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Instructions for S11 Maintenance
Editor-in-Chief: Peng Gongming
Version date: 2019.1.26
File Category: Maintenance Plan

Content of this Volume: It mainly describes the troubleshooting of various faults of S11, and how to use the test tool for accurate positioning.

I. Requirements on the Maintenance Platform
1. The constant temperature soldering iron (350-400°C). The tip soldering iron head is used for soldering chip resistors and capacitors.
2. The thermal chimney is used for chip disassembly and soldering, be careful not to heat for a long time to avoid PCB foaming.
3. APWS power supply (output 10V—11V, 160A Max) and the power patch cord (self-produced) are used for test and measurement of the computing board.
4. The multimeter, tweezers, V9 hash board test jig (note that some jigs do not support voltage regulation function, and cannot be used for the S11 computing
board test) ((if there is condition, an oscilloscope can be configured).
5. Flux, water for cleaning panel with anhydrous alcohol; water for cleaning panel is used to clean flux residue and appearance after maintenance.
6. Tinning jig, tinning steel mesh, solder paste; when replacing a new chip, the chip must be tinned.

7. Thermally conductive adhesive (93461) is used to re-attach the cooling fin after repair.

I1. Requirements on Maintenance Operations
1. The maintenance personnel must have certain electronic knowledge, more than one year of maintenance experience, and master QFN package welding
technology.
2. After repair, the computing board must be tested twice and confirmed as OK before it can pass!
3. Pay attention to the operation method when replacing the chip. After replacing any accessories, the PCB board is not obviously deformed, and the replaced
parts and the surrounding area shall be checked for whether there is open and short circuit.
4. Determine the maintenance station object and the corresponding test software parameters and test jigs.

5. Check whether the tools and jigs can work normally.

III. Principle and Structure

1. Principle overview

1. S11 is composed of 28 voltage domains connected in series. There are 3 BM1387 chips in each voltage domain, and there are 84 BM1387 chips on the
whole board.

2. The BM1387BF chip used by S11 is a low-voltage chip, so the power consumption of the whole machine is much improved than that of the S9 series.

3. The S11 clock is a 25M single crystal oscillator that is transmitted in series from the first chip to the last chip.

4. There is independent small cooling fin on the front and back of each chip of S11. The small cooling fin on the front side is the SMT patch, and the small
cooling fin on the back side is fixed on the back of the IC by the thermally conductive adhesive after the initial measurement. After the repaired and replaced
chip passes the test, it is necessary to evenly apply black thermally conductive adhesive on the IC surface and heat and fix it.

Note:

In the maintenance process, when replacing the circuit board components or the chip, in order to reduce the damage of high temperature of the blower gun to
the PCB board and the chip, it is necessary to first remove the small cooling fins near the faulty component and on the back of the PCB board before
replacing.

There are test points on the PCB chip surfaces. When manufacturing and repairing, if there is no cooling fin attached on the PCB chip, the test point on the
chip surface can be used; for repair of finished products (after-sales repair), since the front and back of the PCB are covered by cooling fins, it needs to locate
fault through the test point on the chip surface of the PCB. A special slender test lead can be used to probe the cooling fin gap for measurement. However,
since the SMT small cooling fin is connected to the ground of each voltage domain, it is necessary to pay attention to the insulation of the test lead in
measurement to avoid short circuit caused by the test lead.
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2. Analysis of key points

2.1 The following figure shows the signal direction of the S11 computing board:

uwussw

P emmerngem i gy

The flow direction of the CLK signal is generated by Y1 25M crystal oscillator, which is transmitted from chip 01 to chip 84; during standby and computing,

the voltage is 0.9V.

The TX (CI, CO) signal flows from the pin 1 at IO port the level and converts to IC, and is then transmitted from chip 01 to chip 84; when the 10 line is not
inserted, the voltage is 0, and the operation voltage is 1.8V when computing.

RX (RI, RO) signal flows from the 84th chip to the 28th pin of the 01th chip, and is returned to the 12 pin of the signal cable terminal control board through
the level conversion IC; the voltage is 1.8V when the IO signal is not inserted, and the voltage is 1.8V during computing.

B (BI, BO) signal flows from chip 01 to chip 84 to lower the level; the voltage is 0V when 1O line is not inserted and during standby, and there is a pulse

signal of about 0.3 during computing.

RST signal flows from the pin 15 at the 10 port, and is then transmitted from chip 01 to chip 84; the voltage is 0V when no 1O signal is inserted and during

standby, and 1.8V during computing.

2.2 Figure 3 shows the key circuits on the front of the S11 computing board.

2.2.1 Test points between chips (as shown below after amplified): Figure 2

During maintenance, judge the bad range roughly according to
the LOG information prompted by the test jig. The test point
between the test chips is the most direct fault location method.
The arrangement of the test points of the S11 computing board
is:

The order of the 14 voltage domains in the 1st and 3rd rows (red
box): CLK, CO(TX), RI(RX), BO, RST.

signal.

The order of the 14 voltage domains in the 2nd and 4th rows
(yellow frame) is reversed: RST, BO, RI (RX), CO (TX), CLK.
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2.2.2 Voltage domain

PIC and

eeprom

There are 28 voltage domains on the entire board, and each voltage has three chips. The three chips in the same voltage domain are powered in parallel, and
are connected with other voltage domains in series after connecting in parallel. The circuit structure is shown in Figure 4 below:
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Principle analysis of single chip of voltage domain (see Figure 5 and Figure 6 below):
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Signal Description
Name /o Active Level | Description
1 NRSTO O L Output to the chip of next level, for the loop
2 BO o H Respond Busy Output
3 RI A I N/A Auxiliary Respond Input, add diode and pulldown
4 RI I N/A Respond Input. Schmitt input and internal pullup
5 CcO (0] N/A Command Output
6 CLKO (0) N/A Clock output to the chip of next level, for the loop. Pin drive current: 16A
7 PLL VSS PLL ground
8 PLL VDD PLL power (0.8V), PLL digital and analog share the same supply
9 VDDIO 08 I0 VDD pre-drive, 0.8v
10 LDO 080 LDO 0.8v output, for PLL and IO pre-drive
11 LDO 181 LDO power input voltage range: 1.62v ~ 1.98v
12 VDDIO 18 10 VDD post-drive, 1.8v
13 LDO 180 LDO 1.8v output for IO
14 LDO 251 LDO power input voltage range: 2.2v ~ 2.6v
15 TEMP_P Temperature diode positive output, analog 10. Should be floating when no use.
16 TEMP_N Temperature diode negative output, analog 0. Should be floating when no use.
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17 RF O Function 1: RO open drain output. Function 2: SDAO.
18 TF O Function 1: Respond Tx Flag. Function 2: SCLO.
Internal pull down.
19 TEST I N/A 0: Normal mode
1: Test mode
20 ADDR[0:0] | I
21 ADDR[1:0] | I
Address Input. Internal pullup
22 ADDR[2:0 |1
23 ADDR[3:0] | I
24 XIN I N/A Oscillator input
25 XOUT 0) N/A Oscillator output
26 CI I N/A Command Input. Schmitt input.
27 CLA I N/A Auxiliary Command Input, add diode and pullup
28 RO O N/A Respond Output
29 BI I H Respond Busy Input
30 BI A I H Auxiliary Respond Busy Input, add diode and pullup
31 RST N I L Reset signal
32 NRST A I L Auxiliary Reset signal, add diode and pullup

¢ The above is the function of each pin of the BM1387BF chip.
During maintenance, the 10 tests before and after the main test chip (five before and after the chip: CLK, CO, RI, BO, RST); CORE voltage; LDO-
1.8V, PLL-0.8V, DC-DC output, and boost 13V voltage.

Detection method:
[J Plug in the IO line, when the test button is not pressed, there is no voltage output in DC-DC and boost. After pressing the test button of the jig, the
PIC starts to work. At this time, the DC-DC outputs the voltage set by the test program of the PIC jig, and boosts as it works. Then the jig outputs
WORK, and returns to NONCE after computing. At this time, the normal voltage of each test point should be:
CLKO: 0.9V
CO: 1.6-1.8V, when the jig is just sent to WORK, since the CO is negative, the DC level will be lowered, and the instantaneous voltage is
about 1.5V.
RI: 1.6-1.8V, when the voltage is abnormal or too low during computing, the computing board will be abnormal or the hashrate will be zero.
BO: 0V when there is no computing, there will be a pulse jump between 0.1-0.3V during computing.
NRST: 1.8V. A reset signal is re-outputted each time the test button of the jig is pressed.
When the above-mentioned test point status or voltage is abnormal, please estimate the fault point based on the circuit before and after the test point.

e It can be seen from the above list:
CLK signal: It enters from chip 24 pin, and exits from 6 pin, when connected across voltage domains, it exits from the 6 pin and is sent to the next chip 24
pin through the 100NF capacitor.
TX signal: It enters from the chip 27 pin, and exits from 5 pin;
RX signal: It returns from the chip pin 4, and exits from 28 pin;
BO signal: It enters from chip 30 pin, and exits from 2 pin;
RST signal: It enters from the chip 32 pin and exits from 1 pin.

As shown in Figure 7 below: You can measure the signal voltage of each chip, CORE voltage, LDO-1.80, PLL-0.8, and other voltages:

CORE: 0.4V---When this voltage is abnormal, generally the chip CORE of the voltage domain is short-circuited.

LDO-1.8: 1.8V---When this voltage is abnormal, the chip LDO-1.80 is short-circuited or open circuited, or the peripheral filter capacitor is short-
circuited.

PLL-0.8: 0.8V---When this voltage is abnormal, the PLL-08 of a chip in the voltage domain is short circuited or LDO-1.8 is abnormal.
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[ According to the information of the printing window of the jig, judge the operation state of the computing board, the computing power of the chip,
the temperature sense and the like.

3.10 port
10 consists of 2X9 pitch 2.0 PHSD 90-degree in-line dual row.
The definition of each pin is shown in Figure 8 below:

@I 2IL0)[2I(OJ(2ILO

As shown above:

Pin 1,2, 9, 10, 13, 14: GND.

Pin 3, 4 (SDA, SCL): The 12C bus of DC-DC PIC, connecting the communication between the control board and the PIC. The control board can read
and write the data of the PIC to control the running state of the computing board.

Pin 5 (PLUGO): The identification signal of the computing board. This signal pulls from the 10K resistor to 3.3V on the operation board. Therefore,
when the 10 signal is inserted, the pin should be high.

Pin 6,7, 8 (A2, A1, A0): The eeprom address signal.

Pin 11, 12 (TXD, RXD): Through the level conversion IC, the TX (CO) and RX (RI) signal levels of the computing board are converted from 1.8V to
3.3V of the control board.

Pin 15 (RST): It is the 3.3V terminal of the reset signal. After being divided by the resistor, it becomes a 1.8V RST reset signal.

Pin 16 (D3V3): Powers the computing board 3.3V. The 3.3V is provided by the control board, which mainly supplies the PIC with operating voltage.
As shown in Figure 9 below, the voltage and distribution of each pin of 1O before and after voltage division.
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4. 13V boost circuit

It is responsible for boosting DC-DC (9.8-11V) to 13V. The principle is to boost 9V voltage to 14 V through U2 SGM3750 switching power supply.
The switching signal produced by U2 is the energy storage inductor through L2, and then D2 is charges and discharges the C23 to boost rectifier
diode, thereby obtaining 13V of the C23 positive electrode. As shown in Figure 11 and Figure 12:

It should be noted that the abnormal rise of the voltage of the boost circuit may easily cause damage to the LDO of the last seven voltage
domains of the computing board, and may also cause chip damage.

5. DC-PIC
It consists of dSPIC33EPXXGS202_ESS and eeprom. As shown in Figure 13 and Figure 14:

A device that stores the frequency information and temperature sensing information of the computing board chip, through which it controls the
DC-DC output of the computing board.
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6. DC-DC switch circuit

It consists of 7002 and 4 CMOS tubes. When PIC_EN outputs a high level, 7002 acts as a switch, and the controlling MOS tube reaches the
conducting state on as shown in Figure 15 and Figure 16:
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7. 25M CLK

It consists of Y 2SMHZ active crystal oscillator and 1.8V power supply: as shown in Figure 17 and Figure 18.

VDDIVS_IGND

Normally, the R648 voltage to ground is about 1V.
As shown in Figure 19 and Figure 20 below:
The first and third pin of LN1134A18MR are inputs, and the fifth pin is 1.8V output;

It should be noted that the 1.8V LDO power supply of the last 6 voltage domains is from the 13V boost circuit; the 1.8V LDO of other voltage
domains is superimposed by the CORE voltage of the last 7 voltage domains (7%¥0.4V=2.8 or so).

The PLL-08 voltage is obtained by dividing the LDO-1.8 by two resistors.

VINI Uil VDDLVS_1
T 1 5
VIN VOUT
3]
C159 —Lcwo 2 gfm By L4 —Lcm —LC162 {R95
1uF 100nF —x 1uF 100n0F  $47R  VDDOVS 1
IN1134A182MR
GND GND GND GND  GND $R97
<51R
GND

8. Temperature sensing circuit
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A
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There are two groups of temperature sensor, one is composed of temperature sensor US and computing chip U39, and the other is composed of U7
and computing chip U66; the principle of each temperature sensor group: it is the built-in temperature sensor group (15" and 16™ pins of BM1387)

and temperature sensor, these two temperature sensing parameters are collected and finally passed the 17th and 18th pins of BM1387, and return to
the FPGA of the control board through the RI. The principle is shown in Figure 21:
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IV. The whole machine troubleshooting

1. Log in to the monitoring interface (WEB)

Most of such faults are faults in the computing board, and a few are caused by the operating environment, fan, external network, firmware, and the like.
The following are the treatments for various common phenomena:

1.1 The hashrate interface has no configuration information. As shown in Figure 22 below:

v L_| AATIL IVITIT A L_| AATIL IYITIET AL T s

< C 9 W 10.1.63.20/cgi-bin/minerStatus.cgi e

Miner Configuration Miner Status Network

Miner Status
Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare
0.0 0.0 0 0] 0 0.0 o
Pools
Pool URL User Status Diff GetWorks Priority Accepted Diff1# DiffA# DiffR# Diffs# Rejected Discarded Stale LSDiff LSTime
AntMiner
Chain# ASIC# Frequency(avg) GH/S(ideal) GH/S(RT) HW Temp(Chip) ASIC status
Fan# Fanl Fan2 Fan3 Fan4 Fan5 Fané Fan? FanB
Speed (r/min) 0 0 0 0 0 0 0 0

Treatment method:

< First check the indicator light of the mining machine. If the red light of the mining machine flashes, it indicates that the state of the mining

machine is not normal. You can first check the mining machine network, plug in the network cable of the mining machine to the computer, and
check whether you can ping the mining pool of the ping mining machine.

< [f the state of the indicator light is normal. It is most likely that the three calculation boards of the mining machine have problems, and the

computing board of the mining machine is damaged.

< The firmware of the mining machine is damaged, and the firmware can be upgraded to the latest firmware through the upgrade interface.

Note that the fan is abnormal (this phenomenon can also be caused by no rotation or low speed)

1.2 No GH/S (RT) hashrate, red light flashes. As shown in Figure 23 below:

< C 9 10.1.204.40/cgi-bin/minerStatus.cgi e

Miner Configuration Miner Status MNetwork

Miner Status

Summary
apsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare
0.000000 11,2359.91 0 25,088,459 15.04 156,662.52 524507137
Pools
Pool URL User Status Diff GetWorks Priority Accepted Diffi# DiffA# DiffR# DiffS# Rejected Discarded Stale LSDiff LSTim
0 stratum+tcp://stratum.gbminers.com:3333 miningpunk.204x40 Alive 10.1K 20,030 0 151,142 0 1,572,384,287 3,096,594 0 321 322,531 50 10,148 3:35:42
1 stratum+tcp://vip001.bw.com:3333 gainbitcoin11.204x40 Alive 8.19K 30 1 595 0 4,874,240 g,192 o 1 1,167 0 8,192 108:19:14
2 stratum+tcp://stratum.f2pool.com:3333 gainbitcoinl0.alex  Alive 1.02K 1 2 1 0 1,024 0 y] 0 0 94 1,024 168:07:45
total 20,111 151,738 0 1,577,259,551 3,104,786 o 322 323,698 144
HW 3075 0 0.0002%
AntMiner
Chain# ASIC# Frequency(avg) GH/S(ideal) GH/S(RT} HW Temp(PCB)} Temp(Chip) ASIC status
6 84 485.58 3,487.48 0.00000 51 54 82 00000000 00000000 00000000 00000000 00000000 GO000000 00000000 0000000
7 84 600.42 4,312.27 0.00000 1586 b1 ag 00000000 00000000 00000000 00000000 00000000 GO000000 00000000 0000000
8 84 515.34 3,701.23 0.00000 1438 43 a 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000000
Total 252 533.78 11,501.00 0.00
Fan# Fanl Fan2

Speed (r/min) 0 1]

In the above phenomena, the mining machine has been running for 7 days, and GH / S (AVG) does not drop much, indicating that the mining machine has
not been faulty for a long time. The speed of the dual fans is very low, and the TEMP (CHIP) of the No. 8 board is very low. It is a board that has been
dropped not long ago. In such phenomenon, the machine will be normal after restarting. Such phenomena have a great relationship with the operating
environment of the mining machine, especially the ambient temperature; for example, in the winter in the north, mining machines are likely to have such
phenomenon in case of sudden cooling.
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In addition, please check if the network of the mining machine is connected to the mining pool? This will also happen with unstable external networks.

If the system fails to operate normally after the restart, use a test tool to test the three computing boards of the mining machine as a single board to check
whether the computing board is abnormal.

Update to the latest firmware.

1.3 Cable drops, lacks board, chip drops. As shown in Figure 24, Figure 25, Figure 26 below:

p Ly e rrann e s e wma e w e Emae s s rrae Ly e rrann e s e wma e a e Ema

< C 9w 10.1.51.53/cgi-bin/minerStatus.cgi e v

Network

Miner Configuration Miner Status

Miner Status

Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility Wu BestShare
1dih26mils @ 2,189.48 0 780,338 6.53 30,395.78 142093530
Pools
Pool URL User Status Diff GetWorks Priority Accepted Diffi# DiffA# DiffR# DiffS# Rejected Discarded Stale LSDiff LSTime
0 stratum+tcp://stratum.gbminers.com:3333 miningpunk.51x71  Alive 4.9K 3,014 0 9,970 0 46,257,103119,137 0 40 48,950 0 4,897 14:32:54
1 stratum+tcp:/fvip001.bw.com:3333 gainbitcoin11.51x71 Alive 8.19K 1 1 1 0 8,192 1] 1] 0 0 8 8,192 25:26:03
2 stratum+tcp:/fstratum.f2pool.com:3333  gainbitcoini0.alex Alive Z2.05K 2 2 1] 0 0 1] 1] 0 0 0 0 Never
total 3,017 9,971 0] 46,265,295119,137 a 40 48,950 3
HW 1423 0] 0.0031%
AntMiner
Chain# ASIC# Frequency(avag) GH/S(ideal) GH/S(RT) HW  Temp(Chip) ASIC status
5] 84 522.98 3,756.07 2,910.90 563 104 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000000
7 84 560.06 4,022.37 2,450.78 846 @ 00000000 00000000 00000000 00000000 00000000 00000000 00000000 DO00000
8 34 5959.32 2,322.57 14 0 < 00000000 00000000 00000000 00000000 00 >
Total 160 553.80 10,101.42 5,361.68
Fan# Fan1l Fan2 Fan3 Fand Fan5 Fant Fan7 Fan8
Speed (r/min) 0 0 1,800 0 0 1,680 0 0

Miner Configuration Miner Status | Network

Miner Status

- Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare
12m33s 7,865.712 7,876.84 0 21,822 2.23 146,309.44 7111637
- Pools
Pool URL User Status Diff GetWorks Priority Accepted Diff1# Diffa# DiffR# DiffS# Rejected Discarc
0 stratum+tcp://10.11.11.3:3333 wuyuan+bitmain+s9+1185.75x212 Alive 65.5K 15 o] 28 o] 1,835,008 o] 0 o] 389
1 stratum+tcp://vip003.antpool.com:3333 wuyuan+bitmain+s9+1185.75x212 Alive 3 1 0 0 1] 0 1] 0 0
2 stratum+tcp://112.126.89.154: 1800 wuyLuanbitmains91185.75x212 Alive 2 2 0 0 1] 0 1] 0 0
total 20 28 0 1,835,008 0 Q 0 389
HwW 73 0 0.0040%
- AntMiner
&ASIC# Frequency GH/S(RT) HW Temp(PCB) Temp(Chip) ASIC status
7 84 550 3935.15 0 58 g8 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0O00D00
g 24 550 3930.57 73 61 a1 00000000 00000000 00000000 00000000 00000000 00000000 00000000 OO00000
Fan# Fan1l Fan2 Fan3 Fand Fan5 FanG Fan7 Fang
Speed (r/min) 0 0 4,440 0 0 4,560 0 1]

10
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System || Miner Configuration | Miner Status || Network

Miner Status

- Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare
2mids 4,662.135 0 2,337 23.37 60,743.59 65957
- Pools
Pool URL User Status Diff GetWorks Priority Accepted Diff1# DiffA% DiffR# DiffS# Rejected
0 stratum+tcp://112.74.143.111:3333 deploysms91400.136%132 Alive 4.1K 4 0 52 0 135,168 0 0 0
1 stratum+tcp://stratum.viabtc.com:3333 deploysms921400.136x132 Alive 2.05K 1 1 1] 0 0 0 1] 0
2 stratum+tcp://10.20.2.200:3333 shimian+wy+s9+1400.242039A358C4 Dead 0 2 0 0 0 0 0 0
total 5 52 0 135,168 0 a 0
HW 0 0 0.0000%
- AntMiner
Chain# ASIC# Frequency GH/S(RT) HW Temp(PCB) Temp(Chip) ASIC status
2 19 650 0 0 0 CRHXXO000 200000000 00
3 84 650 4662.14 0 a8 Qs 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000000
Fan# Fanl Fan2 Fan3 Fan4 Fan5 Fané Fan7 Fan8
Speed (r/min) 4,920 4,680 n] 0] a 0] a 0]

The above phenomenon is caused by the failure of the mining machine’s computing board. In Figure 23,only 34 chips are found on the 8-board computing
board. Please use the jig for single-board check of the 8th board to find out the cause of the fault. In Figure 24, the 6th board can’t be found. Please check the
10 cable corresponding to the 6th board, and the power cord is in good contact. If there is no problem, please use the test tool for single board test of the 6th
board; in Figure 25, the 1st board cant be found, and the 2nd board only has 19 chips and cant run up, please check the IO and power supply line of No.1,

and use test jig for the single-board testing on the 1st and 2nd boards.

1.4 No GH/S (RT) hashrate, GH/S (AVG) hashrate reduction, chip XX phenomenon, red light flashes. As shown in Figure 27:

Miner Configuration | Miner Status || Network

Miner Status

- Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility Wwu BestShare
56mb5ls 0.000000 6,372.00 0 80,070 1.11 72,632.14 20761223
- Pools
Pool URL User Status Diff GetWorks Priority Accepted Diff1# DiffAz DiffR# DiffS2 Rejected
0 stratum+tcp://vip003.antpool.com:3333 wuyuan+bitmain+s9+1185.30x24 Alive 65.5K 74 0 63 ] 4,128,768 1] 1] ]
1 stratum-+tcp://vip.antpool.com:3333  wuyuan+bitmain+s9+1185.30x24 Alive 2 1 1] 0 0 1] 1] 0
2 stratum+tcp://stratum.fZpool.com:3333 wuyuanbitmains9.30x24 Alive 1.02K 1 2 0 0 0 0 0 0
total 77 63 a 4,128,768 a a a
HW 10 0 0.0002%
- AntMiner
Chaing# ASIC# Frequency GH/S{RT) HW Temp(PCB) Temp{Chip)
1 g4 550 0.00000 2 59 a1
3 84 550 0.00000 7 58 a1
4 a4 550 0.00000 1 61 94
Fan# Fanl Fan2 Fan3 Fand Fan5 Fané Fan7 Fan8
Speed (r/min) 4,200 6,000 a 0 0 a 0 a

In the above phenomenon, GH/S (RT) is 0, GH/S (AVG) hashrate is reduced, the chips all display XX, and the red light flashes. Mostly this phenomenon is
caused by abnormal operation of the control panel after the mining machine is disturbed. Please check the grounding of the shelf, plug-and-play mine, 220V

power cord and AC-DC power supply of the mining machine, as well as the static electricity of the environment.
If there is no static problem and the grounding is good, please upgrade the latest firmware and use the jig for single-board test of the computing board.

1.5 No GH/S(RT), no GH/S (AVG), red light flashes. As shown in Figure 28 below

11
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Miner Configuration | Miner Status || Network

Miner Status

----- Summary
Elapsed GH/S(avg) FoundBlocks LocalWwork Utility wu BestShare
14m54s 0.000000 0 483 0.00 0.00 0
------ Pools
Pool URL User Status Diff GetWorks Priority Accepted Diff1# DiffA# DiffR# DIffS# Rejected Discarded
0 stratum-+tcp://10.11.11.3:3333 wuyuan+bitmain+59+1185.76x235 Alive £65.5K 15 0 0 0 0 0 0 0 464
1 stratum-+tcp://vip003.antpool.com: 3333 wuyuan+bitmain+s9+1185.76x235 Alive 1 1 o] o] 1] o] o] 0 o]
2 stratum-+tcp://112.126.89.154:1800 wuyuanbitmains91185.76x235 Alive 2 2 0 0 0 0 0 0 0
total 21 u] u] o] u] 1] u} 464
HW 0 0 o]
""" AntMiner
Chain# ASIC# Frequency GH/S(RT) HW Temp(PCB) Temp{Chip) ASIC status
5 84 550 0.00000 0 0 JOO000OCK XOCOCO00] XCCO0ONK XOCOOCOMK XO00OO00E XCO0DONE XOOOOOOo! X0CO000
7 a4 550 0.00000 0 a JOOCOOOOC X0000000C X00000000 X0000COCE X00C0000! X0CCOO0OL XOOCRO00L J000000(
g &4 250 0.00000 o] o] S0 MO0 MO HOCOC0CE JOOCOO IO MO0 X000
Fan# Fanl Fan2 Fan3 Fand Fan5 Fan6 Fan7 Fana
Speed (r/min) 0 0 0 1] o] 5,000 0 1]

This phenomenon does not even have temperature. It can be seen from the above figure that only one fan is shown. The reason is that the mining machine
only detects one fan and protects it. Please check the plug wires of the two fans, or find a normal fan to replace it.

1.6 There is GH/S (RT), GH/S (AVGQG) is low, and the chips all display X. As shown in Figure 29:

Miner Configuration | Miner Status || Network

Miner Status

------ Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare |
4h10m19s 11,716.92 3,097.42 0 649,923 0.78 51,053.29 3482588
----- Pools
Pool URL User Status Diff GetWorks Priority Accepted Diffl1# Diffaz DiffR# DiffS# Rejected Discarc
0 stratum-+tcp://10.11.11.3;:3333 wuyuan+bitmain+s9+1185.118x44 Alive 65.5K 299 0 195 0 12,779,520 0O 0 0 7,780
1 stratum-+tcp://vip003.antpool.com: 3333 wuyuan+bitmain+s9+1185.118x44 Alive 2 1 0 1] 1] o] 1] o] o]
2 stratum-+tcp://112.126.89.154:1800 wuyuanbitmains91185.118x44 Alive 2 2 0 0 0 0 0 0 0
total 303 195 o] 12,779,520 0 o] 0 ?,?8‘.5
HW 472302 o] 3.6958%
""" AntMiner
Chain# ASIC# Frequency GH/S(RT) HW Temp{PCB) Temp(Chip) ASIC status
1 84 550 3904.96 156814 60 91 00000 XO000COC XO0COC00! X0O000O! X0000000E XO0C0C00L XO0N0000L X000
3 84 550 3901.86 158541 58 88 JOCOCO0OC IBCOOCO0C XOCOC00. X0CCO00! XCO00NGE JODCOOONE XOOON0OT X000000K |
4 84 550 3910.10 156947 60 8a 00000 XO000COC XO0COC00! X0O000O! X0000000E XO0C0C00L XO0N0000L X000
Fan# Fanl Fan2
Speed (r/min) 4,440 4,080

Within 4 hours of operation, the HW has reached 150,000. In this phenomenon, first test each computing board with a test jig. If the computing board has
no problem, please keep the updated configuration to the latest firmware.
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1.7 GH/S(RT) is super high. As shown in Figure 30:

Miner Status

Miner Cunﬁg_uratian

Miner Status

Network

------ Summary
Elapsed GH/S(RT) GH/S(avg) FoundBlocks LocalWork Utility wu BestShare
1imivs 4,799,040, 4799040 11,652.86 o 29,855 2.39 156,843.43 522696
------ Pools
Pool URL User Status Diff GetWorks Priority Accepted Diffi# DiffA# DiffR# DiffS# Rejected Discarded Stale LSDiff LSTime

Fan#
Sp_eed_(r{min)

4,320

Fant

Fan?
0 o

0  stratum+tcp://vip003.antpool.com:3333 wuyuan+bitmain+s9+1185.30%26 Alive B5.5K 17 0 27 U] 1,769,472 0 (0] 0 355 0 65,536 0:00:34
1 stratum+tcp://vip.antpool.com:3333  wuyuan+bitmain+s9+1185.30x26 Alive 2 1 0 o 0 0 o 0 o 0 0 Never
2 stratum+tcp://stratum.f2pool.com:3333 wuyuanbitmainsg.30x26 Alive 1.02K 1 2 0 o 0 0 o 0 0 1] 0 Never
total 20 27 0 1,769,472 0] (o] 1] 355 o
HW 12 0 0.0007%
------ AntMiner
Chain# ASIC# Frequency GH/S(RT) HW Temp(PCB) Temp(Chip) ASIC status
1 84 550 7 G5 95 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000000
3 g4 550 Z 70 99 00000000 00000000 00000000 GO000000 00000000 00000000 G0000000 0000000
4 84 550 3 62 93 00000000 00000000 00000000 00000000 00000000 00000000 00000000 0000000

Fang

0

It can be seen from the above figure that the hashrate of the No.3 board has reached 4791T. This value is definitely wrong, because some signals of the No.3
computing board are incorrect and the control board receives wrong information. Please use the test jig to conduct single-board test of the No.3 computing
board. If necessary, please conduct a stress test, compare with the 550M computing board, test with 600M frequency, find the chip with a low hashrate, and

then replace it.

1.8 No GH/S (RT) hashrate, red light flashes and alarms. As shown in Figure 31:
Alarm phenomenon: The ambient temperature is abnormal or the fan is abnormal. As can be seen from the above figure, the temperature of the
third board has exceeded the upper limit of Temp (chip) and alarms. In this case, please check the air volume of the mine air duct. Is there any
blockage in the air duct? Is the fan damaged? Is there any dust in the gap between the cooling fins?

System

Miner Status

Miner Configuration

Miner Status

Network

Summary

Elapsed
6h22m1as

GH/S(RT)

0.000000

12,853.15

GH/s(avg)

FoundBlocks

0

LocalWork

1,703,482

utility wu

4.27 280,195.11

BestShare

2767767341

total
HW

URL

stratum-+tcp://stratum.antpool.com: 3333
stratum-+tcp://stratum.antpool.com: 443
stratum-+tcp://stratum.antpool.com:25

24

User

antminer_1
antminer_1
antminer_1

Status  Diff GetWorks

Alive 65.5K 478
Alive 2
Alive 2

Priority

1}
1
2

Accepted

1,633
0
0
1,633

Diff1#
1}

DiffA#

106,987,520

1]
a

106,987,520

0.0000%

DiffR# Diffs# Rejected

131,072 2
0 0 0
0 0 0
131,072 2

11,980

11,980

Discarded

Stale  LSDiff

65,536
0
0

LSTime

0:00:10
Never
Never

AntMiner
Chain#  ASIC#
1 84

2 84

B 84
Total 252

Fan#
Speed (r/min)

Frequency(avg)

716.66
716.66
725.00
719.44

GH/S(ideal)

6,765.00
6,777.00
6,896.00
20,000.00

GH/S(RT)

0.00000
0.00000

0.00000

Fan2
5,160

HW

7
12
=

Temp(Chip1) Temp(Chip2)

78 111
84 116
119

ASIC status
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2. Cannot log in to the monitoring interface (WEB)
Including the failure to find the mining machine and IP.

Mostly the phenomena are caused by problems of the control board, especially the firmware. In this case, first restore to the factory settings to see if you can
log in to the background normally, if you can, upgrade the firmware.

There are two types of control boards for the S11, and the method of restoring the factory settings is the same.
One is the Xilinx 7010 control board, as shown in Figure 32; the other is Xilinx 7007 control board, as shown in Figure 33.

2 T
Fhink " i

The method of restoring to the factory setting of the control panel is to press the IP Report button for 5 seconds or more when turning on, and then release
when the red and green lights flash, and start to restore to the factory setting.

If the restoration to factory setting is invalid, enter the control panel maintenance process.

14
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IV. Routine Maintenance Process

Reference steps:

Observe the
appearance

ocate the chip,
Measured point i i 1d first, and
[‘ ]—, information ewe 'rs an .
impedance Locate fault eplace if reweld is

Voltage and

nonerrective

[ Measuring

voltage

\ ecord the Re.zprfur 15. |
| | finished if it’ s
fault type !
ok in two tests

1. Routine testing: First carry out visual inspection of the computing board to be repaired to see if there is displacement, deformation, burning of small
cooling fin? If there is such phenomenon, it has to be processed first; if the small cooling fin is displaced, remove it first and then clear the black adhesive,
and then re-adhesive after repair.

Secondly, after it’s confirmed no problem visual inspection, the impedance of each voltage domain can be detected first to detect whether there is a short
circuit or an open circuit. If found, it must be handled first.

Next, check whether the voltages in each voltage domain reach 0.4v, and the voltage difference between the voltage domains must not exceed 0.05. If the
voltage in a voltage domain is too high or too low, the circuits in the adjacent voltage domain generally have abnormal phenomena, and it needs to find the
reason first.

2. After confirming there is no problem in the routine test (short circuit detection is necessary in routine test to avoid burning the chip or other materials due
to short circuit when it’s power-on), a test box can be used for chip detection, and the detection results of the test box can be used to judge the location.

3. According to the result of the test box detection, start from the vicinity of the faulty chip, and detect the voltage of the chip test point (CLK IN OUT/TX IN
OUT/RX IN OUT/B IN OUT/RST IN OUT) and VDD VDDOVS VDD1V8.

4. According to the signal flow direction, the RX signal is reversely transmitted (84th to 1 chip), and several of the signals CLK CO BO RST are transmitted
forward (1-84), and an abnormal fault point is found through the power supply sequence.

5. When locating to the faulty chip, the chip needs to be rewelded. The method is to add a flux around the chip (preferably no-clean flux), heat the solder
joints of the chip pins to a dissolved state, gently move up and down, left and right, and press the chip; promote the chip pins to joint the bonding pad again,
collect the tin, so as to tin again.

If the fault is the same after re-welding, the chip can be replaced directly.

6. After the repair of the computing board, the test box must be checked for more than twice. The time of the two tests: For the first time, after replacing the
parts, the computing board needs to be cooled down; after passing the test, it is put aside first. For the second time, after the computing board is completely
cooled after a few minutes, the test is performed. Although each of the two tests lasts only a few minutes, it does not affect the work. The repaired board is
put aside, and the second board is repaired, after the second board is repaired, it is placed and cooled, then the first board is tested. In way, the repair is
staggered and there is no delay in the total length of time.

7. For the repaired board, first it is necessary to classify the faults and record the replaced part model, location, and cause, to feed back to production, after-
sales, research and development.

8. After recording, install the whole machine for normal aging.

V. Fault Type

Common fault types of S11:
1. Cooling fin falls, shifts and deforms

The cooling fin on the PCB board on the back of the computing board chip is not allowed to shift or collide before power on, especially the cooling fin with
different voltages. The contact of the cooling fins in different voltage domains means that there is a possibility of short circuit at different voltage points.
Moreover, determine that each of the cooling fin on the computing board has good heat conduction and is firmly fixed.

When replacing or re-installing the cooling fin, clean the residual adhesive on the cooling fin and chip and then coat again. The residual black adhesive can
adjust the temperature of the blower gun to about 150 degrees and be scraped with a knife.

thermally conductive adhesive can be cleaned with absolute alcohol.

2. Impedance imbalance in each voltage domain

When the impedance of some voltage domains deviates from the normal value, it indicates that there are open and short circuits in the abnormal voltage
domain. Generally the chip is the most likely to cause it. But there are three chips in each voltage domain, and often only one has problem when fault occurs.
The method of finding the problem chip can detect and compare the ground impedance of test points of each chip to find the abnormal point.

If there is a short circuit, first remove the cooling fin on the same voltage chip, and then observe whether the chip pin’s tin is connected.

If a short-circuit point cannot be found on the appearance, search the short-circuit point according to the resistance method or current cut-off method.

3. Voltage imbalance in voltage domain

When the voltage in some voltage domains is too high or too low, there is usually an abnormal 1O signal in the abnormal voltage domain or adjacent voltage
domain, which causes the next voltage domain to work abnormally and the voltage to be unbalanced. The abnormal point can be found by detecting the
signal and voltage of each test point, and some need to find the abnormal point by comparing the impedance of each test point.

Note that the CLK signal and the NRST signal are the two most likely to cause a voltage imbalance.

4. Lack of chips

The lack of chips means when the test box is being checked, not all of the 84 chips are detected, and often not all the chips are actually detected. The actually
lost (undetected) abnormal chips are not in the displayed position. At this time, it is necessary to accurately locate the abnormal chip through testing.
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The locating method can use the TX cutoff method to find the location of the abnormal chip. That is, ground the TX signal of a chip, for example, after the tx
output of the 50th chip is grounded in the voltage domain, theoretically, if all the chips in the front are normal, the test box should display that 50 chips are
detected. If not all 50 chips are detected, it means that the abnormality is before the 50th chip; if 50 chips are detected, it means that the abnormal chip is
after the 50th chip. Use this dichotomy to find out where the abnormal chip is located.
5. Broken chain
A broken chain is similar to lack of chips, but in a broken chain, not all chips that cannot be found are abnormal, but all the chips after the abnormal chip are
invalid due to a certain chip abnormality. For example, a chip itself can work, but it will not forward other chip information; at this time, the entire signal
chain will come to an abrupt end, and lose a large part of it, which is called broken chain.
Generally the broken chain can be displayed by the test box. For example, when the test box detects the chips, only 14 chips are detected. If the number of
preset chips is not detected in the test box, it will not run, so it will only display how many chips are detected, at this time, according to the displayed number
"14", the problem can be found by detecting the voltage and impedance of each test point before and after the 14th chip.
6. No running
No running means that the test box cannot detect the chip information of the computing board, but displays NO hash board; this phenomenon is the most
common and the fault range involved is also wide.
1) No running caused by abnormal voltage in a certain voltage domain; the problem can be found by measuring the voltage in each voltage domain.
2) A chip abnormality causes an abnormality that can be found by measuring each test point signal.
CLK signal: 0.9V; the signal is output from chip 01 to chip 84. In the current version, there is only one crystal oscillator. As long as there is a signal
abnormality CLK, all subsequent signals will be abnormal. Search according to the direction of signal transmission.
TX signal: 1.8V; this signal is transmitted through chips 01, 02,,,,, 84, when a certain point in the binary method is abnormal, it can be detected forward.
RX signal: 1.8V; this signal is returned from chips 84,,,,,, 02, 01, confirm the cause of the fault through the chip signal trend; when S7 and S9 computing
boards do not run, the signal is the highest priority, first search for this signal.
BO signal: 0V, this signal can be lowered to high level when the chip detects that the RI return signal is normal, otherwise it is high level.
RST signal: 1.8V; after the computing board is powered and the 10 signal is inserted, the signal is transmitted from 01, 02,,,,, 84 to the last chip.
3) Caused by a chip VDD
By measuring whether the potential difference between the voltage domains is normal, in general, when the VDD voltage is 0.4V, the normal voltage of
each test point in other voltage domains is also 0.4V, to ensure the balance between the various voltage domains.
4) VDD1V8 voltage abnormality caused by a chip
Judge whether VDD1V8 voltage is normal by measuring the test points of each voltage. Generally, the 1O voltage determines the voltage of each test
point. When the 1O voltage is 1.8V, the normal voltage of each test point in other voltage domains is also 1.8V
5) Caused by the abnormality of the step-down circuit and boost circuit
Directly measure whether there is voltage output (how much is the output voltage related to the jig setting) at the voltage on the two ends of C13 capacitor
output in the upper left corner of the computing board. If there is no voltage output, it is necessary to confirm whether the PIC has a switching signal.
After confirming that the DC voltage is normal, check whether U2 has a voltage output of 13V, no detected peripheral parts and U2 itself.
7. Low hashrate
Low hashrate can be divided into:
1) When the test jig conducts testing, the box receives insufficient Notce, and the hashrate is insufficient and displays NG. In this phenomenon, directly
judge from the number of Noce returning from each chip through the serial port print information of the test box. Generally, chips with returning Nonce
number less than the set value should be trouble-checked to eliminate pseudo soldering and peripheral reason. Replace the chip directly.
2) When testing the test jig, if the hashrate is low after the machine is installed. Mostly this situation is related to the heat dissipation conditions of the
chip. Special attention should be paid to the adhesive for the small cooling fin of each chip and the ventilation performance of the whole machine.
8. A chip NG
When testing through the test box, the test box’s serial port information indicates that a chips return Nonce is insufficient or zero. In addition to
eliminating the problem of pseudo soldering and peripheral components, the chip can be directly replaced.

VI1. Maintenance Instructions

1. During maintenance, the maintenance personnel must be familiar with the function and flow direction of each test point, the normal voltage value and the
impedance value to ground.

2. Must be familiar with the chip soldering, so as not to cause PCB foaming deformation or pin damage.

3. The BM1387 chip used by S11 cannot be mixed with S9 and T9+ (this chip is a low-power chip). 16 pins on both sides of the chip are packaged. The
polarity and coordinates must be aligned during soldering and must not be misaligned.

4. When replacing the chip, the thermally conductive fixing adhesive around the chip must be cleaned to avoid secondary damage of the chip caused by
hanging or poor heat dissipation during IC soldering.

e Note:
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