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AC310 Universal AC Drive Service Manual

(Veichi Electric Technical Service Department)

(Note 1: This maintenance manual related circuit diagrams, using the AC310 series
2.2KW machine as a reference, the control board screen printing diagrams and other
power segments of the power board different points, in the appendix will be prompted,
the appendix according to each power segment circuit is divided into 3 power segments,
each power segment select a specific power segment.

There will be tips in the appendix, the appendix according to the different circuits in
each power section, roughly divided into three power sections, each power section to
select a specific power as a practical example to explain the differences and similarities,
details.

(Note 2: AC310 general-purpose AC drive is still in the process of continuous
optimisation of the hardware circuit, so sometimes there may be inconsistencies
between the specifications of the actual components and the specifications on the circuit
diagram.

(Note 3: This service manual involves hardware design circuit diagrams, and should

not be distributed privately.)
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Chapter 1 Summarize

1.1 The Working Principle of the AC Drive

The working principle of the AC drive is shown in Fig. 1, the input of the AC drive
is AC, which is rectified by the rectifier bridge composed of six diodes and filtered into
DC by capacitor C. The voltage at the primary side of the switching power supply
transformer is taken from the busbar voltage, and the switching power supply voltage
is obtained through the switching power supply related devices, which provides the
voltage for the drive circuits, fan relays, and control boards, etc.; the DC power is then
inverted into the frequency-variable and voltage-variable alternating current (AC)
through the AC drive module composed of the IGBTs and the renewal diodes, and the

waveforms of the voltages are Pulse-width modulation (PWM) waveforms.

R[> . >U
s > Rectify % c Inverter [ >v
T > —
P N
EMC circuit e ver 2?
uG-| ve-| we-
Current
REC : +24v 16.5V measurement
[ Fan relay Switching IGBT dri
FANOUTL_: e e B
+15V/-15V v
Voltage
VPN < 1] measurement GND VHIVL
— — UH/UL WH/WL
P N

1.1.1 Rectifier Bridge

The rectifier section consists of six rectifier tubes forming a three-phase rectifier
bridge to rectify the three-phase AC full-wave rectification of the power supply into
DC. If the line voltage of the power supply is UL, then the average DC voltage UD
after three-phase full-wave rectification will be: UD=1.35 X UL

The line voltage of our three-phase power supply is 380V, so the average voltage
after full-wave rectification: UD = 1.35 x 380V = 513V. This is calculated to be the

average value of the bus voltage, corresponding to there is a maximum value: UDmax
3
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=1.414 x 380 = 538V

1.1.2 Detachable Capacitor

Electrolytic capacitors in the AC drive is the main role of filtering, filtering capacitors
are connected in parallel at the output of the rectifier power supply circuit, to reduce the
AC pulsating ripple coefficient, smooth the DC output of a kind of energy storage device;
filtering capacitors not only make the power supply DC output is stable, reduce the
alternating pulsating ripples on the impact of the electronic circuits, and at the same time
can absorb the current fluctuations generated in the course of the electronic circuits and the
interference through the AC power string into the electronic circuits to make the work of

the electronic circuit more stable performance.
1.1.3 Switching Mode Power Supply

The voltage at the primary side of the switching power supply transformer is
taken from the DC bus voltage, and through the switching power supply circuit, it
gets +24V, 15V, +5V, 16.5V and other voltages are obtained through the switching
power supply circuit to provide voltages for the drive circuit, current detection, fan
relay circuit, voltage detection and so on, so as to ensure the normal operation of the

frequency converter.
1.1.4 Inverter Module

It consists of IGBT tubes and six diodes. By controlling the switching sequence
and switching time of the IGBT tubes, the AC drive turns the DC power into AC power
with variable frequency and voltage, and the voltage waveform is pulse width
modulated waveform.

(Note: The output voltage waveform of the AC drive is a pulse-width modulated
waveform, but the output current is measured as a sinusoidal waveform in practice,

because the motor is an inductive load, which makes the output sinusoidal waveform)
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1.2 Common Device Overhaul Method

1.2.1 Detect Diode

Digital multimeter diode file open-circuit voltage of about 2.8V, the red pen is
connected to the positive, the black pen is connected to the negative, the measurement
of the current provided by about 1mA, the display value for the diode forward voltage
drop approximation, the unit is mV or V. Silicon diode forward conduction voltage drop
of about 0.3 ~ 0.8V, reverse bias shows the diode open-circuit voltage. The germanium
diode germanium forward conduction voltage drop is about 0.1~0.3V. And the forward
voltage drop of the more powerful diode is smaller, and the reverse bias shows the open-
circuit voltage of the diode. If the measured value is less than 0.1V, it means that the
diode breaks down, at this time both forward and reverse conduction. If the forward

and reverse are open, it means that the diode is open.

1.2.2 Detect Triode

The triode has two PN junctions, the emitter junction (be) and the collector
junction (bc), which can be measured in the same way as the diode. In the actual
measurement, the forward and reverse voltage drops between each two pins should
be measured, a total of 6 times, of which 4 times show open circuit, only two times
show the voltage drop value (why only 2 times show the data, because the triode is
in the triode, the voltage drop value is not displayed).

There are two times to show the voltage drop value (why only two times to show
the data, because the transistor in the measurement of the static value of the
equivalent diagram shown in the figure below), otherwise the transistor is bad or
special transistors (such as resistance transistors, Darlington transistors, etc., can be
distinguished by the model number and the ordinary transistors). In two
measurements with values, if the black or red pen is connected to the same pole, the
pole is the base pole, the smaller measurement value is the collector junction, and
the larger one is the emitter junction, because the base pole has been judged, and the
collector and emitter can be judged accordingly. At the same time, it can be judged:
if the black pen is connected to the same pole, the transistor is PNP type; if the red

pen is connected to the same pole, the transistor is NPN type; the one with a voltage
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drop of about 0.7V is a silicon tube, and the one with a voltage drop of about 0.3V

is a germanium tube.

© b ©

PNP model NPN model

1.2.3 Optocoupler

The circuit principle and symbols of commonly used optocouplers are shown in

the following figure:

1

One side is a light-emitting diode, the voltage drop is about 1V, the other side is a

transistor, some only lead out c, e, measurement of forward and reverse are cut off, if
all three legs lead out, the measurement characteristics are the same as the above
transistor (mostly NPN tubes). When using a multimeter to make the diode forward
conduction, at this time with another multimeter to measure the transistor ¢ to e
conduction voltage drop of about 0.15V; disconnect the diode connected to the

multimeter, the transistor c to e cutoff, indicating that the optocoupler is good.
1.2.4 Static Measurements of Rectifier Bridges

Three-phase bridge rectifier electrical schematic diagram, points 1, 2 and 3 are RST
inputs, points 4 and 5 are P and N. Measurement method is the same as that of a normal
diode.
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1.2.5 Static Measurements of AC Drive Continuity Diodes

Schematic diagram of the AC drive unit, the measurement method is the same as ordinary
diodes. Measurement of the IGBT diode to determine the damage. Just put a meter pen into the

U, V, W output, a meter pen on the P or N, you can measure the good or bad.

UG+

l: 10

1.2.6 Static Measurement of Brake Units

Brake Unit Schematic

GBRK is the braking signal in the diagram. Connect a braking resistor between

terminals P and PB, refer to the instruction manual for specifications.

Description

DC-side fuse (optional)

Liquid-cooled converter module

Motor

Table 2-7 Main circuit description

@EB|#
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Chapter 2 Testing and Repairing of Power
Supply Boards

2.1 Driver Circuit
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§ Drive component

1. Circuit components driver circuit
According to the received DSP drive signal to control the switch of IGBT, optocoupler
primary drive signal sampling interlocking form. ACPL-W314 drive optocoupler minimum

output current is 0.4A, the maximum output current is 0.6A, to meet the IGBT drive
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capability. Due to the bootstrap topology does not have a negative voltage, the need to
shorten the shutdown time to ensure that the dead zone, drive to increase a shutdown loop,
shutdown

After the diode is on, the driver resistor is connected in parallel.

Diodes such as D40 are used to reverse clamp the output of the optocoupler, preventing
the optocoupler pin 5 to pin 4 ground from generating too large a negative voltage when the
IGBT is turned on, resulting in optocoupler output abnormalities.

The value of the gate capacitance is related to the small voltage spike caused by the
continuity of current to the tube after the IGBT is turned off, and a too small value of this
voltage spike may lead to false turn-on.

2. Fault type

No output, output out of phase, module damage, SC
3. Inspection Method:

Static detection:

W314 On-circuit detection

1 3 4 5 6 Multimeter Diode
+ - 1.22
+ - 0.23
+ - 0.64
+ - 0.76
Detection of IGBT gate resistance (2.2kw machine)
UG+ VG+ WG+ UG- VG- WG- GBRK
uo VO WO N N N N
5.2K 5.2K 5.2K 10K 10K 10K 10K

Problems with the drive resistor may be due to a damaged drive resistor, or a damaged
module.
Dynamic detection:
u Voltage between VDR and N when not running: 16.5£1V (DC)
Note: R151 is a 0€2 resistor on the P-line. Failure of this resistor will result in no power to
the bus voltage disconnect and thus no power to the switching power supply.

u Measurement of relevant drive voltage points during operation:
Red pen || vG+ WG+ UG- VG- WG-
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Black pen VO W0 N N N
AC file 8-9V 8-9V 8-9V 8-9V 8-9V
Single measurement 8.03V 8.01V 8.20V 8.20V 8.20V

When the drive voltage is at a positive value, the drive is turned on, and at a negative

value, the drive is turned off, so use the AC gear to measure it.

| Measurement of normal voltage points during operation:
Red pen UTP VTP VTP
Black pen uo VO WO
DC grade 16V 16V 16V

The UTP, VTP, and WTP voltages are generated by the VDR, if there is a problem there,
the drive voltage generated by the switching power supply is faulty Problems.

Measure the voltage of the drive signal on the control board when it is not in operation

(DC phase).

UH | uL | vHE | vL | wH | wL |
GND

5V | sv | sv | sv | sv | sv |

Waveforms of one of the drive signals and GND outputs during operation: as follows

(if the output waveforms are abnormal, the control board is abnormal)

DS0-K 30244, MYE340024%: Thu Jan 04 14:11:38 2018

0.0s 100.0%/

Measure the voltage of each drive signal and GND is about 11.5v when running with

ACgear.

B Use two ripple probes (pay attention to isolation) to connect to the upper and lower arm
drivers of the same phase (directly soldered to the IGBT pins), power up and run the
whole machine, and test the driving waveforms. (If there is no waveform, the module
may be damaged, or the UH, UL, VH, VL, WH, WL provided on the control board may
be defective.).

10
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D30} 20144, MWYE260095: Mon Dec 11 16:55:51 2017
1 2

4. Damage-prone devices
Driver optocoupler, voltage regulator

5. Device bit number and specification

0:1

5000 1

BRI

~-

Driver Resistors

R126=R127=R128=R129=R130=R131=68R0

Gate Resistor/Capacitor
R43/R54/R61/R68/R47/R55=1002/080

MBRO0540T1G D40/D42/D44/D45/D41/D43
IN4148WS D17/D18/D19/D20/D21/D22

Voltage regulator Driver Optocoupler
BZT52C16 ACPL-W314-500E
Thyristor Other

R40/R48/R56/R65/R44/R51=3000/080
5
R41/R49/R57/R66/R45/R52=5101/080
5
C40/C44/C48/C51/C42/C46=104/0805

11
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2.2 Brake Driver Circuit

Y

R11Z 1K/0805
— Q40
— ‘\Ib R63 150R,/1206 GERE

U‘U’DR
3} =
v

Q41

R53 =
5.1K/0805

BRE

RS2 BDUR;EIEUS.

“5080/H0T +I¥
1
—

CE0 4 TNF/0E05

(=

=

=)
RG2 5.1K /0805

Z15
15

1. Circuit composition
Isolation photocoupler, transistor, voltage regulator
2. Fault type:
Overvoltage fault, braking resistor burned out, module damage 3, overhaul mode
Static detection
According to the appendix provides a variety of device detection methods for overhaul,
but also need to test the braking circuit of the brake diode is good or bad.
Dynamic detection
®  When the brake is not consumed, the control signal BRK voltage is 5V, and when the
brake is turned on, the BRK voltage point is 0.455 (the pulse voltage changes from 5V
to 0.455V).
Before braking, the voltage of GBRK and N point is zero, and when braking is on, the
voltage of GBRK and N point is about 16V. Use the oscilloscope to capture the graph
as follows: (Note: to turn on the energy consumption braking) Use the ripple probe to
connect to the brake tube driver (directly soldered to the IGBT pin), regulate the power
supply to the energy consumption braking point (the default is about 680VDC), and
observe whether the brake tube is turned on or not. CH2: Braking current CH4: Brake

12
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tube driver

(050-K 30248, MYEMO0257 Wed 0ct 25 11-15:22 2017

5.004/ 3.00v/

Brake circuit schematic:

The braking resistor is connected between PB and PJ when the voltage between GBRK

and N is about 16 V. Refer to the selection manual for the braking resistor.

4. Damage-prone devices
Optocouplers, transistors

5. Device bit number and specification

Transistors
Q40=MMBT4401LT1(NPN)
Q41=MMBT4403LT1(PNP)

Gate Resistor/Capacitor
R64=1002/0805 C50=472/0805

Voltage regulator
Z714/715=BZT52C16

Driver Optocoupler
U40=EL2501S(K)

R58=3000/0805
R59/R62=5101/0805

R112=1001/0805
R63=1500/1206

13
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2.3 Current Detection Circuit

5V
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54 ||
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1. Circuit composition

ACS720 current chip is used for sampling, the chip outputs 1.5V bias voltage with zero

current and provides a 1.5V REF. The sampling signal is calculated by the operational

amplifier and sent to the control board.

In addition, the internal circuit of the chip detects a delay of 4us, which is a large delay

for the overcurrent protection function, so the internal overcurrent protection function is

introduced.

O 16 voc_s
P+ VOC_S

2 15 VOC_F
IP+ VOC_F |———=0°

3 N R 5V
P+ vVee H

4 13 FF Ca
P+ FAULT_F/ p——0 6

I 5 12

IP- VIiouT

6 11
IP- FILTER f————

7 10 o Ce
P- FAULT S/ }—SF o g

8 9
P- GND kv

The ACS720 has a user-configurable double-fault function, with fast and slow fault

outputs for short-circuit and overcurrent fault detection. Using the fast protection pins

VOC F and FAULT F/, the device sends out a low FAULT signal within 1.5us when the

14
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current reaches the set overcurrent point, which is connected to the FAU pin to protect the
system from SC; and using the slow protection pins VOC S and FAULT S/, the
corresponding OC signal is pulled low, causing the COLSE signal to go high and blocking
the outputs. When the current reaches the set overcurrent point, the chip sends out a low-
level signal of FAULT within 1.5us, and connects this signal to the FAU pin to protect the
system from SC.

2. Fault type

E.HAL, E.OL2, E. OC, E.OLF
3. Detection method
Static detection

(Note that the current detection chip ACS720 is on at pins 1 to 8 during measurement
because the detection chip is differential current detection, which can well suppress external
magnetic field interference). (Note that pins 1 to 8 of the current detection chip ACS720 are
energized during measurement because the detection chip is a differential current detection chip,
which can well suppress the interference of external magnetic field)

Dynamic detection:

When powering up, look at pin 14 of the current detecting chip to see if there is 5V voltage,
pin 12 and REF pin correspond to 1.5V, which corresponds to 5V at pins 13, 15, and 16 when
normal, if the output voltage of pin 12 is abnormal when other voltages are normal, then the
current detecting chip is abnormal.

4. Damage-prone devices ICs, op amps

5. Device bit number and specification

Capacitors Resistive

C31/C37=1nf/0805 R30/R69/R70/R86/R87/R37=5101
C14/C62/C33/C34=100nf/ /0805

0805 C32/C38=1uf/0805 R7/R36/R74/R76/R90/R92=4701/
C35/C36/C55/C54=330pf/ 0805

Sampling chip Op amp
U3/U5=ACS720KLATR-65AB-T U4=LF353DRG4
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2.4 Busbar Voltage Detection Circuit

R79 RS0
10K/0805 1. 02K/0805
Busbar voltage detection: 1000V — 5V 82 ||
5 1
-15V +18V e /TIBNE
BAVBSLTiG 100F/508/0805
b1 o
g L leg L= g :
BT EE S g | : <15V | 100nF/50¥/0805
2z 8|3 gl |z = 2| (2
=l = = |z = |8 S = 4|
g g 2 g Z . vee- '
. g = : - ; VPN
- 1IN 1 ———
" 1007
;*/ U754
552 LF3530RG4
] 4 o I F3530RG4
2 ] £ 2 g 8| vees LIRS
= E = = B
z 82 5 Iz = sl |2 ! , —
2| |z Z| |= = 2 2 5
g "LJE =g =L g G NI
0 100nF /50V /0805
BAVO9LT1G o7 |
-15¥ +15 it
10nF/50V /0805
ROY R100

10K/0805 4, 02K/ 0805

R84 RES R2 . R3

D@II

i
ﬁ:' R98 R4 RS

1. Circuit composition

The bus voltage sampling circuit is a high-resistance isolation circuit that utilizes multiple
resistors in series for isolation and then differential amplification by operational amplifiers.
2. Fault type

Inaccurate bus voltage display, overvoltage, undervoltage
3. Inspection methods
Static detection

If the VPN voltage value is incorrect during the test (dynamic detection has a
measurement method), please test the following parts
(1) Op-amp U75=LF353DRG4; (ii) Test the voltage divider resistor; (ii1) Diodes D70 and
D71 to replace the damaged devices, and then test the
VPN voltage point to ensure that the detection value is correct.

Dynamic detection

16
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1. Use the DC adjustable voltage regulator to connect to the P-N terminal of the machine

under test, and hang the multimeter pen on the P-N, and set the multimeter to DC voltage

(DC); note that the software voltage correction factor is 100% before testing. Compare the

value displayed by multimeter and keyboard

2. Measure the voltage at this point of the VPN: (get the VPN voltage from the voltage

scaling relationship)

S2 model

T3 model

579V homologous 5V

1000V homologous 5V

4. Vulnerable components op amps

5. Device bit number and specification

Resistive
R82/R83/R84/R85/R2/R3=470K/1206
R4/R5/R95/R96/R97/R98=470K/1206

Double diode

D70/D71=BAV9ILT1G

Op amp
U75=LF353DRG4

R79/R99=10K/0805
R80/R100=4.02K/0805
C82/C87=10N{f/0805

C86/C81=100NF/0805
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2.5 Relay Control Circuit

Relay signal control circuit moved to power board

"' . \; | [;..?’ l_'_o\:\ = P

e

3 J =

1 - -

y -

C L —

’_

' [E - -
-

Kk

1. Circuit composition

Controls the 24V power switch according to the received DSP drive signal to control
the relay to close and disconnect
2. Failure type

Operation undervoltage, soft start resistor burned out, no vibration
3. Inspection Methods

Static test Overhaul according to the various device detection methods provided in the
appendix Dynamic test

After static testing, rule out device abnormalities.

When the DC adjustable voltage source is used to energize the bus voltage, the signal
source from the CPU changes from high level (5V) to low level (RCE level changes from
high to low and the main relay opens), and when the voltage is under-voltage, the signal
source from the CPU changes from low to high (5V) (RCE level changes from high to low
and the main relay opens), and the signal source from the CPU changes from low to high

(5V) (RCE level changes from high to low and the main relay opens).
18
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(RCE level changes from high to low, the main relay is disconnected), when
undervoltage, the signal source from CPU changes from low level to high level (5V).

After normal power-on, check whether the primary side of the optocoupler is about
0.5V, and whether the secondary side and COM voltage is 24V, if both are normal, then
consider whether the relay is damaged.

Measure the resistance value, if there is resistance value and the same as the silkscreen
value, the resistance is normal, if different and infinity, it means burned out, replace it.

Put the relay into DC24V, when it is good, the coil will absorb, and the multimeter
will measure that the coil is on. Relay is good. Measurement does not conduct, the relay is
damaged
4. Damage-prone devices

Optocouplers, transistors
5. Device bit number and specification

Resistance Capacitance
R6=300€2/0805 R141=5.1K/0805 C1/c114=100nf/0805
R110/R11=10K/0805 Triode
Q110=MMBT4401LF1
Optocoupler Relay
O10=EL2501S(K) SQM:6WI150R]J
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2.6 Fan Control Circuit

P11l
.'III.KH\

1
5

XH5-2A/PH2, 534
a2

CELG1836

fth
v o— 1

Sl £ 0B

]

I-(.. | =

1142

= i o .

3 1K DB
|
I
LnF /BOV /0805

:,—'v-]”-:'_T

LM DRk

) aLl
FAROUT D ELZA0LS (K}

100nF /50 0805

1. Circuit configuration:

According to the received DSP drive signal, through the optocoupler output, drive
MOS tube control fan 24V power output.

Compared with the previous fan drive, if the fan of AC310 AC drive is short-circuited,
the software will reboot itself twice, combined with the fail-safe function F10.14, it will
report the fault E.040, and other switching power supply voltages will not be affected.

2. Types of faults

Over-temperature failure, keyboard no display, power hiccups, fan uncontrolled
3. Method of overhaul
Static detection

The CPU outputs the FANOUT signal at a high level (5V) after normal power-on, and
the FANOUT signal is low (0.5V or less) when the fan is running.
® Check the fan for damage and replace the damaged fan.
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® Detect the relay according to the various device detection methods provided in the
appendix for overhaul.
Note: The fan circuit is driven by a MOS tube (Q2), so it is necessary to focus on detecting
the static value of the MOS tube (Q2).
Dynamic Detection
®  After normal power-up, change the fan operation mode to fan running after power-up,
check the fan power socket voltage, OV before running, 24V after running, if the fan is
connected at this time, the power supply hiccups are judged to be a short-circuited fan, the
voltage of FAUOUT when the fan is running is a low level of 0.455V or so, and the voltage
of FAUOUT is 5V when the fan is not running. 5V when FAUOUT is not running.
4. Easy to damage the device

Optocoupler, MOS tube

5. Device bit number and specifications

Resistance Capacitance
R8=300€/0805 C25/C115=100nf/0805
R142=5.1k/0805 MOS tube
R114/R115=10K/0805 Q2=CEU6186
Optocoupler Diode
O11=EL2501S(K) D110=1N4148WS

21



VEICHI {585

AC310 Universal AC Drive Service Manual

2.7 Switching Power Supply

Oo—
P+ R151 OR P
—> =
w
R149 R147 R145 Z
=
I
= 9
ks
g
R150 R148 R146
These 6 are all 360K/2010
D4 D15
L L
T T

These 6 are all 51K/0805

VREF
COMPEN 1 8
I—— COMPEN VREF———_—1
vec
] 6 10UF N2 vee 7—<:|R =
2 ‘ 5 13 100R/1206 4 01
?‘\ | — | I
| b cs out 1 [
o cs R14 1K/0805
~ 5
b= pT/CT GND
€9 100NF/0805 g
—_— =
C7 470NF/0Bos z [] |:|
I N =
< — > b
' 11 3]
VREF R16 4.01KT0B0S €10 4.7NF/0805 e
N
8282
2Ny
SEEE
ERAS
5V - < 8O
2228
R27 COMPN D8 R23 20R/1206
10K/0805 —> m
I Rﬂionxjosus c1ﬂioup
1
¥ n 13 10?1&/0305 —|_
—
DR
EI—I D10
o — g2
VDR E14 | pogtiR2
€18 1NF/0805 E6
]
| N 6
R28 100R/0805 <3 T T
— }I
C19 1UF/08 Resistor:R24/R25=1.5K/1210
R27 10K/0805 Capacitor: E14=100UF, E6=22
Nt
A+
02 R29 10K/0805
GND~

R31 lOR%ZOlO

VDR

D12
g
Bt T —>
|—E|UTP
E11l [LOOUF/
uo
D13 VTP
— ——>
J_ VTP
E8 [LOOUF vo
D14 WTP
B —
L Lo

E£10 |100UF

)

R89 c21
5V
9 D2 f v *
S 0
1 1 L L
B El6 B2 [ 7
D3
Jr—GND
" . +15vD
/1 |}
-1
E3 8 k15
11 T GND
I

12 D7 /|\E4 R21
e
=]
5V Circuit
Resistor: R§9=10Q/1210 _15v

Capacitance: E16=100uf, E2=470uf
(C3=100NF/0805. C57=1UF/0805
C21=INF/0805 Diode: D2/D3=US1J

15V Circuit

Resistor: R15=2K/0805

Capacitor: E3=220UF, C8=100NF/0805
Diode: D6=USIM

-15V Circuit

Resistor: R21=2K/0805

Capacitance: E4=220UF, C12=100NF/0805
Diode: D7=USIM

R133

R132 C20
— +—T 1+—
D9

(]

1

'\ID1 24V

; =t p
E7 c15 R26
8 T COM

O
_J___GND

Resistor: R132/R133=100/2010, R26=3K/1206

Capacitors: E7 = 330UF, C20 = 470PF / 1206, C15 = 100NF / 080:

Diode: D9/D11=USIM
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A Switching power supply circuits ===

SW|tch1nJ power supply clrcmts
|

1. Circuit descriptions

Item Design specifications Unit
VDR/16.
Rated output voltage
of winding > 15 -13 5 24 v
Output voltage range| 5.05~4.95 | 14.25~15.75| -14.25~- 15.7~17. | 22.8~25.2 \Y4
15.75 3
Load current 650 150 100 120 450 mA

2. Fault type

Driver output abnormality, fan abnormality, relay non-suction, no display on power,
etc.

(Note: R151 on the P line is a 0Q resistor, if the resistor fails, it will lead to bus voltage
disconnection without power, which will lead to the switching power supply has no power,
resulting in no display, so, in the absence of display, to detect whether the 0Q resistor is
normal)

3. Method of overhaul

Static detection

1. Detect the starting resistor, voltage divider resistor, shunt resistor resistance value,
whether the phenomenon of resistance damage, replace the damaged resistor; Second,
measure the switching tube (Q1 = STFW3N150), usually switching power supply does not
work, a large part of the reason is because of the switching tube is broken, resulting in

damage to the chip UC3844, therefore, if the switching tube is damaged, replace the Mos

bj

tube

11T

Q1
STFW3N150
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MOS tube static measurement

G D S Diode range
- + 0.494
- + 0.661
+ -
_l’_ -

2. Each output diode
Dynamic detection
Measure both ends of the capacitor through the voltage range of a multimeter
® Check the power output of each circuit
® Check drive power output

® (Corresponding voltage on the corresponding diode at the switching power supply.
D9, D11 D6 D7 D2, D3 D10

24V 15V -15V 5V 16.5V

Compensate E Vet
Voltage Feedback

Current sampling [3] 384 [8] output
RefCr [ 4
® Measure the voltage regulator Z1 voltage at the switching power supply, should be
about 12V (12V under no load, 14V or so under loaded conditions), the 12V is for the
UC3844 pin 7 to provide the operating voltage (3844 in the foot of the under-voltage lockout
function of 10V), if it is not a stable 12V, then it shows that the switching power supply
UC3844 front-end failure, to find the VCC power supply circuit; UC2844 corresponding to
the corresponding 8-pin voltage of 5V, the voltage is for the 3844 pin 4 to provide oscillating
voltage, the absence of the voltage will also lead to switching power supply problems; with
an oscilloscope to measure the 6-pin and 5-pin, 6-pin there will be a current pulse, the test
does not have the current pulse, basically the 3844 problem, and if all of the above tests are
normal, then the 3844 problem. If all the above tests are normal, then the 3844 itself and the
previous circuit are basically no problem, you only need to test the corresponding vice-side
voltage circuit and the corresponding voltage feedback circuit.
® In the past, there will be a switching power supply short-circuit hiccups phenomenon,
that is, to measure the transformer voltage on the secondary side of the transformer will be
a moment, a moment without the phenomenon of the need to test the corresponding D4, D15
diode whether the diode is broken, the diode is broken, is caused by the switching power

supply failure rate of the device is very high; in the case of D8 diode, to see if it is damaged,
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the diode is the VCC auxiliary power supply circuit diode. This diode is the diode on the

circuit of the VCC auxiliary power supply.

® In the past, the switching power supply at the majority of problems, UC3844, MOS

tubes, voltage regulators, diode
4. Easy to damage the device
UC3844, voltage regulator, MOS tube

5. Device bit number and specifications

IC

Transformer

Resistor: R§9=10Q/1210
Capacitor: E16=100uf, E2=470uf
C3=100NF/0805, C57=1UF/0805
C21=1NF/0805

Diode: D2/D3=US1J

U1=UC3844 T1=VEICHI-PQ322Q
MOS Tube

QI1=STFW3N150

5V Circuit 15V Circuit

Resistor: R15=2K/0805

Capacitor: E3=220UF, C8=100NF/0805
Diode: D6=USIM

-15V Circuit

Resistor: R21=2K/0805

Capacitance: E4=220UF, C12=100NF/0805
Diode: D7=USIM

24V Circuit

Resistor: R132/R133=10€2/2010,
R26=3K/1206

Capacitor: E7=330UF, C20=470PF/1206,
C15=100NF/0805

Diode: D9/D11=USIM

VDR Circuit

Resistor: R24/R25=1.5K/1210
Capacitor: E14=100UF, E6=220UF
Diode: D10=USIM

VCC circuit (circuit with UC2844
compensation terminal inside)

Resistor: R1=100K/0805, R23=20€/1206
Capacitor: C13=100NF/0805, C16=10UF,
E5=100UF

Voltage regulator: Z1=2M4746A
Compensation terminal circuit

Resistor: R27=R29=10K/0805, R28=1004,
R22=3000Q

Capacitor: C18 = INF/0805, C19 =

Transformer primary side

Resistor: R145/ R146/ R147/ R148/ R149/
R150/

=360K/2010
R9/R121/R122/R123/R124/R120=51K/0805
R19/R20=6.20/1210, R17=10K/0805
R14=1K/0805, R13=100€2/1206
R16=4.02K/0805, R12=510€/0805
Capacitor: C2=10NF, C7/C11=470PF,
C10=4.7NF/08058, C9=100NF
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1UF/0805
Optocoupler: O1=EL250IS
Controllable precision voltage regulator: U2

=TL431AIDBZR

Diode: D4/D15=US1M
D5=BAV99LFIG
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Chapter 3 AC300CON-A1.0 Control Board
Introduction and Brief Detection and
Maintenance

3.1 Summary of IC Related Information

Bit number | Name Control Information Specification

09, 01, 03, | General Multi-function terminals X1-X5 | EL3H4

02, 04 Optocoupler in sequence

07 General Relay switch signal EL3H7(B)(TA)-G

Optocoupler
06 General Y terminal signal EL3H7(B)(TA)-G
Optocoupler

U20 Op-Amps Analog All, AI2 inputs LF353DRG4

Ul2 Op-Amp Analog AO output TLO84IDR

U4 Op-Amp Current sampling (IU, IV, IW) | TLO84IDR

U4 Op-Amp VPN Op amp TLO84IDR

U9 Comparator IU Overcurrent/wave-by-wave | LM239DR
current limit comparator

U8 Comparator IV Overcurrent/wave-by-wave | LM239DR
limit comparator

U7 Comparator IW Overcurrent/wave-by-wave | LM239DR
current limit comparator

ul10 Octal Driver Drive Signal: SN74ACT244PWR
UH/UL/VH/VL/WH/WL

Ul 485 Communication | 485 Communication Chip SP485EEN-L

Ulé 485 Communication | External 485 keyboard SP485EEN-L
communication

U6 Memory Memory IC AT24C32D-SSHM-

T

U3 Programmable IC CPU SN74LV74ADR

Ull Logic Chip System Failure Hardware SN74LV74ADR
Blocking Point IC

uUl15 Reset Chip Reset Chip SPSO9EK

27




VEICHI {585

AC310 Universal AC Drive Service Manual

uUs Octal Driver Y, Relay, Fan, Contactor, Brake | SN74ACT244PWR
Outputs
U2 Logic Chips Keypad Logic Chip 74HC595D
Ul3 CPU Keypad CPU XMC1100-
TO16F0032

3.2 Access to Voltage Points on the Control Board

+5V

u17 3V3D

IN
c91
18

out

GND

C41/C18/82/89/C95=2.2UF
/0402
Ul17=AMSI1117-3.3

A

T T

ND

+15V
A

*
1
L

=GND

REFSVT

Ce!

Resistor:

ca0 R45/R51/R30=1K/0805,

R20=10K/0402, R271=14.04K

Controlled precision voltage

regulator:

U21=TL431AIDBZR

15 Capacitors:

C69/C84=100NF/0402
C40=2.2UF/0402

R271 a

R10

REF6V

= GND

REF3V U12=TLOS4IDR Resistor: R55/R53=1K/0402
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ATV D21 10V
I~ »
= >
Ra5 [I Capacitors:
C83/C88=100NF/0402,
a1 C87=2.2UF/0603
c8 Resistors:
R164 Rzm[l RZOS[ N R25/R205=20K/0402,
1 T T R164=2K/0402,
1 R201=12K/0402,
Is3 A 2 R165=10K/0402
Triode: QI1=2S C2873
R16
3] u19 I
|I
GND
LGND —LGND
o ! s w W || I
v T8 po76 | ™ T_
[WE] rse 6 O Tl Iilﬂ
o= - ('Y | m'.,%"ﬁ!.l"luo
O Front side +10V Voltage circuit
- ) -
S Front side 6VREF circuit —_—
- [ e
R125
s
|@D i 53 @
R
Ri i
RS0
am 2l L0000 Qs
ON | ECDEEEED ¢
CORSimmmrop)
O®O® [m [umm !:|-|
e ol Hilg"
- = | |EE PR e
s2 Et st |!! ZJ
- -|m|-l — I-
- Front side 3.3V Voltage circuit

y0 C3BR241

D C35C44

[Edcwos

RB9
R86
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555 =E= o

] str%
R178 R262 Em Ct
ADC2-IN R270
Backside REF-H REF-L circuit R
8 R118 KTXDL1100 @Kro-5
S4 RI19 $3 . -
- - - | Backside REF-H2 REF-L2 circuit ‘
@ [ O
€76 RI09 -
C98 cred Ly Rizt ® s t side REF-H REF-L circuit e 5 =
c129 0 Rz3EW mer—o Front side circui o re3pam s GREn
8 cmei Rgg%% RF RRE e f [ 0 L o, e % I‘Zxxg
g = >
=l [E Rizo[ma] @ (b R45 I_ —IE ! . [% Ri20[EH) @Dﬁ
= C4B[E ] RIZZ&@ @I_IU . ' i o |=||:| B B @ 552% : REF-H2
W] R4y 1| ce2 [FH] T @REF—HZ 3 R170 . IWIR27i = == o En g @ I
WR23s| gRat8 RIOT  pizg W] & ¢! ] Fm " TI]] T cu7mE B
iTc2? R24T c47[mn] - REF-L2 =7 ms -nv-wv-moo-n BERERNN
5 weat-ifven-inne-wov-n - § R0 % @ “l:f'r’ F ||:|1L ..',Q @®
=@ @ B @ |py MINIALL w RRRNND nau o oon PROINND Gl
o 5
rlq.a *DD"‘ caz @ o MEE o8 mSm mn om om fasm POEELEnrm @8, roe

® Output detection at each voltage point: Measure the voltage value of each circuit

with a multimeter at DC level.

24y N I cov Q8 Q7 05 Q5 Q4 03 RI61C21 ==
@m 9. gt gl gt gt il =l
+5v.= _Eﬁl\flﬁ = 5233% % %R%RZ% Ellflilﬂi:'j
ol =, B e
"'om me® FAU E:I chsrljJ B8 mmie =
H:ch= Eg%n R262 ;2:;:’
m me @ KTXD-1100
. OIU 3v3D .
= = ® w o cwli@ ol g @
m @000 e 2 i g SEER N
; I cI?slllllll‘g' '%?E '?LZEI;E. .
BRK UH B9 | U8 R0t s an E 'y
@ @ @ @ggggs PR “EF.'“ B
Red Pen 24V 15 -15 10 3V3D REF6V
Black Pen | COM GND
Range +1.2V +0.75 +0.75 +0.2V +0.06V +0.12V
Red Pen REF-H REF-L REF-H2 REF-L2 REF3V
Black Pen GND
Voltage 4,755V 1.245V 4.304 1.696V 3V
4.665 ~ 1.207 ~ | 4.204 ~ 1.667 —~ | £0.05V
4.862 1.257 4.376 1.735

® The+15V and 24V on the control board are taken directly from the power board, 3V3D
and 10V are converted from 5V and 15V respectively.

3.3V voltage is for MCU power supply, if the voltage is high, it will lead to CPU damage;
if it is low, it will make the CPU not work, and +10V, 24V voltage is convenient for
customers to use, it is easy for some terminals to set the signals. pins 13, 25, 38, 46, 61,

68, 79, and 93 on the CPU are all 3.3V voltage.
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There are reference voltages on the control board: REF6V, REF3V. REF6V is converted
from 15V, REF6V provides voltage references for OC and CBC, i.e., REF-H, REF-L,
REF-H2, REF-L2, and REF3V is converted from REF6V (i.e., this voltage). REF3V is
converted from REF6V (i.e., if there is a problem with this output voltage, the OC fault

will be misreported or not reported, and no progressive current limiting will be

performed); REF3V is the reference power supply for the ADC module of the DSP.

3V3D Circuit components

10V Circuit components

Capacitors:
C41/C18/82/89/C95=2.2UF/0402
Ul17=AMSI1117-3.3

Capacitors: C83/C88=100NF/0402
C87=2.2UF/0603

Resistors: R25/R205=20K/0402,
R164=2K/0402

R201=12K/0402, R165=10K/0402
Triode: Q1=2SC2873

Controllable precision voltage
regulator: U19=TL431AIDBZR

REF6V Circuit components

REF3V Circuit components

Resistors: R45/R51/R30=1K/0805,
R20=10K/0402

R271=14.04K

Controllable precision voltage
regulator: U21=TL431AIDBZR
Capacitors: C69/C84=100NF/0402
C40=2.2UF/0402

U12=TL084IDR
Resistor: R55/R53=1K/0402
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3.3 Detection and Maintenance Optocoupler Unit Circuits

1. Circuit descriptions

o Function: External multi-function terminal inputs and outputs are optically isolated
from the internal signals of the control board.

o Ordinary Optocoupler: EL3H7 (relay, Y output); EL3H4 (5-way X input), PUL
input and ordinary input X5 multiplexed.

Note 1: At this time, the maximum support for SKHZ output, external PG card PUL
input support for a maximum of S0KHZ)

Note 2: When PLC connects to 24V, X input is active low; when PLC connects to COM,
X input is active high.

The following are the multi-function terminal input, Y terminal output, and relay output

circuits.
. 3V3D
5 X-Inputs terminals -
&
<
2. 2K/0805-1% i
S~
]
pLe[D>—— F—— 5
= = TINI
s L s —g
— =1
10ONF/50V/0402 —— = ¥x ‘s ( 3
~.
R7 % 09 —
Xl D | I EL3H4 ¢4
9. 2K/0805-1% INF/50V/0402
: o ‘Narrow Body, ¥=0.46 GND GND
Primary Voltage Drop 1.2V —— ——
+24V0UT
Normal Y output
+5Y +24Y o 2
= #R265 not welded
—_ =
4. 03mA
1 4 3
20K/0402-1%
2K/0402-1% Ik <@ A IBT4401L71
| I
4. 63mA 06 1. 16mA
[ {e208 | ¢ EL3HT 092 40V 0. 6A
¥-5 10K/0402-1%

820 Q /0402 0NF/50V/040

COM
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Relay output circuit

2

+5v +24V

1

>
IN4148WS
D3

REL2
5 4

4. 03mA

! 41 20k/0402-1%
9 *J;' [ 3 R40 b
2K/0102-1% — WMBT4401LT1

| S
1. 16mA T1

07
EL3H7

10K/0402-1%
4. 63mA CTR: 28.9% [

oss 7, 40V 0.6A

[10NF/50v/040

|
R38
|

REL-5
RN Q /0402

+5V signal

V COM

2. Type of fault
Terminal input and output signals are not normal, signal command action is abnormal
3. Inspection Methods See Optocoupler and Triode Inspection Methods, and Inspection
Resistors for inspection methods.

4. Device Bit Number and Specification

3.3.1 X Input Circuit Detection and Maintenance

Short the +24V to the PLC, use the wire to short the COM and X1 terminals, check the
C-14 (as in Fig. 1). There is a corresponding signal on the display.

X2, X3, X4, X5, terminals are tested in the same way as X1.

Detect X1-X5 function abnormality, display problem, detect the corresponding signal

transmission optocoupler, and replace the faulty optocoupler.

c3EE C7EE cnEDEE

RS W] RI&IEIRZSIEIL

o e

R4

oo
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Resistances Optocoupler
R6/R7/R16/R17/R26/R27/R11/R12/R1/R2=2.2 | O9. Ol. O3. O2. O4=EL3H4
k/0805 R8/R18/R28/R13/R3=2K/0402 Capacitors

C3/C7/C11/C5/C1=100n{/
0402

R9/R19/R29/R14/R4=12K/0402

3.3.2 Y Output Detection and Maintenance

1. After power on, use multimeter DC voltage to measure the voltage of Y port to COM, the
voltage is below 1V is qualified; after running, the voltage of Y port to COM is below
2440.75V is qualified.

2. If the detected voltage value is abnormal, the Y terminal function is abnormal, check O6

and T2, replace the damaged components.

2 o O O OF ]

@E § E l%lﬁ | - ngs 8 X5-
&

R183
Front of control board DI
2

R260 Rzg1 RH R12 R
@ @ @ @ «@
00600

D23

Resistances R208=820€/0402 R32=2K/0402 Optocoupler

R33=20K/0402 R34=10K/0402
Capacitors

C92=10NF

0O6=EL3HL

triode (vacuum tube or transistor)
T2=MMBT4401LT1

Diodes

D1=1N4148WS

3.3.3 Relay Detection and Maintenance

1. TA-TC is normally open, TB-TC is normally closed, in case of failure, TA-TC is normally closed,

TB-TC is normally open.

2. TA-TB-TC output is abnormal, relay REL does not work, test O7, T1, REL2 is damaged.
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R211=820€2/0402
R37=2K/0402
R40=20K/0402
R38=10K

D3=1N4148WS

C85=10NF

O7=EL3H7

T1=MMBT4401LT1

REL2=892-1CC-C/24VDC

3.4 Analogue Signal Detection and Maintenance

3.4.1 Analogue Input Signal Test (All, AI2): Voltage 0-10V;

Current 0-20mA

L7-0803

R&&-1K/0402
1

D5
+15v GND
) % % 30| 0oNFfo202

3-1IN+

+15%

="

AT1-0-10V input,
0-20mA inpute

L —na

c1q-u4ez

a

R166- 100K

]

[

@

GND

RE62-1K/0402

1

——

AlL-B

From left to right

H [:474;R75,.'R7s,4n7?=2»q0402

o]
GND

+15V
‘EE_'HTJ

=

R53-1K/0402

R7&-2K/0402

Jﬂoumrmz.

AT2-0-10V input, 0-
20mA input0603+

L —aa

£56-0402;
"_Q,7
RE3-100K

RE4-1K[0402

S—

Al2-B

From left fo right
70/R71/R72/R73=2K/0402

T 1
B
foeel=) IDUNFf’DfT

RE5-2K/0402.

RE7-B20R,/040.

REO-S10R,/0402

o7
REF3V GND
q—EE—p
—

C28-1NF /D402
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®  To test the 0-10V input voltage function (with the dip-switch set to the voltage input of
All or Al2): use a potentiometer with +10V, AIl or AI2 and GND connected to each pin of
potentiometer 3, rotate the potentiometer and check C00.16 or C00.17.

If the voltage varies within 0-10V, it is normal. As shown in Fig. 1 (without operation)

and Fig. 2 (when operating at maximum frequency).

Figure 2

® To test the input voltage 0-20mA function (DIP switch to AIl or AI2 current input): Use
a potentiometer (potentiometer is 500€2), connect potentiometer 3 pins to +10V, All or Al2,
and GND in turn, rotate the potentiometer, and check C00.16 or C00.17, if the voltage varies
within 0-10V, then it is normal.
(1) Type of fault

Terminal input signal is not normal, signal command action is abnormal
(2) Inspection Methods

In the circuit to damage the inductor L2, L4, and op-amp U20, resistances gear to test
whether the inductor is damaged, damaged resistances will be very large, not damaged
resistances have dozens of ohms, according to the static overhaul mode, the first test of the
above devices whether there are anomalies, there are abnormalities in the replacement of the

device; there is no anomaly and then go to test the other resistances, capacitor parts
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(3) Device bit number and specification

All

Op amp: U20-A=LF353DRG4 Inductor: L2=0603/FBMA160808

Resistor: R166=100K/0402, R58/R68=1K/0402, R78=2K/0402, R60=510€/0402
R74/ R75/ R76/ R77=2K/0402

SMD Dual Diode: D6/D7=BAV99LT1G Capacitor:C29/C33=100NF/0402,
C106=10NF/0402, C34=1NF, C30=220NF/0402

Al2

Op-amp: U20-B=LF353DRG4

Inductor: L4 = 0603/FBMA 160808

Resistors: R69=100K/0402, R62/R64=1K/0402, R65=2K/0402, R66=510€2/0402

R74/ R75/ R76/ R77=2K/0402

SMD Dual Diode: D8/D9=BAV99LT1G Capacitor:C26=100NF/0402, C66=10NF/0402,
C28=1NF, C27=220NF/0402
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3.4.2 Analogue Output Signal (AO1, AO2): Voltage 0-10V; Current

4-20mA ,0-20mA; Frequency Signal 050KHZ

R222 10K/0402

R223 4.7K/0402

B B

GND
il
| — Lt 10 uu c R241 2|qa4oz
AO-3 R221 4.7K/0402
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®  Test the output voltage: DIP switch to A0l or AO2 voltage ON terminal, at this time
parameter setting F03.37=0, F03.38=1, check C00.20 or C00.21, then press the start button,

Cc140

there will be voltage from 0-10V (after parameter setting or use multimeter DC gear, measure
+10V).

F03.38=1, check C00.20 or C00.21, then press the start button, there will be a voltage
from 0-10V (after the parameters are set up or use a multimeter DC gear, measure the voltage

between +10V and GND, the operation will be from 0V to 10V). Figure 3 (Run to maximum
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frequency).

® Test the output current: DIP switch to AO1 or AO2 current ON terminal, at this time, parameter
setting F03.37=1 or 2, F03.38=1, check C00.20 or C00.21, then press the start button, there will be a
current from 4-20mA or 0-20mA. (After the parameter setting is done, or connect +10V to GND with
500Q resistances, measure the voltage at both ends of resistances with DC gear of multimeter, the
operation will be from OV to 10V, then it is qualified; or directly use the current gear of multimeter to
measure the current value). (After the parameters are set, or use 500€2 resistances to connect +10V and
GND, and measure the voltage at both ends of the resistances with the DC gear of the multimeter, and
the operation will be from OV to 10V, then it is qualified; or use the current gear of the multimeter to
measure the current value directly). As shown in Fig. 4 (running to the maximum frequency)

o Test the output frequency: DIP switch to A0l or AO2 frequency ON terminal, at this
time the parameter setting F03.37 =3, F03.38 = 1, check C00.20 or C00.21, then press the start
button, there will be a frequency from 0.2Khz-50Khz.

® (After setting the parameters, measure the output frequency with an oscilloscope), as

shown in Fig. 5 (running to the maximum frequency).

Figure 3 Figure 4 Figure 5

1. Type of fault

Terminal output signal is not normal, signal command action is abnormal
2. Inspection Methods

In the AO analogue output, it is easy to appear is the damage of op-amp U12, as well as
the damage of transistor T3, T4, according to the static maintenance method, the first detection
of the above devices whether there is any abnormality, there is anomaly replacement devices;
there is no abnormality and then go to test other resistors and capacitors.
3. IC Pin Voltage
Note 1: In the measurement of IC pin voltage, are to GND measurement, it is best to use
an oscilloscope to measure (multimeter will be less accurate, using a multimeter in the
measurement of voltage, easy to touch other pins), such as the use of a voltmeter to

measure, there will be a difference
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Note 2: The data measured at this point is the default AO output voltage.

9 pin 1.2V 5 pin 1.6V 3 pin 13.1V
10 pin 1.2V 6 pin 1.6V 2 pin 11.5V
8 pin 3.9V 7 pin 10V 1 pin 15V

4. Device bit number and specification

AO Output Circuit Components

Pulse output

Resistance: R21/R23=4.7K/0402, R222=10K/0402, R241=2K/0402, R204
Op-amp: U12-C=TL084IDR

Triode: T4A=MMBT4401LT1 Capacitance: C44=100PF/0402, C43=300PF/0402

Voltage output

Resistances: R97=100K/0402, R80/R81=4.7K/0402, R242/R246=10K/0402, R266
R268=100€2, R263=20K/0402

Capacitor: C151=100PF

Current output

Resistance: R153/R100=100K/0402, R98/R99=20K/0402, R95=510€2, R94=1004,
Capacitor: C79=200NF/0402

Op amp: U12-A = TLO84IDR Triode: T3 = MMBT4401LT1
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3.5 RS485 Communication Circuit

1. Circuit description

RS485 Communication Circuit

A

RNy me 23527
ﬁg_‘ =l -IEEIHN —ow E i
Front of control board
e ——
1d o Re R R29 R3S
mE_ 0 mE_ W
EIS ETS EO7 [E
1 el 21l =1 1|
) 485-0N 485-0FF
8 seem
o-r @ .

imim .l

sEE) c7EE e W[EE o1'@

AD—!-
2 Rl R .\n Y

|O A+° mﬁ AI1° y— %

R6  R7 R16 R17 R26R27 Al-A

RS485 communication is a typical half-duplex communication. With SP48SEEN-L as the

core and its peripheral circuits, up to 32 machines can communicate. o

RS-485 uses balanced transmission and differential reception, and therefore has a strong
ability to suppress common mode interference. The bus transceiver has a high sensitivity and
can detect voltages as low as 200mV, so that the transmitted signal can be recovered from
kilometers away.

As half-duplex communication, only one point can be in the transmit state at any time,
therefore, the transmit circuit must be controlled by an enable signal.

2. Input and output interface definitions and their metrics

Interface
definition Related notes
A+ A+ input/output interface for RS485 communication.
B- B- input/output interface for RS485 communication.
Input | The amplitude of A+ relative to B- is +5V, with a threshold of not less than
side. | 200mV, which usually requires enough margin to include termination.
Resistances will reduce the signal amplitude, but can reduce the signal
reflection, but is beneficial to the reliability of communication.
Output RXD1 A+/B- Differential input signals processed by the SP485EEN-
side L and fed to the CPU
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?ilg;lt TXD1 TXDI1 signal from CPU
A+ TXD1 Differential signal A+ processed by SP48SEEN-L
Output . . . .
sigepu B- TXD1 Differential signal B- after SP485EEN-L processing
Receiver(" Driver“'
PEPuTS ENABLE ouTpuT INPUT ENABLE OUTPUTS
AB RE R D DE
Vip202V L H A B
02V <Vp<02V L ? H H H L
Vps—02V L L L H L H
X H i
Open L ? X L z z

Voltage difference between
transmitter AB:
+2V ~+6V: Logic positive
level voltage
-2V ~-6V: Logic negative
level voltage Voltage
difference between receiver
AB:
>+200mv: Logic positive
level voltage
<-200mv: Logic negative

level voltage
3. Implementation method and key device selection

RXDI RS485. A+

1 e

g Half—ﬁup_]ex_ :D External port <}:(>* i

CPU TXD1 Eﬁii;numcanon o p]"DfEC‘lﬂﬂ ey 4]3-"‘ E,thernal
SP48SEEN-L [ wiring- port

2. Type of fault

Abnormal communication, communication failure reported
3. Inspection Methods

Method 1: Communicate directly with 485 through the serial port of the computer, and
check whether the communication is good or not.

Method 2: Or use two AC drives to communicate, use oscilloscope to measure the port
voltage (differential signal) according to the voltage difference between AB to judge whether
there is any abnormality.

Concrete way:
® Build two sets of AC300CON-A1.0 platforms

® A+ connected to A+, B- connected to B-
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F0.02 is 2, F0.03 is 6), change the frequency of the master, the frequency on the slave is

synchronised with the master signal

RS485 communication failure is usually due to the damage of 485 communication IC

U1, common mode inductor L1, TSS tube D4/D5, test and replace the bad devices, external

Swap the master and slave parameters and repeat the above operation

keypad RS485 communication test method is consistent with the above.

4. Repair Tips

® When communicating with multiple AC drives or over long distances, care should be taken
to detect whether 120Q terminal resistances have an effect on communication (i.e., whether

removing 120Q and the presence of 120 ohms has an effect on communication). As shown in

the figure (R=120Q)

pliances pliances

| A A
Debugging
software _I
A A A 4 yv A
RS485ap RS485ap RS485ap RS485ap

pliances

pliances

® Shielded cable single PE or double PE (as shown in SHIELD)

Two operating grounds, GNG, are connected (PINS8 pin, as shown

® Serial 485 signal isolator

& P
________________________ 1
| Sender 1r- al e
b=y 12 2 Sender |
1A y =1 T
1T DE i " G’J_},Eil ®)|
”hf:;&-:u(-r 14(1) I"l !1'1 '1HJ| Racebkver|
jRIA) —t i i = D RiAI
1
IR(B) ! My il : Ly F:u_s-.:
I : is 1! il sl (o
GN 'r‘—f—l—"t“‘L“J_}" GND
! .3 7! 0 T2l }
=C asing shield I j Shietd I | Casing s.h-c—ldI
| i J—T Cabls type | 1 SeEE I
e e T ot g Ve IXERIM e e a
15-pin R{AVRIB) 15-pin
sub D rnal'f twisled pair sub 0 male
with screw fixing with screw fixing

5. Device bit number and specification

Communication master (parameter Fd.00 is 1, Fd.09 is 0022), slave (parameter Fd.00 bit 0,

485 Communication IC U1=SP485EEN-L
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Common Mode Inductors L1=WCM-453228-510YT01 (Maximum permissible current

230mA)
TSS Tube D4/D5=WES806S, Breakdown voltage: 6.67~7.37V
Resistances R39/R41=5.6K/0805, R42/R43=10K/0402, R92/R179=62Q
R46/R47/R48=4.7K
Capacitors C14/C15=1NF/0402, C19=100NF/0402, C24=2.2UF/10V

3.6 Drive Signal Processing Circuit

From left to right: From left to right:
R137/R138/R139/R140/R141/R189=4.7K/0402 R131/R132/R133/R134/R135/R190=10K/0402
A 3v3D

lr +5Y

| S |

2 18
‘—E 1a1 Y1 g~
5 1A2 1Y2 (14~
W- = gT11A3  1Y3 (T3 — WH
We 184 1¥4 [ — WH
U+ = %_,} 241 211E = Uy
U- = 15 282 2¥2 g — UL
Ve = 17 243 2¥3 3 — VH
V- == 244 24 =
CLOSE L oE 20 ld
L== 19| — Ve 10 "“L L ~ -
20E  GND g (=]
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~ ~
GND o n
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1. Circuit Description:
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This module is mainly used for shaping the seven drive signals from the CPU and
enhancing the drive capability of the drive signals to provide suitable drive waves for the IGBT
module. In the event of a fault, the CLOSE signal output from the hardware blocking circuit
of the system fault becomes high, resulting in no output from the drive signal processing circuit,
which leads to blocking of the drive and protection of the machine.

2. Type of fault

UVW no output (driver board normal), output phase loss, output unbalance
3. Inspection Methods

After powering on, measure whether the given voltages (3.3V and 5V) on both sides of
the chip are normal, especially whether there is 5V on pin 20 of the chip; measure the change
of the CLOSE signal, when there is a fault, the CLOSE signal output from the system fault
hardware blocking circuit becomes high level.

Corresponding voltage when not in operation (DC phase)

UH UL VH VL WH WL
GND
SV S5V SV SV S5V SV

Waveforms of one of the drive signals and GND outputs during operation: as

follows (if the output waveforms are abnormal, the control board is abnormal)

DS0-X 30244, WY53400243 Thu Jan D4 14:11:38 2018

I [ 10005/

Measured in AC mode during operation, the voltage of each drive signal and GND is

about 11.5v.

4. Device bit number and specification
Resistances Capacitors
R137/R138/R139/R140/R141/R189=4.7K/0402 C70=2.2UF/0402
R131/R132/R133/R134/R135/R190 C71=100NF/0402 C75=100P
IC U10=SN74ACT244PWR
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3.7 Keyboard Circuitry
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3.7.1 Keypad Key Circuit:

ADC1-IN

R269 7.5K/0402

- |
+5V & l l
o \ S1:FWD S2:UP S3:PRG
S p—
< o
=] g ~
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AC300CON1-V1.0 keypad adopts the analogue amplitude detection method to realize the

47



VEICHI {%ﬁu @,El, AC310 Universal AC Drive Service Manual

key identification function. Pressing different keys generates different voltages, so that the CPU
(the CPU (U13) is the keypad CPU, which is different from the CPU of the control board) can
read which key is working, and the corresponding digital tube can display the corresponding
value; there are 6 physical keys, corresponding to: RUN, UP (up key), PGR; DOWM (down
key), STOP/RESET, SET; the key circuitry of AC300CON1-V1.0 is the same as the keypad
circuitry of the control board. There are 6 physical keys, corresponding to: RUN, UP (up key),
PGR; DOWM (down key), STOP/RESET, SET; key circuitry:
2. Fault type

No display, no action or mis-action of keys
3. Inspection methods

Keyboard key failure, power on, check whether the 5V power supply is normal, and then
go to measure the corresponding resistances, capacitance is normal, the circuit, fewer devices,
easy to troubleshoot

4. Device bit number and specification

RUN, UP (Up key), PGR group circuit DOWM, STOP/RESET, SET group
devices: circuit devices:
ResistorR269=7.5K/0402, Resistor: R161=7.5K/0402 ,
R163=20K/0402 R35=R151=100K/0402, R270=10K/0402 R178=20K/0402,
R158=10K/0402 R176=100K/0402

Capacitor: C38=10NF/0402 Capacitor: C38=10NF/0402

3.7.2 Keypad Display Circuit

1. Circuit description: In the display circuit , using a common anode digital tube, common
anode digital tube characteristics of the positive pole of a uniform high level; in the display
circuit is the most important is the corresponding U13 keyboard CPU and U2 latch chip, to
make the common-anode digital tube digital tube is effective, according to the segment
selection of the cathode of the LED as well as the chip selection of the digital tube, the given
low level, you can display the corresponding data.

2. Type of fault: No display, display less strokes

3. Overhaul method

® Digital tube overhaul
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Digital tube repair in accordance with the above digital tube connection diagram
and diode repair can be judged good or bad.

The U2 in this circuit is an 8-bit 3-state shift register/output latch chip, check whether the
voltage on the left and right side of the chip is abnormal, and whether pin 16 is supplied
with 5V; the pull-up resistor of the chip is 10K on pins 1 to 7 and pin 15, corresponding
to the voltage of 5V; the pull-up resistor of pins 10, 11, 12 and 14 is 4.7K, and the level
of the pull-up is 5V; the voltage of pin 13 is 3.3V. (Note: damage to the pull-up resistor
will cause the chip to work abnormally, so it is necessary to measure the pull-up resistor);
an abnormality of this chip will lead to the cathode of the segment selection LED or a
digital light of the chip selection. 3.3V, (Note: damage to the pull-up resistor will cause
the chip to work abnormally, so it is very necessary to measure the pull-up resistor);
abnormalities in the chip will lead to problems with the cathode of the segment-selected
LEDs or with the chip-selected digital light, which will lead to no display or fewer strokes;
in the keypad circuit, the most important is the keypad CUP U13, which requires 5V for
the chip to operate (pin 6),damage to this chip leads to abnormalities in the keypad and display

circuits, so this chip is the core of the keyboard circuit.

4. Device bit number and specification

Name/Bit Model Quantity
number

Programmable | U13=XMC1100-T016F0032 1

IC Resistors and capacitors connected to the chip

Pin 16: Resistor R144=10K/0402, connect to 5V voltage

Resistors on pins 13 and 14 are R262 and R268 in that order,
both 10€/0402.

Pin 6, connected to 5V, also connected to GNG Capacitance:

Logic chip U2=74HC595D 1

Resistor and capacitor connected to the chip

Resistor: R59=R85=R90=R56=R276=10K/0402
R234=R203=R283=R284=R285=R286=R287=R288=R2
89=0402 Capacitor:C20=C23=2.2UF/0402

Digital tube JH-3505ASR1AK (common anode) 1

'When the key is Pushbutton S1 circuit:
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U13 command
circuit

Resistor: R217=2K/0402,
Pushbutton S2 Circuit:
Resistor: R235=2K/0402,
Pushbutton S3 Circuit:
Resistor: R237=2K/0402,
Pushbutton S4 Circuit:
Resistor: R240=2K/0402,
Pushbutton S5 Circuit:
Resistor: R257=2K/0402,
Pushbutton S6 Circuit:
Resistor: R259=2K/0402,

R126=4.7K/0402,

R219=4.7K/0402,

R236=4.7K/0402,

R239=4.7K/0402,

R256=4.7K/0402,

R258=4.7K/0402,

triode: Q3
triode: Q4
triode: Q5
triode: Q6
triode: Q7

triode: Q8
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3.8 VPN Detection and Maintenance
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1. If the VPN consistent unchanged, the power board voltage detection circuit is abnormal, test
the power board VPN detection circuit.
2. Ifthe VPN-IN voltage is abnormal, then the VPN input signal circuit failure, common failure

is U4 TLOS4IDR damage, replace the device in the test.
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3.9 OH Fault Detection and Maintenance
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1. GNDI1 as a reference ground, measuring HEAT, the normal voltage is 0.5V-1V. If the HEAT

voltage is abnormal, the power board voltage detection circuit is abnormal, test the power

board voltage detection circuit.

2. HEAT -IN abnormal voltage, for the control board input circuit module temperature

collection failure, replace the corresponding resistors: R86, R87, R88, R89, or capacitors C9,

C10.

52



VEICHI {585

AC310 Universal AC Drive Service Manual

3.10 Current Acquisition Detection and Maintenance
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3.11 OC Fault Detection and Maintenance
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1. Circuit description: in the OC detection circuit, OC threshold for the rated current 2.7
times, in the circuit used in the comparator U7, U8, U9, the comparator provides the
reference voltage REF-H, REF-L, the collection of the current IU, IV, IW into the resistor
has a voltage, compared with the reference voltage, when between the two benchmarks, will
not report a fault, beyond the benchmark will report fault OC.

2. Fault type: OC1, OC2, OC3, OC4.

3. The detection method the first test resistor, capacitor, normal in the circuit is often
damaged devices may be comparator U7, U8, U9, in the case of inaccuracy of the reference
voltage REF-H, REF-L will also report a fault OC (reference voltage inaccuracy, according
to the previous voltage point test maintenance methods), but also need to test R107 there is
a foot whether the 3.3V voltage.

4. IC pin voltage

Note: In the measurement of IC pin voltage, are GND measurement, it is best to use an
oscilloscope to measure (multimeter will be less accurate, with a multimeter in measuring

voltage, easy to touch other pins), such as a voltmeter to measure, there will be different.

U9 5 |47V U9 8pin | 12v |U8 7 |47V U8 10pin | 1.2V
U9 4 3.0V U9 9pin |3V Ug 6 30V U8 1lpin | 3.0V

u9 2 |33v U9 14pinj32v |U8 1 |31V U8 13pin | 3.1V
pin pin

5. Device bit number and specification

IU Comparator Circuit

Comparator: U9 = LM239DR

Resistor: R109 = R110 = 1K/0402, R5 = 100R
Capacitor:C5=1NF, C138=100PF, C56/C25=2.2UF

IU Comparator Circuit
Comparator: U§=LM239DR
Resistor: R118=R119=1K/0402, R96=100R Capacitor: C5=100NF/0402

IU Comparator Circuit

Comparator: U§=LM239DR

Resistor: R118=R119=1K/0402, R96=100R Capacitor: C5=100NF/0402
Dual chip diode: D20=BAV9ILTI1G

Resistor: R107=2K/0402, R21=510R

Capacitor: C47=1NF/0402
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3.12 Wave-by-Wave Current Limit Comparison Circuit
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1. Circuit description: In the AC drive wave-by-wave current limiting (CBC) is very
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important, wave-by-wave current limiting can effectively prevent overcurrent, whether
it is a short-circuit or a sudden change in the current of the load suddenly added, when
the current reaches the wave-by-wave current limiting point, blocking the drive signal,
so as to shut down the drive to realize the overcurrent protection of the IGBT, so as to
ensure that the IGBT will not be damaged by overcurrent. To make the wave-by-wave
current limiting function normal, the corresponding control signals must be normal, so
that there is a corresponding wave-by-wave current limiting comparison circuit on the
control board, when the current exceeds the wave-by-wave current limiting point, the
CPU sends out a command to limit the current, and the wave-by-wave current limiting
threshold set by our company is 2 times of the rated current.

2. Fault type: Wave-by-wave current limiting function will not be entered.

3. Detection method: Test the corresponding SMD double diode, replace the comparator
U7, U8, U9 if the resistor and capacitor are normal, if the above fault occurs, it is not
only a problem of the circuit, but also a problem of the circuit before generating [U-C,
IV-C, IW-C signals.

4. 1C Pin Voltage

Note: In the measurement of IC pin voltage, are on the GND measurement, it is best to
use an oscilloscope to measure (multimeter will be less accurate, with a multimeter in
the measurement of voltage, easy to touch the other pins), such as a voltmeter to

measure, there will be different.

U9 7 |42v U9 10pin| 16y | U8 5 142V U8 8pin |16V
U9 6 |28V U9 llpinjpgy | U8 4 o8y U8 9pin | 28V
us 1 |32v U9 13pinf3oy |U8 2 |32V U8 14pin |33y
pmn pin

5. Device bit number and specification

Comparator: U7/U8/U9=LM239DR
Capacitor: C59/C60=2.2UF/0402, C64=100NF, C52=INF

Resistor: R22=2K/0402,
Dual chip diode: D16=BAV99LT1G

R108=510R
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Chapter 4. Common Faults Quick
Maintenance

(Note: All control signals are processed by the CPU. If the CPU is damaged or does not
work, it will cause a malfunction, so after eliminating other malfunctions, finally check

whether there is a problem with the CPU).

4.1 No Display on Power-up

1. Damaged module

Cause: The rectifier part of the module is damaged, resulting in no or low voltage at the
busbar and no display.

Measurement method: Measure the rectifier static value of the module.

Solution: Replace the IGBT.

2. Switching power supply failure

Cause: The voltage generated in the switching power supply is faulty, resulting in the
inability to supply power to the control board, which leads to no display.
Measurement method: Measure whether the voltage generated in the switching power
supply is abnormal.

Solution: according to the switching power supply repair method to repair.

3. Control board problems countermeasure: Replace the control board with a good
board. If the fault is eliminated, it is the problem of the control board. In the control
board may be the CPU and the keyboard display circuit have a problem.

Detect CPU-related circuits: Measure whether the +5V power supply is good, if +5V is
normal, the +3.3V power supply generation circuit for repair; then test the reset chip
U15 whether there is a problem; followed by an oscilloscope in the crystal oscillator at
both ends of the GND measurement, should be a sinusoidal wave.

4. Detect the keyboard display circuit (keyboard damage, or damage to the standard
network interface cable connected to the keyboard): According to the previously
mentioned the repair method to detect

Solution: If the damage of the corresponding device is detected, replace it directly, if
there is no failure above, then it is CPU failure.

5. Note: R151 is a 0Q resistor on the P line, if the resistor fails, it will cause the bus

voltage to be cut off and no power will be supplied, resulting in no power to the
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switching power supply, which will lead to no display, so, when there is no display, test

whether the 0Q resistor 1s normal.

4.2 Power-up or Operating Undervoltage (L.U.1, E.LU2),
Overvoltage (E.OU1/2/3/4) Fault

The power supply is added to the normal voltage value (380VAC/510VDC), and the
undervoltage fault is still displayed. Possible causes and countermeasures:

1. Voltage calculation error on the control board

Cause: The voltage on the control board is calculated incorrectly, causing the CPU to
misreport undervoltage and overvoltage.

Measurement method: according to the maintenance of the control board VPN circuit
maintenance

2. Power board VPN acquisition circuit errors

Cause: Errors in the VPN acquisition circuit on the power supply board cause the
voltage on the control board to be calculated incorrectly, and the CPU mistakenly
reports undervoltage or overvoltage.

Measurement method: According to the method of repairing the VPN circuit on the
power supply board.

3. When the 24V switching power supply fails, the relay cannot be absorbed, so there
will be voltage loss on the charging resistor, resulting in undervoltage.

4. If the voltage level is set incorrectly, undervoltage will be reported. When the voltage
level of S2 is set to the voltage level of T3, an undervoltage fault will be reported.

5. If the input voltage at the site is too high or too low, an overvoltage or undervoltage
fault will be reported.

6. Add a suitable braking resistor to release the excess energy from the bus voltage so
that overvoltage is not reported.

7. Energy braking point is set too high, resulting in overvoltage. (Note that overvoltage
suppression is turned off when energy braking is used)

8. The overvoltage suppression point is not turned on, resulting in overvoltage.

4.3 OC Fault (OC1, OC2, OC3, OC4)

1. IGBT module short circuit.
Cause: IGBT module AC drive short-circuit, short-circuit upper and lower bridge,

short-circuit with ground, resulting in excessive current and thus report OC.
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Measurement method: Measure according to the measurement method of IGBT module
Solution: Replace the IGBT module.

2. Failure of the current detection circuit on the power supply board

Cause: Failure of the circuit (failure of the current detection chip, Hall device, current
detection resistor circuit), which causes the collected current to fail, causing the CPU
to make incorrect judgment.

Measurement method: Detect according to the current detection circuit method.

3. Failure of the OC comparison circuit on the control board.

Cause: Circuit failure, resulting in CPU judgment error.

Measurement method: Test according to the OC comparison circuit maintenance

method.

4.4 E.SC Fault

1. IGBT module short circuit

Cause: IGBT module AC drive short-circuit, phase to phase short-circuit, resulting in
excessive current to report OC.

Measurement method: Measure according to the measurement method of IGBT
module.

2. Electromagnetic interference

Cause: The existence of electromagnetic interference leads to problems in the
transmission of weak electrical signals from the control board, thus reporting E.SC
failure. Solution: Ground the wire, and then the interference flows out through the earth.
3. Current detection chip failure

In the current detection circuit of the power supply board, we mentioned that the current
detection chip fast protection feet VOC_F and FAULT F/ When the current reaches
the set overcurrent point, the chip sends out a FAULT low-level signal within 1.5us,
and connects this signal to the FAU function foot, so that the system reports SC
protection.

4. The direct cause of E.SC failure is that the FAU signal is pulled down. The normal
FAU signal is high, and when the FAU goes low, the CLOSE signal goes high, blocking

the driver output.
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4.5 OH Fault

1. The fan is blocked; the fan does not rotate or the speed is too low.

Checking method: Check with the normal fan, or use a speed tester to measure. If the
fan is normal, then check whether the driving circuit is faulty, (Note: in high-power
machines is sure to open the fan to see whether the fan is blocked)

Solution: Replace the fan or overhaul its driving circuit.

2. IGBT module temperature detection unit failure This circuit failure will lead to false
alarms.

3. IGBT module thermal paste is less or heat sink is not qualified.

4. Failure of OH detection circuit on the control board.

Check method: Replace the control board with a good one to see if it fails.
Countermeasure: According to the control board OH repair method to repair.

5. The site temperature is too high, or the ventilation of the place where the AC drive

is installed is not very good.

4.6 Relay Non-suction Fault

1. Switching power supply 24V generates wrong voltage

Cause: Relay will not close until 24V.

Solution: according to the switching power supply maintenance way to repair
2. Relay circuit is faulty.

Solution: Repair according to the relay circuit.

4.7 Inconsistent Voltage Values Generated by the Switching
Power Supply

1. Measure whether the switching MOS tube (Q1=STFW3N150) is damaged.

2. Measure the voltage at both ends of the regulator Z1 at the switching power supply
when powering up, it should be about 12V.

3. Whether UC3844 is damaged.

4. In the switching power supply maintenance to the diode damage.

4.8 Output Out of Phase (E.OLF)

1. Whether the driving circuit on the power supply board is abnormal
Cause: If there is a problem with one phase of the driving circuit on the power supply

board, resulting in no voltage output from the item, it will report a fault.
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Solution: Repair according to the driving circuit of the power supply board.

2. Whether the driving circuit on the control board is abnormal.

Cause: If there is a problem with one phase of the driving circuit on the control board,
resulting in no voltage output on the power supply board, the fault will be reported.
Solution: Repair according to the driving circuit of the control board.

3. IGBT module damage

Cause: If there is a problem with one phase of IGBT AC drive, there is no voltage
output on the power supply board, and the fault will be reported.

Solution: Replace the IGBT module.

4. Abnormal current detection circuit.

Cause: The principle of output phase loss is whether the output voltage and current of
AC drive are balanced within a certain error, so the current detection circuit will also
report fault. The current detection circuit will also report a fault.

Solution: Check according to the current detection method.

4.9 Current Detection Fault (E.HAL)

1. Damaged IGBT module

Cause: IGBT AC drive is damaged, resulting in three-phase imbalance of output current,
thus reporting a fault.

2. Failure of current detection circuit on the power supply board

Cause: Circuit failure (current detection chip, Hall device, current detection resistor
circuit failure), thus the collected current is faulty, causing the CPU to make wrong
judgment.

Measurement method: According to the current detection circuit method to detect.

3. Failure of the current acquisition circuit on the control board.

Cause: Circuit failure, causing CPU judgment error.

Measurement method: Test according to the current acquisition circuit maintenance

method
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