveform reference amplitude is approxima®&82V and the frequency is

19.23KHz

0.00000000ps il -46.050

4 CHZ

FEARA

0.000 ¥

Fregq=19.2kHz Period=52.00us

3. DCTOBUS

1.1 3525pin reference

Thevoltageof pin 1is5Vandthe voltageof pin 2 is5V.

4—pin measurement cannot turn on

The reference amplitude of the waveform at pirs@bout 3V and the frequency is

about 81KHz
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KEYSIGHT

TECHNOLOGIES DS0-X 30247, My58263110, 07.31.2020012842: Mon Nov 27 11:23:07 §£383

20.00us/ 0.0s =1k $ 1

Y1)
~~~~~~~~~~~~~~~~~~~~~~ LLE S NEL NP ([ SR SN SENON | S, U I )
AY:

AY/IBX

-25.600000us

Thevoltageof pin 6 isabout3.6V

The reference amplitude of the waveform at pin 7 is about 3.3V and the

frequency is about 81KHz

KEYSIGHT

TECHNOLOGIES DS0-X 3024T, MY58263110, 07.31.2020012842: Mon Mov 27 13:

10.00us/ - 5
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3.38750Y
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49:26 @03

-71.800000us

I000us

12.200000us
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00V
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Thevoltageof pin 8 isabout4.7V

The voltage of pin 9 is about 5V

The reference amplitude of the waveform at pin 11 is about 22V and the

frequency is about 40KHz

KEYSIGHT

TECHN

20.00us/ -B2.80us =1k

24.400000us
40.984kHz
223750V

-187.50mY

22 5625V

-924 B93k\V/s

12-pinsignalground

Thevoltageof pin 13isabout23V

Thewaveformof pin 14 issimilarto that of pin11

Pinl15isthe same apin 13 andthe voltageof pin16isabout5V
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1.2 Powertube drive waveform reference(powertubesin the same

group have the same waveform)

The reference amplitude of Q17 driving waveform is about 15V and the frequency is

40KHz

DSO-X 30144, MY54100703: Thu Nov 30 08:15:56 2023 a2y

1 2 5.00v/ 20,00/ : £ 02 174¥°

KEYSIGHT

TECHNOLOGIES

- 60.0:1
10.0:1

pirto;

 4+24.400000us
TIAK
+40.988kH:

A2

-26.8125Y
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The reference amplitude of Q13 driving frequency is about 15V and the frequency is

40KHz

DS0-X 30144, MY54100703: Thu Nov 30 08:53:00 2023 o
2 0.0s 20.00%/ ' 17

KEYSIGHT |

TECHNOLOGIES

50.0:1|
10.0:1

Q24drive waveformreferenceamplitudeis about 15Vfrequency40KHz

DSO-X 30144, MY54100703: Wed Nov 23 13:27:15 2023
1 2 5.00V

KEYSIGHT

TECHNOLOGIES

.......
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The reference amplitude of Q40 driving waveform is about 15V and the frequency is

40KHz

DS0-X 30144, MY54100709: Wed Nov 23 13:53:54 2023

1 2 5.00v/ 20.00&/ . 18.07

KEYSIGHT

5001
10.0:1

4.400000us

+40.984kHz
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1.3 Synchronougrectifier tube drive waveform reference (the same

group of tube drive waveform is consistent)

The reference amplitude of Q27 driving waveform is about 11V and the

frequency is about 40KHz

DS0-X 30144, k54100709 Thu Now 30 15:46:07 2023 =

1 2 10.0v/ 0.0s 20.00&/

KEYSIGHT

TECHNOLOGIES

5001
10.0:1

HdT
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Thereferenceamplitudeof Q30driving waveforms about10.5Vandthe frequencyis

about40KHz

DSO-X 30144, hY54100709: FriDec 01 03:15:47 2023 o)
1 2 10.0V/ ] , 9

KEYSIGHT

TECHNOLOGIES

10.0:1
S

 424.400000us

+40.984kH:

-20.5000V

Thereferenceamplitude ofQ28drivingwaveformisabout10.5Vandthe frequencyis

about 40KHz
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Thereferenceamplitudeof Q29driving waveforms about10.5Vandthe frequencyis

40KHz

DS0-X 30144, hy54100703: Thu Nov 30 16:01:30 2023 =
1 2 10.0v/ 00s  20.00% ! : 2 1767~
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4. BUSTOINVpart (samegroupof drivers)
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1.1Inverter drive wavereference

The reference amplitude of th@B2 higHrequency arm inverter drive waveform

about 14.87V and the frequency is 19.53KHz

DSO-X 30144, MY54100703: Wed May 17 10:15:24 2023
11008 2 0.0s 20.00%/ : i 11.6¥

KEYSIGHT

TECHNOLOGIES

500:1

50.0:1

HtT
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The reference amplitude of the inverter drive waveform of the QA1 power frequency

arm is about 15V and the frequency is 50Hz

The reference amplitude of the inverter drive waveform of the QD2 power frequency

arm is about 14V and the frequency is 19.23KHz
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