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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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1. OUTLINE 
The IH cooker works based on the electromagnetism induction theory, a varying current 

passing through a coil will generate a varying magnetic field, the pan’s metal will heat up in the 
varying magnetic field. 

Generally, the IH cooker is controlled by a MCU, this MCU sends out a PWM wave to IGBT 
to control the firepower of the IH cooker, it monitors the temperature, current, voltage signal to 
protect the IGBT, and it also performs the human interface function. 

 
This IH cooker demo uses RENESAS MCU M34508G4, the system diagram is shown on the 

following figure. 

 

The main function of this IH cooker demo is as following. 
.6 levels constant temperature cooking 
.6 levels constant firepower cooking 
.1 ~ 99 minute time cooking 
.Flexible and easy to set 
.Error alarm and dependable protection 

 
Electric characteristic 

. Rated voltage: 220V 50Hz AC 

. Rated power: 2000W 
 
 Real machine figure 

   

M34508

I/O port extending IC 

Keyboard 

Buzzer IGBT Temperature Sensor 

Voltage surge

LED Display 

IGBT Driver 

PAN Temperature Sensor 

Voltage Sensor 

Current Sensor 

SIO

PWM

Heating Coil 

A/D

A/D

A/D

A/D

Fan 

IGBT 

Signal feedback 

INT
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2. MCU BOARD DESCRIPTION 
2.1 Panel diagram 

 
 
 
 
 
 
 
 
 

 
2.2 Keyboard definition 

. ON/OFF key, start/stop cooking 

. TIME key, set cooking time 

. FIREPOWER key, set cooking firepower 

. TEMPERATURE key, set cooking temperature 

. INC key, increase value in time/temp/firepower setting 

. DEC key, decrease value in time/temp/firepower setting 
 
2.3 Display definition 

.2 DIGITS LED MODULE: Display the cooking time or error information 

.L1 – L6: Display the cooking temperature or firepower 
  Constant temperature: 70℃, 110℃, 150℃, 180℃, 210℃, 240℃ 

Constant firepower: Heat Preservation, Low, Low-Mid, Middle, Mid-High, High 
.L7: Indicate the constant firepower cooking 
.L8: Indicate the constant temperature cooking 

 
2.4 I/O port definition of M34508 port is shown on the following table. 

 
Pin Port Function definition I/O 
1 VDD Power supply +5V - 
2 VSS Power supply GND - 
3 XIN OSC - 
4 XOUT OSC - 
5 CNVSS GND connection I 
6 RESET Reset input I 
7 P21/AIN1 Analog input of current I 
8 P20/AIN0 Analog input of pan temperature I 
9 D3/AIN5 Analog input of voltage I 

10 D2/AIN4 Analog input of IGBT temperature I 
11 D1 IGBT enable control O 
12 D0 Fan control O 
13 P13/INT Voltage surge interrupt I 

88 
TIME 

DEC 
TEMP 

ON/OFF 

FIRE 
INC 

L1   L2   L3   L4   L5   L6 

L8 L7 
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14 P12/CNTR0 PWM output O 
15 P11/CNTR1 Buzzer control O 
16 P10 Signal feedback input I 
17 P03 LED control O 
18 P02/SCK SIO clock O 
19 P01/SOUT SIO output O 
20 P00/SIN LED control O 

 
3. WORK MODE 

3.1 The mode transition figure is as following. 
 

 

MODE = 0 
Power on 

IDLE 

MODE = 1 
Fire adjust 

MODE = 2 
Fire confirm 

MODE = 3 
Fire confirm 

Time adjust

MODE = 4 
Fire confirm 

with time

MODE = 5 
Fire adjust 

with time 

MODE = 6 
Temp adjust 

MODE = 7 
Temp confirm

MODE = 8 
Temp confirm

Time adjust

MODE = 9 
Temp confirm

with time

MODE = 11 
ERROR 

MODE = 10 
Temp adjust 

with time 
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.Inside of the dashed line circle is working mode, outside of the dashed line circle is stop 
mode 
.In working mode (inside of the dashed line circle), the IGBT will work if the pan is on the 
IHC, as the following figure. 

 
 
 
 
 
 
 

3.2 The mode transition condition is shown on the following table. 
 

FROM TO CONDITION 

0 Idle 1 Press ON/OFF key 
2 After 5 second 
3 Press TIME key 

1 Firepower adjust, no time 

6 Press TEMP key 
1 Press INC or DEC key 
3 Press TIME key 

2 Firepower confirm, no time 

6 Press TEMP key 
1 Press TIME key 
4 After 5 second 
5 Press FIRE key 

3 Firepower confirm, time adjust 

10 Press TEMP key 
3 Press TIME key 
5 Press INC or DEC key 

4 Firepower confirm with time 

10 Press TEMP key 
3 Press TIME key 
4 After 5 second 

5 Firepower adjust with time 

10 Press TEMP key 
7 After 5 second 
8 Press TIME key 

6 Temperature adjust, no time 

1 Press FIRE key 
1 Press FIRE key 
6 Press INC or DEC key 

7 Temperature confirm, no time 

8 Press TIME key 
5 Press FIRE key 
6 Press TIME key 
9 After 5 second 

8 Temperature confirm, time adjust 

10 Press TEMP key 
9 Temperature confirm with time 5 Press FIRE key 

IGBT ENABLE 
Check pan away 

IGBT DISABLE 
Check pan on 

Pan is taken away 

Pan is put on 
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8 Press TIME key 
10 Press INC or DEC key 

5 Press FIRE key 
8 Press TIME key 

10 Temperature adjust with time 

9 After 5 second 
11 Error X Voltage or current error become normal 

0 Press ON/OFF key or work over X Working mode 
11 Error occur 

 
3.3 The error description is shown on the following table. 

 
Error display Error description Alarm condition 

E1 Temperature of pan is over high T_PAN > 250℃ continues for 3S 
E2 Temperature of IGBT is over high T_IGBT > 80℃ continues for 3S 
E3 Current is over high I > 9.5A 
E4 Voltage is over low V < 130V continues for 3S 
E5 Voltage is over high V > 250V 
E6 Rt of pan is short Rt_PAN -> 0 
E7 Rt of pan is cut Rt_PAN -> ∞ 
E8 Rt of IGBT is short Rt_IGBT -> 0 
E9 Rt of IGBT is cut Rt_IGBT -> ∞ 

 
.For all the error, if it occurs, the system will send out a long time beep to alarm, and go in to 
the error mode, the corresponding error number will be displayed and flashed. 
.For E3, E4, E5, if the corresponding condition become normal, the system will go back to 
work mode automatically. 
.For E1, E2, E6, E7, E8, E9, if the corresponding condition become normal, the system can 
not go back to work mode automatically, it needs to power on again artificially. 

 
4. FUNCTION DESCRIPTION 

.Power on 
Buzzer sends out a long time beep, LED module displays “0”, all the LED turns off, IGBT is 

disable, system goes to IDLE mode. 
 
.Go to working mode 
Press ON/OFF key in IDLE, system goes to working mode, Buzzer sends out a long time 

beep, LED indicates low-middle firepower and flash, after 5 seconds, LED stops flashing, this 
firepower will be confirmed and send out, IGBT becomes enable if there is the pan. 

 
.Constant temperature cooking 
Press TEMP key in the working mode, constant temperature LED turns on, the temperature 

LED flash, press INC or DEC key can adjust cooking temperature, after 5 seconds, LED stops 
flashing, this temperature is confirmed. 
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.Constant firepower cooking 
Press FIRE key in the working mode, constant firepower LED turns on, the firepower LED 

flash, press INC or DEC key can adjust cooking temperature, after 5 seconds, LED stops flashing, 
this firepower is confirmed and send out. 

The target firepower of the constant firepower cooking is shown as following table. 
Firepower lovel Keep T Low Low-Mid Middle Mid-High High 

Power output（W） 640 860 1120 1380 1680 2000 
 
 
.Time cooking 
Press TIME key in the working mode, LED module will flash, press INC or DEC key can set 

the cooking time, the setting range is 1 ~ 99 minutes, after 5 seconds, LED module stops flashing, 
this time setting is confirmed, after cooking for this setting time, buzzer sends out a long time 
beep, it stops cooking and goes to idle mode. 

If time is set to 0 minute, it means no time setting, so the cooking time has no limit. 
 
.Go to idle mode 
Press ON/OFF key in the working mode, buzzer sends out a long time beep, it stops cooking 

and goes to idle mode. 
 
.Auto turn off protection 

In working mode, if no key is pressed for 2 hours, the system will turn off automatically. 
 
.Go to error mode 
If the temperature, voltage, current or Rt error occurs, buzzer sends out a long time beep, 

system goes to error mode, LED module displays error information and flash, refer to the “error 
description table”. 

 
.Pan detection 
In working mode, if the pan is taken away, system will send out pan detection signal and 

beep for a short time every 3 seconds, if the pan is detected, IGBT will be enable and the cooking 
will begin. If the pan can not be detected for 120 seconds, system will go to idle mode. 

 
.Fan control 
In working mode, the fan is always on. If it is not in working mode, the fan will be on when 

T_IGBT > 50℃, the fan will be off when T_IGBT < 40℃. 
 
5. PROGRAM FLOW CHART 

5.1 Interrupt assignment 
. TIMER1: For PWM and Buzzer control, the PWM period is 250uS, the output of 

buzzer port changes every 250uS, so the frequency is 2KHz 
. TIMER2: Basic timer, the timer period is 1mS 
. INT0: Voltage surge interrupt, low voltage enable 
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5.2 Flow chart 
.Main routine flow chart 

 

Start 

Init Port, SFR 

Init RAM 

Reset watchdog 

F_5MS = 1? 

Display scan 

Error check 1 

F_50MS = 1? 

Key process 

Buzzer process 

Display process 

Clear F_5MS 

Clear F_50MS 

1 2 

N 

Y 

Y 

N 

Initialization Port, SFR and RAM 

Check current over high, voltage over 
high and IGBT and pan RT error 

Check 5mS flag 

Display scan, light 1 digit every 5mS 

Check 50mS flag 

Key scan and key process 

Refresh display data and buffer 

Buzzer count 

3 

Check pan away Check pan take away 
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1 2 

F_500MS = 1? 

Clear F_500MS 

Display flash 

Error check 2 

Fan control 

Detect pan on 

Work time count 

AD process 

N 

Y 

Check 500mS flag 

Flash display process 

Check IGBT and pan temperature 
over high and voltage over low error 

Fan control 

Count and detect pan on every 3S 
and check no pan time 

Work time count and check over time 

Check AD input and get average value 

PWM process 

3 

PWM control 

Voltage check Voltage check after voltage surge 
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.INT0 flow chart 
 

 
 
 

.INTT1 flow chart 
 

 
 
 
 
 
 
 

Close IGBT 

Set voltage surge flag

Output Min PWM 

Close IGBT 

Output the minimum PWM 

Set voltage surge flag 

Start 

End 

F_T1INV = 1? 

Invert F_T1INV 

Buzzer output 

Increase counter 

N 

Y 

Invert flag F_T1INV 

Buzzer output, invert buzzer port 
every 0.25mS 

Increase counter used in pan detection 

Check F_T1INV = 1? 

Start 

End 
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.INTT2 flow chart 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Time to 5mS? 

Count 

F_5MS = 1 

F_50MS = 1 

N 

Y 

Timer count 

Set 5mS flag 

Set 500mS flag 

Check time is up to 5mS? 

Start 

End 

Time to 50mS? 

Time to 0.5S? 

F_500MS = 1 

N 

N 

Y 

Y 

Check time is up to 500mS? 

Check time is up to 50mS? 

Set 50mS flag 
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6. APPENDIX A 
 

功 能 说 明 
 

* 上电 
蜂鸣器长鸣一声，数码管显示 0，进入待机状态，指示灯全灭，没有功率输出，风扇状

态是按温度自动控制。 
此时，除“开／关”键外其余键无效。 
 
* 开关机 
在待机状态下，按开关键，蜂鸣器长鸣一声，进入工作状态，火力模式指示灯亮，中低

火（默认火力）指示灯闪烁（亮 0.5秒，灭 0.5秒）（默认火力为中低火），风机运转。若无
按键按下，5秒后火力指示灯常亮，自动输出中低火力烹调。按“+”、“-”键可进行火力调
节, 高火档火力最大, 保温档最小。 

在工作状态下，按开关键，蜂鸣器长鸣一声，进入待机状态。 
 
* 定温控制方式 
在火力控制模式下，按“定温”键，定温模式指示灯亮，110度（默认温度）指示灯闪

烁。若无按键按下，5秒后温度指示灯长亮，自动进入 110度定温控制方式。按“+”、“-”
键可选择温度 70℃、110℃、150℃、180℃、210℃、240℃，指示灯闪烁 5秒后即确认当前
的设定，系统按此设定温度运行。 

 
* 火力控制方式 
在定温控制模式下，按“火力”键，火力模式指示灯亮，中低火（默认火力）指示灯闪

烁，表示此时火力选择为中低火。按“+”、“—”键选择火力：保温、低火、中低火、中火、
中高火、高火。若无按键按下，5秒后火力指示灯常亮，即确认当前的设定，系统按此设定
火力运行。 

 
* 定时烹调方式 
选择模式后，若无定时设定，数码管显示“00”。按定时键，数码管闪烁。按“+”、“-”

键可以进行时间调节，00 ~ 99循环调节，若无按键按下，闪烁 5秒后自动确认当前时间，
系统按此设定时间倒计时烹调。若烹调时间结束，蜂鸣器长鸣一声，进入待机状态。 
若设定时间为 00，表示无定时功能，系统按照无定时限制运行。 
有定时设定时，按定时键，数码管显示定时剩余时间并闪烁，按“+”、“-”键可以进行

时间调节，此时若无按键按下，闪烁 5秒后自动确认当前时间；如果在 5秒内再按定时键，
即取消定时，显示 0。 

 
* 锅具检测 
在工作状态下，若没有放置合适锅具，系统每 3S输出一次的检测脉冲，蜂鸣器短响一

声，如果锅具合适即开始输出功率，120S后仍未检测到合适的锅，自动进入待机状态。 
在正常功率输出状态，把锅具移开，系统立即进入保护状态，停止功率输出，每 3S输

出一次的检测脉冲检测锅具。 
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* 风扇控制 
系统上电后，电磁炉在停止状态下，IGBT 表面温度≥50℃，风扇启动；IGBT 表面温

度≤40℃，风扇停止。电磁炉在工作状态下，风扇常开。 
 

* 超时保护 
在工作状态下，若两小时无按键操作，系统自动进入待机状态。 

 

* 故障检测 

当系统电压、电流、温度及传感器出现异常时，蜂鸣器长鸣一声，系统进入报警状态，

闪烁显示故障代码，请请参考 3.3 
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7. APPENDIX B  
SCHEMATIC CIRCUIT OF MCU BOARD 

 
 
8. APPENDIX C PROGRAM LIST 

Be omitted，please refer to the file “IHC.ASM” 
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1. This document is provided for reference purposes only so that Renesas customers may select the appropriate 
Renesas products for their use. Renesas neither makes warranties or representations with respect to the 
accuracy or completeness of the information contained in this document nor grants any license to any  intellectual 
property rights or any other rights of Renesas or any third party with respect to the information in  this document. 

2. Renesas shall have no liability  for damages or infringement of any intellectual property or other rights arising  out 
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,  
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military 
applications such as the development of weapons of mass destruction or for the purpose of any other military  
use. When exporting the products or technology described herein, you should follow the applicable export  
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and  
application circuit examples, is current as of the date this document is issued. Such information, however,  is  
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this  
document, please confirm the latest product information  with a Renesas sales office. Also, please pay regular  
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed  
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas  
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information  
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in  light 
of the total system before deciding about the applicability of such information to the intended application. 
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any  
particular application and specifically disclaims any liability arising out of the application and use of the  
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas  products 
are not designed, manufactured or tested for applications or otherwise in systems the failure or  malfunction of 
which may cause a direct threat to human life or create a risk of human injury or which require  especially high 
quality and reliability such as safety systems, or equipment or systems for transportation and  traffic, healthcare, 
combustion control, aerospace and aeronautics, nuclear power, or undersea communication  transmission. If you 
are considering the use of our products for such purposes, please contact a Renesas  sales office beforehand. 
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
  (1) artificial life support devices or systems
  (2) surgical implantations
  (3) healthcare intervention (e.g., excision, administration of medication, etc.)
  (4) any other purposes that pose a direct threat to human life
 Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who 

elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas  
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all  
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect  to 
the maximum rating, operating supply voltage range, movement power voltage range, heat radiation  
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or  
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific  
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use  conditions. 
Please be sure to implement safety measures to guard against the possibility of physical injury, and  injury or 
damage caused by fire in the event of the failure of a Renesas product, such as safety design for  hardware and 
software including but not limited to redundancy, fire control and malfunction prevention,  appropriate treatment 
for aging degradation or any other applicable measures.  Among others, since the  evaluation of microcomputer 
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas  products 
are attached or affixed, the risk of accident such as swallowing by infants and small children is very  high. You 
should implement safety measures so that Renesas products may not be easily detached from your  products. 
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written  
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this 
document, Renesas semiconductor products, or if you have any other inquiries.
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