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З д ‖И 

 

ᴋϤ   ϩ 

 

῎ốẚⁿṇṕּי ᾘיּ ϣ ᾘיּ᷀ ẚ῏ ϣ

᷀ ᵍ ẚ ϣẫꞈẚ ᵍỌ ϣḄ ề ᴵ

ϥỬẚ Ϥἥ ϣ ẕ ϣṊⱱẚ

ᴋᶍ ↕ᴋ ◙ ₃ ḃϣ ᵼả ϣẫꞈ ẚỌᴋ

ḓᴻ ϣḄᶰ ᴞ ᴚϣᴞᶑ ϫ 

 

ᴒϤ  ṑ ϩ 

 

ᾤ ⁿṇ IC 7474 D Ḹᵸ ⁿ ᷃ϣỬᶪềḴᴨ

ϣ ₃ ᴋ IC 7475Ḅᶰṇ₃℗ᶶ IC 7474Ửᶪ ᴠᴑ ᵩ ϣ

ⁿ ϣềḴᴨ ἥᴑϥᶰᴠ ᾤ  ṑ ϩ 

1Ϥ   Protel ἢ  

2Ϥ  ẫἒẄ  

3Ϥ  NE555  

4Ϥ    

5Ϥ   ᾑ  

6Ϥ   7474  

7Ϥ   Ὰ‏ᶑẎ 

8Ϥ   Ḹיּ ᵐᵀἢ  

 

ᴟϤ   ᵷ ῂϩ 

 

1 ἢ ☼ ᵐ  

 

2 ἢ ☼ ᵐ  

 

 

      

₁  0~30V / 20A Ӎ ṕּי   1 

Ṇ  1~3GHz Ӎ ᵾ   Ӎ 

 2.0GHzɴ ᴢ Ӎ  Ẅ  ἁ ᶝ 1 

ṳ  0~999 sec Ӎ ₩  10~100  Ӎ 

 30W / 250OC 1     

 ᷄ṇ 

Protel 99 SE Lay Out ﬞ 



     ἢ     

 

2 

 

3 ἢ ☼ ᵐῂ  

 

З дḸᶎИ 

 

ᴋϤ   ᵷᶑּכϩ 

 

1Ϥ ἢ῍  

AϤ ᷅  

᷅ Ṭ ϣ אָ ỌῡỌ  

◙ ᴓ ḛ Ṭ ὁ ᵐ ẕ 

ϥ 

 

 

 

 

 

 

                         

                                                2 ᷅  

      1  PCB LAY OUT 

ῂ    ῂ    

7 ṕ  Ṹ  3 IC 7400 1 

 180ɋ / 0.25W 21 74121 1 

1Kɋ / 0.25W 2 7404 1 

4.7Kɋ / 0.25W 2 7408 1 

47Kɋ / 0.25W 2 7447 3 

100Kɋ / 0.25W 2 7475 3 

Ḅ  100Kɋ / 0.25W 3 7490 3 

 0.01ɛ 2 74121 1 

 0.1ɛ / 16V 4 7805 1 

10ɛ / 25V 2 555 1 

100ɛ / 16V 1 ᶋ  PB 1 

1000ɛ / 16V 1 IC  14 Pin 15 

 MTS-2 1  0.03mm2 1Ṱ 

⸗  ⸗ᶪὒ  Ӎ  A  2 

 50 g ӍṰ ṳ ﬞ  1 

 2 cm 4  Ὕע  1Ṱ 
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3  

BϤProtel 99 ἢ Lay Outᾃề ϣẄẚ ⸗ ᴢϣ⁪ָא ᶝ ὁ ϣ

ὁ ṳᵌ”ϥ 

 

2Ϥ ṳ ﬞ 

AϤᾬẄẚ ⸗ ᴢ ϣ ẚ ṳ ﬞᴢϣ⁪ⱬ ẚ ṳ ᴢϣ ᴢ

ὰ ϣ♫ề ⁿ₥ Ẑ−╖Ͽ ῡ♫ề ϣ ϣ ṳḛ Ѐϣ

╖ ϣᾬ ề 100 Ͽ ṳ ⁷ ṳ ﬞ ᶒ ᶔ 5%Ѐϣ⁪

ṳ ⁿ₥ ṳϥ 

 

 

 

 

 

 

 

 

 

 

         4 ♫ề                             5 ṳ  

 

BϤ ṳᾃề ϣ ṳ ﬞ ᴢ ⱬᴕ Ọ 50gϩ1000ccɕ

ᵍϣ ϣ ₭ ṕ Ͽ 1.5ᵩ ϣ⁷ ṳ ﬞ ᶒ

ЀἻḄ Ͽ ᵼᴦ ề Ѐϣ ṇᶝ ϣẕ ᶝ ᵌ

ṳᴑϥ 

אָ ϩᶰᴠ ề ỵḛ ϣ  

aϤ ᶜ 30  

bϤ ẩᵐ ⱬ 24ᴻ  

cϤᵂ 20ᶢ ṳ ﬞᶰᴢϣ◙ ἁᵂ ἁ 
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       6 ﬞϿ10 Ѐ             7 ﬞϿ90 Ѐ 

 

3Ϥ ﬞ 

 

AϤṶ ᴠ ₩ ἁ ϣẚḭ ϣ

ỵ 50ϣṹ ῠ ᶝ ṳ ﬞⱬ ϣ⁪Ẉ ḭ ᵯ ᶝ

ϣ ₭ ṳ ﬞ ₩ ᶑ ᷀ ϣṹᾬ ỵ 60ϣ

⁪ṹố ⱬᴕ ₩ Ͽ ᴒốϣᵼᵿố ṕᵌṷϣᵼảố

ϣ⁪ָא Ѐϥ 

 

 

 

 

 

 

 

 

           8                        9 ﬞ  

 

4Ϥ ᵾ  

 

  ᵾ אָ ᴵᴻϣᵼᴵ  

ϣᵼᴻ Ṭ ᵌ ḃϣ⁪ᶪ  

אָ ẲṷϣᵌḄ ϥ 

אָ   ϣ 2  

ϣ ᵼᴦ ϣ ᵼ 

ᵿ ᾘềכּ ϣ⁪ᶪᴻᶈ  

◙ ϣι אָ ϥ 

                                             10 ᵾ  
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ᴒϤ ἢᵩא ᵀἢ  

 

1Ϥᴋ ├ ᴕ IC NE555ϣ Clock ϣẚ 3

᷀ᶑּי ϨỬ IC NE555 ᷀ ṇ IC 7490ϿANDЀ

Ẑẚᴋ ἻḄᶰ IC 7490 ᴋ ố ϥ 

 

2ϤIC NE555 Ẉ ₭ IC 7490↕ IC 74121ϩ 

 IC NE555 ᷀₭ ᴋ IC 7490 ⁿṇ 10 ϣ ἥἋ ϿLSBЀϣ

ᴒ IC 7490 100ϣ ᴟ IC 7490 1000 ᷀ Ἃ (MSB)ϣ

Ử ᴟ ᷃ ₃Ḅᶰ ₭ Fmax Ͽ999Ѐϥ***

ᴕ יּ 000ѣ999ϣ ᴠᴋ יּ ϣ ₭ Ἃ

ϣ Ἁ בֿ ṇⱱ ϥ< ᴋ> 

 

4ϤIC NE555 ᷀ ᴕ IC 74121n ₥ IC 6 ᷀ Ἃϥ 

 

5ϤIC 74121 Ἃ ₭ IC 7475ϿD Ѐ G ἢ 1 Ḅ

ᶰⁿ ├ ἢϥ 

***IC 74121 ϣ ϿQї1Ѐ ╖ 75% Duty Cycle 

    Duty Cycle  =  T on  x  100% 

                      T off                 ϿT on Q=1ϣT off = 0Ѐ 

ϣϿQ=1Ѐ ᴠϣᵝḄᶰṹףּ ϣἻ Ọᵸ Ḅ

ϣ ᴋ ϿT=0.7RCЀ ᵉẖ ϥ< ᴒ> 

 

6ϤIC 7475 ἢ ₭ ᴕ IC 74121 ϣ

╖ẚ ᴕ ϥ 

 

7Ϥ ṹṊ IC 7447Ͽ ) ϣẚ IC 7475′ ᴑ יּ ᷀ ᴕ

ῡϣᾬῡỌḫ ậ ῡ ϣḄᶰ ⱴ ᷀ ᴕ

ϥ 

 

8Ϥẕ IC 7447 ἥ ᷀ϣ☼ᶰ᷃ᴑ ᵲϿ Ѐ 220 ┐ϣṹ

₭Ṹ ᴎ ṕ ṕϥ 

***220 ┐ ἢᴎ ṕ ϣ ᴎ ṕ < ᴟ> 

 

9Ϥ  IC 74121 RC ṹ᷃ᴢ IC 7404ϿNOT Ѐ IC 7400ϿNAND

Ѐ ░ ϣ ₭ IC 7490 ϣᾬ ᴋố ᴕ

ἢ ἢϣᵐ Ḅᶰẚ ᴕἱ ϥ 
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ᴒϤ ᵩא 

 

4 ICᶬ ᷄  

 

ᵖϤ    

 

 

 

                               

 

 

 

                                                    

 

 

11 ᶑ  

ICẏ  ẏ  ẚỒ ᷄  ⸗ 

NE 555  

Ͽ1.1RCЀ 

ⁿ ᴕ Ẉ Ͽ░ ᾠ

₭Ự ᵌⱴ Ѐᶅ Ḹ

ṕẚᴎ ṕ ᴢϣ

1 HzϣἻ 1 Ͽ1.1RCЀϣ

ṕ ᴕ ᵌḸ

ϣ NE 555 ϥ 

74121 ả

IC 

ⁿ IC 7475

ᴕ Ӎ

ϿḸ ᵀἢЀ 

ề Ἃϣⁿ IC 7475

Ḹ ᵀἢ 

7490 ᴢ

 

10Ϥ100Ϥ1000 2 5ϣ Ẑ◙ ṻ ϣ

Ḅᶰề 2 5  

7475 ᴕ

 

᷄  

7447  ᴎ

ṕ  

יּ ᷀ ᴕ ῡ 

Ḹיּ 7400

 

᷄ ░  ░ Ͽ 20n SecЀ ᴕ

ϣ⁪ IC 7490

ϣn ᴕ ẚ

 

7404 

├ 

 
 

 

Ḹיּ  

 

7490  

 

 

555  

 

7475  

 

 

7447  

 

ᴎ 

 

 

ṕ 
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ᵤϤ  

 

1Ϥᴋ ├ẚṇ ﬞ᷅ ϣⁿṇᶋ ₃ ₯ ᴕ ϣ ₃

ẕ ᴋᴠ ᵉ ϣ☼ᶰả᷃ᴑỴ ᷄ ⁿ

Ḅᴋ ἱ ϣ ιᶑ ϥ 

 

2Ϥᾤ ᾮ₭ ẩ ϣ IC 74121ᴢ RC ᵼ ⁿ

ᴋ ẚ ᴕ ϣ כּ ₭ ᴕ ᵙ ϥ 

ꞈ Ὰ‏ IC 74121 ᵍᾬ 100K♥ ϣⁿ RC ϣ

IC 7490ᴨᵌ ′ ᾠ ᴑϥ 

 

 

 

 

 

 

 

                      

 

 

 

       12 ᴕ Ͽ180HzЀ               13 ṕ Ͽ180HzЀ 

 

 

 

 

 

 

 

 

 

 

 

 

      14 2Ͽ500HzЀ                15 ṕ 2Ͽ500HzЀ 

 

 

7475  

 

 


