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1. Tool List

The following tools are necessary for repairing miners, mainly including disassembly and
assembly tools, welding and soldering tools, testing and auxiliary tools, safety and auxiliary

tools, and others.

Disassembly & Assembly Tools: Philips Screwdriver/Electric Screwdriver, Tweezers
Welding & Soldering Tools: Soldering Iron, Heating Table, Tinol, Solder Paste

Testing & Measurement Tools: 100M Oscilloscope, Multimeter

Safety & Auxiliary Tools: Gloves, Electrostatic Table

Others: 12V DC Power Supply (for Control Board), Adjustable 10A+ DC Power Supply,
Customize Control Board for Maintenance, TF Card, M1 Miner Case with a Fan, Power

Supply Cable & Network Cable, Cables, Computer

2. Hashboard Testing Software

The following figure shows a setup diagram of a testing and repair environment, and tools

involved have been marked in the diagram.
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Figure 2-1
After setting up the environment, you could follow the following steps to install the

software.
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Step 1 Double cllckw click Session and then click SSH |

B = Mo @ @ 2 = - ® x

SsH Telnet Rsh Xdmep RDP VNC FTP SFTP Serial File Shell Browser Mosh
@ fill in
EN Basic SSH settings
Remote host * 192.168. 2 22 | = Spec|fy usernameroot 2= Port [22
B4 Advanced SSH settings Efl Terminal settings ~=: Network settings v Bookmark settings
L
Secure Shell (8S8SH) session

€ Cancel
Figure 2-2
Step 2 Fix your computer IP address.
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ESEEEESINEEIESN IP 2E.
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Figure 2-3

Step 3 You can start to test hashboard when the following interface appears.
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? MobaXterm 10.2 ?
(SSH client, X-server and networking tools)

> SSH session to root@l92 22
? SSH compression : ¥ (disabled or not supported by server)
? SSH-browser v
? X11-forwarding v
v

? DISPLAY

(remote display is forwarded through SSH)
(automatically set on remote server)

» For more info, ctrl+click on help or visit our website

sh: fusr/bin/xauth: not found

BusyBox v1.24.2 () built-in shell (ash)

. Orange Juice Combine all juices in a
. Pineapple Juice tall glass filled with
. Grapefruit Juice ice, stir well.

. Cranberry Juice

root@hatsMiner:~# |

Figure 2-4

=]

(restart control board).

Note: The main test commands are: test readchipid (read chip id) and reboot

echo 0> /sys/class/gpio/gpio99/value (RST signal set to low level 0 V)
echo 1> /sys/class/gpio/gpio99/value (RST signalis set to high level 1.8 V)

3. Circuit Principle of M20S Hashboard

3.1 Power Supply Relationship of Chips on M20S Hashboard

On the M20S hashboard, every three chips form a group. Within each group, the positive
pins of all three chips are connected together, and their negative pins are also connected.
This configuration means the three chips in a group share a parallel power supply

arrangement.
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Figure 3-2

The power supply between groups is in series.
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3.2 LDO Power Supply Relationship of Chip Groups

LDO supplies power for normal transmission of chip signals. Each group has an LDO. The

5-pin is the output, with a voltage of 1.8V, which is sent directly to the chip.

=]

Note: When measuring, a reference point is ground of current group.




VicRoBT

the LDO chip .pin-1

and pin-3 conected

as the input.pin-5 is
the output ,1.8V.

Figure 3-5
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Figure 3-6

The following figure shows a signal transmission direction.

TXD signal transmit from U105
to U1.  The reverse direction

RST.CLK.RXD signal transmit
from U1 to u105

Figure 3-7
There are 5 transmission signals in the hashboard, including RST (reset), CLK (clock), CTSI
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(chip selection), RXD (receive), and TXD (transmit), of which RST, CLK, RXD, and TXD are

the main measurement signals.

RST signal comes in from the control board and is transmitted from U1 to U105.
CLK signal is generated by the crystal oscillator on board.

RXD signal comes in from the control board and is transmitted from U1 to U105.
TXD signal is transmitted in reverse from U105 to Ul and returns to the control
board.

each crystal osc provides the clk
signal to chips of the follow section

Figure 3-8

Signal Measured Voltage Value
RST Use the test command: echo 1> /sys/class/gpio/gpio99/value.
RST signalis set to a high level of 1.8 V, and in normal conditions, itis 0 V.
CLK About 0.9V
RXD 1.8V
TXD 1.8V
CTSI ov

Table 3-1
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3.3 Way of Signal Passing Through Chip

The way of signal passing through the chip is direct in and direct out.

For example, when measuring a signal, if the input is normal but the output is abnormal,
the chip may be out of work. To measure a chip signal, you can directly test the

corresponding test points or the pins of the chip.

the signal transmission in the chip is linear.Ilf input from the upper one pin .it
must output from corresponding one below.

signal

transmission
is liner

Requirements for normal operation of chip include the following:
1. Normal power supply voltage for hip group
2. Normal LDO voltage
3. Normal RST signal
4. Normal CLK signal
5. Normal RXD signal
6. Normal TXD signal

3.4 Memory and Temperature Sensing Chip

The following figures show memory and temperature sensing chips.
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memeory chip

.storing
barcode
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the board

temprature
sensor

=

the RXD signal level
conversion circuit
converts 3.3V RXD
signal from control
board to 1.8V in the
hashboard

the boost ciucuit,boost the
13v input veltage to 17v

output .supply the last 8 LDO

chips as the input.

Figure 3-11

3.5 Repairing Method

You can follow the following steps to find a fault.

Step 1: Measure and repair the power supply voltage of each group of chips (Group 1 to
Group 35).

Step 2: Measure and repair the LDO output voltage (Group 1 to Group 35).

Step 3: Measure and repair the RST signal (U1 to U105).
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Step 4: Measure and repair the CLK signal (U1 to U105).

Step 5: Measure and repair the RXD signal (U1 to U105).
Step 6: Measure and repair the TXD signal (U105 to U1).

4, Brief Introduction to Hashboard Block Diagram
The M30X block diagram is the same as that of M20S.
The circuit consists of a group chipset, a temperature sensor, a boost circuit, a memory,

and a voltage level converter. What is different is the hashboard, which has 1 piece of

crystal oscillator, and each group’ s LDO supports 2 groups X 1.8V and 1 group X 0.8V.

General Signal Transmission Direction

The following figure shows a general signal transmission direction of M31S.

-

i |~

S B Tk B et - it sl
L Y :.-.lmjf?h-}:?jr'A‘—-‘-:rlﬁ_l-Jﬁ!—‘t

-y -y

(k8 pecCEia ia

Note:
® The TXD signal is transmitted from the last chip to U1 for level conversion.

® The CLK, RXD, and RST signals are transmitted from U1 to the last chip.

The following figure shows a general signal transmission direction of M30S.
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Note:
e The TXD signalis transmitted from the last chip to

N |
nml'l‘ll

L . i
frﬁ_jtTTT-i 1 o
e EE g |

U1 for level conversion.

e The CLK, RXD, and RST signals are transmitted from U1 to the last chip.

Other diagrams

The M30x hashboard has 1 piece of crystal oscillator, and the signals between the two

groups are connected by resistors. Details are shown in the following figures.

31s

M K] e W I
m.'-vl\-;ll J."-!..—' AL

r Ty §
Las

Figure 4-3
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Each group's LDO 1.8 V supports voltage input for Pins 7, 8, 13, and 14, and 0.9 V supports

voltage input for Pins 6 and 15.
M31s M30s

Figure 4-4
The 17V boost circuit is shown as the following figure. As highlighted in green, 17 V is for
the last8 groups

Figure 4-5

This 17 Vis for last 9 groups, which is based on the hashboard version.

12
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Figure 4-6
3.3Visfor temperature sensor and memory. In the following figure, the left arrow refers

to the temperature sensor, and the right arrow refers to the memory.
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Figure 4-7
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Voltage level conversion is between 3.3V and 1.8 V. Details are shown in the following figure.

Figure 4-8

5. Case Study

5.1 Case Study for M20S

The following shows some repair experience.

1 Reset Failed, LED On

During the test, the LED lights up as soon as the hashboard is powered on. This is because
the RST signal of the hashboard outputs a high level of 1.8V, which drives the LED to be on.
Anormal board’ sRSTisatalow level of 0V, and the light is not on. At this time, start from
U1, follow the signal flow, trace which chip causes the 0 V level signal of RST to change and

increase, and find the change point to repair the relevant circuit.

2 Reset Failed, LED Not On
This is because the RST signal is interrupted during transmission from Ul to U105 and
cannot be transmitted to the end. Use the command echo 1 >

[sys/class/gpio/gpio99/value to set the RST signal to a high level of 1.8 V, search from Ul

14
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to U105 for where the RST changes from a high level of 1.8 V to low, and repair the relevant

circuit.

At the place where the signal is abnormal, first check the RST signal entering and exiting
the chip for comparison to determine whether there is a problem. If it is abnormal, replace

the relevant chip.

Because three chips in the same group are connected in parallel, the other two chips may

also cause the signal transmission to fail.

In addition, capacitance leakage in the chip group will also affect the normal operation of
the chip. It is necessary to switch the multimeter to the resistance range for comparison

and measurement.

the capcitance may leak current,.you can find a circuit with the same
structure nearby to measure and compare the resistance value of the
capacitance,if it is leaking, the value is diferent.

Figure 5-1
3 Reset Succeeded, Chip Reading Failed in Whole or in Part
The RST is normal, but chip reading fails. At this time, it is necessary to measure whether
the transmission of the CLK 0.9 V signal from U1 to U105 is interrupted. If yes, repair the
relevant chip and LDO circuit, check the chip related to CLK (chips in the same group will
be affected). If the CLK is interrupted at the crystal oscillator, the chips behind it will not be
read out, and the crystal oscillator may be damaged. At the same time, check whether the

capacitance at the interruption point is leaking.

If the CLK signal is normal, the next step is to measure whether the transmission of the 1.8

V RXD signal from Ul to U105 is interrupted. If there is any abnormality, check whether

15
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thereis a problem with the chip and whether the LDO is normal. At the same time, measure

whether the capacitance of the relevant layer is leaking.

If there is no problem in RXD measurement, then measure whether the transmission of the
1.8V TXD signal from U105 to Ul is interrupted. TXD interruption may also be caused by a

faulty chip, a faulty related LDO, or leakage of related capacitance.

each crystal osc provides the clk
signal to chips of the follow section

Figure 5-2

4 The repair of the whole board is mainly based on the measurement of signal voltage,
supplemented by the measurement of the resistance value of signal test points and

capacitance.

5 If the LDO output (Pin 5) does not have 1.8 V, check whether the input (Pin 1) voltage is
sufficient. If the input is not normal, find the relevant circuit before the input. If the input is
normal but the output is not normal, replace the LDO chip. If the replaced LDO is still not
normal, consider whether the chip group powered by it is faulty and pulls down the voltage,

and whether the capacitance beside the LDO is leaking.

5.2 Case Study for M30X

The maintenance sequence is RST -> CLK -> RXD -> TXD.

You should use an oscilloscope to test the CLK voltage. A reading of 0.15V indicates normal

operation.

16
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Any error code must be checked in the daily log.

Case 1: M31S Reports Error Code 542 (Cannot Read Hashboard)

As shown in the screenshot.

T 3 ’ t s D [ X T e Ve . x T qshvine X ¥ a x -+
« y A TE 192 168.2. 169, !
WhatsMiner v figurat Loy
Po
[ L Acth U [t ot Garwors, Rsjsch i 5 L
ErrorCod. me
& tC o E tACH EvertCoun L 15 Detal

After removing SM2 and testing via the platform, it was indicated that “RST failed” .

Four red arrows illustrate the status: “RST failed -> temperature normal -> chipset reading

failed -> hashboard reading normal” .
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B P W3 romwmotwieem
e ]
er ©
o =
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. o
e
L) enviex
= cerre e
E
=
L
3
3

< > 7 777777777777777777

LI Follow termnal folde
UNREGISTIRED VIRSION - Flease suppart MobaXterm by subscrbing to the professona edton here: hittp:/ /mabasterm mobates net

Figure 5-4
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Troubleshooting Process
According to basic maintenance rules, the first step is to measure RST:
1. Usethe software command echo 1> /sys/class/gpio/gpio99/value to activate the level

converter.

2. Measure RST points one by one. It is found that U6 RST output is 1.8V (normal), while

U7 RST outputis 0.5V (abnormal, not 1.8V), as shown in the screenshot.
\ \

Figure 5-5
Root Cause and Repair
After measuring group by group, a fault is found in the 3rd group.
The LDO outputis only 0.56 V (abnormal).
Further measurement revealed that pin 8 of U8 has a resistance of 1.7 Q (indicating a short

circuit), which causes the LDO output voltage to drop.

18
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Figure 5-6
After replacing U8:
1. ThelLDO output returnsto 1.8V (normal operation).
2. Theinsulation resistance to ground measures 58 Q (normal).

3. The software test result shows “PASSED” ,as shown in the screenshot.

N\

N L T L3 ” X O y 2 o (7]
N Sesson  Sewars  Tous  Games Sessers  Vew  Spi MulBmc Tumeing Fucages Settegs  Help
‘-N Al -~

Folow termnal foide

I NI IBIN N N
> o oo v

UNREGISTERED VERSION - Phase support MubaXterm by subsorbig to the professonal edbion here: hiap://mobastarm, mobatek ni

Figure 5-7

Case 2: M31S Reports Error Code 542 (Cannot Read Hashboard)

As shown in the screenshot.
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Figure 5-8
Remove SM2 and test it with software. It shows a total of 104 chips, missing 1 chip called

uo.
-

Sessont

UNREGISTERFD VERSION Please sunport MobaXterm by subscoribina to the orofessonal ed

Figure 5-9
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Remove the radiator, replace the U9 chip, test it via software. After successful testing,

install it into the miner and conduct an aging test.

=)

on some chips may not match their positions 100%.

Note: You should ensure to check the correct sequence of the chips. The printing

Case 3: M31 Reports Error Code 561, 562 (Cannot Read SM1, SM2)

As shown in the screenshot.
& vhat ' x 2, | . +

§ (] A TL< | 192.168.2 163/cgi-t L
WhatsMiner
Davica

Seatun Vbt oevplnter EffectivoChips Tompar s

SM1,SM2#g$8

-~

s ™

Figure 5-10
After being connected, the miner reboots, and the daily log is exported to check if it is a
power supply issue.

Export log instruction, specific operations are shown in the following figure.
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192.168.2.163.

12.168.2.163,

WhatsMiner  suus WhatsMiner

Miner Log

CGMiner § Eir#EEStatus, RS

mAiEMiner Log

Summary
S— GHsav Acceptad Rejectea Fanspesdin Fanspesaout Votage
i section conteing 10 vekues yet »
Devices ,iﬁEEMInEF State LOg
e HABE
Devica Status UptreqCompleted EffectiveChips Tornper

Figure 5-11
2 ' L x @ WhatsMine . | &

192.168.2.163/cgi-binflucifadmin/status/minedog

WhatsMiner

ERIRRE
| SEmE |

Figure 5-12
After analysis, it is confirmed that error code 202 indicated a power supply failure,

which causes a miner to fail.

Case 4: M31+ Reports Error Code 540 (Cannot Read SMO Chips)

As shown in the screenshot.
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3

i

540

Figure 5-13
After testing via software, it shows that reading of chips U109, U119, and U111 fails.
[

Figure 5-14

Check the group chipset, find a 1.8 V shortage, and then further check the U110 circuit.
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Figure 5-15

Replace U110, install it in the miner and conduct an aging test.

Case 5: M30S Reports Error Code 530 (Cannot Detect SMO)

As shown in the screenshot.
® waienzisa x| @ Whatehline - CoMinm Sistie: X @ WhatMaws - COMiney Sia X

“ C A FEE| 1921682234/ g b e sl

v 5 s GHStm 5 5
san as %17 s 54 208881
LM 424 L] 8y 265088
Tona s e A 2500 10 w4t ™ e
3
anil D Maten U o cmpsbeimd b shond i i
E
;'I\ s aive o 151 ssm
‘ / v o w eant

e microkid A -
U‘i 2 s 13 0 m
a« micr o i
- SR .- arse
Emors
CroeCade e Time
3] ol wat (oued 19001 62 006803

Figure 5-16
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Itis found that the fan is damaged and vibrated, which leads to the looseness of the

cable. Plug the cable in again, and the power - on test is OK.

Case 6: M30S Reports Error Code 236, 255, 268 (Main Reason is Power
Supply Failed)

As shown in the screenshot.

T X & wharomie X D vwrarow Y x | @ vearown f X T r " @ wharon
A &2 | 192.168.2.45/cgi-bin
WhatsMiner 1
Device  Stam ot Mo -
Allvs
s
P
P = o Wi R T s
4 b B E0lEh
FTEEBIR O

SFEHREAET

Figure 5-17
This error code is caused by the power supply. Replace the power supply and test whether

it operates normally.

Case 7: M31 Reports Error Code 250, 25, 540, 541, 542 (Cannot Read SM1,
SM2)

As shown in the screenshot.
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@ Whatshiner - CoMiner St % | @ WhatsMiner - CGMines X ® whats giner Statu. % | o
€ > A FE 192.168.2. 144/cgi- bin/luci/admin/status/cgminerstatus
WhatsMiner
5 Rive X
Pool
Pool URL Active  User Stas  Difficulty GetWorks Accepied Rejected Stale  LST LSO

[

ildi]

*J"LYP:E Errors

%'r:_:g' ErrorCads Cause Time
pS

=T \

Events

EventCode EventCause Eventhcuon EventCount  LastTime EventSource  Detall

Figure 5-18
Export the miner log (as below) to further check the error reason. According to the log, the

202 error is caused by the power supply. After replacing the power supply, the test is OK.

A TEE | 192.168.2 144/ cgi-bin/luci/ad

WhatsMiner

M TS

Figure 5-19

Case 8: M30S+ Reports Error Code 57, 540, 541, 542

As shown in the screenshot.
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Figure 5-20
Check the miner log.
iE
35!
iR
i
Figure 5-21

From the log, it can be told that errors 202 and 257 are caused by the power supply. Replace

the power supply, and the test is OK.

6. Chip Welding Skills

Chip Sold Paste Melting
Step 1: Use a small brush to apply solder flux.
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Step

Note: Just coat a thin layer.

2: Dip the solder paste with tweezers, and then apply it evenly on the side pad.

)

Step

Note: A little solder paste can melt and cover a large area.

3: Press gently with tweezers.

)

Step

Note: The solder paste is spread with the chip and sintered evenly.

4: Place the chip on the heating platform, and then heat until the solder paste melts.

)

to be damaged over this temperature.

Note: The temperature of the heating platform is set at 265 °C, and the chip is easy

p— i po—

apply solder paste

“! melt sold paste on the heating
€ platform

brush flux

Figure 6-1

Remove Chip from PCB

Step
Step

1: Brush flux onto the pins on both sides of the chip.

2: Place the part of the circuit board where the chip needs to be removed on the

heating platform for heating until the solder on the pins melts.

Step

3: Remove the chip with tweezers.

28
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platform to reduce temperature - related damage to components.

Note: Ensure the part of the board that does not need to be welded is placed on the

remove the

o after welding.the sold ball of the

pad shall be uniform without
connecting and less

Figure 6-2

Pad Treatment

Step 1: After the chip is removed, use tweezers to apply a little tin on the pad.

=)

Step 2: Once the solder paste is melted, use the tips of tweezers to move the pad back

Note: Be careful not to apply too much solder paste.

and forth to make the tin on the pad even and tidy.

Mount Chip

Step 1: Align chip pins with pads, and then place a chip down on the pads.

Step 2: Heat on a heating platform until solder is melted, allowing the chip and the pads
to connect automatically.

Step 3: Verify that the welded pins of the chip are even and full, with no solder excess or

improper connection.

=]

temperature scald.

Note: Wear gloves when performing welding operations to prevent high-
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7. Appendix

7.1 Guidance of Repairing with Oscilloscope

Oscilloscope Setup
Step 1 Press RUN/STOP button, and wait for a LED light to turn green.

1.press RUN/STOP
key,turn the LED
light green

Figure 7-1
Step 2 Press CH1 button to display CH1 menu on a screen, and then set Coupling to AC
and set Probe to 10X.

=)

Note: The LED turns green, indicating a measurement channel is selected

After press CH1 Key
.The menu will display
on the screen.

2.Press CH1.the LED
turn green,we select chi
as the mesurement
channel.

ST EES BV Limit
choice -

ke oND

! Probs

4.Probe
choice Digital Filter
10X

Figure 7-2
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Step 3 For triggering settings, press Menu button to display Trigger menu on the screen,
and then set Mode to Edge, Source to CH1, and Slope to Auto.

st nrnnd 5 | EEED
Mode : select Mode
"Edge”

Edge

3 4.TRIGGER
Source: select Source SETTING.Press MENU
"CH1" CH1 button.The menu will

display on the screen

e SIOPE
L

Sweep

Auto

Set Up

Figure 7-3

Probe Connection

Connect the probe ground wire to the negative pole of the power supply.
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The probe gound

wire connect to

the negtive pole
of the power

supply

Power Supply Settings for Different Series
® M20X: Usually set the test power supply at 13 V.
® M30X: The repair method is the same as the M20x. The test power supply is set as
0.31V multiplied by the number of chip groups on the hashboard. For example, if a
hashboard has 37 groups of chips, then 0.31*37=11.47 V, so you can set the test
power supply to 11.5V.

Signal Measurement

After setting up an oscilloscope, you can measure signals as follows.
1. CLK Wave Shape Measurement

Step 1 Take a probe, and then place it on a CLK signal test point.
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Step 2 Rotate knobs on the oscilloscope: one to adjust the voltage (up and down range),

and the other to adjust the time (left and right range), until a CLK wave shape is clearly

displayed on a screen.

; The probe of
\ oscilloscope

x| &>
A A

/| The CLK signal
| test point,

Figure 7-4

r—— i

T @ 0.0V

¥ 025,99 %HHz fror Rotate the knob to

The CLK wave shape i | adjust the voltage
" C display scope{up
. » and down range)

MINE Se0ml | Time 2.008us D#0.0000s

Figure 7-5
2. RXD Signal Wave Shape Measurement

Rotate the kbobh
to adjust the time
display scope
{left and right
range)

You can capture a RXD signal wave shape only when running test-readchipid command. If

the command is not running or has finished running, the wave shape cannot be captured.

Method
Step 1 Place the probe on a RXD test point.
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o mcma e SN

RXD testing point
[

o,
o

Step 2 Power on a test power supply.
Step 3 Run test-readchipid command in a MobaXterm program, and then observe a RXD

wave shape simultaneously.

The RXD wave shape you can
capature only when you are
running test-readchipid.

b WV ¥

Time 2.008us @+0,0000s

— ¢ fu

Figure 7-7

=)

the same, a chip may be faulty.

Note: If an input RXD signal wave shape is normal but an output wave shape is not
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RXD

If the wave shape of
RXD signal input is
nomal ,but the wave
shape of it's output
signal is not like the
same shape .the chip
maybe fail.

RXD

Figure 7-8
3. TXD Signal Wave Shape Measurement
You can capture a TXD signal wave shape only when running test-readchipid command. If

the command is not running or has finished running, the wave shape cannot be captured.

Method
Step 1 Place the probe on a TXD test point.

LK

AVEFS B The probe

%

Figure 7-9

Step 2Power on the test power supply.
Step 3 Run test-readchipid command in the MobaXterm program, and then observe a TXD

wave shape simultaneously.
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, DS1102E

*_ DIGITAL osCILLOsCoE

The TXD signal wave shape you can
capture only when you are just
running "test-readchipid” now.

Figure 7-10

=)

the same, a chip may be faulty.

Note: If an input TXD signal wave shape is normal but an output wave shape is not

XD

If the wave shape of TXD
signal input is nomal.but
the wave shape of the
output is not like the same
.the chip maybe fail.

TXD

Figure 7-11
4. RST Signal

An RST signal does not require an oscilloscope to observe a wave shape.

Troubleshooting Flow

Step 1 Check if CLK wave shapes from the first chip to the last chip are normal. If any wave
shape is abnormal, repair the CLK signal.

Step 2 If all CLK signal wave shapes are normal, a CLK signal is good. Next, check RXD signal
wave shapes from the first chip to the last chip. If any wave shape is abnormal, repair the
RXD signal.

Step 3 If all RXD signal wave shapes are normal, a RXD signalis good. Next, check TXD signal

wave shapes from the last chip to the first chip. If any wave shape is abnormal, repair the
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TXD signal.

7.2 Connection on Sub board

¥ A
sl
" *.“ ’
I o
L2
-
ns
) R
r—.
Figure 7-12
LED ON THE sub board
RST DET
RST from the last chip S isacs J D118
RSTORSRSTOH 2 3 R659 10K
o> AN Pz
G/25mAI0603 53

1
859

=y
o
P

Figure 7-13
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TEMP SENSOR

MEMERY IC 24C02

Figure 7-14

15

Figure 7
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T#‘ A‘;.

XUYCE_R; 7

~

3

VCC 3.3V

Figure 7-16
7.3 LDO Output Defect Case

LDO Output Fail Repair Procedure
Under normal conditions, LDO outputs are 1.8V and 0.8 V. Often, if the LDO output is lower
than 1.8 V or 0.8 V, it can still pass test-readchipid test in MobaXterm. However, when

installed in the chassis and during the upfreq process, the board will fail.

In the initial state, when the board is cold and hasn't been run in the chassis, all LDO
outputs are normal. Such a problem can't be detected with a multimeter. We need to run
the board in the chassis until it fails, then quickly take it out and measure with a multimeter.
We'll find that the LDO output is lower than normal. Sometimes, the upfreq process needs

to be done several times to detect the LDO output lower problem.

When repairing, wait for the board to fail in the chassis, then quickly pullit out. Do not cool
it down with a fan. Measure the LDO as soon as possible while the board is at a high

temperature. This helps find the LDO lower output defect.

This defect is usually caused by unstable chips. This unstable fault is troublesome because

it requires testing in the chassis.

Repair Procedure
If the LDO output is abnormal, first determine if the LDO is faulty. If so, directly replace it

with a new one.
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Afterreplacing with a new LDO, if the output is still abnormal, check the chips in the domain.
90% of LDO output abnormalities are caused by unstable chips.
If there are 3 chips in a domain, first ensure all LDOs are good. To find the faulty chip:
® First, remove the chip farthest from the LDO, keep the nearest one in place, and
measure the LDO. If the LDO becomes normal, the removed chip is faulty; replace
it with a new one.
® [fthe LDO is still abnormal, put the removed chip back, remove the middle chip,
and check the LDO again. If the LDO becomes normal, this chip is faulty; replace it
with a new one.
® [fthe LDO is still abnormal, the chip nearest to the LDO is faulty; replace it with a
new one.
LDO 1.8V and 0.8V need to pass U1 to be delivered to U2 and U3. So, U1 must be kept
in place when removing U2 or U3. Otherwise, the path will be broken, and the LDO 1.8

V output voltage will show 2.3V or more, which is higher than normal.

8 need-paﬁsig‘bg U1 to diliver to u2,u3,
|keep]Uifonithe seat.when take away U2 or U3,

p 1 mqor elsejthe/path break,

Fand|'DOJ1'8 Showed voltage 10273V or more ,high than normal
h LCES e e

o

Figure 7-17
Check the LDO capacitors; they may have current leakage. The 6 capacitors are likely to

leak current.
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lm i|n yellow circle
Ta

- BnJSmayagak. current

Figure 7-18
Check the 4R7 1208 resistors. Their soldering may be poor and can't be detected by

inspection. Resolder all 4RT7 re5|stors on the board.

Flgure 7-19
If there are 10 domains and each domain is only 0.15V, then 10X 0.15= 1.5V, which means
the inputisinsufficient. Adjust the voltage of several domainsin these 10 by replacing chips
or swapping chips between high - voltage domains and low - voltage domains on the board.

Ensure that the total voltage of the lO domalns is at least over2.2V.

Figure 7-20
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Corrosion Problem
e Inthefirstdomain, if covered by dust, corrosion can occur. The traces on the board,
resistors, and chip pins are all possible to be corroded.

e Remove resistors and chips and check the pads on the board. If there is corrosion,

it's better to replace them with new components or new chips.

| the 3 resistors naed ramave and check the pad,

“mayhe eamesion is om the pad i you (sueh with prabe ,

il o i sigfh velkage: ful velease prade,valtage lost
besause ef pad cemasion hasd o find by multmeter

——_this eapasiter if leak cument alseo lead pratilem |
yau ean diresdly emoe i

~— eheek i these s euljpul ighk warefamm ,
iFmet alse need seplace Witk new

Figure 7-22
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these resistor alse need reselder ar replacs ,
always comison is om the pad

Figure 7-23
‘I it

UP1 5th pin output only 0.6v,
4R7 input 2.5V, the output 1.9V,

UP1 input is 1.9V, repl g 4R7 is invalid.

. replace the chip U1 U2, disconnect UP2,still the same,

Disconnect the right b tance ,

LDO 1.8v retu

Restore the big 0 oh
disconnect small 0 ohm ra:
resolder the small 0 ol

Figure 7-24

Signal Check Sequence and Repair

The signal check sequence is RST — CLK — RXD — TXD.

1.RST

RST has echo and echol to assist. For CLK, we can use an oscilloscope for help. For RXD
and TXD, besides using a multimeter for measurement, we can also use tweezers for

assistance.

On a good board, RXD is sent from U1 to the last chip and is kept at 1.8 V. We can always
consider RXD as good. But sometimes, in the transmission route, there is a broken chip that
keeps the RXD output at 1.8 V and can't output 0 V. We can't find it, so we need to use
tweezers to short - circuit RXD to GND at U1, making the RXD send 0V from U1 to the end.
At the same time, measure RXD at the end chip. If it can drop to 0V, it's okay. If RXD still
staysat 1.8V, it means RXD can't be sent to the end, and we need to find the bad chip.

Method: Keep a multimeter measuring RXD at the final chip. At the same time, use tweezers

to short RXD to GND at an RXD test point (the route is from U1 to the final chip).
43




icROBT

i. If short - circuiting RXD and the multimeter shows it can drop to 0, this
indicates the RXD route from the test point to the final chip is good. 0 V RXD
can be sent to the final chip, so the bad chip is before the test point. Move the
tweezers to short RXD backwards, measure again until you locate a chip. If
the RXD output can drop to 0 when shorted and the RXD input can't drop to 0
(still 1.8 V), judge this chip as the bad one.

ii. If short - circuiting RXD and the multimeter can't drop to 0 (still 1.8 V), this
indicates the RXD route from the test point to the final chip is not good. 0V
RXD can't be sent to the final chip, so the bad chip is behind the test point.
Move the tweezers to short RXD forwards, repeat several times until you
locate a chip. If the output RXD can drop to 0 when short - circuited and the
input RXD can't drop to 0V (still 1.8 V), judge this chip as the bad one.

2, TXD

On a good board, TXD is sent from the last chip to Ul and is kept at 1.8 V. We can always
consider TXD as good. But sometimes, in the transmission route, there is a broken chip that
keeps the TXD output at 1.8 V and can't output 0 V. We can't find it, so we need to use
tweezers to short - circuit TXD to GND at the end chip, making 0 V TXD sent from the end
chip to UL. At the same time, measure TXD at Ul. If it can drop to 0V, it's okay. If TXD still
staysat 1.8V, it means 0V TXD can't be sent to U1, and we need to find the bad chip.

Method: Keep a multimeter measuring TXD at UL. At the same time, use tweezers to short
- circuit TXD to GND at a TXD test point (the route is from the final chip to U1).

i. If short - circuiting TXD and the multimeter shows it can drop to 0, this
indicates the TXD route from the test point to Ul is good. 0 V TXD can be sent
to U1, so the bad chip is before the test point. Move the tweezers to short TXD
backwards, measure again until you locate a chip. If the TXD output can drop
to 0 when shorted and the TXD input can't drop to 0 (still 1.8 V), judge this
chip as the bad one.

ii. If short - circuiting TXD and the multimeter can't drop to 0 (still 1.8 V), this
indicates the TXD route from the test point to Ul is not good. 0V TXD can't be
sentto U1, so the bad chipis behind the test point. Move the tweezers to short
TXD forwards, repeat several times until you locate a chip. If the output TXD
can drop to 0 when short - circuited and the input TXD can't drop to 0V (still
1.8 V), judge this chip as the bad one.

3. Example and Repair Method

Example: A board has good RST, CLK, RXD, and TXD. Even when RXD and TXD are short -
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circuited with tweezers, there is still no problem. Ul and U28 have been replaced, but it

doesn't help.

/76, U1-U2-U3-U4-U5-U6-U7-U8-U9-U160-U11-U12-U13-U14-U15-U16-U17-U18-U19-020-U21 -U22-U23 -U24-U25-U26-U27 -U28-

Figure 7-25
Repair Method: Use tweezers to assist in short - circuit signal repair as follows:
For example, keep the RXD test point of U4 shorted to GND and run test - readchipid test
at the same time. If the result shows 4 chips passed, then move the tweezers to the RXD
test point of U5, keep RXD shorted to GND, and run test - readchipid test at the same time.
If the result shows failure, it can be concluded that U5 is faulty. Use this method to find the

defective chip.
4, Soldering Chips Standard

® Ensure each pin of the chip has a tin drop (each pin is well - welded).

® Adjacent pins have no connection (no short - circuit between pin and pin).
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