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(54) Name of utility new model

An intelligent emergency starting power supply with voice prompt 

function 

(57) Abstract

The utility model discloses an intelligent emergency starting power 

supply with voice prompt function, wherein it includes a battery 

pack, the power supply end of the battery pack being connected 

with a change-over switch, the change-over switch being connected 

to the output electric clamp via a DC contactor, and it also includes 

a CPU master control circuit, the output end of the CPU master 

control circuit being connected with an audio playback system; the 

input end of the CPU master control circuit being connected with a 

sampling and driving control circuit, which is connected with a 

change-over switch, a DC contactor and an output electric clamp; 

the battery pack being connected with the charging interface via the 

power control circuit, and the power control circuit and the charging 

interface being connected to the CPU master control circuit; the 

output electric clamp and the change-over switch being respectively 

connected with the power control circuit; the output end of the CPU 

master control circuit also being connected with a display circuit; 

the sampling and driving control circuit being connected with a 

forced startup button. The emergency starting power supply can 

timely and accurately transmit the relevant operation information to 

the users under different use environments. 
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1. An intelligent emergency starting power supply with voice prompt function, wherein it includes a battery pack,

the power supply end of the battery pack being connected with a change-over switch, and the change-over switch 

being connected to the output electric clamp via a DC contactor, 

it also includes a CPU master control circuit, the output end of the CPU master control circuit being connected 

with an audio playback system; 

The input end of the CPU master control circuit being connected with a sampling and driving control circuit, 

which is connected with a change-over switch, a DC contactor and an output electric clamp; 

The battery pack being connected with the charging interface via the power control circuit, the power control 

circuit and the charging interface being connected to the CPU master control circuit; 

The output electric clamp and the change-over switch being respectively connected with the power control circuit; 

The output end of the CPU master control circuit also being connected with a display circuit; 

The sampling and driving control circuit being connected with a forced startup button. 

2. The intelligent emergency starting power supply with voice prompt function according to claim 1, wherein the

audio playback system comprises a voice storage control circuit, the input end of the voice storage control circuit 

being connected to the CPU master control circuit, the output end being connected to the audio control circuit, and 

the audio control circuit being connected to the speaker. 

3. The intelligent emergency starting power supply with voice prompt function according to claim 1, wherein the

display circuit comprises an LED nixie tube display and LED indicator lights of different colors. 
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An intelligent emergency starting power supply with voice prompt function 

Technology 

[0001] The utility model relates to an emergency starting power supply, in particular to an intelligent emergency 

starting power supply with voice prompt function. 

 

Background 

[0002] 12V/24V conversion emergency starting power supply is difficult to be 100% correct only by manual 

control operation under different use environments. Without any protection and prompt, any misoperation may 

cause permanent damage to the product, even lead to battery explosion and endanger the personal and property 

safety of users in serious situations. Although some of the existing products are provided with operation 

instructions and some simple audible and visual alarm functions, the simple buzzer alarm and wear in use can lead 

to the missing or unclear operation prompt contents, resulting in the lack of necessary safety instructions for the 

emergency starting power supply, and at the same time, it also puzzles the users who cannot find the reason in time 

after problems occur in operation. If necessary voice prompts and photoelectric instructions are provided to each 

operation of the user, it can not only reduce the influence to the user under different environments, but also timely 

and directly inform the user of the real-time operation state, more effectively prevent errors, and make the user’s 

operation more direct and clearer. Therefore, it is necessary to optimize the structure of the existing emergency 

starting power supply. 

 

Contents of the utility model 

[0003] The purpose of the utility model is to provide an intelligent emergency starting power supply with voice 

prompt function, which uses voice to prompt the user’s current operation, so as to reduce misoperation, ensure the 

safety protection of the emergency starting power supply during operation and prolong its service life. 

[0004] The technical solution adopted by the utility model to solve its technical issues is as follows. 

[0005] An intelligent emergency starting power supply with voice prompt function, wherein it includes a battery 

pack, the power supply end of the battery pack being connected with a change-over switch, the change-over switch 

being connected to the output electric clamp via a DC contactor, and it also includes a CPU master control circuit, 

the output end of the CPU master control circuit being connected with an audio playback system, the audio 

playback system including a voice storage control circuit, the input end of the voice storage control circuit being 

connected to the CPU master control circuit, the output end being connected to the audio control circuit, and the 

audio control circuit being connected to the speaker; 

[0006] The input end of the CPU master control circuit is connected with a sampling and driving control circuit, 

wherein the sampling and driving control circuit is connected with a change-over switch, a DC contactor and an 

output electric clamp; the battery pack is connected with the charging interface via the power control circuit, and 

the power control circuit and the charging interface are connected to the CPU master control circuit; the output 

electric clamp and the change-over switch are respectively connected with the power control circuit; the output end 

of the CPU master control circuit is also connected with a display circuit, wherein the display circuit comprises an 

LED nixie tube display and LED indicator lights of different colors; the sampling and driving control circuit is 

connected with a forced startup button. 

[0007] The utility model has the advantages that the emergency starting power supply can provide safety 

protection for level selection, correct connection, wrong connection, low voltage or high voltage, and at the same 

time, the corresponding voice prompt and photoelectric prompt are added in the aspects of charging level selection, 

battery low-voltage early warning, output overcurrent protection, electric clamp output short-circuit protection and 

manual forced startup safety prompt; in different service environments, it can timely and accurately transmit the 

relevant operation information to the users, so that the users can obtain the operation information via different 

types of prompts such as sound and light prompts, so that the users can more intuitively know the real-time 

operation and the causes of service errors, so as to better carry out the next operation or take timely and effective 

corrective measures to ensure the personal safety of the users, and make the whole product more humanized and 

intelligent. 

 

 

 

 

 

 

3 

Page 4 of 27 Chic Electrics, Exhibit 1010 
Shenzhen Chic Electrics v. Pilot



CN 202696190 U                               Description                            Page 2 of 7 

 

Description of drawings 

[0008] Figure 1 is the electrical schematic diagram of the emergency starting power supply proposed by the utility 

model; 

[0009] Figure 2 is a power control circuit diagram; 

[0010] Figure 3 is the circuit diagram of the CPU master control circuit and the LED nixie tube display; 

[0011] Figure 4 is a voice storage and audio control circuit diagram; 

[0012] Figure 5 is a sampling and driving control circuit diagram. 

 

Specific embodiments 

[0013] In order to make the technical means, creative features, purpose and efficacy of the utility model easy to 

understand, the utility model is further described below in combination with the drawings and specific 

embodiments. 

[0014] As shown in Figure 1, the intelligent emergency starting power supply with voice prompt function 

proposed by the utility model includes a battery pack, wherein the power supply end of the battery pack is 

connected with a change-over switch, the change-over switch is connected to the output electric clamp via a DC 

contactor, and it also includes a CPU master control circuit, wherein the output end of the CPU master control 

circuit is connected with an audio playback system, the audio playback system includes a voice storage control 

circuit, the input end of the voice storage control circuit is connected with the CPU master control circuit, the 

output end is connected with the audio control circuit, and the audio control circuit is connected with the speaker; 

[0015] The input end of the CPU master control circuit is connected with a sampling and driving control circuit, 

wherein the sampling and driving control circuit is connected with a change-over switch, a DC contactor and an 

output electric clamp; the battery pack is connected with the charging interface via the power control circuit, and 

the power control circuit and the charging interface are connected to the CPU master control circuit; the output 

electric clamp and the change-over switch are respectively connected with the power control circuit; the output end 

of the CPU master control circuit is also connected with a display circuit, wherein the display circuit comprises an 

LED nixie tube display and LED indicator lights of different colors; the sampling and driving control circuit is 

connected with a forced startup button. 

[0016] Nowadays, automotive batteries are mainly divided into models of 12V and 24V. In the circuit design, 12 

VDC battery is used for 0 VDC - 15.5 VDC by default; and 24 VDC battery is used for 15.5 - 30.0 VDC by default. 

The change-over switch realizes two batteries in parallel or in series, so that it can realize the function of two 

voltage outputs with one unit. At the same time, two small linkage switches are built in the change-over switch, 

and the linkage switch is synchronized with the 12 V and 24 V level, that is to say, when the change-over switch is 

in the 12 V or 24 V level, the linkage switch is also closed synchronously, and when it is in the OFF level, the 

linkage switch is also disconnected automatically, which is used to judge the input or disconnection of the external 

connection signals. 

[0017] The emergency starting power supply uses the high-power DC contactor as the automatic control electronic 

switch to control its on and off state via the circuit. At the same time, the circuit judges the voltage drop at both 

ends of the DC contactor after being pulled in, which is one of the conditions to judge whether the output electric 

clamp is short circuited. 

[0018] The emergency starting power supply takes samples from the two ends of the battery pack, the small tooth 

of the electric clamp, the output end of the change-over switch, the two ends of the DC contactor, the charging 

interface, the internal voltage test reset switch, the forced startup button and other key points respectively and 

sends them to the CPU master control circuit for processing and judgment, so as to know the user’s operation 

information and send the corresponding pulse signal to the voice storage control circuit, and after the pre-stored 

voice content is retrieved and amplified by the audio control circuit, the speaker sends out the corresponding voice 

message. The emergency starting power supply can provide safety protection for level selection, correct 

connection, wrong connection and low or high voltage. At the same time, the corresponding voice prompt and 

photoelectric prompt are added in the aspects of the charging level selection, battery low-voltage early warning, 

output overcurrent protection, electric clamp output short-circuit protection and manual forced startup safety 

prompt. The voice is clear, loud and standard. Under the 40 dB noise environment, the effective sound 

transmission distance is more than 5 m.In addition to standard English prompts, two other languages are also 

available, namely French and Spanish. The users can switch freely via simple key operations to improve the 

universality of the product. 
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[0019] In one embodiment, the circuit structure of the emergency starting power supply is shown in Figure 2, 

Figure 3, Figure 4 and Figure 5. In this embodiment, the main key parts used in the emergency starting power 

supply include: IC1-7805 three terminal integrated voltage regulator, IC2-MC96f32Q single chip microcomputer, 

IC3-BLA4208 voice storage integrated chip, IC4-TDA2822 integrated audio power amplifier, LS1 full band 

speaker 2W/8Ω, LED-LG5631AH seven-segment nixie tube display, IC5 (IC6)- PC817 optocoupler, IC7-LM358 

integrated operational amplifier, high-power DC contactor, high current change-over switch (for 12/24V level 

switching), linkage switch, forced startup button, output positive and negative clamps. 

[0020] In this embodiment, the main functions of the emergency starting power supply include: 

[0021] 1. During the operation of the emergency starting power change-over switch, the 12 V / 24 V level is 

automatically identified and prompted, the corresponding level voice prompt is given and the LED3/LED4 light up 

for indication; 

[0022] 2. Automatic alarm prompt for low voltage of the emergency starting power supply battery. When the 

battery voltage is lower than 8.0 ≤ U < 10.0 V, automatic voice alarm prompt will be sent out; 

[0023] 3. Automatic shutdown protection and prompt when the battery voltage of the emergency starting power 

supply is too low. When the battery voltage is constantly lower than 8 V, the emergency starting power supply will 

automatically shut down the output circuit of the electric clamp and send a low-voltage shutdown protection voice 

prompt at the same time; 

[0024] 4. Prompt for correct connection and continuity of the output electric clamp. When it is connected correctly, 

it will be automatically pulled in and be in continuity, with voice prompt and LED4 lighting prompt; 

[0025] 5. Shutdown protection and prompt for wrong reverse polarity connection of the output electric clamp. 

When the polarity of the output electric clamp is reversed, the DC contactor will produce a shutdown protection, 

and send the corresponding voice message prompt and the reverse connection indicator LED 7 lighting prompt, 

and the nixie tube flashes to display the error code "Er1" message; 

[0026] 6. Shutdown protection and prompt for connection voltage error of the output electric clamp, that is, the 

internal and external connected battery voltage does not match, which generally refers to the wrong connection 

between the 12V and 24V batteries or the 24V connected to batteries with the external voltage higher than 30.0V, 

the emergency starting power supply will automatically send out the voice message prompt for wrong connection 

and the wrong connection indicator LED 6 lighting prompt, and at the same time the nixie tube flashes to display 

the error code "Er2" message; 

[0027] 7. Overload shutdown protection and prompt of the output electric clamp. When the output electric clamp 

has a too high current, it will automatically shut off the output and provide protection. The emergency starting 

power supply will send out the corresponding voice message prompt and the nixie tube will flash to display the 

overload protection code "P1" message; 

[0028] 8. Automatic shutdown protection and prompt for short circuit of the output electric clamp. When the 

output electric clamp is short circuited again when being pulled in and in continuity, it will automatically shut off 

the output and provide protection. At the same time, it will send out the corresponding voice message prompt and 

the nixie tube will flash to display the short circuit protection code "P2" message; 

[0029] 9. Charging level prompt and charging state indication. The charging of the conversion emergency starting 

power supply is only at the 12V level, that is, the two batteries shall be charged together after being connected in 

parallel to ensure the charging voltage balance of the two batteries, that is, after inserting the charger, if the 

change-over switch is not at the 12V level, the emergency starting power supply will automatically send out a 

voice message prompt, and at the same time the charging indicator light will not light up, until the level selection is 

correct, and the indicator light LED2 is on when the charging is in progress, and the LED1 is on when the charging 

is over; 

[0030] 10. Forced startup output function. When there is no external battery voltage input or the input voltage 

signal is too low, and the emergency starting power supply cannot be normally identified automatically, after 

artificial judgment and correct and reliable connection, press the forced startup button to make the emergency 

starting power supply be pulled in and in continuity. When the forced startup button is pressed, the emergency 

starting power supply will automatically send out the safety warning message voice and the nixie tube will 

synchronously display the countdown time counting prompt message of "10-9-8- ... 0" to the user to remind the 

user to note the polarity and safe working voltage of the external load. The emergency starting power supply will 

not be automatically pulled in until it is pressed down for 10 s, to ensure that the user has enough time to confirm 

the safety of the connection. 

[0031] In this embodiment, the voice contents stored in the voice storage control circuit are as follows (take the 

English version as an example): 
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[0032] A. 12V 

[0033] B. 24V 

[0034] C. Low voltage, recharging recommended 

[0035] D. Power is connected 

[0036] E. Wrong Voltage 

[0037] F. Wrong Polarity 

[0038] G. Recharging ON, Turn the switch at back to 12V 

[0039] H. charge immediately 

[0040] I. Overload 

[0041] J. Short Circuit 

[0042] The specific working process is as follows: 

[0043] 1. When the change-over switch is turned from the OFF level to the 12V or 24V level, the change-over 

switch sends the voltage of the battery pack in parallel or in series to the input end of the DC contactor, and at the 

same time the "OUT+" end has a high level (the OUT+ sampling point is actually connected to the input end of the 

DC contactor, and the "BAT/External" is connected to the output end of the DC contactor), and after the voltage is 

limited by the diode D1, the current limiting resistor R1 and the voltage stabilizing diode DW1, the switching tube 

Q1 is driven by the resistor R2 to make the relay JK1 be pulled in and in continuity; the battery BAT+ voltage is 

added to the input end of the three terminal integrated voltage regulator 7805 via diode D4, so that pin 3 outputs a 

stable 5 VDC voltage to supply power to the CPU and the other circuits; 

[0044] When the external electric clamp is correctly connected and the voltage is greater than 1.5V, the voltage at 

the "BAT/External" end is also added to the base pole of the switching tube Q1 after passing through the diode D6 

to make the relay be pulled in and in continuity, so as to make 7805 enter the normal working state; similarly, 

when the charging interface "CH+" is connected to the power supply, the 7805 also enters the normal working 

state. 

[0045] 2. After the single chip microcomputer is powered on and works, first check whether the change-over 

switch is turned on. When the voltage detected at the "OUT+" end is less than 15.5 VDC, compare it with the 

voltage obtained at the positive "BAT1+" end of the single battery. When the voltages at the two reference points 

are basically the same, the CPU deems by default that the change-over switch has been set to the 12V level at this 

time; on the contrary, when the voltage at this point is ≥ 15.5V and there is a large difference from the voltage at 

the "BAT1+" end, the CPU deems by default that the change-over switch has been set to the 24V level; after 

determining the level, the single chip microcomputer outputs a high level from the P52 port or the P53 port to 

drive the corresponding level indicator light LED3 or LED4 to light up; at the same time, a pulse signal is output 

from the P21 port or the P23 port to drive the voice chip to extract the corresponding voice message, and report the 

corresponding level message to the user via the power amplifier, the speaker and the other devices; 

[0046] When the single chip microcomputer detects that the voltage of the "OUT+" is too low, and the voltage at 

the 12V level is lower than 10.0 VDC (the voltage at the 24V level is lower than 20.0 VDC), the emergency 

starting power supply automatically deems by default that the battery has been discharged and should not be used 

again, and the power should be supplemented in time; the P16 pin of the single chip microcomputer will 

automatically cycle the output pulse signal to the voice storage chip to extract the low-voltage alarm prompt voice, 

and timely report the low-voltage message to the user via the speaker; at the same time, it will automatically turn 

off all loads, that is, turn off the output of the cigarette lighter and the DC contactor; 

[0047] When the single chip microcomputer detects that the voltage of the "OUT+" is 0V and a certain positive 

voltage is detected at the "OUT+/External" end, it means that the change-over switch of the emergency starting 

power supply is not turned on, but only the user has correctly connected the output electric clamp to the external 

battery; at this time, the emergency starting power supply deems by default that the user wants to test the external 

battery voltage via the digital display voltmeter of the JS, that is, the single chip microcomputer automatically 

displays the actual voltage value read from the "OUT+/External" end via the nixie tube; 

[0048] When the single chip microcomputer detects that the voltage of "OUT+" is 0V and at the same time it is 

detected that the charger has access voltage at the "CH+" end, it means that the change-over switch is not turned 

on at this time, but only the charger has been connected. At this time, the single chip microcomputer will 

automatically output a pulse signal to the voice storage chip to extract the charging level position limit prompt 

voice, and tell the user to place the change-over switch at the 12V level when charging. If the change-over switch  
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is in the other level, the single chip microcomputer will automatically cycle the output trigger signal until the user 
turns the change-over switch to the correct 12V level; when the emergency starting power supply enters normal 
charging, the single chip microcomputer carries out judgment by detecting the voltage drop at the sampling 
resistance R31. When the charging current is less than 300 mA, the voltage drop at the resistor is 0.03V, indicating 
that the charging is over, otherwise, it indicates that the charging is in progress. When the LED2 is on, it indicates 
that the charging is in progress, and when the LED1 is on, it indicates that the charging is over. 
[0049] 3. Startup. Its working principle is as follows: 
[0050] 3.1 Correct connection, continuity and prompt of the 12V level: When the change-over switch is set to the 
12V level and the single chip microcomputer detects that the voltages of the "OUT+" and the "BAT1+" points are 
within the range of the 12V level, the emergency starting power supply will automatically send out the 12V level 
prompt voice; at the same time, the voltage at both ends of the external 12V battery is sampled in two ways, one of 
which is connected to the output end of the DC contactor, so that the single chip microcomputer detects the 
effective voltage value within the range of the 12V level at the "BAT+/External" point; the other way is sampled 
via the small tooth of the electric clamp, and the internal wire of the electric clamp cable is connected to the "J1" 
port of the control board. After the correct connection signal is converted via R5, D8 and IC5, the external correct 
connection signal "RIGHT-Ctrl" is sent to the P13 port of the single chip microcomputer. The single chip 
microcomputer judges that the emergency starting power supply has been turned to the 12V level, and at the same 
time the electric clamp has been correctly and reliably connected, and at this time, the single chip microcomputer 
outputs a high level to the DC contactor control circuit to make it be pulled in and in continuity, sends a pulse 
signal to the voice chip to extract the prompt voice of correct connection and continuity, and tells the user the 
correct connection message in time; Other indications: The 12V level indicator light is on; the corresponding 
correct connection indicator light is on; the nixie tube automatically displays the comprehensive voltage value after 
the internal and external battery are connected in parallel. 
[0051] 3.2 Protection and prompt of reverse polarity connection of the 12V level: The change-over switch is turned 
to the 12V level, and the corresponding level detection and prompt contents are the same as above; at the same 
time, the voltage at both ends of the external 12V (or 24V) battery is sampled via the small tooth of the electric 
clamp, and the internal wire of the electric clamp cable is connected to the "J1" port of the control board. After the 
reverse connection signal is converted via D9, IC6 and R5, the external reverse signal "Reverse-Ctrl" is sent to the 
P12 port of the single chip microcomputer. The single chip microcomputer judges that the emergency starting 
power supply has been turned to the 12V level, and at the same time detects that the polarity of the external battery 
is reversed, and at this time, the DC contactor will remain in the off state, continuously send pulse signals to the 
voice chip to extract the reverse connection prompt voice message, and tell the reverse connection message to the 
user in time; Other indications: The 12V level indicator light is on; the reverse connection alarm indicator light 
LED7 is on; the nixie tube displays the reverse connection error code "Er1" flashing. 
[0052] 3.3 Protection and prompt for too high external voltage error of the 12V level: The change-over switch is 
turned to the 12V level, and the corresponding detection and prompt contents are the same as above; at the same 
time, the voltage at both ends of the external battery is connected by the electric clamp to the output end of the DC 
contactor, so that when the single chip microcomputer detects at the "BAT+ /External" point that at this time the 
connected battery voltage has exceeded the safety range of the "12V" level, the single chip microcomputer deems 
directly by default that the external battery voltage does not match the level selected by the emergency starting 
power supply, and the DC contactor remains shut down for protection; and continuously sends pulse signals to the 
voice chip to extract the voice message of voltage error connection prompt, and tells the user the wrong connection 
message in time; Other indications: The 12V level indicator light is on; the voltage error connection alarm 
indicator light LED6 is on; the nixie tube displays the reverse connection error code "Er2" flashing. 
[0053] 3.4 Correct connection and continuity and prompt of the 24V level: When the change-over switch is set to 
the 24V level, the single chip microcomputer detects that the voltage at the "OUT+" point and the "BAT1+" point 
is relatively high, and it should belong to the 24V level. The emergency starting power supply automatically sends 
out the 24V level prompt voice; at the same time, the voltage at both ends of the external 24V battery is sampled in 
two ways, one of which is connected to the output end of the DC contactor, so that the single chip microcomputer 
detects at the "BAT+/External" point the effective voltage value within the range of the 24V level; the other way is 
sampled via the small tooth of the electric clamp, and the internal wire of the electric clamp cable is connected to 
the "J1" port of the control board. After the correct connection signal is converted via R5, D8 and IC5, the external 
correct connection signal "RIGHT-Ctrl" is sent to the P13 port of the single chip microcomputer. The single chip 
microcomputer judges that the emergency starting power supply has been turned to the 24V level, and at the same 
time the electric clamp has been correctly and reliably connected, and at this time, the single chip microcomputer 
outputs a high level to the DC contactor control circuit to make it be pulled in and in continuity, sends a pulse 
signal to the voice chip to extract the prompt voice of correct connection and continuity, and tells the user the 
correct connection message in time; Other indications: The 24V level indicator light is on; the corresponding 
correct connection indicator light is on; the nixie tube automatically displays the comprehensive voltage value after 
the internal and external battery are connected in parallel. 
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[0054] 3.5 Protection and prompt of reverse polarity connection of the 24V level: The change-over switch is turned 
to the 24V level, and the corresponding level detection and prompt contents are the same as above; at the same 
time, the voltage at both ends of the external 24V (or 12V) battery is sampled via the small tooth of the electric 
clamp, and the internal wire of the electric clamp cable is connected to the "J1" port of the control board. After the 
reverse connection signal is converted via D9, IC6 and R5, the external reverse connection signal "Reverse-Ctrl" is 
sent to the P12 port of the single chip microcomputer. The single chip microcomputer judges that the emergency 
starting power supply has been turned to the 24V level, and at the same time detects that the polarity of the 
external battery is reversed, and at this time, the DC contactor will remain in the off state, continuously send pulse 
signals to the voice chip to extract the reverse connection prompt voice message, and tell the reverse connection 
message to the user in time; Other indications: The 24V level indicator light is on; the reverse connection alarm 
indicator light LED7 is on; the nixie tube displays the reverse connection error code "Er1" flashing. 
[0055] 3.6. Protection and prompt of too low (or too high, more than 30.0V) external voltage error of the 24V level: 
The change-over switch is turned to the 24V level, and the corresponding level detection and prompt contents are 
the same as above; at the same time, the voltage at both ends of the external battery is connected by the electric 
clamp to the output end of the DC contactor, so that when the single chip microcomputer detects at the 
"BAT+/External" point that the connected battery voltage has exceeded the safety range of "24V" at this time, if 
the external voltage is lower than 15.5V or higher than 30.0V, the single chip microcomputer deems directly by 
default that the external battery voltage does not match the level selected by the emergency starting power supply, 
and the DC contactor remains shut down for protection. It continuously sends pulse signals to the voice chip to 
extract the voice message of voltage error connection prompt, and tells the user the wrong connection message in 
time; Other indications: The 24V level indicator light is on; the voltage error connection alarm indicator light 
LED6 is on; the nixie tube displays the reverse connection error code "Er2" flashing. 
[0056] 4. Automatic shutdown protection for startup overload: When the emergency starting power supply starts at 
the moment of starting, a very high current is generated in the whole starting system, the emergency starting power 
supply reads the voltage drop between the big tooth of the black electric clamp and the negative pole of the 
internal battery by sampling from the small tooth of the black electric clamp, sends it to the "J1" port via the small 
tooth of the black clamp and the internal signal wire, and then amplifies it via D0, IC7 and other circuits, and sends 
the overcurrent signal "OVERLOAD-TEST" to the P11 port of the single chip microcomputer. When the voltage 
value continues to be higher than a certain set value within a certain time (the resistance between the big tooth of 
the black electric clamp and the negative terminal of the battery is tested in advance, and the reference voltage 
value of overcurrent protection is calculated by referring to the maximum discharge capacity of the battery of the 
emergency starting power supply), the emergency starting power supply deems by default that the external 
connection load is too high, and when the maximum bearing range of the whole system has been exceeded, the 
single chip microcomputer shuts off the control signal of the DC contactor to force the DC contactor to turn off the 
output; at the same time, the single chip microcomputer extracts the corresponding overcurrent protection prompt 
voice message from the voice chip, and tells the user the message in time; Other indications: The nixie tube 
displays the over-current protection code "P1" flashing. 
[0057] 5. Automatic shutdown protection for short circuit of electric clamp output: When the electric clamp is 
short circuited after the emergency starting power supply is pulled in and in continuity, a very high current is 
generated in the whole starting system. The emergency starting power supply also reads the voltage drop between 
the big tooth of the black electric clamp and the negative pole of the internal battery by sampling from the small 
tooth of the black electric clamp, and sends it to the "J1" port via the small tooth of the black electric clamp and the 
internal signal wire, and after being amplified by D0, IC7 and other circuits, the overcurrent signal 
"OVERLOAD-TEST" is sent to the P11 port of the single chip microcomputer; at the same time, the single chip 
microcomputer judges the voltage difference between the "OUT+" and "BAT/External" point at both ends of the 
DC contactor. When the two voltage values continue to be higher than a certain set value within a certain time, the 
emergency starting power supply deems by default that short circuit fault occurs in the external electric clamp 
connection; the single chip microcomputer will immediately shut off the control signal of the DC contactor to 
force the DC contactor to shut off the output; at the same time, the single chip microcomputer extracts the 
corresponding short-circuit protection prompt voice message from the voice chip, and tells the user the message in 
time; Other indications: The nixie tube displays the over-current protection code "P2" flashing. 
[0058] 6. Forced startup output: When the external battery voltage is too low or there is no battery, the user can 
first turn the change-over switch to the required voltage level (at this time, the corresponding level detection and 
prompt contents are the same as above), and then connect the positive and negative electric clamp to the positive 
and negative pole of the input power supply of the load respectively. Note that large and small tooth of the electric 
clamp are reliably connected at the same time, and confirm that the power required by the load is consistent with 
the voltage level selected by the emergency starting power change-over switch; press down the forced startup 
switch, and the forced startup switch will short-circuit the "J3" port, so that the internal 5V power supply will be 
sent to the P25 port of the single chip microcomputer after partial voltage sampling via resistors R15 and R16. The 
single chip microcomputer will automatically start timing and extract the forced startup voice safety prompt from 
the voice chip. After pressing down the forced startup switch for 10 S, the single chip microcomputer will 
automatically send the continuity command, to make the DC contactor be forcibly pulled in and in continuity; 
when the connection of the emergency starting power supply is abnormal (such as reverse connection, wrong 
connection of high voltage) before automatic pull-in (within 10 S), the single chip microcomputer will  
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automatically judge that the forced startup operation is invalid and it is needed to be recovered after 
troubleshooting; ensure the operation safety of the users; Other prompts: After pressing this switch, the nixie tube 
flashes "10s countdown timer" within 10 s. After being pulled in and in continuity, the emergency starting power 
supply will send a voice prompt for correct continuity, and at the same time the prompt light LED5 for correct 
connection will light up. 
[0059] 7. Working principle of voice control circuit: Firstly, all functional voices are stored in the voice storage 
chip in the PCM compression mode. The voice chip is BLA4208 chip of the BLA series, which supports a total 
voice length of 42s and can store 30 segments of different voices at most; the voice reading is controlled by 8 
separate trigger pins of S1-S8. At the same time, it also supports different pins to trigger in different combinations, 
so that it can support the needs of 30 segments of voice triggering; then, the CPU control is used to randomly 
extract each segment of the voice contents, the voice signal is output via the pin 8, and the speaker SL1 is directly 
driven to send out voice after being amplified by the audio power amplifier IC4; the voice trigger signal is 
effective for high level. Every time the single chip microcomputer sends out a pulse trigger signal, the voice chip 
will automatically extract the corresponding voice content for broadcasting once; when the trigger is of continuous 
high level, the chip will automatically broadcast the same voice content in a circular manner. 
[0060] 8. Working principle of the sampling circuit and control circuit: As shown in Figure 5, J1 is the sampling 
signal input end of the small tooth of the positive and negative electric clamp. When the external connection is 
correct, the voltage is converted via resistors R5, D8 and IC5, and the AD signal is sent to the P31 port of the 
single chip microcomputer as the basis for judging whether the external electric clamp is correctly connected or 
disconnected; when the voltage polarity of the external battery is reversed, the single chip microcomputer cannot 
directly read the negative voltage at the "BAT/External" end, but after conversion via J1, D9, IC6 and R5, the 
reverse connection signal is sent to the P12 port of the single chip microcomputer as the basis for judging the 
reverse polarity connection of the external electric clamp; when the load current of the output electric clamp cable 
is too high, the high current will produce a certain voltage drop on the negative electric clamp cable. This voltage 
will be extracted via the small tooth of the negative electric clamp and sent to D0, R11 and IC7. After 
amplification, it will be sent to the P11 pin of the single chip microcomputer for judgment. When it is detected that 
the voltage continues to be greater than a set value within 1 S, the single chip microcomputer deems by default that 
the external load is too high and immediately shuts off the DC contactor for protection; similarly, when it is 
detected that the voltage value is higher than another set value in an instant, and the voltage drop detected from 
both ends of the DC contactor is also greater than a set value, the emergency starting power supply will 
automatically deem by default that there is a short circuit in the output electric clamp, and immediately shut off the 
DC contactor for protection; 
[0061] J5 is the charging power access end; J6 is the input end of the internal output voltage detection and the 
external voltage detection, and it is also the sampling point of voltage drop at both ends of the DC contactor; J7 is 
the control coil interface of the DC contactor; the cigarette lighter output control circuit is composed of main 
components R25, R26, Q2, JK2 and RT1; the buzzer alarm control circuit is composed of main components R29, 
R30 and Q3; the DC contactor control circuit is composed of main components R27, R28 and Q3; the charging 
power sampling and charging current sampling circuit is composed of main components R17, R18, R31, C25 and 
C21, which is used to judge the connection of the charger and the detection of the charging state; the internal and 
external battery voltage sampling circuit and the change-over switch level judgment sampling circuit are composed 
of main components R19, R20, R21, R22, R23, R24, C22, C23 and C20; the digital display control circuit is 
composed of main components LED, Q5, Q6, Q7, etc. 
[0062] Shown and described above are the basic principles, main features and advantages of the utility model. 
Those skilled in the art should understand that the utility model is not limited by the above embodiments. The 
above embodiments and the instructions in the description are only intended to explain the principles of the utility 
model. Without departing from the spirit and scope of the utility model, the utility model can have various changes 
and improvements, which shall fall within the scope of the utility model required to be protected. The scope of 
protection claimed by the utility model is defined by the appended claims and their equivalents. 
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